


, .. _, ,--------_______!' . \ \.\ �------ -� \� \ Adot '<���\ \')\ matrix printer \�\-,>� 
thatwill \ · . ' . nnprove your 

• nnage. 
Meet the Apple" Image

writer, the newest dot matrix 
printer for your Apple Personal 
Computer. 

And with all that it has 
going for it, just maybe the 
best dot matrix printer on 
the market. .. ·! 

Take legibility, for 
instance. 1 • I , 

The Imagewriter crams \'; \ 140 x 160 dots into each I · 1 
square inch. So you get text \ · 
that's highly readable and high 
resolution graphics, besides. 

And is it fast. 
The Imagewriter cruises 

at an unbelievable 
120 characters per 
second. And that's 
just in the text mode. 
It's even faster 
printing graphics. 180 
characters per second, 
to be exact. 

What's more, the 
graphics dump is up to 
60% faster than other 
comparably priced dot matrix 
printers. And that makes the 
Imagewriter fast enough to 
handle the Lisa:" 

Yet it's just as at home with an 
Apple III or Apple II e. Thanks to Apple 
software experts who designed the 
control electronics to give the Image
writer perfect compatibility. Not to 
mention some special capabilities 
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like superscript and subscript, to 
name just two. 

' . Now, with all this high-speed 
\, performance, you'd expect the 

\; 
Imagewriter to make the Devil's 
Own Noise. It doesn't. In fact, 
the Imagewriter is specially 

: · constructed- with overlaid 
seams and special sound

deadening materials -to achieve 
a remarkable 53 dB. How loud is a 

remarkable 53 dB? You'd make 
more noise if you read this aloud. 

The Imagewriter even has quiet 
uood looks, since we designed it to look like the rest of the Apple Family. 

,------------=!...___L ____ -, Yet even with all "PLE PRESENTS TH its improvements, 
EIMAGEWRITER APPLE PR thermagewriter is a 

ESENTS THE JMAGEWRITER APPLE PRESEN'l better deal than any 
S THE InN:EYRITER APPLE PRESENTS THE IftN:EYRITER APPLI Other dot matriX print-

. er with comparable 
performance. And you can print that. 
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Charge! 
Go out there and get the Apple 

Personal Computer System you 
really want. Now. Without laying out 
your extra cash. Without tying up 
your other lines of credit. With the 
Apple Card. The only consumer credit 
card reserved exclusively for the 
purchase of Apple Computers, peri
pherals and software. 

Like all our products, it works 
simply: 

Fill out an application (short to 
the point and annotated in English) 
at an authorized Apple dealer 
honoring the Carcf. Your salesperson 
will call ,in the application and in 
most cases get an approval for you 
right on the spot. 

You can then take your Apple 
system home. You don't even have to 
wait for the Card; we'll mail it out 
to you. And by the time you get it, 
you'll probably be well into doing 
whatever you bought your Apple 
system to do. 

There is no annual fee for the 
Card, although a couple of restric
tions do apply. The first purchase 
must include an Apple �t'Sonal 
Computer and you have to put 10% 
clown. And subsequent purchases 
need to be at least $100 if made with 
the Card. Oh, yes - you'll also have 
a credit limit. 

When you use the Apple Card to 
make additional purchases, all you 
have to do is show the Card and sign 
the invoice. As long as it's within 
your credit limit, of course. Our 
dealers get a little nervous when 
someone signs for half their inven
tory. You understand. 

You'll also receive monthly 
statements that include the latest 
purchases, credit available, and the 
minimum payment due. You'll also 
be happy to know Apple Card credit 
terms are affordable and the pay
ments can be spread out. It's all 

spelled out for you 
at the time your Card 
is approved. 

So stop by a participating 
authorized Apple dealer. and get 
an Apple Card. Just think of it as 
credit where credit is due. 

Give your floppy disks the boot. 
We call it the'' floppy disk 

shuffle:' It happens when you have 
two or more software programs on 
floppies and you need to work with 
botl1. What do you do? You put one 
disk in, boot it, do your work, take it 
out, put the other disk in, boot it, 
do your work- you get the idea. 

Well, you can stop shuffling any 
time now. 

Thanks to a unique new soft
ware program called CatalystlM from 
Quark, Inc. Specially designed for 
your Apple III and ProFilelM hard disk. 

Catalyst allows you to take a 
wide variety of software programs 
and store them on your, ProFile. Once 
they're on your ProFile, you just 
select the program you want from the 
Catalyst menu that appears on your 
monitor -then Catalyst does the 
rest. You'll never have to boot those 
programs again. 

What klnds of programs will 
work with ProFile and Catalyst? 

Almost anything written for the 
Apple III including copy-protected 
programs like VisiCalc� Quick FilelM 
and Apple Writer III. Or languages like 
Pascal, BASIC, or COBOL. 

And once you've loaded these 
programs into your ProFile, the only 
diskette you may ever need is the 
Catalyst. 

So if you have an Apple III and a 
ProFile and more floppies than yoll 
care to flip through, get yourself a 
Catalyst. And boot those disks for good. 

11pple Computer b1c., 20525 Mmianilwe., Cupertino, 0195014. ror the autb01ized Apple dealer 1/etireslyou, w/1 (800) 538-9696. /11 Canada, call (800) 268-7796 01' (800) 268-7637. © 1983 Apple Compoter !11c. 

<iCalc is a trademark ofVisiCo�>, Inc. Ca�li)st �a trademark of Quark, Inc. Apple, the Apple logo, Quick File and ProFile are �ademarks of Apple Computer Inc. 
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Columns 
28 Build a Third-Generation Phonetic Speech Synthesizer by Steve 
Ciarcia I The latest development in phonetic speech synthesis is the Silicon 
Systems 551263 chip. 

· 

47 User's Column: New Machines, Networks, and Sundry Software by 
Jerry Pournel le I Chaos Manor is inundated with new computers. 

81 BYTE West Coast: A First Look at Dayflo by Ezra Shapiro I A free-form 
database gets you closer to your ideas. 

Themes 
93 Feigning Reality by Art Little I This month's theme articles explore the 
use of software models to solve real-world problems. 

95 Computer Simulation: W hat It Is and How It's Done by Richa rd 
Bronson I An introduction to modeling and computer simulation as they apply 
to microcomputers. 

106 Simulating Reality with Computer Graphics by Peter R. 59)rensen I 
One of the most intriguing branches of computer science promises to get even 
more exciting in the future. 

138 Simulation of Weighted Voting: The Banzhaf Index by Phil ip A. 
Schrodt /In choosing and electing candidates. sometimes a small political party 
has the greatest influence. 

15 7 Queue Simulation by E. Hart Rasmussen I A microcomputer can help 
you manage waiting lines. 

179 A Risky Business-An Introduction to Monte Carlo Venture 
Analysis by Pat Macaluso I The author explains a simple method for analyz
ing business risks. 

194 Simulation and Graphics on Microcomputers by Ronald· R. Miller./ 
Some graphic examples may be worth a thousand words. 

204 Going Further by Charles A. Pratt I A compendium of conferences. 
organizations. books. and software for microcomputer simulationists. 

Reviews 
213 Reviewer's Notebook by Rich Malloy I BYTE's product-review editor 
comments briefly on the Wang Professional Computer. DEC's Rainbow. and other 
systems. 

214 Compupro's System 8161C and System 68K-the Two and Only by 
Ed Teja I Compupro's new reversibles are 8085/8088 on one side and 68000 
on the other. 

2 24 Microsoft Flight Simulator by Stan Miastkowski I Even experienced 
pilots should find this program useful and challenging. 

236 The Eagle PC by Tom Wadlow I A clone with a few improvements and 
a few mistakes. 

246 STSC APL* Plus and IBM PC APL: Two APLs for the IBM PC by 
Jacques Bensimon I The IBM version of APL is simpler and more conservatively 
designed; the STSC version is more powerful and more expensive. 

268 Chalk Board's Powerpad and Leonardo's Library by Elaine Holden I 
A new large touch panel for the Atari 400/800, the Commodore 64. and the 
Apple II comes with a wide selection of software. 

BYTE is published monthly by McGraw-Hill Inc .. w1th offices at 70 Main St .. Peterborough. NH 03458. phone 
(603) 924-9281. Office hours: Mon-Thur B:30 AM-4:30 PM. Friday 8:30 AM-Noon. Eastern Time. Address 
subscriptions to BYTE Subscriptions. POB 590. Martinsville. NJ 08836. Address changes of address. USPS Form 
3579. and fulfillment questions to BYTE Subscriptions. POB 596. Martinsville. NJ 08831>. Second-class postage 
paid at Peterborough. NH 03458 and additional mailing offices. USPS Publication No. 528890 (ISSN 0360-5280). 
Postage paid at Winnipeg. Manitoba. Registration number 9321. Subscriptions are 521 for one year. 538 for two 
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274 Simulated Computer II by Richard Grehan I A graphic demonstration 
of how a microprocessor operates is also an easy introduction to assembly 
language. 

282 Bank Street Writer by Mario Pagnoni I This word processor is simple 
enough for children but powerful enough for many adult writers. 

288 SPOC: The Chess Master by Emil Flock and Jonathan Silverman I A 
close look at a significant chess program for the IBM PC. 

296 M.U.L.E. by Gene Smarte I Beneath its clever packaging lies a fascinating 
economic simulation. 

301 The Witness by Dennis Barker I A murder-mystery game for detectives 
whose business is trouble. 

Features 
306 The Tandy TRS-80 Model 2000: A Powerful New MS-DOS Machine 
by Rich Malloy I Performance advantages and an attractive price will make this 
80186-based machine the new Tandy standard-bearer. 

320 A Closer Look at the IBM PCjr by G .  Michael Vase and Richard S. 
Shuford I Two BYTE editors compare the PCjr to the PC and evaluate its perfor
mance and expandability 

3 36 The Japan Shows: An Update on the Japanese Computing Scene · 
by Richard Willis I NEC introduces an impressive 16-bit computer, and Canon 
shows a remarkable, inexpensive laser printer. 

352 The User Goes to COMDEX, 1983 by Jerry Pournelle I Sorting through 
a plethora of booths and products, Jerry manages to find some worthwhile 
merchandise. 

371 Pascal's Design Flaws: Modula-2 Solutions and Pascal Patches by 
Mark C. Johnson and Al len Munro I The authors look at seven subtle problems 
with Pascal and how Modula-2 avoids them. 

393 Trademarking Software Packages by Robert Greene Sterne and Perry 
J. Saidman I Trademark clearance can prevent litigation and loss of hard-earned 
goodwill. 

400 An EPROM Simulator by Albert S. Woodhul l / This versatile project 
includes battery backup. 

411 Simulation with Electronic Spreadsheets by Art Matheny I Spread
sheet programs ma.ke a career change. 
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Editorial 

Where BYTE Is Going . 
We want to clear up some confusion about different kinds of articles in 

BYT E  that have sometimes been mistaken for one another, to explain how 
we intend to avoid the same problem in the future, and to reaffirm BYTE's 
editorial direction as a magazine for personal computer users. 

BYTE publishes reviews in order to help readers make purchasing decisions 
on personal computers, peripherals, and software. A review passes judg
ment on a product. Every review in BYTE appears in the Reviews section 
and carries a banner that includes the word "review:' Although staff members 
sometimes write reviews, we more often solicit them from personal com
puter users who are not on staff. We try to ensure that reviews are thorough, 
frank, and fair. Fairness requires that all reviews be performed on actual ship
ping products rather than prototypes or beta-test machines and software. 
To do otherwise is unfair to the reader, the reviewer, and the manufacturer. 
In a few cases, we have mistakenly published reviews of prerelease products. 
(We owe an apology to Supersoft for holding a prerelease version of its C 
compiler up to the standard of a shipping product in our August 1983 issue.) 

BYTE publishes product descriptions to give readers an early look at forthcom
ing products that are innovative and important. BYTE staff members write 
almost all product descriptions because of the absolute confidentiality re
quired in gaining access to prototypes and beta-test products months before 
product announcements. Because product descriptions are written at such 
an early stage of a product's development, they cannot pass judgment on 
the final product. Rather, the goal of a product description is to give the reader 
as much technical information as possible at the time and also a detailed 
impression of how it feels to use the product, how the product works, and 
how it breaks new ground. 

When we see a prototype or test system at an even earlier stage of develop
ment, we call the resulting article a product preview rather than a product 
description. Again we try to give our readers an early· look at something new 
and interesting, and an impression of the product-to-be, but we also recognize 
that the manufacturer may make significant changes before going into pro
duction. A product preview usually has less detail than a product description. 

To review a prerelease product would be unfair, but product descriptions 
and previews do point out design limitations that cannot be changed by ship
ping date (for example, the HP 150's lack of provision for an 8087 coprocessor, 
or Macintosh's lack of an inboard second disk drive). At this writing, BYTE 
has done product previews of both the HP 150 and the Macintosh, but has 
not yet received review machines of these products. As soon as machines 
arrive, we will assign them to reviewers. We will publish the reviews as quick
ly as possible after their completion, but bear in mind that a good review 
requires the writer to use a product for four to eight weeks and then spend 
another two weeks or more in the writing. It takes another three to four 
months to turn a completed manuscript into a printed article in BYTE. 

Those readers who have recently suggested that BYTE publishes too many 
favorable reviews have typically mistaken product previews and product 
previews and product descriptions for reviews. The editors of BYTE are under 
no pressure to review any product favorably. We enjoy complete editorial 



How Cromemco plugs 
_ you into the 

state of the art. 
Cromemco offers you the most 
complete line of S-100 boards and 
peripherals in the business. These 
boards use the new IEEE-696 state-of
the-art standard. One-stop shopping 
can satisfy your design needs the easy 
way. 

You can build one system, or a 
hundred, exactly the way you want, 
and upgrade existing systems with a 
simple board swap or addition. And 
since we design our own boards for 
our own systems, we always take 
advantage of the latest developments 
in IC technology. 
68000 microprocessor performance. 
Cromemco's Dual Processor Unit 
gives you the best of both worlds: the 

68000 and the Z-80A microproc
essors on the same board. It's the 
easiest way to move into 68000 per
formance and still use your existing 
8-bit software. Or use Cromemco's 
Z-80A CPU board or our Z-80A-based 
single board computer. 

For selection, Cromemco can't be 
matched. From the well-known SDI 
High Resolution Color Graphics board 
to the new 512MSU, 512K byte RAM 
board. From our highly reliable Local 
Area Network interface (C-NET) to our 
wide variety of general purpose inter
face boards. And you can put them ir 
one of our 8-, 12-, or 21-slot card 
cages with our 12 amp PS-8 power 
supply to get your system into opera
tion fast. 

We have over 30 S-100 boards to 
fill your needs. And all are supported 
by a broad line of software. Our Board 
Products Catalog has the latest in
formation. Call today for your copy, or 
to get the name of our nearest dealer 
or distributor. Or, write Cromemco, 
Inc., 280 Bernardo Avenue, P.O. Box 
7400, Mountain View, CA 94039. 
Tel: (415) 964-7400. In Europe: 
Cromemco A/S, Vesterbrogade 1C, 
1620 Copenhagen, Denmark. 

In the U.S., contact your local 
Hall-Mark or Kierulff distributor. 

Cromemco 
Circle 1 06 on inquiry card. 



Editorial-----------------------------

freedom, which remains unabridged 
even when advertisers have cancel
ed ads because they disliked a review. 

BYTE does sometimes accept ar
ticles from the designers or devel
opers of some interesting new prod
uct or technology but never asks or 
permits them to review their own 
creations. We publish design and 
development articles because they 
can appear months earlier than 
reviews, can contain insights into 
technical creativity, and can provide 
a glimpse of the state of the art or the 
future direction of personal 
computing. 

In some recent cases, BYTE has 
been guilty of insufficient editorial 
zeal in purging promotional material 
from certain articles. We deeply 
regret these errors, are correcting the 
circumstances that led to them, and 
will redouble our efforts to see that 
no expressions of self-interest appear 
in these pages. We definitely erred in 
moving the affiliations of authors 
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from the beginning of the article to 
the end. The change was made for 
purely graphical reasons, not to 
mislead the reader, and is reversed in 
the April issue. In upcoming issues 
we will also provide distinctive 
graphics to make reviews, product 
descriptions, product previews, and 
design articles look markedly dif
ferent from one another. 

We try our best to present indepen
dent reviews of all products covered 
in design articles, product descrip
tions, and product previews. This has 
been the case with the June 1983 
issue on "16-Bit Designs;' which at
tempted to show the great variety of 
systems becoming available despite 
the tide of PC compatibles and to 
stimulate dialogue between designers 
and users. In a few instances, cir
cumstances prevented our publishing 
in-depth reviews of products featured 
in that issue. Four of the systems 
described-Gavilan, Sunrise, Pronto, 
and TI 99/2-had hardly been an-

Circle 54 on inquiry card. 

nounced and could not have been 
reviewed then. Unfortunately, we are 
still awaiting review machines of the 
Gavilan, the Sunrise (Xerox 1800) , 
and the Pronto. The TI 99/2 died 
aborning but was of interest as an 
under-$100 16-bit computer. Despite 
these exceptions, most of the systems 
presented in the June issue have been 
reviewed or are scheduled for review 
in the near future. Berry Kercheval's 
independent review of the HP Series 
200 Model 16 appeared in November. 
(Generally he liked the machine, but 
he found serious fault with the docu
mentation, the keyboard, and the 
Pascal compiler. David Colver, in 
turn, found Kercheval's review want
ing, and we publish Colver's letter on 
page 15 in this issue. )  Reviews of the 
DEC Professional 350, the Altos 586, 
the Fujitsu Model16s, and the Sritek 
68000 board for the IBM PC are in 
progress. A review of the DEC Rain
bow is scheduled to appear in April . 

This issue contains product de
scriptions of the Tandy 2000 and the 
IBM PCjr. Reviews will follow as soon 
as possible; we would be delighted 
to receive reviews from any .readers 
who get one of the first production 
machines from Tandy or IBM. 

In some areas of advanced technol
ogy, such as perpendicular magnet
ics, there is not yet a product to 
describe, preview, or hand over to an 
independent reviewer. Furthermore, 
it is extremely difficult to find an ex
pert author who is not working for 
one of the few companies active in 
that field . 

BYTE is committed both to cover
ing new technology in depth and to 
providing independent, well-in
formed, frank, and fair product 
reviews. Although we will seek tech
nical expertise in academe, industry, 
and private life, BYTE is and will re
main a magazine for personal com
puter users. The sophisticated user is 
both our most common reader and 
our best writer. We believe that users 
should shape the future of personal 
computing, and we invite you once 
again to do so through the pages of 
this magazine. 

-Phil Lemmons, Managing Editor 



HOWID 
GET AN 
IBM. PC 

FOR JUST 
81995. 

BUYA CHAMELEON. 

The Chameleon by Seequa does everything an IBM 
PC does. For about $2000 less than an IBM. 

The Chameleon lets you run popular IBM software 
like Lotus® 1-2-3™ and Wordstar.® It has a full83 key 
keyboard just like an IBM. Disk drives like an IBM. And 
a bright 80 x 25 character screen just like an IBM. 

But it's not just the Chameleon's similarities to the 
IBM that should interest you. Its advantages should, too. 
The Chameleon also has an 8 bit microprocessor that 

Circle 3 1 6  on inquiry card. 

lets you run any of the 
thousands of CP/M-80® programs available. It comes 
complete with two of the best programs around, 
Perfect WriterTM and Perfect Calc.TM It's portable. And 
you can plug it in and start computing the moment 
you unwrap it. 

So if you've been interested in an IBM personal 
computer, now you know where you can get one for 
$1995. Wherever they sell Chameleons. 

· 

The Chameleon by 
SEEQUA 
COMPUTER 
CORPORATION 
8305 Telegraph Road 
Odenton. MD 21113 

·For the location of the Seequa dealer nearest you, 
call (800) 638-6066 or (301) 672-3600. 
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GetAHeadStart OnTheOtherGuys. 

HeadStart Features: 
Size: 15"wide. !!"deep, lOW high. 

W!ight: 251bs. 

Processors: Z80A(8 bit) and 8086( 16 bit). 

Memory: 128K to 1MB depending on model. All models 
are expandable. 

Disk Storage: 500K to 1MB (unfonnatted) on a 3W 
Micro-Disk 

Display: 12"(di<lb'<Jnal) P31 phosphor. non-glare screen, 
25 lines x 80 or 132 columns. 

Keyboard: Detachable with 105 total keys. Also an 
optional portable versiqn straps onto the front screen 
area for easy transportability. 

Disk Operating Software: 'CP/M 80 for 8 bit 
"MS DOS for 16 bit !.AN DOS for multi-user 8 or 16 
bit operation. 

Networking: Up to 255 HeadS tart VPUs may be con
nected via coaxial interface into one of 2 optional data 
storage systems. 

Interfaces: One RS449/RS232 compatible serial port 
One Centronics compatible parallel printer post External 
data bus. Coaxial communications interface. External 
disk 1/0 interface. 

Optional Data Storage Systems: 2 models available. A 
lOMB, 5W system is expandable to 20MB. A 50MB, 8" 
system (25MB fixed. 25�18 removable) is expandable 
to 200MB. 

"CP/M is a registered trademark of Digital Research. 
''MS DOS is a registered trademarkofNicrosoft. 
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Intertec's HeadStart is the 
smallest, smartest, fastest, most power
ful business computer money can buy. 

And the most expandable (it's 
networkable up to 255 user stations.) 

Great Ideas Come In 
Small Packages. 

Instead of three bulkY compo
nents, HeadStart needs only two-the 
keyboard and CRT. There's no need 
for a cumbersome disk and processor 
cabinet With HeadStart, it's all in the 
CRT enclosure. 

HeadStart's small but powerful 3W' disk drive offers as much storage 
as larger 5W' disks. Its 8 and 16 bit 
processors make software availability 
no problem. 

And HeadStart's small size per
mits easy transportability with no 
sacrifice in performance. Each Video 
Processing Unit (VPU) comes with its 

own easy-carrying handle: A portable 
keyboard option is also available. 

How Fast Is fast? 
HeadStart's RAM Disk, an elec

tronic emulation of the typical second 
internal drive, responds up to fifty 
times faster than conventional 
microcomputers. 

Depress a key and you get a 
response within a split second. Liter� 
ally before your finger leaves the key. 

And HeadS tart is incredibly power
ful, too. Up to one megabyte of internal 
memory can tackle even the most 
sophisticated applications. 

Some Ideas 
Are Bigger Than Others. 

Because HeadStart is designed to 
be both a single and multi-user com
puter, you buy only as much computer 
as you need today. 

But as your business grows, it 
grows with you. 

Each HeadS tart Video Processing 
Unit comes with its own memory, 
processors, disk and multi-user 
interfaces. 

Just add a 10 or 50 megabyte 
Data Storage System and up to 255 
users can share a common data base 
in an incredibly powerful, multi
user network · 

HeadStart is available in three 
different models. All offer full perfor
mance, transportability, and are easily 
expandable .  

Unlike conventional, single-user
only computers, HeadStart is here 
today with the designed-in technology 
to be here tomorrow. 

So get a HeadS tart on the other 
guys. For more information, call (803) 
798-9100 or write: Intertec, 2300 
Broad River Road, Columbia,SC 29210. 

lntertec,. 
Circle 190 on inquiry card. 



MICRO BYTES 

Staff-written highlights of late developments in the microcomputer industry. 

SINCLAIR ANNOUNCES 68008-BASED BUSINESS COMPUTER 
Sinclair Research Ltd. introduced in England a low-priced computer using a 68008 processor. The 
68008 is an 8-bit data bus version of Motorola's 16-bit 68000. The QL (for "quantum leap") computer 
will include 128K bytes of RAM, two 100K-byte tape drives, two local-area network ports, two RS-232C 
serial ports, SuperBASIC, and a multitasking concurrent operating system. It will sell for £399 (about 
$570) through mail order in England. 

Bundled with the machine will be QL Abacus, a spreadsheet package; Archive, a database manager; 
Easel, graphics software; and Quill, a word processor. While the company may add a hard-disk interface, 
it has no plans for a floppy-disk drive. Sinclair hopes to bring the QL to the U.S. late this year. 

LOTUS ANNOUNCES NEW INTEGRATED SOFTWARE PACKAGE 
Lotus Development Corp. has introduced an integrated software package including word processing, . 
database management, telecommunications, spreadsheet, and graphics capabilities. Lotus says the 
spreadsheet portion is compatible with 1-2-3 and has enhanced graphics and macro capabilities. The 
program lets you display multiple windows simultaneously, even into a single document. Lotus says the 
new product will be available in the summer. 

SEIKO OFFERS WRISTWATCH-DISPLAY COMPUTER 
Seiko Electronics and Instruments Co. of Tokyo has developed a microcomputer that uses a 4-line by 
10-character LCD display on a wristwatch. In addition to normal watch and alarm functions, the $85 
watch includes 2K bytes of CMOS RAM and 6K bytes of ROM and has four cursor and function keys. A 
separate 62-key keyboard, which will cost about $26, uses wireless electromagnetic induction to 
transmit information to the watch. 

A $127 Z80-based controller can be used with the keyboard and watch to program in BASIC, to 
interface with a printer, and to use ROM cartridges that Seiko plans to offer. The controller's Microsoft 
BASIC is not compatible with MSX or any other version of BASIC. With an optional interface adapter, 
not yet released, the computer can use an RS-232C interface for communications. Seiko began selling 
the UC-2000 series products in Japan last month and may offer them in the U.S. later this year. 

KOALA PAD MAKER ADDS LIGHT PEN TO LINE 
Koala Technologies Corp. announced at the Winter Consumer Electronics Show (CES) that it will 
manufacture and distribute the Gibson Light Pen for Apple, IBM, and Commodore microcomputers. The 
$300 pen can be used to draw high-resolution color animation, shapes, and graphs directly on a CRT 
screen using the Pentrack Language System and Penpainter software, which are included. 

RADIO SHACK MODEL 100 GETS DISK DRIVE, MONITOR 
Radio �hack has introduced a disk drive and video interface for its Model 100 notebook-size computer. 
The DiskNideo Interface includes one 184K-byte 5%-inch floppy-disk drive, with room for an optional 
second drive, as well as an interface for a standard video monitor or television set. Model 100 disks will 
not be compatible with other disk formats. The video interface displays 25 lines by 80 characters on a 
monitor (25 by 40 on a television display) and supports the full Model 100 character set, but it cannot 
use Model 100 dot graphics. The DiskNideo Interface will sell for $799; an optional second disk drive 
is $239.95. 

COLECO'S ADAM TO GET DISK DRIVE, MODEM, AND OTHER ADD-ONS 
Coleco Industries Inc. announced a variety of add-on products for its Adam computer system at CES. 
The products, which should all be available by late summer, include a 300/1200-bps modem for less 
than $250, a second digital data-pack (cassette) drive for under $200, a 64K memory expander for 
under $200, and a tractor-feed option for the Adam's printer for about $125. 

Cole co also announced a 5% -inch double-sided, double-density disk drive with a 360K-byte capacity 
for less than $400. Included with the disk drive-or available separately on a digital data pack-will be 
Digital Research's Personal CP/M operating system, making Coleco the first U.S. manufacturer to use 
this home computer version of CP/M. 
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MICROBYTES---------------------------------------------------

A TOUCHSCREEN AND NEW COMPUTERS FROM COMMODORE 
Commodore Business Machines Inc. showed a touch-sensitive screen and supporting software at CES, 
similar to the Hewlett-Packard Model 150's touchscreen. The $Creen should be available in late spring at 
a "not very high" price. 

Commodore also showed its new 264 series of computers. Features include 64K bytes of RAM, , 
windowing, 128 colors, two tone generators, and a machine-language monitor. The 264 will be available 
in several versions, each with different ROM-based applications software. Available software includes 
264 Magic Desk, a combination calculation and filing program using icons for mode selection; 264 
Word Processor; and 264 3-Pius-1, an integrated package including a spreadsheet, word processor, file 
manager, and graphics. Prices for the 264, which will be available in early summer, were not 
announced. 

NEW ADD-ONS FOR APPLE II AND MACINTOSH 
Apple Computer Corp. is shipping its new ProDOS operating system with all Apple II disk-drive 
packages; it is available separately for $40. Apple also unveiled a $700 protocol card to allow Apple 11. 
computers to emulate IBM 3270 and 2780 terminals. A $300 terminal-emulation package is also 
required. 

Apple is selling modems that connect to the RS�232C serial port of any Apple product except the 
original Apple II: a 300-bps modem is $225; a 1200-bps version is $495. 

A number of third-party vendors unveiled products for Apple's new Macintosh computer. Most are 
translations of software available for the Apple II or IBM PC, including IBM terminal emulation, 
accounting, game, and business-productivity software. Included are Microsoft's Multiplan, Word, ·Chart, 
and File programs, and Lotus Development Corporation's popular 1-2-3 spreadsheet program. As for 
hardware products, Tecmar Inc. has announced a 5-megabyte removable cartridge hard-disk drive, and 
Davong Systems Inc. has introduced a line of 5- to 32-megabyte hard-disk systems for the Macintosh. 

UNIX PRODUCTS ANNOUNCED AT UN/FORUM SHOW 
The peak of February's Uniforum show in Washington, D.C. was an agreement between AT&T and Digital 
Research Inc. to publish a library of applications software for UNIX System V in an effort to make that 
version of UNIX a standard. Software approved by DRI and AT&T will be sold by both companies. 
According to AT&T, over 90 companies have published over 300 programs for UNIX so far. 

AT&T also announced enhancements to UNIX System V and demonstrated its Documentors 
Workbench and a version of BASIC for software developers to run under UNIX . 

Whitesmiths Ltd. showed a $550 version of IDRIS, its UNIX-like operating system, for the IBM 
Personal Computer . . 

NANOBYTES 
Despite strong efforts by a number of microcomputer-based chess programs, this year's World 
Computer Chess Championship was led by mainframe-based programs. In winning the title, Cray Blitz, a 
program running on a Cray supercomputer, defeated AT&T Bell Labs' Belle, which is classified as a 
"master" chess player, and Northwestern University's Nuchess . . . . Harris Semiconductor is 'sampling the 
80C88, a CMOS version of Intel's 8088 microprocessor to be available late this year. Harris already is 
producing the 80C86. CMOS microprocessors use far less power than NMOS versions, allowing use in 
portable computers and industrial and military applications . . . .  Sony Corp. is reportedly developing a 
version of its double-sided 3% -inch disk drive that can store 5 megabytes of information . . . . Hitachi has 
reportedly developed a one-megabit memory chip . . . . Select Software has Introduced Select Bilingual, a 
$395 word processor able to give prompts and display text in both Spanish and English . . . . Microsoft 
and National Semiconductor announced that Microsoft's XENIX , an implementation of UNIX, wili be 
available for National Semiconductor's 16032 processor . . . . Commodore, Coleco, and Epson have signed 
agreements with CompuServe, which will provide special information services for owners of those 
computers . . . .  Epson America Inc. will sell a $795 MScDOS expansion card for its Z80-based QX-10 
computer, with 256K bytes of RAM and an 8088 processor . . . . Creative Software has announced three 
integrated software packages for the Commodore 64 and the IBM PC and PCjr. Priced at $49.95 each 
are: Joe's Writer, a word processor; Fred's Filer, an index card file; and Jack's Calc, a spreadsheet 
package . . . . IBM is now selling PC/IX, a $900 version of UNIX System Ill, through its National Accounts 
and National Marketing divisions. 
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PERCOM DATA CORPORATION 
11220 Pagemill Road· Dallas, Texas 75243 

_________ Title: ________ _ 

______ State: ______ ZIP: ____ _ 
_ I'd like you to send me more information. __ I'm very interested, please have your rep call me at ____ _ __ I'd like to know more about your PHD Hard Disk. 



Introducing COMPAQ PLUS, the f1rst high-performance portable 
· personal computer. 

The makers of the COMPAQ"' 
Portable Computer, the indus-

try standard, announce another 
breakthrough-the COMPAQ PLUS"' 
Portable Personal Computer. No other 
personal computer can handle so much 
information in so many places. 

The new COMPAQ PLUS offers the 
power of an integrated ten-megabyte 
fixed disk drive in a portable. You get 
problem-solving power that no other 
personal computer can match. 

Plus a bigger payload 

How much is ten megabytes? 
Enough to tackle jobs that can't be 

conveniently handled on most personal 
computers. 

Information that would 
fill your company's ledgers can 

be stored on the fixed disk drive of the 
COMPAQ PLUS. 

A mailing list of 100,000 names, 
addresses, cities, states, and Zip codes. 

A full year of daily prices for every 
stock on the New York exchange. 

Inventory records on a quarter mil 
lion items. 

The entire San Francisco phone 
book. And room left over for Peoria. 

The fixed disk drive keeps all the 
information seconds away, ready to 
be searched, sorted, retrieved, ana
lyzed or updated. 

Plus better use of your time 

The integrated fixed disk drive will 
store programs. That means your most · 
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used programs and data can be perma
nently h!pt in the COMPAQ PLUS, 
ready to call up and run. 

With programs permanently stored, 
the COMPAQ PLUS becomes a well
informed traveling companion, a tool 
to help you apply your best thinking 
anytime, anywhere. 

You could store a complete library of 
accounting programs on the disk
payables, receivables, general ledger, 
and payroll-with the company's 
books. 

You could store an inventory control 
program with your inventory records 
and a list management program with 
your mailing list and a filing program 
with your personnel files. 

The COMPAQ PLUS is also 
equipped with a 360K byte diskette 
drive for entering new programs, copy
ing data files, and making backup 

Plus more programs 

More programs means more 
versatility. And the COMPAQ 
PLUS is impressively versatile 
because it runs all the popular 
programs written for the IBM• 
Personal Computer XT, avail
able in computer stores all over 

country. And they run as is, with 
no modification whatsoever. 

And the high-capacity portable mul
tiplies the productivity of every pro
gram it runs. Your inventory and its 

The COMPAQ 
PLUS runs all 
the popular pro-
grams written for the 
IBM Personal Computer XT 

control programs can go with you to 
the factory. Your books and your 
accounting programs can go with you 
to a board meeting. Your building specs 
and your project management pro
grams can go with you to the construc
tion site. 

You're buying a computer to solve 
problems. Why not have more 
problem-solving programs to choose 
from? 

· 

Specially 
designed shock 
isolation system protects the fixed 
disk from jolts. 

Plus a traveler's toughness 

Life can be tough on the road. A true 
portable has got to be tougher. The 
COMPAQ PLUS is. 

Its integrated fixed disk drive is unique, 
designed specifically to travel. Rough 
roads and hard landings don't bother it 
because of a specially designed shock 
isolation system that protects the disk 
from jolts and vibration. 

Al l the working components are 
surrounded by a u niquely cross

membered aluminum frame. This 
structure, common in race car 
design technology, strengthens it 
side-to-side, front-to-back, and top

to-bottom. 
The outer case is made of LEXAN•, 

the same high-impact polycarbonate 
plastic used to make bulletproof win
dows and faceplates for space suit 
helmets. 

Does a portable personal computer 
really have to be this tough? Take 
a good look at your briefcase and 
then decide. 



Plus ease of use 

The COMPAQ PLUS is big where it 
counts. 

The display screen is big. Nine inches 
diagonally. Big enough to show a full 
25-line-by-80-character page that's easy 
to read even if you're leaning back in 
your chair. 

The keyboard is full-sized and 
typewriter-style for easy control. 

With its built-in display, the 
COMPAQ PLUS makes a smooth, 
low profile on your desk, not an ob
stacle that you have to talk around. 

Plus an easy way to get started 

If you're buying your first personal 
computer and you're not sure how 
much capacity you need, your choice 
is easier now, 

Start with the COMPAQ Portable 
with single or double 320K byte disk
ette drives. If you need more capacity 
later, upgrade to the COMPAQ PLUS. 
A conversion kit is available that 
turns the COMPAQ Portable into a 
COMPAQ PLUS; complete in every 
detail and capability. 

Plus a lot more 

The COMPAQ PLUS also works with 
optional printers, plotters, and com
munications devices designed for IBM's 
personal computer family. 

It has two IBM-compatible slots for 
adding optional expansion boards. 
With companion programs, they'll let 
you share information with a network 
of personal computers in your office, 
communicate with your headquarters 
computer files while you're away, or 
add memory capacity if your needs 
grow. 

The COMPAQ Portable, the industry standard 
in portable personal computers. T 

The problem-solving power of a high
performance desktop personal computer can 
now go where you need it. 

It's got high-resolution graphics and 
text on the same screen. A detached 
keyboard. Programmable function 
keys. Expandable memory. Dozens of 
other features that simply make it do a 
better job of personal computing. 

And when you see all that the 
COMPAQ PLUS has to offer, you'll 
be pleasantly surprised by the price. 
The fact is, it costs hundreds less than 
comparably equipped desktop personal 
computers. 

See the first high-performance porta
ble personal co.mputer. The COMPAQ 
PLUS-performance, programs, pro
ductivity. Plus problem-solving power. 

The new COMPAQ PLUS, the first high
performance portable personal computer. T 

COMPAQ PLUS 
Specifications 

Storage 
0 One integrated 10-megabyte fixed 

disk drive 
0 One 360K byte diskette drive. 

Software 
0 Runs all the popular program& 

written for the IBM XT. 

Memory 
0 1 28K bytes RAM, expandable to 

640K bytes 

Display 
0 9-inch diagonal monochrome 

screen 
0 25 lines by 80 characters 
0 Upper- and lowercase high-

resolution text characters 
0 High-resolution graphics 

Interfaces 
0 Parallel printer interface 
0 RGB color monitor interface 
0 Composite video monitor 

interface 
0 RF modulator interface 

Expansion board slots 
0 Two IBM-compatible slots 

Physical specifications 
0 Totally self-contained and 

portable 
0 20 "W x 8 1!z''H x 1 6 "0 

For the name of the 
Authorized Dealer nearest 
you, call l-800-23 1-0900. 
<>J98J COMPAQ Computer Corporation 
COMPAQn' and COMPAQ PLUSTM arc trademarks of 
COMPAQ Computer Corporation. 
IBM� is a registered trademark oflncernationnl Business 
Machines Corporation. 
LEXANZI is a registered trademark of General Electric Company. 
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Commori Concern 

I share the doubts and concerns of your 
correspondents (Letters, page 12, 
November 1983) about your use of articles 
describing new products contributed by 
employees of the manufacturer involved. 
I was particularly disappointed by the 
June 1983 issue on 16-bit designs, which 
seemed largely composed of such 
material. However, there are deeper and 
more disturbing aspects involved than 
your correspondents have noted. 

In this co�ntry, Hewlett-Packard has 
been promoting its 68000-based model 
9816 computer with mail shots and adver
tisements in trade publications using the 
slogan "a lion packaged as a housecat;' 
attributing the phrase to BYTE. These 
words begin and conc,lude the description 
of the 9816 authored by an HP employee 
("Tight Squeeze: The HP Series 200 
Model 16," June 1983, page 110). 

I telephoned the HP representative in 
charge of the sales campaign and told him 
of my misgivings about the use of word
ing that gave the impression that an in
dependent BYTE review had drawn this 
favorable conclusion. His answers were 
surprising. . 

He told me that the article was too pro
fessionally written to have been the work 
of an HP engineer, so that a staff writer 
must . have ghost-written it, and it was 
thereby a BYTE article regardless of the 
attribution to HP; that BYTE would not 
have published it if they had disbelieved 
it; and that BYTE had been contacted by 
HP and had given consent for tlie pro
motion in question. Nevertheless, he 
apologized if HP had unintentionally ap
peared to mislead. 

I would like to see your version of this 
story in print. If HP, one of the most 
reputable firms in the business, can 
manipulate BYTE in this way, then you 
owe it to your readers to prevent less
scrupulous operators from doing the 
same. 

You might argue that the independent 
review of the 9816 ("A Look at the HP 
Series 200 Model 16" by Berry Kercheval, 
November 1983, page 328) should tend to 
verify or counterbalance the manufac
turer-submitted descriptions. I use the 
HP machines professionally, and I can 
only remark how disappointing this 
review is. 

HP BASIC is one of the best BASICS 

-+- Circle 340 on inquiry card. 

Letters 

around and is unusual in having 
separate subroutines and functl.ons. How 
can a serious review illustrate this 
language with a .three-page listing of a 
game program, written as one large rou
tine? Should not potential purchasers be 
warned of a significant shortcoming in 
the system, that the file-handling soft
ware can be very slow unless used with 
care and understanding? Why are inde
pendently compiled modules that borrow 
much syntax, power, and elegance from 
Modula-2 and are the core concept of the 
Pascal implementation, mentioned in just 
a few lines, whereas several paragraphs 
are devoted to explaining that you can't 
play a tune on the bleeper? 

Perhaps publishing the maker's 
description is not such a bad idea after all. 

David Colver 
29 Chepstow Place 
London, England W2 4TT 

Mr. Colver's letter is representative of 
several BYTE has received in the past few 
months. This month's editorial (see page 4) 
addresses in detail the issues raised by these 
letters. 

As to the specifics of Mr. Colver's letter, no 
BYTE editor had any role in the authorship 
of the ']une article on the HP 200-16. John 
Monahan of Hewlett-Packard wrote the arti
cle, as indicated when the article was pub
lished. The purpose of the theme articles in 
the "16-Bit Designs" issue was to show the 
views and intentions of people who are design
ing today's personal computers, in the hope 
of starting more direct communication between 
computer designers and computer users. None 
of the articles on 16-bit designs was a review 
or was labeled as a review. (This is not to 
disclaim BYTE's responsibility; see the 
editorial for more on this.) 

Permission for HP's use of the quotation 
from Mr. Monahan's article was granted by 
telephone. BYTE is now developing new pro
cedures to prevent the misleading use of 
quotations. 

Praise for Objectivity 

bought my first computer in 
November 1982 and am still pleased with 
it. I am a writer, not a computer expert. 
I read everything I can find on computers. 
My friends, with whom I compare notes 

frequently, own IBM PC, PC-compatible, 
Kaypro, Apple, and Zenith computers. 
We do not put each other down, and we 
are not fooled by magazine authors who 
haughtily demean products they consider 
to be inferior. 

Almost every article we read in com
puter publications is biased. The author 
has a prejudice from his or her long ex
perience in computers and selects facts to 
prove the prejudice. I don't believe that 
the proponents of Apple, IBM, Kaypro, 
etc. ,  intentionally misuse their vast 
knowledge to confuse us. I think, how
ever, that they are lazy about objec
tivity-almost all of them. 

BYTE is far and away the best of the 
computer magazines I have read, and I 
now subscribe to 10. After today, I will 
subscribe to only three, BYTE included. 

On such subjects as what computer 
companies are going to do, magazines 
should stick with excellent interviews 
with corporate executives who know 
what they're talking about, such as your 
interview with Philip D. Estridge of IBM 
(November 1983, page 88). 

Magazines enjoy predicting that many 
of the hundreds of computer companies 
are going to go out of business. How 
many magazines are going to fold as a 
result of sloppy editing, shallow report
ing, and childish biases? 

Maintain your dignity. Continue to 
avoid the prejudicial comparisons that 
make other magazines look foolish . We 
all know that all of our computers have 
good points and weak points. We didn't 
buy mainframes. 

Robert R. Jann 
3320 Selwyn Ave. 
Charlotte, NC 28209 

Software Design Resources 

Martin Dean laments the dearth of ar
ticles on "how to design software" 
("Simplify, Simplify, Simplify;' December 
1983, page 161) . I'd like to point out some 
papers that may be helpful : 

• A case study of how a design evolved 
iteratively in response to user feed
back is described in "A Communica
tions Package for the IBM PC" by R. 
Moore and M. Geary (November 
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1983 BYTE, page 199). 
• The design principles for an office

system user interface are described in 
"Designing the Star User Interface" 
by D. Smith et al. (April 1982 BYTE, 
page 242) . 

• A pattern-directed approach to data
base query language similar to Dean's 
is described in the paper "Query by 
Example" by M. Zloof (Proceedings of 
the National Computer Conference, 1975, 
page 431). 

• A general scheme of "filtering 
templates;' with the specific example 
of an information retrieval program 
called Findit, is described in the 
paper "A Metaphor for User Interface 
Design" by A. Goldberg and D. Rob
son (Proceedings of the 12th Hawaii 
International Conference on Systems 
Sciences, 1979, page 148). 

I agree with Dean that finding useful 
descriptions of the design process is hard 
(even harder than finding papers on good 
designs themselves), but I don't think this 
is due to a "plot:' Many commercial soft
ware developers carefully guard their 
designs, but there is still a tremendous 
amount of published literature from 
academia, research labs, and "enlight
ened" commercial developers. Thorough 
research of this literature pays off: one 
ends up either with a body of existing 
ideas on which to build, or with knowl
edge of the existence of an area in which 
few have thought (or written) . 

Paul McJones 
Tandem Computers Inc. 
2116 Kramer Ln. 
Austin, TX 78758 

A Scalpel Icon? 

I must commend Tom Houston for his 
article entitled 'The Allegory of Software" 
(December 1983, page 210). He brought 
up a point that is all too frequently 
glossed over by "user-friendly" software 
enthusiasts. I believe the main point of his 
article was that it is better to train people 
to use software than to write sophisti
cated software that condescends to the 
level of a 10-year-old. 

I will agree that much of the software 
that has been written is not very good 
from the user's point of view. This is 
usually because the input and output sec
tions of the program were written by 

people whose major skill was program
ming and not what is now called human
factors engineering. As a result, the pro
gram could be cumbersome to use. The 
answer to this problem, however, is pro
grams that are efficient to use, not pro
grams that are easy to use. 

Systems based on the idea of meta
phors run more slowly and use more 
memory than systems designed by a stan
dard approach such as menus or com
mands. Moreover, they are only useful for 
inexperienced users. A person who has 
had enough experience with any partic
ular program will be able to use it as effi
ciently as a novice with a user-friendly 
system. 

No computer system can do the real 
work that a professional is paid to do. 
Anyone who spends a good proportion 
of his life learning what to do with a com
puter should be willing to spend about 
one-thousandth of that time lea,rning how 
to use the computer itself. If a program 
is well designed, learning how to use it 
will pay off more in the long run than 
using "metaphorical" software that is 
almost a type of crutch . 

One might say that the development of 
user-friendly software was predicted as 
early as 1950 in a science-fiction story by 
Cyril Kornbluth, entitled The Little Black 
Bag, in which the author described a 
futuristic surgical kit witli which a com
plete idiot can practice medicine (trick: 
the scalpels do all the work). I would 
recommend this story to those involved 
in developing easy-to-use systems be
cause it gives a frightening glimpse at 
what can happen if the development of 
technology takes precedence over the 
development of intelligence in people, 
a.k.a.  "education:' 

Paul B. Callahan 
701 Stuart Hall 
University Park, PA 16802 

IBM Drive Door Fixes 

Had I authored ''Buddy, Can You Spare 
a Door Latch?" (by Jerry Pournelle, 
December 1983, page 59) about the 
elusive door latch for the Tandon drive, 
the article would have been subtitled, 
"Whence Cometh the Door Latch :' 

My experience with the doors on the 
drives in my IBM PC has been that the 
plastic guide pins shift, causing malposi
tioning and jamming of the doors. 



This 3 hour coffee break 
is brought to you 

by your printer:. 
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. said SuperCaiCistheworlcl's most 
useable spreadsheet. 

At fi rst, al l  spreadsheets seem 
to g ive you about the same thi ngs. 
U nti l  you put them to work. Then 
you' l l  find out if they do everything 
you expected. Or make you db 
everyth ing the hard way. 

You know what makes the differ
ence? It's not j ust having the new
est, wh izziest features, but what 
those features actually do for you 
in the real worl d .  And that's the 
whole idea behind Su perCalc and 
SuperCalc2. Because they've 
been designed to work with you i n  
a natural, intu itive way. 

What we're really tal king about 
here is useabi l ity. When you g et 
right down to it, it's not any one big 
thing, but a com bi nation of l ittle 
thi ngs.  Like the nu mber of key
strokes it takes to get a job done. 
Or the effor:t it takes to switch from 
one function to another. Maybe a 
few keystrokes here and there 
doesn't seem l ike rriuch of a differ
ence. Or having to change d isks 
to plot a graph. But when you multi
p ly those l ittle thi ngs by the thou
sands otti mes you do them, they 
make all the d ifference in the world . 

Even the size of the spreadsheet 
is im portant. Some programs . 
prom ise you a huge area to work 
with. U nfortunately, they can use 
sci m u ch of the computer's avail
able memory just keeping track 
of al l  the blank cel ls that you're left 
with only a handfu l .  But we've 
desig ned S u perCalc to g ive you 
the largest useable spreadsheet. 

If you look at the pri ntout below, 
you ' l l  see a lot more examples of 
what we mean . And we think you 'l l  
real ize w h y  t h i s  i s  t h e  most use
able spreadsheet i n  the world. 

Text can 
"spill over" into 

next column Data management 
capability 

Calend.ar/Date 
calculations 

Dictionary sort 
order (not ASCII) 

�sc Ut1J.iz<�tz on :S:S% 
.H,i.gh .. � Ut;l J �cZ-41t..t on 9'P'Z 

User-set decimal 
places 

Negatives shown 
in ( ) 

lnd�vidually 
variable column 

widths 
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Now you can yourGWIICO.,CIUSions. 
Now we're i ntroducing our n ew
est version, SuperCalc3, which 
comes complete with the k ind of 
graphics you 'd expect to f ind i n  a 
program that does everyth ing else 
so wel l .  We g ive you ful l  color. And 
presentation qual ity. P l us eight 
different type styles to choose 
fro m .  And new f inancial featu res 
l ike i nternal rate of return. We've 
even i ntegrated all these functions 
onto one single d isk. Which means 
you don't have to change d isks 
al l the t ime.  Or settle for a weak 
spreadsheet and low-resolution 
graphics just for the sake of getti ng 

Integrated 
presentation

quality graphics 

both in the same package. 
As you might expect, we've 

made Su perCalc3 1 00% com
patible with Su perCalc and 
Su perCalc2. So you can move 
up to it whenever you 're ready. 
You can even convert yourVisiCalc 
fi les. The Su perCalc fam i ly is 
avai lable for CP/ M ,  CP/M-86, Con
current CP/ M-86, M P/ M ,  M S-DOS 
and PC-DOS operating systems. 
R ight now, Su perCalc3 is avai lable 
for the I B M  PC, PC XTand I B M  PC 
compati bles. I t's only $395. And 
soon it' l l  be avai I able for a lot more 
personal computers. 

Prints up to four 
charts on the 
same page 

Components of 
graph resize to 

match size of text 

Prints all 
available plotter 

colors 
Labels print 

horizontally or 
vertically, for 

best fit 

. \')':l,':io\'1 
\')tll •• ')"l 

'Q \'1" ... "::� 

S u perCalc3. When you ' re really 
serious about spreadsheets, this 
is the one you ' l l  wind up using. But 
don't take our word for it. Go try 
SuperCalc3 at your computer store 
today. And d raw you r  own 
conclusions. 

CP/M�'CP/M·86�Concurrent CP/M-86, and MP/M,.,are trademarks of 
Digital Research. Mse-oos is a trademark of Microsoft Corporation. 
IBM"' is a trademark of International Business Machines Corporation. 
VisiCalcoa· is a trademark of Visicorp. Cl 1983 Sorcim Corporation. SU�!f. 
2310 Lundy Avenue San Jose, CA 951 31 

(408) 942-1 727 



Letters-------------------------------------------------------------------

My first "fix" was to reposition the pins 
and doors and everything worked fine 
until the next slippage/jam. My second 
fix mirriicked the first with the addition 
of a carefully applied drop of a superglue 
penetrating adhesive where the plastic 
pins are held in two slots on either side 
of the door. 

Eventually one door itself broke, not the 
pins. My first try at a replacement part 
was successful. A visit to my local Com
puterland store, a short discussion with 
their "Mr. Fixit;' a brief rummaging 
through a box marked "Parts for Tan don 
Drives" and, voila, a small box marked 
"IBM Office Products Division, 8529260, 
lPCLC 2 83" had just the right part in it. 

My total investment of time and effort 
was about 1.5 hours: 10 minutes for the 
initial phone call to determine the likeli
hood of success if I visited Computer
land, a 1-hour round-trip drive to pick up 
the part, 20 minutes or so to get into the 
PC, remove one or two screws, and 
change the pesky door. 

I hope that this note will help those 
with similar problems to (a) try doing it 
yourself, it's an easy replacement job, and 
(b) have an easy time getting the part 

through (I presume) any IBM dealer or 
Product Center. In a call to the IBM 
Product Center in Stamford, Connecticut 
(just before mailing this note), I learned 
that the part is indeed available, although 
not in stock at the center. Delivery would 
be less than two weeks ·and the company 
representative with whom I spoke im
plied that IBM could expedite and 
foreshorten that delivery if the part is 
critical to the customer. 

Donald P. Relyea 
Hoffrel Instruments Inc. 
POB 825 
South Norwalk, CT 06854 

Looking Over the Rainbow 

A note on Rich Malloy's "Reviewer's 
Notebook" (December 1983, page 282). I 
was for a brief time a distressed owner 
of a DEC Rainbow 100. My impression of 
this machine, after about 50 hours of in
tensive use, was quite the opposite of Mr. 
Malloy's. It struck me as the handsomest, 
most expensive smart terminal ever 

made. I ended up returning the unit for 
a refund after a DEC support person 
agreed with my criticisms: 

1) The documentation is wretched, 
though slickly produced. In some in
stances, two documents contradict 
each other on the same point. No 
useful information is provided on 
screen. formatting or using the func
tion keys. An additional set of 
documents is available for about 
$250 extra. DEC informed me that 
there was no way I could get a look 
at these documents without pur
chasing them. 

2) There is no high-level language sup
port of screen formatting or function 
keys. By trial and error I figured out 
how to simulate PRINT AT and so 
forth. But why should I have to? 
Why is there no LOCATE statement 
in the Microsoft BASIC? I could not 
figure how to use the function keys 
at all. DEC's advice was to buy the 
$250 documents and program the 
softkeys in machine code. Again, 
after spending nearly $4000 on a 
"system;' why should I have to code 

P L O T W A R E - z  Thi s a d  uo s  d r a wn  e nt i r e l y b y  PLO TWARE- z .  D I R E C T  A C C E S S  
i n t e r f a c e s  t o  mo s t  t o  y o ur d a t a f r o m  

d e T i c e s :  C RT ' S ,  
P L O TT E R S ,  D O T  

MAT R I X P R I N T E RS 
( a t ma x i  mnm d o t  
r e s o l ut i o n) ,  It 

wi t h  " d o -i t 
y o ur 1 e l f "  c ua t o m 

a t t a c hme nt s .  
U1 e wi t h  P C  D O S ,  
MS D O S ,  C P M/ B e ,  

C P M/ 8 0 ,  C D O S ,  e t c . 
( a nd UNI X i n  MAY! ) 

Ma t e • a l l c ha r t •  
wi t h  F O NT S  ( a e T e r a l 
t e x t a t yl e s ) ,  Gr e e k, 

i t a l i c , Rua 1 i a n, 
O l d E n c l i l h, o r  

d l  f f e r e nt 1 ha d e d , 
T e r y  • l yl i • h o ne a .  

! T e D  He b r e w  a n d  
ma t h  o r  a p e c i a l 

1 y mb o l a - o r  " Do 
i t -y o ur s e l f " f o n t a .  
I nc l u d e  L O G O ' S a n d  
d i g i t i % e d  f i c ur e • .  

P l u• - a l l  p i c t ur e •  
c a n  b e  T R A NS III T T I D  

t o  r e mo t e  1 t a t i o na .  
Ua e wi t h  e l e c t r o n i c 
" c ut - a nd - p a a t e " , f o r 
c a me r a  r e a d y  c o p y .  
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� \.� 'n. \ C S :  
\. . 't O N T S : 

8 E 

� O I � D  I N  
'b y  I i m i  t e • 

c r a p h i e •  

G E T  P L O T 'W'A R E - % : A r e l i a b l e s y s t e m 
w i t h  o T e r  3 y e a r � o f  p r o T e n  u s a g e .  
C o mp 1 e t e w i  t h c o mp r e h e  n s i T e ma n u a 1 

n o w  w i t h  u s e r - w r i t t e n a p p l i c a t i o n 
n o t e s  & e x t e n s i T e " w a l k - t h r u "  h e l p  

1 .  Wo r d  P r o c e s s o r s  
( l i ke J'O R D S TAR) 

2 .  D A T A  B A S E ! i 1 e s  
( 1 i  ke d B A S E  I I )  

3 .  S P RE A D  S HE E T S  
( S up e r  C a l c 2 )  

4 . C o lql i l e r s ,  a n d 

As s e mb l e r s -e or e n  
i nt e r p r e t i or e B AS I C 

5 e a a y  wa ys t o  us e ,  
f r o m : me n u c h i -r e D. 
t o  c o maa D.d f i l e s t o  
d i r e c t  l i b r a r y  ua e .  

t r y  t he D E MO a t  y o ur 
d e a l e r  o r  c o nt a c t :  

T H E 
E N E R C O M P C O .  
1 9 7 8  S . G a r r i s o n # 7  
L a k e wo o d , C O . 8 0 2 2 6  

( 3 0 3 }  9 8 7 - 0 1 2 5 

t e l e x : ' 9 9 - 6 3 2 �  

Circle 149 on inquiry card. 





Letters-------------------------------------------------------------------

my own routines for such a rudi
mentary function? Obviously, DEC 
expects the end user only to buy 
packaged software. 

3) DEC advertises that its dual pro
cessors can run "thousands" of ex
tant CP/M and CP/M-86 disks. Not 
so. Because DEC has chosen a per
verse disk format (single-sided quad
density, 98 tpi) and has shut out 
third-party vendors by an "authori
zation" program, the only software 
available for the Rainbow is what 
DEC approves and sells. This 
amounts to dozens, not thousands, 
of programs. 

When BYTE does a full-bore review of 
the Rainbow, I hope you will address 
these points. I am convinced that my 
criticisms are valid, by my experience, by 
the concurrence of the DEC support per
son, and by the sudden plummet of 
DEC's stock after the Rainbow was 
introduced-attributed by a DEC 
spokesperson (in The New York Times) 
almost wholly to the personal computer 
division. 

I think DEC rushed into the market 
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with a handsome but immature product. 
In a year or two the Rainbow may be a 
good, solid, general-purpose microcom
puter. At the moment it's a collage of im
pressive features with limited utility. 

Carter Scholz 
2110 Acton, #2 
Berkeley, CA 94702 

A review of the Rainbow is scheduled for 
April. 

IBM Screen Displays 

Many thanks to Tim Field for supply
ing the screen listing (the program for 
switching of monitors on the IBM PC) . 
Other than some minor comment errors, 
the listing was bug-free and worked great 
the first time around ("Enhancing Screen 
Displays for the IBM PC:' November 1983, 
page 99). This was my first try at assem
bly-language programming and I found 
this program useful in developing a feel 
for the power and flexibility this method 

Circle 267 on inquiry card. 

of programming offers for functional 
control. 

As pointed out by Mr. Field, the default 
values for initial conditions can be 
modified to suit the individual user. I find 
that starting with the monochrome 
screen rather than the color monitor, and 
white characters on a black background 
are more natural initial states. This start
up condition can be achieved by modify
ing three lines in the listing as follows: 

LINE 0112: CUR__MODE 
DW MONO_AREA 

LINE OllA : COI..80_AREA S 
< 5019H,OOOFH,20H,3 > 

LINE 0122: COIAO_AREA S 
< 2819H,OOOFH, 10H, 1 > 

Line 012A remains unchanged; although 
the comment indicates the attribute to be 
reverse video, this is not the case. For re
verse video the 0007h value should be 
0070h . 

Again, due to its ability to remain ac
tive under all operating modes, and its 
ease of implementation, this program is 
far superior to any of the other monitor
switching programs I have seen. 

Sig Hansen Jr. 
6530 Happy Canyon Rd. 
POB 125 
Santa Ynez, CA 93460 

Thanks to Tim Field for his article 
"Enhancing Screen Displays for the IBM 
PC" (November 1983, page 99). 

One small detail should be pointed out 
to readers: the file, after assembling, 
should be converted to .COM by using 
the Exe2bin program. I spent a whole day 
trying to get it to work, and because the 
last paragraph of the article states that you 
can buy an installation program, I 
thought I was ripped off. 

Many thanks again for an '1t's just what 
we needed" program. 

Marvin Konopik 
American Embassy 
APO San Francisco, CA 96356 

Address Correction 

The International Association of Com
puter Crime Investigators was mentioned 
several times in "Computer Crime: A 



SpeeDemon 
'" 

SpeeDemon 

SpeeDemon 
SpeeDemon 

_ · Three ways to . Speed up your Apple II 

• 

• 

• 
• 

& Apple lie for $295 

The SpeeDemo�" from MeT. 

Makes any Apple II, II+, or lie run 
3 Yz times faster. 

Makes your Applesoft, Apple Fortran, 
Word Processing, D.B.  Master, Pascal, 
or Visicalc programs run up to 3Yz times 
faster. 

Costs less than any other speed up card . 

Costs only $295 . 

Please send me __ SpeeDemons by return mail at $295 each. 

I have an: D Apple II D Apple II plus D Apple He 

Or charge my: 0 Visa D Mastercard 0 American Express 

I have enclosed $ ---· 
This is for: 0 Business Use 

D Personal Use 

My Acct.nis Expires ---------
Name _________________________ _ 
Address-------------------------
City ____________ $tate ______ Zip -----
Signature --------------- Calif. Res. Add 6�% Sales Tax. 

Mail to: MeT · 1745 21st Street Santa Monica · CA · 90404 · Telephone (213) 829·3643 

•M · c T 
:\ Pi�UI 'l .( l 1.. )f, 

\ l i t Rt) r ·(AI !'l ·r I R i" i :UI 'cUI OC!f.:1 
Circle 225 on inqu iry card. 

Dealer Inquiries Invited 
Apple is a registered trademark of Apple Computers, Inc. VisiCalc is a registered trademark of VisiCorp, Inc. DB Master is a registered trademark of Stoneware, Inc. 



Circle 172 on inquiry card. 

I I gw-e-et tt t8 .  H(j()} "What a feeling!" 
That's just how you'll feel 

knowing you've purchased an 
IBM-compatible Personal 
Computer with full color 
graphics capability at a price 
far, far below anyone else. 

STANDARD FEATURES 
• Full Graphics capabilities • 128K Ram 
(expandable to 256K) • Two RS232 Serial 
Ports • One parallel printer port • Color 
Display Card • Fully detachable, 
IBM-compatible Keyboard • 8 Expansion 
Slots • MS-DOS Operating System • Real 
Time Clock and Calender 
"IBM IS a reQistered trademark of ln1ernational Busmess Machines 

"CP/M is a rttg!Siered trademark ol Digital Research, Inc. 

'MS..DOS •s 1 regostered lrademark ol MicroSoll. lnc 

- - --
crut:<rul 

I • 
I I 

! 

For further information call 

800-82 1-3628 I , I I , Handwellcorp. 
4962 El Camino Real 
Los Altos, CA 94022 
415 962-9265 
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Dealer and OEM 

inquiries invited 

Letters----------------------------------------

Growing Threat" by Collen Gillard and 
Jim Smith (October 1983, page 398). We 
are a newly formed nonprofit public
benefit corporation created to profession
alize and educate the data-processing, 
legal, and criminal-justice communities in 
computer-crime investigation. Our ad
dress was incorrectly listed as Bur
lingame, California. Our correct address 
for anyone who may be interested in 
more information is: 

International Association 
of Computer Crime Investigators 

1100 Gough St., Ste. BF 
San Francisco, CA 94109 

As we indicated in the article, we also 
collect data on computer crime cases. This 
type of information is made available to 
our members on a periodic basis. We are 
an international organization with 
members covering several continents. 

Bruce Goldstein 
1100 Gough St., Suite SF 
San Francisco, CA 94109 

Computer Crime 
Giving Hackers a Bad Name 

As a hacker, I feel that the term 
"hacker" has received a new, derogatory 
connotation implying illegal computer 
use. I have been using computers for 
about 10 years, and the term has always 
meant "one who is a computer hobbyist:' 
I feel that those who access a computer 
without permission using false pass
words should be accused of forgery! 

Granted, it's sometimes easy to hit (ac
cess) a system, but saying "There's no 
security; it's so easy" does not erase the 
fact that access was granted under false 
pretense. It's also easy to write someone 
else's signature on checks or documents, 
but that doesn't make it right. Because 
computers cannot read a person's signa
ture, the password became the computer 
equivalent of a signature. Those who use 
a false or forged password should be 
treated as forgers. 

The recent article "Computer Crime: A 
Growing Threat" (October 1983, page 398) 
that referenced this problem was far from 
complete and a little misleading. The Los 
Alamos computer that was accessed was 
specially designed for easy public access. 

(See Electronics, September 8, 1983, page 
52. )  And the last half of the article reads 
like an ad for the Secure Access Unit 
(SAU) hardware. The author failed to 
acknowledge that the same protection can 
be obtained with a simple software addi
tion. In fact, all the SAU is is a computer 
and autodial modem. Why use two com
puters when you already have one that 
will easily handle the job? 

As a hacker, I feel that the articles about 
computer theft are giving us a bad name. 
How about some positive articles on 
remote bulletin boards, remote systems, 
and public-domain software? 

Mike Woodward 
606 Kinglet St. 
Suisun, CA 94585 

Kudos to Steve 

Again, Steve Ciarcia has another ex
cellent construction article, ''Build the H
COM Handicapped Communicator," 
(November 1983, page 36). Although I 
have no use for the communicator 
described, the article provided a wealth 
of information on single-chip microcom
puter solutions to seemingly complex 
problems. I look forward to more projects 
like this, especially the well-documented, 
fun-to-read assembly-language listing. 
Keep up the good work. 

Chris Brown 
FEIIAMSF-EUR 
APO New York, NY 09086 

A Clarification 

would like to comment on Mark 
Haas's review of the TI Professional in the 
December 1983 issue. On page 320, while 
comparing the TI and the IBM PC, he 
claims that the TI "also has a PSET STEP 
variation'' which, in the context, implies 
that the IBM PC does not. In fact, IBM 
PC graphics coordinates can be used in 
the STEP format. There is a description 
of this in Chapter 3 of the IBM PC BASIC 
manual, beginning on page 38. 

Daniel Bernstein 
5 Brewster Ln. 
Bellport, NY 11713• 





lntroducin 
the MTX5 2 

A World 
Apart from 
the Ordinary. 

It begins with the sense of touch. 
With the sleek black metal housing. Cool to the touch. Cool to 

the advanced circuitry and components contained within. 
And the solid feel of people-sized keys set up in a field that gives 

you room to work and space in which to think. 
But the difference only begins with what you see and feel.  Where 

it ends . . .  wel l ,  that's really up to you. 
In a very practical sense, the only limits you'll experience with 

the MTX51 2  are those you choose to accept. 

64K To 512K RAM - A Look On The Inside 
Take a close look at the MTX51 2 .  
We could tell you i t  offers the greatest performance and versatil

ity of any micro in its price range, but we think you're smart enough 
to draw your own conclusions. 

The design is elegant in its simplicity. Remarkable for the power 
and complexity it represents. 64K RAM built in, with total expan
sion to 512K. And that doesn't include 16K of video RAM con
trolled by its own processor. 

Speaking of video, keep in mind this is no ordinary monochro
matic, single screen system. The MTX starts off where other micros 
end up. Delivering vivid screen capabilities with 256 x 192 pixels 
that crisply define interference-free high resolution graphics. 1 6  
brill iant colors that can be displayed simultaneously. In a format 
powered by 32 easily movable, user-defined graphics characters. 
Graphics capabil ities you'd find impressive in a system that gives 
you a single screen to work in.  With the MTX, you have eight. 

Yes, eight. . 
Eight definable windows to operate independently or in tandem. 

And still maintain full screen capabilities. Thus, you can manipu
late spread sheets on the MTX and see the impact of changing 
variables in graphics at the same time. Eight separate w indows 
on the world. We call them Virtual Screens . You'll call them 
extraordinary. 

Far from ordinary as well are the bui lt-in system outputs that 
come standard on the MTX. The Centronics parallel printer port. 
The two industry-standard joystick ports. The uncommitted paral
lel 110 port. The Cassette port with 2400 baud. Separate TV and 
Video Monitor Ports. The 4-channel sound hifi output. We've even 
installed a ROM cartridge port for word processing and other dedi
cated programs. 
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Interactive Languages 
And Routines - A Look 
At The Way All Micros 
Will One Day Perform 

Forget the way all other 
micros perform. This is the 
way they should. 

Interactively. 
With the MTX, you can create and manipulate programs using 

four different languages in dynamic interaction, all coordinated 
through the FRONT PANEL DISPLAY. Interweaving elements 
as you would in creating a symphony. 

And take a serious look at the languages housed in the MTX's 
24K ROM . MTX BASIC, a more powerful form of BASIC that 
allows you to use all standard BASIC programs. MTX GRAPH
ICS, with straight forward commands, e l iminates the tedium and 
difficulty of creating complex graphics programs. NODDY, an 1 1-
command "easy learn" language that can transform real world pro
gramming into a child-friendly activity. And MTX ASSEMBLER, 
which enables sophisticated programming in assembly language. 
Something else the advanced programmer will  appreciate is our 
ASSEMBLER/DISASSEMBLER, tied to BASIC, which provides 
unprecedented display and keyboard access to Z80 CPU storage 
locations, memory and program. 

If you're hungry for more, PASCAL and FORTH are also availa
ble as add-on ROM packs. 

On the keyboard side of things, you'll find a number of operator
oriented features that speed up and ease up the operation of the 
MTX. The separate numeric pad with quadri-directional cursor 
control and full editing functions. The eight dual function keys. 



The auto repeat function on all alpha-numeric keys. Add to this 
such programmer-saving features as the use of abbreviated BASIC 
commands, a built-in syntax verifier, automatic cursor-honing to 
errors, auto-line numbering and automatic scrolling, and you begin 
to see the MTX not only opens a lot of doors that other micros 
leave closed, but speeds you through them as well .  

The 160 Megabyte Connection - A Look At 
The System 

To build a good system, quality must be designed in at every level. 
We designed the MTX and its complete line of system periph

erals using proven ,  standard components. Striking a strategic bal
ance between power, versatility and dependabil ity. Our ZSOA 
processor, running at 4MHz, gave us the high performance charac
teristics we were striving for, plus the ability to expand into the 
MTX Hard Disc, MTX Silicon and Floppy Disc CP/M operated 
systems. Systems that could provide up to 160 megabyte storage 
capacity. More power than you'll probably ever need , unless you 
take full advantage of the MTX's impressive system capabilities . 

Systems hookup is as simple as every other MTX procedure. 
By merely plugging in the twin RS232C Serial interfaces and the 
Node software, sold optionally, you're ready to create a disc-driven 
i nteractive communications network (OXFORD RING® ) that can 
link up to 255 units . 

Software? You'll never worry about software availability with 
the MTX. Dozens of MTX-dedicated programs have already been 
created, supplementing the vast landscape of CP/M applications 
software currently available. And advance word of the MTX's 
technical capabil ities has precipitated an MTX software "push" 
on the part of many leading software manufacturers . 

Word Processing For $999 - A Look At A 
Great Deal 

Look first at the capabilities, then at the price . 
This is word processing the way it should be. Quick. Easy. 

ProfessionaL A package that includes the MTX512 ;  the powerful 
New Word;" word processing ROM cartridge; and the Memotech 
DMXSO correspondence quality printer:" An exceptional value! 

And that brings us to the bottom l ine.  

A Look At The Price 
There's a very simple equation that covers the pricing of 

the MTX512 .  
The more engineering you put  in  a system, the less it w i l l  cost 

to produce. As you've already seen, the MTX is a pure product of 
advanced, innovative engineering. 

Which is why we can sell it for $5 95:" * 
And why we can confidently back it up w ith a ful l  one

year warranty. 
Make no mistake. When you turn this page, you'll be return

ing to a world very d ifferent from this one. 
A world in which all microcomputers will  suddenly seem 

very different. 
Suddenly very ordinary. 

For more information about the MTX511 , or to find out the 
location of the MTX dealer nearest you, contact Memotech 
Corporation, 99 Cabot Street, Needham, MA 02194; or phone 
(6 1 7) 449-66 1 4  

MEMOTECH 
CORPORATION 

CP/M i s  a trademark of Digital Research, Inc. 
New Word T "  is a trademark of New Star Software, Inc.  
*DMXSO Lorrcspondence quality printer suggested retai l price $395. **Suggested retail price. 
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Build a Third-Generation 
Phonetic Speech Synthesizer 

The idea for this month's project 
may seem familiar to many of you, 
and with good reason: I've done proj
ects on building speech synthesizers 
five times before. Why? The inte
grated-circuit technology for doing it 
keeps getting better and better, and 
I like nothing more than experiment
ing with new chips. 

The Shadow of the Past 
The most successful of the past 

speech-synthesis projects were the 
Sweet Talker, presented in September 
1981 (see reference 3), and the Micro-

Copyright © 1984 Steven A. Ciarcia. 
All rights reserved. 
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by Steve Ciarcia 
vox, presented in August and Sept
ember 1982 (see reference 4). Many 
of you have built and used these as 
peripheral devices on your personal 
computers. 

The original Sweet Talker was a 
simple, parallel-port-driven pho
neme-based synthesizer. To make it 
talk, you just sent 6-bit phoneme 
codes to it. It's still useful; I've used 
it for broadcasting weather reports, 
among other things (see reference 1) . 
The Microvox was an enhancement 
of the same basic design. Both these 
devices were built around the Votrax 
SC-OlA chip, a member of the second 
generation of commercial speech
synthesis products. (The first genera-

tion consisted of hybrid modules 
containing many discrete com
ponents. )  

Latest Technology 
I suppose I would continue to 

tinker with improving the sound 
quality from this foundation if I had 
not been beaten to the punch by the 
appearance of an enhanced speech
synthesis chip. This month we'll look 
at the latest development in phonetic 
speech synthesis: the SSI263 inte
grated circuit from Silicon Systems 
Inc. 

Speech-synthesis chips of the new 
third generation, such as the SSI263, 
produce much more intelligible 



The latest development in phonetic speech synthesis zs the Silicon 
Systems SSI263 chip 

speech than did older devices, such 
as the SC-OlA. The new chips 
achieve this through more flexible in
tonation, inflection, and filtration. 
With the SSI263, it is possible to vary 
these three effects on the fly as well 
as load new speech phonemes dy
namically. When synthesizing in this 
way from sufficiently detailed data (at 
about 400 bits per second), the 
SSI263 generates the most human
sounding synthesized voice I've 
heard to date.  (Systems that 
reproduce a digitized human voice 
can still sound better, however. ) In its 
minimal operating mode, which re
quires data at about 50 to 70 bits per 
second, the quality of sound is com
parable to that produced by the 
Votrax SC-OlA. 

Sweet Talker II 
Seeing that the SSI263 could be 

easily interfaced to many different 
microprocessor-based systems, I 
decided to use an Apple II Plus as its 
host because the Apple's allocation of 
a separate address space for each ex
pansion slot would eliminate address 
decoding on the speech card. The 
board, which contains only two 
chips, can be adapted for use with 
many other computers if you don't 
mind a little extra wiring. Out of sen
timent for my earlier project, I decid-' 
ed to call the new package the "Sweet 
Talker II ." It's shown in photo 1 .  

Programming the Sweet Talker I I  
can be simple, i f  you'll settle for a 
monotonic, uninflected voice, or 
complicated, if you need the highest 
quality speech. Unlike its prede
cessor, the SC-OlA, which used only 
a 6-bit phoneme input, the SSI263 
contains five registers (totalling 40 
bits) that influence the emitted 
sound. With the constant updating of 
all the registers (at a higher data rate 
and controlled by a more complex 
program), the SSI263 can even sing 
with vibrato. 

Because the SSI263 is just out on 
the market, very little has been pub
lished on it . After a review of the 

basic techniques of computer speech, 
we'll go through some specific infor
mation about the device. Following 
that, we'll look at the simplicity of in
terfacing the SSI263 to a personal 
computer and discuss the software 
needed to support it. 

Review of Computer Speech 
There are three major techniques 

presently employed to allow com
puters to speak: formant synthesis, 
linear-predictive coding (LPC), and 
waveform digitization. The most 
noticeable difference between these 
three methods is the amount of data 
required to construct a word. 

In formant synthesis, an electronic 
model of the human vocal tract is 
constructed. Driven with signals 
from frequency and noise generators, 
the model mimics the natural reso
nanc

'
es of the vocal tract. The output 

spectrum contains bands of resonant 
frequencies called formants. 

The most common variant of the 
formant technique is called phoneme 
synthesis, in which the spectral 
parameters are derived from basic 
word sounds-the phonemes. In 
such a circuit, each phoneme is as
signed a digital code; the synthesizer 
circuit utters phoneme sounds corre
sponding to the codes it receives. 
Therefore, speech is produced simply 
by stringing the phoneme codes 
together. 

The original electronic voices of this 
type were intelligible but had a slight
ly mechanical quality. The latest 
phoneme synthesizers, on the other 
hand, combine control of pitch, rate, 
amplitude, and filtration to achieve 
quite lifelike speech. Continuous 
speech using phoneme synthesis can 
generally be obtained with data at a 
rate of less 

'
than 100 bps (bits per sec

ond), using no extra control attri
butes. Even with all the embellish
ments, it never requires a data rate of 
more than 400 bps.  

Linear-predictive coding (LPC) is 
similar to formant synthesis in that 
both techniques are based on the fre-

quencies found in speech and use 
similar hardware to model the vocal 
tract. Instead of encoding phonemes, 
however, LPC uses stored filter coef
ficients, amplifier-gain settings, and 
excitation frequencies; the name of 
the method is derived from the pro
grammed activities of the multistage 
lattice filters that produce the desired 
formants. Continuous speech can 
generally be achieved with data rates 
of 1200 to 2400 bps. LPC has been 
used in products from Texas Instru
ments (the Speak & Spell and the 
now-discontinued TI 99/4 Text-to
Speech Translator) and General In
strument (the VSM2032 Voice Syn
thesis Module) .  

The third technique of computer
ized speech is waveform digitization, 
which reproduces a voice waveform 
from its stored amplitude character
istics. The simplest form is uncom
pressed digital data recording by 
pulse-code modulation (PCM) . A 
more complex method involving data 
compression is called adaptive dif
ferential pulse-code modulation 
(ADPCM) . 

In digital recording by PCM, the 
analog waveform from a real human 
voice is sampled at a frequency twice 
that of the highest frequency to be 
preserved from the voice; the 
samples are sent through an analog
to-digital (A/D) converter and stored. 
The digital signal is played back 
through a digital-to-analog (D/A) 
converter and a low-pass filter. Since 
it's essentially a recorded voice, the 
reproduced speech retains the origi
nal · inflections and accents. Unfor
tunately, waveform digitization re
quires very high data rates, so the 
vocabulary is usually limited by the 
amount of data that can be stored. 

For more detail on speech digitiza
tion, you can refer to some of my 
previous articles in BYTE. In June 
1978 I published a simple project for 
digitizing and reproducing speech 
from uncompressed data; you might 
call it "brute-force digitization'' (see 
reference 5) . The second project, 
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Figure 1: Pinouts of the Silicon Systems SSI263 speech-synthesizer integrated circuit. 

Support for the SSI263 

As with many Circuit Cellar projects, 
the Sweet Talker II is available with the 
text-to-speech software from a source listed 
at the end of the article. In true Circuit 
Cellar tradition, however, many of you will 
hard-wire the unit as I've detailed. Unfor
tunately, since the program is owned by 
Silicon Systems Inc., royalties are involv�d 
and it cannot be published. In an effort to 
reward rather than diminish your handi
work, I will pay the royalty and provide 
the Apple II software to anyone sending 
me a photograph of his or her custom
assembled Sweet Talker II. This offer ex
tends to noncommercial applications and 
individual experimenters until June 1, 
1984. 

In the long term, the SSI263 will be sup
ported by Sweet Micro Systems, the com
pany that makes the Mockingboard music
synthesis system for the Apple II. Sweet 
Micro Systems ' latest version of the Mock
ingboard can use two optional SSI263s to 
provide synthesized voices that can sing 
along in stereo with the synthesized two
channel music; the chips are plugged right 
into sockets on the circuit board. Photo 3 
on page 40 shows the new Mockingboard, 
containing one SSI263, plugged into an 
Apple II Plus. 

I've made sure that the Sweet Talker II 
will be software-compatible with the voice 
software intended for the Mockingboard, 
and it should be compatible with other 
SSI263-based products for the Apple II as 
well. 
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published in June 1981, was for re
producing digitized speech from 
compressed data (reference 2), and 
the third article, appearing in June 
1983, was a project that used ADPCM 
(see reference 6.) 

SSI263 Integrated Circuit 
The Silicon Systems SSI263 is a 

self-contained phoneme-based 
speech synthesizer. I t  consists of  a 
single 24-pin CMOS (complementary 
metal-oxide semiconductor) inte
grated circuit that runs from a 5-V 
(volt) power source. It provides an 
analog output for music, sound ef
fects, and continuous speech of 
unlimited vocabulary at low data 
rates. The SSI263 is easy to interface 
with any microprocessor; its prin
cipal characteristics are listed in table 
1. Figure 1 contains a pinout diagram; 
a description of each pin's function is 
shown in table 2. The SSI263 can use 
a 3. 59-MHz color-burst crystal 
divided by 2 or 4 as a timebase, or it 
can run off an external 1- or 2-MHz 
clock signal. 

The SSI263 contains five 8-bit inter
nal registers, which allow 256 
phoneme-equivalents; 4096 pitch 
variations; and control of amplitude, 
rate of articulation, and vocal-tract 
filter frequency response (useful for 
sound effects) . The individual reg
isters are described in the text box on 
page 38. 

1 .  appropriate control inputs (R/W, CSO, 
and CS1) for address mapping with 
several buses 

2. provision for resetting at power-down 
3. five 8-bit internal registers 
4. 256 phoneme equivalents (64 different 

phonemes each with lour different dura· 
tion settings) 

5. four modes of handshaking 
6. 4096 pitch variations (32 absolute levels 

with eight different speeds of inflection) 
7. 16 speed settings 
8. 16  amplitude levels 
9. eight rates of articulation 

1 0. 255 settings of the vocal-tract filter fre· 
quency response 

Table 1: Operational characteristics of the 
SSI263. 

A Simple Circuit 
Connecting the SSI263 to any 

microcomputer system is not hard, 
but with the Apple II family of com
puters (II, II Plus, and lie) the con
nection is simplicity itself (due largely 
to the address decoding provided on 
the Apple's motherboard) . As you 
can see in figure 2 on page 32, the en
tire Sweet Talker II circuitry consists 
of only two integrated circuits and a 
few passive components. 

In figure 2, IC1 is the SSI263, which 
can be directly connected to the 
Apple's data and address buses, 
operating on interrupts generated on 
the IRQ (normal interrupt request) 
line. The chip is selected when the A6 
address line and the R/W and I/O
select status lines are active. Address 
lines AO; A1, and A2 select the prop
er register for data to be entered 
through the eight data-bus lines DO 
through D7. The three low-order ad
dress lines are individually asserted 
to trigger one of three mutually ex
clusive register-select inputs on the 
voice-synthesis chip : RSO, RS1, or 
RS2. 

When plugged into expansion slot 
· 4 of any Apple II-series computer, the 
registers are addressed at hexadeci
mal C400 through C404 (decimal ad
dresses 50240 through 50244) . 

The remaining components on the 
speech-synthesizer board constitute 
the amplifier and filter sections. 



Capacitors C4 and CS and resistors 
R2 and R3 form a simple low-pass 
filter. The audio signal is then 
amplified by an LM386 1-watt opera
tional amplifier (IC2) to directly drive 
an 8-ohm speaker. Potentiometer R4 
controls the volume on the external 
speaker (connected to the header 
provided) . In addition to the + 5-V 
supply needed by the SSI263, the 
board requires a + 12-V supply to 
power the op amp. 

Speaking in Phonemes 
All the words in the English lan

guage can be written using only 26 
alphabetic characters, but the lan
guage contains far more than 26 
sounds-most letters of the alphabet 
(or combinations) can represent more 
than one sound. As a practical mat
ter, English can be considered to con
tain 50 or so distinct sounds, called 
phonemes . These are listed in table 3 
on page 33. 

It's not as hard to use the phoneme 
list as it first appears. For example, 
the phonemes in the word "disk" are 
written as follows : 

D I S K  

Simple enough . From the table, the 
corresponding digital codes (in hexa
decimal) are 

25 07 30 29 

These are the values fed into the 
speech synthesizer. 

Few words are quite that . easy, 
though. For instance, the five distinct 
phonemes in "helld' are 

HF EH L 0 W 

These are translated into the hexadec
imal codes 

2C OA 20 11 23 

It isn't necessary for you to become 
a linguist to use a phonetic speech 
synthesizer because many lists of 
words and their phoneme equiva
lents are available (see reference 3) . 

Programming for Phoneme 
Synthesis 

The speech"synthesizer board 
speaks a word when it receives, in se-

Pin Function 
1 AO (Audio)-analog output, DC-biased at V00 /2. Requires an external audio amplifier 

to drive speaker. 

2 AG (Analog Ground)-must be connected to a good ground potential to eliminate noise 
in the output signal. 

3 TP1 (Test Point 1 )  

4 A/R (Acknowledge/Request-Not)-digital open-collector output When forced low it 
requests new data. It can respond on a fram�or phoneme boundary condition or be 
deactivated (see ORO, DR1-page 38-and PD/RST). This signal can also be read on 
07 in an inverted state. 

· 

5 TP2 (Test Point 2)-normally not used. 

6 RS2 (Register Select 2)-used in conjunction with RS1 and RSO, these three register 
select l ines are used to select and write to one of five internal registers. 

7 RS1 (Register Select 1) 

8 RSO (Register Select 0) 

9 DO-first of data l ines, listed in order of increasing significance 

1 0  01 

1 1  02 

12  V55 (ground) 

13  03 

1 4  04 

15  05 

16  06 

1 7  07-most significant bit of 8-bit data bus. 0 7  is bidirectional. When read, high is a n  ac
tive request for new data and low is an acknowledgment that data has been received (NR). 

18  PD/RST (Power Down-Not/Reset)-this input is active in  the  low state. When active, 
it powers down the SSI263 and silences the audio output and retains its DC bias without 

. disturbing the internal registers. It also puts the SSI263 in a disabled-A/A mode. 

1 9  CSO (Chip Select G)-control input that selects the SSI263 on a microprocessor control/ 
mapping bus, active high. 

20 CSI (Chip Select 1-Not)-active-low state. 

21 R/W (Read/Write-Not)-control input, write is an active-low state (writes into DO 
through 07), read is an active-high state (reads 07 only). 

22 XCLK (External Clock lnput)-input for externally supplied clock. Normal frequency in
put is in  two ranges: 2.0 M Hz/1 .79 MHz or 1 .0 MHz/895 kHz dependent upon level of 
DIV2 input 

23 DIV2 (External Clock Divide-by-2 1 nput)-when this input is high, XCLK = 2 or 1 . 79 M Hz. 
When this input is low, XCLK = 1 or 0.895 M Hz. 

24 V00 (Positive Voltage Supply)-V00 operating range is + 4.5 V DC to 6.6 V DC. 

Table 2: Pin functions of the 551263. 

quence, the codes for the constituent 
phonemes. The programming for 
this can be simple: POKE statements 
in BASIC suffice. If the synthesizer 
were plugged into slot 4 of an Apple 
II, the program of listing 1 would 
cause it to say "hello" in a monotonic 
voice. Observe that the program 
loads the stop phoneme (hexadeci
mal 0) after the end of the word; this 
makes the synthesizer stop sounding 
the last phoneme. 

You'll also note that the first six ex
ecutable statements in listing 1 load 

constant values into the registers in 
the speech-synthesis chip; the five at
tribute registers in the SSI263 must 
be properly initialized; once they 
have been, a program using this 
method can cause the chip to emit 
the sounds of essentially any word or 
series of words. But an interpreted 
BASIC program is not fast enough to 
operate in an interrupt mode or dy
namically change the attribute 
registers with each phoneme. 

So a program in BASIC can only 
scratch the surface of the SSI263's 
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Figure 2: Schematic diagram of the Sweet Talker II circuitry. 

Listing 1: This BASIC program causes the Sweet Talker II to pronounce the word "hello" 
m; sending it the minimal set of phoneme codes. 

1 0  REM SET UP SSI263 FOR TRANS I T I ONED I NFLECTION 

20 POKE 50243 1 255 : REM CONTROL BIT EQUALS 1 

30 POKE 50240 1 1 92 : REM SET PHONEME DURATION 

40 POKE 50243 1 1 1 6 : REM CONTROL BIT EQUALS 0 AND SET AMPLI TUDE 

50 POKE 50244 1 23 1  : REM SET FILTER FREQUENCY TO NORMAL 

60 POKE 50242 1 1 68 : REM SET SPEECH RATE TO NORMAL 

70 POKE 50241 1 1 27 : REM SET INFLECT ION LEVEL 

1 00 HOME 

1 1 0 PRINT "HELLO" 

1 20 DATA 44 1 1 0 1 32 1 1 7 1 35 1 0  : REM PHONEMES FOR WORD HELLO 

1 30 FOR X= 1 TO 6 

1 40 READ A 

1 50 POKE 50240 1 A  : REM LOAD PHONEME INTO INPUT REGISTER 

1 60 FOR T=0 TO 50 : NEXT T : REM DELAY TIL NEXT PHONEME TIME 

1 70 NEXT X 

1 80 END 

capabilities. To really appreciate what 
it can do, you have to exercise the 
chip with an assembly-language pro
gram that adds inflection and intona
tion . The program in listing 2 on 
pages 34 and 35 also causes the 
system to say "hello" but with 
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superior results. For speech applica
tions requiring the most reliable in
telligibility, an assembly-language 
word-list-to-phoneme output pro
gram is required. 

But many applications require an 
essentially unlimited vocabulary, for 

zzo,.F 

+ E--<:1 

R S  
1 0  }" SPEAKER 

instance, if you wanted your com
puter to read aloud the stories on the 
Associated Press newswire. (By the 
way, that's an acid test for intelligibil
ity of synthesized speech. )  In such 
cases, you'll need a program that can 
perform its own translation from nor
mal spelling to phoneme codes 
using a text-to-speech algorithm. 

Text-to-Speech Algorithm 
A text-to-speech algorithm is a pro

gram that takes words spelled out in 
letters encoded in ASCII (American 
National Standard Code for Informa
tion Interchange) and analyzes them. 
It determines which characters are 
silent and which should produce 
sounds, and what kind of sounds, by 
following a set of general pronuncia
tion rules. Most research in such syn
thesis by rule has been on English, 
but text-to-speech algorithms have 
been written for other languages as 
well. 

The amount of program code 



(3a) 

Table 3 :  Elementary speech sounds, or 
phonemes, that occur in English and a few 
other languages. Consonants are shown in 3a; 
vowels are listed in 3b. The four code columns 
for each phoneme represent spoken sounds of 
different length. You can choose the length 
that provides the best intelligibility or most 
pleasing sound. From left to right, the lengths 
decrease by about 25 percent in each column 
from the previous one. The code in column 1 
can usually be used as the default value. 

needed to implement a text-to-speech 
algorithm varies, with longer pro
grams usually performing better. 
Typical microprocessor routines are 
in the 4K- to 8K-byte range, but some 
of the more sophisticated programs 
take up to 80K bytes. The main dif
ference between the most common 
algorithms is the number of pronun
ciation exceptions and the length of 
word tables. An 80K-byte routine, for 
example, is often 90 percent look-up 
tables of words that are pronounced 
in unpredictable ways. 

The Sweet Talker II speech synthe
sizer outlined in this article can be 
made to speak by direct input of in
dividually selected phonemes, as 
demonstrated above, or through use 
of a text-to-speech algorithm. While 
two of my previous Circuit Cellar 
speech-synthesis projects, the Sweet 
Talker I and the Microvox, had some 
form of text-to-speech capability, they 
were built around the Votrax SC-OlA; 
the software is not compatible with 
the SSI263 in the Sweet Talker II .  

At first, I thought I would have to 

Phoneme 

B 
D 
F 
HV 
HVC 
H F  
H FC 
H N  
J 
K 
KV 
L 
L1 
LB 
LF 
M 
N 
NG 
p 
R 
R1 
R2 
s 
SCH 
T 
THV 
TH 
v 
w 
y 
y 
z 

(space) 

(3b) 

Phoneme 

A 
A1 
AE 
AE1 
AH 
AH1 
AW 
E 
E1 
EH 
EH1 
ER 
I 
0 
00 
ou 
u 
U1  
U H  
U H 1  
UH2 
UH3 

Foreign Sounds 
AY 
A 

E2 
I E  
I U  
I U 1  
OH 
u 
UH 

Code 
1 2 

24 64 
25 65 
34 74 
2A 6A 
28 68 
2C 6C 
20 60 
2E 6E 
31 71 
29 69 
26 66 
20 60 
21 61 
3F 7F 
22 62 
37 77 
38 78 
39 79 
27 67 
1 D  50 
1 E  5E 
1F 5F 
30 70 
32 72 
28 68 
35 75 
36 76 
33 73 
23 63 
03 43 
04 44 
2F 64 
00 40 

Codes 
1 2 

08 48 
09 49 
oc 4C 
OD 40 
OE 4E 
OF 4F 
10 50 
01 41 
02 42 
OA 4A 
OB 48 
1C 5C 
07 47 
1 1  51 
13 53 
1 2  52 
1 6  56 
1 7  57 
18 58 
19 59 
1A 5A 
1 8  5 8  

05 45 
3A 7A 

3E 7E 
06 46 
1 4  54 
1 5  55 
38 78 
3C 7C 
3D 70 

3 4 
A4 E4 
A5 E5 
84 F4 
AA EA 
AB EB 
AC EC 
AD ED 
AE EE 
81 F1 
A9 E9 
A6 E6 
AO EO 
A1 E1 
BF FF 
A2 E2 
87 F7 
BB FB 
89 F9 · 
A7 E7 
90 DO 
9E DE 
9F OF 
BO FO 
82 F2 
AS EB 
85 F5 
86 F6 
83 F3 
A3 E3 
83 C3 
84 C4 
A4 E4 
80 co 

3 4 
88 CB 
89 C9 
BC cc 
80 CD 
BE CE 
SF CF 
90 DO 
81 C1 
82 C2 
SA CA 
BB CB 
9C DC 
87 C7 
91 01 
93 03 
92 02 
96 06 
97 07 
98 DB 
99 09 
9A DA 
98 DB 

95 C5 
BA FA 

BE FE 
86 C6 
94 04 
95 05 
BB FB 
BC FC 
BD FD 

Examples 

bat, tab 
dub, bud 
fat, ruff, photo, laugh 
eh 
(post-B aspiration as in  'tab') 
hat, home 
(post-P aspiration as in  "pad') 
ba-ba black sheep (voiceless glottal stop) 
job, rage 
kit, t ick 
big, gag 
lab, ball 
plan, club, slam 
i l  (French) 
bottle 
mad, dam 
not, ton 
ring,  rang, dr ink, drank 
pat, tap 
rat 
(French) 
(German) 
sat, lass 
shop, push 
tap, pat, baked 
bathe, the 
bath, theory 
vow, pave 
why, quake 
(French) 
you 
zap, maze 
(pause) 

Examples 

day 
care 
dad, plaid 
ask 
top, father 
about 
saw, caught 
beet, be 
advent 
leg, said 
silent 
third, urn, heard 
sit, bid 
boat 
put, pul l ,  look 
orb 
boot, you 
poor 
cup 
nation, circus 
nation, circus 
nation, circus 

francais 
etre 

schon 
il 
peut 
Goethe 
menu, tu 
Fuhlen 
menu, tu 

Comments 

French 
French, or umlauted a (ii) in German 
German 
French 
French 
German 
French 
German 
French 
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Listing 2: An assembly-language program for the 6502 microprocessor that causes the synthesizer to say "hello" with better inflection and 
intonation by sending more data than the BASIC program. 

1 * SS I -263 COMPOS I TE DATA DR I VER 

2 '* 
...,. * ·-' 
4 ORG $8000 

. o= ..J * 
6 * 
7 OUTPTR EQU $FB ; PO I N TER TO S T A R T  OF D A T A  

8 ENDPTR EQU $FD ; PO I NT E R  TO END OF DATA 

9 BUSY EQU $FF ; BUSY FLAG 

1 0  I RQL EQU $03FE ; I RQ VECTOR � LOW B Y T E  

1 1  I RGlH EQU $ 03FF ; I RQ VECTOR � H I GH B Y T E  

1 2  BASE EQU $C440 ; REG I STER 0 OF SS I -263 

1 3  DURPHON EQU BASE 
1 4  I NFLECT EQU BASE+$0 1 ; REG I STER 1 OF SS I - 2 6 3  

t =  RATE I NF EQU BASE+$02 ; REG I STER '") OF SS I -263 �· .L. 
1 6  CTTRAMP EQU BASE+$03 ; REG I STER 3 OF SS I - 2 6 3  
1 7  F I LFREQ EQU BASE+$04 ; REG I STER 4 OF SS I - 2 6 3  
1 8  * 
1 9  * 
20 * SET-UP ROUT I NE * 
2 1  * 
..., ..., * .t:. L.  

8000 : 7 8  2 3  55 ! ; D I SABLE I NTERRUPT S  
800 1 : A 9  2E 2 4  LDA #< I NTERR ; I NT SERV I CE ROUT I NE �  LOW ADDRESS 
8003 : BD FE 03 '""' "" ..::., ,_, STA I RQL 
8006 : A 9  8 0  2 6  LDA # > I NTERR ; I NT SER'v i CE ROUT I NE �  H I GH ADDRESS 
8008 : BD FF 03 27 STA I RQH 

28 * 
BOOB : A 9  80 2 9  LDA # > TABLE i DATA TABLE � H I GH A D D R E S S  
BOOD : 8 5  F C  3 0  STA OUTPTR+ 1 
BOOF : 8 5  F E  3 1  STA ENDPTR+ l 
80 1 1 :  A 9  6 9  ...,. ..., ·-" 4 LDA # < TABLE ; DA T A  TABLE � LOW ADDRESS 
80 1 3 :  8 5  F B  33 STA OUTPTR 
80 1 5 :  A 9  9 B  34 LDA # < TABLE+$32 
80 1 7 :  8 5  FD ...,. "" ._ .. ,_J STA ENDPTR 

36 * 
37 * 

80 1 9 :  A9 FF 38 LDA #$FF ; SE T  B U S Y  F L A G  
80 1 B :  85 FF 39 STA BUSY 
BO l D :  A 9  80 4 0  L D A  # $ 8 0  ; SE T  S S I -263 TO 
80 1 F :  BD 4 3  C4 4 1  STA CT TRAMP ; TRANS I T I ONED I NFLECT I ON MODE 
8022 : A 9  co 42 LDA #$CO 
8024 : B D  4 0  C4 43 STA DIJRPHON 
8027 : A 9  70 44 LDA #$70 
8029 : BD 4 3  C4 4 5  STA CTTRAMP 
802C : 58 46 CL I ; CL E AR I NTERRUPT MAS I< 
802D : 60 4 7  RTS ; RE TURN TO CALLER 

4 8  * 
4 9  * 
50 * I NTERRUPT SEF<:V I CE ROUT I NE * 
5 1  * <=''., * ,_I.L_ 

802E : SA "" ...,. ..J ·..:· I N TERR T X A  ; SAVE X REG I STER 
802F : 4 8  54 PHA 
8030 : 9 8  o= o=  ,_J ,_I TYA ; SAVE y REG I STER 
803 1 : 48 56 PHA 
8032 : AO 0 0  57 LDY #$00 ; I N I T  y REG I STER 
8034 : A2 04 5 8  L D X  # $ 0 4  : ! N I T  X REG I STER 
8036 : A 5  F B  5 9  LDA OUTPTR ; CHECK FOR END OF DATA 
8038 : C5 F D  6 0  CMP ENDPTR 
803A : DO l B  6 1  BNE CONT ; N O �  so CONT I NU E  
803C : A 5  F C  6 2  LOA OUTPTR+ l Listing 2 continued on page 35 
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Listing 2 continued: 

S03E : C5 FE 
S040 : D O  1 5  
S04 2 : A 9  00 
8044 : S D  4 0  C 4  
S 0 4 7 : A9 7 0  
S 04 9 : BD 4 3  C 4  
S 04 C : A9 0 0  
S04E : S5 F F  
S050 : 6 S  
S 0 5 l. : A S  
S 0 5 2 : 68 
8 0 5 3 : AA 
8054 : A 5  45 
8056 : 40 

805 7 : 8 1  FB 
S 0 5 9 : 9 D  4 0  C4 
805C : E6 FB 
S05E : DO 02 
8060 : E6 FC 

S062 : CA 
806�: : EO FF 
806 5 :  D O  FO 
8067 : FO E 7  

S069 : E7 38 A S  

6 3  
6 4  
6 5  
6 6  
6 7  
6 S  
6 9  
7 0  
7 1  
7 2  
7 3  
7 4  
7 5  
7 6  

RET 

77 * 
7 B  * 
7 9  
8 0  
S l  
S 2  
B 3  

CCJNT 

8 4  * 
8 5  
8 6  
B 7  
8 8  

CONT 1 

!39 * 
9 0  * 
9 1  * 
9 2  * 

S06C : ?A AC 9 3  T A B L E  
S06E : E 8  4D A S  
807 1 : 7 8  CA 9 4  
80T3 : E S  5 0  A 8  
S076 : 74 CA 9 5  
S07S : E 7  6C A S  
SO?B : 64 EO 9 6  
SO ? D : E 7  7 8  A S  
80SO : 5 3  AO 9 7  
SOS2 : E7 7A A 8  
S085 : 5 A  1 1  9 8  
SOS7 : E 7  7 9  A 8  
SOSA : 6 1  6 3  9 9  
SOBC : E7 7 0  A 8  
S08F : 6 0  00 1 00 
80 9 1 : E7 70 A 8  
8094 : 58 0 0  1 0 1  
8 09 6 :  E7 7 0  AB 
S0 9 9 : 50 00 1 02 

1 <):3 * 
1 04 * 

find a new text-to-speech program. 
Fortunately, Silicon Systems had 
foreseen the demand for a text-to
speech routine for the SSI263 and ar
ranged for the necessary software to 
be available under license. 

Customizing Software 
The Sweet Talker II's text-to-speech 

routine was produced by Sweet 

; NO ,  SO CON T I NUE 

CMF' 
BNE 
I_DA 
STA 
LDA 
STA 
L.DA 

ENDF'TR+ 1 
CONT 
# $ 0 0  
DURF'HON 
# $ 70 
CTTRAMF' 
# $ 0 0  

; END � S O  T U R N  OFF B S I -2 6 3  

S T A  BUSY 
F'L A  
T A Y  
F'L A  
T A X  
LDA $45 
R T I  

; RESTORE B U S Y  FLAG 

; RE S T O R E  Y REG I STER 

; RESTORE X REG I STER 

; RE S T O R E  ACCUMULATOR 
; RETWRN F R O M  I NTERRUF' T  

( OU TF' TR > , Y  ; GET D A T A  L D A  
STA 
I NC 
BNE 
I NC 

BASE � X ; AND F'A S S  I T  TO S S I -263 
OUTF'TR ; I NC R E M E N T  F'O I N TER 
COI\I T 1  
OU TF'TR + 1  

D E X  
C F' X  :lf$FF 
BNE CONT 
BED RET 

; NE X T  R E G I S TER 
; LA S T  R E G I STER? 
; NO �  S O  CONT I NUE 
; E X I T  I NT ERRUF' T  

H E X  E73BAS7 AAC 

H E X  E84DA87BCA 

HEX EB5DA874CA 

HEX E76CA864EO 

H E X  E 7 7BAB53AO 

HEX E77AA85A 1 1  

H E X  E779A86 1 6 3 

. H E X  E770A86000 

HEX E770AS5800 

HEX E770A85000 

Micro Systems of Cranston, Rhode 
Island. It was derived from an algo
rithm originally developed at the 
Naval Research Laboratory and uses 
a similar rule-definition format . But 
it's much more versatile, and it nice
ly uses the talents of the SSI263. (At 
this writing, the software has been 
implemented only for the Apple II 
computer family. ) 

One problem of text-to-speech 
translation is of personal interest to 
me. There isn't an algorithm written 
that can digest and properly pro
nounce "Ciarcia'' (it should sound 
like "see-ARE-see-uh'') unless there is 
a specific rule for that character string 
that outputs a predetermined set of 
phonemes when the string is de
tected. 
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LETTERS TO BE MATCHED� ;F RIGHT CONTEXT TERMINATOR 
I N  THE INPUT STRING . 

LEFT CONTEXT DELIMITER 

� � 
PHONEME CODES IN HEX 

! (A) ! • 0804 

"" ooNTm __j I ""-----"'"T ooNmT 

RIGHT CONTEXT DEL I M I T ER 

Figure 3: Format of the rules in the text-to-speech algorithm. 

Symbol Function 
! represents any nonalphabetic 

character in the input string 
# represents one or more vowels 

represents zero or more 
consonants 

+ represents a front vowel (E, I, Y) 
$ represents one consonant 

represents a voiced consonant 
(8, D, G, J, L, M, N, R, V, W, Z) 

Table 4: Context symbols used in the rules 
of the text-to-speech algorithm. 

Most text-to-speech routines don't 
let you modify the rule tables or ex
pand the number of exceptions. The 
Sweet Micro Systems program em
ploys a rule-based method that en
compasses whole-word, morpheme, 
and letter rules in character-specific 
subtables. Furthermore, this new 
program also comes with a utility · 
routine for changing, editing, or re
defining those rules. The utility can 
even adjust the size of the main rou
tine depending on whether rules or 
characters in the rules have been in
serted or deleted. This flexibility in 
design allows you to totally redefine 
the rule table for foreign languages 
and dialects, to prepare for certain 
proper names, or simply to improve 
pronunciation of a specific frequent 
word. 

The original Naval Research Lab
oratory algorithm did not include any 
facility for varying intonation and 
stress, but the software for the SSI263 
uses a simple yet effective system of 
stress markers to allow intonation 
and stress to be specified .  (In addi
tion, a more extensive utility program 
is available that provides total control 
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over parametric changes on an indi
vidual phoneme basis. This utility 
routine allows you to create high
quality words or phrases that can be 
easily used in any application, with
out the need for the text-to-speech 
algorithm and rule table to be resi
dent in memory at the time of 
execution.)  

How the Algorithm Works 
Before I describe the rule-based 

text-to-speech algorithm, an explana
tion of the rule format is in order. 
Figure 3 shows that each rule consists 
of several different components. The 
letter or letters contained within the 
parenthetic delimiters are the charac
ters to be matched in the input string. 
The symbols to the left of the de
limiters define the left context (what 
comes before the characters to be 
matched), and the the symbols to the 
right define the right context. The 
context symbols' meanings are listed 
in table 4. The equals symbol (" = ") 
denotes the end of the rule defini
tion, and the numbers to the right are 
the phoneme codes in hexadecimal. 
Most rules have a left or right context 
for the matched characters, but some 
situations do not require either. 

The routine begins by converting 
the entire input string to uppercase 
characters to maintain uniformity in 
conversion. During this period, all 
characters in the input string are 
categorized and marked according to 
the symbol groupings described in 
table 4, and corresponding rule sym
bols are stored for later use. Also, 
stress markers are found and marked 
for use in the determination of in
tonation and stress characteristics. 

The first input character is then 
compared to the first applicable rule 

in the subtable for that character. 
Since all rules in a single subtable 
begin with the same character, the 
algorithm attempts to match the left 
context first, then if the match suc
ceeds, it attempts to match the sec
ond and following characters, if any, 
remaining in the parenthetic string. 
If that match succeeds, the algorithm 
attempts to match the right context. 
Should any match attempt fail, the al
gorithm proceeds to the next rule in 
the subtable and attempts to match 
that rule. 

The last rule in every rule subtable 
for a given letter contains a paren
thetic string of just that letter with no 
left or right context, thus guarantee
ing a match for any letter in the in
put string. Once a match has been 
achieved, the algorithm then places 
the phoneme codes designated in the 
rule (to the right of the equals sign) 
into a phoneme buffer. 

The rule table also allows the 
definition of punctuation marks and 
numbers. This allows a description of 
those characters to be pronounced. 
Some rules, for silent letters, are 
defined with no phoneme codes. The 
algorithm simply places nothing in 
the phoneme buffer and proceeds to 
the next character in the input string. 

When the routine attempts a match 
on either the left or right context, it 
may encounter special symbols in the 
rule, those shown in table 4. These 
symbols cause the algorithm to com
pare each context symbol in the rule 
to the categorical symbols assigned 
earlier to the characters in the input 
string. Again, should the algorithm 
encounter a failure in a match at
tempt, it will proceed to the next rule. 

When the phoneme conversion is 
complete, the routine collects values 
for intonation and stress character
istics in other buffers. The parameters 
involved are those for pitch inflec
tion, output amplitude, speech rate, 
filter frequency, rate of inflection tran
sition (slope), and rate of articulation 
transition (slope) . These last two 
parameters are not stored in separate 
buffers but as one nybble of param
eters in the speech-rate and ampli
tude parameter buffers, respectively. 
A detailed explanation of these 
parameters appears in table 5. 



Interpreting the Rules 
Let's look at a few sample cases of 

the phoneme rules. For instance : 

! (A)! = 0804 

This rule states that a letter A pre
ceded and followed by a nonalpha
betic character (the "!" context) is to 
be pronounced by the phonemes A 
and Yl. 

The exclamation points indicate 
that on both sides of the A are one 
or more nonalphabetic characters, 
which can be a space, punctuation 
mark, number, or any symbol other 
than an alphabetic letter. For exam
ple, the A in the string "lA " would 
be pronounced according to the 
above rule since it meets the condi
tions indicated. The strings " A ", 
''A%': and "$A?" would all match the 
above pattern. 

When putting another rule into a 
subtable, you must carefully consider 
the exact position of that rule because 
the algorithm takes . the rules in se
quence. If the conditional parameters 
of two rules were similar, it would be 
possible for sequential preference to 
cause the wrong rule to be selected 
for a given input string. 

For example, it is possible that 
"YOUR'' would be pronounced like 
"you-are" if the rule for "YOU" 
preceded a specific rule for "YOUR", 
because the rule for "YOU" would be 
accepted before the rule for "YOUR" 
was even considered, so the rule for 
"YOUR" would never be evaluated. 
(After accepting "YOU", the algo
rithm would next search the "R" sub
table for a rule to satisfy "R" in the 
last position.)  

To avoid such errors, clearly the 
rule for "YOUR" must precede the 
rule for "YOU"; "YOU" would not be 
mispronounced by the first rule since 
the trailing "R" would cause a no
match situation. The algorithm 
would continue to search the sub
table until it reached the rule for 
"YOU". 

The example given above for the 
letter A is tightly defined, and the 
pronunciation appears to be an ex
ception to a rule that is more general
ly applicable, which comes next in 
the table : 

Duration/Phoneme 
This parameter contains the actual phoneme code. The upper 2 bits of this value designate 

the durat1on of the phoneme. The real-time duration varies depending on the value of the speech
rate parameter. 

Inflection 

. 01 the several modes of inflection that could be used, only the transitioned inflection mode 
IS used by the text-to-speech algorithm. In this mode, there are 32 target values tor the pitch 
of the spoken output The output signal moves smoothly from one target value to the next 

Speech-Rate Inflection Slope 
This controls the rate at which speech is produced. The lower 3 bits control the rate of inflec

tion transition. 

Control Articulation Amplitude 
The upper bit controls the mode of operation of the chip. The next 3 bits control the rate of 

articulation transition. The lower 4 bits control amplitude. 

Filter Frequency 
Controls the vocal-tract filters. D ifferent values will instantaneously shift the frequency of all for
mant filters. 

Table 5:  A detailed explanation of the parameter bljtes used by the text-to-speech rou tine 
for pitch inflection, output amplitude, speech rate, filter frequency, rate of inflection tran
sition, and rate of articulation transition. 

l!(A)! = 0804 
2(A)! = lA 

The second rule states that ''/'\.' in 
the input string followed by a non
alphabetic character is to be pro
nounced as the phoneme UH (hexa
decimal lA represents UH) . The sec
ond rule does not specify anything in 
particular to the left of "A'. Therefore, 
as long as ''/'\.' is merely followed by 
a nonalphabetic character, this pro
nunciation will be used. Note that if 
the rules were reversed, the rule !(A)! 
would never be reached because the 
(A)! rule would match its patterns. 

Although rule 1 above is rather nar
row in scope, the class of nonalpha
betic characters comprises a number 
of different symbols, and even more 
specific rules might sometimes be 
needed. For example, if you found 
that the pronunciation for the input 
string ''A?" was too short, a rule could 
be created to deal with this, as 
follows: 

!(A?) = 080404 

Th_is rule would have to be placed 
before ! (A)! in the table because hav
ing a question mark following the ''/'\.' 
is an exceptional condition. Any 
other nonalphabetic symbol would 
not match the question mark, and 

the algorithm would proceed to the 
next rule. 

In addition to adding new rules, 
you may delete any rule within the 
range of the subtable, with the excep
tion of the last rule. (Each subtable 
must have at least one rule, even if 
its input character is to produce no 
sound . )  All rules following the 
deleted rule will move up one posi
tion, reducing the rule count and 
number of bytes accordingly. 

The text-to-speech software pro
vides a convenient test mode as part 
of the rule editor to let you evaluate 
any changes made to the rule tables. 

The Rule Editor 
The rule-table editor provided with 

the text-to-speech algorithm allows 
complete control over the rules that 
govern the conversion of input text 
into phonemes. 

The rule table contains all alpha
betic characters, all numbers, all 
punctuation marks, and all printable 
special-purpose symbols. (Control 
characters are not included.)  Al
though the number of rules in a table 
is unlimited (insofar as the disk 
storage and memory capacity will 
allow), extremely large tables will 
cause the conversion process and the 
output of speech to slow down. 

When the rule editor is in use, the 
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(6a) Key 
0 
E 
H 
I 

0 
(space) 

Function 
delete an entry 
edit an entry 
help menu 
insert a new rule 
quit or exit program 
advance to next page of cur
rent subtable (if any) 

Key 
s 
T 
u 

Controi-P 
Control-S 

Function 
select new subtable 
test mode 
update main rule table 
print current subtable 
save rule table to disk 

(6b) Keys 
Control-A 
Controi-F 
Control-I 
Control-A 
Controi-X 
Controi-Z 

Command 
(amplitude) 
(filter frequency) 
(inflection) 
(speech rate) 
(help) 

Function 
set amplitude level (0-1 1) 
set filter frequency (0-253) 
set inflection level (0-25) 
set speech rate (0-13) 
display brief introductions 
exit test mode (return to editor) 

Table 6: The rule editor provides a set of editing functions (6a) and a test mode with several 
commands (6b) consisting of control characters. 

screen shows up to 10 of the rules in 
the current subtable (see photo 2) . If 
the subtable contains more than 10 
rules, the program lets you scroll 
through the rules 10 at a time, wrap
ping around to the first set when the 
end of the rule list is reached. A list 
of rule-table editing functions is 
shown in table 6a . 

SSI263 Registers 

The registers discussed below are listed 
with their bits in order of decreasing 
significance. 

Duration/Phoneme Register 0 
DRl DRO PS P4 P3 P2 Pl PO 
The duration/phoneme register, DIP, is 

an 8-bit register where the 6 low-order bits 
(05 through DO) designate one of 64 
phonemes (P5 through PO). Table 3 on 
page 33 lists the 64 phonemes produced by 
the 551263. The 2 high-order bits of the 
DIP register (DR1 and ORO) control the 
duration (timing) of the phoneme called 
out IAJ the 6 low-order bits (P5 through 
PO). 

Inflection Pitch Register 1 
IlO I9 IS I7 I6 IS I4 I3 

The inflection register is an 8-bit register· 
(07 through DO) where all 8 bits (110 
through 13) set or determine the rate of 
movement of inflection pitch. There are two 
modes of implementing inflection: transi
tioned inflection and immediate or in
stantaneous inflection .  Immediate inflec
tion causes the current output to instant-
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The test mode allows you to enter 
any word or phrase up to 239 char
acters long, including punctuation 
marks. The algorithm then converts 
the input phrase into phoneme 
codes, based on the rules currently 
in the rule table, and instructs the 
Sweet Talker II to speak the codes. 
Commands available in the test mode 

ly take on the value corresponding to. the 
8-bit code in the inflection register and the 
4-bit code in the RII register. The total of 
12 bits in these two inflection registers 
gives a range of seven octaves on an even
tempered scale. The immediate mode is use
ful for singing, musfcal sound effects, and 
for fine-tuning a duplication of human 
inflection. 

Rate/Inflection Register 2 
R3 R2 Rl RO Ill I2 I1 IO 
The rate/inflection register, RII, is an 

8-bit register where the 4 high-order bits 
(07 through 04) designate one of 16 (R3 
through RO) overal( settings of speech/ 
sound-effects rates and AIR timing 
response. The 4 low-order bits (03 through 
DO) of the RII register (Ill, I2, 11 and 10) 
are 4 bits of inflection that are always in 
the immediate mode. In combination with 
the 8 bits of inflection from the I inflection 
register, I2, 11 and 10 are the 3 low-order 
bits of the 12-bit counter-inflection chain, 
and 111 is the M5B (most significant bit) . 

Control/ Articulation/ Amplitude 
Register 3 

CTL TR2 TRl TRO A3 A2 Al AO 
This 8-bit register, CjAIA, has three 

are control characters as shown in 
table 6b. To make the rule-table 
changes permanent, the rule table 
must be saved to disk after an editing 
session. 

Intonation 
Perhaps the best way to see how 

the text-to-speech routine deals with 
indications of varying intonation and 
stress is to provide examples of 
usage. When entering text to be 
spoken, you can indicate what words 
or syllables are to differ in stress by 
setting them off with slash marks 
("/") . 

For example, the string of charac
ters 

HELLO 

would be pronounced with mono
tone inflection. But the string 

/HE/LLO 

would produce stress on the first 
syllable, while the string 

functions. The 4 low�order bits (03 
through DO) designate one of 16 (A3 
through AO) amplitude levels of the analog 
audio output (AO, pin 1). The M5B (07) 
of this register (CIA/A) is the control (CTL) 
bit. When this bit is found to be high, the 
551263 is powered down. The remaining 
3 bits (06, 05, and 04) of the CIA/A 
register (TR2, TR1, and TRO) determine 
the rate of movement of the formant posi
tion for articulation. 

Filter-Frequency Register 4 
FF7 FF6 FFS FF4 FF3 FF2 FFl FFO 
The file-frequency register is an 8-bit 

register (07 through DO) in which all 8 
.bits (FF7 through FFO) instantaneously set 
or shift the frequenetj of all the vocal-tract 
filters (formants), which can produce an 
effect similar to slowing down or speeding 
up a record player, but with a greater range 
and without affecting inflection (pitch) or 
other 551263 timing. With a setting other 
than the normal one for speech, the filter
frequency register can raise or lower the 
vocal-tract filter frequencies to create sound 
effects. 



HELL/0/ 

would put stress on the final "0". 
The program is smart enough to con
sider punctuation in setting inflec
tion. The text string 

HELLO? 

would be pronounced with a rise in 
pitch at the end, and the string 

HELLO. 

would be sounded with a drop in 
pitch at the end. 

The algorithm looks for pairs of 
stress markers; it can ordinarily be 
overridden only by proper terminat
ing punctuation, such as a period or 
question mark. The type of ter
minator determines the slope of pitch 
inflection at the end of a phrase or 
sentence. Multiple pairs of stress 
markers can be used to set the start
_ing level of inflection and to specially 
emphasize any subsequent stressed 
portions of the remaining phrase or 
sentence. 

Figure 4 depicts the inflection pat
tern for a single pair of stress 
markers. The inflection level begins 
at the default of level 2; it continues 
at this level until the program en
counters the first stress marker, 
where it raises the pitch to level 3. 
The inflection level remains at level 
3 until the program finds the second 
marker. After the second marker is 
found, the program looks for the ter
minator at the end ·of the clause. The 
inflection level will be raised or 
lowered at the end depending on the 
type of terminator. If no terminator 
exists, then the algorithm assumes 
that it should glide (he pitch down 
(as in a declarative statement), but 
the glide will begin at a later point 
than otherwise. The maximum value 
of the up or down glide is predeter
mined; if the limit is reached prior to 
the end of the phrase or sentence, it 
will continue at that level. 

Let's take a look at some real 
examples: 

/HOW/ ARE YOU? 

Photo 2: The rule editor for the text-to-speech software displays the phoneme-translation rules 
for each letter in groups of 10. 

( [') QUESTION M A R K  

3 

2 
( · ) PE R I O D  OR DEFAULT VALUE 

Figure 4: The inflection pattern for a single pair of stress markers, as used by the text-to
speech routine to identift; where to change pitch. 

"HOW" is stressed; its pitch glides 
up to the fourth level until the limit 
is reached or the terminator is 
encountered. 

HOW ARE !YOU? 

A simple system of 
stress markers allows 

specification of 
intonation and stress. 

The word "YOU" is stressed in this 
case; the pitch then continues to 
glide up until the end of the 
sentence. Since the algorithm finds 
the interrogative terminator before 
anything else happens, the glide also 
stops at that point. In this case, the 

.. 

sound produced for the word "YOU" 
is very short. It is so short that the 
algorithm may not have time to react 
to the stress marker and initiate a 
glide before it encounters the ter
minator. The result may be an abrupt 
rise in pitch. Greater and more 
significant differences may be seen in 
the following example : 

DID YOU /SEE/ THAT? 

The effect of the stress markers and 
question mark works extremely well 
in this particular case. 

The question-mark terminator has 
two possible effeCts on a sentence. In 
general, the question mark causes 
the pitch inflection to glide up at the 
end of a sentence, with one excep
tion. The algorithm looks for ques
tions whose first word begins with 
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Photo 3: The latest version of the Mockingboard music-synthesis system has two sockets into 
which SSI263s can be plugged. The speech synthesizers can then sing along in stereo. The 
Mockingboard is a product of Sweet Micro Systems, 50 Freeway Dr. ,  Cranston, RI 02920, 
(401) 461-0530. 

4 
( f') QUESTION MARK 

2 
( • )  PER IOD OR DEFAULT 

Figure 5: The pitch inflection follows the pattern shown here when the algorithm encounters 
multiple pairs of stress markers. 

AMPLITUDE : GETS LOUDER 

SPEECH RATE : SLOWS DOWN 

FILTER FREQUENCY : 

Figure 6: Not only is the pitch raised for stressed syllables, but the other speech parameters 
are altered as well. 
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"WH". In such cases, the glide at the 
end of the sentence should be down. 
For example: 

WHAT /WAS/ THAT? 

When the algorithm encounters 
multiple pairs of stress markers, the 
inflection follows the pattern in figure 
5. In figure 5, we can see the inflec
tion pattern beginning at level 3 and 
continuing until the text-to-speech 
routine finds the first stress marker. 
The level then goes to level 4 until the 
routine finds the second marker. At 
that point, the inflection level drops 
to 2, where it stays until the third 
marker is reached. The inflection 
level then goes up to level 3 again and 
remains until another marker or the 
terminator comes along. 

As a general rule, the first syllable 
in a clause is stressed to a greater 
degree than subsequent syllables. 
This inflection pattern does not take 
effect if a compound sentence con
tains multiple pairs of stress markers 
or clauses separated by commas. · 
Commas are also considered ter
minators, so the clause preceding the 
comma will be treated separately. 

The other speech parameters be
sides pitch are also altered, in a rather 
consistent and straightforward man
ner, when a syllable is being stressed. 
Their changes are shown in figure 6. 

In Conclusion 
I haven't mentioned many uses for 

speech synthesis, but I'm sure you 
have a few ideas for what you could 
do with a speech synthesizer. I hope 
you now appreciate the amount of 
vocal power currently available at a 
relatively low price. The SSI263's 
highly intelligible speech promises 
new applications for computers, and 
the Sweet Talker II will likely enjoy 
a lot of indirect software support 
because of its compatibility with 
other SSI263-based speech synthe
sizers. 

The invention of SSI263 does not 
mean the demise of other approaches 
to computer speech. But it introduces 
low-cost speech output into fields 
that could never previously have 
justified the expense. 

Circle 345 on inquiry card. -........ 





Next Month: 
The IBM Personal Computer can run 

BASIC programs as much as 100 times 
faster than normal . using a coprocessor 
board. • 
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The following item is available from: 

The Micromint Inc. 
561 Willow Ave. 
Cedarhurst, NY 11596 
(516) 374-6793 (for information) 
(800) 645-3479 (for orders) 

Sweet Talker II: Apple-II-compatible 
synthesizer board. Assembled and tested 
with SSI263 speech-synthesis chip, dem
onstration software, user's manual, and 
text-to-speech algorithm on DOS 3.3 floppy 
disk . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $100 

Please include $4 for shipping and han
dling in the continental United States, $12 
elsewhere. Residents of New York state 
please include 7 percent sales tax. 



THIS MONTH'S 
SPECIALS 
LOTUS 1-2-3 . . . . . . . . . . . . . . . . . . . . .  $359 
MICROSOFT Multiplan (Apple II) . . . . . .  $ 1 69 
C-ITOH Prowriter 1 8510AP . . . . . . . . . . .  $369 
C-ITOH Prowriter 2 1550P . . . . . . . . . . .  $659 
COMREX ComRiter I (17 CPS) . . . . . . . .  $409 
NEC S pinwriter 2030 (Centronics) . . . . . $869 
TRANSTAR 120 Parallel (14 CPS) . . . . . . $469 
TRANSTAR 130 Parallel (18 CPS) . . . . . . $689 
U.S. ROBOTICS Password 

Modem (1200 Baud) . . . . . . . . . . . . . $359 
OTRONA Attache . . . . . . . . . . . . . . . . .  $2495 
BASIS 108 (128K, 2 Drives, CP/M 3.0) . $ 1 795 
TANDON Drive (IBM Compatible, 320K) . $239 
FOURTH DIMENSION Super Drive (Apple) $21 9 
TALLGRASS TECHNOLOGIES 

12 MB Hard D isk . . . . . . . . . . . . . . .  $2249 
20 MB Hard Disk . . . . . . . . . . . . . .  $2649 

RANA ELITE I (Apple Compatible, 163K) . $245 
RANA 1000 (For ATARI) 0 0  0 0  0 0  0 0  0 0  • • •  $31 9  
HERCULES Graphics Board For IBM-PC . $369 
MICROLOG Baby Blue (CP/ M  For IBM) . $489 
PLANTRONICS ColorPius . . . . . . . . . . . . $429 
TECMAR 

1st Mate Board For IBM (No RAM) . .  $239 
2nd Mate Board (2 Serial/2 Parallel) $229 
Graphics Master . . . . . . . . . . . . . . . .  $549 

ORANGE MICRO Buffered Grappler+ 
16K o o 0 0  0 0 .  $ 1 79 64K 0 0  0 0  0 0 .  $239 

CUSTOMER SERVICE & TECH. SUPPORT 

401-273-2420 
800-843-4302 
1 50 Broadway, Suite 2212 ,  N.Y. NY 1 0038 

Money Order, Cashier's Ck. Personal Ck (3 Weeks To Clear). 
Add 3% MC/VISA, 5% AMEX Charge. Add 2% On COO Orders. 
APO Orders Add 6%. Add 3% For Net Terms. 
All Returned Non-Defective Merchandise Are Subject To 20% 
Restocking Charge. 
GenTech Reserves the Right to Change Advertised Prices. 
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COLUMBIA 
Fully IBM Compatible, 12BK. Parallel/ 
Serial Ports, Color Board, Super Pak 
(Over S 2000 Software) 
w/ 2 OSOO Drives . 
w/ 10 MB Hard Disk & 1 OSOO Drive 
Portable VP w/Super Pak . 

CORONA 
Desktop & Portable PC's 

EAGLE PC-2 (t2BK RAM, 2 Drives (640K)) . PC-XL (128K, tO MB Hard, t Floppy). 
Spirit XL (Portable Version of PC-XL) . . 
FRANKLIN 
ACE 1000 wl Color . 
ACE PRO PLUS System (ACE 1000 
wlcolor, ACE 10 Drive, 80-Column Card, 
12" Monitor, ACE Writer II, ACE Calc, 

SCali 

SCali 
SCali SCali 

Data Perfect, Personal Financer) . $Call 
ACE 1000 PLUS FAMILY PAK . $Call 
ACE 1200 (6502/ZBOB, 128K, ACE 10 Drive, 
80 Column Card, CBASIC, CP/M 2.2) . . $Call 
ACE Office Management System 
(ACE 1200 wl 2 ACE 10 Drives, Parallel/ 
Serial Card, WordStar, MaiiMerge, 
ACE Calc) . . . . . . . . . . . . . . . . $Call 

MORROW DESIGNS 
M02 (64K, 2 SSDD Drives, WordStar. 
Correct-It, LogiCalc, Pesonal Pearl, 
MBASIC, Balic . . . . . . . . . . $Call 
MD3 (Same as Above except wl 2 
OSDD Drives & OUEST Accting 
Software) . . . . . . . . . . . . . . . . $Call 
MOll (12BK, 1 11 MB Hard Disk & 1 DSOD 
Drive, Same Software as M03) . $2050 
MOll w/ MOT-60 Terminal. $2395 
Multi-User DECISION Series . $Call 

NEC PC-8201A (w/ 16K RAM) . $Call 

SANYO 
MBC 550, (IBM -Compatible, 8088, 
128K, 1 SSOD Drive, WordStar, 
CalcStar, EasyWriter) $849 
MBC 555 (550 Plus 1 Add. Drive, 
MaiiMerge, SpeiiStar, lnfoStar) . . $Call 

SWP Micro Computer Products 
for Kaypro 
Co-Power-88 Board For Kaypro I I  & 
IV (8088 w/ 12BK OR 256K, MS-DOS & CP/ M  86) . . $Call 

AST RESEARCH INC. 
MEGA PLUS I I  (64K, Serial & Clock/ Cal) . $295 
MEGAPAK 256K Module . $299 
SIX PACK PLUS (64K, Serial/ Par, 
Clock) . . . . . . . . . . . . . . . . S295 
COMBO PLUS (64K Serial/ Par, 
Clock) . . . . . $295 
110 PLUS II (Serial Port, 
Clock/Cal). $129 

" " OPTIONS " "  
Each 64K Increment For Expandable AST 
Boards Are $65. (Price Includes Installation) 
Serial . . . . . $45 Parallel . . . . $45 
Game . . . $45 
QUAD RAM 
OUAROBOARO (Serial/Parallel, Clock/Cal) 
64K . . . . .  $279 256K . . . . .  $41 9 
OUAO 512+ (Serial Port, 
Upgradable to 512K) 
64K . $239 12BK . $299 
256K. $399 512K. $619 

OUADCOLOR I (Video Board) . . $239 
OUADLINK (6502 wl 64K) . . $489 

MICROFAZER 
Parallel/ Parallel 
BK . .  $125 1 6K . $ 1 39 64K . $ 1 99 
1 2BK . $289 256K. $589 5 1 2K .  $899 
Serial/Serial, Serial/Pari, Pari/Serial 
BK . $ 1 45 1 6K . $ 1 59 64K . $219 
••  SPECIAL PRICES ON HERCULES, ••  •• TECMAR, MICROLOG (BABY BLUE) ••  •• & PLANTRONICS PhODUCTS • •  

FOR APPLE 11/lle, Franklin Ace -
ALS CP/M Card. $299 
Smarterm I I  (80 Column Card) . $ 1 45 
Printer Mate (Printer Card) . . . $59 
EPO Surge Protectors . $Call 
FOURTH DIMENSION 1 6K RAM Card. . $49 
80 Column Card wl 64K (lie O nly) . $ 1 89 
INTERACT. STRU. PKASO Universal . $ 1 25 . 
Shuffle Buffer. $Call 
KOALA TECH. Koala Pad. . . . . . . .  $95 
MICROTEK Oumpling-16. . . $ 1 59 
ORANGE MICRO Grappler+ $ 1 1 9  
PROMETHEUS Graphitti . . . . . . $89 

COMREX ComFiler 
(FOR OZ -10, 1OMB) 

CORVUS DAVONG 
6 MB $ 1 695 1 0 MB .  
1 1  MB $2350 1 5  MB . 
20 MB . $3150 21 MB . 

PEGASUS (GREAT LAKES) 
10 MB I nternal For IBM . 

$ 1 995 

23 MB External (wl Controller) . $ 1 845 

CALL FOR PRICES ON QCS, TALLGRASS & XCOMP 

EPSON 
RX-80 . .  • 0 $269 RX-80 FIT . 
FX-80 . $515 FX-100 
MX-100 . $519 L0-1500. 

MANNESMANN TALLY 
MT 160l . $599 MT 1BOL . $839 
Spirit-80 . .  $329 1602 . $Call 

OKIDATA 
ML 92 . $449 ML 93 . . $729 
ML 84(P) . .  $979 ML 84(S) . $ 1 079 

STAR MICRONICS 
Delta 10 . $529 Radex 10 . $659 

INFO RUNNER Riteman . .  $349 
PANASONIC KX-P1090 . . . . . . . . .  $329 
TOSHIBA P1350. $ 1 579 
TRANSTAR T315 Color Printer. $469 

COM REX 
ComRiter I (17 CPS) . $409 
ComA iter I I  (12 CPS. 5K Buffer, P) . $Call 
ComA iter I l l . $Call 
OAISYWRITER 
2000 EXP (25 CPS, 4BK Buffer) . . $999 

DIABLO 630 ECS/IBM . $Call 
JUKI 6100 (17 CPS, Diablo Compat.) . $Call 
NEC Spinwriter 2050 (IBM) . $Call 

QUME Sprint 1140 . $ 1 345 
Sprint 1155 $Call 

SILVER -REED 
EXP 550(P) . $629 EXP 770(P) . $Call 
EXP 500(P) . $429 EXP 500(S) . $459 
TRANSTAR T120, T130 & T140 . $Call 

AMOEK OXY-100, Amplot I I  . 
COMREX ComScriber . 
ENTER COMPUTERS Sweet-P . 
HOUSTON INSTRUMENTS 

$Call 
$Call 
$Call 

OMP 40 . .  $839 
OMP 29 (8 COLOR 11x17 PAPER) . $1945 
DMP 41 (SINGLE PEN 22x17 INCH) . $2495 
MANNESMANN TALLY Pixy-3 . . . $645 
ROLAND, STROBE . $Call 

AMOEK 
Video 300 . .  $ 1 49 Video 300A . $159 
Color I+ . $Call Color II+ $449 

COMREX Color, Green, Amber . $Call 

GENTECH 9"112" Green . $991$109 

PRINCETON GRAPHICS . HX-12 . $489 
RGB I nterface for Apple lie . $159 

QUADRAM Ouadscreen 
(17", 968x512). S 1595 

TAX AN 
KG-12N (12" Green) . $ 1 35 
RGBvision-1 (380 Horiz) . $275 
RGBvision-111 (630 Horiz) . $519 

ANCHOR 

. .  $499 
. . . . . . . . .  $5591$579 

$8791$899 
. . . . . . .  $7291$749 

$Call 
$Call 
$Call 

Mark VI (IBM) . . $ 1 89 
Mark XI I .  . . . . . . . . . . . . $279 

HAYES 
Micromodem l ie  (w/SmartCom 1) .  $249 
Smartmodem 300 . $Call 
Smartmodem 1200 . $519 
Smartmodem 1200B (IBM) $439 

NOVATION 
Access 1 -2-3 . $Call 
Cat (Acoustic Coupler). . . . $139 
J-Cat (Auto Orig/Answer, 300 Baud) . $ 1 09 
Apple Cat I I  (300 Baud) . $259 
2 1 2  Apple Cat I I  (1200 Baud) . $575 
103 Smart Cat (300 Baud) . $ 1 75 
1031212  Smart Cat (1200 Baud) . $409 

TRANSENO (Formerly SSM) 
Modemcard wl Source (For Apple). $239 
PC Modem Card 300 (For IBM) . $289 
PC Modem Card 1200 (For IBM) . $429 

U.S. ROBOTICS Password 
(1200 Baud) . $359 
YEN-TEL M0212-3E (1200 Baud) . $399 

I 

LIFETREE Volkswriter Deluxe . $Call 
LOTUS 1-2-3 . $359 
MICROPRO WordStar (IBM, CP/M) $309 
WordS tar Pro-Pack.  $459 
WordStar w/ Applicard (For Apple) . $349 
MICROSOFT Word . $Call 
PS WordPius-PC w/ BOSS . $359 
SOFTWORD SYSTEMS Multimate $329 



-

AMERICA'S HIGH TECH 
SOFTWARE 

Ashton-Tate 
o�aase 11 • 
F.nanctal Planner 
Fnday 

Art SCI 
Mag1c Calc 
Mag•c Mailer . 
Mag•c Memory . 
Magic W1ndow 
Mag•c W1ndow II (40 70'80) 
Mag•c Words 
Mag•c Pack Combo 

{W•ndow Ma1ler Words) 

BPI 
Accounts Payable 
Accounts Aece•vable 
General Accounting 
Inventory Control . 
Job Costing 
Payrol l  

Bible Research Systems-
-rhe Word· . 

Broderbund 
Bank Street Wnter . 

Lode Runner . 

Chophfter 
Sea Fox 
Sky Blazer 

Continental 
The Home Accountant 
Property Management . 

Dow Jones 
Invest Evaluation . 

EPYX 
Curse of Ra 
Star Warner 
Temple of Apsha• 

Hayden Software. 
How to Program 1n Applesoft 8 
MicroMath lor Kids . 
Pie Writer 
Spelter 

lnfocom 
Deadline 
Enchanter 
Planet Fall . . ' . . . . . . 
Starcross . 
Suspended . 
Wttness 
Zork I .  
Zork II 
Zork Ill 

$419.00 
$459.00 
$209.00 

$419.00 
$419.00 
$419.00 
$ 
s 
$419.00 

$140.95 

$ 
$ 
$ 
$ 
$ 

$105.95 
$349.00 

$105.95 

$ 14.00 
$ 21 .00 
s 28.00 

$ 
$ 
$140.00 
s 70.95 

$ 35.00 
$ 35.00 
s 35.00 
$ 29.00 
$ 35.00 
$ 35.00 
$ 29.00 
$ 29.00 
s 29.00 

Apple' 
Franklin 

$419.00 
$459.00 
s 

$105.95 
s 49.95 
$ 1 1 7.95 
s 70.95 
$105.95 
s 49.95 
$1 58.95 

$278.00 
$278.00 
$278.00 
5278.00 
$419.00 
$278.00 

$140.95 

s 49.95 
s 24.95 
s 24.95 
s 21.95 
s 22.95 

s 52.95 
$349.00 

$105.95 

s 1 4.00 
s 21.00 
s 28.00 

$ 35.95 
$ 21.00 
$105.95 
s 

s 35.00 
s 35.00 
s 35.00 
$ 29.00 
$ 35.00 
$ 35.00 
s 29.00 
$ 29.00 
$ 29.00 

NOTE: This is only a selected 
sample of our software 

inventory. If we have not listed 
your particular need, call and 

we will get It for you at our 
fantastic prices. 

ROCKY MTN. 

Intell igent Systems 
Proless•onar Blacktack . s 49.00 

Lotus 
Lotus 1 -2-3 . S call 

MicroPro International 
Matl Merge $175.95 
Spell Star $ 1 75.95 
Wordstar Mad Merge . . $453.95 
Wordstar Spellstar $489.95 
Wordstar $348.95 

Microsoft 
Mult•plan $ 
Applesoft Compiler . $ 
Ft•ght S•mulator $ 35.15 

Muse 
Castle Wolfenste•n . 

Peachtree Software 
Peachtext 5000 $255.00 
Peachtext {80 Col Card) . $ 
Peachpack {GL AA AP) $255.95 
Accounls Payable. Accounts 
Recetvable. 

General Ledger. Inventory 
Control 

(each module) . $484.00 

Perfect Software 
Perfect Calc $115.00 
Perfect F •ler $233.00 
Perfect Speller $115.00 
Perfect Wnter $194.00 
Perlect Wnter Speller $272.00 
Perfect Ftler Calc $293.00 

'Requtres 80 Col Card, 2-80 Card & CP M 

Sierra On-line Systems 
Frogger . s 24.95 
Ulttma tl s 

Sir-Tech Software 
Wtzardry $ 42.95 
Galacttc Aflack $ 
Kntght of Otamonds $ 
Legacy of Llylgamyn $ 
Pattee Arttst $ 
Star Maze s 

Software Publishing 
pfs F1te . $ 98.95 
pfs Graph s 98.95 
pfs Repon $ 87.95 
pfs Wnte $ 98.95 

Spinnaker 
Snooper Troops-Case 1 & 2 s 31.95 
Alphabel 200 $ 21.00 

Vlsicorp 
Vtstcatc $1 89.00 
Vtstdex $189.00 
Vtstftles . $229.00 
Vtstllnk $189.00 
Vtstplot $ 
Vtstschedule $229.00 
Vtstterm $ 
Vtsttrend Plot . $229.00 
Vtstcatc w c-Oex $189.00 

s 49.00 

$1 25.95 
$1 25.95 
$351.95 
$383.95 
$254.95 

$193.95 
$123.00 
s 

s 21.95 

s 
$161 .00 
$255.95 

$ 1 1 5.00' 
$233.00' 
$11 5.00' 
$194.00' 
$272.00' 
$293.00' 

$ 24.95 
s 42.95 

s 35.95 
s 20.95 
s 24.95 
$ 27.95 
$ 24.95 
s 24.95 

s 87.95 
s 87.95 
s 87.95 
$ 

s 31 .95 
s 21.00 

$189.00 
$189.00 
$189.00 
$189.00 
$1 52.00 
$229.00 
$ 76.00 
$229-00 
$ 

MICRO IS MISCELLANEOUS PRODUCTS FOR All COMPUTERS 

NOW CENTENNIAL s 49.00 EPD Peach . , . $ 79.00 
$ 74.00 EPD Hawk $159.00 

COMPUTER PRODUCTS WEST $115.00 

CENTENNIAL 
Computer Products , ,nc. 

MODEMS * 
U.S. Robotics-Phone Link . 

U.S. Robotics-Micro Link 300 
U.S. Robotics-Auto Link 300 
U.S. Robotics-Micro Link 1200 
U.S. Robotics-Auto Link 1200 
U.S. Robotics-Auto Link 212A . . . . • . • • . . .  

U.S. Robotics-Auto Dial 212A . 

$159.00 
$199.00 
$229.00 
$379.00 
$419.00 
$459.00 
$499.00 
$379.00 
$435.00 
$ 69.00 

$ 79.00 
$ 79.00 
$105.00 
$126.00 
$ 97.00 
$209.00 
$119.00 
$279.00 

U.S. Robotics-Password . 
U.S. Robotics-Courier . . . . . . . . • .  
U.S. Robotlcs-Tutpac . . . . . . . • .  
Signalman-Mark I R$232 
Signalman-Mark II Atari 850 . 
Signalman-Mark Ill T1 994/A . 

Signalman-Mark IV Comm. PET/CBM 
Signalman-Mark V Osborne . . . . . . . . . . • .  

Signalman-Mark VI IBM PC . .  
Signalman-Mark VII AS 232 (Auto-Dial} . 

Signalman-Mark XII 1 200 Baud . . 

Novation-Apple Cat II $289.00 
Novation-Cat . . . . . . . . . • . $135.00 
Novatlon-D-Cat . $155.00 
Novatlon-J-Cat . . . . . . . . . . • . $109.00 
Novatlon-212 Auto Cat . . . • • . • . • . . . . .  $499.00 
Novatlon-Smartcat 103 . . . . . • • • • • • . • . $179.00 
Novation-Smartcat 1031212 $429.00 
Novation-Apptecat 212 . $549.00 
Hayes-Smartmodem 300 
Hayes-Smartmodem 1 200 
Hayes-Smartmodem 1 2008 
Hayes-Micromodem liE w/Smartcom II 
Hayes-Smancom II . . . . . . . . . .  . 

$219.00 
$499.00 
$439.00 
$239.00 
$ 85.00 

'Refunds on modems only If D.O.A. Be sure you know 
what modem you need before you buy. 

* * * * * * * * ** * **** 
* Mile High Saver * 
* Star-Micronics * 
* GE::����ox * 
* 120 CPS Friction Tractor Feed * 
* * * * * * * * ** * *** * 

PRINTERS 
Dot Matrix 

Star Mlcronics 
Gemini-lOX (120CPS) . $ 299 
Gemlni-15X (120CP$-
Wide Carriage) . . . . . . . . . . . . . . • • . S 449 
Delta-10 (160CPS) . $ 479 

Okldata 
Okldata-82A . . . . . . . • • . . • . .  

Okidata-83A . . . . . . . . . . • • • • . • • • .  

Okldata-92PAR . . . . . . . . . .  , . . . . • • . • . . . .  . 
$ 389 
s 609 
s 459 
s 700 Okidata-93PAR . 

Okidata-84PAR . 
Tractor Feed (82+ 92) 
Play-N-Piug (82 + 83) . . . . . . . . . . .  . 
Ptay·N·Piug (92 + 93) . . . . . . . . . • • .  

Play·N·Piug (84) 
Mannesmann Tally-160L 
Mannesmann Tally-180L 
Mannesmann Tally-Spirit 

C. ITHO 
Prowriter I-PAR 
Prowriter II-PAR . 

Goril la Banana 

TTX-1014 . 
Transtar-120PAR . 
Transtar-1 30PAA . 

Letter Quality 

Transtar-31 5 Color . . . . . . . . . . . . . , • . .  

Transtar-Printwheels . 
NEC-Sp inwriter . .  
Juki 6100 PAR (18CPS) 
Starwrlter F10PAR . . . . . . . . , , • .  
Starwriler-Tractor Feed . 
Printmaster . . . . . . . . . . . . . . . . . . 

Houston . 
Amdex . 

Plotters 

P1 00 Sweet P Plotter 

. .  . . . . .  $1049 
$ 50 

. .  . . .  $30.59 
. $43.53 

. . . . .  $81.18 
Call 
Call 
Call 

$ 379 
s 659 
s 219 

. .  . . .  s 529.00 . . .  s 519.00 
. . . . . .  s 719.00 

. .  . .  $ 519.00 
. .  . $ 15.95 

. . . . . .  S Call 
. . . . . . . s 549.00 

. . . .  $1079.00 
. . . . . .  $ 219.00 

. . . . .  $1449.00 

YOUR 
SATISFACTION 

IS OUR BEST 
ADVERTISING 

TERMS AND CONDITIONS • NO CREDIT CARD FEE • Personal checks (allow 10 days to clear). V1sa. Master Card. w1re transfers. mclud� telephone number • COD 
orders accepted - 5300 maxrmum - 510 nonrefundable surcharge • All producls factory sealed wtth manufacturer s warranty • PO's accepted from qualified customers • Approval needed on all returns • 10% restockmg charge unless defectiVe. plus sh1ppmg • Sh1pptng. Handling & Insurance 55.00 mm1mum. 4% UPS ground: UPS Blue 
Label rate quoted at 11me or order • All pnces subjeCt to change wtthout notrce • Telephone Order Desk Hours: 8 AM to GPM. Monday through Frtday. 10 AM to 4 PM 
Satllrday. Appropnaie taxes Will be completed at \1me of sale. 
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WAREHOUSE 
SHOP AND SAVE . . .  

The enhanced IBM Alternative 

TRULY IBM COMPATIBLE 
IBM Hardware & Software compatibility In a Multi
User 16 8K computer. 128K two serial ports, one 
parallel port and 8 expansion slots. 
Plus free software. Macro-Assembler. Diagnostics. 
Basic w colorgraphlcs PLUS Perfect Writer, Speller, 
Calc and Files, Fast Graphs, Space Commanders 

Minuteman Madness ! Wabash Diskettes 
* 5% " SS/DD $1 8.95 
* 5% " DS/DD $25.95 
* 6 Year Guarantee - 1 00% error free 

and Home Accountant. 

...,.... '· //. CALL FOR FANTASTIC PRICE � � .. , �.- • COLUMBIA VP PORTABLE . . . . . . . . . . . . . . . .  CALL 

� • NEC APC . . . . . . . . .  CALL • NEC 8201 A . . . . . .  699.00 

* ********** 
MONITORS 

Princeton Graphics HX-12 AGB 
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U
_

M_B
_

l
_

A ____ --4 N��:���� ��:: �;::�·Hi Res 
QUADRAM CORP. 

Ouadboard Multifunction Board 
Full Expandability From 64K to 256K 
Par. Printer Port, Ser. Port, c/c 
Ram Disk Drive . 
Quad!ink-Apple On A Card 
Microfazer Printer Spooler 
Print Buffering From 8K to 512K 
Why Wail For Your Printer 

AST 
6-Pack Plus 64K-364K 
One Ser., One Par., c/c . 
1/0 Plus 
Clock Cal, 1 Ser. Port . 

STB 
·super-Rio" Card 64K-256K, 
Two Serial, One Par Port, Clock Cal, 
Ram Disk, Cables Included . 

TECMAR 
1st Male . 
Graphics Master . 
2nd Mate 

. S Call 
. . . . . .  S Call 

. $ Call 

. . . . . . . .  S Call 

. . S Call 

Call 

. . . .  S Call 
Call 

. . . . . .  S Call 

APPARAT 
Ram Card 64K-512K . 
Prom Blaster 

AMDEK 
Multiple Adaplor Interface . 

USI 
Mullidisplay Card 
IBM Mono And ColorQraphics And 
Par. Port . 

PLANTRONICS 
Color Plus 

KEYTRONICS 
Enhanced Word Processing Keyboard 

. . . .  S Call 
Call 

. S Call 

. SCali 

Call 

Model KB5150 . . . . . . . . . . . . . . .  S Call 

KRAFT 

JC-1203 RGB 
JB-1205 12" Amber . . . . . . . . • 

JC-1215 12M Composite Color . 
AMDEK 

300G 12" Green 
300A 12'' Amber . 
310A IBM Compatible . 
Color I Composite 
Color I Plus 
Color II RGB (IBM Compatible) 

BMC 
12" Green 
1 3" Color Composite . 

FLOPPY DISK 
DRIVES 

����:�� · 
· · · · · · · · · · : : : � :  : : . . .  , . · · · · · · · · � ��-�� Anidek-Amdisk I 3" (Apple) · Amdek-Amdisk Ill . . . S 475.00 

T & G Amdek·Amdisk v 5% M Half Height s 249.00 

K:�=:�� . . . . • . • . . . • • • • • 

. . . . . . .  ; ��:�� Vlf!�-���00 6MB Disk Pack System 

Tablet . . s109_00 coc-sv . .. OSJoo 320K 
Tandon-TM 100·2 SV• " DSIDD 320K t----c_A

_
L_L_F_o_R

_
F_A_N_T_A

_
s_T_Ic

_
P_R_I_c_E_s_o

_
N
_

A_L_L_P_R
_

o_o_u_c_T_s_F_o_R_v_o_u_R_IB_M_. 
_

_
_ 

--1 Tandon-TM 55.2 5v. ·· os1oo Halt Height 
Qume-14216MS 5% " Half Height . 

Rana-Eiite I . PRODUCTS FOR YOUR APPLE/FRANKLIN COMPUTER 
ORANGE MICRO 

Grappler + . . . . . . . . . 

Buffered Grappler . . . . . • • • . • . • • . . 
MICROTEK 

RV-61 1C Par. Interface . . . . . . . • • . • .  

SV-622C Ser. Interface . . . . . . . . • . • .  

Apple Dumpling 16K . . . . . . • , . , . 
SAM 16K Ram Expandable . 

s 1 19.00 
s 189.00 

s 63.00 
$ Call 
S Call 

$ 73.00 

KRAFT 
Joystick 
Game Paddles . 

T & G  
Joystick 
Game Paddles . 
Select-A-Port . 
Trak-Ball 

48.00 
95.00 

43.00 
28.50 
43.00 
47.00 

Rana-Eiite II 
Rana-Eiite Ill . . · Rana-Eiite Controller . 
Rana-1000 (Atari) . 
Micro SC1-A2 . . . . . . . . . . . . . . •  

Micro 501-Controller . 
Fourth Dimension-Drive 
Fourth Dimension-Controller 

$ 139.00 
s 149.00 
s 175.00 
$ 299.00 
s 339.00 
s 449.00 

s 89.00 
$ 249.00 

$1298.00 
$ 249.00 
s 235.00 
s 235.00 
$ 199.00 
$ 289.00 
$ 449.00 
s 589.00 
s 99.00 
$ 349.00 

MICROSOFT 
16K Ram Expandable . . . . . . . . • . 

Soft card 
$ 75.00 
s 228.00 
$ 459.00 

PRACTICAL PERIPHERALS 
Micro-Buffer II 16K . . . . . . . . . • . s 159.00 HARD DISK DRIVES 

Softcard Premium Pak . 
ALS 

Smarterm II 80 Col Card 
VIDEX 

Ultraterm . . . . . . • • • • • . 
Videoterm 80 Col Card 
PSI/0 Card . 

KENSINGTON 
System Saver 

TECHNICAL 
ASSISTANCE 

& 
CUSTOMER 
SERVICE 

s 129.00 

s 251 .00 
s 185.00 
$ 152.00 

s 72.00 

INTERACTIVE STRUCTURES 
Pkaso Printer Interface 

KOALA 
Tablet 

STORAGE 

s 145.00 

$ 89.00 

Oavong-Complete Line 
Corvus-Complete Line 

Memorex 

Elephant 

Verbatim 

Wabash 

DISKETTES 
10 per box 5% · •  SSJDD 
10 per box 5'/� " DSIDD . 
10 per box 5'/o� " SS/00 . 
10 per box 5'/o� " DSIDD . 
10 per box 51/o� " SSIOD . 
10 per box 5'/" " DSIQQ 
10 per box SSIOD . 
10 per box DS'DD . 

NATIONAL ORDER DESKS 
WE ST 1 -800-862-781 9 ORDERS O N Ly 

EAST 1 -800-672-7277 ORDERS O N LY 

S Call 
S Call 

IN COLORADO CALL (303) 371 -2430 
10890 E. 47th Ave. (Near 1-70 & HAVANA) 
DENVER, COLORADO 80239 

VIS/T OUR 
WAREHOUSE 

SHOWROOMS 

OPEN 
9 am - 6 pm M-F 

10 am - 4 pm SA T. 
IN N EW HAMPSHIRE CALL (603) 623-1010 

6 9 9  E. INDUSTRIAL DRIVE (Near MALL OF N E W  HAMP.) 
MANCHESTER, N EW HAMPSHIRE 031 03 
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THE FORTH SOURCE™ 
MVP·FORTH 
Stable - Transportable - Public Domain - Tools 
You need two primary features in a software development package . . a 
stable operating system and lhe ability to move programs easily and 
quickly to a variety of computers. MVP-FORTH gives you both these 
features and many extras. This public domain product includes an edilor, 
FORTH assembler, tools, utilities and the vocabulary for the best selling 
book "Siarting FORTH" .  The Programmer's Kit provides a complete 
FORTH

. 
for a number of computers. Other MVP-FORTH products will 

simplify lhe development of your applications. 

MVP Books - A Series 
0 Volume 1, All about FORTH by Haydon. MVP-FORTH 

glossary with cross references to fig-FORTH, Starting FORTH 
and FORTH-79 Standard. 2oo Ed. $25 

0 Volume 2, MVP-FORTH Assembly Source Code. Includes 
CP/M"' , IBM-PC"' , and APPLE"' listing for kernel $20 

..,.�� 0 Volume 3, Floating Point Glossary by Springer $1 0 

..,.� 0 Volume 4, Expert System with source code by Park $25 

�� 0 Volume 5, File Management System with interrupt security by � Moreton $25 

MVP-FORTH Software - A Transportable FORTH 

0 MVP·FORTH Programmer's Kit including disk, documen
tation, Volumes 1 & 2 of MVP-FORTH Series (All About 
FORTH, 2nd Ed. & Assembly Source Code), and Starting 
FORTH. Specify 0 CP/M, 0 CP/M 86, 0 CP/M + .  0 APPLE, 
0 IBM PC, 0 MS-DOS, 0 Osborne, 0 Kaypro, 0 H89/Z89, 

f<:-'¥- 0 Z1 00, 0 TI-PC, 0 MicroDecisions, 0 Northstar, 
� 0 Compupro, 0 Cromenco, 0 DEC Rainbow $1 50 

FORTH DISKS 
FORTH with editor, assembler, and manual. 

0 APPLE by MM $1 00 0 Z80 by LM $ 1 00 
0 APPLE by Kuntze $90 0 8086/88 by LM $1 00 
0 ATARI"' vaiFORTH $60 0 68000 by LM $250 
0 CP/M"' by MM $ 1 00 0 VIC FORTH by HES, VIC20 
0 HP-;-85 by Lange $90 cartridge $50 

..,.�� 0 HP-75 by Cassady $1 50 0 C64 by HES Commodore 64 
0 IBM-PC"' by LM $1 00 f<-.:f. cartridge $60 

0 NOVA by CCI 8 " DS/DD$1 75 �0 Timex by HW $25 

Enhanced FORTH with: F-Fioating Point, G-Graphics, T-Tutorial, 
S-Stand Alone, M-Math Chip Support, MT -Multi-Tasking, X-Other 
Extras, 79-FORTH-79, 83-FORTH-83. 

0 APPLE by MM, 0 Extensions lor LM Specify 
F, G, & 83 $1 60 IBM, Z80, or 8086 

0 ATARI by PNS, F;G,  & X. $90 0 Software Floating 
Point $1 00 0 CP/M by MM, F & 83 $1 60 O 8087 Supporl 0 Apple, GraFORTH by I $75 (IBM-PC or 8086) 0 Multi-Tasking FORTH by SL, 0 951 1 Supporl 

CP/M, X & 79 $395 (Z80 or 8086) 
0 TR5-80/I or Ill by MMS 0 Color Graphics 

F. X, & 79 $1 30 (IBM-PC) 
0 Data Base 

$1 00 

$1 00 

$1 00 

0 Timex by FD, tape G,X, 
& 79 $45 Management $200 

0 VIctor 9000 by DE,G,X $1 50 
Requires LM FORTH disk. 

0 flg·FORTH Programming Aids for decompiling, calllinding, 
and translating. CP/M, IBM-PC, Z80, or Apple $1 50 

CROSS COMPILERS Allow extending, modifying and compiling for 
speed and memory savings, can also produce 80Mable code. •Requires 
FORTH disk. 

0 CP/M 
0 8086• 
0 68000• 

FORTH COMPUTER 
0 Jupiter Ace 

$300 
$300 
$300 

0 1 6K RAM Pack 
0 48K RAM Pack 

Key to vendors: 
CCI Capstone Computing Inc. 
DE Dai-E Systems 
FD Forth Dimension 
HW Hawg Wild Software 
l lnsoft 

0 IBM• 
0 Z80• 
0 Apple IIII I +  

$300 
$300 
$300 

$1 50 
$50 

$1 25 

LM Laboratory Microsystems 
MM MicroMotion 
MMS Miller Microcomputer Services 
PNS Pink Noise Studio 
SL Shaw Labs 

0 MVP-FORTH Cross Complier for CP/M Programmer's Kit. 
Generates headerless code for ROM or target CPU $300 

0 MVP·FORTH Meta Complier lor CP/M Programmer's kit. Use 
for applicatons on CP/M based computer. Includes public 
domain source $150 

0 MVP-FORTH Fast Floating Point Includes 951 1 math chip on 
board with disks, documentation and enhanced virtual MVP-
FORTH for Apple I I ,  II + ,  and lie. $450 

0 MVP-FORTH Programming Aids for CP/M, IBM or APPLE 
Programmer's Kit. Extremely useful tool for decompiling, 
callfinding, and translaling. $1 50 

0 MVP-FORTH by ECS for IBM-PC or ATARI"' . Standalone with 
screen editor. License required. $1 00 

0 MVP·FORTH by ECS for IBM-PC or ATARI. With color 
animalion, multitasking sound,. utilities, and license. $1 75 

0 MVP-FORTH Professional Application Development System 
(PADS) for IBM-PC, or APPLE. A three level integrated 
development system with complete documentation. $500 

�-�� 0 MVP-FORTH Expert System lor development of knowledge-� based programs for Apple, IBM, or CP/M. $80 

�� 0 MVP-FORTH File Management System (FMS) with interrupt � security for IBM, Viclor 9000, or CP/M 
· 

$200 

FORTH MANUALS, GUIDES & DOCUMENTS 

0 All ABOUT FORTH by 0 1 980 FORML Proc. $25 
Haydon. See above. $25 0 1 981 FORML Proc 2 Vol $40 

0 FORTH Encyclopedia by 0 1 982 FORML Proc. $25 
Derick & Baker $25 o 1 981 Rochester FORTH ..,.�'�� o The Complete FORTH by Proc. $25 
Winfield $1 6 0 1 982 Rochester FORTH 0 Understanding FORTH by Proc. $25 
Reymann $3 f<-.:f. 0 1 983 Rochester FORTH 

�-�� 0 FORTH Fundamentals, � Proc. $25 � Vol. I by McCabe $1 6 0 A FORTH Primer $25 �� 0 FORTH Fundamentals, 0 Threaded Interpretive � Vol. II by McCabe $1 3 languages 

..,.�-11 0 Beginning FORTH by 0 METAFORTH by 
Chirlian $ 1 7  Cassady 0 FORTH Encyclopedia 0 Systems Guide to fig-
Pocket Guide $7 FORTH 

$23 

$30 

$25 0 And So FORTH by Huang. A 0 Invitation to FORTH $20 
college level text. 

. 
$25 0 PDP-1 1 User Man. $20 O FORTH Programmmg by "' 0 FORTH-83 Standard $1 5 Scanlon $1 7 ..,.� ... 

0 FORTH on the ATARI by E. 0 FORTH-79 Standard $1 5 

Floegel $8 0 FORTH-79 Standard 

0 Starting FORTH by Brodie. Conversion $1 0 

Best instructional manual 0 Tiny Pascal fig-FORTH $1 0 
available. (soft cover) $1 8 0 NOVA fig-FORTH by CCI 

0 Starting FORTH (hard Source Listing $25 
cover) $23 0 NOVA by CCI User's 

-"' o Manual ..,.�.... 68000 fig-Forth with $25 

assembler $25 0 Jupiter ACE Manual by 
..,.�'�� Vickers � $1 5 

0 Installation Manual for fig-FORTH, $1 5 

Source Listings of fig-FORTH, for specific CPU's and computers. The 
Installation Manual is required for implementation . Each $1 5 

0 1 802 0 6502 0 6800 0 AlphaMicro 
0 8080 0 8086/88 0 9900 0 APPLE II 
0 PACE 0 6809 0 NOVA 0 PDP-1 1 /LSI-1 1 
0 68000 0 Eclipse 0 VAX 0 Z80 

Ordering Information: Check, Money Order (payable to MOUNTAIN VIEW PRESS, 
INC.). VISA, MasterCard, American Express. COD's $5 extra. Minimum order $ 1 5 .  
No billing o r  unpaid PO's. California residents add sales tax. Shipping costs in US 
included in price. Foreign orders, pay in US funds on US bank, include for handling 
and shipping by Air: $5 for each item under $25, $ 1 0  for each item between $25 and 
$99 and $20 for each item over $1 00. All prices and products subject to change or 
withdrawal without notice. Single system and/or single user license agreement 
required on some products. 

M O U NTAI N VI EW P R ESS, I N C. 
PO BOX 4656 MOUNTAIN VI EW, CA 94040 (41 5) 961 -41 03 
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User's Column 

New Machines, Networks, 
and Sundry Software 
Chaos Manor is inundated with new computers 

by Jerry Pournelle 

We've got three new machines
four if you count the IBM PC, which 
arrived only a month ago. Alas, the 
work load at Chaos Manor has come 
in a flood that threatens to drown us, 
and we haven't yet been able to get 
a new editorial assistant on board, so 
there's not been as much hacking 
about with the machines as I'd like. 

Meanwhile, things are happening 
in micro land. The winds of change 
are blowing again, and it's a bit hard 
to look far ahead. Even so, we can 
spot some trends. 

First, though, the Corvus. 

Corvus 
The Corvus Concept is a fairly rev

olutionary piece of equipment. Cor
vus calls it a "workstation;' which is 
to say that not only is it a full com
puter based on the Motorola 68000 
chip, but the company has also paid 
a lot of attention to making it com
municate with other equipment. 

The Concept is an 8-MHz machine 
with 512K bytes of memory, a 720 by 
560 bit-mapped display, a well laid 
out Keytronics keyboard that looks an 
awful lot like an IBM Selectric, a hard 
disk, and a bunch of communications 
ports. The screen is unusual: it's taller 
than it is wide, or it can be laid on 
its side so that it's wider than tall. The 
monitor is a big Ball Brothers that 

feels like it weighs a ton; you want 
hefty furniture, and don't expect to 
carry a Concept around very much. 

I'm very fond of the detached key
board, and I like the character set 
used on the screen. Being bit
mapped, it can show boldface and 
italics. The machine comes with a text 
editor called "Edword:' The name is 
a horrid pun, but the editor itself is 
quite nice, sort of a well-tamed 
EMACS with lots of dedicated keys. 
The editor continuously updates the 
disk file every 30 seconds or so. That 
takes less than a second to write to 
the hard disk; it's not particularly 
distracting. This means that power 
failures, or playful kittens, can't lose 
you more than a few seconds' worth 
of work. Edword (ye gods I hate that 
name!) keeps a complete disk file of 
everything you've done, so that 
there's a full Undo function; enough 
presses of Undo will get you right 
back to a blank screen. 

The operating system and disk for
mats are Corvus's own, of course, 
and are going to require more study. 
So far, I've used UCSD p-System and 
CP/M-68K on the Sage and CP/M-
68K on the Compupro 68000. I think 
I prefer Corvus's own operating sys
tem to the other two, but that view 
is based on far too little experience to 
put any confidence in. 

• 

One feature I like in the Corvus is 
a Suspend key; pressing it will let 
you do other tasks, such as commu
nications through the modem, after 
which you can resume editing or 
whatever . .  

We're always concerned about 
hard-disk systems. Some, like the 
Kaypro 10, must be shut down in a 
particular sequence that retracts the 
disk head to what's called a "landing 
position." There wasn't any obvious 
shutdown procedure for the Corvus, 
so Alex called David Ramsey of 
Corvus to ask how to turn the ma
chine off. 

"Set all switches to the 'off' posi
tion," was the reply. 

While we were on the phone the 
wind came up, and we had two short 
power failures, with power restora
tion too quick to allow us to turn off 
the machine, so that the Corvus disk 
powered down and back up unat
tended. The Corvus never lost a 
single byte of data and is unharmed. 

By contrast, there seems to be a 
newly developed bad area on the 
Kaypro lO's hard disk; we don't know 
if this is related to the spate of storms 
and power failures we've had this 
month, but it might be. 

There's a lot to like about the 
Corvus, and you'll certainly be hear
ing more about it in future columns. 
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I confess that until I began playing 
with its new machinery, I wasn't 
much impressed with the company; 
but the Concept has completely 
changed my view. 

Alex has done more with the 
Corvus than I have. His notes open 
with, "I think the Concept is great!" 
He's also anxious to see Corvus's 
Unix for the 68000 Concept, which it 
claims will be available Real Soon 
Now. At COMDEX, Corvus showed 
off its new "gateway" to the IBM SNA 
(System Network Architecture); that 
plugs into the Corvus Unix engine, 
which is a 68000 box something like 
the Concept but not quite. The com
pany will also be adding an interface 
to Ethernet. 

Networking 
Computer networks are the corning 

thing. Individual micros are power
ful enough to do most of the work 
needed by small businesses, but not 
all of it. In particular, micros can't 
store and easily retrieve huge gobs of 
data, and of course they're limited in 
the number of data sources that can 
be active. 

The obvious solution is to connect 
a bunch of micros together. Network
ing has long been done with big 
mainframe machines and minicom
puters; it's harder to accomplish for 
micros than it sounds. Of course, one 
might use the same kind of network 
interface for micros that is used on 
minicomputers. One of the most 
popular is Ethernet, developed by 
Xerox. The problem is that an inter
face board to couple any machine to 
Ethernet will cost about $1000, which 
is trivial compared to the cost of a big 
mini but is no small sum for micro 
users. 

One of the Concept's strongest fea
tures is communications. The ma
chine comes with an Omninet inter
face; we also have Omninet interface 
boards for the IBM PC, the Apple, 
and our S-100 system. Ornninet uses 
a twisted pair of wires and will run 
up to 2000 feet between workstations. 
Alex is even now stringing wires 
through the house. With luck, we'll 
soon have all the major machines in 
Chaos Manor connected to the Cor
vus hard disk. 
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· Corvus believes in Omninet. Its 
new headquarters in Silicon Gulch is 
wired for communications : coaxial 
cable between buildings, Omninet in
side each. Corvus will use its "SNA 
gateway" box as an interface between 
other kinds of computer networks. 
The "gateway" looks a lot like the 
bottom part of a Concept. It has big 
slots for an Ethernet board and small 
slots for Apple boards. For that mat
ter, the Concept has four Apple-type 
slots in back. We're told that most 
Apple boards, including 5%- and 8-
inch disk controllers, will run in 
those. 

If you listened in the right places 
at COMDEX, you could hear rumors 
of an IBM multiuser machine that 
would be the big brother of the IBM 
PC. If that's truly in the works-and 
it makes sense-then a network offi
cially supported by IBM wouldn't be 
far behind. 

With luck, we'll soon 
have all  the major 
machines in Chaos 

Manor connected to 
the Corvus hard disk.  

An IBM "big micrd' would surely 
be built around a larger chip than the 
8088 used in the PC and PCjr. Since 
IBM owns some 15 + percent of Intel, 
it's likely to be one of the new Intel 
family, possibly the iAPX286, or even 
the 486, unless the production prob
lems Intel has had lately persist 
longer than I think they will. What
ever IBM uses, I suspect the "Super 
PC" will connect downhill to the PC 
and uphill to IBM mainframes. 

What net might IBM use? It has 
several choices. 

(1) It can go with the fast but 
relatively expensive Ethernet. If Big 
Blue does that, Ethernet will be 
"legitimized;' with some drop in 
prices as a result of increased volume 
of sales. The most popular IBM PC 
Ethernet interface is based on one 
very complicated chip, so hardware 
prices have the potential to drop. 

On the other hand, the low-cost 
net designers won't give up. Omninet 
will get a fair amount of business, 
because Omninet can hook into 

Apple and other machines incompat
ible with Ethernet . Besides, if 
Ethernet can be put on one (expen
sive) chip, the less expensive nets can 
be put on a single (cheaper) chip as 
well. There'll also be a scramble to 
build gateways to the IBM network. 

(2) It can go with an existing low
cost net system like Omninet, Arcnet, 
or some other RS-232C-type net
work. This doesn't seem likely: IBM 
would be just another competitor in 
an already crowded market. 

(3) It can go with its own expensive 
network. This is certainly consistent 
with IBM's past actions. It wouldn't 
be a popular choice among users, but 
that hasn't concerned IBM in the 
past. 

(4) It can devise its own cheap net-
. working system. This is a nontrivial 
R&D task even for IBM; but it would 
certainly have a major effect on the 
market, causing a big shakeout and 
cleanup. Alex doesn't think this alter
native is · likely, and I'm inclined to 
agree. 

Networking Really Is Important 
Why worry about networks? Busi

nesses and hackers alike will want 
them. There's so much appeal for 
business in a network that links in
compatible machinery-such as Ap
ple, IBM, Kaypro, Eagle, Corvus, 
etc.-that "independent" networks 
will flourish no matter what IBM 
does. For example: once we have 
Omninet set up, 111 be able to transfer 
files among the Apple, Corvus, Com
pupro, Z-100, and IBM PC machines, 
neatly solving a number of the disk
format problems that have plagued 
us for months. 

Networks will be forced upon the 
bigger companies just to increase 
productivity. Some businesses may 
resist, but that will stop the day the 
managers of Company A find that all 
of Company B's employees know of 
1\s newest developments before all of 
1\s people know. 

In fact, there's going to be a thriv
ing business in building gateways be
tween various popular networks, and 
outfits like Corvus are getting a head 
start. A black box that interconverts 
all networking protocols will be man
datory when a business wants to con-



How can your microcomputer talk 
to an IBM mainframe? 

CLEO. 

The communications features of the CLE0-3270 Software 
package allows your microprocessor to emulate a cluster 
of IBM terminal devices. 

You don't even need to change software on your main
frame computer. because for all it knows. it's communi
cating with a 327 1 - 1 2. 3275- 1 2. or 3276-XX cluster. And 
the program will accommodate up to 8 terminals. 

The CLEO software provides the cluster emu lation and 
makes the ASCII devices look like an IBM 3278 CRT and 
3287 printer. 

If your IBM mainframe doesn't support remote 3270 clus
ters, you need remote batch communications. CLE0-3780 
Software is your answer. 

For full details contact Phone 1 .  Inc . .  461 North Mulford 
Road, Rockford. IL 6 1 1 07; phone (8 1 5) 397-81 1 0. 
Circle 286 on Inquiry card. 

Standard Features .. CLEO 3270 
• Bisynchronous 3276-2 protocol to 9600 baud 
• SDLC 3271 - 1 2  and 3275- 1 2  protocol 
• Up to eight l ine cluster activity 
• Selectable control unit add ress 
• User install program for various CRTs 
• 3278 emu lation for ASCI I  CRTs 
• Available for CP I M"' .  MP I M'". MsDOS"' . TurboDOS"'. U nix"' . 

and Xenix'". 
• Coded in C language 
• 3276- 1 2  protocol, coming soon 

Standard Features .. CLEO 3780 
• Point-to-point and mu ltipoint communications 

• Available for CP I M"' . MP I M'" ,  MsDOS"', Turbo DOS"'. U nix"' , 
and Xenix'" .  

• Supports transparent mode 
• Coded in C language 

CP I M is a Trademark of Digital Research. I nc. 

MP I M is a Trademark of Digital Research. Inc. 
MsDOS is a Trademark of Microsoft. Inc. 

TurboDOS is a Trademark of Software 2000. Inc. 
Unix is a Trademark of Bell Labs 
Xenix is a Trademark of Microsoft. Inc. 



nect several "unfriendly" networks. 
Some years ago, Digital Research 

sold something called "CP/Net" that 
allowed CP/M machines to talk to 
each other. We had a copy here at 
Chaos Manor, but we never had it 
running. CP/Net languished within 
Digital Research, getting little sup
port or sales, and in early 1983 Digital 
Research quietly removed it from the 
market, neatly stranding several out
fits whdd signed up for the 16-bit ver
sion. In theory, Digital Research will 
support CP/Net, although the com
pany no longer sells it . In practice, 
that support is minimal. 

At this fall's COMDEX, DR an
nounced "Soft/Net," its new net
work. Unlike hardware manufac
turers who sponsor networks built 
around one particular kind of net
work hardware, DR plans to support 
all the major networks, including 
Omninet, Arcnet, and Ethernet . (In 
fact, DR had TI Professionals, IBM 
PCs, and Compupros talking to each 
other in its booth at COMDEX. )  This 
is a clever move, since there's no 
clear-cut network leader. If IBM an
nounces a micro network, DR can 
quickly add it to its stable-always 
assuming that Digital Research 
doesn't already know what Big Blue 
plans. There's some evidence that it 
does, as we'll see later. 

Soft/Net is supposed to connect to 
both 8-bit and 16-bit micros running 
CP/M, CP/M + ,  CP/M-86, and Con
current CP/M. The network is sup
posed to look just like any other disk 
or printer to the computer; current 
software should run without 
changes. In theory, that will end disk
format incompatibilities :  put your 
files on the central disk drive and use 
PIP to move them to another ma
chine. Soft/Net should also be a big 
boon to bulletin-board operators. 

DR promises all the usual trim
mings to go with Soft/Net: file shar
ing, password protection, record 
locking, and file locking. (File lock
ing means that no one else can write 
to a particular file while you're using 
it; record locking write-protects only 
specified records within a file. )  If DR 
can make this work, it will be tre
mendously popular and successful. 
I believe that Concurrent CP/M will 
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replace PC-DOS in the IBM PC 
world; add Soft/Net, and · DR will 
have given the micro world a new de 
facto standard. The computer world 
desperately needs a software net
work that works with all the other 
popular networks; we wish Digital 
Research well in this effort. 

Operating Systems, 
Past and Future 

When microcomputers first came 
out, there were oodles of different 
operating systems, and the only way 
our computers could talk to each 
other was by (ugh!) paper tape. Then 
came the CP/M revolution, and sud
denly hackers with machines made 
by different companies could com
municate simply by swapping disks. 
CP/M quickly became the de facto 
standard. 

For a while, few doubted that CP/M 
with upgrades to 16-bit systems 
would continue to be the standard; 
then came IBM. For some reason, 
Digital Research didn't sign up IBM, 
and Microsoft's PC-DOS became the 
standard for IBM PC systems. CP/M-
86 was available, but few bought it. 

The original PC-DOS had remark
able similarities to CP/M 1.4. How
ever, the commands for PC-DOS 
were quite different from CP/M's, in 
some cases being precisely backward. 
PC-DOS also suffered from CP/M 
1.4's major limitations, and many pro
grammers muttered that it wasn't 
truly an operating system; it was 
merely a job-control language. It was 
obvious to most that vanilla PC-DOS 
wasn't long for this world. Changes 
would be made. 

The inevitable was delayed a bit by 
embellishments to PC-DOS; inci
dentally, that made PC-DOS less and 
less like MS-DOS, increasing the 
babel in 16-bit land. Even so, PC
DOS has too many limits. Some
thing's going to give. 

There are several possibilities. 

Unix 
Unix, for the tiny few who don't 

know, is a multiuser, multitasking 
operating system developed at Bell 
Laboratories. Multitasking means 
that one user can do several jobs at 
the same time, with some intercon-

nection between the jobs; multiuser 
allows more than one person to use 
the computer, not all that useful for 
a micro: better, I'd think, to have "one 
user, one computer:' Multitasking, 
though, is very useful. 

It seems that Unix System 5 is go
ing to be very different from Xenix. 
As a result, Microsoft will not be 
writing a version of System 5 for In
tel for the iAPX286. Instead, Intel has 
contracted for a version of System 5 
from Digital Research. Xenix's posi
tion in the marketplace may now be 
somewhat less secure than it once 
seemed. 

Unix probably-would have become 
commercially popular, but Bell had 
some legal problems involving anti
trust, so the price tag was kept very 
high-except for nonprofit users. 
These latter could buy Unix for trivial 
bucks, and did, so that a number of 
computer science students learned to 
use Unix, and many came to love it. 

We've heard rumors of Unix for 
micros since the late 70s. The rumor
mongers are usually very positive. "I 
can't wait;' and "Wow, will you love 
Unix!" are typical. A few detractors 
mutter that users had better be pre
pared to know more than they want 
to about their computers; Unix lets 
you do a lot more than CP/M does, 
but before you can do anything you 
must learn more about Unix than 
you'll ever need to know about 
CP/M. 

I won't get into that debate here. 
For one or another reason, <3. series 

of "almost Unix" systems were devel
oped, the best known of which was 
Xenix. 

Meanwhile; a few outfits, such as 
Charles River Data, have a real live 
Unix clone (called Unos) on their 
MC68000 systems. After the first of 
the year, when, for reasons never 
clear to me, we're going to dismantle 
the world's best-run telephone com
pany (have you ever tried to make a 
phone call in Paris?), Unix will, we 
are told, be a lot cheaper for ordinary 
businesses; some predict a rush to 
Unix. Others are more skeptical. 

At the moment, there's no -clear 
"standard" operating system for 
MC68000 microcomputers. Unix may 
take over that spot. · 



computers 
wholesale 

Esprit . . . . . . . . • . . . . . . . .  $489 
Esprit II . . . . . . . . . . . . . . . . .  499 
Esprit I ll . . . . . . . . . . . . . . . . .  649 

LEAR S E I G LE R  

ADM 3A . . . . . . . . . . . . . . .  $529 
ADM I I  . . . . . . . . . . . . . . . . . .  539 
ADM 36 . . . . . . . . . • . . . . . . .  979 

New! 
Televideo Personal Terminal 

Personal Terminal . . . . . . . . .  $399 
Personal Terminal . . . . . . . . . .  529 
w/300 band modem 
Personal Terminal . . . . • . . . . .  849 
w/1200 band modem 

TELEVIDEO 

9 1 0  . . . . . . . . . . . . . . . . . . .  $439 
914 . . . . . . . . . • . • . • . . . . . .  579 
924 . . . . . . . . . . . • . • . . . . . .  695 
925 . . . . . . . . . . . . . . . • . . . .  699 
950 . . . . . . . . . . . . . . . . . . . .  865 
970 . . . . . . . . . . . . . . . . . . . .  929 

TEXAS INSTR U M E NTS 
Tl 703 Printing Terminal . . . . . .  Call 
Tl 707 Print Term. wlmodem . . . .  Call 

WYSE 

50 • . . . . . . . . . . . . . . . . . . . .  Call 
75 !Color! . . . . . . . . . . . . . . . .  Call 

ZENITH 

Z-29 . . . . . . . . . . . . . . • . . .  $659 
ZTX-10 . . . . • . . . . . . . . . . . .  319 
ZTX- 1 1  . . . . . . . . . . . . . . . . .  389 

-MODEMS-

Micro Modem 1 00 . . . . . • . .  ;$299 
Micro Modem II . . . . . . . . . . .  249 
Smartmodem 300 . . . . . . . . .  1 99 
Smartmodem 1200 . . . . • . . .  498 
Smartmodem 1200B . . . . . . . .  Call 

NOVATION 

0-Cat . . . . . . . . . . . . . . . . .  $ 1 49 
J-Cat . . . . . . . . . . . . . . . . . . . .  99 
Apple Cat II . . . . . . . . . . . . . .  269 
1 03 Smart Cat . . . . . .  , . . . . .  1 79 
103/212 Smart Cat . . . . . . . .  399 
212 Auto Cat . . . . . . . . . . . . .  549 
Access 1 -2-3 . . . . . . . . . . . . .  449 

SIG NALMAN 

Mk l . . . . .  $ 7 9  M k VII . .  $ 1 09 
Mk Ill . . . . .  99 Mk II  . . . . . .  79 
Mk V . . . . .  89 Mk VI . . . .  Call 

U.S. ROBOTICS 

Auto Diai 212A . . . . . . . . . . .  $439 
Password . . . . . . . . . . . . . . .  339 

Advertised prices reflect a cash discount on prepaid 
orders only. Most items are in stock for immediate 
delivery in factory sealed cartons with full factory 

Amdele MAl Graphics Board . $479 
AST Sixpak plus 64k . . . . . . . .  299 
AST Megaplus 256k . . . . . . . .  569 
CCS 1 3 2  Column Board . . . . . .  589 
Microsoft 256k RAM Board . . .  399 
Plantronics Color + Board . . . .  399 
Quardram New Ouadboard . . .  Call 
Quad ram Quadlink Board . . . . .  Call 
Tecmar 1 st MATE Board . . . . .  229 
Tecmar Graphics Master Board . 569 
64K Chip Kit 19 chips I . • • • • • • . • • •  Call 

-SYSTEMS

COLU M BIA 
VP Portable . . . . . . . . . . . . . .  Call 
MPC . . . . . . . . . . . . . . . . . . .  Call 
MPC w/Hard Disk . . . . . . . . . . . . .  Call 

C R O M E MCO 

C-1 0 Super Pak . . . . . . . . .  $ 1 429 
C- 1 0M P w/MicroPro software . . . .  1 8 1 9  
CS-1 . . . . . . . . . . . . . . . . . .  3 1 95 
CS-2 . . . . . . . . . . . . . . . . . .  3755 
CS-3 . . . . . . . . . . . . . . . . . .  5595 
64 FDC . . . . . . . . . . . . . . . . .  475 
TUART . . . . . . . . . . . . . . . . .  255 

EAGLE 

I I  E Series PC Series 
I I  E-1 II  E-2 � PC-2 PC-1 + 
II  E-3 II  E-4 PC-2+ PC-XL+ 

1 600 Series SPIRIT 
1 620 1 630 Portable 
- Call us today for the best prices-

I NT E RTEC • • . . . . • • • •  Call 

M O RROW 

New Portable w/2 Drives & Software • Call 
MD-11 wA-Iard Dis k +  Software . . . .  Call 

N EC 

PC-820 1 Portable . . . . . . . . .  Call 
PC-8801 A Computer . . . . . . .  Call 
PC-8831 A Dual 5114-disk drive . . . .  Call 

N O RT HSTAR 

New! Dimension . . . . . . . . . . .  Call 

SAN YO 
MBC 1 100 . . . . . . . . . . . . .  $1349 
MBC 1 200 . . . . • . . . . . . . . .  1 599 
MBC 550 . . . . . . • . . . . . . . . . . . . . .  Call 
MBC 555 . . . . . . . . . . . . . . . . . . . . .  Call 

T E LEVIDEO 

TS-803 . . . . . . . . . . . . . . .  $ 1 989 
Portable . . . . . . . . . . . . . . . . .  Call 

Z E N ITH 

ZF- 100-21 . . . . . . . . . . . . .  $23 1 9  
ZF-1 20-22 . . . . . . . . . . . . . .  2869 
ZF-1 20-32 . . . . • . • . . . . . . .  44 79 

31 5-472-3055 
Box 160 Brewerton , N.Y. 13020 

Circle 94 on inquiry card. 

ANADEX 

DP-9501 . . . . . . . . . . . . . .  $ 1 099 
DP-9620 . . . . . . . . • . • . . . .  1 1 99 
DP-9625 . . . . . . . . . . . . . . .  1 299 
DP-6500 . . . . . . . . . . . . . . .  2399 
WP-6000 . . . . . . . . . . . . . .  2 1 59 

C E N TRON ICS 

730-1 Parallel . . . . . . . . . . . .  $ 1 99 
739-3 Serial . . . . . . . . . . . . . .  449 

COEX 80 FT parallel . . . . . .  $219 
CITOH 

Prowriter 8 5 1 0A Par . . . . . . .  $369 
Prowriter 851 OA Ser. . . . . . . .  569 
Prowriter I I  Par . . . . . . . . . . . . .  669 
Prowriter I I  Ser . . . . . . . . . . . . .  739 

DIABLO 

620 RO 25 CPS . . . . . . . . . .  $ 9 1 9  
630 R O  40 CPS . . . . . • . . . .  1 769 

E PSON 

RX-80 . . . . . . . . . . . . . . . . . .  Call 
RX-80FT . . . . . . . . . . . . . . . .  Call 
FX-80 . . . . . . . . . . . . . . . . . .  Call 
FX-100 . . . . . • . • . . . . . . . . .  Call 

G E M I N I  

10X . . . . . . . . . . . . . . . . . .  $295 
1 5X . . . . . . . . . . . . . . . . . . .  435 

MANN ESMAN TALLEY 

MT- 1 60 1 . . . . . . . . . . . . . . .  $ 529 
MT- 1 60 l . . . . . . . . . . . . . . .  579 
MT- 1 80 l . . . . . . . . . . . . . . .  859 
SPIRIT . . . . . . . . . . . . . . . . . .  Call 

NEC NEWNEC 2050 . . . . .  $979 
3 5 1 0  . .  $ 1 399 3530 . .  $ 1 490 
3550 . . .  1849 7 7 1 0  . . .  1 899 
7715 . . .  1 949 8023 . . . .  399 

OKIDATA 

ML-82A . . . . . . . . . . . . . . . .  $ 299 
ML-83A . . . . . . . . . . . . . . . . .  569 
ML-92 Par . . . . . • . . . . . . . . . .  449 
ML-92 Ser . . . . . . . . . . . . . . . .  529 
ML-93 Par . . . . . . . . . • . • . . . .  709 
Pacemark 2350 . . . . . . . . . . .  Call 
Pacemark 2410 . . . . . . . . . . .  Call 

PANASON I C  
KX-P1090 . . . . . . . . • . . . . .  $ 3 1 9 

QUME 

Sprint 1 1 /40 . . . . . . . . . . .  $ 1 299 
Sprint 1 1 /55 . . . . . . . . . . . .  1499 

SILVER R E E D  
E X P  500 Par. . . . . . . . . • . . .  $459 
EXP 550 Par. . . . . . . . . • . . . .  659 
EXP 550 Ser. . . . . . . . . . . . . .  689 

Tl 8 1 0  Basic . . . . . . . . . . . .  $ 1 1 99 
TI 8 1 0 LQ . . . . . . . . . . . . . .  1 9 1 9 
Tl 850 Par . . . . . . . . . . . . . . . .  499 
Tl 855 . . . . . . . . . . . . . . . . . .  Call 

-MONITORS-

A M D E K  

Color I . . . . . . . . . . . . • . . . .  $275 
Color l +  . . . . . . . . . . . . . . . .  3 1 9  
Color I I  tRGBI . . . . . . . . . . . . . .  399 
Color I l l  IRGBI . . . . . . • . . . . . . .  349 
300 G 1 1 2" green) . . . . . . . . . . . .  1 35 
300 A It 2" amber) . . . .  , . . . . . . .  145 
3 1 0 A (IBM PC) . . . . . . . . . . .  1 69 

B M C  

1 5  MHZ 1 1 2 "  green) . . . . . . . . . . .  $79 

N E C  

JB-1 260 i t 2" amberl . . .  , . ,  . . .  $ 1 09 
JB- 1 20 1  1 1 2" green) , . . .  , . . . . .  1 35 
JC-1 2 1 2 1 1 2" color) . . .  , . . . . . .  339 
JC- 1 203 i 1 2" RGBI . . . . . . . . . .  549 

PAN ASO N I C  
1 2" Green Monochrome . . . .  $ 1 69 

1 2 "  Amber Monochrome . . . .  1 79 
1 3 "  RGB . . . . . . . . . . . . . . . .  389 

TAXAN 

KG 1 2N ( 1 2" green) , . .  , , . ,  . . .  $ 1 29 
RGB Vision 1 1 1 2" color) . . . . . . . .  299 

Z E N I T H  

Z·122 1 1 2 " amber) . . .  , . • . . . .  , $ 1 39 
Z-123 i 1 2" green) . . . . . . . . . . . .  1 09 

- HARD DISKS
CORVUS 
Model 6 . . . . . . . . . . . . . . .  $ 1 869 
Model 1 1  . . . . . • . . . . . . . . .  2549 
Model 20 . . . . . . . . . . . . . . .  3399 
Omninet 6 . . . . . . . . . . . . . .  1 695 
Omninet 1 1  . . . . . . . . • . . . .  2375 
Omninet 20 . . . . . . . . . . . . .  3225 
Mirror Back-up . . . . . . . . . . . .  670 

- DISKETTES-

Maxell 

5 1/4" MOl . . . . . . . . . . . .  $22.95 
5 1/4" MD2 . . . . . . . . . . . . .  32.95 

3M/Scotch 

51/4" SSDD . . . . . . . . . . . .  $ 2 1 .95 
51/4" DSDD . . . . . . . . . . . .  30.95 

Educator 
Lifetime Warranty 
51/4" SSDD . . . . . . . . . . . .  $ 1 7 . 50 
5 1/4" DSDD . . . . . . . . . . . .  23.50 



You get Tektronix 4Q10 
compatibility to run industry 
standard graphics software. In 
the text mode, ,you get DEC 
VT100 compatible 80 and 132 ; ' 
column formats and 24149 line 

Northwest 
Digital Systems 

P.O. Box 1 5288 
Seattle, WA 981 1 5  

(206) 524-0014 
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J(J. captu[ta. yourgr.fJ.phs and. text;p • 
on hardcopy, yeU will also want ;"" . 
our printer intertac;;e board for 
popular dpt matrix printers. , 
Specify if you need serial or 
paraliel compatil(ility. 
• Ask about GRAPH ICS,P.LUS for the Z-29 

·-------------· 
I· 0 Enter m y  Order I 
I 0 Send literature only Quantity I 
I 0 GRAPHICS-PLUS (GP-19)boa•d S 849 __ 

0 Z t 9 Terminal with G P · 1 9 installed 1495 I 
I 0 Pr1nter i / O board · 195 == I 
I 0 Serial I/O 0 Parallel I/O I 
I Total $ __ I 1 Name __________ 1 
I Company I 
I Address ----------

City State_z,p_ I 
I Telephone I 
·-------------· 

Circle 268 on inquiry card. 

One prediction I can make with 
confidence: you won't see "vanilla 
Unix" anywhere a business user can 
get at it. Straight from the box, Unix 
is user-threatening. Unix is very 
adaptable, though, and can be sur
rounded with a very friendly com
mand structure "shell:' 

Concurrent CP/M 3.1 
A major contender for supremacy 

in the PC-compatible world is Digital 
Research's Concurrent CP/M-86, 
which I'll call CCPM. 

CCPM has a lot going for it. For 
one thing, it's file compatible with 
CP/M 2 .2, meaning that it's possible, 
if nontrivial, to transfer files written 
on 8-bit machines up to your PC
compatible 16-bit equipment. This is 
important for companies planning an 
upgrade from 8-bit equipment. 

Second, CCPM is . multitasking. 
That is, you can be working with 
your text editor, go do some calcula
tions, drop that to start printing a file, 
let that be printing and start a long 
compilation, and leave the compiler 
going while you return to your text 
editor as if you'd never left it. This is 
such a nifty feature that anyone who 
uses it will never understand how he 
got along without it . 

Even so, CCPM hasn't quite caught 
on, largely because so much PC-DOS 
software is out there, and there were 
a few difficulties with early versions 
of CCPM. 

Have no fear. Concurrent CP/M-86 
3.1 is here. 

The new CCPM is not only multi
tasking, it is also multiuser, which 
means it looks an awful lot like Unix. 
Indeed, you can recompile most 
CCPM programs and they'll run 
under the Unix operating systems 
that are being developed in various 
skunk works in Silicon Valley. 

More important, CCPM 3 .1  
emulates PC-DOS: that is, along with 
CCPM you can get an enhancement 
that will let you, as one (or more) of 
the multiple tasks CCPM is capable 
of, run PC-DOS programs right out 
of the box. Now there are limits, of 
course :  programs that are hardware 
specific to the IBM PC aren't going to 
run on anything but a PC. However, 
all the PC-compatible software will 



Circle 137 on mq . uiry card. 



run with any machine with CCPM. 
In particular, we're getting it going on 
our Compupro Dual Processor, as 
well as on the Compupro 8086/8087 
and the Eagle 1600. Also, Compupro 
is developing a PC-compatible video 
board for the S-100 bus; this will let 
us use even more PC-DOS software 
without modification. (That board 
should be available sometime in the 
spring of 1984. )  

CCPM 3.1 will also support the 
Digital Research GSX graphics pack
age, Soft/Net network communica-

. tions, the 8087 math chip, and a print 
spooler. Test versions are being 
delivered to beta test sites as I write 
this. CCPM 3.1 is not yet released, 
and is an OEM product, but it should 
be released not long after you read 
this. I expect to like it a lot . 

Windows, Too 
One of the big themes of this fall's 

COMDEX was "windows:' Window 
is a generic term for displaying more 
than one job (task) on a computer 
screen at once. Until recently, win
dows were available only on very ex-

pensive computers like the Xerox 
Star; then the Apple Lisa showed up. 
Since then, many companies have 
raced to put windows on the IBM PC. 

There's a difference between win
dows and concurrency. The original 

· Concurrent CP/M will run more than 
one task at a time, but you can watch 
only one at a time. This is like a 
television: you have a number of 
channels, but you can watch only one 
at a time. You have to constantly 
switch channels to see when the 
commercial is over. 

With computers, windows let you 
watch more than one program, or 
channel if you will . Each window sits 
on its own portion of the screen; you 
can move freely between them 
(usually with a mouse) . If, say, you 
are processing words and get a sud
den urge to draw a graph, you can 
see both with windows. 

You can also have windows with
out concurrency: that is, windows 
can be a screen feature to let you 
watch different displays, but they're 
all generated by the same program. 
Some of the most widely advertised 

"window" systems are that kind. 
The newest version of Concurrent 

CP/M has both: you can start a long 
assembly, and while that's running, 
open a new window to start an en
tirely different program, while leav
ing a window open on the assembly. 
You could then open another win
dow and use it to watch a program 
running under PC-DOS. CCPM 3.1 
supports up to four concurrent tasks, 
and you can watch them all in opera
tion on the same screen. 

Deep Silence 
Many of us have known for almost 

a year about Concurrent CP/M's abil
ity to run PC-DOS programs. Why, 
then, has it taken Digital Research so 
long to announce it? 

I don't know, but I have a guess. 
Digital made a serious mistake 

when IBM brought out the PC. There 
are a number of rumors about why 
the PC didn't come out with CP/M-
86. No matter which is true, it was a 
very serious situation for Digital Re
search. It had been the de facto stan
dard, and suddenly it was only a far-

Text continued on page 58 

IT'S SIMPLE • •  • CALL AND SAVE MON EY! U P  TO 
Since 1 9 78 1 -800-841 -0860 

GA. INFO 9 1 2-377-7 1 20 · 

20°/o 
DISCO U NT 

NAM E BRAN D PRODUCTS AT D I SCOU NT PR I CES 
WE SELL  

I BM-PC COM PATI BLES 
CALL FOR YOU R  CHOICE 

EaGLE COLUMBIA 
PC PC 

TRS-80 
MODEL 2000 

$CALL 
DI RECT MARKETING 

COMPUTERS AND 
EQU I PMENT TO SAVE 

YOU MON EY!  
FREE UPON REQUEST 

•PRICE LIST AND I NFORMATION KIT 

•COPY OF MFR'S WARRANTY 

PRICES AND PRODUCTS ARE SUBJECT TO 

CHANGE WITHOUT NOTICE. 
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(J.!GiwiPll 
PURl RADIO SHACK IOUIPMINJ 

EPSON 
1/fJIIJ. SMITH J;;JJ;� CORONA 

C. ltoh 
MANNESMANN 
TALLY IINovationi[S 
(DHayes® 

SANVO 

-� 

IL � ��@lr v -m r c r o n t C I • I n c  

Transtar OI(IDATA 
TOSH I BA 
r'l l 1 1 :1 1 
� �  

FRANKLIN 
EaGLE 
COnlPLrTEn 

TRS-80 COM PUlERS 
MODEL 1 00 . . . . . . . . . . . . . . . . . . . . . .  ' C A  

MODEL 4 TRANSPORTABLE . . . . . . . . ' CA 

MODEL 2000 . . . . . . . . .  ' CA 

WE CARRY THE COMPLETE 
L I N E  OF TRS-80 COMPUTERS 

PURE RADIO SHACK EQUIPMENT 

$ C A LL 

Circle 238 on inquiry card. 



QUADCOLOR™BY QUADRAM™ 
The first and only color graphics adapter board your IBM PC or XT will ever need. 

• Most advanced color graphics 
board you can buy. 

• 136 different colors. and 
expandable memory. 

• No additional board or modification 
needed to run existing software
completely PC-compatible. 

• Serves your graphics needs today . . .  
ready to meet your expanded 
needs tomorrow. 

Start with Quadcolor I 
Quadcolor I adapts to any color 
monitor and starts you off with 
32K of memory. That means that in 
text mode you get 16 active video 
pages with a 40 column format or 
8 pages with 80 column. Twice 
as many as IBM's Color Graphics 
Adapter offers. 
When you switch to the graphics 
mode. Quadcolor l 's 32K memory 
lets you create two complete pages. 
You can even modiry one page while 
the other is being displayed. for 
special effects like animation. 
Choose 2 true colors for high
resolution displays on RGB 
monitors. With Quadcolor. there's 
no reason to limit yourself to 
black-and-white. 

Quadcolor I also offers support for 
a light pen and an RF modulator 
connector for use with a home 
television set. 

Grow with Quadcolor I I  
As your needs change. plug 
Quadcolor II into Quadcolor I and get 
a total of 96K of memory combined 
with higher resolution bit-mapped 
graphics. Quadcolor II also includes 
BASICQ. a software package that 

Display shown on screen produced with Quadcolor I I .  
IBM is a registered trademark af International Business Machines Corporation. 

enhances the IBM's own BASIC 
capabilities. 
Display graphics like a bar chart. 
and text like graph labels. together 
on the same screen. Now that's 
Quadcolor teamwork. 
When you're in the mood for fun 
and games. Quadcolor II has a game 
port available for your use. 

The choice is clear 
Quadcolor is the only graphics 
board that can offer you all these 
features and the solid tradition 
of Quad ram Quality. Nobody even 
comes close. So be sure you choose 
tomorrow's color graphics board 
today-:-Quadcolor by Quadram. 
With Quadcolor. looking good never 
looked so good. 

4355 I nternational Blvd ./N o rcross. Ga. 30093 
(404) 923-6666/TWX B t 0-766-49 1 5  ( Q U ADRAM N CRS) 

Circle 296 on inquiry card. 
© Copyright 1 983 Quadram Corporation 
All rights reserved 



Ifrou write anything from a leLter a day to a book a month reading this could change your life. 

The 
Word Processing Book 

A Short Course In Computer Literacy 

"Oasis Systems' software - unquestionably the 
best" . . . Peter McWilliams, author of 
the #1 best-selling book on word processing. 



The WORD Plus is the stiwdard by which other 
spelling checkers are measured. Here 's why: 

• Rea/ 45 ,000 word dictionary. 
• Shows errors "in-context . "  
• Interactive word look-up finds correct spelling 

for you and corrects at the push of a button . 
• Hyphenates words automatically. 

• Solves crosswords, puzzles, and anagrams. 

• Works with almost any CP/M®, CP/M-86® 
or MS/DOS ( 1 .0 ,  1 . 1  and 2.0) compatible 
word processing program (W ordStar, Magic 
Wand (PeachText), Spellbinder, Perfect 
Writer, Select, Final Word, Volkswriter, . .  
and more!) .  

Punctuation & Style takes the worry out of writing 
by automatically catching dozens of different 
punctuation errors , both common and obscure. In 
addition, P&S catches unpaired format commands 
(underline, boldface, etc . ) ,  doubled words, and 
more. 

P&S gives you a "critique" of your writing, 
suggesting alternatives for commonly misused or 
over-worked phrases. It also shows where active 
voice can replace passive voice to add clarity and 
precision. 

Punctuation & Style is the perfect companion to 
The WORD Plus . It works easily with m6st CP/M 
word processors. (Available also for CP/M-86 and 
MS/DOS.) 

619-222-1 153 
OASIS 2765 Reynard Way 

SYSTEMS San Diego, CA 92 1 03 

Call or write for 
complete information: 

Circle 271 on inquiry card. 

CP/M and CP/M·B6 are registered trademarks of Digital Research, Inc.  

Dealers contact: 
SOFTWARE DISTRIBUTORS 
1 - 800-252-4024 (in California). . 
1 -800-42 1 -08 1 4  (outside California) 



Text continued from page 54: 
behind Number Two. 

Concurrent CP/M is a genuine ad
vance over both CP/M + and PC
DOS. When users try it, they don't 
want to go back to the older systems. 
Digital got its concurrent system in 
operation well before anyone else, 
and I've seen nothing that can touch 
it . 

One suspects that IBM recognizes 
just how valuable Concurrent is; cer
tainly, there are many signs of im
pending IBM support for Concur
rent. However, Concurrent 3.1 isn't 

(l!!!ffll 
t::::: �������;:��IDM 

out of testing yet. It takes a lot of 
memory, pushing the limits that the 
PCjr can support . There's still time 
for IBM to make some sales. It's a 
pure guess on my part, but I think 
IBM will announce support of Con
current, but not for a while, and that 
DR isn't talking about Concurrent 
CP/M's PC compatibility because 
IBM doesn't want DR to do that yet. 
DR isn't about to give IBM any more 
trouble. If it cooperates with Big Blue, 
it will be the standard again. If it 
doesn't, it will have problems. 

Ulill11J I I, I , 1 • l 

Eagle's Spirit XL 
I saw a lot of IBM PC look-alikes at 

COMDEX. None of them were as at
tractive as our Spirit, which we've 
named Denny Colt. 

The Spirit has a 10-megabyte 
plated-media hard disk. Since it folds 
up into a portable, use of plated 
media on the disk is important: it 
makes the disk a lot more resistant to 
shock. At Spirit demonstrations, the 
Eagle people will pick up the front of 
the Eagle, raise it about 6 inches off 
the table, and drop it while the ma
chine is running. Nothing happens 
to the disk. 

We haven't had the nerve to do that 
to ours, but we did carry it to Las 
Vegas and back, with nary a glitch to 
the hard disk. 

The Eagle people have worked very 
hard to make the Spirit PC compat
ible. All the PC software-quite a 
lot-they worked with runs as it 
comes out of the box. Next month I'll 
have a more detailed report on that. 

There are minor differences. For ex
ample, Rogue, the game of the 
month, runs fine on the Spirit, but 
some of the graphics symbols it 
displays are slightly different. One lit
tle gizmo blinks on the Spirit but not 
on the PC, which is absurd. 

The Spirit comes with PC-DOS 2.0, 
so that you can get some real value 
out of that hard disk. You may 
remember we had the Eagle 1600 
with hard disk running under DOS 
1.1, and since 1.1 has no user num
bers or tree structure, it made it very 

....,.__..-....;,......�-.;�:-.. ____ .....;a:. l hard to find anything on a 10-mega-

NOW AVAILABLE: PAL PROGRAMMERS (call) 
GANGPR0-8'" 
MULTIPROGRAMMER . . . . . . . . . . . . . . . . .  $995.00 
GANGPR08" allows user to program up to 8 Uo/ 
EPROMS simultaneously using the latest stale ot the art 
programming algorithms. II can test and duplicate a 
wide variety of devices trom 16K to 256K There ore no 
personality modules to buy. 8 digit alphanumeric 
display prompts user with messages. Thts unit is ex
tremely easy to operate and is ideally suiled tor a pro
duction environment 

QUV-T8'" series UV EPROM ERASERS 
QUV-T8/2T ($97.50) Is an Industrial quality eraser. 
designed in a steel enclosure with a 5 .. wide tray. UV in
dicator lens. antistatic pad. 60 minute rugged timer and 
solely interlock swilch are standard Capacity is 24 
EPROMS. 15·20 minutes erase lime for 15 EPROMS. 

QUV-T8 I Z ($124.95) Stmtlar to QUVT8/Zf (wtth 40% 
lasler Erase T1me). 

QUV-T8/2N ($68.95) Same as the QW-T8/Zf version 
Wllhout the timer and 5alety interlock switch. · 
QUV-T8 /l ($49.95) Economy model in a molded two 
par1 plastic case. Erases 15 EPROMS in 15 minutes. 

·MCS·48 is a registered trademark ol Intel Co. 

PROMPR0-7'" SERIA,L RS-232 STAND-ALONE . . . . . .  $489.00 
MCS-48" FAMILY PROGRAMMING WlTil PRPMPR0·71 
PROMPR0-7'" is an intelligent self·contained unit. ideally 
suited lor enginneering development. or tor lield ser· 
vice & production. II can program and verity a wide 
variety of 8K to l28K EPROMS. This unit has a 32K (4K 
BYTES). internal RAM Buller lh'al could be accessed by 
the user through a computer or terminaL This unit can 
also program the micro chips such as the 8478. 8749. 8751. 
8741. 8742. 8755. The prtce includes all modules up to 32K 
EPROMS & The 8748 & 8749H Micros. Upload/download Is 
done by either Motorola or Intel Hex tormat. 

PROMPR0-8'" SERIAL RS-232 STAND-ALONE . . . . . .  $689.00 &��� (f�1i�)1�t 
v�Fe�61 

p�a��1���� �� rr;��h rt� 
EPROMs. This RAM buller can be accessed either 
through a computer terminal or by user target system 
(EPROM emulation} PROMPR0-8 8 digit alphanumeric 
display prompts user with the system messages. A 
keypad option is available lor standalone editing. An 
impressive range ol devices are programmed (as stan· 
dard feature). 

SEE US AT COMDEX 
SPRING ATLANTA 

ORDER TOLL FREE 1-800-EEl-PROM (331-7766) 
AVAILABLE SOFTWARE DRIVERS 

- Circle 211 on inquiry card. 

!. IBM PC 2. APPLE ll 3. MD& ISIS 4. CPM 
5. TEKTRONICS 8002 6. COMMODORE 64 7. 11<5·80 COLOR 8. FLEX 

LOCICAL DEVICES I INC. 
DEPT 6. 132l·E N.W. 65lh PLACE , FORT LAUDERDAI£ FLORIDA 33309 

DISTRIBUTOJW&k��Wo�t<t'fflmcATJONS 

byte disk. 

Hope at Last! 
DOS 2.0 is also available for the 

Eagle 1600, and indeed you can be 
sure it runs on it, because the com
pany used an Eagle 1600 as the de
velopment machine to get 2.0 run
ning for the Spirit. Eagle has some 
brand-new ROMs and new operat
ing-system software for the 1600; the 
machine improves constantly. The 
Spirit documents are incomparably 
better than the 1600's documents 
were; and since the 1600 was the de
velopment machine for the Spirit, it 
should be simple work to revise the 
Spirit documents to reflect the pecu-



Revolul ronary Pollable Computer 12 lb 
Internal re- chargeable b a l tenes. - no 

power cord ' 80 cl1ar x 8 l111e l rq crystal 
drsplay' 1 6 · 1J r t 8088 MS ·DOS 1 92 K  ROM + 1 28K RAM 1 28K bubble ··orsk·· runs 
most pc sol tware. graphrcs. optional buill-in 
printer & modem. S PECIAL $ 1  895 LIST S I 995 • 

SPECIAL 
BMC Co lor  
Compuler /Printer 2 th i n l ine f l oppies 

64 K . 2 F t oppres 5 · 1 , _ BAS IC .  C P • M . 
1 6 ·b r l  card. 1 28K  MS · DOS 

L IST . . .  $1 995 
SPECIAL! COLUM BIA 1 600 

$3000 F R EE Software 
N at ionwide S ervice by 
Bel l  & H owell  

BUII I · rn pr1 11 1e1 11 1 - res color 
graphrcs screen durnp to 
pnn1er 2 lloppres CP 1 M 
B A S · I C  W o r d S t a r  
Spei iS tar . Mar iMerge. 
CalcSiar 

keyboard $1 25 I BM color card $249 MP /M-86 Multi-user .;,, 

P lanlronics Color P lus $379 operating system $595  

shipped factory cartons 90-day warranty Columbia VP Portable LIST $2995 . . .  $CALL 
NOW YOU CAN LEAS E A COLUMBIA 1 600 I 

FOR O N LY $83/MO I B M  - XT i n  stock! ! !  $ CALL 

NEC PC- 8 2 0 1  

L ist $799 
$ 609 

Immediate hil! Werghs on ly 3.8 lbsr 40 char x 8 line 
d rsplay : 32 K ROM + 1 6K  RAM l ntertaces prin ters. 
bar-code reader. casset te & lloppres. 

1 6-B IT  POWER For  Your  KAY P R O . 
(01 Osborne. Zorba Xerox 820) Wllh 8088 CoProcessor Board Use MS-005 ro readl 
wrrle I BM - PC d1sket1es and execure PC Soltware1 PLUS 256K RAMOISK speeds 
CP1 M up to 10 t 1mes1 90-day warranty1 I M M E DIATE AVAILABILITY1 
SPECIAL INTRODUCTORY OFFER 256K CoProcessor Board 

$499 
FREE SHIPPING!  

����R APPLE compat ib i l ity . lully legal. BASIC r n  ROM. 
hi-res. /cotor 1560 x 1921 4 channel sound. parai-

ONL Y lei i nt er lace . 40 /80 column. 8 !unct ion keys. $659 casset te i n put  opt .  Floppy run APPLE software' 

FOR APPLE I I  
DISK CONTROLLER . . . . . . . . . . .  59 EPROM WRITER CARD . . . . . . . . . . . . 79 
Z-80 CARD . . . . . . . . . . . .  6S POWER SUPPLY 5 amp . .  . . . . . . . . . . . . . .  69 

�� �g�uC��Dc�ry�ol lswrlch & reverse· 
. . . . . 79 COOLING FAN & surge protector . . . . . . . . . .  59 

6 
· · · . . 109 Hrghesl qua l ity . ceramrc ch rps throughout'  

�R�N��� 8:�8 wic 
.• tite . . . . . . . . . . . . . . . . . . 65 90 Day Uncond it iona l Warranty! fi9 --- ----- - - -- :: - - --

NASHUA  FLOPPY D IS KETTES 
F11sl qual l ly  rnd1vrdual envelopes. ongrnal faciOry 
boxes o l  tO 5 •., - - <lrskettes have rernlorced hubs 
LIFE TIME WARRANTY! M11urnum Order 3 boxes 

5 '14' S . S .  S .d .  
5 '/," S . S .  d .  d .  
5 '/4' d S .  d .d .  
8" S .d .  S . d .  
8 "  d .s .  d .d .  

' ' �. ' 'l ·� . ; I �" i ' ·� : 

1 .49 
1 .84 
2.15 
1 .84 
2.69 

. . -
SIGNALMAN X I I  

MOOEM . 300- 1 200 BAUO . 
Auto-dial. Auto-answer . 

L ist S399 O NLY $299 
(Al l  leatures ol  other smart modems) 
PlUS: leatures you won't lind in the 
competition: D ial-tone detect. Busy 
detect! 

ROMAR-1 1 Apple-compatible. ideal second computer . . . . .  . 469 NEW: BROTHER Electronic Typewriters for Off ice and Home! 

C O M PUTERS 
lAVA fully IBM compatrble 2 drr'JeS . t 699 
CORONA-PC LIST 2995 . 2299 
CORONA-PC pol1ahlc . S CALL 
EAGLE PC-XL Hard disk . 3395 
EAGLE SPIRIT-XL . 3995 
EAGLE 1 620 3995 
EAGLE 1 630 . 4995 
ZENITH Z- t OO. FREE Lolus 1 ·2·3 
Hare! drsk opt ronal . . 2239 

SANYO 550 I dr color MS · OOS W S . CaleS tar . 839 
SANYD 555 2 dr color all softwareaboveplus MariMerge. 

SpeiiSrar lnloSrar BEST 8UY . . . . . .  1095 

NEC-APC 8" drives FREE SOFTWAREo CP/M 86. WIS. 
SpellS tar. Mai!Mergt. SuperCalc. dBASE II. Mi11ionaire 

H0·2 monochrome . . 2749 H0-3 color . . .  3249 

SEEQUA MS-OOS & CP/M-80 . S CALL 

INTERTEC Superbram Compusta1 Headstart . .  S CALL 

MORROW MrcroDectSron M D  2 w letmrnal . 1 469 

MORROW MicroOecislon MD II in stock . . . .  S CALL 

TELEVIOEO Por iable . S CALL 

MOLECULAR S CALL 

M O D E M S  
HAYES 1200 . 384 

HAYES 12008 w SrnartCom I I  . . 439 

HAYES MrcroModem l i e  . 239 

U S  ROBOTICS Passwmd . .  349 

TOLL-FREE LINE BUSY? Hard as we lry. \he heavy demand 
sometrmes results rn all our tofl· free hnes berng engaged 
To place an order call t702) 4 5 1 - 1 36 1 o  we wrll rake you• 
order promptly and Credit you double the cosl ol your calli!! 

SO FTWARE COMPARE OUR PRICES 

* WORDSTAR PROPAK (W/S. SpoiiSiar. MaiiMorgo. Starlndoxl 479 * FRIDAY 1 89 

* BOTTOM LINE STRATEGIST 288 * PFS-FILE 99 
CONDOR Ill w/ReportWriter $CALL * IUS Gil. A/R. A/P (per module) 369 * 

YOUR 
WORD PROCESSING LIST PR ICE 
Final Word !Uncornt 300 228 
Footnote !Dig Mrkll 125 85 
PeachPak ! Peach lreel 500 330 
Pertecl Wr iter /Speller 695 286 
Punct. & Style !Oas is) t25 90 

fR������
e
;,tL

L
s
e
�o����� 

495 264 
t50 1 05 

TRAINING 
A T 1-AI I  75 54 

SPREAD SHEET /FINANCIAL PLANNING 
M u lt iPlan !M icroso lt l 275 

���;��Inc \?���fc��f
s
i 

195 
295 

V is iCa lc !V is rCorp) 250 
Su perCa lc I l l  

DATA BASE MANAGEMENT 
1 ·2·3 1Lotusl 
dBase- I I IAshlon-Tatel 
dGRAPH !Fox & Geller! 
DUTIL !Fox & Geller! 
lnloStar IMicroProt 
�mPL�w�a 

���tp I 
PFS GRAPH !Soli Pub. I 
PFS REPORT !Soli Pub. I 
0-PR0-4 (Quick n· Easy\ 
Ouickcode !Fox & Gellert 

499 
700 
295 

99 
495 
t50 
t40 

t25 
125 
395 
295 

190 
1 40 
194 
1 99 

SCALL 

349 
390 
1 99 

7 1  
327 
1 02 
1 01 

69 
89 

265 
2 1 2  

UTILITIES 

��sn�����[ t'��ft���7�/1 100 74 
t80 1 59 

Srnarl Key II 90 72 
Super Sor! (MicroPrel 250 164 
Supervyz lEpre! 90 65 

LANGUAGES 
B as 1c Compl ier 395 269 
Basrc Inter preter 80 350 239 
Cobol Compr ler t M rcroSo ! l i 750 499 

[���t
a
l� ���o�78!�! 500 330 

t600 1 1 50 
Pascal M T  IMT ·86 500 420 
Pl / 1  iO  IRI 500 468 
RM /Cobol lu l l  cl cve l sys 750 540 

RECREATIONAL 
Zork 49 95 33 
Deadlrne. Starer oss. Planer! al l .  Wi t ness . 
Susoended 59 39 
(KAYPRO. OSBORNE. 00. MORROW. ere .. add $20) 

DATA COMMUNICATIONS 
Crossralk t M rcroslu l f l 195 1 39 
Move-It !Woolf! 125 89 
Srnartcorn II i Hayes! t 1 9  80 

APPLICATIONS SOFTWARE ICvma. MBA. Star. 
Peachtree Arlilicial lntelligence. etc.) S CALL 

P R I NTERS 
Mannesman-T!IIey MT- 1 60Lo 
MT·tBOL NEW . 
GEMINI-lOX list $499 . 
Gemrnr Oelra 1 0 . 1 60 CPS 
Epson FX ·80 . 
Epson RX·BO 
Okrdara 92 
NEC 8023 
NEG 8025 . 

Daisy-Wheel Prinlers: 
DAISYWRITER 2000 . 
TRANSTAR 130 emulares Orablo . 
BROTHER HR-25 
OYNAX HR-15.  best buy 
OYNAX KEYBOARD 
OUME SPRINT II 
JUKI 6 1 00 
Srlver·Reed EXP 550 . 
Mannesmann·Tal ly Sprrnt 
NEC SPINWRITER Zolo . 

. 559 
779 
279 

S CALL 
549 

S CALL 
439 

.339 
. S CALL 

. . 1 095 
679 

. . .  799 
439 
189 

S CALL 
. .  489 

S CALL 

TER M I N A LS M O N ITORS 
HAZEL l i N E  bpr r r I 539 0� NAX 12  AnriJer 135  

HAZEL T I N E  E�p r r r  I l l  7 1 9  I AXAN R(;S 3 1 5  

O U M E  OVT· I 02 5Z9 l AXAN -l60 It• re:-. 499 

OUME OVT ·r OB 719 Z E N I I H  RGB . 514 

WVSE 50 S CALL PRINCElON PGS 495 

TEl EVIOEO 9 1 4  S CALL NEC 1 2 1 6  4 r 9  

TELEX ORDERS: Hardware under Sl .OOO and all Software 
Please Telex re larger hardware 1 1ems only rf you are 
elrgtble for U S Export lrcenset All export orders add 
tO% TELEX 472-0 1 2 7  Aline EMU 



liarities of the older machine. I expect 
Eagle to send some new 1600 docu
ments Real Soon Now, and I'll cer
tainly be glad to get them. 

One defense Eagle has about the 
1600 documentation: it advertised the 
machine as good for word process
ing and spreadsheets, both of which 
it does faster and neater than the IBM 
PC can do them; and those tasks are 
well documented. It was only the 
system features that it didn't tell us 
about. 

The argument is valid, I suppose, 
but it doesn't impress me much. The 
1600 is too good a machine to have 
been put out with those lousy docu
ments. Indeed, with proper docu
mentation, the Eagle might be the 
best PC-compatible software-devel
opment system on the market. For
tunately, Eagle is, at last, getting out 
manuals worthy of the machines they 
describe. 

Rogue 
Rogue is an Adventure-like com

puter game for the IBM PC. Unlike 
the original Adventure, the Rogue 
dungeons are randomly generated 
each time you play, so that no two 
games are ever alike. 

It isn't played entirely like Adven
ture, either. For one thing, you move 
your character around on the screen 
with the cursor arrows (or with a 
mouse; the Logimouse works fine) . 
Commands are menu driven; there 
are an awful lot of them, things like 
"q" for quaff a magic potion you may 
have found, "w" for wield a par
ticular weapon, and such. You can 
read scrolls, put on rings of power, 
change weapons, change armor, and 
like that. 

I hate to confess it, but the game 
is a real time trap. I found myself 
thinking "just one more try" far too 
often. The object of the game is to 
retrieve the Amulet of Yendor, but I 
haven't the faintest clue how one 
does that; I was killed every time, al
though once I got down to the fif
teenth level and accumulated nearly 
4000 gold pieces before a combina
tion of trolls and quaggas got me. 

Rogue is advertised as the most 
popular game running on Unix, and 
Alex says that's probably true. The 

..,_ Circle 92 on inquiry card. 



Printers 

C. ITOH 

Pro writer 

1 20 cps, 4 fonts (includes pro
portional), 8 sizes, 1 60 x 1 44 dpi, 
friction & tractor feed. A worthy 
rival of Epson. The BPI is IBM-PC 
compatible. 
Prowriter .  . . . . .  $399.88 
Prowriter BPI (IBM PC) . . . . 459.88 

Starwriter 
40 cps, 1 36 columns 1 0  & 1 2  

pitch. The Prlntmaster is the 55 
cps version. The A 10 Starwrlter 
( 1 8  cps) has the same specs. 
A1 0 Starwriter . . . . . . . . . . .  $609.88 
Starwriter . . 1 21 9.88 
Printmaster. . 1 569.88 
A1 O/F1 0 Tractor Feed . . . . 289.88 
A1 O/F1 0 Sheet Feed . . . . . . 61 9.88 

DIABLO 

620 . . . .  $999.88 
620 Tractor Feed . . .  . 1 89.88 
630 . 1 979.88 
630 Tractor Feed . .  . . . . .  289.88 
620/630 Sheet Feed . . . . . 61 9.88 

EPSON 

RX/FX Epsons . 

IDS!DATAPRODUCTS 

CALL 

P-480 (MicroPrism) . . . . . .  $429.88 
P-Series 1 3 2 . . . .  1 239.88 
w/4-color. . .  . 1 669.88 

INFORUNNER 

Alleman . . . . . . . . . . . . . . . . .  13411.88 

MANNESMANN TALLY 

MT-160 L 
Spirit 

The MT-1 60 L ( 1 60 cps) features 
8 fonts (including a correspon· 
dence font), parallel & RS-232C 
interfaces, friction/tractor teed. 
The MT-1 80 L Is a 1 36 column 
version. The Spirit (80 cps) 
features 4 fonts, Italics, dot 
graphics & friction/tractor feed. 
MT- 1 60 L. . . . . . .  . .  $649.88 
MT- 1 80 L . . . .  . . 849.88 
Spirit . .. . . . . . . . . . . . .  329.88 

MEMOTECH 

DMX-80 
The DMX-80 printer (80 cps) 

features 1 0, 1 2  & 1 7 cpi, sub/ 
super scripts, underline, friction/ 
tractor feed & dot graphics. It uses 
most Epson code, so it's easily 
installed on software. Service 
nationally by Panasonic. 
DMX-80 . .  . . . . . . .  $389.88 

NEC 

201 0/2030 . .  . . 0 $879.88 
2050 " " "  . 999.88 
35 1 0 . . . .  . 1 549.88 
3530 . . . . . . . . . . . . . . . . . . .  1 639.88 
3550 " .  " .  1 899.88 
2000/3500 Tractor . . . . .  239.88 
2000/3500 Sheet Feed . . .  61 9.88 
7710/7730. .  . 21 59.88 

Roland DG DM- 1 2 1  Monitors 
Superior qual i ty & workmanship 

characterizes the Roland DG DM-1 2 1  
series. A composite video out put 
(NT SC) on a 1 2" d iagonal screen, the 
DM-1 2 1  featu res 80 columns by 25 
l i nes, 1 8M Hz bandwidth, 640 dots by 
200 l ines video resolut ion. G reen or 
amber screen. iiiiiil 
Roland DG DM- 1 2 1 G  ( 1 2" green) . . 0 0  • • • •  0 0 . 0 0  . . . . . . . . . . . . . . . . . .  0 0  • • •  $1 74.88 
Roland DG DM- 1 2 1 A  ( 1 2" amber) . . . .  0 0  . . . . . . .  _ 0 0  . . . . . _ 0 0  _ 0 0  _ • • •  0 0  • • •  $1 79.88 

OK/DATA 

Microline Series 

The 92/93 printers ( 1 60 cps) & 
the 84 (200 cps) are exceptional. 
Tough, reliable, they produce 
superior draft qual ity, correspon· 
dence quality & graphics. Features 
include 1 0, 1 2  & 1 7 cpi, a 
correspondence font, sub/super 
scfipts. underlining, dot graphics 
( 1 20 x 1 44 dpi) & friction/pin feed 
(adjustable tractor is optional on 
the 92, standard on the 93). 

The PC Plug-n-Piay ROMs turn 
the 92/93/84 into 1 00% IBM-PC 
compatible printers. Our very best 
selling printer line. 

The 84 Step 2 (200 cps) is a 
high-speed matrix printer with 1 0, 
1 2, 17 cpi, plus correspondenc;e 
modes In all sizes. Dot graphics 
are standard ( 1 20 x 1 44 dpi). 
Microline Series . . . . . . . . . . .  SCALL 

QUADRAM 

QuadJet. . . . . . . . . . . . . . . . . . .  $CALL 

SMITH CORONA 

Messenger 

The Memory Correct I t t  
Meoaenger ( 1 2 cps) features 1 0, 
1 2  & 1 5  cpi, variable lin� spacing, 
backspt>ce, auto-correction and q 
dual parallei/RS-232C interface. 
True daisy wheel printing makes it 
an exceptional typewriter & 
printer. Ideal for the home or small 
office. 
Memory Correct I l l  
Messenger . . . . 609.88 

SILVER REED 

EXP 550/500 

The EXP-550 ( 1 8  cps) & the EXP-
500 ( 1 2  cps) features 1 0, 1 2  & 1 5  
cpi, variable line spacing, 

backspace, & Diablo 1 6 1  0/20 
code emulation. Optional tractor 
feed. 
EXP-550 (Par.) . . . . . . . . . . .  $669.88 
EXP-550 (Ser.) . . . . . . .  689.88 
550 Tractor . . . . . . .  1 39.88 
EXpqoo (Par.). . 439.88 
EXP-500 (Ser.) . . . . .  469.88 
500 Tractor . . . . . . . . . . . . . . .  1 29.88 

STAR MICRONICS 

Gemini/Delta 
Radix Series 

Gemini 1 OX. . $299.88 
W/RS-232C . . . . . . . 399.88 
Gemini 1 5X .  . .  41 9.88 
Delta 1 0 . .  . . . . . .  529.88 
Delta 1 5 . . . . . . . . . . . . . . .  . 669.88 
Radix 1 0 .  . 7 1 9.88 
Radix 15 . . . . . . . . . . . . . . . . . .  839.98 
PowerType (18 cps 
Letter Quality) . . . 399.98 

TOSHIBA 

p 1 350 . .  . . . .  $1 759.88 

CABLES 

Parallel cables lor the Columbia 
MPC, IBM-PC, Osborne- 1 ,  TRS-80 
(Modei i/I I/1 1 1/IV & 1 6), Standard 
Centronics (Male-to-Male & 
Male-to-Female) . . . . . . . .  :.  $39.88 
VIC-20/Commodore 64 
Parallel Card/Cable . . . 69.88 
Apple 11/11+/lle 
Parallel Card/Cable . . . .  89.88 

QUA DRAM 

Microfazer 
A print butler with pause, copy & 
reset controls. It comes with a 9V 
power supply and cable to printer. 
There are so many buffer sizes 
(from 8K to 5 1 2 K), & so many 
configurations (Parallel/Parallel, 
Parallei/RS-232C, RS-232C/Par
allel & RS-232C/RS-232C) that 
you should call (BOO) 343-0726 
for prices. 

Monitors 

JB 1 205M (amber) . . . . . . . $1 79.88 
JB 1 201 M (green). . . . 1 59.88 

AMDEK 

300A ( 1 2' amber) . . . . . . . .  $1 64.88 
300G ( 1 2" green) . . 1 49.88 
31 OA (amber) . . . . . . . . . . . . . . .  CALL 

QUADRAM 

QuadChrome 

690 x 240 resolution, 80 columns 
x 24 lines, 1 6  colors & exceptional 
pertormance. Cable included. 
QuadChrome(RGB). . . . .  $509.88 

PRINCETON GRAPHICS 

HX- 1 2  
Same spec's & performance as 

the QuadChrome. 
PGS HX-1 2 (RGB) . . . . . . .  $499.88 

Modems 

US ROBOTICS 

Password 
PC Modem 
0-300/1 200 bau d  direct-connect 
modem with auto-dial/answer, full/ 
half duplex, voice/data. Uses LSI 
technology. Cables & power 
supply included (specify type of 

. computer). The PC Modem has al l  
of the above, plus a parallel port, 
real-time clock & memory to 256K. 
Password . . . . $379.88 
PC Modem . . $CALL 
*Courier . . . . . . . . . . . 479.88 
*Uses Osborne-1 modem port & 
includes Telepac communica· 
lions software for the Osborne. 

DC HAYES 

Smartmodem 

0-300 or 0-300/ 1 200 baud direct
connect modems with auto dial/ 
answer, full/half duplex, power 
supply & modular cable (RS-232C 
cable optional). 1 2008 is an in
board modem for the I B M-PC & 
includes Smartco·m I I  
T h e  MicroModem l ie  is a 300 

baud in-board modem for the 
Apple I I  series. Includes 
SmartCom t 
300 " . $21 9 .88 
1 200 . " " .  539.88 
1 200B (IBM PC) . . . . . . . . .  459.88 
Micromodem lie . . . . . . .  $259.88 

Periphera ls  
For the I B M- PC . . .  
We carry a variety of peripherals 

for the IBM-PC, including: Quad
ramQuadboards, Quad 5 1 2+, 
Quadtlnk, QuadDisk, Quad 1/0, 
QuadJet & single-function boards; 
AST products; Tandon's TM-1 00-2 
double-sided drives; QCS's 1 2, 20 
& 26 M B  Hard Disk Subsystems: 
a Hard Disk/Tape subsystem; 
Tecmar's Graphics Master; the 
Paradise Multi-Display Card; 
Titan M u lt iFu nction Cards; & the 
Eagle PC and the Columbia 
1 600-1 personal computer 
systems. 

Call (603) BB1-9B55 for 
information; call (BOO) 343-0726 
for prices & orders. 

For the Apple I I  . . .  
We also carry numerous Apple II/ 

1 1+/lle peripherals, including: TBL 
Products Cooling Fan; the Pkaso 
Printer Cards; Microsoft's Z80 
Cards, RamCards & Premium 
Packs; Videx's Video· 
Term, U ltraTerm & Enhancer I I ;  
Rana Elite Disk Drives; A Mrs 
MicroDrive; Saturn Systems 
Accelerator II & Memory Boards; 
Quad ram's eRAM 80 Column 
Card; & the Novation Apple Cat t t .  
We also carry the Franklin Ace 
1000 & Ace 1 200 OMS personal 
computer systems. 

Call (603) BB1 -9855 tor 
information; call (BOO) 343-0726 
for prices & orders. 

Information/Orders: 

(603} 88 1 -9855 
Orders Only: 

(BOO} 343·0726 

N o  H i d d e n  C harges: 
• You get FREE shipping on a l l  
orders wi th in  the 48 states. 
• We never charge extra for credit 
card pu rchases. 
• Credit cards are not charged 
unti l  order is shipped. 
• We accept GODs up to S 1 000 
(add $ 1 0  handling fee per order) 
payable with certified check or 
money order. 
• Easy payment terms: We accept 
all major credit cards, certified 
checks, money orders, company 
checks or personal checks (allow 
21 days for personal checks). 
• We have a $50 minimum order. 
• Company Purchase Orders are 
accepted on a limited basis & 
upon approval only. Sorry, no APO 
or foreign orders accepted. 
• All our equipment is shipped 
with full manufacturer's warranty. 
We are an authorized dealer tor 
all products we sell to insure full 
warranty support, & we're autho
rized for warranty work on a 
number of printers. We also offer 
extended warranty plans for many 
printers. 
• We prepared this ad in January, 
& prices do change, so call to 
verify them. 
• Our Computer Showroom is 
now open in Amherst, New 
Hampshire, five miles west of 
Nashua (one hour from Boston). 

• For a catalog, send 
$1 with your name, 
address & the type of 
computer you own. 

H I G H  T E C H N O LO GY A T  A F F O R DA B L E P R I C E S  
-VIS4 - THE BOTTOM LINE 

M I LFO RD,  N H  0 3 0 5 5  D TE L E P H O N E  ( 6 0 3 )  8 8 1 - 9 8 5 5  
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Artificial Intelligence Design Systems 
company has put it onto the IBM PC 
(requires 128K bytes of memory and 
a disk drive) .  It's also added a com
mand called "S;' for "Supervisor"; 
when you press that, the dungeon 
map vanishes, and a dummy of the 
PC-DOS operating system appears 
on the screen. This is intended to fool 
your boss into thinking you're 
working. 

At one time, there were simulta
neous Rogue games going on every 
PC-compatible machine in this 
house. It certainly was the game of 
the month. Recommended, but I 
won't be responsible if you get fired 
for wasting too much time with it . 

Copy Protection 
Longtime readers of this column 

will know that I don't much approve 
of copy-protection schemes. They're 
all right for games, but businesses 
must have backups of important 
software. 

The argument for copy protection 
usually goes: "We have a $700 prod
uct here that can be copied in half a 

minute for five bucks. Of course we 
protect it:' Which is all very well
until you ask the justification for 
charging $700 for something that can 
be produced for less than five bucks. 
The answer to that one often goes, 
"We put all that effort into software 
development, and when we sell it, 
people make illegal copies. We have 
to get a lot from each sale." 

Fortunately, competition plus the 
expanding market base will drive the 
price of software down to something 
reasonable, say a small multiple of 
the price of a good book. Meanwhile, 
copy protection continues. 

It's an evil practice. It's also futile. 
Let me give an example. 

A number of programs designed to 
defeat copy protection are available. 
About the best I know of for the IBM 
PC is System Backup from Norell 
Data Systems. System Backup was 
written by a good friend who thor
oughly understands the IBM PC; the 
program is revised as new and more 
cl�ver protection schemes are de
vised. 

I had a new version of System 

Backup at hand when Rogue arrived. 
I don't usually run master disks, so 
we routinely tried to make a copy. 
Wouldn't work. Rogue is copy pro
tected. It's a game, so that's not so im
portant; but I wanted to test the new 
System Backup, and Rogue was right 
there, so why not? 

System Backup made a copy, but it 
reported a CRC error. We tested the 
copy on the IBM PC, and it seemed 
to work properly. Then we tried it on 
the Eagle Spirit. It worked there, but 
it wouldn't save the game. That was 
interesting enough that we tried the 
original disk on the Spirit; it worked 
fine, and indeed the copy can read a 
saved game; it just won't save one. 
On the IBM, though, the copy saves 
and reads and runs fine. 

I gathered all the data and called 
System Backup's author. We agreed 
this was an interesting case. What, 
for instance, was the CRC error? 

The problem, you see, is that copy 
protection involves putting carefully 
engineered errors into the system. A 
copy-protected disk has garbaged 
sectors, improperly formatted sec

---------------------------------. tors, and such like; it also has a 

...... ... · List�· iiiiiiiiiiiiiii 

· · · Wize�� 
ORGAN I Z E D  . .  SYST E M I Z E D . 
L I ST W I Z E !  The "wise" c hoice in  
L ist I nform ation Management. 

L I ST W I Z E  l ets you keep the in
formation you need most i n  a 
h i gh ly  o rgan ized system for 
handy and eff i c ient  access to 
names, add resses, telephone 
n u m bers, appointments, c l ients, 
bus i ness prospects . . .  and more!  

Large data capac ity .  User-de
s igned f i l es and f ie lds .  F l ex i b l e  
f i le-avai labi l ity. Complete sorting 
DEC Rainbow 100 is a registered trademark of 
Digital Equipment Corp. IBM PC is a registered 
trademark of International Business Machines. 

contro l .  Al phabetical and nu
mer ica l  l ist ings .  Fast and easy 
pr int ing .  Fu l l  pr i nter options.  
F i le merge capab i l ity. Versati l e  
f i l i n g  uses. 

The one program "custom-de
s igned" for YO U R  b u s i ness 
need s !  

F o r  more detai l ed i nform ation 
and the reta i le r  nearest you 
write o r  g ive us  a ca l l :  

CJ"QBYTE'" - �SOFTWARE 
P.O. Box 948, Waterbury, CT 06720 

203- 621-9361 

Get 11Wize" to DEC Rainbow 1 00 & I BM PC 
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means for reprogramming the disk 
controller to allow it to find all, and 
only, the good sectors on the disk. 

It's therefore impossible to tell 
whether an error on a copy-protected 
disk is a real error, caused by stray 
magnetic fields or spilled coffee, or 
a contrived error that's part of the 
copy-protection scheme. 

Another problem: have the copy 
protectors thought everything 
through? They've reprogrammed 
your disk controller; do they undo 
that when you exit the program? If 
not, you'll have to reset the machine, 
or perhaps even turn it off and back 
on again. 

Every time a publisher devises a 
new copy-protection scheme, a sys
tems engineer will find a way to 
defeat it. That's inevitable: if the soft
ware qm be made to load into the 
machine, then it can be copied. There 
is a class of systems engineer who en
joys defeating copy-protection 
schemes, much as Yardley enjoyed 
breaking codes. Any copy-protection 
scheme, no matter how elaborate, 
will be defeated-unless, in the effort 

Text continued on page 66 
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Epson. For those who need it, simplicity. 
One computet: 
Two points of view. 
The Epson QX-10 personal computet: 
To many, the Epson represents the 

ultimate in simplicity. 
Just press a single key for the func

tion you require: word processing, 
scheduling, business graphics, address 
book or file management. One key
stroke produces your program. There 
are no rigamaroles to remember No 
disks to change. 

The result: you start to work 
immediately And you start being pro
ductive, immediately With step-by
step prompts. In plain English, not 
computerese. 

Simplicity itself. 
Or is it ? 
The plain fact is that the ease of 

dBase II,"' Friday!,"' Microplan,"' 
Graphplan,"' WordStar;"' Spel!Star;"' 

· and Mai!Merge."' And the Epson also 
allows you to add MS"' -DOS com
patibility, so you have access to best
sellers like Lotus"' 1 -2-3."' 

Best of all, you will run the soft
ware of your choice on the computer 
of choice. The high-performance 
Epson. With 256K RAM. 128K dedi
cated video memory The 
breathtakingly sensible 
HASCI"' keyboard. � -==--
Dual 380K double 
density disk 
drives. 

..:::--
-

operation the Epson offers today is 
accomplished with a degree of tech- {_ 
nological sophistication most other 

2+2= 

EPSON 

-

��:�������:�7!IEi::m 11 [EPSO� �mmm!� � ::}�;!��:��'c:;;;"is
'
.��� .�ff;;;�o 1 ����;������:'':us:"=��?9:�����1h�:����������1�����;;;;���� more. And most other computers can't \--"/-;;;::::=-------=::; 

offer it at any price. Which makes 
one wonder exactly what they do offer, 
in terms of either simplicity, or 
performance. 

HOW MUCH CAN YOU DO 
ON 1HE EPSON? HOW MUCH 

ARE YOU READY TO DO? 

The Epson's ease of operation 
may spoil you, but it certainly won't 
limit you. 

Case in point: every Epson comes 
complete with an integrated soft
ware system - Va/docs"' - to effortlessly 
provide the basic functions for which 
most people buy computers. The 
Epson also comes with CP/ M"'-80 2.2, 
so you can choose from the hundreds 
of programs in the CP/M library. And 
only Epson offers an exciting new 
coUection of seven best-seUing pro
grams now specially enhanced to give 
you evety powerful feature, plus Epson 
one-button simplicity. Included are 
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Graphics 
capabilities unequalled in 
its price range. A high resolution monitOI; 
640 by 400 pixels, for clarity few com
puters in any price range can offer Plus, 
an RS-232C interface, a parallel printer 
interface, and internal space for up to 
five peripheral cards so you can expand 
your Epson as your needs require. 

One further point: all these features, 
and quite a few more, are included 
in the Epson's $2,995 price. Some com-



Epson. For those who can handle it, performance. 
purer companies ask you to pay eYtra 
for features like these. Most can not offer 
them at any price. 

That, too, is performance. The kind 
of performance that can make choosing a 
personal computer very simple, indeed. 

EPSON QUALITY OR, WHY 
WONDER WHAT TERRIBLE 
KLUDGES LURK IN WHICH 

SLEEK BOXES. 

If you know computers, you 
know Epson. 
Epson 
printers set 
the industry 
standard 
for quality, 
reliability 
and value. 
Rest assured, 

the same 
can be said 

for the Epson 
personal 

compute[ 
The satisfy

ing silence of 
the slim, Epson

designed disk
drives is one way 

for you to judge m; 
for an inside-out 

perspective, here is an 
excerpt from a review 

by Jim Hanson in the 
April, 1983 issue of 

Microcomputing.* 

''The Epson QX-10 is soundly designed 
and executed. I looked hard and found 
no evidence of kludging or shorting out 
anything in the name of economy All 
the connectors have gold on them and are 
of quality manufacture. The printed 
circuit boards are heavy, with soldermarks 
on both sides of double-sided boards. 
The circuit boards are completely silk
screened with component labels, and the 
layout is as professional and clean as 
you will find anywhere:' 

Isn't this what you expect? After all, 
it's an Epson. 

A WORD TO THE WISE: 
GET YOUR HANDS ON 

THE EPSON. 

Is the Epson a simple, easy-to-use 
computer for beginners? Or a sophisticated 
high-performance computer for the 
experienced? The answer is "yes:' And 
when you think about it, aren't those two 
computers the one you need now. 

For technical specifications, and 
the complete, 3-part Microcomputing 
review, along with the name of 
your nearby Epson dealer, call toll
free (800) 421-5426. Califomia resi� 
dents, call (213) 539-9140. 

*Excerpt rt'printed by permis .. ''iion of Micnx-omputing Magazine. 
All rights reserved. 
CP/M, cll3ase I I ,  Microplan, WorclStar, Spei\Star, MaiiMerge, Lotus, 1-2-3 are regbterecl trademarks of Digital Research, Ashton:r�ue, 
Ch:.mg Labs, MicroPro (3), and Lotus Development ( 2 ). Valdocs, 
Graphplan, MS, and HASCi are trJdemarks of Rising Star, Chang l...<ibs, 
Microsoft, and Rising Star, respective!)� 

EPSON 
STATE-OF-THE-ART . .  SIMPLICITY. 
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Text continued from page 62: 

to make the software uncopyable, it's 
made so fragile that it's no longer re
liable. That, alas, is all too common. 

Programs like System Backup are 
revised each time a new copy-protec
tion scheme comes out. They're one 
remedy for the copy-protection 
disease. Another is simply to stay 
away from publishers who are more 
concerned with their own protection 
than their customers' requirements. 

Does That Suit You? 
As I'm writing this, the radio tells 

me that the space shuttle Columbia 
will miss her morning landing, due 
to a glitch in one of the IBM general
purpose computers aboard the 
spacecraft. 

I wonder what that will do to IBM's 
stock? 

In any event, it reminded me of an
other computer aboard the ship. 

I was, many and many a year ago, 
involved in full pressure suit design 
and testing, and indeed my Experi
mental Stress Laboratory at the Boe
ing Company did some of the crucial 

simulations that led to choosing the 
Goodyear suit for the Apollo 
mission. 

Suit design is tricky. One doesn't 
want too much pressure in them, lest 
they blow up like balloons and 
become so stiff that the astronaut 
can't move. On the other hand, there 
has to be enough pressure to keep the 
astronaut alive. Finally, you can't 
have your astronaut go too quickly 
from 14.7 psi (pounds per square 
inch), which is standard atmospheric 
pressure, down to, say, 3.8 psi, which 

--------------------------------, is about the minimum needed to 

( 
\. 

' I 

Tektronix' Registered tradem.,.rk of Tektronix. Inc. 
Codonics and lmaginator are trddemarks of Cleveland Codonics. Inc. 
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keep the occupant healthy in a pure 
oxygen environment . Sudden pres
sure drops can cause lots of prob
lems, including what divers know as 
"the bends;' which is caused by 
nitrogen bubbles forming in the 
bloodstream. 

That's another story. In any event, 
NASA sponsored several suit design 
efforts, but eventually the shuttle 
suits were produced by the Hamilton 
Standard Company. Before it was 
over, it had put a couple of hundred 
million dollars into building fewer 
than 50 suits. The cost overrun for 
pressure suits was a significant frac
tion of the total overrun for the shut
tle program. 

One of the features of the shuttle 
suit is a computer, which is supposed 
to monitor how well the suit is work
ing. NASA is quite proud of it. In 
fact, though, it's very primitive com
pared to anything you're likely to be 
using; it has about lK bytes of pro
gram ROM. Even a Timex has more 
memory and processing ability. 
Moreover, it isn't as if the environ
ment is particularly harsh: after all, 
the astronaut has to endure it as well 
as the computer. Alas, as far as I can 
tell, NASA didn't bother with 
modular design, so that upgrading 
that computer is going to be hideous
ly expensive. 

NASA doesn't have the money, so 
the upgrade probably won't happen. 

The micro revolution was original
ly driven by the need for on-board 
computers in missile and space
booster guidance systems; it's a 
darned shame that the suits are de
signed in a way that makes it tough 
to retrofit newer technology. With 



How to make your Apple run llf2 times faster. 

just plug in the Accelerator lie ™ 

and watch your Apple® II, II Plus or lie take off. 
Imagine running VisiCalc� DB Master� Applesoft, Apple Fortran or Pascal without long delays. 

With the Titan Accelerator lie, your Apple II, II Plus or lie runs these programs a true 31/2 times faster. 
The Accelerator lie also runs your Franklin, Basis and other Apple II compatibles 31/2 times faster. 
This faster computer response time means less waiting for you and an increase in your productivity 

This Titan exclusive has its own fast 6502 processor, 64K of high-speed memory, and built-in 
"fast language card. It is transparent to your software and is hardware compatible with most standard 
peripherals. And you can turn if off from the keyboard to run your Apple at regular speed. 

Find out how to run faster and increase your productivity without breathing hard. For informa
tion on the Accelerator lie and other Titan products, see your computer dealer or contact: 
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proper design, the astronaut could 
have an in-suit computer that would 
not only monitor suit performance 
but also be a general-purpose com
puter and alarm clock. Instead, kids 
have better machines stored unused 
in their bedroom closet. Sigh. 

Thanks for the Memory . . .  
One feature of the IBM PC is mem

ory checking. For each block of eight 
memory chips in the PC, there's a 
ninth chip whose purpose is to store 
the parity bits for the other eight. A 
parity bit is the logical sum of the 1s 
and Os in a memory cell; if there are 
an odd number of 1s in a "word" of 
memory, parity is odd; if an even 
number, it's even. 

The IBM, along with many other 
PC-compatible machines like the 
Zenith Z-100, looks at the parity bit 
when it accesses a memory tell; if the 
parity isn't what it should have been, 
the PC reports a memory error. 

It also dumps the program. More
over, if there's any memory error on 
power-up, the IBM PC renders itself 
useless. This may not be optimum if 

the flaky memory chip is in an area 
your program won't be using. 

The Eagle 1600 doesn't do parity 
checking, as I found out when I 
stuffed my Eagle full of memory 
chips.  The Eagle has on-board 
sockets for 512K bytes of memory. 
This is eight blocks of 64K bytes, and 
thus I'd expected it to take eight ad
ditional memory chips for parity 
checking; but it didn't .  The Eagle's 
chips are arranged in blocks of eight, 
not nine. 

I was curious enough about this to 
ask the Eagle people,. who referred 
me to Gary Kappenman, Eagle's vice
president for R&D. 

Eagle had considered doing parity 
checking, he said; but it decided 
against it . First, parity checking in
troduces new chances for error. There 
are 12 percent more chips in the sys
tem, and each of those is as likely to 
fail as is any other memory chip; if 
it does, it will have the same effect as 
a real memory error. 

Second, there's no software to take 
advantage of parity checking. The 
parity check doesn't restore your data; 
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it merely notes that there's been some 
kind of error and dumps your pro
gram. Now if the error was in a pro
gram instruction, that's probably 
what you wanted; but if it were mere
ly in a data area, so that the effect 
would be to spell the word "data" as 
"datq;' I think I'd rather not be told 
if being informed dumps my text and 
renders my computer useless. 

If there were software to tell you 
about memory errors and ask you 
what to do, Eagle might consider de
signing parity checks into its ma
chine; until then, Eagle thinks it 
causes more problems than it's worth. 

Incidentally, the Eagle 1600 has yet 
another undocumented feature, a 
memory test on power-up; one mere
ly holds down the "t" key while the 
system comes up. Thus you can, if 
you like, test memory each time as 
the IBM does; but it's your choice. 
This will hopefully be documented in 
Eagle's revised systems manuals for 
the 1600. I wish the IBM PC offered 
a way of doing without the memory 
checks. It takes Lucy (for Lucy Van 
Pelt because she's a fussbudget) one 
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How to make your IBM run 
. . 21/2 to 4 times faster. 

Just plug in the Accelerator PC™ 
and watch your IBM * PC or XT take off. 

Yes, Titan's done it again. The innovators who speeded up the Apple® now bring similar per
formance advantages to IBM users. Imagine running Lotus® 1-2-3™ , VisiCalc®, or Mqltiplan™ 
without long delays. With the Titan Accelerator PC, your IBM PC or XT can run all your software 
faster. Data bases, word processors, spreadsheets, graphics, and much more will speed up by a 
factor of 21/2 to 4 (average around 3). 

The Accelerator PC has a 10 MHz 8086 processor and 128K of high-speed RAM, expand
able to 640K with the memory upgrade piggyback option. It's compatible with your present 
hardware and software, and designed to be ready for future enhancements. 

Get your work done in a third of the usual time. 
See your computer dealer today or contact: Titan 
Technologies, Inc., P.O. Box 8050, Ann Arbor, MI 
48 107;  Telephone (3 13) 662-8542. 

��Titan 
==- _..= TECHNOLOGIES, INC. 
FORMERLY SATURN SYSTEMS OF MICHIGAN 

Sales and Marketing by The MARKETING RESOURCE GROUP, Fountain Valley, CA. 

IBM is a registered trademark of International Business Machines Corporation. Lotus and 1-2-3 are trademarks of Lotus Development 

Corporation. Multiplan is a trademark of Microsoft Corporation. Apple is a registered trademark of Apple Computer Inc. VisiCalc is a 
registered trademark of VisiCorp, Inc. Accelerator PC is a trademark of Titan Technologies, Inc. 

Circle 354 on inquiry card. BYTE March 1984 69 



AZTEC C86 8086/ 8088 
new release 2.0 

PC DOS I MS DOS $249 
CP/ M-86 $249 
BOTH $399 

/ PRO extension 
C Grafx 
Uni-Tools l 
PH ACT database 
z 
Quick C 

$249 
call 

$ 99 
call 

$1 25 
$125 

AZTEC C II 8080 /Z80 
CP / M-80 $199 
1 PRO extensions $150 

AZTEC C80 
MODEL III or 4 
/ PRO Ill and 4 

AZTEC C65 
APPLE DOS 
Pro DOS 

TRS-80 
$199 
$349 

6502 
$199 

call 

C CROSS DEVELOPMENT 
SYSTEMS 
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PDP-11 $2000 other $750 
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lJ 8087 support n Large memory model 0 Fast I / O 
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Z is a lull screen C editor much like the UNIX Vi editor 
Quick C compiles C source into interpreied code in a flash 

Full C compiler. assembler, linker, library utility. . . .  PRO ex ten· 
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RMAC interface 

The Model 4 system is full AZTEC C II and runs under TRSDOS 
or DOSPLUS, the Model l I I  system does not support float. ! PRO 
has float lor I l l .  Z, library source, . .  

A complete C development system lor the APPLE I I  and l ie with 
assembler. linker. editor, SHELL, l ibrary, and l ibrary source. Binary 
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$99 forces to produce an unmatched "hands on" C tutorial. Includes 

Quick C 
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SOFTWARE SYSTEMS 
P.O. Box 55 
Shrewsbury. N.J. 07701 
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201-71111-4004 (NJ and outside USA) 

Teiu (ITT): 4995812 Shipping: per complier 
Information: 201-530-7997 next day USA $20, 2 days 
Tech support: 201-780-8374 USA $5, 2 days worldwide $75, 

Canada $10, airmail outside 
USA & Canada S20 

UNIX is a trademark of Bell Labs. CP I M, CP I M-80 and CP I M-86 are trademarks of DR I. PC DOS is 
a trademark of IBM. MS DOS is a trademark of MICROSOFT. N.J. residents add 6% sales tax. 
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whack of a long time to warm up and 
be usefu} now that we have big mem
ory boards in her. 

Don't Use Function 37 
Time out for some technical advice 

to hackers and programmers. Others 
can listen in, but no apologies if you 
don't understand. 

If you're writing software for CP/M 
2 .2x systems and you . use BDOS 
(basic disk operating system) calls, do 
not use Function 37, "Reset Drive." 
Tony has tried to use that "feature" 
in several programs, and each time 
he's got into terrible trouble. There's 
an unrecoverable and undocumented 
bug in CP/M 2 .2; the result is that at
tempts to use Function 37 to tell the 
program you have changed disks can 
cause ungodly horrible results. 

As an example, you can write gar
bage into the directory of a hard disk, 
losing all the programs on it . (This is 
one reason that we do not and will 
not have a hard disk on our experi
mental system: we test a lot of soft
ware from many sources, and some 
of that software tries to use Function 
37. This would be a disaster for us.) 

You can also with Function 37 
dump the user's program and scram
ble up his disk directories. There is 
no foolproof way to get around the 
bugs in Function 37. Don't use it. In
stead, use Function 13, "Reset Sys
tem:' That's more work, and takes 
longer, because 13 recomputes the bit 
maps for all the logical disk devices, . 
then sets logical disk "!\.' as the 
logged-on disk; if you started with 
something else logged on, you'll have 
to write code to take care of that. 

Tony says this may not be fixed in 
CP/M-86, so be very careful about 
using it there, too. 

Incidentally, there's no mention of 
this bug in Andy Johnson-Laird's 
otherwise excellent

.
The Programmer's 

CP/M Handbook (Osborne/McGraw
Hill), which I recommend to anyone 
trying to write programs involving 
the CP/M operating system. 

Public Benefactors 
I like the new IBM and Digital Re

search manuals. They're of a good 
size to fit onto bookshelves, and the 
box they come in is a good place-





What will counteract NDC 
74-0054-60? 

Wouldn't it be great if you could 
use your IBM®PC to tap into vast 
resource libraries across the country? 
To transfer files to your partner. 
upstate? Or from your broker, down 
the street? 

It's possible. All you need is a 
modem. to connect your computer 
to others. Down the hall. Or thou
sands of miles 

Hayes Smartmodem. Think of it as 
your computer's telephone. Hayes 
Smartmodem 300� and the faster 
Smartmodem 1200,™ allow you to com
municate over ordinary phone lines. 

But any modem will send and 
receive data. Smartrnodems also 
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Gary: The pedigrees for next week's 
auction are as follows . . .  

/c . ··:.- ...... �� 
Sold lOOO shares at 33 for net profit ·

. 

of 6000. Richard. 

dial. answer and disconnect calls. simple steps required to create, 
Automatically. And without going send. receive. display. list. name and 
through the telephone receiver, re-name files. It even receives data 
making them far superior to acoustic completely unattended-espedally 
coupler modems. helpful when you're sending work 

Choose yo�u speed: choose your from home to the office, or vice versa. 
price. The lower-priced Smartmodem If you need it. there's always "help: ·  
300 is ideal for local data swaps and This feature explains prompts. mes-
communicates at 300 bps. For longer sages. etc. to make communicating 
distance and larger volumes. Smart- extra easy. 
modem 1200 operates at baud rates With Smartcom II, it is. Case in 
of 300 or 1200, with a built-in selector point: Before you communicate with 
that automatically detects transrnis- another system, you need to "set up" 
sian speeds. your computer to match the way the 

Both work with rotary dials. remote system transmits data. With 
Touch-Tone® and key-set Smartccim II, you do this only once. 
systems; connect to most time- After that. parameters for 25 dif-
sharing systems; and feature ferent remote systems are stored in 
an audio speaker. a directory on Smartcom II. 

Smartrnodem 1200B™ is also avail- Calling or answering a system li;;ted 
able as a plug-in board. Developed in the directory requires just a few 
specifically for the PC. it quick keystrokes. 
comes packaged with Hayes' (!) H ® You can store 
own communications soft- aues lengthy log-on 
ware, Smartcom Ir.M . 1 � · sequences the 

Smartcom II. We spent same way. Press 
a lot of time developing it, so · one key. and Smartcom II automati-
you can spend less time using it. cally connects you to a utility or infor-
Smartcom II prompts you in the mation service. 



Smartmodem 300. 1200 and 1200B are FCC approved in 
the U.S. and DOC approved in Canada. All require an 
IBM PC with minimum 96.K bytes of memory: IBM DOS 
1.10 or !DO: one disk drive: and 80-column display. 

Smartmodem 1200B. (Includes telephone cable. No 
serial card or separate power source is needed.) 

Smartcom II communications software. 

NOTE: Smartmodem 1200B may also be installed in the 
IBM Personal Computer XT or the Expansion Unit. 

In those units. another board installed in the slot to 
the immediate right of the Smartmodem 12008 may not 
clear the modem: also, the brackets may not fit properly. 
If this occurs, the slot to the right of the modem should 
be left empty. 

And. in addition to the IBM PC. 
Smartcom II is also available for 
the DEC Rainbow™ 100, Xerox 
820-ll!'M and Kaypro IrM personal 
computers. 

Backed by the experience and 
reputation of Hayes. A solid 
leader in the microcomputer in
dustry. Hayes provides excellent 
documentation for all products. A 
limited two-year warranty on all 
hardware. And full support from 
us to your dealer. 

So see him today. Break out of 
isolation. Get a telephone for your 
personal computer. From Hayes. 

Hayes Microcomputer Products, 
Inc .. 5923 Peachtree Industrial 
Blvd . .  Norcross. GA 30092. 
404/441-1617. 

Smartmodem 300. Smartmodem 1200. Smartmodem 12008 
and Smartcom II are trademarks of Hayes Microcomputer 
Products. Inc. IBM is a registered trademark of Interna
tional Business Machines. Corp. Touch-Tone is a 
registered service mark of American Telephone and 
Telegraph. Rainbow is a trademark of Digital Equipment 
Corporation. Xerox 820-\\ is a trademark of Xerox 
Corporation. Kaypro II is a registered trademark of 
Non-Linear Systems. Inc. 
©1983 Hayes Microcomputer Products. Inc. 
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holder to remind you where to put 
the manual away when you're 
finished using it. 

However, there's a problem. Much 
of Digital Research's software comes 
with a READ.ME file of errata and 
additions. It's formatted so that any 
simpleminded line printer can make 
a hard copy, and the line sizes are 
right for inserting the corrections in
to your document. 

Alas, how do you do that? You 
need tractor-feed fanfold paper, and 
I've not found anyone whdll sell it in 
the proper size. The result is a long 
bout with scissors or paper cutter if 
you use formfeed, or standing there 
pretending to be a sheet-feeding 
machine if you use prepunched n.ote
book paper (assuming you can find 
the proper size and hole arrangement 
of that) . 

Worry no more. William Simmonds 
of Anthropomorphic Systems has 
sent me a box of paper of proper size. 
He says, "I couldn't find anyone who 
made or carried this paper, so I sim
ply had a large supply made up:' 

He'll sell you a carton of 1000 for 
$20 or a case of 2500 for $40. May be 
a stiff price, but he's not getting rich 
on it-and Lord knows it's a needed 
service. 

Thanks, Mr. Simmonds. 

One Way Out 
Another public benefactor is Micro

solutions and its Uniform program. 
Regular readers will know that 

we've had our problems with disk 
formats. A few have written to ask 
why we don't use some kind of trans
fer program. The answer to that is 
simple: it's blooming slow. As a last 
resort we can always use serial trans
fer, but consider the situation where 
the machines are in locations sepa
rated by several miles, and both are 
in constant use. Much better to trans
fer disks. As my late mad friend 
MacLean used to say, "Parallel is 
faster than serial ." 

Microsolutions has a program 
called Uniform that reads many and 
many a 5 1/4-inch format; about 40 so 
far. There's also a MS-DOS/PC-DOS 
< - - > CP/M bidirectional file-copy 
program. The company's added the 
Epson QX-10 and is coming up with 

a version to run on the Otrona 
Attache. 

If there's ever the slightest chance 
that you'll have to deal with several 
different kinds of micros, get Uni
form; the savings in nervous energy 
and frustration are more than worth 
the price of the program. Microsolu
tions keeps revising it, too. 

Strongly recommended. 

Graphics and the Z-29 
My son Alex is very interested in 

graphics, and I ought to have him 
work on this, but he's delivering the 
new WRITE manual to Compupro in 
Hayward. There's a story that goes 
with that, but this isn't the place to 
tell it. 

· 

One graphics product that im
pressed him mightily was the Imag
inator 2 from Cleveland Codonics. 
This is an add-on board for the 
Heath/Zenith Z-29 terminals; with 
that add-on, the Z-29 becomes one 
heck of a bargain graphics terminal . 
The monochrome add-on board is 
about $900, with 672 by 500 pixels 
(dots) shown on the screen. 

The upgraded Z-29 keeps all its old 
features, and the graphics mode can 
be commanded either from the ter
minal keyboard or from the com
puter. The graphics mode emulates 
the popular Tektronix 4010/4014 ter
minal, with a number of additional 
commands that can be called in from 
BASIC or Pascal, etc. The Imaginator 
2 uses the NEC 7220 graphics chip for 
some of its functions, but for speed 
reasons it doesn't rely on it alone. 

There's also a color Imaginator that 
requires more modification to the 
Z-29. 

The Imaginator 2 plus a Z-29 ter
minal costs less than many dedicated 
graphics terminals, and still it acts as 
a superb text terminal . Alex thinks 
Zenith ought to offer the terminal 
with this board in it and won't be sur
prised if it decides to do this. 

Alex asked a lot of questions at 
COMDEX and is satisfied. (That's an 
understatement; he was impressed. )  
Still, fair warning: I haven't actually 
installed one of these boards in our 
Z-29, so I don't know how easy that 
is to do, or how good the documents 
are. Maybe in the future. 
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How good a manager are 
you? Thoughtware Module 1 .1  
"Assessing Personal Management 
Skills" will tell you. This program 
is a three-part, comprehensive 
self-assessment of your personal 
attitudes , behavior and under
standing as they relate to your 
effectiveness as a manager. 

Unit I assesses your leader
ship style by examining the 
degree to which you are task- or 
people-oriented and how you use 
communication, teamwork, par
ticipation , initiative and support 
to get results. It also assesses 
your understanding of what moti
vates employees , promotes team
work , and the extent to which 
you provide feedback . 
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Unit 2 assesses your atti
tudes about setting goals and 
objectives, clarifying roles and 
responsibilities, and delegating. 
It also assesses the methods you 
use to improve employee per
formance and the ways you con
duct performance evaluations. 

Unit 3 assesses your per
sonal effectiveness by looking at 
how you manage time and stress, 
how you conduct meetings and 
solve problems. The programs 
conclude with specific recom
mendations designed 
to address =�:==�:: 
the weaknesses 
identified . 

To i ntroduce you to 
Thoughtware, we'll send you 
"Assessing Personal Management 
Skills" (which normally sells for 
$350) , for only $150. (See 
adjacent column for details .)  
Offer expires April 30, 1984. 

Thoughtware programs run on 
the following: IBM® PC, PC XT, 
PCjr and compatible PC's. 
Apple® 11 Plus and lie. 

Expanding The Universe Of Learning. 



Thoughtware Is The Future. 
It's a new way to Jearn , a 

logical and innovative approach 
to management training. It will 
revolutionize management train
ing now, and in the future . 

Thoughtware util izes the 
latest research in management 
development from leaders in 
the field, and has been tested 
national ly. The benefits of 
Thoughtware's computer-based 
Learning Programs are enormous. 

Educationally, Thoughtware 
is self-paced and continuously 
interactive . Real situations are 
simulated . The animation and 
color graphics motivate and hold 
your interest. Skills are practiced 
until they're mastered. There's 
consistent quality of instruction 
and increased training effective
ness . And even the capabil ity 
to test yourself. 

Economically, Thoughtware 
reduces training time and cuts 
the cost of training dramatically. 
And the more it is used by you 
and those who work with you , 
the more cost-effective it 
becomes. I t  also eliminates 
trave l ,  living and instructor costs. 

Operationally, training fits 
the schedule of the student, not 
the trainer, thus facilitating 
increased usage . There's minimal 
job interruption as training can 
take place on or off site , during 
or after regular hours .  

Other Thoughtware Programs 
include: 
1 .2 Evaluating Organizational 

Effectiveness 
2. 1 Leading Effectively 
2.2 Motivating To Achieve 

Results 
2.3 Defining Goals And 

Objectives 

Become a better manager by 
visiting your local computer 
dealer or call us at our toll-free 
number, 1-800-THT-WA RE, 
or write : 

Thoughtware Inc. 
Suite S ,  2699 So. Bayshore Dr. 
Coconut Grove, Florida 33133.  
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Zorro's Hidden Capabilities 
Computer companies have a long 

tradition of hiding features of their 
new products. Zenith, for example; 
has yet to send me updates to its soft
ware to tell me how to format single
sided disks on Zorro the Z-100. It 
claims it will do that Real Soon Now. 
We'll see. 

Zenith has also brought out CP/M-
86 for the Z-100. It has been through 
beta testing and is out in the 
marketplace. We don't have our own 
copy yet, but Jim Ransom has had 
problems getting Logitech's Modula-2 
compiler for CP/M-86 running with 
his Z-100. I don't know the details; 
perhaps when I get a copy of CP/M-
86 here I can find out. 

I find among my notes another: 
CP/M-85 cannot find a directory on 
the CP/M-86 disks that came from 
Logitech, but the IBM PC reads them 
fine under Concurrent CP/M-86. I 
suspect some format problems. More 
when I know more. 

Meanwhile, there's a hidden feature 
to Zenith's CP/M-86: it can run 
CP/M-80 software without modifica
tion. Bringing up the Z-100 under 
CP/M-86 and then running normal 
CP/M-80 software with it gives you a 
much larger temporary program area 
(TPA: the "usable" memory for a pro
gram) . At COMDEX Alex was unable 
to find any Zenith employees or 
dealers who knew about this feature. 
It ought to trumpet it, though, 
because it's an important selling 
point. Currently, DEC's Rainbow, the 
Compupro CP/M-8/16 systems, and 
the Fujitsu Micro 16 are the only ma
chines I can think of that can do this. 

With WRITE, for example, our text 
memory area is about 35K bytes 
under CP/M-85; but under CP/M-86 
it's well over 40K bytes. WRITE works 
fine, and since Tony used some very 
complex BIOS (basic input/output 
system) calls in that program, it's a 
pretty good test. 

Upgrading Zorro 
Don't buy Zenith 8-inch drives .  

They're overpriced, and they don't 
work any better than anyone else's. 
Zenith's current software supports 
only two 5lf4-inch and two 8-inch 
drives anyway, and it has no plans to 

upgrade to more. For that matter, 
there isn't enough power in the Z-100 
case to run four full-power 5lf4-inch 
drives anyway. 

We've been using our Compupro 8-
inch drives disconnected from the ex
perimental box as a way to transfer 
files from the Zenith to our Compu
pro systems. Alas, for reasons I 
haven't had time to analyze, the only 
completely reliable way to do that is 
to use old-fashioned single-sided 
single-density IBM 3740/1-format 
disks. Sometimes the Z-100 will read 
double-density and sometimes it 
won't, and sometimes the Compuprb 
doesn't seem to understand the 
Zenith's double-density disks. One 
day I'll do a systematic investigation; 
until then, we use Old Reliable slow 
241K SSSD. 

HELP! 
I love to get mail. As I've said 

before, it's as if I have my own intel
ligence network out there; it makes 
writing this column no end easier, 
and obviously I can't do the User to 
User column at all without reader 
letters. 

However. 
Please help simplify my life. For ex

ample: there's no point in sending 
me long press releases about promo
tions within your company. Most of 
those are accompanied by photo
graphs of nervous people with 
strange smiles. Sometimes we use 
the photos: we tack them to the walls 
with captions like "Hi! I'm not wear
ing any underwear!" or "I know a 
secret! I'm nude from the waist 
down!," which is what those grins 
suggest they're thinking. 

We also use them as targets for our 
Beeman Hurricane air pistol. (I can 
recommend air pistol shooting at pic
tures of computer company presi
dents as a means for computer col
umnists to relax.) 

Second, before you write asking 
me how to make contact with some 
company whose products I have 
reviewed, please look at the big box 
that always accompanies the column. 
If you read the October BYTE and 
want to make contact with Larry 
Weed's Problem-Knowledge Coupler 
company, look in the box in the Oc-
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Items Reviewed 
Concept 
Corvus Systems 
2029 O'Toole Ave. 
San Jose, CA 95131 

. ( 408) 946-7700 

Concurrent CP/M-86 
Soft/Net 
Digital Research 
POB 579 
Pacific Grove, CA 93950 
( 408) 649-3896 

DR Manual-Sized Paper 
Anthropomorphic Systems Ltd. 
POB 819 
Addison, IL 80101 
(312) 629-5160 

Eagle Spirit XL 
Eagle 1600 Series 
Eagle Computer 
983 University Ave. 
Los Gatos, CA 95030 
( 408) 395-5005 

tober issue rather than writing me to 
ask for the address. 

Third, please do not send me form 
letters. If you're a dealer for products 
I've reviewed favorably, God bless 
you; but I don't need flyers describ
ing stuff I've already written about, 
and I particularly don't need solicita
tions to buy a Sage computer. I 
already have one, for Heaven's sake! 

Finally, there's a letter from 
Jonathan Sachs of Sand River Soft
ware to the managing editor of BYTE. 

Sachs says, "Several weeks ago I 
wrote to Jerry Pournelle asking how 
I could get a copy of a program he 
mentioned. To date he has not 
replied." 

Mr. Sachs says he is upset because 
"I pay money to read Jerry's column 
because I think I can profit from the 
information in it. Now it appears that 
he's got a program that would make 
my business more efficient-but I 
can't get it, or even find out for sure 
what it is, because he doesn't answer 
mail. 

"From my point of view, this is no 
different from the behavior of a soft
ware producer that refuses to sup
port the product it sells. Jerry regular-
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$3995 Imaginator 2 
Cleveland Codonics 
18001 Englewood Dr. 
Cleveland, OH 44130 
(216) 243-1198 

$895 

Rogue Not available $350 
Not yet released Artificial Intelligence Design Systems 

POB 3685 
Santa Clara, CA 95055 

1000 sheets $20 
2500 sheets $40 

System Backup 
Norell Data Systems 
POB 70127 
Los Angeles, CA 90010 
(213) 257-2026 

Uniform 
Microsolutions 
125 South Fourth St. 
DeKalb, IL 60115 
(815) 756-3421 

$49.95 

$49.95 

$4795 
1620 $4495 
1630 $6995 
1640 $8995 Zenith Z-100 Computer 

Zenith Data Systems 
$2899 

1000 Milwaukee Ave. 
Glenview, IL 60025 
(312) 391-8865 

ly (and justifiably) rails against such 
practices. Does he realize he's guilty 
of them himself?" 

Both the original letter inquiring 
about some of Tony Pietsch's ex
perimental work and this letter to 
BYTE's managing editor were unac
companied by a self-addressed 
stamped envelope. 

I try to answer mail. I really do, and 
I apologize to all those whose letters 
I just can't get to; but darn it all, I 
don't like addressing envelopes and 
while I'm willing to pay postage if 
someone forgets, I don't like having 
it demanded of me. 

No, Mr. Sachs; I do not believe a 
columnist has the same obligations to 
provide individual support as does a 
software company, nor do I believe 
BYTE's managing editor has the 
obligation to drop what he's doing 
and answer your letter. I'm sorry 
you're going to cancel your subscrip
tion, but I guess I'm just going to 
have to live with the situation. 

In other words : I'll try to answer 
letters. I can't guarantee an individual 
reply even if you send a self-ad
dressed stamped envelope, although 
I'll do my best. I certainly am not ac-

cepting heavy guilt trips because one 
or another letter didn't get answered. 

I do feel pretty bad when someone 
sends me a really neat program and 
I don't get to it quickly. 

I'm Really Trying . . .  
As I write this, Dr. Allan Trimpi, 

who's way overqualified for the job, 
is off in the next room cataloging 
about seven cubic feet of software. 
We'll then assign the most promising 
stuff to assistants. Maybe we'll get 
caught up. It isn't likely, but we can 
try. 

Micro land expands at a frantic 
pace. Trying to stay current can wear 
you to a frazzle. I love it . • 

fern; Pournelle welcomes readers' com
ments and opinions. Send a self-addressed, 
stamped envelope to fern; Pournelle, c/o 
BYTE Publications, POB 372, Hqncock, 
NH 03449. Please put your address on the 
letter as well as on the envelope. Due to 
the high volume of letters, Jerry cannot 
guarantee a personal reply. 

fern; Poumelle is a fonner aerospace engineer and 
current science-fiction writer who loves to play with 
computers. 



THE COWMBIA 
IBM-PC COMPATIBLES. 

THEY REWARD1WO 
BUSINESS VIRTUES: 

FORESIGHT AND CUNNING. 

Trust your instincts. 
While others rushed out to buy an IBM�PC, you waited and watched. 

You knew prices would come down and software would get better. 
Now we have a reward for your patience: the Columbia family of IBM-PC 

compatible computers. It's a choice of systems and software no one else 
can match. 

The Columbia line includes the VP Pot1able which lets you work any· 
place, any time. There's also the MPC, our desktop model, available in dual 
floppy disk or lOMB hard disk drive. Compatible with each other and the 
IBM-PC, as well. 
Foresight led you to our IBM-PC compatibil ity. 

We start you with more operating systems than IBM, even more than 
other IBM-PC compatibles (MS-Dos• and CP/M'1'86). Which means you 
have immediate access to all the latest business and financial software. 

Free software that's a steal .  
Thousands o f  dollars wot1h o f  free software come with every Columbia 

computer. Columbia Tutor gives you a fast, comfortable start. Perfect 
Software'" covers your word processing, spreadsheeting, and filing needs. 
Fast Graphs• turns facts and figures into graphs and charts. And asyn
chronous communications lets you share infonnation with other computers. 

For your sense of self, we give you Home Accountant Plus',"games, and 
two programming languages so you'll feel like an eleven year old genius. 
Responsive service. Above and beyond. 

175 local Bell & Howell service centers stand ready to maintain your 
Columbia computer at a moment's notice. 
Prices start at $2995. The phone call  is free. 

Now, while you're feeling shrewd, call toll free for the Columbia dealer 
nearest you. Then, see for yourself how the Columbia Compatibles can 
reward your business virtues. 
800-638-7866 

Columbia Data Products, Inc. 
9150 Rumsey Road, Columbia, MD 21045 
(301) 992-3400, TWX 710-862-1891. 

Trademarks: IBM - International Business Machines Corp.; MS-DOS- Micrn:;nft, Inc.; CP/M-86- Di){ital l-lescan:h. Inc.; 1-'crfL'Ct Softw�tre- l'crfeo.:t Snftw;trc, Inc.; F;Lst Graphs- Innovative SL,ftwan�: lltnnc J\ccmmtant Plus -Contincnt:ll Snftware Company. 

Software on scrccns nut includcd. 
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The party started about three years 
ago for the personal computer. 

And there was dancing. 
But there wasn't much talking. 

Because as more and more computer 
companies arrived, 

When you're late for the dance, 
you'd better have a very good reason. 

dramatic graphics and from a sub- But when you get there late, you'd 
stantially more comfortable keyboard better have something important to 
than IBM's. bring to the party. 

And, with the flick of a special "turbo" To see how the Sperry PC can work 
switch, the Sperry PC could even run for you and for your free copy of the 

50% faster than IBM. Micro Software Catalogue, write Sperry 
there were some very SPERHY PERSONAL COMPUTER Enough for one night? Corporation, Computer Systems, Dept. 
real compatibility 
problems. 

Until one latecomer 
arrived. Sperry. 

With a remarkably 
simple solution. The 
Sperry PC . . 

It was able to run 
all IBM compatible 
software. 

It was able to run all 
this software with 
stunningly more 
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SPECIFICATIONS 

OPERATING AUXILIARY 
SYSTEM MEMORY 
M S  DOS Version 1.25 Up to Lwo internal 
or2.0 wilh G.W. BASIC 51f1'' diskettes 
MICHOPFtOCJ2SSOit lOMB internal 
High-Speed Hi·biL 8088 fixed disk when 
DISPLAY SCREENS configured with 
High Definition sing-le diskette 
monochrome display. USER MEMORY 
High resolution color Standard 1 28K 
display. IBM bytes, expandable 
compaliblc graphics. lof.i.10K 
COMMUN ICATIONS JJIIIGNOSTICS 
Buill-in Asynchronous Power-on self lest 
KEYBOAHD CLOCK 
84 keys. 6 fl. COI"d Time-Of-day 

with bailcry 
back-up 

Not for the people from 100, P.O. Box 500, Blue Bell, PA 19424. 
Sperry. Or call 800-547-8362. 

For the Sperry PC had © SPERRY Corp01·alion, 1983 
the additional ability to 

....JLst...,E�Y plug into the real brains 
of an organization - the 
main computer. Whether .,r . 
that system was IBM or 
Sperry. 

Or both. 
The Sperry PC. An 

admittedly attractive 
arrival. 

The Sperry PC. What the personal computer���,.,., should have been in the first place. 
Circle 332 on inquiry card. 



BYTE West Coast 

A First Look at Dayflo 
A free-form database gets you closer to your ideas 

by Ezra Shapiro 

Dayflo, a program announced at 
COMDEX iri November and released 
during the first quarter of 1984, is rep
resentative of the new wave of "idea 
processing" software. Dubbed "a per
sonal information-management sys
tem'' by its creators, the program is 
a free-form, text-oriented data
base-management package, de
signed-at least initially-to run on 
the IBM PC XT. 
. The central principle behind the 

structure of Dayflo stems from the 
realization that note scrawling and 
the constant organization and reor
ganization· of small scraps of paper 
into larger documents are a major 
part of what goes on in the world. A 
program that answers the demands 
of a typical office environment would 
have to be able to move quickly from 
one kind of note to another and allow 
for the impulsive entry or retrieval of 
information at the time of thought, 
without the traditional delays of pro
gram start-up and data entry. 

Dayflo Software of Irvine, Califor
nia, states that the average office per
sonal computer is used only half an 
hour a day. Dayflo represents an at
tempt to create a flexible tool that can 
be used throughout the day. It allows 
variable-length text records to be 
tagged and recalled in much the 
same way that a standard database 
manager handles fixed-length 
records. However, Dayflds form de
sign is only as structured as the user 
wants it to be. The program seeks to 
accommodate itself to the ebb and 
flow of the workplace, hence its 
name and guiding philosophy. For a 
look at Dayflo in use, see the se
quence of operations in photos 1 
through 15. 

The Metaphor 
Dayflo is structured around the 

metaphor of the executive desktop-a 
fairly standard theme these days
but this version adds a number of 
perceptive twists. The program be
gins by assuming that you have an 
open file folder on your desk, one 
containing a collection of information 
that relates to your current project. 
Up to 19 other folders are piled off to 
one side, as if they had been gathered 
from a nearby filing cabinet. These 
folders may or may not pertain to the 
task at hand. 

You:re also equipped with a trash 
basket, a pair of scissors, a tray in 

Dayflo adjusts to the 
ebb and flow of the 

workplace. 

which to drop pieces of paper, and 
a scratch pad, all of which are con
stantly available. During the course 
of the day, you pull the scraps in your 
folder into presentable form, some
times using items from the other 
folders on the desk, sometimes dig
ging new material out of the filing 
cabinet. If you're interrupted, simply 
jot a note on your pad-even if you 
happen to be in the middle of a para
graph. When the opportunity pre
sents itself, you can make a copy of 
the note and file It in the appropri
ate location. When a task is com
pleted, you close the folder and move 
on to the next, or you refile it in the 
filing cabinet and begin gathering 
material for the next job. At the end 
of the day, you can leave your folders 
as they are or stuff them back into the 
cabinet . 

With a few additional permuta
tions, this is Dayflo. 

An Evolutionary Step 
Text management has always been 

a primary concern of software devel
opers. From the earliest line editors 
to the sophisticated screen-oriented 
word-processing systems of today, 
programmers have struggled to ac
complish two goals: to apply the . 
power of the computer to the relative
ly straightforward tasks involved in 
word-by-word data entry; and to aid 
the writer by easing the creative pro
cess of transferring ideas to paper. 
While the first goal has largely been 
met, the second has proved more 
elusive. 

For obvious reasons, the focus in 
the computer industry has been on 
tailoring features to the needs of the 
business world. The first true word 
processors were aimed at the sec
retarial arena-a major selling point 
was (and still is, in many cases) not 
how much easier a program could 
make the process of creating a rough 
draft, but how much easier it could 
make the final presentation of an 
error-free business letter. 

Recent efforts have concentrated on 
a more advanced problem, the busi
ness report. Spreadsheet-based text 
processors are good examples of the 
current approach, as are many of the 
integrated business packages now 
appearing on the market-programs 
that incorporate ledger computation, 
graphics, and data retrieval with text 
handling. But until the past year or 
so, very little has been done to ex
pedite the storage, retrieval, and 
manipulation of ideas as opposed to 
data. 
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Photo 1: Dayflo's basic entry mode, the "wait state." Text is entered 
and forms are designed much as they are with any word-processing 
program. Just press the F1 function key for a screen full of guidance. 

Photo 2: A touch of the *(PrtSc) ketj puts you in command mode. 
Single-key choices let you select from a menu of word-processing op
tions; moving the cursor to the bottom line gives access to overall 
Dayflo . instructions. 

Photo 5: The Status command provides a means to check the con
figuration of any aspect of Dayflo, and it's a good way to keep track 
of what you 're doing. 

Photo 6: The Work Area Status screen-a map of the Dayflo desktop. 
Only one record has been entered in the first stack; although some 
of the other stacks have been named, thetfre empty until records are 
either created or pulled from the main database. 

Most word-processing programs 
provide relatively simple block 
moves; they transfer chunks of text 
within an individual document or 
among a small group of documents 
stored in on-line buffers. When data 
transfers must occur outside the limits 
of a work in progress, things become 
unpleasant. The mechanisms pro
vided by the typical text processor 
for, first, labeling and storing, and 
second, locating and recalling blocks 
of information, are cumbersome at 
best. In most cases, the writer must 
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both name the block and remember 
the name in order to have a prayer of 
finding and reusing the information. 

On the other hand, most database
management software, while adept at 
storage and retrieval of punch card
style chunks of data, is miserable at 
text processing, and the restrictions 
of fixed entry forms and precisely 
limited entry length would drive a 
creative writer up the walls. And it's 
almost impossible to combine a mix
ture of data types and formats into a 
cohesive whole without retreating to 

the use of a word processor. 
Dayflo is a philosophical combina

tion of text manager and database 
manager intended to provide the 
user with a quick method of linking 
labels to idea units, thus adding a 
degree of control and organization to 
a normally haphazard process. 

How It Works 
When you first enter the Dayflo en

vironment, you are presented with 
an almost blank screen, representing 
the Dayflo "wait state:' You can begin 



Photo 3: The Work A rea menu manipulates individual records and 
whole stacks; it's the route you take to move around on your "desk
top." Once you tire of rereading the menu, commands ca11 be activated 
by pressing a fu nction key followed by a single letter. 

Photo 4: A database-style form under construction. The INS and 
NAME flags appearing on the status line at the lower left of the screen 
indicate that you 're in insert mode and that a field name is being 
entered. Once this record has been completed, it can be retrieved by 
searching for the contents of any single field name (or group of names). 

Photo 7: The Profile Status screen shows how the system has been 
set to respond to errors and dangerous commands. You can change 
the response settings and some of the major video attributes. 

Photo 8: The System Configu ration Status screen allows changes 
to major systen1 features. Dayflo can be used with more than one data
base-to switch to a different database, simply overtype the Database 
Storage File na111e with the new information. 

typing immediately, as the blank 
screen is essentially a word proces
sor. You are working on the equiva
lent of a sheet of paper on a scratch 
pad resting in an open folder on your 
desk. (In Dayflo terminology, this 
"folder" is called a "stack," and that 
term will be used from here on . )  

Pressing the *(PrtSc) key displays 
a line of menu options close to the 
bottom of the screen; these provide 
such standard functions as format 
changes, search and replace, block 
moves, and toggling between insert-

ing and overwriting. A second list of 
menu choices, accessed by punching 
the down cursor key, shows the pos
sibilities for accomplishing functions 
that deal with overall Dayflo opera
tions. 

The document you're creating is a 
single record in a text database. It and 
other records like it have been orga
nized into 20 stacks. The current stack 
can contain a large number of records, 
which can be flipped through one by 
one. When you begin work in a new 
stack, the "bottom" of the stack is 

always the scratch-pad area, but as 
you flip through your records, you 
tuck them under the scratch pad; 
thus, while each stack contains a 
scratch pad, it won't always be the 
bottom record . A status line indicates 
your position in the stack as you 
move around .  

Block moves o f  text c a n  b e  per
formed by marking the beginning 
and the end of the section and press
ing one of the PCs function keys. 
Selecting the "Cut" option moves the 
block into a buffer called the "cutout 
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Photo 9: Page layout options are limited but sufficiently complete 
to generate professional reports. More sophisticated layouts can be 
produced using Reportflo, an optional companion program. 

Photo 10: The Item Dictionan; lists all field names that Dayflo 
"knows" and their attributes. If you enter data that does not con
form to the dictionary specifications, the program will request verifica
tion before accepting the information. Nonindexed items can be re
trieved only as part of entire records; indexed items can be retrieved 
independently. 

Photo 13: Blocks are stored in the Dayflo "cutout holder" and pasted 
in where needed. Once a block has been placed in the holder, it re
mains available for reuse until an active decision is made to throw 
it away. 

Photo 14: The holder itself is much like a stack; blocks can be stored 
as if thetj were scraps of paper. The only real difference is that the 
cutout holder cannot be used to update the main database. 

holder:' Positioning the cursor at the 
new location and choosing "Paste" 
completes the transfer. The holder 
itself is much like a stack, although 
the fragments it contains can neither 
be edited nor stored until reunited 
with actual stack records. It will ac
cumulate snippets of text until it is 
told to clear itself, which is ideal for 
gathering a s

'
eries of segments and 

then relocating them. Moves can be 
accomplished within a record or from 
one record to another, regardless of 
stack boundaries. 

However, Dayflo is more than a text 
editor with advanced buffering capa-
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bilities :  it is a full-fledged database 
manager. Once a record has been 
completed, it can be stored in a cen
tral database for future use. Although 
stacks can be created entirely from 
scratch, a more typical event would 
be to extract the contents of a stack 
from the database by searching for 
single or multiple relationships. 

In a finished record, all entries 
must be tagged with a field name, or 
"item name;' as defined in a user
generated name dictionary. A one- or 
two-keystroke toggle command acti
vates the switch from text entry to 
name entry. "Indexed" names can be 

used for eventual retrieval of the item 
or its record; "nonindexed" names 
merely identify items and cannot be 
used as keys for searching. 

Free-form blocks of text can be 
entered on the scratch pad or in the 
middle of a preexisting document, as 
with any simple word processor. 
However, Dayflo will not allow you 
to end an editing session until you 
have included at least one indexed 
field name (the default is "&RECORD 
NAME") .  Such a precaution is de
signed to save the unwitting from 
themselves; if it were possible to 
store raw text in the main database 



Photo 11: Dayfio demands at least one indexed item name per record 
before it will allow the record to be saved. This is not a frivolous 
restriction . 

Photo ll: Using Dayflo's Cut and Paste commands, a block of text 
can be moved from one record to another. 

Photo 15: Cleanup time. You can either leave your metaphorical desk 
as it is or put everything back in the main database. If you elect to 
refile materials, remember that you'll have to rebuild all your stacks 
when you begin working again. 

without a field name from which to 
begin a search (and theoretically it is 
possible), retrieval would necessitate 
searching every record under even; 
field name in order to match a char
acter string. With a large database, 
this could take a disturbingly long 
time. 

Maneuvering on the Desktop 
The Dayflo "Status" command pro

vides access to a number of screens 
of configuration information that can 
be altered to suit the needs of the mo
ment, including database in use, 
printer assignment, page layout, 

video attributes, warning messages, 
and text format. The most frequent
ly consulted status screen is probably 
that for Work Area Status. 

The Work Area is your desktop. 
The status screen shows the titles of 
all the stacks in use, the number of 
records in each stack, the number of 
records in the trash, the number of 
blocks in the cutout holder, the cur
rent stack, and your position within 
the current stack as measured in dis
tance from the scratch pad. 

Work Area commands let you build 
new stacks, move between stacks, 
print records, sort records within the 

stack, extract new records from the 
database, duplicate records, and ini
tiate cleanup procedures. You can ac
cess command mode either by mov
ing to the Work Area command 
menu and making your choice or by 
typing one function key followed by 
a mnemonic initial. In either case, 
maneuvers rarely require more than 
two or three keystrokes. 

Weak Points 
As is the case with all new pro

grams, Dayflo is not without its 
weaknesses. To Dayflo Software's 
credit, however, it does not view the 
initial release as an end to the devel
opment process. Dayflo will be en
hanced as the product evolves. 

At the time this report was written, 
Dayflo had some drawbacks, par
ticularly in the user-interface portions 
of the program. Shortly before its re
lease to the buying public, Dayflo 
staff members were still debating 
whether the program should come 
up showing the Work Area Status 
screen (to provide an overview of 
work in progress) or return to the 
point at which the user had been 
working. The general opinion was 
that the latter solution would be best 
for users who had learned the sys
tem, and that opening with the status 
screen was an interim step in the 
training process that would prove an
noying within several days of use. · 
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However, as the prerelease versions 
lacked both provisions for field con
figurability and any sort of macro-key 
command capacity, either option 
would be irritating to a certain per
centage of users. The problem was 
solved at Dayflo offices by the wide
spread use of Pro-Key, a keyboard re
configuration program for the IBM 
PC-the solution is an admitted 
patch, well below . the overall high 
standards of the operation. 

A conscious effort has been made 
to imitate the Wordstar approach to 
menus and help screens (the experi
enced user can circumvent these 
screens with quick function-key com
mands), but a number of the screens 
could easily entrap and confuse a 
novice, and the language used, while 
.concise, is intimidating. For example, 
the initial Dayflo work screen is 
labeled "wait state'�terse and to the 
point, but useless to the uninitiated. 

Dayflo does not interact well with 
other software packages on the mar
ket. Although it can accommodate 
text output from other packages, 
Dayflo can't handle raw data files. 
The user must wait until the other 
packages spit out information in a 
form that Dayflo can digest. Al
though designers are working on a 
solution, it's not a simple problem; 
building in all the translation 
algorithms for the varied universe of 
available data structures is no small 
task. 

Finally, Dayflo may suffer as a re
sult of its massive size. The basic pro
gram is more than 75,000 lines of pro
gram code written in C, which com
piles down to 1 megabyte. And that's 
without the object database or data
bases, Reportflo (a companion pro
gram for fancier output), or spread
sheeting capabilities (one of the first 
of a projected series of enhancement 
packages) . To say that Dayflo is de
signed for a hard-disk environment 
is something of an understatement; 
it absolutely requires a hard disk. 

Conclusions 
The more you work with Dayflo 

and become accustomed to its idio
syncrasies, the more you become 
conscious of its power. It is possible 
to design simulated fixed-length 
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MAXIMUM IBM® 
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PC-2000 B IOS is designed to give m aximum compatibil ity with IBM 
approved software, under MS DOS 1 . 1 ,  2.0, CP/M-86, and Qunix.  
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databases (e.g. , phone directories) 
that coexist quite peacefully with 
pure text records within the context 
of the ovenill structure of the pro
gram. Diverse records can be com
bined within the same stack or the 
same record, and data can be trans
ferred between them at will. Com
mand logs can be constructed to per
form extremely complex search and 
retrieval operations; records can be 
copied, split, combined, and muti
lated, as freely as you please, as long 
as you remember to include at least 
one indexed field name within a 
given record. True, the package de
mands a bit of learning, but its flexi
bility more than compensates for the 
effort. 

Dayflo demonstrates the advan
tages of applying lateral thinking to 
an old problem. Its architects claim 
that the theory behind Dayflo is 
nothing revolutionary, but the pro
gram allows text entry with an un
common ease and spontaneity. With 
a little practice, users find Dayflo pro
cedures quite natural, and a return to 

-----------------------------� older programs can be frustrating. 

Don't let the competition 
sneak up · on you. 

! 
0 
)i 
� �----�-------------� @ 

Be up and running with The Assistant Controller"' 
Flexible Accounting Systems from Lake Avenue Software 

Written entirely In dBASE II by CPAs. Source Code and Modifications Available. 
Fully Integrated or stand-alone. Accounts for up to 999 departments. Automadcally 

consolidates reports. Complete Audit Trail. Detects out-of-balance transactions. 
For PC-DOS, MS.DOS and CP/M Systems. $47S per module. 
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LAKE AVENUE SOFTWARE 
77 North Oak Knoll, Suite 1 05 • Pasadena, CA 9 1 1 0 1  • (8 1 8) 792-1 844 

dBASE II is a registered trademark of Ashton·Tate. 
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Dayflds open logic can encourage 
you to develop a terrible mess, cer
tainly as bad as any on a real desktop, 
and unless you perform regular 
cleanup, order in the stacks can fall 
apart. But, all things considered, it's 
pleasant to have that much control. 
Freedom is not without its price. 

Whether or not Dayflo will dramat
ically increase the use of personal 
computers in the office is another 
question entirely. It's certainly a won
derful program for writers of all 
types, and executives who are used 
to working with software will be 
pleased by the speed with which 
they can pirouette through all that 
data. For them, the program is a 
major step in the tight direction. But 
new users will have to be induced to 
learn the program before they can ap
preciate it. It may well be that Dayflds 
shot at revolutionizing the workplace 
will depend more on marketing and 
training than on its outstanding po
tential as a tool. • 

Ezra Shapiro is a technical editor at BYTE's West 
Coast bureau. He can be reached at McGraw-Hill, 
425 Battery St., San Francisco, CA 94111. 
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New! 
Three Winchester \nterna\ 
Hard Disc Drive Systems\ 

\ \\ \ \\ \ \ \ \ \ \\ \ \ \ \ 
Maynard Electronics introduces three Winchester Hard Disc 

Drive Systems - the only drive systems to offer you 10 Mega

bytes of formatted capacity with complete internal installation! 

These systems offer the user countless benefits and features: 

capability of booting off the hard disc; additional functions 

while requiring only one card slot in your PC; and, use of avail

able power, thereby preventing overheating problems which 

have affected other drives. Handling heavyweight data was 

All three systems are quality engineered and work with DOS 
never easier. 

8 
• 

2.0 without any special software drivers and also run with other 

operating systems designed to make use of the XT hard drive 

system. All you need is the IBM' DOS 2 .0 Manual and you're 

ready to run! 

Each system is equipped with a low-power hard disc drive, 

complete software, cable, a SandStar'" Card and Hard Disc 

Controller Module. SandStar •• is the first family of modular 

peripherals created for the IBM' PC. Simple instructions for easy 

installation are included and all components are backed bY an 

Unconditional One Year Parts and Labor Guarantee. 

W5 3 

This system is equipped with the SandStar· Floppy 

Drive Controller Card. The Card can control, In addition to 

the Hard DisC Drive. two floppy drives mounted inside 

your PC and optionally two additional S 1/4'' or 8" drives 

mounted externally. ThiS \eaves three system slots for 

other expansion boards. 

ThiS System IS equipped with the SandStar Memory 

Card. In addition to controlling the Hard Disc Drive. ihe 

Memory Card allows you to add 64K bytes to S 7 6K 

bytes of memory using only one card slot 

To expand your PC to perform like the PC XT, one of our Winchester Hard 

Disc Drive Systems is right for you. And if you have a \ready made the wise 

· decision to install any of Maynard's sands tar'' Cards. the sandS tar'' Hard 

Disc Controller Module may be purchased separately. 

This System Is equipped with the sandStar'' Multi· 

function card. In addition to the Hard DISC Controller 

Module. you can add up to three other SandStar" 

Modules while using only one card sial The following 

modules are available: Serial Port Parallel Port Clock 

Calendar. Game Adaptor. SASI Host Adaptor and 

Prototyplng Module. 

10 ORDER, CONTACT YOUR LOCAL DEALER OR DISTRIBUTOR. 

- MAYNARD ELECTRONICS 
400 East semoran Blvd.  • Suite 207 

Casselberry. florida 32707 
3051331-6402 

We make rnodern times better. 
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Now you can buy the flexible 
disk drives preferred by major 
computer manufacturers. 

Introducing the perfect 
partner to the IBM PC-Storage
Master 400 Series 5.25 inch flex
ible disk drives. They're com
pletely compatible With IBM PCs. 

Now, for the first time you can 
own the whisper quiet flexible 
disk drive that's only been avail
able to computer manufacturers: 
From Control Data, the leading 
independent supplier of periph
erals. Which means that Storage
Master drives come to you user
tested in the toughest laboratory 
around-on the job, in hundreds 

Circle 417 on i n q u i ry card. 

of thousands of computer sys
tems worldwide. 

That's one good reason to buy 
StorageMaster products. There 
are others. Control Data's been 
in the computer business for 
over 25 years. We've earned a 
solid reputation for quality and 
reliability-at prices that mean 
real value. 

Look to StorageMaster dis
kettes for the best in flexible 
media too! 

Control Data StorageMaster 
brand diskettes are known for 
their high quality and consis
tency. Each diskette is 100% 
certified and backed with a full 

5-year warranty. Now with 
StorageMaster, you can use the 
top of the Control Data line in 
flexible diskettes-made to the 
same exacting standards as the 
StorageMaster disk drives. Look 
for StorageMaster products in 
your local computer store or for 
more information call toll-free 
1-800/232-6789. In Minnesota 
call 612/921-4400 ext. 41. 

@ 2)  
CONTR_OL DATA 
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Feign ing Rea l ity 
The te rm simulation is suspect at best. I n  the minds of m any, this word 

conn otes a counterfeit o r  sham: a rh inestone m asquerading as a d iamond.  

I n  the context of comp uters, h owever, s imu lation has no neg ative mean

ings and we hope that our March theme issue helps th is  beleaguered word 

to regain its stand ing in the lexica l  commun ity. 

S imulation is the p rocess of rep resenting or model ing the behaviors of 

a system on a computer. This software model attempts to mimic  the p ro

cesses of the or ig i n a l  system as nea rly as possi ble. D ata enters the model,  

is acted u pon, and then the "system's" responses a re recorded. U nti l  qu ite 

recently, the field of computer s imu lation was exc lusively the province of 

ma infra me systems, but as m icrocom p uters have become more powerfu l  

and capa ble, they have b e c o m e  increasingly i m po rtant t o  the would-be 

s imulationist. 

Our lead arti c le by R i c h ard Bronson is an overview of microcom puter 

simulation; it covers the two basic types of com puter simulation and surveys 

some of the s imul ation languages avai lab le for microcomputers. A rticles 

by E. Hart Rasmussen and Pat M a caluso investigate the mathematical under

pinnings of s imu lations. These a rticles contain source-code l istings so that 

interested readers can try their hand at model ing.  

In terms of appl ications, we ex plore computer-generated graphics with 

Peter S¢>rensen - s imulations of things that never were. Phi l ip  Schrodt takes 

a look at using microcomputer s i m u l ations in the social  sciences. Ronald 

Mi l ler g ives us a view of s imu lation and graphics on microcom puters. To 

round out the issue, C harles Pratt of the S ociety for Com puter S imulation 

offers us a "going further" a rticle for those who want to get more i nforma

tion about the field.  

Even three of our  software reviews a re related to the theme of s imula

t ion and model ing .  Stan M iastkowski checks out  the M icrosoft F l i g ht 

S i m u lator for a irworthiness on page 2 24, Dennis Barke r reviews a mystery 

adventure game (page 301 ) ,  and on page 274 R ichard G rehan ex plores a 

software package that m akes a com p uter s imu late the inte rnal workings 

of a compute r - a  n ovel tWist indeed.  

To discover some of the w hys and h ows of microcomputer s imu lation, 

please join us . . .  in the que ue. -Art L ittle 

Painting by Robert Tinney 

95 Computer Simulation: What It Is 
and How It's Done by Richard 
Bronson 

106 Simulating Reality with Computer 
Graphics by Peter R. S�rensen 

1 38 Simulation of Weighted Voting: The 
Banzhaf Index by Phil ip A. Schrodt 

1 5 7  Queue Simulation by E. Hart 
Rasmussen 

1 79 A Risky Business-An Introduction 
to Monte Carlo Venture Analysis 
by Pat Macaluso 

194 Simulation and Graphics on 
Microcomputers by Ronald R.  Mil ler 

204 Going Further by Charles A. Pratt 
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source code translator. And, it's 
available without charge to readers 
of this ad! 

This new source code translator 
was developed by 2500 A. D. Soft
ware, Inc. to provide 280 CPU users 
with ready-made software compati
bility between the 280 device and 
the 28000 CPU. In just a few days, 
you can translate and debug complex 
programs that previously took years 
to write. 

And once you've got the 28000 
chip on board and running, you can 
upgrade easily, with total software 
compatibility, to 2ilog's new 32-bit 
280,000 '" CPU. But that's not all! 

When you need assembly lan
guage tools to help achieve smooth
working 28000 programs, no prob
lem. 2500 A.D. Software has also 
developed a complete line of macro
assemblers, cross-assemblers, and 
linkers. 

0 Please send me a free Z80 Soun:e Code Transla tor, documen fatio}1 and 
Zilog's new inter Software Directory. 

0 I don't need the Tra nslator a t  th is  t ime, but please send your Software 
Directory. 

0 Please have a salesperson cal l .  

Name_--"'--------'�----- Title----,-�-------
. Company _________________________ _ 
Address _____________ City __________ _ 
State _�-�---- Zip _____ Phone ___ / ______ _ 

For a free translator with complete 
documentation mail the coupon to: 
2ilog, Inc. ,  Components Tech. Publi
cations, 1315 Dell Avenue, MS C2-6, 
Campbell, CA 95008. Or call our 
Tech. Publications TOLL FREE line: 
800-272-6560. We'll also include 
2ilog's Winter Software Directory for 
other software support products 
that you may require. 

�l!gg 
E)/(ON Corporation 
Pioneering the Microworld 

ZBO is a registered trademark of Zilog, Inc. 
ZBOOO, ZBO,OOO are trademarks of Zilog, Inc. 



Computer Simulation 
What It Is and How It's Done 

An introduction to modeling and computer simulation as they 
apply to microcomputers 

According to Robert Shannon in 
Systems Simulation: The Art and Science, 
"Simulation is the process of design
ing a model of a real system and con
ducting experiments with this model 
for the purpose either of understand
ing the behavior of the system or of 
evaluating various strategies for the 
operation of the system:' This de
scription emphasizes both facets of 
an exciting and expanding field. The 
art is the creative process of con
structing a simple model that ade
quately replicates the dynamic be
havior of a system; the science in
volves transferring a model into com
puter code and then analyzing its be
havior to predict the responses of a 
real system. 

Computer simulation is a child of 
the computer age. Without com
puters there could be no computer 
simulation, and without computer 
simulation we would be without one 
of our most powerful and versatile 
methods for problem solving. Simu
lation techniques are currently used 
in over 70 fields spanning ambulance 
dispatching, consumer-behavior pat
terning, financial forecasting, harbor 
design, manpower planning, water
resource management, educational 
funding, aircraft design, and urban 
development. In each, simulation is 
a tool for solving problems. 

Simulation is a unique discipline in 
that there are relatively few people 
engaged in the "pure science" aspects 
of the field; those who are develop 

by Richard Bronson 

simulation languages and statistical 
tests. The bulk of practitioners apply 
simulation to problem analysis and 
solution in other fields. They use 
simulation techniques to provide 
structure and definition to imprecise
ly worded verbal descriptions, to 
identify key components, to quantify 
interactions, and then to code, experi
ment, and recommend. 

Two Types of Simulation 
Simulation, as practiced today, falls 

into one of two types: discrete or con
tinuous. Each has its own set of pro
cedures for model conceptualization, 
each is based on a different area of 
mathematics, each uses its own set of 
computer languages, and each solves 
different sets of problems. 

Discrete simulation deals primarily 
with queuing systems in which cus
tomers arrive at a service facility, then 
wait in a line (queue) if all servers are 
busy, eventually receive service, and 
finally depart from the facility when 
service is completed. Air traffic con
trol problems are often embedded in 
such systems. Here, the aircraft seek
ing permission to land becomes the 
customers and the runway assumes 
the role of servers. With scheduling 
problems involving court cases in the 
judicial system, judges are modeled 
as servers, and the cases become cus
tomers. 

Of prime interest in all queuing 
systems is the expeditious processing 
of customers. Since customer arrival 

times and the times required to ser
vice individual customers are gener
ally random events, mathematical 
models for queuing systems are an
chored in probability and statistics .  
Questions regarding fhe average time 
a customer spends in the system artd 
the length of a queue can be an
swered only when the probability 
distributions governing arrival and 
service patterns are known (or can be 
assumed) . For almost all probability 
distributions, the only technique 
available for answering these ques
tions is computer simulation. 

Large blocks of time in which the 
state of the underlying system does 
not change are a defining charac
teristic of discrete simulation. An
other characteristic is that units mov
ing through the system are measured 
as integers. Queuing systems have 
these properties, which is why their 
problems are so amenable to solution 
by discrete simulation. Customer ar
rivals and customer departures occur 
in unit amounts; the number of cus
tomers in a service facility at all times 
can be represented as an integer. Ar
rivals and departures occur at dis
crete instances and, in between, 
nothing of importance to the state of 
the system transpires-the same cus
tomers receive service and the same 
customers wait. 

Continuous simulation, in contrast, 
deals with systems that change con
tinuously with respect to time and 
with measurements that are not re-
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stricted to integers. A simple exam
ple is the trajectory of a rocket in 
flight; there is no instant of time 
when the system as measured by the 
rocket's position in space does not 
change. Less obvious examples are 
provided by Levin and Roberts in 
their book The Dynamics of Human 
Service Delivery (see bibliography) . For 
example, one case study assesses the 
effects on student performance from 
student-teacher interaction at the 
elementary school level. 

Of prime interest in all continuous 
systems is the time-varying behavior 
of all quantities in the system. Since 
behavior patterns are governed gen
erally by rates of change, mathemat
ical models for continuous systems 
are based on differential equations. 
And the only technique available for 
solving most sets of differential equa
tions is numerical integration, which 
is the core of all continuous-simula
tion languages. 

It's not always clear whether it is 
better to use discrete or continuous 
simulation in solving a particular 
problem. Population growth prob
lems seem ideal candidates for dis
crete simulation .  They can be 
modeled easily as self-service queu� 
ing systems with people as customers 
(and their own servers), births as cus
tomer arrivals, and deaths as cus
tomer departures. Yet population 
problems often are analyzed with 
continuous simulation primarily be
cause the time between successive 
births and deaths is small (seconds) 
compared to the time span of interest 
(years). It is more economical in both 
computational time and memory re
quirements to approximate the sys
tem as a continuous one rather than 
having the computer update its 
queue files every few seconds. The 
problem of using nonintegral values 
is obviated by the magnitude of the 
items being measured; a population 
of 60.38 is perfectly acceptable when 
the unit of measure is millions of 
people. 

The choice between simulation 
branches is further obscured by sys
tems that possess both types of be
havior. Pritsker and Pegden offer a 
good example in their book Introduc
tion to Simulation and SLAM (see bib-
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liography) of such a hybrid system, 
part continuous and part discrete, 
based on a simulation study by 
Ashour and Bindingnavle. Ingots of 
warm steel arrive at a soaking pit of 
hot liquid where they are immersed 
and heated to high temperatures for 
further processing. If the soaking pit 
is full, ingots must wait for space in 
a holding tank. The random arrival 
pattern and subsequent queuing are 
vintage discrete simulation. The ser
vice pattern, raising the temperature 
of the ingots as they soak iri the hot 
bath, is continuous based on the tem
perature of the pit, the temperature 
of the arriving ingots, and Newton's 
law of heating. To simulate such a 
system, elements of both types of 
simulation are needed. 

Models 
Models are often classified as either 

iconic, analog, or abstract. An iconic 
model looks identical to the system 
it represents; one example is a wood 
and paint mock-up of ;m automobile 
shell. From _ a distance the mock-up 
appears to be an automobile, but 
since it contains no engine or interior, 
it is an incomplete one. Nonetheless, 
if the purpose of the model is to 
determine the aerodynamic 
characteristics of the car it represents, 
then it may be all that is needed to 
achieve the objective. An analog 
model acts like the system it 
represents even though it may ap
pear quite different. Engineers often 
build electrical systems to model 
mechanical spring systems and then 
predict the motion of the mass at the 
end of the spring by measuring the 
current in the electrical model. Ab
stract models are sets of mathematical 
equations for quantities in the sys
tems being modeled. The solutions 
of the equations are used to predict 
the behavior of the systems. 

Discrete simulations employ analog 
models with computer files repre
senting most components in a sys
tem. Each customer is a file, every 
queue is a file, and there is even a 
calendar file for storing service com
pletion times and arrival times. These 
files are then manipulated according 
to patterns established by the 
modeler to mimic the behavior of the 

underlying system. Only servers are 
spared the indignity of being reduced 
to files; instead they become variables 
assigned either the value 1 when 
they are busy, or the value 0 when 
they. are free. 

Abstract models of differential 
equations are the bases of all con
tinuous simulations. For technologi
cal systems, such equations are con
sequences of physical principles, 
such as Newton's laws of motion, 
governing changes in the states of the 
systems. Unfortunately, no such 
principles currently exist in the social 
sciences, but in the late 1950s and 
early 1960s Jay Forrester and his as
sociates at MIT developed system 
dynamics as an approach for gener
ating differential equations in these 
areas. Prior to 1960, continuous simu
lation was practiced almost exclusive
ly by electrical and aerospace engi
neers. As a result of Forrester's work, 
abstract models now exist in econo
mics, sociology, management 
science, and ecology. 

Once constructed, nearly all simu
lation models must be coded for a 
computer and then run before any in
ferences are possible. Mathematical 
solutions are preferred but almost 
never obtainable, given the complex
ity of . interactions between com
ponents in models, even reasonably 
simple models. Mental inferences are 
dangerous. Forrester, in a 1971 article 
for Technology Review (see biblio
graphy), cited the following exper
ience: 

Tune after time we have gone into a cor
poration that is having severe and well
known difficulties. The difficulties can 
be major and obvious, such as a falling 
market share, low profitability, or insta
bility of employment. Such difficulties 
are known throughout the company 
and by anyone outside who reads the 
management press. One can enter such 
a company and discuss with people in 
key decision points what they are do
ing to solve the problem . . . . In a 
troubled company, people are usually 
trying in good conscience and to the 
best of their abilities to solve the major 
difficulties. Policies are being followed 
at various points in the organization on 
the presumption that they will alleviate 
the difficulties. One can combine these 



Go on line in the And you' l l learn at your own 

world's fastest comfortable pace, without 
classroom pressures or evenings away growing technology. from your family. Over the past 70 years, 

NEW.' DAE� NRI has taught the latest high-tech ski l ls 
to almost 2 mi l l ion students to become the 

• world's largest and most successful Co�••M'' 'Nr'" A .,.,o�••s �:��:-�� t�;��ing JrfJ UJ f".HI I' I.W� includes com-

TRA/N/NG FROM NRI �����!�:�and 

Practical training includes 
computer, modem, test instruments, 
and access to exclusive NRI 
communications network 

N RI takes you far beyond "book learning." 
As part of your course, you receive plenty 
of practical hands-on training that gives 
you real-world skills. You get the Radio 
Shack Color Computer, with 1 6K memory 
to teach you the systems and language of 
data communications plus you get an 
operating modem to let you tie in with 
world-wide communications networks. 

exam by computer l ink, communicate with 
other NRI  students and leave messages on 
the NRI "bul letin board." 

As part of your course, you' l l  also receive 
membership in TH E SOURCE sm , a regular 
$100 value. A phone call ties you into com· 
puters loaded with instant news, stock 
quotes, electronic mail , educational pro
grams, games, even discount shopping and 
travel reservations. 

Move into the future, 
send for Free Catalog 
You can't find training like this anywhere else 
. . .  only NRI  trains you at home for an exciting 
and rewarding career in the brilliant new world 
of Data Communications. Mail the postage 
paid card right now for our big catalog of 
high-tech electronic careers showing all the 
equipment you get, detailed lesson descrip· 
tions, and career opportunities. Look it over 
and decide where you want your future to 
grow. Act now. There's a real need for trained 

Satell ites . . .  microw:-.ve . . .  fiber optics . . .  
dedicated land l ines. Suddenly the world is 
communicating in a new and d ifferent way, 
via digital data systems. People talking to 
computers . . .  computers to computers . . .  
information is stored, retrieved, and 
relayed in nanoseconds. And an entirely 
new kind of communications is born. 

You bui ld your own RS-232C 1!!!!!!!!!� interface breakout box, an indi- � spensable installation and 
trouble-shooting instrument 
you' l l  use throughout your career. 
You receive a professional 

data communications 
technicians. 
Training includes all  this equip
ment you keep . . .  16K computer, 
modem, breakout box. digital 
multimeter and the exclusive Industry, opportunities to triple 

Data and telecommunications is already a 
$150 bil l ion industry and is expected to  
triple over the next five years. One typical 
company has grown from $85 mil l ion to 
$650 mil l ion . . .  a 765% growth since 1 978 
alone. The need for qualified technicians to 
install, maintain, and service this enormous 
investment in high-tech equipment is 
tremendous even now. Opportunities and 
salaries can go nowhere but up and up. 

NRI will train you at home 
You can learn at home in your spare t ime to 
become a data communications techni· 
cian with NRI at-home training. NRI wi l l  
start you with the basics," bui ld upon your 
knowledge with easy-to-follow, bite size 
lessons to take you into the world of d ig ital 
data communications. You' l l learn what it 
takes to work on satel l i te, microwave, fiber 
optic, and telephone data l inks. 

digital mult imeter and 
the NRI Discovery 
Lab, where 

you 
construct 
sol id
state circuits and 
demonstrate practical 
appl ications of the theory you've learned. 

Learn on-line with the 
exclusive N Rl data network 
You'l l  learn what data communications is 
all about by actually becoming part of an 
operating network. Using your computer, 
modem, and terminal software, you'll go on 
line to "talk" to your instructor, take your 

NRI Discovery Lab. 

N-Rl NRI SCHOOLS 
McGraw-Hill Continuing 
Education Center �i r� �� 3939 Wisconsin Avenue e:j. • Washington, D.C. 20016 

• •  n j WE GIVE YOU TOMORROW. 
TRS·BO is a trademark of the Radio Shack division ofT andy 
Corp. SM a service mark of Source Telecomp�ting Corp .• 
a subsidiary of the Reader"s Digest Association, Inc. 



policies into a computer model to show 
the consequences of how the policies 
interact with one another. In many in
stances it then emerges that the known 
policies describe a system that actually 
causes the troubles. In other words, the 
known and intended practices of the or
ganization are fully sufficient to create 
the difficulty, regardless of what hap
pens outside the company or in the 
marketplace. 

In Forrester's experience, individuals 
perceive a problem, develop a con
�eptual rri.odel of the system in which 
the problem exists, mentally run the 
model, and develop strategies for al
leviating the problem based on these 
runs. The net result is often the op
posite of that intended because the 
mental inferences were faulty. 

Lave and March, in their book An 
Introduction to Models in the Social 
Sciences (see bibliography), present a 
more striking example of the pitfalls 
awaiting those who would bypass 
the computer in favor of mental de
ductions. The example is credited to 
Bertraud de Jouvenal and features 
the thoughts of the philosopher Jean 

The most popular new word-
processing product int roduced for the 
Apple computer i n  1982 was not a word 
processor-it  was the SENS IBLE 
S PELLER IV proofreading program� 
A perfect complement to your current 
Apple word-process ing program, the 
SENSIBLE S PELLER IV is fast, fr iend ly, 
and gives you the features you need in a 
spel l ing checker. 

First in features* *  

I t  on ly takes a minute o r  two for the 
SENS IBLE S PELLER to scan through a 
ten-page document and compare each 
word against i ts 80,000-word d ict ionary. 
Each m isspel led word is s hown to you in  
the midd le  of a smal l  excerpt from your 
document, so you won't waste t ime try
i ng to remember how you u sed the word. 

You can immediately correct the 
m isspel led word by replacing i t  w i th  the 
proper spel l ing . The SENS I BLE 
SPELLER even suggests the correct 
spe l l i ng for your misspel led words !  
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Jacques Rousseau. Rousseau built a 
population model for eighteenth-cen
tury England based on three assump
tions: (1) the birth rate in London is 
lower than the birth rate in rural 
England; (2) the death rate in London 
is higher than the death rate in rural 
England; (3) as England industri
alizes, people leave the countryside 
in increasing numbers and move to 
London. Rousseau concluded that, 
since London's birth rate was lower 
and its death rate higher than rural 
England and since people moved 
from rural England to London, the 
population of England must decline 
eventually to zero. Had Rousseau 
coded his model for a computer he 
would have reached just the opposite 
conclusion. In quantifying the rates 
for computer input, he would have 
seen that as long as London's birth 
rate was greater than its death rate, 
regardless of how they compared to 
similar rates elsewhere, the popula
tion of London must grow. 

If a scholar of Rousseau's stature 
can err on such a simple model, then 
Forrester's experiences with twen-

First in dictionaries 

The SENSIBLE SPELLER i ncludes the 
largest, most authoritat ive d ict ionary 
available for t he Apple computer. Over 
80,000 words are suppl ied, d i rect from 
the off icial Random House Dict ionary. 
And there i s  un l im ited room to add your 
own special words. The off icial B lack's 
Law Dict ionary is avai lable separately. 

First in word-processor compatibility 

The SENSI BLE SPELLER works with 
more Apple word processors than any 
other spel l ing program, including:  DOS 
3.2, DOS 3.3 (Apple Writer-al l  vers ions, 
Bank Street Writer, Magic Window, 
Screen Writer, etc.), Su perText, Word 
Hand ler, CP/M (Wordstar, etc.), and 
Pascal word processors. 

The SENSI BLE SPELLER is avai lable 
for $125 and runs on a l l  Apple 1/e, I I + ,  
and Apple-compatible computers with 
one or two d isk drives. 

tieth-century man and complex 
models are not surprising. 

When a computer is used to run a 
model, a computer language is a nec
essity. Although some experienced 
practitioners prefer a general-pur
pose language such as FORTRAN, 
most opt for specially designed com
puter-simulation languages that also 
fall into two classes: discrete and 
continuous. Both types are easy to 
program and possess special features 
of value to simulationists. Both per
mit the modeler to focus attention on 
the system rather than the details of 
programming. 

Discrete Simulation Languages 
There are hosts of discrete simula

tion languages available: · SIMPAS, 
CAPS, SIMULA, and DEMOS to 
name but a few, with new ones in
troduced yearly, but the overwhelm
ing majority of simulation studies 
that utilize such languages are writ
ten in GPSS, SIMSCRIPT, GASB or 
SLAM. GPSS was introduced first by 
IDM and its latest version, GPSS V, 
is still supported by them. A faster 

� Sensible ® �Software, Inc. 
24011 Seneca 
Oak Park, Ml 48237 
(313) 399-8877 
Please .add $1.25 for shipping. 
Visa/MastercardJChecklCOD welcome! 

• April 1983. Softalk magazine reader su1vey. 
· · Not a l l  features are avai lable with CPfM. Pascal. and 

Word Handler. 

Apple, Apple Pascal ann Apple Writer are trademarks of 
Apple Computer. I nc. : Bank Street Writer - Brodebund: 
Black's Law Dict ionary - West Publ ishing: CP/M -
Dig i tal  Research Corp. ;  Screen Writer - Sierra On-Line. 
Inc. : SuperText - Muse Software: Word Handler - Silicon 
Valley Systems: WordS tar - Micropro International 
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• • •  the complete 
professional solution at an unbeatable price. 

Complete Solution The VISUAL 1050 is an 
advanced personal computer system designed 
especially for managers and professionals. 
It comes complete with top-rated software and 
high-performance hardware . . .  all ful ly config
ured for easy set-up and simple operation. 
The VISUAL 1050 costs much less than other
ful l-feature personal ce>mputers and comes 
with everything you need to tackle important 
professional jobs, right out of the box. 

Base Sys1em Pnce' . 

Serial Port (RS232) 

Parallel Port 

Bit-Mapped Graphics. 

Word Processmg Sohware . 

Spreadsheet Soltware . 

Business GraphiCS Sohware 

Communicalions Sohware . 

VlSUAl. 
1(li() IBM "" PC 

$2.695 $2.750 

STANDARD $119 

2 STANDARD $119 

STANDARD $240 

STANDARD $200-$500 

STANDARD $200-$300 

STANDARD $200-$400 

STANDARD $100-$200 

TR$-80' DEC Apple · lie Model 12 Rainbow"" 
$2.390 $3,999 $3,495 

$195 2 STANDARD 2 STANDARD 

$1BO 2 STANDARD STANDARD 

STANDARD $499 $845 

$200-$500 $399 $200-$500 

$200-$300 $299 $200-$300 

$200-$400 $200 $200-$400 

$100-$200 $100 STANDARD 
Words, Numbers and Graphics The VISUAL 
1050 solves more professional problems than 
any other computer in its class. Whether you 
work with words, numbers, or graphics, the 
VISUAL 1050 speaks your  language. You get 
WordStar,'" Mai/Merge,'" Multiplan'" and Digital 
Research's DR Graph'" . . . leading software 
packages for word processing, spreadsheet 
and graphics. And all have been specially 
adapted-to share data and perform as an _inte
grated software family. 

COM� SOLtmDN PRICE . $2,695 $3,928·$4,628 $3,466-$4,165 $5,496 $4,940·$5,540 

Dual Dnve Capacity . .  BOO KB 640 KB 2BO KB 2.5 MB BOOKS 

Graphics Resolution . 640 X 300 640 X 200 2B0 X 192 640 x 240 BOO X 240 

Keys on Keyboard . 93 83 63 B2 105 

Expandable Memory . .  YES YES YES YES YES 

Optional Winchester . YES YES YES YES YES 

Tilt and Swivel Display . .  YES NO NO NO NO 

1-loc:lueles CPU. 64K User Memory. Keyt>oard. [)splay, Two Disc Doves. and Operaltng System 
Base<l oo manulaclurers· rnlormalioo available AugusL 1983 VISUAl 1050 1nc1udes 128K User Memory slandard. 

Communications, BASIC and More . . .  You get Terminal 
Emulation software which turns your VISUAL 1050 into a 
powerful ASCI I  terminal for dial-up access to remote 
computer resources. And you get CBASIC"' for custom · 
programming applications. CP/M Plus, " a new and 
improved release of CP/M, allows your VISUAL 1050 
to support hundreds of popular third�party packages. 

Unbea�ble Value $2,695 is the total retail price for the 
VISUAL 1050. You get the best and most popular software 
packages, ready to run on hardware which offers the 
features and quality you should demand. Two high 
capacity disc drives. 128K memory standard. 
Fast, bit-mapped graphics. Ful l size green screen. 
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Standard printer and communication ports. Rugged 
93-key keyboard with special WordStar engravings. 
You can't buy a more complete hardware and software 
solution at anywhere near the price. 

See for yourself'" 

Visual Technology Incorporated 
540 Main Street, Tewksbury, MA 01876 
Telephone (617) 851-5000. Telex 951-539 

'"Registered trademark of Visual Technology Incorporated 
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version, GPSS/H, which runs on a 
wider variety of mainframes and 
minicomputers, is supported by Wol
verine Software of Annandale, Vir
ginia. SIMSCRIPT is a product of 
CACI of Los Angeles, California, and 
requires its own compiler. Both 
GASP and SLAM are supported by 
Pritsker & Associates of West Lafay
ette, Indiana, and are compatible 
with many FORTRAN compilers. 

SIMSCRIPT and GASP are event
oriented simulation languages, which 
means that they are a set of subrou
tines for file creation, file manipula
tion, scheduling, and statistical 
analysis that the modeler combines 
in the way that best replicates the sys
tem under study. A completely coded 
model consists essentially of calls to 
subroutines and assignment state
ments for updating files associated 
with individual customers. 

GPSS is a process-oriented simula
tion language in which the modeler 
stipulates the processes involved in 
the system, such as creating custom
ers, seizing servers, queuing in lines, 
and collecting statistics. Once this 
delineation is complete, the simula
tion language automatically creates, 
manipulates, and updates the neces
sary files. Process-oriented languages 
are conceptually easier to understand 
and easier to code than event
oriented languages, but the latter are 
more flexible and give modelers a 
wider range of options for represent
ing systems. 

SLAM is a relatively new language 
and potentially the most versatile of 
all. It allows for both event-oriented 
and process-oriented simulations as 
well as continuous simulation for 
those segments of a model requiring 
it. Figure 1 is the main portion of a 
SLAM program in its process
oriented mode for a one-person bar
ber shop. The first and last lines 
simply frame the process being 
modeled. Line 2 creates customers 
with times between arrivals governed 
by an exponential distribution having 
mean 25. Line 3 directs each arriving 
customer into queue #1 to await the 
barber. Line 4 of the code states there 
is only one barber whose service 
times are normally distributed with 
a mean of 20 and a standard devia-
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N ETWORK; 
CREATE, EXPON(25); 
OUEUE(1); 
ACTIVITY/1 ,RNORM(20,5); 
TERMINATE,100; 
END;  

Figure 1:  The main portion of a queuing
system simulation written in the language 
SLAM. 

$D1 
BAL. = 0.05*BAL 

$M10 
END 

BAL = 1000 
TMAX = 25 

END 
LIST BAL 
PLOT BAL 

E N D  

Figure 2:  The main portion of a bank 
balance simulation written in the con
timwus-simulation language DARE. 

tion of 5. This activity is designated 
as activity #1. Line 5 instructs SLAM 
to terminate a customer upon com
pletion of service· and to terminate 
the simulation after 100 customers 
have been processed. SLAM does the 
rest including taking the first cus� 
tamer in the queue and placing that 
person in service when the barber is 
free, reporting statistics on each 
queue and each activity designated 
by a number, and sampling from 
stipulated probability distributions. 
SLAM automatically creates and up
dates a calendar of service comple
tion times for all customers in service 
coupled with the time of the next 
customer arrival, and at each time in 
chronological order, SLAM creates, 
manipulates, and terminates all nec
essary files for replicating the queu
ing system as stipulated in the code. 

Continuous-Simulation 
Languages 

All continuous-simulation lan
guages are based on numerical-inte
gration routines for solving sets of 
first-order- differential equations, both 
linear and nonlinear. Many adhere to 
standards established by the Society 
for Computer Simulation (SCS) of La 
Jolla, California. Such languages pro
vide modelers with a choice of inte-

gration algorithms including vari
able-step Runge-Kutte routines and 
routines for solving stiff differential 
equations, they allow inclusion of 
user-written subroutines in the host 
language of the source code, and 
they provide options for graphic out
put with internal scaling of axes. A 
continuous-simulation language can 
be mastered in under five hours. 

The forerunner of most continu
ous-simulation languages is the IBM 
product CSMP, but there are now 
many others that run on a greater 
variety of computers. Some of these 
languages include CSSL-IV from 
Simulation Services of Chatsworth, 
California, ACSL from Mitchell and 
Gauthier Associates of Concord, 
Massachusetts, EASY5 from Boeing 
Computer Services of Tukwila, 
Washington, and DARE from the De
partment of Electrical Engineering at 
the University of Arizona. 

Figure 2 is the main portion of a 
DARE program for solving a bank 
balance problem modeled by the dif
ferential equation: 

dBAL/dt = 0.05BAL; BAL(O) = 1000 

The code is separated into sections, 
each terminating with an END state
ment. First, derivatives are denoted 
by periods following variable labels. 
The first section headed by $D1 is the 
operational segment and contains all 
the differential equations in the 
model. It also includes the $Mnn line 
that instructs DARE as to which of 
ten different integration routines it 
should employ. The second section is 
the specification segment including 
both the initial conditions and 
TMAX, the length of time the simula
tion should run. The last section 
specifies output, LIST for a table, 
PLOT for a graph . DARE does the 
rest, including solving the differen
tial equations (here there is only 
one), and providing appropriately 
scaled graphs for all output variables. 

DYNAMO, supported by Pugh 
Roberts Inc . of Cambridge, Massa
chusetts, differs from other contin
uous-simulation languages in that it 
is designed expressly for social scien
tists using the system-dynamics ap
proach to modeling. DYNAMO con-



The Multifunction Cards that let you get the most out of your IBM PC 
AST Research Number One Ad d-Ons let you 
realize the ful l  potential of your I BM PC or PC
XT without wasting valuable slot space. By 
combining your m e mory and in put/output 
requ irements on a single card, you can take 
advantage of more of the capabi l it ies I B M  
designed into the PC, whi le  leaving space for 
future enhancements as t h ey are i ntroduced. 
AST Research m u ltifunction boards can add 
user memory from 64 K to 5 1 2 K  to you r  PC 
bringing you r  PC memory to its max i m u m  of 
640 K. You also receive the added feat u res of 
serial ports, paral le l  ports, a clock calendar, 
game adapter port, and SuperPak'" - the 
uti l ity d iskette with the most powe rfu l  d isk 
emulator and pr int  spooler software available. 

SixPakPius'" - Up to 384 K memory, serial 
port,  printer port,  optional game port,  and 
clock calendar on a single card. 

1/0 Plus I I'" - Up to 2 serial ports, optional 
printer port,  optional game port, clock cal
endar o n  a single card. No memory. 

Mega Plus I I '" - Up to 5 1 2 K memory, up t o 2  
serial ports, optional printer port, optional 
game port, and clock calendar o n  a s ingle 
card. 

Combo Pius'" - Up to 256 K m emory, serial 
port, printer port, and clock calendar on a 
single card. 

Com m u nication Prod ucts- Other AST R e
search N umber One products include system 
enhancements and mainframe comm u n ica
tions products such as 3270 S N A  and 5 2 5 1  
term inal  e m ulation, 3 7 8 0  R J E  support and 
AST-PCnef" - the Local Area N etwork spe
cifically designed for the I B M  PC. 

ASrQuality 
All  AST Research m ult ifunction boards come 
with the AST " Plus" - o u r  u n s u rpassed re pu
tation for qual ity, re l iabi l ity, after- the- sales 
support, and overa l l  design excel lence -
which give o u r  products t h e  best price/per
formance ratio in t h e  i n d u stry. 

AST Research N umber One Add-On Products 
are available at Computerland, Entre, Busi
nessland and other computer stores world
wide. Contact AST Research, I nc. tor t h e  
dealer nearest you. (7 1 4) 540-1 333/863-
1 333 TELEX: 2 95370ASTR U R  

PCnet i s  a registered trademark of Orchid Technology. Inc. 
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tains simple integration algorithms 
rendering it unsuitable for engineer
ing simulations and does not allow 
easy inclusion of user-written sub
routines. Its main appeal is that 
modelers need n:ot know calculus or 
differential equations to use the lan
guage. DYNAMO only requires 
modelers to code rates of change, and 
then it composes and solves the re
sulting differential equations inter
nally. The language, therefore, is par
tiCularly attractive to modelers of 
social systems. 
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Simulation and the Personal 
Computer 

The exciting news in computer sim
ulation is the same story sweeping 
the entire computer world: micropro
cessors. Some languages are already 
available, including micro-DYNAMO 
for both the Apple II and the IBM PC 
from Addison-Wesley; SIMAN, a 
discrete-simulation language for the 
IBM PC from System Modeling Cor
poration of State College, Pennsyl
vania; MicroNET, a discrete-simula
tion language for a variety of personal 
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computers from Pritsker & Associ
ates; ACES, a continuous-simulation 
language for the Apple II from 
Modulo 2 Company of Tukwila, 
Washington; and SIMSCRIPT for the 
IBM PC, and many others are sure to 
follow. Conferences, such as the 1982 
Modeling and Simulation on Micro
computers Conference (sponsored by 
SCS), have encouraged further par
ticipation .  • 

Richard Bronson is a professor of computer science 
at Fairleigh-Dickenson University in Teaneck, Nj 
07666. 
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SAFT STANDBY POWER SYSTEMS 
FOR SMALL BUSINESS COMPUTERS 

AT A SMALL BUSINESS PRICE. 
· Now there's a standby power system half cycle. There are two systems avai lable.  

designed especia l ly for the smal l  business The 200VA,  w h ich provides standby power up 
computer. At a price the s m a l l  bus inessman to 20 m i n utes .  And the 400VA with standby 
can deal with . power up to 1 0  m i n utes .  That g i ves an ope r-

lt 's from SAFT, the hottest name in the ator plenty of t ime to get off the computer 
battery bus iness today. And although it can safe ly. And d u ri n g  normal operation it  
provide emergency power for almost .r--------.- acts as a l ine f i lte r to protect 
anyth i n g ,  it was designed specifi- against harmful sp ikes.  
cal l y  to protect personal  and We can g ive you more rea-
smal l  bus iness computers sons for depending on the Saft 
from data loss in  the event of o ·-.. Stand by Power Syste m .  Cal l  us 
a b lackout or brownout.  at (602) 894-9564. Or  write 

As soon as the power 
""" SAFT E lectron ic Systems 

d rops, a Saft Stand by Power -..,··� ··- Division , 24 1 4  1 4th St . ,  .mrr 
System cuts i n  w ith i n  one- Tempe, Arizona 8528 1 . 

j '� 1 r 
MORE POWER TO YOU. 
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• Keyboard controlled screen dumps 

• 23 different commands for text 

and graphiCS 

• Color graphic screen dumps 

• Interfaces to any dot matrix printer 

• On-bOard printer selection 

• Two page side by side printout 

• Cable included 

Part No. 22080 $149.95 

• Multiple drivers onboard in EPROM 

(Interchangeable 2K RAM). 

• Applesott. Pascal,& CP/M Compatible 

• 2 handshake lines (ACK• and strobe�>}, 

4 status lines (select*, Busy, Paper 

out, and Prime•) 

• CentroniCS data bit 8 maY be 

jumpared low 

• Conveniently located ribbon 

connector 

Part No. 22010 $59.95 
• With cable Included 

Pert No. 2201 1 $79.95 

PARALLEL 1/0 INTERFACE 
for Apple ll and //e 

• Multiple drivers onboard In EPROM 

(Interchangeable 2K RAM) 

• Applesott. Pasca� & CP/M eompaUbte 

• Dual 8-bit bi-directional parallel ports 

• Four handshake lines 

• • Conveniently located ribbon 

connector 

Pert No. 22020 $89.95 



Simulating Reality 
with Computer Graphics 
by Peter R. Sfjrensen 

Since daguerreotypes became popular in the last century, we have assumed 
that "the camera doesn't lie." We still assume that the photos we see are ac
curate representations of reality. But before the invention of the camera, pic
tures were not taken at face value because they were hand-drawn and sub
ject to the artist's interpretation . 

The trust we place in photographs has had a profound impact on commu
nications. It is already possible to create the appearance of metal, plastic, 
and glass so effectively with computers that the average viewer can't tell if 
the image is real or not. If techniques continue to improve at the current 
rate, by the 1990s it will be possible to conjure up almost any kind of scene 
from a digital description . The implications for entertainment, education, 

. art, and even propaganda are worthy of note. Computer graphics is already 
one of the most exciting branches of computer science, and it promises to 
get only more exciting in the future. 

Image Generation 
You must accomplish two essential tasks very accurately to create believ

able pictures: perfect perspective and smooth, uniform shading. There are 
many other factors, of course, but if either one of these two is incorrect, 
nothing else matters. Any artist trying to paint realistically can attest to the 
accuracy required to fool the human eye. Although it's extremely difficult 
to execute flawless perspective with shadows and highlights by hand, the 
task can be done efficiently by computer. 

To generate a picture, you must give the computer the measurements, col
ors, and reflective properties of the objects in the environment, the point 
of view of the imaginary camera, the type of imaginary lens (close-up, wide
angle, etc . ), and the locations of any light sources. You give the locations 
in terms of X, Y, and Z coordinates, with X being the width (horizontal), 
Y the height (vertical), and Z the depth. Many people refer to this process 
and its products as 3-D because this is a three-dimensional description of 
the scene. In reality the images are two-dimensional, which is confusing 
because you can also create true three-dimensional stereo image pairs with 
parallax on a computer. If you want to animate the scene, you must also 
specify the motions of the camera and the objects. There are still two quite 
different software approaches to creating an image: boundary representa
tion (B-rep), the most popular, and ray tracing. 

With B-rep, the computer needs to determine first the distance of all the 
objects from the viewpoint and their orientation . Knowing where and how 
big the objects are (things appear smaller the farther away they are), the sys
tem projects a frame of view out into the scene and ignores everything else 
(called clipping) . Next, the computer needs to decide which surfaces are 

Photo 1: Jumping Skeleton, created by David Zeltzer of Ohio State University and done at 
Cranston/Csuri Productions. An artificial-intelligence program automatically animates the 
skeleton with realistic motion. 
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visible and which are hidden behind 
other objects. This is necessary be
cause the computer has an x-ray 
view, seeing everything at once. To 
discover how brightly lit the visible 
surfaces are, the computer must 
determine their orientation toward 
the light source. The computer then 
creates the picture with lines (like a 
television picture) made up of dots 
called pixels. 

Ray tracing is less frequently used 
but is currently gaining in populari
ty. In ray tracing, the computer cal
culates the paths taken by the light 
rays. This is a more natural process, 
except that the computer performs 
the process backwards :  from camera 
to object to light source. The im
aginary film plane is divided like a 
pixel grid_.:each pixel is the origin of 
a ray. The ray emanates into the scene 
until it strikes an object while the 
computer traces its path. The angle 
at which the ray strikes the object 
determines the angle at which it 
bounces off and continues on its way. 
The ray may go on to strike another 
object or go off into space. 

The system can now determine pix
el color and brightness from how 
close the ray came to the light source 
and how many and what other ob
jects it struck. Everything is calcu
lated strictly according to the rules of 
physics-how light reflects off differ
ent materials or passes through trans
parent ones-except that things are 
figured in reverse. If you started trac
ing the rays from the light source, 
you'd find that very, very few of them 
wind up going into the camera, and 
a lot of effort would be wasted .  

A major advantage of ray tracing is 
that it takes care of hidden surfaces 
and clipping automatically, just as in 
real life : you see only what's in your 
line of sight. This technique saves a 
lot of computer time; however, ray 
tracing is still generally slower than 
B-rep. It's faster to find out which sur
faces you can see, calculate their col
or and intensity, and assign that col
or/intensity to the appropriate pixels 
(perhaps hundreds at a time) than it 
is to calculate each pixel separately 
with the ray-tracing method. For this 
reason, most computer-graphics peo
ple shy away from ray tracing. How-
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Computer Graphics in 

As with all things technical and artistic, 
the Japanese have become passionate devel
opers of computer graphics. Just a few years 
ago, their first hesitant steps into scene 
simulation reached the West and appeared 
rather naive. At second glance, however, 
it became obvious that theiJ were making 
progress at an astounding rate. Indeed, at 
this year's SIGGRAPH, some of Japan's 
animation was among the best, in terms 
of both technical innovation and haunting 
beauty. What follows is a brief overview of 
some of the major people and companies 
involved. 

Yoichiro Kawaguchi, a programmer and 
professor of art at Nippon Electronics Col
lege, is perhaps best known in the West. 
His fascination with plant-growth patterns 
has led him to develop a "morphological 
foundation algorithm" that literally grows 
bizarre and beautiful computer-graphics 
patterns, branching and spiralling with 
astonishing complexity. His short film, 
Growth, Mysterious Galaxy, brings his 
art to life. He points out that Dr. James 
Blinn (see the interview on page 120) 
helped him with the animation software. 

Another important force, Seibu Digital 
Communications (SEDIC), used a Cray 
computer to generate the ultimate (for the 
moment) ray-tracing film, Mandala 1983 
(see the photo at right). It represents the · 
hierarchy of cosmic forces as a pattern of 
crystal spheres in a traditional meditation 
design, changing colors and rotating in 
space. Richard Hampton, an American 
programmer working at SEDIC, reports, 
'With computers coming of age, the heads 
of SEDIC realized that information would 

ever, if you want the superb realism 
of reflection and transparency, you'll 
have to spend a little extra time. (This 
article is not an exhaustive compar
ison of software; thet"e are exceptions 
to all the rules, and the intent here 
is to present only an overview.) 

Picture generation with a computer 
is extremely time-consuming, no 
matter what method you use. Most 
of the animation in Tron took an 
average of 15 minutes per frame; 
some took considerably longer. The 
degree of resolution (the clarity) that 
you want a picture to have, deter
mined by the number of lines and 
pixels used to make it, is an impor-

Japan 

soon become a tangible product. They were 
interested in the new media. The Buddhists 
created the Mandala as a means of visual
ly communicating the true essence of the 
spiritual world to their followers. In the 
same way we are trying to communicate 
through the visual." 

Another force in computer graphics is 
NHK, the huge and progressive state-run 
television network, responsible for several 
developments in computer animation in
cluding real-time video. The network's 
talented producer/director, Mayumi Yoshi
nari, has created several lovely ani1nations, 
including Origami, which simulates 
folding an elegant paper bird in space. 

Dr. Kouchi Ohmura of Osaka Univer
sity assembled a remarkable experimental 
parallel-processing computer, LINKS, that 
in many ways outperforms the Cray. 
LINKS uses dozens of ZBOOO microproces
sors, each working on a different aspect of 
the image, producing all kinds of computer 
graphics including cartoon ani�nation and 
ray tracing. LINKS was recently used for 
some special effects in a movie called Gogo! 
13. Keep your fingers crossed that it is 
shown in the United States. 

The Japanese Computer Graphics Lab is 
mainly a cartoon-animation facility using 
several New York Institute of Technology 
systems for painting hand-drawn charac
ters, but they are becoming involved in 
simulation. Texnai, a design firm, special
izes in computer graphics. Far East Labs 
uses a system built in Dallas by Acmecar
toon as well as a trusty old Scanimate 
analog computer. 

tant factor in computation time. If 
you double the number of lines used 
to get a higher-quality p icture, you 
quadruple the number of pixels used 
and the amount of time needed. 
Video pictures have 512 lines, or a 
quarter of a million pixels. That's very 
low resolution by the standards of 
motion pictures; the lowest resolu
tion used in Tron was 1,200 lines. 
When the resolution is yery low, you 
can see the pixels as little squares, 
which result in diagonal and curved 
lines having a stair-stepping appear
ance that's technically known as alias
ing, commonly called the jaggies. 
Even at rather high resolutions where 



Mandala 1983, a remarkable ray-tracing image done on a Cray in Japan by SEDIC Inc. 
Musaki Fujihata was the creative director; Kenetsu Hanabusa and Masataka Ohta were 
the technical directors. With reflections of reflections clearly visible, the picture took the 
Cray eight minutes to compute at 1024 by 1024 resolution. 

the pixels aren't obvious, aliasing can 
cause edges to "crawl" as objects 
move, and very small details to flicker 
on and off. 

There are two approaches to the 
aliasing problem: use very high res
olution (tests show, however, that 
even at 6000 lines there is room for 
improvement) or try anti-aliasing 
(average the pixels out with their 
neighbors so the jaggies are blurred 
and less noticeable) . Anti-aliasing 
tends to soften the whole picture, so 
you should attack only the offending 
pixels, which is a pretty tricky pro
cess. This smoothing process can 
save time but it requires some time 

itself. The decision to use anti
aliasing or high resolution is another 
point of disagreement among people 
involved in computer graphics. 

Another graphics aspect that is far 
from being standardized is how a 
computer models objects. The ap
proach usually used with B-rep is to 
describe objects in terms of polygons 
or patches, with front, side, top, and 
other views. This concept is relative
ly straightforward and makes even 
the oddest shapes definable. There 
are also more sophisticated methods 
of defining surfaces that rely on 
higher orders of mathematics, such 
as quadratics. 

Another approach, combinatorial 
geometry, is like building with 
blocks- ' '  primitive ' '  geometric 
shapes such as cubes and spheres 
that are known to a computer-that 
you can add to or subtract from each 
other to make compound shapes. 
You can stretch and distort these 
shapes (creating an egg from a 
sphere, for example) .  You ent�r the 
instructions on the keyboard after 
you sketch the desired shape and 
think through the construction pro
cess. It's not nearly as natural a pro
cess as the B-rep method; in fact, you 
may need to input additional infor
mation on a data tablet to create com
plicated shapes such as type fonts. 
However, it has advantages: it re
quires very little memory space, and 
you get perfectly smooth surfaces 
without having to take a step to blend 
the edges of polygons. A sphere is 
defined by its center point and 
radius; the B-rep method requires a 
great many polygons to define a 
sphere. 

Computing the way light reflects 
off things or passes through them is 
a subject in itself. The methods have 
been evolving and becoming more 
like a study of physics every year. It 
is now routine to define the subtle 
differences between the optical prop
erties of plastic and glass, chrome 
and pewter, ceramic and plastic, and 
many subtleties in between. In the 
early days, all surfaces were con
sidered mirrors, bouncing light off 
themselves and diffusing it equally in 
all directions according to Lambert's 
Law. Then Bui-Thong Phong created 
a more realistic formula that intro
duced more light-control variables. 
Now we have the Torrence-Sparrow 
model, which considers the object's 
surface to be covered with randomly 
oriented microscopic mirrors; this 
comes remarkably close to approx
imating real life. 

What if you want to create a 
wooden or patterned object? You can 
scan a photograph or painting with 
a digital TV camera and project the 
image onto the surface of your object. 
This process is called mapping; it's the 
reverse of making a flat world map 
from the earth's curved surface. With 
a curved surface like a planet's, the 
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Photo 2: Point Reyes, perhaps the most complex simulated picture to date, was done btj the digital magicians at Lucasfilm. "The piece is 
venJ much a team effort, a one-frame movie," with mountains, rocks, and lake created using fractal programs written by Loren Carpenter, 
plants by Alvy Ray Smith and Bill Reeves, and textures by Tom Porter. All of the art was directed by Rob Cook, who created many of the 
details, including the rainbow. 

picture wraps around the object and 
gives it a natural-looking perspective 
as it moves about. You can also map 
certain kinds of textures onto sur
faces, like the bumpiness of an 
orange, with each bump having its 
own shadow (a process known as 
perturbed normal texture mapping, de
veloped by Dr. James Blinn of the Jet 
Propulsion Laboratory) . 

So far I have focused on generating 
a single realistic image. There are a 
few additional considerations if you 
want to animate a scene. You must 
choreograph the motion desired and 
describe it to the computer. You can 
trace it out on a data tablet or type 
in commands, like a movie director 
telling the actors what to do: "Go 
from point A to point B taking three 
seconds and accelerating as you 
move:' Directions must be given in 

110 BYrE March 1984 

the language of the software. The 
motion becomes rather complicated 
when you have moving parts on 
moving objects in a scene observed 
by a moving camera. A classic exam
ple is a flea walking around on an 
elephant's head while the elephant 
nervously paces back and forth on a 
raft floating down a river. The 
camera's view is called the world 
space, the raft is a parent space, the 
elephant is a daughter space of the 
raft, and all the elephant's appen
dages, to say nothing of the flea, are 
daughter spaces of the elephant. All 
this is handled by a tree structure 
showing these various relationships. 

Motion is an important element in 
making or breaking the believability 
of an image. When a ball bounces, its 
acceleration and trajectory tell a lot 
about it; a Super-Ball behaves one 

way, a Nurf Ball another. To more 
precisely portray motion, some com
puter-graphics designers are begin
ning to incorporate artificial-intel
ligence routines into their software. 

The last step involves turning the 
millions of bytes into a picture on a 
monitor or a piece of film.  Essential
ly it's a straightforward process of 
converting digital data to analog 
form. You can then record the signal 
on videotape or display it on a moni
tor. In the case of movie film, the sig
nal paints the picture on a high-res
olution monochrome video display 
mounted beneath a movie camera 
that shoots one frame at a time. The 
camera's shutter stays open while the 
computer generates three con
secutive images, using color filters for 
each of the three primaries. 

Some people ask, "Why bother? 
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Photo 3: AlVlj Ray Smith, with the help of colleagues at Lucasfilm, created this deceptively 
simple-looking work of art entitled White Sands. The flowering plants are grown in three dimen
sions from a single "cell" using an algorithm written by the artist, based upon mathematics 
blj Paulien Hogeweg. The grass is done with a procedural modeling technique developed blj 
Bill Reeves. The oriental characters form the artist's name. 

Why not just take a camera and film 
the real thing?" Obviously, if you can 
film the real thing, you should. But 
if you want to film a Model T turn
ing into a Thunderbird, in an improb
able but believable organic metamor
phosis, scene simulation is the only 
answer. Or, if you want impossible 
camera angles, like an atom's-eye 
view of a molecule, or a tour around 
the inside of a computer chip (any
thing that defies the physically possi
ble), image synthesis is often the only 
way to go. Frequently used in TV 
commercials, this technique promises 
to become in the near future an 
economical alternative to construc
ting movie sets and to some kinds of 
location shooting. Image synthesis is 
important in other fields too, such as 
medical CAT-scan imagery, proauct 
design, and flight simulation.  As 
miniaturization progresses, we can 
look forward to many of the capabil
ities now available on mainframes be
coming possible on microcomputers. 

There are obviously a great many 
doors opening in computer graphics 
today. I interviewed several major 
figures in the field, including John 
Whitney Sr. , generally regarded as 
the "Father of Computer Animation;' 
and Dr. Alvy Ray Smith, who is 
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working on George Lucas's remark
able computer-graphics research and 
development project. The insights 
and advice from these experts cover 
all aspects of the field .  They occa
sionally even contradict one another, 
which doesn't mean one is right and 
the other wrong, but rather indicates 
that this business is still very much 
in its formative years. 

Alvy Ray Smith (Lucasfilm) 
The work being done at Lucasfilm 

is revolutionary and almost certain to 
have a profound impact on the entire 
entertainment industry. George 
Lucas, creator of the Star Wars saga, 
became interested in the possibilities 
of computers several years ago, hired 
a team of the best software and hard
ware people he could get, and gave 
them a mandate to develop a system 
that would bring motion-picture spe
cial effects into the 21st century. He 
actually wanted several different sys
tems to provide different capabilities :  
computer imagery, digital matting, 
sound synthesis and mixing, a laser 
scanner to print the final product 
onto film with first-generation qual
ity, and a totally computerized edit
ing studio called EditDroid, with all 
the footage shot for a film on video-

discs, enabling totally interactive 
editing. 

The team developing the Pixar im
age generator included Rodney 
Stock, Adam Levinthal, Mark Lea
ther, Glenn Sharp, and Tom Porter on 
hardware; Alvy Ray Smith, Rob 
Cook, Bill Reeves, Sam Leffler, and 
Loren Carpenter on software; both 
groups were directed by Dr. Ed Cat
mull. They set a three-year goal and 
put their noses to the grindstone, 
pausing only briefly to create film 
footage-the "Genesis Demd' for Star 
Trek II -and the display of the force 
field around the moon of Endor in 
Return of the Jedi. The work pro
gressed on schedule despite the in
evitable difficulties, but rumors of 
failure began to circulate among the 
competition. 

My first question to Smith con
cerned whether the project was 
doomed. "These rumors probably 
came about because people have 
been expecting us to do all this in 
three weeks. All prototype devices 
have difficulties-that's normal. We 
said it would take about three years; 
the three years are just about up, and 
the system is just about to roll out the 
door. We're very pleased. The boards 
for our Pixar are starting to come in, 
our laser scanner is now making col
or moving pictures, software systems 
are up, and we're doing a little in
house film with motion blur and all 
to demonstrate the system's capabil
ities:' (Motion blur, sometimes called 
temporal anti-aliasing, is very diffi
cult to simulate, but it adds a great 
deal to the natural quality of an ob
ject's motion.) 

Why did Lucasfilm decide to build 
their own hardware from scratch, 
with all the time and risk involved, 
instead of buying a system off the 
shelf? "You can't just buy something 
like that;' Smith said. 'True, there are 
supercomputers that we would be 
glad to use, but even they are a little 
slow for what we want to do. So 
while we are waiting for the price of 
these machines to drop, we are build
ing a machine especially designed to 
implement graphics algorithms-one 
that costs significantly less. 

"You know, we are not limited to 
scene simulation, so I much prefer 
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Photo 4: Using the manufacturer's blueprints, the Cray at Digital Productions simulated . 
this Pontiac Fiero, which assembles itself from pieces that fly in from all directions. Mario 
Kamberg and Jim Rygiel were the creative and technical directors, respectively. (Digital Scene 
Simulation (sm) by Digital Productions, Los Angeles, CA. ©1983, all rights reserved.) 

the term computer imagery. Reality is 
only a measure, not a goal." 

Advice? "It's not easy to get into 
computer graphics, but I suspect it's 
going to get easier. People will be 
making pictures with computers 
from now on, and anyone who 
knows how will be in demand. Go to 
school and learn how to program; 
find out how graphics algorithms 
work." 

Photos 2 and 3 are examples of 
Lucasfilm's work. 

Patricia Cole (Atari) 
The people at Atari's advanced 

graphics research and development 
division are interested in both games 
and motion-picture special effects 
and work at times with Lucasfilm. Pat 
Cole is in charge of the division and 
was previously with Lucasfilm, the 
Jet Propulsion Laboratory, and 
NASA. 

The creation of the computer-gen
erated visuals for Superman III in 1982 
was one of her first jobs. "Superman 
needed the immediate visual impact 
of a video game, but with better than 
current game technology. We decided 
to do a two-and-one-half-dimension 
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computer animation . [Flat images 
with some spatial aspects are called 
21/z-D.] We built a software system for 
this on top of an existing system we 
use to develop our games, program
ming in LISP on a Symbolics LM2 
under Paul Hughett's leadership. In 
the meantime we have also been 
establishing a full-blown three
dimension image synthesis anima
tion facility-technology which is 
literally right around the corner for 
us. This is primarily oriented toward 
developing videodisc games, but we 
aren't drawing too many boundaries. 
As the facility grows and develops a 
personality of its own, we want to be 
able to do other types of projects." 

Cole offered some advice. "The 
first decision a person has to make is 
whether they're more interested in 
the creation aspect or the technical 
aspect. This isn't necessarily an 
either/or situatior., but the ideal is to 
have some people who are primarily 
creative and others who are primari
ly technical, knowing that talents 
overlap and merge. I don't encourage 
artists to go back to school and get a 
degree in math, but you should get 
as much experience, even working on 

a home computer, and exposure
going to conferences and seminars, 
like SIGGRAPH-as you can. Be
come familiar with the jargon and 
with the capabilities and boundaries 
of .the technology. Similarly, people 
with a technical background would 
benefit greatly from a basic course in 
design and from visiting art mu
seums and getting an appreciation of 
the artistic world. The ideal goal is a 
common visual vocabulary, a com
mon communication, so that this 
overlapping knowledge can in
crease." 

John Whitney Jr. (Digital 
Productions) 

The world's most powerful produc
tion computer, according to The Guin
ness Boq_k of World Records, is the Cray 
XMP. The first of these magnificent 
beasts belongs to Digital Productions, 
a company founded by John Whitney 
Jr. and his associate Gary Demos. 
(Photo 4 was created by Digital Pro
ductions . )  

Growing up immersed in state-of
the-art movie technology, Whitney 
did the first computer graphics for 
Hollywood movies, WestWorld and 
FutureWorld, at Information Interna
tional Inc. (Triple-!), working with 
Demos. They coined the term Digital 
Scene Simulation*. In 1982, Whitney 
and Demos got the funding they 
needed to lease their first Cray 1/S. 
It had about one-third the power of 
the current model, but it was the 
most powerful machine available at 
the time. Soon after they opened 
shop, Lorimar Productions brought 
them their first job: to do about 40 
minutes worth of simulation for The 
Last Starfighter. 

"Getting the XMP is a major devel
opment. The combination of the new 
hardware and continued improve
ments in software will give Digital 
Productions a major thrust forward . 
Databases of 1 million polygons on 
the 1/S computer began to require an 
unacceptable amount of time per 
frame. We hope to compute scenes 
with the XMP on the order of 1 
million polygons plus and still main
tain a speed of 200 seconds per 

*Digital Scene Simulation is a service mark (sm) of Digital 
Productions. 
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Photo 5: Low Tide, by Peter Oppenheimer. These seashells with the patterns mapped onto 
their surfaces were generated b!J a spiral growth-simulating algorithm. (© New York Institute 
of Technology Computer Graphics Lab.) 

frame, where we like to be. Even so, 
our appetite for greater scene com
plexity never seems to end:' 

To talk to the Cray, Whitney ex
plained, "Digital Productions uses a 
VAX 11/782, which is a user-friendly, 
interactive front-end processor. The 
VAX provides a programming en
vironment for software development 
and handles front-end operations for 
productions that are not practical on 
the Cray, We also have the Cray I/0 
[input/output] subsystem (a buffer 
memory and multiple-processor 
computer that provides access to the . 
XMP high-speed channel) in opera
tion at this time. The high-speed 
channel is required to optimize high
bandwidth data transfer, desirable for 
film recording and scanning opera
tions, and to more efficiently utilize 
color-monitor workstations. 

"Many organizations today claim to 
use computers for special effects, but 
the claims are often exaggerated .  
Using an Apple, for example, in  a 
process- or numerical-control instal
lation (i.e., a small computer running 
a mechanical process such as a: 
motion-control rig] hardly constitutes 
computer graphics. Also, many cre
ative and talented art directors are 
working with computer graphics 
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where the computer output is only 
a small part of the end product. I 
would advise art directors not to 
become used to this sort of interim, 
transition-level computer graphics. 
Simulation implies an ability to create 
live action with a high-performance 
computer. In special-effects produc
tion, this means that the struggle to 
combine a half-dozen different tech
niques is as passe as a turn-of-the
century sweatshop. The challenge to 
the art director who wants to create 
something unique and refreshing is 
to remain open-minded in exploring 
mature simulation opportunities:' 

Whitney's advice :  "A background 
in computer science oriented toward 
graphics is certainly a basic require
ment. Beyond that, if someone is 
serious about pioneering in the field, 
then numerical analysis and very 
high-level mathematics are manda
tory. There are a few institutions, 
MIT, Cornell, and the University of 
Utah, that offer graduate educational 
opportunities in computer graphics:' 

Howard 
·
Gutstadt (General 

Electronic Systems Inc.) 
Of course, graphics can be done on 

microcomputers. General Electronic 
Systems Inc. (GESI) is doing that 

very intensively. The company is 
building systems for industrial video 
applications capable of doing two
dimensional and some three-dimen
sional animation with the new Sony 
microcomputer. The system is a 
natural for a videodisc arcade game 
that overlays real-time graphics on 
top of the disc images. 

I asked Howard Gutstadt, GESI's 
vice president, why the company 
uses the Sony instead of a more 
popular machine. He responded, 
"One strong rationale is that the Sony 
is designed to interface more effec
tively with video-type applications 
than other micros. It combines an in
expensive approach to computer 
graphics with a reasonable color 
palette and a sophisticated approach 
to machine control of videodiscs. It 
contains all the necessary I/0 to con
trol the associated machines. In ad
dition it has two other

. 
very important 

features: genlockable input for video 
(the computer can be on line between 
the source materials and resulting 
video materials and still give you 
video that meets the standards of the 
National Television System Commit
tee; for microcomputers that's a real 
pain to achieve) and specialized cir
cuits (you can integrate the graphics 
you generate with the disc material, 
avoiding the need to buy a post-pro
duction switcher) . In addition, you 
can write any interactive scenario in 
software and run it with graphics 
from a floppy. And it's all relatively 
inexpensive-the central processor is 
less than a thousand dollars:' 

Lance Williams (New York 
Institute of Technology) 

People in the field consider the 
New York Institute of Technology 
(NYIT) to be one of the foremost cen
ters for computer-graphics research 
and development. (See photo 5.) 
NYIT is also a hardware producer 
and a production facility for all kinds 
of state-of-the-art animation. The 
Computer Graphics Lab was 
founded in 1974 with Ed Catmull 
(now with Lucasfilm) in charge. 
Many greats in computer graphics, 
including Jim Blinn and Alvy Ray 
Smith, have passed through its doors 
and contributed to the evolution of 



Peopl� are oing fOr 
Friday! like t ere's no 
toinorrow. 

Friday! is the new electronic 
file handling system that has become 
an instant best-seller because it's 
so revolutionary. 

Within two weeks, it broke into 
the Top 20 on the sales chart of Softsel, 
one of the country's leading computer 
software distributors. 

And it's now well on its way to 
the top. 

The Friday! phenomenon 
is simple. 

Friday! uses simple menus and talks 
to you in plain English, so almost anybody 
can use it . 

It's great for sales and commissions, 
clients and portfolios, mailing lists and 
labels, invoices, inventories, paychecks, 
reports and more. And it works with other 
microcomputer software like 1-2-3™ and 
dBASE II® (our own advanced database 
management system) . 

It comes with a complete, step-by-step 
tutorial, but you can set up an "electronic 
file" without even looking at the manual, 
then use it at the touch of a few keys. 

Friday! finds any filed information in 
seconds. Computes totals, subtotals, com
missions, etc. Prints form letters and 
mailing labels. Gives you quick reports 
from all or part of a file with a few key
strokes. Or if you need a special report for 
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your bank or board of directors, just "paint" 
the format on your screen, then have 
Friday! do all the work. 

And while Friday! does more than file 
handling systems selling for as much as 
$495, it's yours for just $295 (suggested 
retail price) ! 

For more information, contact 
Ashton-Tate, 10150 West Jefferson Boule
vard, Culver City, CA 90230. (800) 437-4329 
ext. 202.  In Colorado, (303) 799-4900. In the 
U.K., call (0908) 5 6 8866 . 

Or for the name of your nearest 
dealer, just call 1-800-4-FRIDAY, ext. 202. 

ASHTON ·TA1E 
"Ashton· Tate 1983. Friday! is a trademark and dBASE II is a registered 

trademark o£ Ashton-Tate. 1-2-3 is a trademark of Lotus Development Corp. 
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Photo 6: An X-Wing fighter done by Art Durinski at Information Intemational Inc.'s now 
closed motion-picture division. (This image was created for the cover of IEEE Computer.) The 
successful simulation of the Star Wars spacecraft convinced George Lucas that scene sinwla
tion is an important special-effects tool. 

the systems there. Today, Lance 
Williams spearheads development. 
He is working on, among other 
things, a system called 3-DV. It will 
be composed of off-the-shelf com
ponents including a 68000 micropro
cessor and an Adage high-per
formance bit-slice processor, running 
scene-simulation software. Williams 
said he expects the system "to be two 
or three times as fast as a VAX:' 

At the time of this writing NYIT 
has eight VAXes, two DeAnza array 
processors, two floating-point array 
processors, many frame buffers, and 
three Ikonas processors with a lot of 
frame-buffer memory on them.  
Much of  the Institute's work is  done 
on video, both 2-inch and l-inch, and 
film recording is done with a Dico
med or one of two Dunn Boxes. 
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NYIT has a computer-graphics 
course taught by Robert McDermott . 
In addition, there are computer 
painting facilities in the design 
department, computer special-effects 
facilities in the TV department, and 
an Evans & Sutherland Picture Sys
tem with three-dimensional model
ing capabilities in the architecture 
department. NYIT's main facility, 
however, is an independent research 
and development department that is 
not part of the school proper. "We 
have hired students here to work as 
computer operators," said Williams, 
"but there are not enough people in
volved to recommend this as an en
try into a career. 

"Usually I recommend that you get 
a technical background; even if your 
major interest is design, it will help 

a lot to have technical skills. You'll be 
able to do more with the machine 
and to get jobs. You have to acquire 
some technical expertise. The first 

• thing is to learn a trade, a basis you 
can build a career on, developing 
some sound, expensive skill. You 
want to become a good programmer 
and a good animator. Animation is a 
dying art . There aren't many places 
that teach it anymore. [Exceptions in
clude the California Institute for the 
Arts and the Rhode Island School of 
Design. ]  Also Jearn as much as you 
can about photography. Computer 
graphics is an exploding field. The 
opportunities are springing up every
whei'e, although the competition is 
stiff." 

Art Durinski (Freelance 
Designer) 

Tron, unfortunately, wasn't a block
buster movie. Consequently, the 
moguls of motion pictures threw the 
baby out with the bath water and as
sumed that the public wasn't inter
ested in computer graphics. That was 
very unfortunate for many computer
animation companies. The firms 
were expecting a Jot of business after 
Tron and some of them went out of 
business instead. Triple-!, which had 
done the Solar Sailer and the MCP 
for Tron, closed its motion-picture 
division within a year of the movie's 
release, putting some of the most 
talented engineers and designers out 
on the street. This included designer/ 
director Art Durinski. For a while he 
worked with Digital Productions, but 
eventually he decided to go indepen
dent as a freelance consultant. 

"The popularity of computer 
graphics in entertainment;' he said, 
"isn't rising as quickly as expected. 
It's going to take a major successful 
movie. Hopefully, Starfighter or Gogo! 
13 will be nicely stylized and have a 
good story. That could do it. In four 
or five years, people will accept the 
computer look as a new kind of reali
ty. (See photo 6. ) I don't agree with 
the philosophy that everything must 
look photographically real . Com
puter graphics should have its own 
unique and exciting look, and not 
necessarily try to pass itself off as 
real . Tron and Fantasia were never 



CompuPro's System 816. 
The fastest, most cooperative computer you can buy. 

OEMs and systems integrators are busy 
people. Too busy to waste time with an 
uncooperative computer system. 
That's why every System 816 from 
CompuPro is built to work long 
and hard without a whine or 
a whimper. 

More Dependable. 
With ten years of pioneering 

successes built into it. the 
System 816 is backed by the 
industry's longest warranty 
coverage. Depending on your 
needs. our warranties range from 
12 to 36 months. M.ost other 
computer manufacturers expect 
you to be satisfied with 90 days. 
which typically covers parts only. 

You can also depend on 
complete hardware and software 
support. flexible configurations and upgrades. and 
system training. 

More Powerful. 
The System 816 squeezes more performance out of the 

lEEE-6CJ6/ S-lOO bus than any other system you can buy. 
A choice of CPUs-and up to 4 M.bytes of our exclusive 
M-Drive/H™ RAM disk-give multiple workstations all 
the speed and power they can ask for. Standard RAM 
memory is expandable to one megabyte or more. 

Disk storage capacity ranges up to 4.8 Mbytes on 
floppy drives and as much as 320 M.bytes per controller 
on hard disk. (OmpuPro. 

A GODBOUT C O M PA N Y  

3506 Breakwater Court, Hayward , CA 94545 
CP/M and CP/M-86 are registered trademarks and CPIM·68K. MP/M-86. Concurrent 
CP/M-86 and FORTRAN 77 are trademarks of Digital Research Inc. CP/M 8·16 and 
MP/M 8·10 are compound trademarks' of Digital Research Inc. and CompuPro. 

More Versatile. 
All family members share a common 

modular architecture. So it's a 
simple matter to upgrade or 

reconfigure any of them to keep 
up with your needs. All the while 
maintaining complete software 
compatibility up and down the line. 

And the S-100 bus allows you 
the flexibility to plug in any 
compatible board to add graphics 
capabilities or boards for your 
own unique applications. 

You also get your choice of 
operating environments. including 
CP/M."! CP/M.-86"! Concurrent 
CP/M-86™. M.P/M.-86 ™ and 
CP/M.-68K™. and our own 
CPJM.®8-16™ and MP/1'1™8-16™. 
At the programming level. the 

System 816 family supports Pascal. C. FORTH. BASIC. 
COBOL. PL/ 1 .  FORTRAN TffM and more. 

More Information. 
Your customer's satisfaction is important to both of us. 

so don't get stuck with a system that's more of a 
hindrance than a help. Send in the coupon and find out 
what peace of mind is all about. 

For business. scientific and industrial computing 
solutions. call (415) 786-0909 ext. 506 for the location of 
our dealers worldwide. or the full Service CompuPro 
System Center nearest you. 

0 
0 

Send me your OEM/Systems Integrator 
information package. 
Send me your free catalog with warranty information. 

NAME __________________________________ __ 
TITLE -----------------------------------
ADDRESS 

CI1Y ____________________ STATE ____ ZIP ____ _ 
TELEPHONE ______________________________ _ 
Mail to: CompuPro. Attn: Sales Dept. 

3506 Breakwater Court. Hayward. CA 94545 
Prices and specifications subject to change �irhour notice. 
System 816 from panel design shown is available from Full Service CompuPro 
System Centers only. © 1983 COMPUPRO 
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Photo 7: Saturn seen from her moon, Rhea, as rendered by james F. Blinn at Cal Tech's jet Propulsion Laboraton; for NASA's computer
generated film about the flight of the Voyager spacecraft. The surfaces are painted flat and mapped onto the spheres. 

meant to look real, but they hold 
together beautifully." 

Durinski's advice: "If you are ex
cited about this field, just coming out 
of school, changing careers or what
ever, I don't think that there is an 
easy way into three-dimensional 
computer graphics in entertainment 
yet. You might get a job at an analog 
house first and then migrate into 
three-dimensional animation when a 
job opens up. The situation in TV is 
much better than in films right now, 
but the opportunities are not really 
there yet:' 

James F. Blinn Qet Propulsion 
Laboratory) 

One of the foremost innovators in 
scene-simulation software, Dr. James 
F. Blinn, studied at the University of 
Utah in the early 1970s. Dr. Ivan 
Sutherland was teaching there then 
and it was a mecca at the time for 
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people interested in computer graph
ics. Since then, Blinn has worked at 
a number of places including NYIT, 
Triple-!, and Lucasfilm, but mostly at 
the Jet Propulsion Laboratory at Cal 
Tech. There he combines his three 
loves : computer graphics, astronomy, 
and teaching. His animations of the 
Voyager missions to Jupiter and 
Saturn are very well known, having 
been broadcast by all the national 
networks when the spacecraft was 
passing those planets (see photo 7) . 
The imagery was so realistic that 
many people were puzzled as to 
which were the synthesized pictures 
and which were the real ones sent 
back by the ship's cameras. 

Blinn is currently doing animations 
illustrating the laws of physics for 
Community College Television's 
series,· "The Mechanical Universe:' 
He is working with Cal Tech profes
sor David Goodstein, the writer/de-

signer of the series. One program, for 
instance, shows how the movement 
of the planets is a natural conse
quence of Newton's laws of motion, 
and why the planets have elliptical 
orbits. The animation is done on a 
VAX 11/780 with a DeAnza frame buf
fer and is recorded on l-inch tape 
using a Lyon/Lamb controller. 

When asked about the poor perfor
mance of Tron at the box office 
despite the beautiful special effects, 
Blinn pointed out, "A human being 
makes a good movie-not a commit
tee. Powerful figures like a George 
Lucas or an Alfred Hitchcock make 
a good movie because it's their 
movie, their creative energy. They 
don't have a group of bankers telling 
them what to do:' 

Although many people in com
puter graphics demand state-of-the
art systems, Blinn's reaction to that 
approach was, " State-of-the-art 
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Photo 8: Suma, a digital creation by David Em, was done at the jet Propulsion Laboraton; using software written by James F. Blinn. The 
artist uses the computer so that much of his art is like painted sculpture. This is a result of the mapping technique that pennits him to 
take an image, distort it, and use images inside of images, resulting in a staggering complexity. (© David Em, 1979, artist.) 

means that it doesn't work 90 percent 
of the time! You can use state-of-the
art equipment and do pictures very 
quickly for half an hour, and then 
your computer is down for the rest 
of the day. I'm not interested in using 
exotic hardware. I want absolutely 
plain-vanilla, off-the-shelf hardware 
that works consistently and is readi
ly serviced:' 

Blinn recommended a formal edu
cation as the best way to get into the 
field . "I went to school and studied 
computer science." 

David Em (Artist) 
Probably the foremost computer

graphics artist in the world today is 
David Em, an eclectic whose interests 
include painting, theater, and dance. 
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His fantastically complex digital crea
tions (see photo 8) rely heavily on the 
computer's capability to take an ex
isting image and work with it, mak
ing it three-dimensional, mapping it 
onto a cylinder or some other com
plex geometrical shape. Much of his 
work has been done at the Jet Propul
sion Laboratory, using James Blinn's 
software. He builds gem-like en
vironments of staggering complexity 
with a technique of repetition (pic
tures inside of pictures inside of pic
tures) . 

Em's artistic talent first bloomed as 
a child in Colombia. He gained a 
reputation as a painter and sculptor 
many years before becoming in
volved in electronic media. "It's been 
10 years since I decided to go into the 

electronic side of things. But before 
I had even heard of computers I was 
making sculptures in factory environ
ments. To do that I had to work with 
complex machines and establish re
lationships with the company presi
dent, the supervisor, and the worker 
who operated the machine. I didn't 
realize at the time that I was learn
ing the skills that would enable me 
to work with programmers, man
agers, and high-tech scientists later 
on. 

"You must learn to interface with 
personalities as well as with ma
chines. There are three fronts that all 
have to be kept up: you have to have 
your machine act, your people act, 
and your creative act all working in 
parallel. 





"The first computer I actually 
worked with was at the Xerox Palo 
Alto Research Center in January of 
1975. It had that first frame buffer that 
Dick Shoup got up and running. At 
that time Alvy Ray Smith was there 
with David DiFrancisco, and they 
had written one of the early Super 
Paint programs. I made my first pic
ture about an hour after my introduc
tion to the computer system.  You 
don't need two years of technical 
study to make a picture. True, the 
more you know about the medium, 
the better off you are, but since the 
programs were fairly interactive, I 
was able to create a picture practical
ly from scratch. I kind of discovered 
this new medium that I knew had to 
exist. The frame buffer was like a 
mystical revelation-I'd actually been 
looking for this specific instrument . 
Everyone said it didn't exist but there 
it was! Then the whole operation 
there shut down later in 1975 and 
eventually I came back to Los 
Angeles. 

"Then I was at Triple-! for about a 
year after they did their historic 
simulation of Peter Fonda's head for 
the movie FutureWorld. That was a 
very different experience than I had 
with Xerox. The Triple-! system 
wasn't interactive at all. Even though 
it was a much more powerful system 
(high resolution and all), it was not 
a viable creative tool for me. I didn't 
know what a picture would look like 
until it came back from the film lab 
three days later. A frame buffer gives 
you instant, interactive control over 
what you're doing. When you make 
a picture, whether you're a designer 
or a filmmaker, you make millions of 
little decisions that you don't think 
about until you have to start specify
ing them:' 

During this time Em established a 
relationship with the Jet Propulsion 
Laboratory. Working late at night 
when the equipment was available, 
Em began using digital paint, texture 
mapping, and other leading-edge 
processes that had synthesized the 
solar system for NASA, to create his 
own fanciful universe. 

"If you're pushing the state of the 
art, the process is more important 
than the parts. You have to get every-
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thing working and talking together. 
Some of these processes are as old as 
the hills, like storyboarding, and 
some of them are the latest capabili
ties that civilization has brought us. 
The computer is just one of these 
elements:' 

Em offered some advice. "You 
might be surprised at how quickly 
you can apply your existing knowl
edge, expand it, and do the things 
that are peculiar to the high-tech 
medium. You don't need five years of 
programming or math. Those fears 
that creative people have are a psy
chological block more than anything. 
Just start doing computer graphics on 
any level, whether it's in a class or on 
your own. The actual action of doing 
it is very important even if it's in a 
very rough way. Once you start, one 
thing leads to another. O ddly 
enough, computer graphics is a scene, 
so go to things like SIGGRAPH in 
your town. Find out what's going on 
and who's doing it. Find out who the 
personalities are." 

John Whitney Sr. (Filmmaker) 
John Whitney Sr. , with his brother 

James, and his three sons, Mark, 
Michael,  and John, l iterally 
pioneered the craft of computer ani
mation. Today he teaches at UCLA 
and lectures widely on the subject. 
(See photo 9. ) 

Whitney recalled the early days. "I 
started in the 1950s using the high
quality analog computer systems that 
came out of World War II.  They were 
designed to solve the complex ballis
tics equations of fire control for the 
anti-aircraft gun batteries, and here 
I was making design machines out of 
them! I didn't have any engineering 
background at all when I began to 
adapt this kind of equipment. I didn't 
realize how significant it was that 
they represented the beginnings of 
the advanced problem-solving com
puters. In a sense, I stepped back
ward into computer graphics. Only 
after I became competent with the 
equipment did I begin to realize that 
I was really trying to build my own 
computer. By the 1960s, industrial 
computer graphics was underway 
and being used extensively in scien
tific circles. I applied to IBM for a re-

search grant in 1965 and benefited 
from it until 1970. 

"I would never claim to have fore
seen the coming of computer graph
ics as it is now. It was the other way 
around-I could see that my vision of 
abstract design and color, in com
pletely pure, fluid motion, was going 
to be quite possible with computer 
systems. In fact, a year or two after 
I started, I made a film showing the 
tedium involved in making com
puter-graphics films! But I expected 
that the systems would become 
smaller, cheaper, and faster, and that 
one day I would have one, the size 
of a television set, in my home. Ten 
years later, that's exactly what I have. 

"I am confident that we will be 
able, in a single system, to compose 
music and color design, bringing a 
brand new world of rhythm and ac
tion ready for a brand new breed of 
artists and composers. There's no 
question that it will start the same 
kind of cultural and social phenom
ena that has always been true in 
music. The only reason we have out
standing rock singers and pop-music 
composers is because for every one 
that makes it to the top, there are 
hundreds of thousands of youngsters 
teaching themselves to play musical 
instruments and to sing, aspiring to 
succeed in music. It's important to 
have in the composer's hands the 
power to compose both sound and 
image in a totally interwoven and in
tegrated relationship:' 

Carl Rosendahl (Pacific Data 
Images) 

If you have a difficult time getting 
a job in computer graphics, you 
might consider Carl Rosendahl's ap
proach. Fresh from school with a 
degree in electrical engineering, he 
started

.
his own company on a shoe

string. In a short time his company 
has grown to where it is doing work 
for national and international clients, 
including the opening animation for 
"Entertainment Tonight" (see photo 
10) . 

"I started the company three years 
ago, and the first year and a half I was 
alone, trying to figure out computer 
graphics. I knew computers pretty 
well, and I knew film, because I grew 



THE BUFFER DID ,IT. 
Who Stole The 1500 Letters 
From The Computer? 

Let's just say you've got to 
send a letter to 1500 different 
people. Would you like to 
spend 22.5  hours* or 
60 seconds of 
computer 
time? 

With 
a garden
variety 
buffer, the 
computer has 
to mix, merge 
and send 1 500 
addresses and 1 500 letters to the 
buffer. Trouble is, most buffers 
only store about 32 letters. So after 
32 letters, the computer's down 
until the printer' s done. Altogether, 

you're talking 22.5 hours. 
In the case of our new (not to 

mention amazing) 
But there s ... ShuffleBuffer, 
tiJat•s turned · computer time 

mailings · �h .... . is 60 
believe 1� �ripts, repcm seconds 
Oian•t no 

•· You'd love my w flat. • . ,. o . . - Just give 
ShuffleBuffer one form letter and 
your address list, and it takes care 
of the mixing, the merging, and the 
printing. But that's  not all 
ShuffleBuffer's stolen from the 
computer. Oh, no. 

Who Changed and 
Rearranged The Facts? 

Again, ShuffleBuffer's 
the culprit. You want 
to move para
graph # 1  
down 
where 
#3 is? 
Want 

buffers offer By-Pass; the ability to 
interrupt long jobs for short ones. 
But only ShuffleBuffer has what we 
call Random Access Printing - the 
brains to move stored information 
around on its way to the printer. 
Something only a computer could 
do before. Comes in especially 
handy if you do lots of printing. 
Or lengthy manuscripts. 
Or voluminous green 
and white spread �e '-'l)o"''o 
sheets. And by the 

· 

way, ShuffleBuffer · ...,_...._"!. 
does store up to 
1 28K of information 
and gives you a 
By-Pass mode, too. 

And Who Spilled The 
Beans 239 Times? 

Most buffers can't  
tell the printer to 
duplicate. If they can, 
they only offer a 
start/stop switch, 
which means you're 
the one who has to 
count to 239. Turn 
your back on your 
buffer, and your 
printer might shoot out 
a room full of copies. 
ShuffleBuffer, however, 
does control quantity. 
Tell it the amount, and 
it counts the copies. 
By itself. 

So, What's The Catch? 

There isn't  any. 
Sleuth 

71 around. 
You won' t  

find another 
· buffer that's as slick a •· character as this one. 

to add a 
chart or 
picture? No 

/. You also won't find one that's 
�� friendly with any parallel or serial 

problem. No mystery, either. Any 
buffer can give you FIFO, basic 
first-in, first-out printing. And some 
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computer/printer combination. 
This is the world's only universal 
buffer. 

With a brain. 

Who Wants You To Catch 
A ShuffleBuffer In Action? 

You guessed it. We do. Just go to 
your local computer dealer and ask 
him to show you a ShuffleBuffer at 

work. Or, you can call us �rlJ} \.-?· at (2 1 5) 667- 1 7 1 3 ,  and 

c;\ra-a; we'll clue you in on � all the facts directly. 

� \}· ��·� �'i 

• Based 
on an average 

4oo0 character letter 
& 128K bu ffer. 

f:l,ShuffleBuffer 
The Buffer with a Brain iS I nteractive Struct u res Inc .  

1 46 M ontgomery Avenue 
Bala Cynwyd, PA 1 9004 
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up in Los Angeles and made movies 
all through high school. I spent that 
first year with a little Cromemco com
puter, reading the SIGGRAPH pro
ceedings and figuring things out. 
Then I got a PDP 1134. That's when 
Glenn Estes and Richard Chong 
joined me, and we spent the next 
year developing software. Six months 
later we got the VAX 11/750, and al
though it took three weeks to get the 
VAX running, it only took about 36 
hours to load all the software and 

have it up and running. Then in May 
of 1983 we opened our doors for 
production:' 

'We do everything in video resolu
tion, 512 by 486, 24 bits per pixel, so 
it's full color and it's all anti-aliased 
so you don't get any jaggies. Each pic
ture takes a quarter of a megabyte, so 
a 10-second spot generates about 225 
megabytes of picture data. When you 
get into 60-second commercials, there 
are gigabytes of data. All our ma
chines are running Unix, and all our 

Photo 9: Pioneer computer animator John Whitney Sr. in 1959, operating one of the first 
computer-graphics engines, a mechanical analog computer built largely from surplus World 
War II anti-aircraft guidance hardware. The camera is in the upper left, aiming down through 
the apparatus that "paints" the film with light. (Photo btJ Charles Eames.) 
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code is written in C. There is no 
assembly language or microcode 
that allows us to develop code on 
one machine and run it on all the 
others:' 

Rosendahl's advice: ''An under
standing of the geometry and math 
involved and good three-dimensional 
visualization are really important be
cause the modeling and motion de
sign must happen in your head be
fore they can happen in the com
puter. Being able to visualize what 
you're building is very necessary. If 
you want to work closely with the 
clients on production, you have to be 
able to communicate with them ar
tistically rather than technically. 
There is also a big need for people 
doing development-creating the 
tools to use in production-where ar
tistic ability isn't as necessary." 

Bill Kovacs (Robert Abel & 
Associates) 

Bill Kovacs is a software designer 
and vice president of Robert Abel & 
Associates. He came to Hollywood to 
work with Robert Abel on the special 
effects for Star Trek, The Motion Pic
ture. He devised a way to use an 
Evans & Sutherland Picture System 
to preview choreography that would 
ultimately be filmed with models on 
a motion-control rig. Although poli
tics and production problems even
tually took the Star Trek work else
where, the computer-graphics work 
proved so successful that it became 
a mainstay of Abel's special-effects 
business. 

Recently, Kovacs used the new IRIS 
computer from Silicon Graphics to 
assemble a raster system capable of 
scene previewing, which is a formid
able tool in the hands of the com
pany's designers. "It's the first unit 
shipped in the U.S . ," he said, "and 
it's wonderful . It can do real-time 
shaded graphics of limited complex
ity, or it can do nonreal-time graphics 
of very high complexity. And it's 
totally compatible with our Unix sys
tem. It runs on Ethernet, the in way 
to connect one computer to another." 

In addition to commercials for Cor
vette, 7-Up, and TRW, Kovacs and the 
Abel team recently did the animation 
for a videodisc arcade game, Cube 
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Photo 10: The opening title animation for the television shaw "Entertainment Tonight," done 
by Carl Rosendahl of Pacific Data Images. The sequence is created using smooth-shaded polygons 
and anti-aliasing. 

· 

Quest, for Simutrek . Kovacs ex
plained, "The game uses laser video
disc technology overlaid with-and 
this is the key-very sophisticated, 
real-time, three-dimensional, shaded 
computer graphics. This is new for 
the industry. 

"Business people still don't appre
ciate the value of software. They go 
out and buy expensive hardware but 
don't hire a good software person to 
go with it. It's so stupid! It's like rac
ing formula cars when you can afford 
the cars but not the high-priced 
mechanics. If you can't afford both, 
you shouldn't be in the racing game. 
Some companies are so intimidated 
by the computer that when it arrives, 
they step around it, always staying 
five feet away. They're afrp.id that it 
might break if they touch it and they 
might have to pay a couple hundred 
dollars for maintenance." 

Vibeke S�rensen (Artist and 
Educator) 

Director of the computer-graphics 
program at the Pasadena Art Center 
College of Design, Vibeke Sq,rensen 
(not related to the author) teaches a 
computer-graphics course for graphic 
designers, industrial designers, and 
illustrators. 
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"The concept is to give them access 
to sophisticated programs that will 
teach them the fundamentals of two
and three-dimensional computer im
age generation. We are using soft
ware especially designed for this 
course and written for the school's 
Atari computers by Jim Blinn and Bob 
Schaff. The students are not learning 
programming, they are learning use. 
Until now, most computer-graphics 
courses have been in engineering 
schools because that's where the 
tools were. As a result, most people 
in computer graphics tend to be 
engineers. But computers have been 
liberated from the domain of the 
engineers and put in the hands of all 
kinds of people, including artists, 
with the advent of the personal com
puter. 

"I believe that you should have an 
education in the process; you should 
learn about elementary program
ming-even if you're an artist. That 
doesn't mean you're going to be a 
programmer; it means you should be 
able to talk to programmers. What
ever industry you want to work in, 
people want to hire trained people. 
It's much more expensive to train 
people on the job, so it makes sense 
to go to a school where you can learn 

computer graphics. The question is, 
what is your background, and what 
do you want to do? 

"The other way to get into the busi
ness (if you're not going to go 
through an organized program or the 
course doesn't exist) is to beg, borrow, 
or buy a small computer (an Apple 
or Atari being the low end) and teach 
yourself. There are a lot of books and 
tutorials on how to do it . Basically, it's 
a question of technique. That's the 
way to get started and find out if it's 
for you-because it's not for every
body:' 

Charles Csuri (Cranston/Csuri) 
For over a decade, Charles Csuri 

has taught computer graphics at 
Ohio State University. He and his 
students wrote a lot of highly interac
tive software that has advanced the 
state of the art. Recently he formed 
a company, Cranston/Csuri, that 
quickly caught everyone's attention 
for its attractive ray tracing and 
sophisticated medical imagery. The 
firm's demo reel won several prizes, 
including grand prizes at the Tokyo 
International Computer Animation 
Competition and the London Com
petition. Cranston/Csuri is talking 
with several personal computer 
manufacturers about putting together 
a three-dimensional, key-frame ani
mation system. The company cur
rently uses VAXes but is "sticking to 
our guns and working on a multipro
cessor system of our own design:' 

Csuri, interested in artificial intel
ligence, said, "I have several excellent 
graduate students trying to put 
together an expert system for three
dimensional character animation that 
will control a figure so that it moves 
very smoothly. (See photo 1 . )  There 
is a lot of exciting discussion going 
on-what sorts of tasks does an ani
mator do that could be automated in 
an expert system to facilitate decision 
making? As far as I am concerned, 
this is the future of character anima
tion, but the problems are very diffi
cult. The easy problems have been 
solved, but there are a whole bunch 
of nasty, difficult things that are still 
out there:' 

Csuri advised, "It's really impor
tant to have a tutor or mentor, to be 
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Photo 11: Chrome Dog, created by Gene Miller. A new mapping process being developed at MAGI by Miller is dramatically demonstrated 
here, along with the capability to digitally compose a synthetic image on a real background. First, an object is modeled from ellipsoids, the 
primitives are blended together using Miller's Fuse Body program and then surrealistically combined with a shot of MAGI's parking lot 
scanned in video digitizing. Then, to get a wide-angle view of the parking lot, MAGI photographed a silver Christmas tree ball and scanned 
it in. Finally, the reflected image is mapped onto the object and voila!-instant chrome dog. (The author is grateful to MAGI for the use 
of this experimental image.) 

around someone who has a lot of ex
perience. That means getting access 
to this kind of person by joining a lab 
or company or by getting into an aca
demic setting. In a recent meeting of 
150 college deans in Dallas, we asked 
who would have jobs for our gradu
ates, and over two-thirds of them 
raised their hands! It's very clear that 
there is a need for trained people in 
the field:' 

Phillip Mittelman (Mathematical 
Applications Group Inc. / 
Synthavision) 

The first company to do computer 
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scene simulation was MAGI (Math
ematical Applications Group Inc . ), 
which produced a shaded picture for 
the cover of Computer World maga
zine's first issue, in 1967. (An example 
of MAGI's work is shown in photo 
11.) Actually, MAGI sort of backed in
to its role as filmmaker because it 
originally conceived its ray-tracing 
software programs for civil and 
governmental studies of nuclear par
ticles and radiation. Dr. Phillip Mit
telman, the founder of MAGI, re
called, "'The technique we had devel
oped was one where you describe the 
world as made of three-dimensional 

objects, and you trace radiation
neutrons and gamma rays-around 
through this three-dimensional en
vironment. We observed that if we 
traced light rays around instead, we 
had, in effect, simulated photo
graphy. That's the basis of our whole 
idea: you track the light rays and find 
out what the color and intensity 
would be at each point on the film. 
Bob Goldstein was the person who 
adapted our radiation programs for 
picture making, working on it alone 
for a long time. So, MAGI's Synthavi
sion process, which today is very fast 
and efficient for moviemaking, rests 
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on a bedrock of radiation transport bounce it off, you don't concern your- of what a Cray costs. "It's literally 
technology. self with what's behind that surface. eight times faster than the computer 

"We were totally independent c:nd There could be a thousand objects we used for Tron;' said Larry Elin, an 
out of touch with the picture making behind it; we didn't care. The first art director for 10 years with the com
that was going on at the University animation we did, probably the first pany. 'We find that we wind up mak
of Utah and places like that in the shaded computer animation ever ing pictures that are eight times more 
early days. At one time we showed done on a commercial basis, involved complicated .  It's interesting that 
some of our work to some IBM three-dimensional lettering for IBM's when you get a faster computer, you 
people and they said, 'My gosh, Office Products Division. That was at don't make faster pictures-you make 
you've solved the hidden line prob- least 12 years ago:' better pictures!" MAGI is also work
lem!' We were really quite naive. We MAGI recently got a new com- ing on a system called Synthamation 
said, 'What's a hidden line problem?' puter, a Gould SEL 3287, "a real num- for rapidly combining computer ani
With ray tracing, since you follow the ber cruncher;' roughly one-third the mation with hand-drawn animation 
ray until it hits something and then speed of a Cray for a small fraction for large-scale productions. It gives ___: _________ ....::...._ _____ ...:...._ ____ _.: ________ --, the animator unprecedented freedom 
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to move around in the scenes and 
gives the characters an airbrushed, 
three-dimensional look. 

Richard Moszkowski 
Having discussed the state of the 

art with so many movers and shakers 
in the computer-graphics business, it 
seems appropriate to wrap up the 
story with a young man in the 
trenches. He is a self-described 
hacker/survivor/dreamer whose tal
ent in programming graphics has led 
him to some enviable jobs. In just a 
few years he has gained experience 
and an excellent overall vision of the 
field.  Richard Moszkowski, a student 
at UCLA in the late 1970s, started as 
a progammer for John Whitney Sr. 
He then worked for some game com
panies (designing a game built into 
a watch) and Digital Productions 
(where he worked around the Cray) . 
Now back to games again, he is de
signing a light pen and stereo three
dimensional glasses for the Vectrex 
machine. 

A free agent and therefore uncom
mitted to plugging the virtues of any 
particular system, Moszkowski was a 
likely candidate to offer an unbiased 
assessment of where things are and 
where they're going. 

"One indicator of how things are 
now is that the equivalent of Ivan 
Sutherland's Sketchpad program is 
running on microcomputers. That 
software marked the beginning of 
computer graphics for mainframe 
machines in the 1960s at MIT. On the 
other hand, we now have the use of 
supercomputers for motion-picture 
animation. And this year we have the 
32-bit computer-on-a-chip, such as 
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the 68020. DEC [Digital Equipment 
Corporation] is coming out with their 
Micro-VAX, National is introducing 
their 32032, and there are 256K

' 

RAMs coming out . Finally, the 
Weitek array-processor chip has hit 
the scene, capable of doing 10 million 
floating-point instructions per sec
ond-for 600 jmcks! Weitek is devel
oping what we want: supercomputers 
on VLSI [very-large-scale integration] 
technology:' 

''There are two ways that the super 
graphics machines of the future will 
be built;' Moszkowski said. "One is 
bigger and faster computers, single
instruction, hundred-megahertz ma
chines. In this case you're limited by 
the heat dissipation. As you go faster 
and faster, the heat rises incredibly, 
and so does the cost. The other, what 
we're going to witness in the next 
three or four years, is micrographics 
engines one-tenth the speed of a 
Cray, 10-megahertz machines made 
of off-the-shelf components. They 
will consist of a 32-bit VLSI chip, 
about 8 megabytes of RAM [random
access read/write memory], some 
kind of floating-point coprocessor, a 
floating-point array processor, and 
possibly also some cheap little z
buffer. All this will fit onto one or two 
boards and will cost a few thousand 
dollars. That's great-a real number
crunching microcomputer as op
posed to just a data-processing micro. 
The next thing they will do is put a 
couple of these together, and then 
another and another. Pretty soon 
there'll be scores of them together in 
racks. Each of them will process in
dividual frames of film, and working 
together they'll crank out film faster 
than a supercomputer. So, when you 
walk into the room, it will be like 
walking into the Disney studios 
where you see a lot of little bald
headed guys with glasses, each do
ing their own frame, only you'll see 
rows and rows of little blinking LEDs 
[light-emitting diodes] instead. 

"I grew up on micros, I've seen 
them grow, and they are really going 
to take over. When you can put a 
hundred thousand gates on a single 
integrated circuit and sell it for under 
50 dollars a chip, there's no way to 
stop it. That's just what the future is 
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No other printer gives you so 
many options for automatic 
paper handling. 

These nine NEC forms 
handlers can automate most of 
the printing operations in your 

office. And to 
put them to work, 
you don't have 
to change the 

way you work. 
Because they 
handle your 

existing 
forms, 
letterheads 
and 
envelopes. 

With most other printers, 
you'd be lucky to find even one 
of these productivity tools. 

Why is NEC so committed 
to forms handlers, while others 
ignore them? For one thing, we 
make the world's finest letter 
quality printers . And we believe 
that if you buy a computer 
system in the first place, you 
ought to be able to take advan
tage of everything it can do. 

YOU CAN GET YOUR 
CORRESPONDENCE IN THE 
MAIL 50% FASTER. 

Shift from word processing 
to billing, shipping or inven· 
tory control in seconds. 

Seconds is all it takes for 
the average operator to change 
most of these NEC forms 
handlers . 

Want to dash off a few 
hundred original letters to your 
customers? Just snap on our 
automatic Single Sheet Feeder. 

If you add our Dual Bin or 
Envelope Feeder, you can take 
care of second sheets or 
envelopes at the same time. 
And you'll have the whole 
package in the mail in about 
half the time it would take to 
do it manually. 

One of our most popular 
options is the Bidirectional 
Tractor. It gives you the 
precise forward and reverse 
paper motion you need to 
print subscripts, superscripts 
and complex graphics and 
tables. 



ODUCIS 9 WAYS TO 
RIC MOVING lASTER. 3 

A SPINWRITER 
CAN TAKE MOST 
OF YOUR OFFICE 
FORMS OFF 
YOUR HANDS. 

NEC forms handlers are 
designed and built by the 
same people who make the 
Spinwriter. 

You'll find most competi
tive forms handlers , when you 
can find them, are made by 
third parties. Which means 
they're compromises. 

OUAL CUT SHEET 
FEEDER. 1.2 

NEC forms handlers , on 
the other hand, are anything 
but. They have all been 
conceived by the Spinwriter 
team. So they are perfectly 
integrated with the Spinwriter. 
That's why most NEC devices 

can be used on any 
Spinwriter model, includ

ing our new 2000 series. 
Spinwriters have a hard
earned reputation for 
reliability. 

Spinwriters are known for 
their dependability. In fact, 
five years without a failure is 
not unusual. Which is about 
twice as good as any other 
printer. 

If you ever do· need a little 
service it's nearby and our 
modular design makes it fast 
and easy. 

Where can you find 
Spinwriters and NEC form 
handlers? At participating 

1 .  2000 SERIES. 2. 3500 SERIES. 

Circle 263 on Inquiry card. 

ComputerLand stores, Sears 
Business Systems Centers, 
IBM Product Centers, Entre 
Computer Centers and author
ized NEC Spinwriter distribu
tors nationwide. Or call B00-
343-4418 for product literature. 
In Massachusetts call (617) 
264-8635 . And find out why 
more and more PC users are 
saying "NEC and me. "  

NEG Information 
Systems, Inc. 1414  Mass. A ve. 
Boxborough, MA 0 1 719 



Simulation of Weighted 
Voting: The Banzhaf Index 

Sometimes the little guy carries the big stick 
by Philip A. Schrodt 

In this election year it is fascinat
ing to try to determine how major 
political parties choose their can
didates and get them elected.  The 
candidates must please as many peo
ple as possible and make involved 
political deals and trades. The Banz
haf index, an approximation of vot
ing power, explains how the dark 
horse can end up as the front runner. 

Consider the following situation: a 
parliament containing four parties 
meets to form a government. The 
parties control the following votes: 

A 225 
B 198 
c 73 
D 42 

The party that can assemble a coali
tion containing a majority of the votes 
(270) chooses the prime minister. 
From which party is the prime min
ister chosen? Looking at party sizes, 
you would assume party A, with 41 
percent of the votes, or possibly B, 
with 37 percent, because these are 
considerably larger than the others. 
In fact, the prime minister comes 
from party C, with only 14 percent of 
the votes. Why? Because of coali
tions. 

There are a total of seven possible 
coalitions with more than 270 votes: 
AB, AC, ABC, ABD, ABCD, BC, and 
BCD. No other coalition has enough 
votes to form a majority. You can 
reduce the number of coalitions even 
further because the partners want to 
keep the coalition as small as pos-
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sible. You form coalitions by promis
ing ministerial posts to potential part
ners. Only a limited number of posts 
exist, and each party wants to con
trol as many ministries as possible. 
Therefore, the practical number for a 
coalition is just enough votes to form 
a majority, but no more. These are 
called "minimum winning coali
tions;' or MWC, a concept developed 
in detail by William Riker (see 
reference 3) . 

The MWC principle reduces the 
coalitions to AB, AC, and BC. Notice 
that party D entirely disappears from 
the calculations. There are no circum
stances in which a minimum win
ning coalition needs to include D, so 
even with 8 percent of the votes, 
party D is irrelevant. The remaining 
parties are equal, despite the dispar
ity of votes, because each one must 
join another to make a majority. If, 
in addition, you rule coalition AB out 
because the two major parties don't 
want to share power, party C be
comes the sole determining party 
and, therefore, claims the prime min
ister position. Party C, with only 14 
percent of the votes, plays a pivotal 
position. 

This situation is not hypothetical; 
it is a simplified version of the Italian 
Chamber of Deputies after the June 
1983, election. The large parties are 
the Christian Democrats (A) and the 
Italian Communist party (B) .  Party C 
is the Socialist party. The prime min
ister of Italy, Bennito Craxi, is a 
Socialist. 

Table 1 analyzes the Italian Cham
ber of Deputies with Banzhaf in
dexes, measuring the proportion of 
the time a party is pivotal in an 
MWC. In the 1983 election the two 
leading parties had roughly 67 per
cent of the parliamentary votes be
tween them. However, since they 
were unwilling to form a coalition, 
they had less than 40 percent of the 
Banzhaf power. The Socialists had 27 
percent of the Banzhaf power even 
though they had a mere 7 percent of 
the votes. They used that power to 
gain the prime minister position. The 
Banzhaf power is by no means the 
sole determining factor here, but it 
provides a better guide than simple 
vote distribution. 

The Banzhaf Index 
The Banzhaf index is named after 

John F. Banzhaf III, who first used it 
in a study of voting in the Nassau 
County, New York, legislature. In 
1964 this legislature had six members 
with the following number of votes: 
31, 31, 28, 21, 2, and 2.  Banzhaf noted 
that in this situation the members 
with two votes were essentially 
powerless. Their votes made no dif
ference whatsoever in the final out
come of the election. Surprisingly, 
this was also true of the member with 
21 votes. You could have a winning 
majority (58 votes) with the two
member combinations [31,28] and 
[31,31], but even the four-member 
combination [31,21,2,2] did not con
stitute a majority. Therefore, the six-



member legislature was effectively a 
three-member legislature. 

The Banzhaf index is simply the Italian Chamber of Deputies, June 1983 
probability that a particular voter or 
party will be a pivotal member in a 
winning coalition (when all coalitions 
are assumed equally probable) . A 
pivotal member is one whose depar
ture can cause the coalition to lose. 
A member who is not pivotal has lit
tle political pull because the other 
coalition members lose nothing if he 
or she leaves. The Banzhaf index is 
one measure of the influence that a 
member or party has on a legislative 
body. 

If every member has a single vote, 
then all Banzhaf indexes are equal to 
lin, where n is the number of votes. 
The index becomes more interesting 
in weighted voting situations, where 
members or parties have different 
numbers of votes. 

Weighted voting situations occur in 
a number of different situations. The 
most familiar one for political scien
tists is the multiple-party parliamen
tary system, like the Italian example 
above, in which parties must assem
ble a winning coalition to form a gov
ernment. In Israel the Likud coalition 
has a bare majority in parliament; 
thus, tiny fringe parties in that coali
tion become pivotal and have sub
stantial power over government 
policy. 

Weighted voting occurs in a varie
ty of other situations, such as cor
porate stockholders' meetings, where 
the voting is based on the number of 
shares owned.  A variety of interna
tional organizations, including the In
ternational Monetary Fund and the 
European Economic Community, use 
weighted voting. Even the United 
Nations Security Council, with its 
veto power for the five permanent 
members, can be analyzed with the 
Banzhaf index . As Riker and Orde
shook (reference 4) show, the five 
permanent members have 98 percent 
of the Banzhaf power while the 10 
nonpermanent members share the 
remaining 2 percent. 

The electoral college used in 
presidential elections in the United 
States is another example of weighted 
voting. Table 2 gives the Banzhaf 
power of the various states in deter-

Banzhaf Banzhaf without 
Party Votes Proportion Index DC-PCI Coalitions 

Christian Democrats 255 .357 .324 .223 
Communist 1 98 . 3 1 4  .224 . 1 54 
Socialist 73 . 1 1 6  .224 .270 
Italian Social Movement 48 .067 .074 . 1 02 
Republican 29 .046 .055 .078 
Democratic Socialist 23 .037 .044 .061 
Liberal 1 6  .025 .035 .049 
Radical 1 1  .01 7 .020 .028 
Proletarian Democrats 7 .0 1 1 .0 1 4  . 0 1 9  
Small regional parties 6 .01 0 . 0 1 2  . 0 1 6  

Table 1 :  The proportion of time a party i s  pivotal i n  an  MWC 

United States Electoral College, 1984 
Pro�ortion Banzhaf 

States Votes Proportion Population Banzhaf Population 

CA 47 .0873 3 .69 .0932 3 .95 
NY 36 .0669 3.82 .07 1 0  4.06 
TX 29 .0539 3.78 .0554 3.90 
PA 25 .0465 3 .90 .0482 4 .07 
I L  24 .0446 3.91  .0446 3 .91  
OH 23 .0428 3 .95 .0484 4 .48 
FL 21 .0390 4 02 .0393 4 05 
Ml  20 .0371 4 .03 .0377 4 . 1 0  
NJ 1 6  .0297 4.07 .0280 3 .83 
MA NC 1 3  .0242 4 . 1 5  .0234 4.03 
GA IN VA 1 2  .0223 4 . 1 6  .0223 4. 1 6  
MO WS TN 1 1  .0204 4 .31  .0201 4.25 
LA MD MN WA 1 0  . 0 1 86 4 .48 .01 77 4.29 
AL KY 9 . 0 1 67 4 .51  . 0 1 65 4.46 
CO CT lA OK sc 8 .0 148 4 .90 . 0 1 45 4.83 
AZ KS MS OR 7 . 0 1 30 5 . 1 4  . 0 1 27 5.03 
AR WV 6 .01 1 1  5 .28 . 0 1 09 5 . 1 9  
N E  NM UT 5 .0093 6.30 .0088 6 .03 
H I  I D  M E  M T  N V  4 .0074 8 .22 .0068 7.55 

N H  AI  
AK DE DC ND SD 3 .0056 1 0 .33 .0053 9.77 

VT WY 

* Based on 1 50,000 Monte Carlo experiments. Population ratios are multiplied by 1 ,000,000,000. 

Table 2: The Banzhaf pawer of each state in detennining the outcome of the 1984 presidential 
election. 

mining the outcome of presidential 
elections. Two things are clear. First, 
the Banzhaf power does not differ 
dramatically from the proportional 
power-as is usually the case when 
large numbers of voters are involved.  
Second, the Banzhaf power favors 
large states over small . This partially 
compensates for the electoral college 
itself, which favors small states over 
large. The Banzhaf power per person 
in the larger states is more evenly bal
anced than the proportional power 
per person. 

"Quarreling members" affect the 
Banzhaf indexes as well . In Italy the 
two largest parties, the Christian 
Democrats (DC) and the Commun
ists (PCI), will not enter a coalition 
together. The small parties of the 
political center-the Socialists, Re
publicans, and Liberals-therefore 
have a disproportionate amount of 
Banzhaf power, roughly double their 
proportional power. Italian parlia
mentary coalitions are extraordinar
ily unstable because of the impossi
bility of this DC-PCI partnership. 
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Even so, the political center prefers to 
keep these two major parties at odds 
with each other. Coalitions must be 
rounded out with an assortment of 
small parties that control only one or 
two votes each. This arrangement 
keeps the small parties in business 
and gives them their power. 

Calculating Banzhaf Indexes 
You can calculate Banzhaf indexes 

in one of two ways. If there are only 
a few parties, a computer can quick
ly go through all possible coalitions. 
For a set of n parties, the number of 
possible coalitions is 2" - 1. So, for 
example, a 10-party system involves 
calculating only 1023 coalitions. 

For a larger system, however, ex
haustive calculation becomes impos
sible. For example, in the 51-state 
United States electoral college, there 
are about 2,251,800,000,000,000 pos
sible coalitions. Even at computer 
speeds, the time required for these 
calculations is prohibitive. If one 
coalition could be evaluated each 
microsecond (and it can't), the com
putation would require 71 years to 

complete. That's a bit long to wait for 
results. Instead, you can obtain ap
proximate results using what is 
known as Monte Carlo simulation. 

In Monte Carlo simulation, a ran
dom-number generator sets up coali
tions randomly. The system evaluates 
each coalition first to see if it contains 
enough votes to win; if so, it deter
mines the pivotal members. After the 
system generates a large number of 
random coalitions, the percentage of 
times a party is pivotal should be 
roughly equal to its Banzhaf index. 
I've used this method on systems 
with as many as 200 voters (presi
dential nominating conventions) . The 
indexes converge fairly rapidly. 

The time it takes to evaluate each 
coalition is greater for the Monte 
Carlo method than it is for the ex
haustive method.  For example, it 
takes about 1.5 times as long to run 
1023 Monte Carlo experiments as it 
does to compute them exhaustively 
(53 seconds versus 35 seconds on an 
Apple II) . The additional overhead 
comes from setting up the coalitions. 
You may need to experiment to find 

the most efficient means of evalua
tion. The 150,000 experiments used to 
generate table 2 took about six hours, 
running the Apple II with a "Mill" 
coprocessor. It took only 30,000 ex
periments, however, to produce rea
sonably similar results. 

The Program 
Running the program (see listing 1) 

is fairly straightforward. You simply 
enter the vote data, choose the Monte 
Carlo or exhaustive method, and 
then let the program compute the in
dexes. You may repeat this as often 
as necessary. 

The first prompt in the program 
asks you whether you want to enter 
information from a .TEXT file. If you 
have prepared the vote data before
hand, respond "yes" to this question 
and give the program the filename; 
otherwise, enter the data directly 
from the keyboard. 

The input consists of identification 
information and vote information. 
Up to 10 lines can identify the file. 
Terminate this with a "null record'�a 
line consisting of only a Return 

Text continued on page 152 
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CALL TOLL FREE 1 -800-528-1054 
QUADRAM 

Ouadlink . . . . . . . . . . . • . . . . .  
Ouadboard 64K . 
Ouadboard 256K . 
Ouadboard 1 1 64K . 
Ouadboard II 256K . 
Microfazer (ME16) 16K . 
Microfazer (ME32) 32K. 
Microfaze r ( MS$16) 16K . .  
Microfazer (MSS32) 32K . 

PRINTERS 
C-ltoh 
A10·20 
F-lo-Parallel or Serial . 
55 CPS Serial or Parallel . 
8510 Parallel (Prowriter} 

8510SP {Prowriler SP) 

. .  5449 
. 5249 
. 5389 
. 5249 

. . 5389 
. . . . 5 1 29 

. . .  5 1 49 
. 5 1 49 
. 5 1 79 

5499 
. . . .  5935 
. . . 5 1 3 1 9  

. 5329 

. 5559 

Computer International 
Oaisywriter 2000 w/48K . 

Comrex 
CR-2 . 

Datasouth 
DS180 . .  

Diablo 
620 . 
630 AP I .  
630 ECS!I B M .  

S-1 1 . 
P- 1 1  

lnforunner 
Rileman . 

IDS 
Microprism 480 . 
Prism 132 . 
Prism 132 Color 

Juki 
6100 . 

Epson 
All Printer Models 

NEC 
PC-8023A . 
PC-8025 . 
3510 . 
3550 . 
7 7 1 0  . 
20 1 0 . 
2015 . 
2050 

Okidata 
82A . .  
83A . 
84P 
84S . .  
92 . 
93 . 
2350P . 
2410P . 

Olivetti 
PRAXIS 41 (w/interface). 
2300 I N K  JET . 

Panasonic 
1 090 . 

Qume 
1 1 /40 w/interface . 
1 1 / 55 w/i nterface 

Letter Pro 20P 
Leiter Pro 208 

Silver Reed 
EXP400 

EXP550P 
EXP550S . 
EXP500. 

Star Micronics 
Gemini-lOX . 
Gemini-15X . 
Delta 10 . 

Tally 
MT 160L w/Tractors . 
MT 180L w/Tractors . 
Spirit SO 

Toshiba 
P1350 Serial or Parallel . .  

Transtar 
120P . 
120S . 
130P . 
130S . 
140S 
T315 . 

. . . .  5999 

. .  5449 

. 5 1 1 55 

. . .  5850 
. 5 1 699 

. .  52075 

5 559 
5 559 

. .  5329 

5385 
. . .  5 1 3 1 0  

. 5 1 500 

. .  Call 

. .  Call 

. .  5385 
. . . . . .  5669 

. . . . .  5 1 365 
. 5 1 7 1 0  • • . . 5 1 900 

. 5785 
. . . .  5785 
. . . .  59 1 0  

Call 
Call 
Call 
Call 
Call 
Call 
Call 
Call 

. . . .  5539 

. . . .  53 1 9  

5 299 

. 51 369 
51 569 

. . . . .  5609 

. . . . .  5609 

. . . . . .  5325 
. 5579 

. .  5610 

. . 5389 

. .  Call 
. . .  Call 
. . Call 

. Call 
. . . . .  Call 

. . Call 

. 5 1 445 

. 5449 
. . . . 5489 

. . . .  5669 
. . . . .  5709 
. . .  5 1 1 79 

. .  5449 

I SPECIAL OF THE MONTH ��--
SANYO*EPSON SYSTEMS DUAL DRIVE s1495 SINGLE DRIVE1 1 75 SYSTEM SYSTEM s 

SANYO MBC-555 • SANYO CRT-36 SANYO M BC-550 • SANYO 
HI-RES GREEN MONITOR CRT-36 H I-RES GREEN EPSON RX-80 WordStar • CalcStar MONITOR • EPSON RX-80 
• Mai lmerge • lnfoStar • Spell Star WordStar•CalcStar•Easywriter 
• Easywriter• MS-DOS•Sanyo Basic • MS-DOS • Sanyo Basic 

Above with Sanyo CRT-70 Above with Sanyo CRT-70 
Color Monitor $1939 Color Monitor $1 629 

VIDEO TERMINALS MONITORS COMPUTERS 
ADDS 

A·1 Green 
A·2 Green . 
Viewpoint 60 . 

Altos 
Smart I I .  

Hazeltine 
Esprit 1 . 
Esprit II . .  
Esprit I l l  . 

Qume 
QVT 102 Green 
QVT 102 Amber . 
OVT 103 Green 
OVT 103 Amber 
108 G reen . 
108 Amber 

Televideo 
9 1 0 + . 
9 1 4  . 
924 . . . . . . . . . . • . . . .  
925 . 
950 . 
970 . . . . . . . . . . .  . 

Wyse 
Wyse 50 . . . . . • . . . . • .  

Wyse 1 00 
Wyse 300 . 

Visual 
Visual 50 Green . 
Visual 55 Green 

Zenith 
Z-29 

MODEMS 
Hayes 

Smartmodem . 
Smartmodem 1 200 
Smartmodem 12008 . 
Micromodem lie 

. 5480 
. 5490 

. 56 1 9  

. . Call 

5485 
. 5540 

. .  5735 

. .  5535 
. 5550 
. 5840 
. 5850 

5680 
5699 

. . .  5539 
. 5539 

. . . 5669 

. . . .  5689 

. . . .  5889 
. . .  5969 

. 5489 
. . . . .  5680 

. .  51 020 

. . .  56 1 9  
. 5709 

. . 5644 

. . . .  5 1 99 

. . . .  5485 

. . . .  5430 

. . . .  5235 

Amdek 
Video 300 . 
Video 300A . .  

310A 
Color I .  
Color I Plus . .  

BMC 
12" Green . 
13" Color 

Princeton Graphic 
HX-12 . 

Taxan 
12" Amber . 

Zenith 
1 2 "  Green Screen . 
12" Amber Screen . 

DISK DRIVES 
Rana 

Elite 1 . 
Elite 2 
Elite 3 .  
Controller (w/Drive only) 
1000 w/DOS (for Atari) . 

DISKETTES 
Maxell 

MD-1 (Q1y. 100) 

Scotch 
744-() (Q1y. 100) . 

Elephant 
SiS SID (Q1y. 100) . .  

. 5 1 30 

. 5 1 45 

. 5 1 60 
. . .  5270 
. . .  5275 

. . . . . . . . .  585 
. 5 2 1 0 

. .  5499 

. 5 1 25 

. . . . .  595 
. . . .  5 1 20 

iHg 
. . . .  5 65 

. . 5305 

. 5230 

. . . .  5200 

. . .  5 1 55 

Order Line: 1-800-528-1054 

Altos 
All models . .  . . . . . . . . . . . . 

Columbia . 
Corona 
Eagle 

PC-E . 
PC-1 
PC-2 . .  
PC-XL 
1620 . . . . . . . . . . . . . .  
1630 . 
1 640 . 

NEC 
PC-8201A C P U  . 
PC-8206A 32K Ram 
PC-8221 A Thermal Prinler . 
PC-8281 A Recorder . 
PC·8201 A·90 Battery Pack . 

Northstar 
Advantage 
Advantage w/5MB . 
Advantage w/15MB 

. Call 

. Call 

. . . . . Call 

. . .  51 775 
. 52645 
. 53075 

. . . .  53955 

. . . .  53955 
55625 
57225 

5 589 
5 289 
5 1 29 

5 89 
5 1 5  

. . . . . .  52 1 60 
. . . . 53345 

. 543 1 5  

Pied Piper System 
Communicator I Portable, Z-80. 64K Ram, Full sized 
keyboard. Slim line 5X Disk Drive with 1M Byte of 
storage. Monitor output. Perfect Word. Perfect Calc . 
Perfect Speller. Perfect Fi ler. CPM. 90-day nation-
wide warranty, BMC Green Monitor. Tilt & Swivel 
Stand. Carrying Case . . . 5919 

San yo 
MBC-550 Sys1em . . 5 1 1 75 
M BC-555 Sys1em . .  . . 5 1 495 

Televideo Systems 
802 H . .  . .  542 1 0  
803 . . .  51795 
1603 . . . . . . . . . . . .  52 1 50 
806/20 . . .  54775 
800 A (user station) 5 999 
Teleport . . Call 

Zenith 
Z-100 Low Profile . . .  52625 
Z-100 AII·ln-One . . 52800 

Order Processing & Other Information: 602-954-6109 
2222 E. Indian School Rd . 
Phoenix, Arizona 85016 

Store Hours: Tue-Fri 1 0-5:30 Saturday 9-1 
Order Line Hours: Mon-Fri 1 0-5:30 Saturday 9-1 

Prices reflect 3% to 5% cash discount. Product shipped in factory cartons with manufacturer's warranty. Please add 
$8.00 per order for shipping. Prices & availability subJect 10 change without notice. Sena cashier's check or  
money order . . .  a l l  other checks wi l l  delay shippmg two weeKs. 



Listing 1: A program to compute Banzhaf indexes using either Monte Carlo simulation or an exhaustive evaluation. 

PROGRAM BANZDEMO; 
< *  program f or comput i ng Banz haf i nd i ces usi ng Monte-Car l o  si mu l at i on 

or exhaust i ve eva l uat i on .  
App l e  I I  Pascal t >  

( t$C c opyr i ght ( C )  1 983 , Phi l i p A .  Schrodt t >  

uses app l estuf f ;  
< t  Two procedures used f r om app l estuf f :  

r andomi z e :  randoml y set seed of r andom number generator 
r ando• : f unct i on gener at i ng r andom nu�ers w i th a 

Un i f or m [ 0 , 1 l  d i stri but i on t >  

const max vot=200; < t  max i mum number of partys al l owed t >  

var votes: array [ 1 • •  max vot l of i nteger ; < tvotes by partyt > 
ncex , tot p i vot s , n i d , np , mwcvote : i nteger ; < t  nu�er of coal i t i ons eval uated ; 

total p i vots , number of i d  l i nes , 
number of part i es , votes r equ i r ed for .we t )  

numpi vot s :  arr ay [ l • •  maxvot l of i nteger ; ( tnumber of p i vots t >  
na�: arr ay [ l  • •  maxvot l of str i ng ;  < t  party n aaes * >  
i d :  array [ 1 • •  1 0 l  of str i ng ;  < * run i dent i f i cat i on i nf ormat i on t >  
mem :  arr ay [ 1 • •  20 1 l  of bool ean ; < •coal i t i on  meMber sh i p * >  

< *  Warn i ng :  change 20 1 to maxvot+ 1  i f  max vot i s  c h anged t >  

b i : array [ 1 • •  max vot l of real ; < * Banz haf i nd i cest > 
pr i ntf l ag : boo l ean ; 
totvot , nex , kz , ka , k b , npp 1 :  i nteger ; < *  assor ted c ounters t >  
i nf , pr :  tex t ;  U i nput f i l e , pr i nter t >  
sta : str i ng ;  

procedure banz pr i nt ; f orward ; 

f unct i on answer < S : str i ng > : bool ean ; 
< *  wr i tes quest i on S and chec ks f or • y • answer * >  

var C : char ; 
beg i n wr i te < S , ' ?  -- > ' > ; r ead < C > ; wr i te l n ;  

i f  c��r < 27 >  then Ex i t ( program > ; 
answer : = < < C= ' Y ' > or < C= ' y ' ) )  

end ; 

func t i on i conv < S : str i ng ) : i nteger ; 
< *  converts str i ng S i nto i nteger , i gnor i ng al l chars ex c ept numer a l s ,  

and • - • .  No er r or  chec k i ng .  
War n i ng-- t h i s i s  an ex t r aor d i nar i l y  f or g i vi ng i nt eger i nput procedure • • •  • >  

var i , p , k : i nteger ; 
neg : bool ean ; 

beg i n  
i : =O ; neg : =f a l se ;  
f or k : = l to Length < S >  do beg i n  

p : =ord ( S[ k l > ;  
i f  < p< Se > and < p >47 > then i : =i * 1 0  + < p-48 > 

e l se i f  p=45 then neg : =true; 
end ;  

i f  neg t hen i conv : = - i  el se i conv: =i ; 
end ; 

procedure sort f i l e ;  
< t  bubb l e  sort ' name • and • votes• b y  votes t >  

var k a , k b , kc : i nteger ; 
sta : str i ng ;  

beg i n  
wr i te < ' Sor t i ng d at a ' > ;  
f or k a : = l  to np-1 do beg i n  
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Stickler for 
roflt. 

MICROCENIRE TM 

The Workstation That Optimizes Your Computer Use 
We've all seen how microcomputers 
can increase personal productivity. 
But computers are not used all the 
time. MICROcentre"' lets depart
ments share a common computer 
system to reduce costs while im
proving profit-center efficiency. 

This secure, easily movable storage 
system opens in seconds into a 

complete work station. Any place. 
Any time. And MICROcentre"' is 
built to conform to the user's natu
ral movements for convenience and 
comfort over extended periods of 
time. 

.. 

The MICROcentre"' is designed to 
hold most personal computer sys
tems-IBM PC, Apple I I +  and l ie, 
Hewlett Packard, etc.-and 
provides storage space for your 
manuals and software. Plus. the 
stylish European locks protect your 
components as well as your valu
abl e data. 

There are many other outstanding qualities 
that separate MICROcentre from anything else 
on the market. To find out more about them, 
call (2 1 3) 350-83 7 1 .  

MICROcentreTM 
Ready to Work When You Are 

Patent Pending 

CONTINENTAL ENGINEERING GROUP, INC. EL MONTE, CA 

Circle 47 on inquiry card. 



Listing 1 continued: 

wr i te < " . • > ;  
f or k b : = k a  to np do 

i f  votes [ kb l >votes [ k a l  then 

beg i n  sta : =name [ k a l ; na�[ ka l : =n ame [ kb l ; name [ kb l : =st a ;  
k c : =votes [ k a l ; votes [ k a l : =votes[ kb l ; votes [ k b l : = k c ; end ; 

end ; 
wr i te l n ;  

end ; 

proc edure readstr i ng < s : str i ng ; var n : str i ng ; var v : i nt eger > ; 
< *  breaks out the party name and votes f r om i nput str i ng * >  

var k a : i nteger ; 
beg i n  

k a : =pos ( " : • , s > ; 
i f  ka=O then beg i n  n : = • error • ; v : =O ;  

ex i t ( r eadstr i ng > ; end ; 
n : =copy < s , l , ka- 1 > ; 
i f  k a=l ength ( s )  then v : =O 

e l se v : = i c onv < copy < s , ka+ l , l ength ( s ) - k a ) ) ;  
end ; 

procedure readdat a ;  
< tread vote data t )  

var k a , k b : i nteger ; 
st a : str i ng ;  

procedure readf i l e ;  
< t  read f rom a f i l e  t )  

beg i n  
wr i te < " Enter f i l e  name-- > " > ; read l n < st a > ; 
i f  ( pos < " . tex t • , st a > =O >  and ( pos ( " . TE X T " , st a ) =O >  then 

sta : =concat < st a , " . TE X T " > ;  
reset < i  nf , st a )  ; 

< t  read f i l e  i dent i f i c at i on  i nf o  t >  
n i d : =O ;  
repeat 

n i d : =n i d+ l ; 
read l n < i nf , i d [ n i d l > ;  
wr i te l n < i d [ n i d l > ; 

unt i l  < l ength < i d [ n i d l > =O >  or < n i d= l O > ; 
i f  n i d= l O  then beg i n  

wr i tel n < " Sorr y ,  max i mum of ten l i nes al l owed • • •  • > ;  
r epeat read l n < i nf , st a >  unt i l  l ength < st a > =O ; end 

el se n i d : =n i d- 1 ; 

< t  read vote data t >  
read l n < i nf ,  st a ) ; 
k a : =O ;  
wh i l e  < not eof < i nf ) ) and < l ength < st a > >O > and ( k a< =max vot > do beg i n  

k a : = k a+ l ; wr i te l n < st a > ; 
readstr i ng < st a , name [ k a l , votes [ ka l > ; 
r ead l n ( i nf , st a ) ; 
end ;  

i f  k a >=max vot then wr i tel n < " Read stopped at • , max vot , • part i es " > ;  
c l ose < i nf > ; 

end ; 

procedure read2 ;  
< t  t a i l -end of READDATA procedur e ,  wh i ch i s  otherwi se too l ong t >  

beg i n  
nex : =O ;  
f or  k a : = l  t o  n p  d o  nex : =nex +votes [ k a l ; 

Listing 1 continued on page 146 
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Listing 1 continued: 

wr i tel n < " Tota l  votes entered : • , nex ) ; 
wr i te < " Enter n u�ber of votes of mi n i mum wi nn i ng c oal i t i on : " ) ;  
readl n < mwcvot e ) ; 
sor t f i l e ;  

end ; 
beg i n  

i f  answer ( " l s vote data on a . TEXT f i l e " ) 
then readf i l e  
el se beg i n  < *  read f rom keyboard * >  

wr i tel n < " Enter i dent i f i cat i on i nf o  < nu l l to stop ) : " > ;  
n i d : =O ;  
repeat 

n i d : =n i d+ 1 ; 
read l n < i d [ n i d l )  

unt i l < l ength ( i d [ n i d l > =O )  or < n i d= 1 0 > ; 
i f  n i d= 1 0  then wr i tel n < " Sorry , �ax i .u• of ten l i nes a l l owed • • •  • )  

el se n i d : =n i d- 1 ; 
wr i te l n < • Enter party i d  and nuMber of votes sep ar ated " ) ;  
wr i tel n < •  by : f or each party; nul l record to f i n i sh • > ;  
k a : =O ;  
repeat 

read l n < st a > ; 
i f  l ength < st a > >O then beg i n  

k a :  =ka+1 ; 
readstr i ng < st a , na�[ k a l , votes [ k a l ) ;  
i f  votes [ k a l < O  then beg i n  

k a : = ka-2 ; 
wr i tel n < • Bac k space 
wr i tel n < • 

nex t ent r y  w i l l  r ep l ac e • > ;  
• , n a.e [ k a J , •  : • , votes [ k a l > ; 

end ;  
end ; 

unt i l < l ength < st a > =O )  or < ka=maxvot > ;  
i f  k a=maxvot then wr i tel n ( • Max i mum of • , maxvot , • par t i es a l l owed " > ;  
end ;  

np : =k a ;  npp 1 : =np+ 1 ;  
read 2 ;  

end ; 

procedure i n i t ;  < *  i n i t i al i z es assort ed  parameters * >  
beg i n  r andomi z e ;  

f or k a : = 1  to max vot d o  nump i vots C ka l : =O ;  
end ; 

procedure r andcoa l ; 
< *  creates a r andom coal i t i on  and counts p i vots * >  

var pr , k a : i nteger ; 
beg i n  pr : =randa.; 

f or k a : = 1  to n p  do mem [ k a l : = < r andom<pr > ;  
end ; 

procedure a l l coal ; 
< *  t h i s i ncreaents the mem array to get the nex t coal i t i on .  

Cyc l es through a l l coal i t i ons by treat i ng • mem• as though i t  were 
a sequence of b i n ar y  numbers 1 to 2""np -- " a l l coal " i n  ef f ec t  does 
a b i n ary add of " 1 "  to " mem "  * >  

var k a : i nteger ; 
beg i n  k a : = 1 ; mem [ k a l : = < not memC ka l > ; 

whi l e  not mem [ k a l  do beg i n  
k a : = k a+ 1 ; 
mem C k a l : = < not .ea[ k a l ) ; end ; 

end ; 

procedure c oun t p i vot ; 
< *  deter m i nes t he p i vot a l  .eMbers i n  the current coal i t i on  

146 BYTE March 1984 

Listing 1 continued on page 148 



Looking for a great deal on 
business software? 

800-SOFTWARE is h ard 

CHECK OUT ALL OUR INCREDIBLE 
BUSINESS SOFTWARE PRICES: 

to beat. You see, we became 
one of America's largest 
software marketers by offer-
ing great prices - and a 
lot more. 

Here are some of the 
reasons to pick up the phone 
and pick up a bargai n :  

LOW DISCOUNT PRICES. 
Our prices are fabulous ! 

Generally 40-501!11 off sug
gested list price. How do we 
do it? By buying and selling 
in enormous volume. ( All 
our programs are the very 
latest versions. And when 
" updates" appear, we'll get 
th em for you, fast! )  

FAST DELIVERY. 
The key to our quick 

delivery is our giant i n ven
tory. We have what you 
want. Now. And we'll rush 
it to you like our business 
depends on it. ( Because 
it does . )  

FREE TECHNICAL SUPPORT 
90 HOURS A WEEK! 

That's right. We offer ful l  
technical support at no charge 
whatsoever, seven clays a week. 

That means if you have a 
question on Sunday, at night, or 
during any of th e 90 hours we're 
open each week, you can get 
answers. Fast. ( And remember, 
our tech nical product experts 
are not orclertakers. Their only 
job· is helping you get the most 
out of the prod ucts we sell . )  

D qua n t i ty d isco u n ts avai lable  
through o u r  National  
Accoun ts Progra m .  

D Purch ase order:; accepted . Please 
call  in a d v ance. 

D Prom pt U . P.S. or Federal 
l•:x press s h i p p i n g. 

D Overn i g h t  del ivery avai la b le. 

Circle 3 on inquiry card. 

WordStar® $269 
WordStar® Pro. Pack. $389 
SuperCalc® 2 $ 1 69 
SuperCalc® 3 $279 
Lotus 1 -2-3'M CALL 
dBase II'M $399 
Quickcode 'M $ 1 99 
Crosstalk'M $ 1 1 9  
EasyWriter II System 'M $ 1 99 
I.U.S. Accounting'M $299/mod 
Norton Utilities'M $59 
Perfect Link'M $ 1 1 9  
Multiplan'M $ 1 89 
4-Point Graphics'M $ 1 29 
Hayes SmartModems'M CALL 
Memorex'M or Maxell '" Diskettes CALL 

WE ALSO CARRY SOFTWARE FROM: 
Ashton -Tate, Aspen, ATI,  CDEX, Digita l 
Research, Fox and Geller, IMSI,  I .U.S.,Life
tree, MicroPro, Microsoft, Peachtree, 

Perfect, Software Publishers, Sorcim, Visi
Corp and much, ��-.,. 
much more! 

.J! 
:1! 

CUSTOMERS TELL 
OUR STORY BEST. 

" I  very much appreciate your 
helpfulness and speed in filling 
my order. Rarely today do I h ave 
the opportunity to deal with a 
firm which shows such a high 

(Boo-SOFTWARE) 
940 Dwighl Way, Berkeley, CA 94 7 1 0  

d egree of professional ability." 
Joe Neil ,  Lihue, HA 

"Thank you very m uch for 
the very prompt service 
you gave me. I would be 
delighted to do business 
with you anytime i n  the 
future that you have some
thing I n eed." 

William Drescher, 
Lansing, MI 

RELIABIL lTV 
AND RE PUTATION. 

When y o u  b u y  from us, 
you're i n  good company. You 
see, some of our best 
customers are America's 
biggest corporations. Like 
IBM, C hevron ,  H ewlett
Packard, G . E . ,  Price 
Waterhouse and Honeywell. 

They order from us 
because they know we're 
not running o ur business 
from a phone booth ( we 
h ave a million dollar 
inventory ! ) . And because 
we offer extra discounts 
on quantity orders and 
other special services for 

our National Accounts 
customers. 

Also, we fully 
guarantee every 

product we sell 
against defects. That's how we 
earned our membership in the 
respected Direct Mail � 
Marketing Association. � 

800 SOFTWARE IS READY 
TO SERVE YOU. 

TO ORDER CALL TOLL-FREE 
800-227-4587 or 415-644-3611 

D C a l l  for s h i pp i n g  ch arges, o t h e r  l o w  
software prices or for a free catalog. 

D Prices m ay c h a n ge. 
D I n ternati o n a l  dealers and orders 

welcome: TELEX 1175 1 74 3  
ROO-SOFTWARE UD.  

CA residents a d d  sales tax. 
• Cop_vrig-hl XIIII·SO I·T\Vi\IU·: l�IH:l 
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Listing 1 continued: 

and i ncrement s nump i vot arr ay t >  

var totvot , ka : i nteger ; 

beg i n  totvot : =O ;  

f or k a : = l  t o  n p  d o  i f  mem [ k a J  then totvot : =totvot+votes [ k a J ;  

i f  totvot >= mwc vote 

t h en beg i n  

f or k a : = l  to np do 

if mem [ k a ]  t h en i f  ( totvot-votes [ k a J ) < .wc vote 

then nump i vot s [ k a J : =nump i vots [ k a J + l  

el se k a : =np ; < tnot e :  th i s  shortcut assumes sor ted votes • • •  t >  

end ; 

end ;  

procedur e ex haust ; 
( t  eva l uat i on of Banz haf i nd i ces by comput i ng a l l coal i t i on s  t >  

var k a : i nteger ; 

beg i n  ncex : =O ;  
f or k a : = l  to npp l d o  mem[ k a J : =f al se ; 

repeat ncex : =ncex + l ; 

a l l coal ; 

countpi vot s ;  

i f  ( ncex mod 20 ) =0 then wr i te ( ' . ' > ;  

unt i l  mem [ npp l J ;  

< t  stop when n p + l  e l ement of mem i s  • true •  t >  

end ;  

procedure r andcomp ; 

< t  eval uates Banz haf i nd i ces usi ng Monte-Car l o  methods t >  

var k a : i nteger ; 

beg i n  

wr i te ( ' En t er number of r andom coal i t i ons t o  generate : ' > ;  

readl n ( st a > ; 

nex : = i conv ( st a > ; 

wr i te l n < ' A  " . "  i s  pr i nt ed  f or each 20 coal i t i ons • ) ;  

f or k a : = l  to nex do beg i n 

r andcoal ; 

coun t p i vot s ;  

i f  ( k a mod 20 ) =0 then beg i n  wr i te < ' . ' > ;  

i f  ( k a mod 500 ) =0 then 

wr i te l n < ' Tot a l  coal i t i o� s : ' , k a > ; 

end ; 

ncex : =nex ; 

end ; 

procedure b an z c omp ; 

< t  computes Ban z haf i nd i cest ) 

var k a : i n t eger ; 

beg i n  

totp i vots : =O ;  

end ; 

f or k a : = l to np do tot p i vot s : =tot p i vot s+nump i vot s [ k a J ; 

i f  tot p i vots=O then beg i n  

wr i tel n < ' Er r or -- no p i vots recorded ' > ;  

ex i t ( b an z pr i nt > ; end ; 

f or k a : = l  to np do b i [ k a J : =nump i vot s [ k a J /totp i vots ;  

end ; 

procedure pr i nt ( st : str i ng > ; 

beg i n  

wr i te l n < st > ; 

i f  pr i n t f l ag then wr i t el n < pr , st > ; 

end ; 
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THE PERSONAL COMPUTER NET WORK 
Buy Hardware/Software at Wholesale, 

And Save On Software Rentals, · 
As A N ETWORK'MMember Only! 

Save hundreds of dollars when you 
buy DIRECT from America's Num
ber 1 Computer Buying Service 
at just 8% above DEALER WHOLE
SALE PRICES, plus shipping. 

Members receive The Personal 
Computer N ETWO R K' s  G ia nt 
Catalog featuring thousands of 
products and the lowest prices 
on the widest selection of com
puter software and hardware i n  
the nation! 
RENT BEFORE YOU BUY- Mem
bers are eligible to join The N ET
WORK's Business a n d  G a me 
Software Rental Libraries for a 
much smaller fee than other soft
ware rental services. And The 
NETWORK's rental charges are 
far less - just 20%-25% of the 
Member WHOLESALE PRICE! 

Join The NETWORK today for as 
low as $8 for one year (or $15 for 
two years) and receive all  these 
exclusive, money-saving benefits: 

1 .  REAL BUYING CLOUT - Buy at just 8% 
above DEALER WHOLESALE P R I C E S ,  
p lus  shipping . (On credit card orders 
there is a 3% service charge.) 

2. C O N V E N I E N T  S H O P - A T - H O M E  
CATALOG 

3. K N 0 W L E D G E A B L E S E R V I C E 
CONSULTANTS 

4. F U L LY I N S U R E D  F A S T  H O M E  
DELIVERY 

5. OPTIONAL B U S I N ESS SOFTWA R E  
RENTAL LIBRARY- Members j o i n  for 
just $30 per year in  addition to the basic 
membership fee. Rent business soft
ware at just 20%-25% of The N ET
WORK's low prices for a 7-day period 
(plus a 3-day grace perioel for return 
shipping). 100% of your rental fee 
applies towards purchase. 

6. O P T I O N A L G A M E  S O F T W A R E  
RENTAL LIBRARY- Members join for 
just $10 per year in addition to the basic 
membership fee. All  the same conditions 
apply as for benefit five. 

7. SPECIAL S AV I N G S  B U LLETI N S 
Save even more o n  l imited-quantity 
merchandise ! 

8. D I S C O U N T  C O M P U T E R  B O O K  
LIBRARY- Save u p  to 50%! 

9. M E M B E R S H I P  S A T I S FA C T I O N  
GUARANTEE- If you are not satisfied, 
notify us within 30 days to receive a 
100% money-back refund. 

10. PRODUCT SAT I S FACTION G U A R
ANTEE-If you are not satisfied with any 
hardware, return it within 15 days for a 
100% money-back refund. 

Low prices, fast home delivery and 
two software rental l ibraries are 
only the beginning! The NETWORK 
is your source for everything from 
memory chips to mainframes-and 
it's all just 8% above wholesale, 
plus shipping. 

HARDWARE 
Monitors (color and monochrome) 
Printers 
Complete Systems 
Disk Drives (full/half height, add-on/add-in) 
Multi-Function Boards 
Graphics Boards 
Modems 
Local Area Networks 
Memory Chips (all speeds available) 
S-100 Components 

SOFTWARE (rent or buy!) 
Business 
Recreational 
Compilers 

Scientific 

Word Processors 
Utilities 

Data Bases 
Educational 
Graphics 
CP/M-MS/DOS 

SUPPLIES & ACCESSORIES 
Blank Diskettes (all formats) 
Paper Stock 
Ribbons 
Print Wheels 
Cables 
And More! -------, Reta i l Who lesa le 

NEC 8201 Notebook ' 799 1 559* 
16K RAM, 32K ROM, O:�t 
Editor. Communications, 
Basic, 8-line 40-Char. Display 

Televideo Teleport •1 999 
9" screen, 64K Z80-A. 
2 368K Drives,WP. Calc, Graphics 
"NETWORK Members pay JUS! 8°•o over !he 
wholesale price. plus sh•pping 

11535* 

SPECIAL V.I.P. MEMBERSHIPS 
Available at $15 per year or $25 for two years. 
V.I.P. Members receive additional benefits: 1 BOTH SOFTWARE RENTAL LIBRARIES • FOR $35 1n add1!10n t o  t h e  V 1 P membersh•D lee 2 EXTENDED lO·DAY SOFTWARE RENTAL o PRIVILEGES !plus 3 days lo• relum sh•PP•ngl 3 ADVANCE NOTIFICATION OF SPECIAL • SAVINGS BULLETINS. t� CALL TOLL FREE 

1 -800-621 -S-A-V- E 
In Il l inois call (312) 372-4488 

t'Jii Your Membership Validation Number: B515 
� You can validate your membership number 

� and, if you wish, place your firs! money-
saving order over the phone by using your �� VISA, MASTERCARD or AMERICAN EX-� PRESS. Our knowledgeable service consul· c==:l !ants are on duly Mon·Fri 8 AM to 7 PM. Sat c::J 9 AM to 5 PM CST. 

Call now . . .  Join the NETWORK 
and start saving today! 

PERSONAL COMPUTER NETWORK 
180 North Michigan Avenue 
Chicago, I ll inois 60601 

All items subject to availability, prices subject to change without notice. 
Copynght 1984. PC NETWORK INC 

Circle 392 on inquiry card. 

Choose hardware and software 
from hundreds of manufacturers, 
including: 

• Altos 
• Amdek 
• Apparat 
• AST 
• Ashton-Tate 
• Atari 
· CDC 

• MicroPro 
• Microsoft 
• Morrow 
• Motorola 
• NEC 
• Northstar 
• Okidata 

• Coleco • Peach Tree 
• Columbia • Princeton 
• Commodore • Quadram 
• Corona • Sanyo 
• Cromemco • Sierra On-Line 
• DEC • Software 
• Digital Publishing 

Research • Softword 
• Eagle • Tandon 
• Epson • Tecmar 
• Frankl in • Texas 
• Hayes 
· IBM 

Instruments 
• Toshiba 

• IUS • Visicorp 
• Lotus • Zenith 

r- THE NETWORK · MEMBERSHIP APPLICATION ..., 

YES! Please enroll me as a member of The NET
WORK'" and rush my catalog featuring thousands 
of computer hardware and software products, all 
at just 8% above DEALER WHOLESALE PRICES. 
I will also receive all the other exclusive, money· 
saving services available to Members. 1 am under 
no obl igation to buy anything. My complete 
satisfaction is guaranteed. 

Please check (,.....) all boxes that apply: 
Basic Membership 0 One·year membership for $8 

0 Two-year membership for $ 1 5  (SAVE $ 1 )  
0 Business Software Rental Library for $30 addl 

per year-members only 
0 Games Sottware Rental Library for $10 addl 

per year- members only 
Special V. I .P. Membership 0 One-year membership for $15 

0 Two-year membership for $25 (SAVE $5) 515 
0 BOTH Business and Game Sottware 

Rental Libraries for $35 add'L 
per year-V.LP. members only 

0 Bill my credit card: 0 VISA 
C MasterCard D American Express 
Account Number: 

Exp. 
Date __ 

mo.year 

I I I I I I I I I I I I I I I I I 
0 Check or money order enclosed for $ ___ _ 
Name ________________________ ___ 
Address ________ Apt. No. __ 
City ______ State ___ ZIP __ _ 

Telephone ( ____ )---------
My computer(s) is: 0 IBM PC 0 Apple I I  0 TRS-80 
0 Atari 0 Commodore Other _____ _ 

Signature "'--
i
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Listing 1 continued: 

procedur e banzpr i nt ;  
< *  c omputes and p r i nts resu l ts * >  

var k a : i nteger ; 
sta , stb , sty : str i ng ;  

procedure pr i ntres ; < *  p r i nts i nd i v i dual resul t s * >  
var r ato , d i f , pr op : real ; 
beg i n  

f or k a : = 1  t o  n p  d o  beg i n  
prop : =votes [ k a l /totvot ; d i f : =b i [ k a l -prop ; r ato : =b i [ k a l /p r op ; 

stb : =copy < concat < name [ k a l , '  ' > , 1 , 1 0 > ; 
wr i te < stb , • • , votes [ k a l : S , • • , prop : 8 : 5 , • • , b i [ k a l : B : � > ; 
wr i te l n < '  ' , d i f : 8 : 5 , ' • , r ato: B : s , • • , st b > ; 
i f  ( not pr i ntf l ag >  and < < ka mod 20 > =0 >  then beg i n  

wr i tel n ( '  < PRESS RETURN > ' > ;  
read l n  < st a > ; 
wr i tel n ( st y > ; end ; 

• , b i [ k a l : 8 : 5 > ; 
i f  pr i ntf l ag then beg i n  

wr i te < pr , stb , ' 
wr i tel n < pr , • 

• , votes [ ka l : s , • • , prop : B : s , • 
' , d i f : B : s , • • , r ato : B: s , · • , stb > ; end ;  

end ; 
end ;  

beg i n 
wr i tel n ;  
pr i ntf l ag : =answer < ' Do you want hard cop y ' > ;  
i f  pri ntf l ag then rewr i te < pr , • pr i nter : ' > ;  
pr i nt < • • > ;  
f or k a : = l  t o  n i d  d o  pr i nt ( i d [ k a l > ; 
pr i nt < • • > ;  
str < mwcvote , st a > ; 
pr i nt < concat ( ' Votes f or mi n i mum wi n n i ng coal i t i on= • , st a > > ;  
str < ncex , st a > ; 
pr i nt < conc at ( ' Tot a l  Ex per i ments= • , st a > > ;  
banz c omp ; 
str < t ot p i vots , st a > ; 
p r i n t < concat < ' Tot a l  Pi vots= • , st a > > ;  
pr i nt < '  • ) ;  
tot vot : =O ; f or ka : = 1  to np do totvot : =totvot+votes [ ka l ;  
sty : = ' NAME VOTES PROP VT BANZHAF D I FF 
pr i nt < st y > ; 
pr i ntres; 
i f  pr i ntf l ag then c l ose ( pr > ; 

end ; 

< *  ma i n  program * >  
beg i n  
wr i te < c hr ( 1 2 > > ;  < * c l ear screen * >  
wr i tel n ( '  BANZHAF I NDE X DEMONSTRAT I ON PROGRAM ' > ;  
wr i te l n ( •  ( c )  1 983 , Phi l i p A .  Schrodt ' > ;  
wr i t el n ;  

repeat 
i n i t ;  
readdat a ;  
wr i t el n ;  

wr i tel n < • Enter Y f or ex haust i ve eval uat i on , ' > ;  

RAT I O  NAME ' ; 

i f  answer < '  
banz pr i nt ;  
wr i tel n ;  

N f or Monte-Car l o  eval uat i on ' ) then ex haust el se r andcomp ; 

unt i l ( n ot answer < ' Do you w i sh to compute add i t i on a l  i nd i ces ' ) )  
end . 
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HIGH PERFOR 
NOW AVAILABLE IN A THREE-SPEED 

SF'EEI) Class 
INTRODUCING THE NEW DS 220 MULTI·MODE MATRIX PRINTER 

First there was the Data south 
DS1 80. The original  high-perform
ance printer. The printer that raised 
the standards of on-the-job perform
ance to new heights. A tough act 
to follow. 

And now, following in the same 
tradition, is the new Datasouth 
DS220. State-of-the-art performance, 
taken to higher levels. ln  a new 
3-speed multimode form. Ready to 
run data, near letter qual ity and 
graphics output- in a single printer. 

At data speed, the Data south 
DS220 leaves competitors in the dust. 
By using high speed tabbing to zip 
over blank spaces and true logic 
seeking to print the next available 

Find Datasouth Pri nters At 
Participati ng Conlputef\.aftd' Stores 

And Other Fine Dealers. 

Circle 119 on inquiry card. 

character. the Datasouth DS220 
charges through printed copy 
at speeds rivaling more expensive 
l ine printers. 

At 40 CPS NLQ speed, the Data
south DS220 creates near letter quality 
output with the kind of class that 
might make you wonder if it was pro
duced by a daisy wheel printer. With 
its fine tuned 1 8 x 48 dot matrix, 
multiple fonts are produced 
with the precise clarity required for 
word processing applications. 

And for graphics, the Datasouth 
DS220 adds high performance style to 
popular microcomputer applications 
programs through high resolution dot 

addressable output. Sharp new 
details emerge from business charts 
and graphs, and engineering 
drawings. 

And those are just its printing 
capabil ities. Its fully instrumented 
dashboard a l lows push button pro
gramming of up to fifty features for 
forms control, communications and 
print style selection. 

Best of al l ,  the Datasouth DS220 
costs much less than you might ex
pect for a high performance three 
speed . Go to your nearest showroom 
and run a Datasouth DS220 through 
the gears. See how little it costs to 
own three high performance printers 
in one high performance package. 

Datasouth Computer Corporation 
Box 240947 · Charlotte, NC 28224 704/523-8500 · Telex 6843018  DASOU UW 
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Text continued from page 140: 
(read as a string of length zero) . 

The vote input consists of a party 
name and the appropriate number of 
votes separated by a colon ( : ) . For 
example, 

Communist: 290 
Republican: 40 
Liberal: 30 
Christian Democrats : 320 

The system truncates names to 10 
characters in the final index printout 
but they may be any length on input. 
The vote entry is "bullet-proofed;' so 
if you accidentally enter a letter in the 
vote count, the program doesn't 
crash-it ignores the error. The entry 

#$%3$#%5' " ') ($6 

is read as 356. Terminate the vote in
formation with a null record as 
before. If you enter data directly from 
the keyboard and find a mistake after 
pressing Return, enter a negative vote 
in the next entry to void the error. 
Then you can retype the previous en
try. For example, 

Liberal : 
X: 
Liberal : 

35 
- 1 

30 

changes the Liberal entry to 30 votes. 
You may enter a maximum of 200 

parties. You can probably expand this 
by increasing the dimensions in the 
program's array declarations, but 200 
is close to the maximum possible on 
an Apple II. The system sorts the par
ties by the total number of votes, so 
the output is not in the same order 
as the input . The sorting reduces the 
running time by not evaluating par
ties without enough votes to be 
pivotal . 

After you enter the null record, the 
program displays the total number of 
votes entered and asks for the num
ber of votes needed to win. Usually, 
this is the number of votes needed 
for a simple majority, but sometimes 
it is for a two-thirds majority or some 
other amount. Then the program 
asks you whether you want to eval
uate the coalitions with the ex
haustive method or the Monte Carlo 
method. If you choose the latter, it 

a�ks you how many random coali
tions to generate. This number 
depends on how patient you are but 
should probably be at least 1000. On 
the Apple II 32,767 is the maximum. 
In either mode, the system prints a 
period after it evaluates every 20 
coalitions so you can tell if the pro
gram is still running. 

After evaluating the indexes, the 
program prints the results. It first 
asks if you want hard copy. If you re
spond "yes" to this prompt, the out
put is routed to both a printer and the 
screen. If you ask for hard copy and 
don't have a printer, the program 
crashes. If you do not ask for hard 
copy, the program pauses and waits 
for a Return after sending each screen 
of information. 

Six items are printed:  

NAME 

VOTES 

PROP VT 

party name, truncated 
to 10 characters 
the number of votes 
for the party 
the proportion of the 
total vote that this 
party has 

IBM PC-8087SUPPORTFROM MICROWARE 
S7 FORTRAN/ RTOSN is a MicroWare 
adaptation of the Intel Fortran-86 compiler, a 
full ANSI-77 subset with 8087 extensions and 
overlays. It generates in line 8087 code 
allowing use of all 8087 data types, including 
80 bit reals and 64 bit integers. The complete 
subset 1/0 is supported including Internal and 
External Files and List Directed 1/0. 
87FORTRAN/RTOS uses the Intel large 
memory model, allowing data/code structures 
which utilize the full megabyte. The compiler 
provides direct access to 8088 ports and 
supports logical operations on 8 and 1 6  bit 
operands normally treated in assembly 
language. It is ideal for large applications which 
are number intensive or control hardware. 
87 PASCAL../RTOSN is I ntel's ISO· 
Standard Pascal with 8087-8088 exceptions. 
These make it possible to use all the 8087 data 
types directly, while generating modules in one 
of the three Intel Memory Models. 
87 FORTRAN/RTOS and 
87 PASCAL../RTOS include RTOS and 
support for one year . . . . . . . . . . . . . .  each $1 350 

PC TECH JOU RNAL REVI EW: 
"The M icroWare package is preferable 
. .  , it executes the basic operations 
more rapidly and M icroWare provides 
a free update service." 
87 BASICN includes patches to the IBM 
Basic Compiler and both runtime l ibraries for 
USER TRANSPARENT and COMPLETE 8087 
support Provides super fast performance for all 
numeric operations including trigonometrics, 
transcendentals. addition, subtraction, 
multipl ication, and division . . . . . . . . . . . . . . .  $1 50 

87 MACRO'" - our complete 8087 software 
development package. It contains a "Pre
processor" which converts 8087 instructions 
into 8088 escape codes. source code for a set 
of 8087 macros. and an object library of 8087 
functions which include transcendentals. 
trigonometrics. hyperbolics. encoding, 
decoding and conversions . . . . . . . . . . . . . . .  $1 50 

PLM·86 with RTOS . . . . . . . . . . . . . . . . . . $1 1 00  

RTOSN - Real Time M u lti-Tasking Operating System 
RTOS is a MicroWare configured version of iRMX-86, Intel's legendary operating system. It in· 
eludes the I ntel Assembler, ASM-86, which supports the 8086, 8087, 8088 and 801 86. All mod
ules produced by the compilers or ASM-86 are combined, loaded and managed with the Utilities 
L I N K-86, LOC-86 and LIB-86. These products make it possible to load modules anywhere in RAM, 
and resolve external references between runtime mod�les. Overlays with a single root job are 
supported by the l inker. RTOS/ASM-86/LIN K-86/LOC-86/LIB-86 . . . . . . . . . . . . . . . . . . . . . . . . . . .  $600 

iRMX-86, L I N K-86, ASM-86, LOC-86 and LIB-86 are trademarks of Intel Corp. IBM PC is a trademark of IBM Corp. 

M. P.O. Box 79 rcro Kingston, MA ·��•are 02364 ··� (6 1 7) 746-7341 
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You Can 
TalkToUs! 

M I C ROWARE B EST SE LLE RS! 
8087·3 C H I P  in stock with 1 80 

��6h������ -���-����- . . . . . . . . . . . . .  $1 7 5 
FASTPAKN+8087 includes one runtime 
library (87BASIC, 87 MACRO or 87 PASCAL), the 
8087 chtp, the 87/88GUIDE, and installation 
instructions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $325 

MATRIXPAK'" manages a M EGABYTE! 
Written in assembly language, our runtime 
package accurately manipulates large 
matrices at very fast speeds. Includes matrix 
inversion and the solution of simultaneous 
linear equations. Callable from MS Fortran 
3. 1 3, MS Pascal 3. 1 3, SSS Fortran, and 
MicroWare 87MACRO, 87 BASIC, and RTOS 
compilers . . . . . . . . . . . . . . . . . . . . . . . . . .  each $1 50 

87 /88G UIDE - an excellent tutorial on 
writing 8087 code and interfacing it with 
compilers. Full of code that runs! . . . . . . . . .  $30 

M I C ROSOFT FORTRAN 3. 1 3  
M ICROSOFT PASCAL 3.1 3 These 
new I EEE compatible compilers support both 
double precision and the 8087 . . . .  each $259 

M I C ROSOFT C COM PILER 
includes Lattice C and the MS Librarian . .  $350 

Float 87 for MS C . . . . . . . . . . . . . . . . . . . . . . . $1 25 
64K RAM Upgrade . . . . . . . . . . . . . . . . . . . . . . . . .  64 
SuperSoft Fortran . . . . . . . . . . . . . . . . . . . . . . . . .  340 
SSS 8087 Support . . . . . . . • . . . . . . . . . . . . . . . . .  50 
SuperSoft Voice Drive . . . . . . . . . . . . . . . . . . . . .  895 
87BASIC+ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 75 
TRACE86 Utility . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 25 
Microsoft Business Basic Compiler . . . . . . .  495 
Computer Innovations C86 . . . . . . . . . . . . . . .  345 
STSC APL * PLUS/PC . . . . . . . . . . . . . . . . . . . . 545 
64K QUAD RAM . . . . . . . . . . . . . . . . . . . . . . . . . . . 31 9 
Sandstar WS2 Hard Disk System . . . . . . . 1 355 
Multitool Word MW . . . . . . . . . . . . . . . . . . . . . . . . 269 
Multitool Word W/Mouse . . . . . . . . . . . . . . . . . 329 
SANDSTAR 64K Card . . . . . . . . . . . . . . . . . . . . .  275 

Circle 252 on Inquiry card. 
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BANZHAF 
DIFF 

RATIO 

the Banzhaf index 
the difference between 
the Banzhaf index and 
the proportion of votes 
(B-P) 
the ratio of the Banzhaf 
index to the proportion 
of votes (B/P) 

The system also prints file-identifica
tion information, the total number of 
coalitions evaluated, and the number 
of votes needed for a minimum win
ning coalition. It formats the output 
for an SO-column screen; if you have 
only 40 columns, press control-A to 
get the DIFF and RATIO information. 

Final Remarks 
I have not included any procedures 

for leaving out impossible coalitions, 
but they are easy to add. For exam
ple, to run the Italian system without 
the DC-PCI coalition, simply change 
"countpivots;" to 

if not (mem[l] and mem[2]) 
then countpivots; 

in the "exhaust" procedure. You can 
use this to check through a list of pro
hibited coalition partners before 
counting the pivots. 

Banzhaf indexes are not a perfect 
measure of voting power; they are 
only an approximation .  Their chief 
weakness is assuming that all coali-

tions are equally probable. In reality, 
coalitions are more likely to form 
along ideological lines. (The indexes 
can be recomputed easily with this 
restriction. )  Second, the Banzhaf in
dex does not take into account poli
tical maneuvering based on past 
favors or future promises among 
potential coalition partners. A skilled 
politician can have influence despite 
a weak Banzhaf position. Finally, the 
difficulty in computing Banzhaf in
dexes means that most negotiators 
have only a vague notion of their true 
power. Nevertheless, the Banzhaf in
dex probably measures influence 
more accurately than the simple pro
portion of votes. 

The upcoming presidential nomin
ating conventions in the United 
States provide opportunities for 
parliamentary-style weighted voting, 
though this has not happened for a 
number of years. But if, for example, 
the Democratic party is unable to 
nominate a candidate on the first 
ballot, and if the various candidates 
can keep their delegates under con
trol, then some interesting bargain
ing could occur to assemble a win
ning coalition. Jesse Jackson could 
easily be in a pivotal position. As 
these various examples illustrate, it is 
not the individual number of votes 
but the number of pivots that is im
portant. It is misleading to look at 
vote totals alone. The use of Banzhaf 

indexes casts a light on political 
power that makes the unexpected a 
little less of a surprise. • 

Philip A .  Schrodt (Dept. of Political Science, 
Northwestern University, Evanston, IL 60201) is 
an associate professor in the political science depart
ment at Northwestern University. He also teaches 
mathematical methods in the social sciences pro
gram. His book, Microcomputer Methods in 
Social Science Research, has just been published 
by Sage Publications. Dr. Schrodt, who holds an 
M.A. in mathematics and a Ph . D. in political 
science, is the originator of the generic word
processor concept (April 1982 BYTE). 

REFERENCES 
1 .  Brams, Steven J. Paradoxes in Politics. New 

York: Free Press, 1 976. 
2. Brams, Steven J. Game Theory and Politics. 

New York: Free Press, 1 975. 

3. Riker, William H. The Theory of Political Coali

tions. New Haven, CT: Yale U niversity Press, 
1 962. 

4. Riker, Wil l iam H . ,  and Peter C. Ordeshook. 
An Introduction to Positive Political Theory. 

Englewood Cliffs, NJ: Prentice-Hall , 1973. 

Program Availability 
The program in listing 1 is available as 

part of a set of three mathematical political 
science programs. The other two programs 
cover the Richardson arms race model (July 
1982 BYTE, page 108) and alternative vot
ing methods. The set is available for $25 
postpaid in either Apple or IBM format 
and includes additional documentation. It 
is available from the author at Polymath 
Associates Software, Route 1, Box 380, 
Clinton, NY 13323. 

�Dour HP Cothm�:!!� . h(gh- ddve" 3'·:· '"·� s:· And '"'' ese� �es e �:�oJ�f�
s
c�g�s

O
k ��:

h���e�ur b��;���f:port Option allows • • , subsystem. Transferring data two or three HP computers to B t' at 174 kbytes/s .. . lt's the fastest share one disk drive. Every-

es micro-Winchester disk around! thing is 100% HP compatible. 
You can choose from storage No software or hardware 

e capacities of 5, 10, 15, 20, 30 MB. changes needed. 
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Three sizes of optional floppy For complete specifications, 
please call 415/651-3300, 
or write today. 

BERING 
The Specialist in HP 
Compatible Disk Products. 

1400 Fulton Place, Fremont 
California 94539 TELEX 171596 
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An.vone who pa.vs 
$2395 for a terminal ought to 

have his head examined. 
Some people th ink our prices 

are m ind-blowing . Until they learn 
more about our term inals,  and how 
much sense they make for profes
sional users. 

Take the Ann Arbor Guru™, for 
example. It's simply a well-consid
ered investment in  you r  own talent. 

To help you get ahead in your 
work, the Guru features an unpre
cedented 28K of memory. I m agi n e .  
E nough memory t o  f i l l  1 5  pages 
of an 80x24 display. Or six ful l  

pages of 81f2x1 1 text. Al l  locally 
resident for editing , print ing,  trans
m ission,  or j ust for context. 

The Guru display also shows 
a lot of thought for your needs. You 
can d isplay up to 66 l ines of up to 
1 70 characte�s. Then zoom and 
scroll-horizontally and vertical ly
to view any portion of the memory, 
displaying as much or as l ittle data 
as you l i ke. 

Of course, al l  this is in add ition 
to Ann Arbor's standard 1 5-inch 
screen,  portrait or landscape. Doz
ens of programmable keys. ANSI-

standard coding.  Pause and Meta 
functions. And i ncomparable data 
l ine m onitoring . 

Now, we' d  be the last people 
to say that an Ann Arbor Guru is 
for j ust anyone. 

B ut i f  you think you ' re worth 
it, it wou ld be crazy to settle for 
anything less. 

For more information, write to 
Ann Arbor Terminals, Inc. at 6175 
Jackson Road, Ann Arbor, Michigan 
48103. Or ca/1 313/663-8000. 
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NO SU RCHARG E FO R MASTER CARD AN D VISA 
P R EPAI D P RICES I N CLU DE S H I P P I N G  AN D I NSU RANCE, UPS Ground Continental USA onl} 

IBM ACCESSO RIES 
A s t  Research 

6-Pack 64K 269 
Combo Plus 64K 269 
Mega P l u s  269 
64 K Ram Set 5 5  

Micro G raphics 
RG B, Monichrome, Pr inter  398 

Plantronics 
C o l o r  P l u s  3 7 5  

H ercu les Computer 
H e rc u les G ra ph i c s  C a rd 370 

Amdek 
M A l  477 

Koala 
K o a l a  G ra p h i c  T a b let C a l l  

d B ase I I  
Fr iday 

T K  Solver 
Solver Pac 

SOFTWARE 
Ashton Tate 

Software Arts 

Seasoned Systems 
S u re Stroke Dvorak T u tor 

Sorcim 
S u p e r  C a l c  I l l  

M i cro Pro 

389 
1 84 

21 5 
88 

48 

287 

Wordstar 258 
Mai l  Merge 1 31 
Spel ls tar  1 31 
Pro Pack 475 

M B S I  
Realworld G I 533 
Realworld A R  5 3 3  

ATI 
For M o s t  Software Programs 69 

H ayes 
S m a rt Com 72 

M i cro Stuff 
Crosstalk 1 34 

M i cro R i m  
R Base C a l l  

MODEMS 
H ayes 

207 

P R I N TERS 
C .  l toh 

Prow riter 8 5 1  O P  1 20 cps 353 
Prowriter 851 OSP 1 80 cps  495 
Prowr i ter  8 5 1 0 S PC 1 80 cps color 589 
Prowriter 1 5 50P 1 20 cps 581 
Prow r i ter  1 5 50SP 1 80 cps C a l l  
Prowriter 1 5 50SPC 1 80 c p s  color C a l l  
N e w  CX4800 p l otter 610 
New A1 0 25 cps D a i s y  Wheel  549 
Starwriter F1 0 40 c p s  D a isy Wheel 997 
Pr i ntmaster F10 55 cps Daisy Wheel  1 323 

We K now H ow to Make 
Your Prowriter  I BM Compatible 

HAVE IT YOUR WAY 

92p 
93p 
I BM 
2350 
2410 

O ki data 
1 60 cps 
1 60 cps 

P r i nter Rom 
350 cps 

433 
705 

45 
2000 
2380 

You want a com puter. You l i ke the  f lex ib i l i ty and optiom 
of  the I BM PC. EXCEPT there are some t h i ngs that yoL 
want your  way. YOU: 
• D o n 't l i ke t h e  f u n ny keyboard . 

Star M i cronics 
G e m i n i  1 0X 1 20 cps 285 

• Want V2 h e i g h t  d rives so you can add a hard d i sk later. 

G e m i n i  1 5X 1 20 cps . 423 • Want a powerf u l  su pply t h at is adeq u at e  for d i sk expansion 
D e l ta 1 0  
D e l ta 1 5  

3 5 50 
7 7 1 0  

H R I  

1 60 cps 448 
1 60 cps 633 

N E C  
4 0  cps 1 767 
5 5  cps 1 963 

B rother 

• Want more t h an t h ree add it i o nal  s lots .  
• Want a faster or  d i ffere n t  CPU.  
• Want h i g he r  reso l u t i o n  g rap h i c s .  
• Want Dvo rak or  o t h e r  keyboard l ayo ut .  

list Our 

H R2 5  
1 6  cps 

2 3  cps 
569 
765 

T I M E  S P E CT R U M  3 9 5  C a l l  
A P S  T E K  . . . . . . . . . .  369 C a l l  TERMINALS 

DX1 5 
Keyboard 

Dynax 
1 4  cps 

I D S  
P r i s m  1 32 color  
P r i s m  80 color  

315 color  

550 
500 

61 00 

1 01 4  

S p i r i t  
1 60 

Transtar 

S i lver Reed 

Juk i  
1 8  cps 

Teletex 
1 2  cps 

Mansman Tally 
80 cps 

1 60 cps 

COM PUTERS 

453 
1 49 

1 5 35 
1 41 9  

450 

595 
431 

487 

C R A M B O  359 C a l l  
B I G  B L U E  600 C a l l  
E A S I BO A R D  + 1 5  funct ions 350 
Maynard Sandstar  230 
PC G T  801 86 8MHz 580 C a l l  
S c i on & H a l o  @ 1 50 1 595 
I n tel l igent H igh Res G ra p h i c s  995 
PROT I U M  1 1 95 
Keytro n i c s  Keyboard Q W E RTY 209 
Keytro n i c s  Keyboard DVORAK 209 
Keytro n i c s  Keyboard 51 51 255 
Lotus 1 -2-3 users - you need this 

keyboard. 

DISK D R IVES 
4 5 5  For I B M  

Tan don TM1 00·2 

3 1 5  T e a c  5 5 B  '/, H eight 

641 Pana son ic/Shugart •;, H e i ght  
CDC 

For Apple 
S u p e r  5 •;, H e ight . 

238 
2 1 0  
205 
21 5 

Televideo 
9 1 4  
925 
950 

Wyse 
50 

Teletex 
3000 

MON ITORS 
A mdek 

300A 
300G 
3 1 0A 

Dynax 
1 2 "  G reen 
1 2 "  Amber 

Taxan 
RGB I l l  
R G B  420 

56. 
71 
91 · 

56' 

49· 

1 4  
1 3  
1 7  

1 2  
1 3. 

441 
53· 300 

1 200 
1 2008 

493 Fra n k l i n OMS 1 200 1 709 Q u e n t i n  Ap 1 00-Y 

2750 Quentin Ap 1 05-Y •;, H e i ght 

203 
242 

. 21 3 
48 

C a l l  

PGS 
4 3 2  C o l u m b i a  1 600-1 

M i c romodern l i e W/T 242 lAVA PC 

U S  Robotices 
Password 340 
Autocl i a l  2 1 2 A  460 

Novation 
Access 1 , 2,3 473 
Apple Cat  I I  277 

Prometheus Prod ucts 
Pro Corn 1 200 

PC212A 
P21 2A 

Rixon 
3 7 5  

41 5 
41 5 

S-1 00 
Sierra Data Sciences 

S BC-100 Master 
S BC-1 00S S l ave 
C P M  
T u rbo Dos M u l t i-user 

1 900 Quentin  Contro l l e r  
R a n  a 

P G S  H X 1 2 48 ' 
MAX 1 2  1 91 

Sony 
R G B  Cal 

U S J  
P i  2 1 2 "  G reen 1 2  
P i  3 1 2 "  Amber 1 4. 

Sanyo 
81 1 2  H i/Res 1 9' 

N E C  
J B  1 201 1 6. 
J B  1 205A 1 7  
J C  1 41 0  81 



Queue Simulation 
A microcomputer can help you manage waiting lines 

When we wait at the supermarket 
checkout counter, are stuck in rush
hour traffic, or have trouble getting 
a telephone call through, we are in 
a queue. Queue is another word for 
' 'waiting line . ' '  If we could get a firm 
handle on how queues work, we 
would be able to manage them bet
ter and perhaps even eliminate 
them. 

Simple waiting lines can be ana
lyzed mathematically, but most 
queuing situations are so complex 
that they defy precise description. 
For these situations, a computer can 
help us . Specifically, we can use a 
computer to model and simulate a 
queuing situation so that we can 
make predictions about it and learn 
how it behaves .  

There are many sophisticated com
mercial queue-simulation programs 
available, but they are expensive and 
for large computers only. In this ar
ticle, I present an Applesoft BASIC 
program that can simulate many 
queuing problems . 

Know Your Ps and Qs 
(Probabilities and Queues) 

My doctor's nurse knows that the 
average examination takes 17 min
utes, so she schedules three patients 
an hour, one every 20 minutes . At 
first glance, it looks as if I should 

by E. Hart Rasmussen 
never have to wait for the doctor. In 
reality, he needs a sizable waiting 
room. Why? Because examinations 
may take more time than expected, 
and patients don't always arrive on 
time . 

A queue formation occurs when a 
unit that seeks a service must wait 
because the service facility is busy 
servicing another unit . To simulate a 
queue formation, we need to break 
it into its basic components. 

The basic components are: the ar
rival of units seeking service, the in
terval between arrivals, the number 
of service facilities, and the rate at 
which the service facilities operate . 
Figure 1 illustrates some basic ways 
in which service facilities, or stations, 
and units may be combined. 

We next need to make some as
sumptions about these components. 
For instance, we must assume that 
the overall capacity of the service 
facility exceeds the overall demand. 
(In queue terminology, we say that 
the mean service rate exceeds the 
mean arrival rate for a single chan
nel . )  If we didn't assume this, our 
queue would theoretically grow to 
infinite size. We also assume that the 
intervals between arrivals and ser
vice times are variable . To study the 
queue, we must be able to describe 
these patterns of arrivals and service 

times, even if they seem to be un
predictable. Research has shown that 
the patterns of arrivals and service 
times often are completely random 
and can be described with the 
Poisson distribution.  The formula for 
the Poisson distribution is shown in 
figure 2. With this formula, we can 
easily program the random element 
that we need in our simulation. 

Queues of the type shown in parts 
a and b of figure 1 (that is, with ser
vice provided on a first-come, first
served basis with Poisson distribu
tion for an infinite number of arrivals 
and services) can be described by the 
mathematics shown in table 1 .  

The Program 
The flowchart in figure 3 shows the 

logic of a program that simulates a 
multichannel, single-phase service 
problem. The Advance module pro
vides the executive control that keeps 
track of time and events; it passes 
control to the appropriate action 
module as successive events are 
simulated.  In the Arrival module, as 
one arrival occurs, the time for the 
next arrival is calculated in accord
ance with the specified algorithm. 
The arriving unit then joins the 
queue if all service stations are oc
cupied, or it moves on to seize an 
available station.  The Departure 
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ARRI VALS Q U E UE SERVICE STATI ON ( S ) DE PA R T U R E S  

(la) ---• 0 0 0 0--[Q]f-----------· 

(lb) __ _. - - - - 0 

(lc) -- - - 0 0 0 �-------� 

(ld) -- 0 0  0 0  

(le) -----· - - - - - -

Figure 1: Fundamental queuing models: (la) single-channel, single-phase seroice; (lb) multiple
channel, single-phase seroice; (lc) single-channel, multiple-phase service; (ld) multiple-channel, 
multiple-phase service; and (le) channel switching. The first two models are simulated by the 
author's program. The broken circles indicate an open seroice station. 

module frees a station when the ser
vice is completed and terminates the 
simulation if the sample size has 
been reached. Otherwise, it checks to 
see if any units are waiting in the 
queue and, if so, lets a unit leave the 
waiting line. The Seize module seizes 
an available service station and cal
culates the service time in accordance 
with the prescribed algorithm. 

Listing 1 shows the Applesoft 
BASIC queue-simulation program. 
The listing is grouped in sections that 
correspond to the flowchart in figure 
3. All variable names used in the pro
gram are listed in table 2 .  

I have defined the frequently used 
variables at the start of the program. 
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I've dimensioned the arrays to allow 
10 service stations, but they can easi
ly be changed to accommodate a 
larger number. The opening screen 
and data input (lines 7000-7999) and 
the start of the simulation (lines 8000-
8799) are at the end of the program 
so the sections of the program that 
are executed over and over can have 
the lowest possible line numbers. 

The keyboard is used to input data. 
The only exception is the data for 
non-Poisson distributions, which is 
input through DATA statements. 

The times for the first arrival and 
the departure times for any units in 
a service station are calculated in 
lines 8000-8799. Depending upon the 

instructions given during data input, 
the program uses either a Poisson 
distribution or a user-defined prob
ability distribution. Arrival intervals 
and service times can have different 
distributions, and the random-num
ber generator is used to calculate the 
randomly varied event intervals in ac
cordance with the specified distribu
tions. 

The Advance module determines 
the earliest event by first assuming 
that the event is an arrival (line 2000) 
and then checking if any departure 
occurs earlier (lines 2100-2130) . The 
clock is then advanced to the earliest 
event (line 2300) . Counters necessary 
to the calculation of queue statistics 
are incremented (lines 2310-2420), 
and control passes to the appropriate 
event module. 

The Arrival module counts the total 
number of arrivals (line 3000) and 
calculates the time of the next arrival 
(lines 3050-3130) . If no station is 
open, the queue length is incre
mented by line 3230 and the program 
checks to see if the new queue length 
exceeds the previous maximum (line 
3240). 

The Departure module frees the 
station (line 4000), increments 
counters (lines 4010-4050), and 
checks to see if the sample size has 
been reached (line 4100) . If the 
simulation has not been completed, 
a unit waiting in the queue (if any) 
is allowed to seize the free station. 
The Seize module sets the key that 
indicates a particular station is in use 
(line 4250) and then calculates the 
departure time from that station 
(lines 4300-4430) . 

When the sample size has been 
reached, the program leaves the sim
ulation loop at line 4100 and passes 
to the section that calculates the 
statistics for the simulation (lines 
5000-5199) . After the calculations are 
completed, the user is given a choice 
(lines 5200-5399) of sending output 
to the screen or to a printer. If screen 
output (lines 5700-5999) is chosen, 
the user gets a second opportunity to 
get a printed report (lines 5400-5699) .  
If any non-Poisson distributions have 
been used, that fact and the param
eters for the distributions(s) are 
recorded on the report (lines 6500-

Circle 202 on inquiry card. ---. 
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6999) . When the printing is com
pleted, control is passed back to 
screen output (line 5690) and the user 
is given an opportunity to run addi
tional simulations without restarting 
the program (lines 6000-6499) . 

The program length is about 7000 
characters; it uses a total of about 
8200 bytes of memory during execu
tion. The run-time depends some
what on the type of probability dis
tribution (it runs faster when the for
mularized Poisson distribution is 
used) . On my Franklin 1000, one 
simulation takes from 0.33 to 0.47 sec

. ond, which means that a 2000-sain
ple simulation takes 10 to 15 minutes. 

User-Defined Probability 
Distributions 

The program can evaluate queuing 
situations with unique, user-defined 
probability distributions. The arrival 
intervals and service intervals can 
have different distributions, indepen
dent of each other. The choice of the 
type of distribution to be used is 
made from the keyboard in lines 
7200-7599. The program logic can 
most easily be explained by table 3, 
which lists the values that the key P 
assumes for the various possible 
combinations. 

Figure 2 shows the shape of the 
Poisson distribution curve (curve 1) 
and two arbitrary, user-defined 
curves. The distribution of curve 2 
was used in the simulations reported 
in parts e and f of figure 4. The user 
must input this nonstandard distribu
tion via DATA statements starting at 
line 9000. The DATA statements pro
vide the coordinates for the line 
segments that represent the special 
distribution. As an example, the dis
tribution shown as curve 3 should be 
input as follows: 

9000DATA0, .25, .1, .25, .35, .5, .65,1 .5, 
.9,1.75,1,1.75 

If arrival and service intervals have 
identical, non-Poisson distributions, 
we define the interval only once. If 
they have different, non-Poisson dis
tributions, the definition of the 
arrival-interval distribution precedes 
the definition of the service-time dis
tribution. For example, 
Text continued on page 168 
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OUEUE SIMUL A TION 

P R O B A B I L I T Y  D I ST R I B U T I O N S  

FORM U L A  FOR D I S T R I B U T I O N  1 
FACTO R F =  >. t = - Ln ( 1 - P )  

5.0 

4.5 

4. 0 

3 . 5  

3.0 

2. 5 

2.0 

1 . 5  

0.5 

P = P R O B A B I L I TY ( = R A N D O M  N U M BER ) 

Figure 2: Probability distributions. Curve 1 shows the Poisson probability distribution. Curves 
2 and 3 are arbitrary distributions that can replace the Poisson distribution. 

Variable 
Queue Component Theory Program 

Mean arrival rate A 
Mean service rate J1. 
Mean arrival interval 1 AI A 
Mean service time 1 Sl J1. 
Number of stations s S% 

Util ization factor u US(Z) 

Average length of queue L QA • 

Average waiting time w 01 
in queue 

• 

Eguation 
One S 

1 

A 
J1. 
U' 

1 -U  

� 
A 

M ultiple S 

8 

A 
J1. u(S+1) 1 

(8-1)!(8-U)' x ( E_I:J_"__) + _u_s _ 
,_, n! 8!(1-U/8) 

� 
A 

Table 1: Queuing theory variables and equations. Sf and n! are the factorial v.Jlues of 
these variables. 
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I 
1. I 
I 
I 

NUMBER Of 
STAT I ONS 

STARTING 
COND IT IONS  

CALCULATE 
F I RST 
ARR I VAL T l  ME 

DEPARTURE T l  ME 
FOR ANY 
STATION I N  USE 

NO 

I 
NO I 

l _ _ _ _ _ _ _ _j 

I TIME FOR I , - - - - - - - - - -- , 
STATIONS IN USE ARRIVAL 

I I A D D  1 TO MODULE 

I I ARR I VAL COUNTER 

I ADVANCE I 
L
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PRINTER 
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NO 
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� 
MODULE I 
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I I I 

I I I 
1 1 I 
I 1 I 

NO 

I 
I 
I 
I 
I 

I 1 I 

L----------�--��-----�--�71�M�O�DU�L�E�._ ___ �I�I---� I L _ _ _ _ _ _ _ _ _ _ _  _j L _ _ _ _ _ _ _j L _ _ _ _ _  ......J 

Figure 3: A flowchart for the author's queue-simulation program. 
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Listing 1: A program, written in Applesoft BASIC, for queue simulation. 

QUEUE S IMULATION 

J L I ST0, 1 999 START 

1 000 D I M  F A ( 2 5 , 2 l , F S ( 2 5 , 2 ) , TD ( 1 0 ) , S 7. ( 1 0 l , ST ( 1 0 ) , C S 7. ( 1 0 )  
1 0 1 0  R = O : Z  = O : A  = O : TA = O : SY. = O : T  = O : QLY. = O : C 1 7.  = O : C27. = 0 · 

1 020 ONERR GOTO 8800 
1 1 00 GOTO 7000 

] L I ST2000, 2999 ADVAN C E  MODULE 

2000 A = TA - T : N  = 0 
2 1 00 FOR Z = 1 TO SY. 
2 1 1 0  IF S Y. ( Z )  = 0 THEN 21 30 
2 1 20 IF A >  = TD ( Z )  - T THEN A =  T D ( Z )  - T : N  1 : S Z 
2 1 30 NEXT 
2300 T = T + A 
231 0 QT = QT + QLZ * A 
2400 FOR Z = 1 TO SY. 
241 0 I F  S Y. ( Z )  = 1 THEN ST ( Z )  ST ( Z )  + A 
2420 NEXT 
2500 IF N = 1 THEN 4000 

J L I S T3000, 3999 A R R I VAL MODULE 

3000 C 1 Z  = C 1 7.  + 1 
3050 I F  P < 3 THEN R = RND ( 1 ) : F  = - LOG (1 - R l : GOTO 3 1 30 
3 1 00 R = RND ( 1 ) : X  = 0 
31 1 0  I F  R > FA ( X , 1 ) THEN X =  X +  1 :  GOTO 3 1 1 0  
31 20 F = FA ( X - 1 , 2 )  + ( R  - F A ( X  - 1 , 1 ) )  * ( FA ( X , 2 )  - F A ( X  - 1 , 2 ) )  I ( F A ( X , 1 ) - F A ( X  - 1 , 1 ) )  
3 1 30 TA = T + F * A I  
3200 F O R  Z = 1 T O  SY. 
321D IF S Y. ( Z )  0 THEN S Z : COY. = COY. + 1 :  GOTO 4250 
3220 NEXT 
3230 QLY. = QLY. + 1 
3240 I F  QMY. < QLY. THEN QMY. = QLY. 
3250 GOTO 2000 

] L I ST4000,4249 

4000 SY. ( S )  = 0 
401 0 C S Y. ( S )  = C S % ( S )  + 1 
4050 C27. = C27. + 1 

DEPARTURE MODULE 

41 00 IF C2% = > C Y.  THEN 5000 
41 50 I F  QL% = 0 THEN 2000 
4200 QLY. = QLY. - 1 

] L I ST42 50,4999 

4250 SY. ( S )  1 
4300 I F  P 2 THEN 4400 
4 3 1 0  I F  P 4 THEN 4400 
4320 IF P 5 THEN 4400 

S E I Z E  MODULE 

4340 R = RND ( 1 ) : F  = - LOG (1 - R ) : GOTO 4430 
4400 R = RND ( 1 ) : X = 0 
44 1 0  I F  R > F S ( X , 1 ) THEN X =  X +  1 :  GOTO 441 0 
4420 F = F S ( X - 1 , 2 )  + ( R - F S ( X - 1 , 1 ) )  * ( F S ( X , 2 )  - F S ( X - 1 , 2 ) )  I < F S < X , 1 )  - F S ( X - 1 , 1 ) )  
4430 TD ( S )  = T + F * S I  
4600 GOTO 2000 

] L I ST5000 , 5 1 99 CALC ULATE AVERAGES AND P E RCENTAGES 

5000 FOR Z = 1 TO S % :  I F  C S Y. ( Z )  = 0 THEN 5030 
501 0 TS ( Z )  = INT ( 1 00 * ST ( Z )  I C S 7. ( Z )  + . 5 )  I 1 00 
5020 US ( Z )  = I NT ( 1 0000 * ST ( Z )  I T + . 5 ) I 1 00 
5030 NEXT 
5040 QO = !NT ( 1 0000 * COY. I C1% + . 5 )  I 1 00 
5050 Q1 = INT ( 1 00 * QT I C 1 7.  + . 5 ) I 1 00 
5060 I F  C 1 7.  = COY. THEN Q2 = 0 :  GOTO 5080 
5070 Q2 INT ( 1 00 * QT I ( C 1 7.  - CO/.) + . 5 ) I 1 00 
5080 QA = !NT ( 1 00 * QT I T + . 5 ) I 1 00 
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DBMS, n., A buzzword for Data Base Management System. A structure in which to collect information on a given subject in one or more files. 
A software program enabling you to store, manipulate and retrieve your information contained in those files. 

Pro base® 

"' Fully relational data base management � -Multiple file and disk access. 

Fully menu driven - Presented in 
"Englis h "  

3 s imple and a u tomatic program 

generators - A complete package. � Calculates and compares figures � -Quickly generates valuable reports. 

Fully Relational Data Base Management System (DBMS) 
Probase's'Quick Cen "tells" your computer how to enter, find, sort, 
calculate, ana lyze and present information. Easily add, change, delete, 
or browse through your data. Probase's'ability to combine and collect 
data on a given subject from many separate files allows you im
mediate access to all of your information - Bookkeeping, Cost 
Accounting, Inventory, Personnel, Portfolio Analysis, Sales, etc. Menu 
Gen joins files together in an easy-to-use selection list. Report Gen 
compiles virtually any comparative reports you need, including projec
tions and forecasts. And prints them in any format you choose. 

Probase®Requires No Training 
Press a 'function' key for help Concise documentation with 
samples on-screen assists you with your current task. And returns 
where you left off. Complete documentation includes a handy 2-part 
tutorial manual. 

Easy Enough For Non-Technical Users 
Probase's three program generators (Quick, Menu, Report) create data 
base management applications according to your direction 
-automatically. Enter your requests using simple selections and fill-in
the--blank menus. Inquire, generate a report, create or u�date your 
data bases, design entry screens . . .  Programming and code entry are 
completely eliminated, so you don't need to be a programmer, or 
even have computer experience, to produce professional automated 
business reports. 

Powerful Enough For Programmers 
A ccess 3 different files at once and work with as many as you need 
within a single program. Combine your files in "one--to-many" or 
"many-to-one" relationships. When you program in Probase; a// of 
your tools a re immediately a va ilable: Macro Instruction Language, 
Subroutine Calls, Programmable Function Keys and more. Program, 
test and debug without an outside editor, assembler or compiler. 
Make changes and corrections instantly. 

Free disk space ... Probase; efficiently compresses screens and program 
tables onto your disks. A n d  Probase· need not be present on disk when 
you run your applications. Enjoy more disk storage capacity and faster 
throughput by eliminating extra program code. 

Write or Call Today and Find Out How You Can Put Probase'To Work For You. 

Try Probase' Free For 30 Days 
Visit yeur lo�ral dealer or call 
800- 258-7070 for your cepy of 
Probase_ If not satisfied, simply 
return it within 30 days for a 
prompt, courteous refund, 

whatever the reasen. 

See for yourself how 
useful Probase'can be 

for you. 

Available in PC-DOS, MS-DOS and 
CP/M86 (all using 1 28k) and CP/M (64k). 
Enjoy the newest. most eifective 
data base management systems. 

Circle 1 15  on inquiry card. 

Pro base® 
Another Solution® from 

Data Technology lndustrieSTM 
701 A Whitney Street San Leandro, CA 

94577 
800- 258- 7071 (415) 638-1 206 



Listing 1 continued: 

] L I ST5 200, 5 399 S E L E C T  OUTPUT DEVI C E  

5200 HOME : P R I N T  CHR$ ( 7 ) : P R I NT CHR$ ( 7 ) : VTAB ( 7 )  
521 0 P R INT TAB ( 10) " S IMULATION COMPLETED" 
5220 P R I NT P R I NT TAB ( 1 3 l "READY TO R EPORT" 
5230 P R I NT PRINT TAB ( 1 1 ) " Sha l l  Report g o  to" 
5240 P R I NT PRINT TAB ( ? ) " S C R E E N  (S)  o r  PRINTER (p) ? I I  

5250 PR INT PRINT TAB ( 1 9 ) "  " ; :  GET A$ 
5260 IF A� " S "  THEN 5700 

5270 IF ,A$ "P" THEN 5400 

5230 P R I NT C H R:Ji ( 7 ) : P R I NT " P l e a s e  a n s w e r  1 S 1 o r  • P '  " :  

] L I S T5400, 5699 OUTPUT TO P R I N T E R  

5400 
5 4 1 0  
5420 
5430 
5440 
5450 
5460 
5470 

HOME : P R I NT I NPUT "What i s  D a t e  of Report? " ; D$ 
P R I N T  PR INT "What i s  P r o j e c t  Ident i f i c a t i on ? "  
P R I N T  INPUT I $  
PRINT P R I NT "Press R ETURN when P R INTER i s  ready 
PR� 1 
PRINT PRINT TAB ( 1 2 l D$ :  P R I N T  
PR INT TAB ( 40 - LEN ( I $ )  I 2 ) I $  
P R I NT TAB ( 3 2 ) "QUEUE S I MULATION" 

5480 P R I NT : PRINT : PR INT 

GOTO 5250 

" · ·  , .  GET A$ 

5490 PR INT TAB ( 1 2 ) " 1 (ONE) QUEUE SERVED BY " ; S Y.; " PARAlLEL S E R V I C E  STAT I ONS 
5 500 P R I N T  TAB ( 1 2 ) "AVERAGE A R R IVAL I NTE RVAL WAS S PE C I F I E D  AS " ; A I ; "  TIME UNITS" 
5 5 1 0 PR INT TAB ( 1 2 ) "AVERAGE SERVICE TIME WAS S PE C I F I E D  AS " ; S I ; "  TIME U N I T S "  
5520 P R I NT TAB ( 1 2 l "QUEUE LENGTH At S T A R T  O F  S IMULATION W A S  " ; QL 
5 5 30 P R I NT : P R INT TAB ( 1 2 ) " S TATUS OF S E RV I C E  STATIONS AT START WAS : "  
5 5 40 PRINT : P R I NT TAB ( 20l " STATION"; TAB ( 36) "STATUS " :  PRINT 
5 5 50 FOR Z = 1 TO S X :  IF  A$ ( Z )  = " Y "  THEN S $ ( Z )  = "USED" 
5560 IF  A$ ( Z )  < > " Y "  THEN S$ ( Z )  = "OPEN" 
5570 P R I NT TAB ( 2 3 l Z ;  TAB ( 3 7 ) S$ ( Z ) : NEXT 
5 580 P R I NT P R I NT TAB ( 1 2 ) "SAMPLE S I Z E  i S  " ; C Y. ; "  DEPARTURES" 
5590 P R I NT : P R I NT TAB ( 1 2 ) "TIME ELAPSED FOR S IMULATION I S  " ;  INT ( T  + . 5 ) ; "  T I ME UNITS" 
5600 PRINT : P R I NT TAB ( 1 2 ) "STATUS O F  SERVICE STATIONS AT END i S : ; ' :  PRiNT : P R I N T  TAB ( 1 2 ) " STAT I ON NUMBER O F  lJTIL 

IZ ATION AVERAGE TiME STATUS" 
561 0 P R � NT TAB ( 1 2 ) "  D EPARTURES X 
561 5  FOR Z = 1 TO S Y. :  i F  S Y. ( Z )  = 0 THEN S$ ( Z )  = "OPEN" 
5'620 IF S Y. ( Z )  = 1 THEN S$ ( Z )  = "USED" 

PER SERV I C E " : P R I N T  

. 5625 P R I NT TAB ( 1 5 l Z ;  TAB ( 24 ) C S Y. ( Z ) ; TAB ( 3 5 l US ( Z ) ;  TAB ( 49l TS ( Z l ; TAB ( 2 2 ) S $ ( Z ) : NEXT 
5630 PRINT : P R I NT : P R I NT TAB ( 1 8 ) "QUEUE CONTENT"; TAB ( 4 2 ) "ENTRIES Z E RO" 
5640 PRINT TAB ( 1 2 ) " C UR R ENT MAX IMUM AVERAG E " ;  TAB ( 40l "TOTAL ZEROS X "  
5 6 5 0  PRINT TAB ( 1 5 ) QLY.; TAB ( 2 4 ) QMi.; TAB ( 3 2 ) QA; TAB ( 41 ) C 1 Y. ; TAB ( 8 ) C0Y.; TAB ( 1 6 ) Q0 
5660 PRINT : P R I NT TAB ( 1 2 ) "AVERAGE WAIT T I M E " ;  TAB ( 4 2 ) "AVERAGE WAIT TIME " :  P R I N T  TAB ( 1 5 ) "ALL ENT R I E S " ;  TA8 ( 40 ) "  

UNITS ENTERING QUEUE" 
5670 P R I NT TAB ( 1 8 ) Q1 ;  TAB ( 4 8 l Q 2  
5680 I F  P > 1 T H E N  6500 
5690 PR� 0: GOTO 6000 

] L I ST5700, 5999 OUTPUT TO S C R E E N  

5700 HOME : P R INT 
5710 PRINT " QUEUE S I MULATION" 
5720 P R I N T  : P R I NT TAB ( 2 ) "MEAN ARRV T " ;  TAB ( 1 5 ) A I ;  TAB ( 24) "MEAN S E RV T " ;  TAB ( 36) S I  
5730 P R I N T  TAB ( 2 l "QUEUE START"; TAB ( 1 5 ) QL ;  TAB ( 2 4 ) " STATIONS"; TAB ( 36 ) S Y. 
5740 PR INT TAB ( 2 ) "SAMPLE S I Z E " ;  TAB ( 1 5 ) CY.; TAB ( 24) " TOT TIME"; TAB ( 3 5 )  INT (T + . 5 )  
5750 P R I N T  : PR INT " STAT DEPART UTI L I Z  AVG TIME STATU S " :  P R I NT 
5760 FOR Z = 1 TO SX 
5770 IF SY. ( Z )  = 0 THEN S$ ( Z )  = "OPEN" 
5780 IF SY. ( Z )  = 1 THEN S$ ( Z )  = "USED" 
5790 P R I NT TAB ( 4 ) Z ;  TAB ( 9 ) C S Y. ( Z ) ;  TAB ( 1 7 ) US ( Z ) ;  TAB ( 2 5 ) T S ( Z ) ; TAB ( 3 5 ) S $ ( Z )  
5800 NEXT 
581 0 P R I NT : PRINT " QUEUE CONTENT ENTR I E S i." 
5820 P R I N T  " CURR MAXI AVERAGE TOTAL Z EROS ZERO" 
5830 PRINT TAB ( 2 ) QLY.; TAB ( 8 ) QMY.; TAB ( 1 4 ) QA; TAB ( 23 ) C 1 Y. ; TAB ( 29) C0Y.; TAB ( 3 5 ) Q0 
5840 P R I N T  TAB ( 2 ) "AVG WAIT A " ;  TAB ( 1 3 ) Q1 ;  TAB ( 2 2 ) "AVG WAIT Z " ;  TAB ( 3 3 ) Q2 
5850 P R I NT : P R I NT "Do you want p r i nted copy? Then p r e s s  1 Y "' 
5860 P R I N T  "Ot h e r w i se p r e s s  R ETURN when ready " ; :  GET A$ 
5870 I F A$ = " Y "  THEN 5400 

. ] L I ST6000, 6499 SELECT MORE S I MULATIONS OR END 

6000 HOME : P R I NT P R I N T  
601 0 P R I N T  " W a n t  t o  do anot h e r  S i mu l a t i on ( Y / N )  ? "  
6020 P R I NT P R I N T  TAB ( 1 9 ) " " ; : GET A $  
6030 1 I F  A $  "Y" THEN C L EAR : D I M  F A ( 2 5 , 2 l , F S < 2 5 , 2 l : RESTORE : GOTO 7200 
6040 I F  A$ "N" THEN END 
6050 PR INT P R I N T  CHR$ ( 7 ) : P R I NT "P l e a se answe r 1 Y 1  or 1 N "' : GOTO 6020 

164 BYTE Man:h 1984 

Listing 1 continued on page 166 



Einstein had every gift a great thinker needs. Except one. 

The FinalWord. 
With it, he would've been able to make sure every one of his great ideas ended up where it 

belonged. On paper. 
Because The FinalWord offers great thinkers an arsenal of word processing commands so 

powerful, they're free at last to concentrate solely on 
having great ideas. While the FinalWord con
centrates on making them look good on 
paper. You never format. You only think. 

In fact, one reviewer called The 
FinalWord "the thinking person's word 
processor." Einstein would've liked that. 

And, here's something else to 
think about. With The FinalWord, 
you never have to worry about 
losing your big idea to a system 
crash or power failure. Because 
The FinalWord continuously saves 
it in back-up. 

Put The FinalWord to the 
test at your local computer store. It 
may not make you an Einstein. But 
then again, everything is relative. 

The FinalWord 
Finally, word processing 

becomes thouglit processmg. 
Circle 221 on inquiry card. 

r\1 
Mark of the Unicorn 

222 Third Street 
Cambridge, MA 02142 

(617) 576-2760 

/ ' 

_ / 



Listing 1 continued: 

] L I ST6500, 6999 AUX I L I AR Y  P R I NTER OUTPUT 

6500 P R I NT : P R I NT P R I NT TAB ( 1 2 ) " NOTE : "  
65 1 0  ON P GOTO 5690 , 6 5 2 0 , 65 5 0 , 6 580,66 1 0  
6 5 20 P R I N T  TAB ( 1 2 )  " S E R V I C E  T I M E  H A D  PROBAB I L I TY D I STR IBUTION : " :  P R I NT 
6530 GOSUB 6750 
6540 P R I NT : GOTO 5690 
6550 P R I N T  TAB ( 1 2 )  " A R R IVAL TIME HAD PROBAB I L I T Y  D I STR IBUTION : " :  P R I NT 
6560 GOSUB 6700 
6570 P R I NT : GOTO 5690 
6580 P R I NT TAB ( 1 2 ) " A R R I VA L  AND S E R V I C E  HAD I D E N T I C A L  NON-PO I S SON D I S T R IBUT I ON : " :  P R I N T  
6590 GOSUB 6700 
6600 P R I N T  : GOTO 5690 
661 0 P R I NT TAB ( 1 2 ) " A R R I VA L  T I ME HAD PROBAB I L I TY D I S T R I BUTION : " :  P R I NT 
6620 GOSUB 6700 
6630 P R I NT : P R I NT 
6640 P R I N T  TAB ( 1 2 ) " S E RV I C E  T I ME HAD PROBAB I L I TY D I STR IBUTION : " :  P R I NT 
6650 GOSUB 6750 
6660 P R I N T  : GOTO 5690 
6700 X = 0 
671 0  P R I NT TAB ( 1 2 l F A ( X , 1 l ; "  " ; F A ( X , 2 ) ; "  " ;  
6720 I F  F A ( X , 1 )  = 1 THEN RETURN 
6730 X =  X +  1 :  GOTO 671 0  
6750 X = 0 
6760 P R I N T  TAB ( 1 2 ) F S ( X , 1 ) ; "  " ; F S ( X , 2 ) ; "  " ;  
6770 I F  F S ( X , 1 ) = 1 THEN R ETURN 
6780 X =  X +  1 :  GOTO 6760 

J L I ST7000 , 7 1 99 OPEN I NG S C REEN 

7000 HOME 
701 0  P R I NT 
7020 P R I N T  " 
7030 P R I N T  " 
7040 P R I NT " 
7050 P R I N T  " 
7060 P R I N T  " 
7070 P R I N T  " 
7080 P R I NT " 
7090 P R I NT " 
71 00 P R I NT " 
7 1 1 0  P R I NT " 
7 1 20 P R I NT 
7 1 3 0  P R I NT " 
7 1 40 P R I N T  

P R I NT : P R I NT : P R I NT 
****************************''  
* *" 
* QUEUE S I MULAT I ON *" 
* *" 
* BY *" 
* *" 
* E HART RASMUSSEN *" 
* P M S *" 
* *" 
****************************'' 

PRINT : P R I N T  
P r e s s  R E T U R N  t o  s t a r t "  

P R I N T  TAB ( 1 9 ) : G E T  A $  

] L I ST7200, 7599 ES TABL I S H  PROBAB I L I T Y  D I STR IBUTIONS 

7200 
72 1 0  
7220 
7230 
7240 
7250 
7260 
7270 
7280 
7290 
7300 
73 1 0  
7320 
7330 
7360 
7370 
7380 
7390 
7400 
74 1 0  
7420 
7430 
7440 
7500 
75 1 0  
7520 
7530 
7550 
7560 
7570 
7580 

HOME 
P R I N T " S h a l l  A R R I VAL and S E R V I C E  h a ve" 
P R I NT P R I NT " i de n t i c a l  D i s t r i but i on s  ( Y / N )  " ; : I N PUT A$ 
I F  A$ " Y "  THEN P = 1 :  GOTO 7260 
IF A$ "N" THEN P = 2 :  GOTO 7300 
P R I NT C H R $  ( 7 ) : P R I NT " P l e a s e  a n s w e r  ' Y '  or ' N '  " ; : I N PUT A$ : GOTO 7230 
P R I NT P R I NT " A re t h e y  both P o i s s on " ; : I N PUT A$ 
I F  A$ = " Y "  THEN 7600 
I F  A$ = " N "  THEN P = 4 :  GOTO 7400 
P R I NT C H R $  ( 7 ) : P R INT " P l ea s e  a n s w e r  ' Y '  o r  ' N '  " ; : I NPUT A $ :  GOTO 7270 
P R I NT P R I NT " Does A R R I VA L  have P o i s s on " ; : I NPUT A$ 
IF A$ = "Y" THEN 7400 
IF A$ = "N" THEN P = 3 :  GOTO 7360 
P R I NT C H R $  ( 7 ) : P R I NT " P l e a s e  a n s w e r  ' Y '  or ' N '  " ; :  I NPUT A$ : GOTO 731 0 
P R I NT P R I NT " Does S E R V I C E  have P o i s s on " ; : I N PUT A$ 
I F  A$ = " Y "  THEN 7400 
I F  A$ = "N" THEN P = 5 :  GOTO 7400 
P R I NT CHR$ ( 7 ) : P R INT " P l ea s e  a n s w e r  ' Y '  or ' N '  " ; :  I NPUT A$: GOTO 7370 
ON P GOTO 7600 , 74 1 0 , 74 2 0 , 7430,7440 
GOSUB 7550 : GOTO 7600 
GOSUB 7500 : GOTO 7600 
GOSUB 7500 : R ESTORE : GOSUB 7 5 5 0 :  GOTO 7600 
GOSUB 7500 : GOSUB 7 5 5 0 :  GOTO 7600 

X = - 1 
X =  X +  1 :  R E A D  F A ( X , 1 l , F A ( X , 2 )  

I F  F A ( X , 1 ) < 1 THEN 7 5 1 0  
R ETURN 

X = - 1 
X =  X +  1 :  R E A D  F S ( X , 1 l , F S ( X , 2 )  

I F  F S ( X , 1 ) < 1 THEN 7560 
R ETURN 
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TIME IS MONEY 
Do you want to spend your time as intelligently as you spend your money? 
The decision may be yours, but your concerns are ours. We know you don't 
want to spend more time learning business software than you do using it. So 
we provide the productivity tools you can bank on to INVEST IN 
YOURSELF, time and time again. 

It's no wonder over 50% of our business comes from repeat customers and 
referrals. For quality seminars, videotapes, books and software, you can 
count on SoftwareBanc for a guaranteed return on your investment. 

$ SEMINARS 
As a full service organization, we provide fine professional training. Adam 
B. Green, well known dBASE II educator, uses a custom video presenta
tion to highlight these invaluable lectures. $200/day 

dBASE II Fundamentals 
dBASE II Programming 
Advanced dBASE II Techniques 

Chicago 
March 12-15 

Toronto 
July 9-13 

Atlanta 
May 14-18 

Problem Solving with 1-2-3 
Exploring UNIX 

*Boston/Waltham 
June 18-21 

New York 
August 13-17 

' In cooperation with Bentley College, Waltham, MA 

$ VIDEOTAPES 
Learn the basics of dBASE II in three hours with this professionally pro
duced training package. We give you everything you need to reproduce 
Adam B. Green's popular dBASE II seminar in your own home or office. 
You receive everything but the lunch! 

dBASE II Demo 
dBASE II Fundamentals (VHS or BETA) 
dBASE II Fundamentals (U-MA TIC) 

$ 25.00 
$295.00 
$395.00 

Software Bane 
661 Massachusetts Avenue, Arlington, MA 021 74 

$ BOOKS 
Built on years of practical experience in testing, supporting and teaching 
dBASE II, we take pride in offering you our accumulated knowledge. In
terest adds up with new tips and techniques never before published! 

dBASE II User's Guide 
A�vanced dBASE II User's Guide 
Report Writing in dBASE II 
101 Questions in dBASE II 

$ SOFTWARE 

$29. 00 
$29. 00 
$11.95 

Soon 

As an authorized dealer of every product we sell, you are assured of ex
pert technical support, knowledgeable salespeople and fast, dependable 
service with a smile! 

dBASE II with free dBASE II User's Guide $439 
WordStar $269 
1-2-3 with free 123 Trans $399 
(Available at SoftwareBanc Seminars) 

Take stock in SoftwareBanc! Call or write for the free catalogs which include 
our complete product line, seminar curriculum and unique services. 

At SoftwareBanc, a wise investor is our best customer. 

To order, call (800) 451-2502 or (617) 641-1241 in Mass. Hours are 9 a.m. - 8 p.m. EST 
Monday - Friday and 9 a. m. - 5 p.m. EST on Saturday. 

Payment may be made by: MCNISA, MO, check or COD. Terms available to qualified customers. MA 
residents add 5% sales tax. Add $5 for S&H. Prices subject to change without notice. Dealer Inquiries 
Invited. Ask about our Discount Savings Plan. 

dBASE 11 is a registered trademark of Ashton· Tate 
1·2-3 is a registered trademark of Lotus Development Corp. 
WordStar is a registered trademark of MicroPro 
UNIX is a registered trademark of Bell Laboratories 

Circle 327 on inquiry card. 

(800) 451-2502 
(617) 641-1241 inMA 



Listing 1 contimted: 

] L I ST7600,7999 INPUT S I MULATION DATA 

7600 HOME : P R I NT 
76 1 0  P R INT I N PUT " W h a t  i s  AVERAGE A r r i v a l  I n t e rva l ?  " ; A I  

7620 P R I NT INPUT " W h a t  i s  AVERAGE S e rv i c e T i me? " ; S I  

7630 P R I N T  INPUT "How m a n y  S e rv i c e  S t a t i on s  a re u s e d ?  " ; S % 

7640 P R I N T  P R I NT " I s  t h e r e  a wa i t i ng Q u e u e  a t  S t a rt " ; : INPUT A$ 

7650 I F  A$ "N" THEN P R INT : GOTO 7680 

7660 I F  A$ < > " Y "  THEN P R I N T  C H R $  ( 7 ) : P R I NT " P l e a s e  a n s w e r  ' Y '  or ' N '  " ; : INPUT A$ : GOTO 7650 

7670 P R INT : INPUT " H ow many a r e  w a i t i n g? " ; QL% : QL = QL% : QM% = QL% : P R I N T  

7680 P R I NT " A r e  a n y  S e rv i c e S t a t i on s  i n  U s e  " ; : INPUT A$ 

7690 IF A$ "N" T H E N  7900 
7700 I F  A$ < > "Y" THEN P R I N T  C H R $  ( 7 ) : P R I N T  " P l e a s e  an s w e r  ' Y '  or ' N '  " ; : I NPUT A$ : GOTO 7690 

771 0 I F  S% 1 THEN A$ ( 1 ) = " Y " :  GOTO 7900 
7720 P R I NT P R I N T  " S e r v i ce S t a t i on li In U s e  ( Y / N ) " :  P R INT 

7730 FOR X 1 TO S% 
7740 PRINT " " ; X ; : I NPUT " " ; A $ ( X )  
7750 NEXT 
7900 P R I NT P R I NT INPUT " S i z e o f  S i mu l a t i on Samp l e :  " ; C %  

J L I ST8000, 8799 CALCULATE F I R S T  A R R IVAL AND D EPARTURE ( S )  T IM E S  

8000 H O M E  : P R INT P R I NT : PRINT : PRINT : P R I NT TAB ( 1 5 ) "PLEASE WA I T "  
80 1 0  P R I N T  : P R I N T  TAB ( 1 0 ) "  " ; : F L A S H  P R INT " S I MULA T I ON RUNN ING" 
8020 NORMAL 
8090 I F P < 3 T H EN R =  RND ( 1 ) : F  - LOG C 1 - R ) : GOT0 8 1 30 
8 1 00 R = RND C 1 l : X  = 0 
81 1 0  I F  R > F A C X , 1 ) T H E N  X =  X +  1 :  GOTO 81 1 0  
81 20 F = F A ( X - 1 , 2 )  + ( R - F A ( X - 1 , 1 ) )  * ( F A C X , 2 ) - F A ( X - 1 , 2 ) )  I ( F A ( X , 1 l - F A ( X - 1 , 1 ) )  
8 1 30 TA = F * A I  
81 5� FOR Z = 1 TO S% 
81 60 . IF  A$ ( Z )  = " Y "  THEN S % ( Z )  = 1 
81 70 I F  S % ( Z )  = 0 THEN T D ( Z )  S% * 1 00 * A I :  GOTO 8300 
8 1 80 I F  P = 4 T H EN 8240 
81 90 IF P = 5 T H E N  8240 
8200 R = RND ( 1 ) : F  LOG ( 1  - R ) : GOTO 8270 
8240 R = RND ( 1 ) : X  = 0 
8250 I F . R > F S C X , 1 )  THEN X X +  1 :  GOTO 8250 
8260 F = F S C X - 1 , 2 )  + C R - F S C X - 1 , 1 ) )  * ( F S ( X , 2 )  - F S ( X - 1 , 2 ) )  I ( F S C X , 1 )  - F S C X - 1 , 1 ) )  
8270 T D ( Z )  = F * S I  
8300 N E X T  
8 5 0 0  G O T O  2000 

J L I S T8800, E R R O R S  I N  DATA STAT EMENTS 

8800 HOME : P R I NT : P R I NT : 
881 0 FOR X 1 TO 3 :  P R I N T  C H R $  ( 7 ) : N E X T  
8 8 2 0  P R I N T  " PLEASE C O R R E C T  THE DATA STATEMENTS" 
8830 P R I NT P R I NT : PRINT : PRINT " NON-PO I S SON D I S T R IBUTIONS" 
8840 PRINT P R I NT " SHOULD BE IN DATA STATEMENTS" 
8850 P R I NT P R I NT " STA R T I NG AT L I N E  9000" 
8860 P R I N T  L I S T  9000, 
8870 END 

Text continued from page 160: 

9000DATAO, . 25, .1, . 25, .35, .5, .65, 1 .5, 
0 9, 1 .75, 1, 1 .75 
9010DATAO, .75, 1, 1 .25 

assigns a distribution according to 
curve 3 to arrival intervals but dis
tributes service times according to 
curve 2. Make sure that the defined 
distribution averages a value of 1. 

Some Sample Problems 
Parts a through f of figure 4 show 

examples of printed output from sim-
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ulations done by the program. Notice 
that all input data is repeated on the 
printed report. Parts e and f of the 
figure show simulations using non
Poisson distributions. This is noted at 
the bottom of the report; and the 
coordinates for the specified distribu
tion curve(s) are shown. Part c of the 
figure shows a simulation of three 
parallel service stations. Notice that 
station 1 has been used most often.  
This is  because of the way the pro
gram chooses open stations. The 

average utilization factor of 91.6 per
cent for all three stations is close to 
the theoretical, overall utilization fac
tor of 90.9 percent. 

The results of the simulation are 
summarized in table 4 and compared 
with the theoretical values (where 
this is possible), which can be calcu
lated using the formulas listed in 
table 1. Notice that even with 5000 
simulations there is up to ·20 percent 
difference between the analytical and 
the simulated results. This does not 



Variable 

A 

AI 

A$ 

A$(Z) 

C% 

CO% 

C1% 

C2% 

CS%(Z) . 

D$ 

F 

FA(a,2) 

FS(b,2) 

1$ 

N 

p 
00 

01 

02 

OA 

QL 

QL% 

OM% 

QT 
R 

s 
S% 

S%(Z) 

S$(Z) 

ST(Z) 

Sl 

T 
TA 

TD(Z) 

TS(Z) 

US(Z) 

X 

z 

Description 

Time advance 

Mean arrival i nterval 

Answer to yes/no question 

Station status at start 

Sample size 

Number of arrivals with no wait time 

Total number of arrivals 

Total number of departures 

Number of departures from Station Z 

Date of report 

Simulation factor, a function of random 

Probability distribution for arrival intervals 

Probability distribution for service intervals 

Project identification 

Switch for next event (0 � arrival; 1 � departure) 

Switch for type of probability distributions 

Percent of arrivals with no wait time 

Average wait time, all arrivals 

Average wait time, arrivals entering queue 

Average length of queue 

Length of queue at start 

Length of queue 

Maximum length of queue 

Cumulative queue time (i .e. , SUM OL% • T) 

Random number � R N D(1) 

Station number with earliest departure 

N umber of service stations 

Station status; 0 � open, 1 � used 

Station status 

Total time Station Z has been in use 

M ean service time, all stations 

Time, cumulative from start 

Time for next arrival 

Time for departure from Station Z 

Average service time at Station Z 

Percent of util ization of Station Z 

General counter 

Counter for stations 

Table 2 :  Queue simulation variables. 

indicate any flaw in the program but 
merely illustrates the possible dif
ferences between a finite and an in
finite population. 

A comparison of lines 1, 2, and 3 
in table 4 shows that multiple service 
channels with identical total capaci
ty provide slightly improved service 
as more channels are used. A com
parison of lines 1 and 4 shows the 
dramatic reduction in queue length 
and waiting time when a second ser-
Text continued on page 174 

Arrival I nterval 
Poisson 

Poisson 

Non-Poisson 

Non-Poisson 

Non-Poisson 

Table 3: P values. 

Input 

yes 

yes 

yes 

- yes 

yes 

yes 

yes 

yes 

Service Interval 
Poisson 

Non-Poisson 

Poisson 

Same non-Poisson 
function as in Arrival 
I nterval column 

Different non-Poisson 
function than in  Arrival 
I nterval column 

Printer 

yes 

yes 

yes 

yes 

yes 

yes 

yes 

yes 

yes 

yes 

yes 

yes 

yes 

yes 

yes 

yes 

yes 

yes 

yes 

yes 

yes 

Output 
Screer 

yes 

yes 

yes 

yes 

yes 

yes 

yes 

yes 

yes 

yes 

yes 

yes 

yes 

yes 

yes 

yes 

yes 

yes 

Value of P 
1 

2 

3 

4 

5 
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18 D D B D D 

CAT-1600 
DMA Disk I nterface 
SMD Disk I nterface 
V4 " or V2 " Tape Backup 
5'14' or 8" Floppy Disk Drives 
5MB-474MB Hard Disk Drives 
7/1 0/20 Slot Back Plane 
20 or 30A Power Supply 
Desk Top or Rack Mount Encl. 

SOFTWARE OPTIONS 

0 68KFORTH' Systems Language 

0 CP/M-68K20/S with C, 68K-BASIC1, 
68KFORTH1, FORTRAN n, Z80 
Emulator, Whitesmiths' C, PASCAL 0 IDRIS3 0/S with C, PASCAL, 
FORTRAN n, 68K-BASIC1, CIS 
COBOL •,  I NFORMIXs Relational 
DBMS 
UNIX& SYS V 0/S with C, PASCAL, 
FORTRAN n, BASIC, RM COBOL7, 
ADA', INFORMIX5 Relational DBMS 
VED 68K Screen Editor 
Motorola's MACSBUG and FFP 
Package 

iTrademark 'ERG, 'Digital Research, 

:WhHesmiths, 'Micro Focus, 5RDS, 

Inc., 'Bell Labs, 'Ryan McFarland, 

'U.S. DoD 

30 D ay Delivery - OEM D iscounts 

since 1 974 

Empirical Research Group, Inc. 
P.O. Box 1 1 76 
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Figure 4: Simulation results with (4a) one seroice station, (4b) two seroice stations, (4c) three 
seroice stations, (4d) doubled seroice capacity, (4e) seroice time has probability function from 
curoe 2 of figure 2, and (4f) both seroice and arrival times have probability functions from 
curoe 2 of figure 2. 

�� 1 ( O N E )  QUEUE  SERVED  B Y  1 PARALL EL SERV I C E  STAT I ON S  
AVERAGE ARRI VAL I NT ERVAL WAS S P EC I F I ED AS 1 1  T I M E  U N I T S  
AVERAGE SERV I CE T I ME WAS S P EC I F I ED AS 1 0  T I M E  U N I TS 
QUEUE  L ENGTH AT START O F  S I MULAT I ON WAS 8 

(4b) 

STATUS OF SERV I C E  STAT I ON S  AT START WAS : 

STAT ION  STATUS 

1 USED  

SAMPLE  S I Z E  IS  5000  D E PARTURES  

T I ME  ELAPSED  FOR S I MULAT I ON IS  55470  T I M E  U N I TS 

STATUS OF SERV I C E  STAT I ON S  AT END I S :  

STAT I ON NUMBER O F  UT I L I ZAT I ON AV ERAGE T I M E  STATUS 
D E PARTURES % P ER S ERV I C E  

1 5000 9 1 . 98 

QUEUE  CONTENT 
CURRENT MAX I MUM AV ERAGE 

36 46 1 0 . 81 
AVERAGE WA I T  T I ME 

ALL ENTR I ES 
1 1 9 . 2 5 

1 0 . 2  

ENTR I ES 
TOTAL Z E ROS 

5027 370 
ZERO 

% 
7 . 36 

AVERAGE  WAI T  T I M E  
U N I TS ENTER I NG Q U E U E  

1 28 . 73 

OPEN  

1 ( ON E )  QUEUE  SERVED B Y  2 PARALLEL  S ERV I C E  STAT I ON S  
AVERAGE ARRI VAL I NTERVAL WAS S P EC I F I ED AS 1 1  T I M E  U N I TS 
AVERAGE SERV I C E  T I ME  WAS S P EC I F I ED AS 20 T I M E  U N I T S  
QUEUE  L ENGTH A T  START O F  S I MULAT I O N  W A S  8 
STATUS OF SERV I C E  STAT I ON S  AT START WAS : 

STAT I ON 

1 
2 

STATUS 

USED  
USED 

SAMPLE S I Z E  IS  5000 D E PARTURES  

TIME  ELAPSED FOR  S I MU LAT I ON IS  5 5025  T IM E  U N I TS 

STATUS OF S E RV I CE STAT I ON S  AT END I S :  

STAT I ON NUMBER O F  UT I L I ZAT I ON AVERAGE  T I M E  STATUS 
DE PARTURES % P E R  S ER V I C E  

1 
2 

2 5 3 1  
2469 

92 . 05 
88 . 9 3 

QUEUE CONTENT 
CURRENT MAX I MUM AV ERAGE 

2 38 7 . 1 2 
AVERAGE WAIT T I ME 

ALL ENTR I ES 
78 . 42 

20 . 01 
1 9 . 82 

ENTR I ES Z ERO 
TOTAL Z E ROS % 

4993 7 1 8  1 4 . 38 
AV ERAGE W A I T  T I ME 

U N I TS ENTER I NG Q U E U E  
9 1 . 59 

O P E N  
U S E D  



H� 1 ( ON E )  Q U E U E  SERVED  B Y  3 PARALL EL S E RV I C E  STAT I ON S  
AVERAGE ARRI VAL I NT ERVAL WAS S P EC I F I ED AS 1 1  T I ME U N I TS 
AVERAGE SERV I C E  T I ME WAS S P EC I F I ED AS 30 T I ME U N I TS 
QUEUE  L ENGTH AT START O F  S I MULAT I ON WAS 0 
STATUS  O F  S ER V I C E  S TAT I ON S  AT START WAS : 

STAT I ON 

1 
2 
3 

STATUS 

U S E D  
U S E D  
O P E N  

SAMPL E S I Z E  I S  5000  D E PARTUR E S  

T I M E  ELAPSED F O R  S I MULAT I O N  I S  55615  T I M E  UN I TS 

STATUS  O F  S ERV I C E  STAT I ON S  AT END I S :  

STAT I ON NUMBER  O F  U T I L I ZAT I ON AVERAG E T I ME STATUS 
D E PARTURES % PER SERV I C E  

1 
2 
3 

1 709  
1 646 
1 645 

9 3 . 9  
9 1 . 7 1 
89 . 1 1 

QUEUE  CONTENT 
CURRENT MAX I MUM AVERAGE 

0 3 3  6 . 06 
AVE RAGE W A I T  T I ME 

ALL E NTR I ES 
67 . 47 

30 . 56 
30 . 99 
30 . 1 3 

ENTR I ES 
TOTAL Z EROS 

4998 774  
ZERO 

% 
1 5 . 49 

AVERAGE WA I T  T I ME 
U N I TS ENTER I N G  QUEUE  

79 . 83 

OPEN  
OPEN  
OPEN  

Hd) 1 ( O N E )  QUEUE  SERVED  B Y  2 PARALL E L  SERV I C E  STAT I ON S  
AVERAGE ARR I VAL I NT ERVAL W A S  S P EC I F I ED AS 1 1  T I ME U N I TS 
AVERAGE S ERV I C E  T I M E  WAS S P EC I F I ED AS 1 0  T I M E  U N I TS 
QUEUE  L ENGTH AT START O F  S I MULAT I ON WAS 0 
STATUS O F  S ER V I CE STAT I ON S  AT S TART WAS : 

STAT I ON 

1 
2 

STATUS 

U S E D  
O P E N  

SAMPLE  S I ZE I S  5000  D E PARTURES  

T I ME  ELAPSED FOR S I MULAT I ON IS  55796  T I ME U N I TS 

STATUS OF S ERV I C E  S TAT I O N S  AT END I S :  

STAT I ON NUMBER O F  UT I L I ZAT I O N  AVERAGE T I ME STATUS 
D E PARTURES  % PER  SERV I C E  

1 
2 

2 9 7 3  
2 0 2 7  

54 . 6  
36 . 27 

Q U E U E  CONTENT 
CURRENT MAX I MUM AVERAGE  

0 9 . 24 
AVERAGE WA I T  T I M E  

ALL ENTR I ES 
2 . 7 2 

1 0 . 2 5 
9 . 98 

ENTR I ES ZERO 
TOTAL Z EROS % 

5000 3556  7 1 . 1 2 
AV ERAGE WA I T  T I ME 

U N I TS ENTER I NG QUEUE  
9 . 42 

USED  
OPEN  

Circle 5 7  o n  inquiry card. 
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Circle 377 on inquiry card. 

Less 
for Your 
Money 
I f  you do word processing on 
your personal compu ter, you 
probably know that there are 
many programs for sale to help 
you with your spelling. But the 
biggest spelling error you'l l ever 
make is paying too much for your 
spelling correction software. The 
Random House ProofReader 
gives you less for your money -
less trouble, that is, and fewer 
spelling errors. The Random 
House ProofReader is based on 
the world famous Random House 
Dictionary. It contains up to 
80,000 words , depending on 
your disk capacity. You can add 
new words with the touch of a 
key. It shows you the error and 
the sentence it's in. It instantly 
suggests corrections. It even re
checks your corrections. And it 
costs half as much as other 
programs with far less power. The 
Random House ProofReader is 
compatible with all CP/M 2.2®, 
MS-DOS® and IBM Personal 
Compu ter® systems. 

For orders or i n formation, see your 
local dealer or call 505-281 -3371 .  
Master card a n d  VISA accep ted. O r  write 
Random House Proo fReader, Box 339· B, 
Tijeras, NM 87059. Please enclose $50 
and specify your computer model ,  
d i s k  size and memory. 
Random House and the House design are registered 
uademarks o f  Random House, Inc. CP/M is a regis
tered trademark o f  Digital Research, Inc. IBM and IBM 
Personal Computer are registered trademarks of 
International Business Machines, Inc. MS-DOS is a 
registered trademark of Microsoft, Inc. 
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(4e) 1 ( ON E )  QUEUE  SERVED  B Y  1 PARALL E L  S E R V I C E  S TAT I ON S  
AVERAGE ARRI VAL I NTERVAL WAS S P EC I F I ED AS 1 1  T I ME U N I TS 
AVERAGE S ERV I C E T I M E  WAS S P EC I F I ED AS 1 0  T I ME U N I TS 
QUEUE  L ENGTH AT START O F  S I MULAT I ON WAS 5 
STATUS OF S E RV I C E  STAT I ON S  AT START WAS : 

STAT ION  

1 
STATUS 

USED 

SAMPLE  S I ZE IS  5000 D EPARTURES 

T I ME ELAPSED FOR S I MULAT I ON IS 55556 T I ME U N I TS 

STATUS OF S ERV I C E STAT I ON S  AT END I S :  

STAT I ON NUMBER O F  UT I L I ZAT I ON AVERAGE T I M E  STATUS  
D EPARTURES % P E R  S ERV I CE 

1 5000 89 . 66 
QUEUE CONTENT 

CURRENT MAX I MUM AV ERAGE 
1 24  3 . 1 1 

AVERAGE WA I T  T I ME 
ALL ENTR I ES 

34 . 59 
NOTE : 

9 . 9 6 
ENT R I ES 

TOTAL Z EROS 
4995 533 

Z E RO 
% 

1 0 . 6 7 
AV ERAGE W A I T  T I ME 

U N I T S  ENTER I NG Q U E U E  
38 . 72 

S ERV I C E T I M E  HAD PROBAB I L I T Y  D I ST R I BUTI ON : 

0 . 7 5 1 1 . 2 5 

OPEN  

(4f) 1 ( O N E )  QUEUE  SERVED B Y  1 PARALLEL  SERV I C E  STAT I ON S  
AVERAGE ARRI VAL I NT ERVAL W A S  S P EC I F I ED AS 1 1  T I M E  U N I TS 
AVERAGE S ERV I C E  T I M E  WAS S P EC I F I ED AS 1 0  T I ME U N I TS 
QUEUE L ENGTH AT START O F  S I MULAT I ON WAS 0 
STATUS OF SERV I C E  STAT I ON S  AT START WAS : 

STAT ION  

1 
STATUS 

OPEN  

SAMPLE  S I ZE I S  5000 D E PARTURES 

T I ME  ELAPSED FOR S I MULAT I ON I S  5 5 1 0 9  T I ME U N I TS 

STATUS OF SERV I C E  STAT I ON S  AT END I S :  

STAT ION  NUMBER OF UT I L I ZAT I ON AVERAGE T I M E  STATUS 
DEPARTURES % PER  S ERV I C E  

1 5000 90 . 64 

QUEUE CONTENT 
CURRENT MAX I MUM AVERAGE 
. 1 2 . 1 2 

AVERAGE WA I T  T I M E  
ALL ENTR I ES 

1 .  34 

NOT E :  

9 . 99 

ENTR I ES 
TOTAL Z E ROS 

5001 2496 
ZERO 

% 
49 . 9 1 

AVERAGE WA I T  T I M E  
U N I TS ENTER I NG Q U E U E  

2 . 67 

OPEN  

ARR I VAL AND  SERV I C E  HAD  I DE NT I CAL NON-POI SSON D I STR I B UT I ON :  

0 . 7 5 1 1 . 2 5 



It's perfect because you can 
change it. 

Which is one thing you can't 

accounts payable and receiv
able, payroll, inventory control 
and order entry. 

Language so you can modify 
the program to take into account 
your needs. 

do with canned account-r-------------------, 
ing programs. Instead, Canned Accounting vs. The Sensible Solution 
You're stuck doing The Typical Sensible 

Accounting Solution 
bookkeeping their way. · Package Management 

W 11 th th l t Can the program be changed e , ra er an e 
to suit special needs? No 

your accounting soft- Can you use your business's 

b · existing forms? ware run your usmess, 
Is source code included 

we suggest you run our in the program's price? 

No 

No 

Yes 

Yes 

Yes 

You can change it 
to use your business 
forms and checks. Work 
in your company's com
mission rates. Add 
space for your product 
codes. Or do just about 
anything else your way. 

business accounting Can you easily transfer your data 
when you buy a new computer? No 

software: Sensible Solu-
tion Management. 

Straight out of the box, it's 
ready to get down to business 
with single-entry general ledger, 

But instead of locking you 
in to our way of accounting, we 
also supply you with source 
code and The Sensible Solution 

Yes So if you've got 
accounting software 

you can't change, change to the 
Sensible Solution. 

And kick the canned 
forever. 

The Sensible SolutiorrM 
The Sensible Solution Programming Language for most single and multi-user operating systems is $695 (single-user) or $995 (multi-user) with 
Accounting Modules at $250 each. For more information, write or call: O'Hanlon Computer Systems, 1 1058 Main Street, Bellevue, WA 98004. 

Phone (206) 454-2261. Telex 152974. Dealer and distributor inquiries welcome. 
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Text continued from page 169: 

Percent of Average Average 
Number of Mean Interval Util ization Queue Length Waiting Time 

Stations Arrival Service Analytical Simulated Analytical Simulated Analytical Simulated 
1 1 1  1 0  90.9 92.0 9 . 1  1 0.8 1 00.0 1 1 9 .3 

2 1 1  20 90.9 90.5 8 .7  7 . 1  95.2  78.4 

3 1 1  30 90.9 91 .6 8.3 6. 1 9 1 .6  67.5 

2 1 1  1 0  45.5 47.2 .24 .24 2 .6 2.7 

1 1 1  1 01 90.9 89.7 n .a. 3. 1 n.a . 34.6 

1 1 1 2 1 02 90.9 90.6 n.a. . 1 2  n.a. 1 .3 

Table 4: Analytical and simulated solutions of queuing problems. The superscript 1 indicates that the service interval had linear prob-
ability distribution. The superscript 2 indicates that both the arrival and the service interval had linear probability distribution. 

vice line is opened. (I hope the man
ager of my local supermarket reads 
this.) 

The significance of the probability 
distribution is clearly demonstrated 
by comparing lines 1, 5, and 6. The 
average waiting time is reduced by 60 
percent or more when the service in
terval follows a narrow, linear distri
bution rather than the Poisson distri
bution, and waiting is all but elimin
ated when both arrival and service 
intervals fall in a narrow range. This 
shows that good scheduling reduces 
wasteful waiting time without having 
to change the service . capacity. 

Conclusion 
The program I have presented can

not compete with the very powerful, 
special-purpose simulation lan
guages that are commercially avail
able. But it does give you the ability 
to analyze queuing situations with 
your own probability distributions. 
My program only simulates single
phase service. But with the program's 

modular structure, you should be 
able to expand it to include other 
queuing models. A second Depar
ture module with a second Seize 
module can be added for simulation 
of multiphased service. Or a switch 
can be inserted in the Arrival module 
to activate an additional service sta
tion whenever the queue length ex
ceeds a specified value. 

Other possible variations include 
putting a limitation on the queue 
length (limited parking space, for ex
ample) and counting the number of 
customers lost because they leave 
without joining the queue. You could 
use this information to justify more 
parking space. In short, the program 
is flexible; you should be able to 
adapt it to many queuing situa
tions. • 
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Now there's a real-time video 
image acquisition and d isplay module 
that plugs directly into the IBM PC 
and PC-XT 

It's called the PCVISION'" Frame 
Grabber. From Imaging Technology 
-the leading OEM supplier of low 
cost, board level image processors. 

The PCVISION Frame Grabber 
converts a standard analog video 
signal (RS-170) from a camera to digi
tal data at 30 frames per second, and 
stores the resulting 6-bit pixel data in a 
512 x 512 frame memory. 

It allows your I BM PC or PC-XT 
to access stored images for process-

ing or manipulation, and features up 
to 64 gray scales per pixel, ful l color 
support, low cost, easy installation 
and high rel iabil ity. 

The PCVISION Frame Grabber 
turns your I BM PC into a low cost, multi
featured image processing system for 
teleconferencing, robotic vision, 
factory inspection, medical imag
ing, microscopy, X-ray analysis and 
many other applications in business, 
industry, medicine and research . 

The PCVISION Frame Grabber 
comes complete with demonstration 
software, cables and full document
ation for fast, easy installation 

PC--,..-� - - TM 
... · - -- - - - - -- . � · - ........ - - _ . ..... . .... - ...._.. _ _  - ·  .... 

., . . . . . � · � 
w _ ...,_ .........,. - .. 

and integration . 
All for just $2995 (camera and 

display monitor not included). 
To find out how the PCVISION 

Frame Grabber can provide your IBM 
PC with the high performance, multi
featured image processing capabil ities 
of systems costing much more, call our 
Sales Department at (61 7) 938-8444. 
Or write to the address below. 

IMAGING 
Imaging Technology Incorporated 

600 West Cummings Park, Woburn, MA 01801 
Telex: 948263 

Circle 183 on inquiry card. 

THE IBM PC PLUG-COMPATIBLE BOARD 
THAT TURNS YOUR PC INTO A REAL-TIME IMAGE 

R RIGHT BEFORE YOUR EYES. 



Visual 
introduces / ��� 
the Commuter:'· /;; /- � 

It can take your (;t 
business places �� 
it's never been before. 
Heavyweight power, memory, and true IBM® PC compatibility in a portable 16 pound computer. 
The portable computer can be a very powerfu l business al ly. 

But l i ke any good business partner, the right one can be very hard to find .  Some portables are 
powerfu l .  Some are I BM compatible. Some are affordable. And some are actua l ly  portable. 

However, there's never been one portable com puter that cou ld gracefu l ly combine al l  of 
· the above. U nti l now. 

Put the power of a desk-top computer in your hands. 
Introducing Comm uter;· the powerfu l portable computer. When you carry it, you're carrying 
a l l  the capacity, capabi l ities, and features of a desk-top computer. Yet you 're carrying only 
16 pounds. 

Commuter comes with a 1 6-bit 8088 processor. 1 28K of memory, expandable 
to 5 1 2 K .  S ingle or dual floppy d i sk drives, each with 360K bytes of storage. A large 
80 column by 1 6 1 ine optiona l  flat panel d isplay, designed to be easi ly removed when 
Comm uter is  used with an external mon itor. A fu l l  83 key keyboard with an IBM 
PC layout, includ ing numeric pad and ten fu nction keys. And IBM compatible 
color graphics and monochrome support. 
176 BYTE March 1984 



Visual Computer I ncorporated 

Whi le Commuter is powerfu l enough to stand a lone, it can rea l ly grow on you .  · · Because Com muter a l so features bui lt- in  ports for add i ng pr inters, hard d isk, 
comm u n ications, external mon itors, and your televis ion set. Even a bu i lt- i n  port for 

'Sfi�:JN--1 adding the IBM expansion chassis. . 
� .... ;::";'Ho� �� IBM® PC compatible. And downright sociable. 

��l->il:�:--- Many portable com puters today cal l themselves I BM com pati b le .  But  before you �����rJ� buy one, ask i f  it can run IBM PC software. Bus iness programs l i ke Lotus®1 -2-3;M Vis iCa l c 'M or 
WordP ius-PCM Excit ing games l i ke F l ight S imulator.'M Or educational games from Sp in naker.'M 

You'd be su rprised at the answers. But not with Comm uter. I n  fact, th ink of it as an  I BM PC to go. 
The I BM PC styled keyboard is  on ly the start. Comm uter comes bund led with the MS-DOS 'M operating 

system and GW Basic .'M And at 5 1!4'', Commuter's double-sided double-dens ity d iskettes are d i rectly 
transferable to and from the I BM PC . So you can take advantage of the hundreds of business accounting, word 

processing, financ ia l  p lann ing  and other software packages avai lable for the IBM PC . Without having to mod ify a th ing. 

At $1,995 and 16 pounds, it's never been easier to pick 
up a portable computer. 
At 1 5"x1 8"x3 W' with bu i l t- i n  handle a nd carry ing case, the Comm uter 
can go anywhere a briefcase can .  It fits eas i ly  under an a i rplane seat. 
Because it weighs j ust 1 6  pou nds (about ha l f  the weight of other portables 
in its c lass), Comm uter is  very easy to handle .  And its $ 1 995 price can 
save your business a sma l l  fortu ne even before you pick it up.  THE PllRJRBlE IDf11PUTER 

For more information on Com muter, the portable computer, ca l l  
us today at 1 -800-847-8252 ( in  Massach usetts, ca l l l -800-462-5554 ) ,  
or write Visual  Com puter I ncorporated, 1 35 Maple St. , Marl boro, 
MA 01 752 .  Or vis it you r  local Comm uter dealer and weigh the 
differences for yourself. But h urry. At on ly  1 6  pounds and $1 995, 
Commuters are defin itely go ing to be picked u p  fast. 

Commuter. It can take your business 
places it'S never been • Circle 372 on inquiry card. 

VisuaiCompuler Incorporated is a wholly owned subsidiary of Visual Technology Incorporated. COMMUTER is a trademark of 
Visual Computer Incorporated. IBM is  a registered lrademark of International Business Machines Corp. lotus and 1-2-3 are trade
ma ries of lotus Development Corp. VisiCalc is a trademark of VisiCorp. WordPius-PC is a trademark of Professional  Software Inc. 
Spinnaker is a trademark of Spinnaker Software Corp.MS-005. GW Basic and F l ight Simulator are trademarks of Microsoft Corp. 



VisiCalc; Lotus™ 1-2-3™ and Multiplan® users 
endorse Dow Jones Spreadsheet Link� . .  

"The analysis I do with 
Spreadsheet Link 
would be impossible 
any other way. 

I track more than 200 
securities . This soft
ware really gives me a 
handle on my invest
ments. I can download 
stock quotes and funda
mental information 
from Dow Jones 
News/Retrieval® 
directly into my spread
sheets, and analyze it 
using my own formulas.'' 

Ronald Eldredge 
Lockhart Financial Services 

"The speed of collect
ing and entering 
data is invaluable. 

Spreadsheet Link does 
exactly what I want it to 
do. It's a tremendous 
help in manipulating 
data. I think anyone 
who does spreadsheet 
analysis will find this 
an important addition 
to their software library." 

Anne Freilich 
Wensley Management 

Corporation 

"The comprehensive 
information I get 
from Dow Jones 
News/Retrieval 
is a real plus. 

Without Spreadsheet 
Link, I'd have to enter 
data keystroke by key
stroke into my tern
plates. This software 
makes spreadsheet 
analysis much easier 
and more useful to me. 
I'm getting very satis
factory results, and I'm 
still exploring the 
possibilities." 

Douglas Gill 
Grayson Gill, Inc. 

Dow JoNES SoFTWARETM 
Compatible with Apple II and IBM personal computers. 

For a free brochure, call 
1-800-345-8500 ext. 165 
(Alaska, Hawaii and foreign call 1-215-789-7008 ext. 165) 

Copyright © Dow Jones & Co., Inc., 1983. All rights reserved. 
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A Risky Business An 
Introduction to Monte Carlo 

Venture Analysis 
A simple method for analyzing business risks 

A business enterprise is aptly 
named a venture. It is a ship 
launched on a sea of uncertainty. The 
business of business is the taking of 
intelligent risks. Precious resources 
are committed to what can only be a 
hope of future gain. To reduce the 
risk, it would be helpful and profit
able to have some insight as to pos
sible future events. 

It turns out that future prospects, 
elusive as they are, can be estimated 
in a way that is surprisingly useful for 
business purposes. The method in
volves four steps :  (1) formulate a 
model of the venture; (2) distribute 
appropriate data in the model; (3) 
sample from the model data; (4) 
analyze the sample. 

The Monte Carlo Method 
Aside from an investor's knowl

edge of a proposed venture, the 
Monte Carlo method requires 
nothing more than a personal com
puter and a program that is al�ost 
trivial in its simplicity. I'll use an ex
ample to illustrate how it works. We 
take at random a possible selling 
price, a possible sales volume, and so 
on. The selections are made from a 
range of possible values in each case 

by Pat Macaluso 

according to the estimated prob
ability of their occurrence. From this 
sample data, a corresponding out
come is calculated. This process is 
repeated for the entire range of pos
sibilities. The resulting collection of 
outcomes is then arranged in sorted 
order. Examination of this distributed 
result yields information on the range 
of future outcomes and the relative 
chance of their occurrence. We'll see 
how this is done in detail later on, but 
the analysis might run something like 
this: in this business venture there is 
a 10 percent chance you will lose your 
shirt; a 65 percent chance you will 
achieve a 15 percent return on invest
ment after taxes; a 5 percent chance 
you will really clean up, and so forth. 

Such a formulation, even if stated 
less colorfully or dressed up in 
graphs and tables, may sound 
strange or even unsettling. Wouldn't 
it be simpler and more understand
able to take the most likely selling 
price, sales volume, etc . ,  and come 
up with a most likely result? Unfor
tunately that is not the case. Such an 
approach tends to underestimate the 
risks. It also throws away most of the 
information we have that bears on 
future possibilities. 

In projecting sales figures for a 
product, sales managers can say that 
a realistic sales level will be 50,000 
units. They can also say that there's 
little chance of 80,000 and no chance 
of more than 90,000 units being sold. 
Further, they might add that it is very 
likely that at least 15,000 units and 
quite certain that 5000 units will be 
sold. The manager is expressing a 
wealth of hard information along 
with his uncertainty. He is weighing 
the size of the total market, the effect 
of competition, replacement rates, 
captive markets, limits on plant capa
city, and so on. In other words, esti
mates by an informed person, 
though couched in uncertainty, con
tain valuable information that bears 
on future outcomes. 

Faced with an investment decision, 
would you throw such information 
away, especially if it is easily ex
pressed in a form suited to quantita
tive analysis? The most likely value 
or single-point methods do just that. 
They are quite inferior to the Monte 
Carlo sampling approach that allows 
us to use the extra information. 

The most likely value method of 
risk analysis has tended to persist 
since calculations could be made by 
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hand and managers felt they under
stood the result. It certainly seemed 
more definite and less threatening 
than a distribution that told of pos
sible bad outcomes as well as the 
desired profitable ones. Times have 
changed. Many executives, aided by 
easier access to computers, have 
responded with increased sophisti
cation as the safety of investments 
has become harder to gauge. 

We can better understand the 
nature of the Monte Carlo method 
with the aid of a simple example. 
Suppose we wanted to determine the 
chance of getting "snake eyes;' or two 
ones, in the roll of dice. We can 
calculate this precisely from prob
ability theory as being one out of 36 
tosses on the average. But what if we 
had no theoretical solution, as is the 
case with business ventures? There is 
another way to estimate the chance 
of snake eyes. We can tally the result 
of thousands of rolls of the dice. Even 
better, we can simulate it on a com
puter. The result will, in general, not 
be exactly 1 in 36 but it will tend to 
approach it more and more closely as 
the size of the sample increases. We 
will have performed a random-sam
pling experiment. It is easy, it works, 
and it is more than adequate when 
applied to business situations. 

How Do I Get Started? 
We present here three useful items 

for anyone who wishes to explore 
this method of risk analysis : (1) a 
simple technique for building a 
model of the venture; (2) a way to 
construct a sample from a distribu
tion that is universal in its applica
tion; (3) a complete but elementary 
venture-analysis program to carry out 
the calculations. The program (see 
listing 1) can serve as a core upon 
which a more sophisticated or 
customized system can be built. More 
details are supplied in the author's 
book (see text box at the end of this 
article) but all the essentials are pro
vided in this article. 

A word of caution is in order. Com
pared to the sometimes mind-bog
gling complexity of actual business 
ventures, the model shown here will 
appear quite simplistic. Perhaps 
crude would be a better description. 
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Listing 1: Monte Carlo Venture Analysis program, written in Microsoft BASIC, can be modified 
for your own use by programming your own model equation and changing the numbers in 
the DAD\ statements accordingly. 

1 000 ' MCNTE CARLO VENTURE ANALYS I S  
1 005 ' 

1 0 1 0  CLEAR 
1 020 GOSUB 1 1 000 7 Spec i f y  r un s ,  samp l es ,  et c .  
1 030 

1 040 FOR L=1 TO NR ' Carry out NR runs ( 1 0 max . >  
1 045 PR I NT L 
1 050 FOR J = 1  TO NS ' of NS samp l es each ( 200 max . > 
1 060 
1 070 FOR K=1 
1 080 P=RND 

TO NV ' f or a model wi th NV var i ab l es 
' Gener ate a random probab i l i t y  

1 090 GOSUB 
1 1 00 GO SUB 

1 1 1 0 GOSUB 

2 1 000 

22000 
23000 

' Fi nd i t s posn . i n  a d i strbn . of val ues 
' Fi nd corresp g .  posn . of var i ab l e  val ue 

' Cal c a samp l e  v a l u e  V f or a var i ab l e  
1 1 20 NE XT K 
1 1 30

. 

1 1 40 GOSUB 3 1 000 ' Ca l c  a samp l e  outcome from the model 
1 1 50 NEXT J 

1 1 60 
1 1 70 GOSUB 

1 1 80 GOSUB 

4 1 000 

42000 
' Sort outcomes i h  ascen d i ng order 

' Ca l c  stat i st i c s  f or each run 
1 1 90 GO SUB 43000 ' Ca l c  1 1  cum d i strbn p o i n t s  for each run 
1 200 NEXT L 

1 2 1 0  
1 220 GO SUB 44000 ' Avg & std devn over a l l samp l es 
1 230 GOSUB 
1 240 GOSUB 

45000 
46000 

' Std devn of avg of NR run averages 
' Cum d i stn of outcomes over a l l samp l es 

1 250 
1 260 GO SUB 5 1 000 ' Di sp l ay stat i st i c s  for each run 

1 270 GOSUB 52000 ' Di sp l ay di stn of outcomes. over al l samp l es 
1 280 
1 290 END 

1 300 
1 1 000 I n i t i ate the s i mul at i on 

1 1 0 1 0  
1 1 020 NV=4 
1 1 030 D I M  OU < 200 l , CD < 1 0 , 1 0 l , ST < 1 0 , 2 > , FD < 1 0 l  
1 1 035 PR I NT " PAT I ENCE PLEASE . RUN NUMBER W I LL D I SPLAY WHI LE COMPUT I NG . " 
1 1 040 I NPUT " NUMBER OF RUNS " ; NR 

1 1 050 INPUT" SAMPLES PER RUN" ; NS 
1 1 060 I NPUT " ENTER RANDOM SEED < -32768 TO 32767 > " ; RS 

1 1 070 RANDOM I ZE RS 
1 1 080 IF NR<2 THEN NR=2 : I F  NR > 1 0  THEN NR= 1 0  

1 1 090 I F  NS< 1 0  THEN NS= 1 0 : I F  NS>200 THEN NS=200 
1 1 1 00 RETURN 

1 1 1 1 0 
1 2000 ' --- Sum of squared dev i at i ons 

1 2 0 1 0  

1 2020 SS#=O: FOR I = 1  T O  T 
1 2030 SS#=SS#+ ( 0U ( J l -AV > �2 : NEX T  ! : RETURN 
1 2040 

1 3000 ' --- Standard devi at i on 
1 30 1 0  
1 3020 SD= < SS# / ( T - 1 l l � . 5 : RETURN 

1 3030 
2 1 000 ' --- F i n d  the i nterval of P 

2 1 0.1 0  ' 

2 1 020 FOR 1 = 1  TO 5 : READ P2 
2 1 030 I F  P >P2 AND P< =P 1 THEN I I = I : PA=P 1 : PB=P2 

2 1 040 P 1 =P2: NEXT I : READ X $ : RETURN 

2 1 050 
22000 ' --- F i nd the correspon d i ng val ue i nterval 

220 1 0  
22020 . FOR 1 = 1  TO 5 : READ V2 

22030 IF 1 = 1 1 THEN VA=V 1 : VB=V2 
22040 V 1 =V2 : NEXT ! : READ X $ : RETURN 
22050 
23000 ' --- Cal c .  a samp l e  val ue V; assi gn to model var i ab l e  
230 1 0  

23020 V= < < PA-P> I < PA-PB > > * <VB-VA l +VA 

23030 IF K= l THEN SP=V 

23040 IF K=2 THEN UC=V 
23050 IF K=3 THEN SV=V 
23060 IF K=4 THEN FC=V 

23070 RETURN 
23080 
3 1 000 ' --- Cal c .  a samp l e  outcome and runn i ng sum f or model 
3 1 0 1 0  

3 1 020 SO= < < SP-UC > *SVl -FC 
3 1 030 OU < J > =SO : S#=S#+SO 
3 1 040 RESTORE : RETURN 

3 1 050 
4 1 000 
4 1 0 1 0  

Sort samp l e  outcomes i n  ascen d i ng order 

Listing 1 continued on page 181 



What good then is such an approach, 
aside from tutorial use? The answer 
may be somewhat surprising unless 
you are already well into this subject. 
Simple models work remarkably well 
to the extent that they embody the 
essentials of the enterprise they 
represent . There are advantages to 
stripping away nonessentials. At the 
very least, the act of analysis 
sharpens our understanding of the 
venture. It reveals what weaknesses 
may exist in the data, which factors 
are most critical, and so on. 

The outcome of a simulation is a 
way to integrate the complexity of 
distributed values in a model. It is a 
tool that helps the entrepreneur 
make the actual decision. That deci
sion will weigh factors that the model 
did not or could not include. The 
user must also decide exactly what 
the problem is and frame the model 
accordingly. For example, is a product 
to be made in new, expanded, or 
shared facilities? If the latter, how will 
the effect of displaced products and 
production turnaround be handled 
in the model? Is the venture analyzed 
on its own merits or in comparison 
with other projects? It is clear that the 
real work is done both before and 
after the simulation. The program is 
just a convenient calculation tool. 

Building a Model 
The example we will use here is an 

estimate of the gain (or loss) to be ex
pected in the production and sale of 
an item with a small-to-modest mar
ket. The model we will use is a 
simple one. Our purpose is to illus
trate the technique without getting 
lost in the details. This will make it 
easier to highlight the possible weak
nesses, as well as the strengths, of 
this approach. 

As a starter, we need a model in the 
form of an equation that represents 
the venture. How do we develop 
such an equation? We can start at the 
top by noting that our objective, ex
pected gain, can be taken as the dif
ference between total income and 
total expense before taxes. Thus: 
Gain = Income - Expense. We pro
ceed with our top-down design by 
detailing income as: Income = Sell
ing Price x Sales Volume, or SP*SV 

Listing 1 continued: 
4 1 020 D=NS 

4 1 030 iF D< = 1  THEN RETURN 
4 1 040 D= I NT ( D /2 l : R=NS-D : E X=O 
4 1 050 FOR I = 1  TO R : D I =D+I 

4 1 060 I F  OU < I > < =OU < D i l  THEN GOTO 4 1 080 
4 1 070 OT=OU < I l : OU < I l =OU < D I > : OU < D i l =OT : EX = 1  
4 1 080 NEXT I 
4 1 090 IF EX=O THEN GOTO 4 1 030 
4 1 1 00 EX=O: GOTO 4 1 050 
4 1 1 1 0 
42000 ' --- Avg , sum of sq devn s ,  std devn f or each run 

420 1 0  
42020 T=NS : AV=S#/ T : ST < L , O l =AV 
42030 GOSUB 1 2000 : ST < L , 1 l =SS# 
42040 GOSUB 1 3000 : ST < L , 2 l =SD 
42050 S#=O : RETURN 

42060 

43000 ' --- Ex tract and store cum. d i stn in steps of 1 0/. 

430 1 0  

43020 PF=INT <NS/ 1 0+ . 5 > 
43030 FOR 1 =0 TO 1 0 : CD < L , I l =OU < I •P F l  
43040 NE XT I : CD < L , O l =OU < 1 >  
43050 RETURN 
43060 
44000 ' --- Avg and std devn over · a l l samp l es and runs 
440 1 0  

44020 S#=O: SS#=O : FOR 1 = 1  T O  NR 
44030 S#=S#+ST < I , O l : SS#=SS#+ST < I , 1 l : NEX T  I 

44040 AV=S#/NR : AD= < SS# / ( NS•NR- 1 > > � . 5  
44050 RETURN 
44060 

45000 ' --- Std devn of avg outcomes for NR runs 

450 1 0  , 

45020 SS#=O : FOR I = 1  TO NR 

45030 SS#=SS#+ (ST < I , O l -AV l �2 : NE X T  I 

45040 SD= < SS# / ( NR-1 > > � . 5  
45050 RETURN 
45060 

46000 ' --- Fi nal d i st r i but i on i n  steps of 1 0/. 

460 1 0  

46020 FOR I =O T O  1 0 : 5#=0 

46030 FOR M=1 TO NR 

46040 S#=S#+CD < M , I l : NE X T  M 

46050 FD < I l =S# /NR : NEXT I 

46060 RETURN 
46070 

5 1 000 ' --- Di spl ay stat i st i cs f or NR runs 

5 1 0 1 0  
5 1 0 1 5  P R I NT CHR$ ( 26 l  

5 1 020 P R I N T " STAT I S T I CS 

5 1 030 �R I NT " "  
FOR " ; NR ; " RUNS OF " ; NS ; " SAI'IPLES EACH. SEED= " ; RS 

5 1 040 P R I N T " RUN AVG OUTCOME 
5 1 050 PR I NT " ---

5 1 060 PR I NT " " 

5 1 070 FOR I = 1  TO NR 
5 1 080 PRINT I , ST < I , Ol , ST < I , 2 l : NE X T  I 
5 1 090 PR I NT " "  
5 1 1 00 PR I NT " AVG= " ; AV , " STD DEVN= " ; SD 
5 1 1 1 0 PR I NT " "  

5 1 1 20 INPUT" PRESS RETURN T O  CONT I NUE " ; X $ 

5 1 1 30 RETURN 
5 1 1 40 ' 

STD DEVN" 

52000 ' --- Di sp l ay outcomes over al l samp l es and runs 

520 1 0  
520 1 5  PR I NT CHR$ ( 26 l  

52020 PR I NT " OUTCOMES FOR " ; NR*NS; " SAMPLES . SEED= " ; RS 

52030 P R I NT " "  
52040 PR I NT " %  CHANCE 
52050 PR INT " --------
52060 PR I NT " "  
52070 FOR I =O TO 1 0  

OUTCOME W I LL E XCEED" 

52080 PR I NT 1 00- I • 1 0 , FD < I l : NE X T  I 

52090 PRINT " "  

52 1 00 PR I NT " AVG= " ; AV , " STD DEVN= " ; AD 

52 1 1 0 P R I NT " "  
52 1 20 RETURN 

Data st atement s  i n  order as per subr . 23000 
5 2 1 30 
62000 
620 1 0  
62020 

One pai r (5 proby, 5 val ues) for each .adel �ar . 
Change NV i n  subr 1 1 000 i f  model i n  3 1 000 changes 

.62030 
62040 DATA 1 , . 90 ,  . 50 ,  . 1 0 , 0 , 

62050 DATA 3 . 00 , 3 . 40, 4 . 20 , 5 . 00 , 5 . 40 ,  
62060 
62070 DATA 1 , . 85 ,  . 50 ,  . 1 5 , 0  , 
62080 DATA 0 . 40, 0 . 45 , 0 . 50 , 0 . 70 , 0 . 90 ,  

62090 

' SP  proby ; d i scount
' ed sel l i ng pr i c e  

• uc  proby . 
' Un i t  d i strn cost 

62 1 00 DATA 1 , . 85 ,  . 50 ·, . 20 , 0 , ' SV proby. 

62 1 1 0  DATA 4000 , 8000 , 1 2000� 1 5000 , 1 5000, ' Sa l es vol u.e 
Listing 1 continued 011 page 182 
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Listing 1 continued: 
62 1 20 ' 
62 1 30 DATA 1 , . 80 , . 50 , . 20 , 0 , ' FC proby. 
62 1 40 DATA 1 4000 , 1 4000 , 1 4000 , 1 4000, 1 4000 , ' Fi x ed  cost 
62 1 50 ' 
62200 • FoR A D I FFERENT VENTURE, PROCEED AS FOLLOWS: 
622 1 0  • REPLACE L I NE 3 1 020 W I TH NEW �DEL EQUAT I ON .  
62220 • MO D I FY L I NES START I NG A T  23030 ACCORD INGLY. 
62230 • MOD I FY NV IN LINE 1 1 020 I F  NECESSARY. 
62240 • E D I T  DATA SECT I ON AT 62000 FOR NEW ESTIMATES. 
62250 END 

using BASIC notation. Likewise we 
can assume that: Expense = Fixed 
Cost + Variable Cost, or FC + VC. The 
latter can be expressed as : Variable 
Cost = Unit Cost x Sales Volume, or 
VC = UC*SV. Putting it all together, 
we have: 

G = SP*SV - UC*SV - FC 

Thus, the formidable phrase "for
mulate a model of the venture" re
quires nothing more than a simple 
equation. Some arbitrary decisions 
will have to be made on just what 

.;tance, variable cost� 
versus fixed costs in a way that 
reflects the quantity produced rather 
than the quantity sold. Likewise, it 
may be necessary to use a fraction of 
the anticipated selling prices to allow 

for discounts. Every venture has its 
own scenario. The user needs to ad
just either the model or the data to 
allow for the specific case. This can 
be done in stages by continuing the 
top-down expansion of the model. 

Constructing a Distribution 
Each value that may be assigned to 

a variable, for example, the sales 
volume, has a probability of occur
rence associated with it. We have 
seen an example of this in the game 
of dice where a die has possible 
values of one through six, each with 
an equal chance of occurrence. The 
collection of values and their associ
ated probabilities for a given variable 
is called a distribution. In this case, 
many tosses of a single die produce 
a uniform distribution, since each 

value has the same chance of occur
ring. 

A more common type of distribu
tion is represented by the heights of 
people. We usually find many people 
in the five- to six-foot range, some
what fewer in the four- to five- or the 
six- to seven-foot range, and many 
fewer at other heights. If we tabulate 
and plot the count of the heights, we 
get something like a bell-shaped 
curve. This is called a normal or 
Gaussian distribution. There are a 
rather large number of different kinds 
of formal distributions, each with a 
different shape. Some of them repre
sent actual collections of specific 
things quite well. The problem with 
formal distributions is that they re
quire various constants to be deter
mined and specified. It would also be 
necessary to select a suitable distribu
tion and perform special calculations 
or transformations to use them. 

We present here a simple distribu
tion that avoids all of these compli
cations. It will approximately fit your 
data, whatever it may be. To illustrate 
its construction and use, we will con-

More and 
more software de

velopers are finding a 
new language simply better 

than C or Pascal. They're finding 
Modula-2, by Niklaus Wirth, the creator of 

Pascal. For professional programmers, it's simply 

No other system speeds your Modula programs 
along laster than our native code compiler. And our 
high-level, symbolic debugger ensures your programs 
arrive in flawless running condition. 

a better language. 
Modula-2. Simple like Pascal Iii you know Pascal, 

you can be writing Modula programs in hours) but with 
much more power and flexibility. Power to handle any 
professional application, so there's no need for extensions. 

Modula-2. Better than C because it gives you 
strong typing and superior separate compilation 
facilities. That means you write cleaner 
programs. laster. 

Only LOGITECH's Modula-2/86 system translates 
directly into high-speed native code lor PC-ODS'", 
MS-OOS'" and CP/M-B6'". 

PC·DDS is a TM oi i8M, MS·DDS is a TM ol Microsoll, CP/M-86 is a TM ol 
Digital Research. VAX/VMS is a TM ol Digital Equipment Corp. D384 

Multi-level overlays, 8087 support, ROMable 
code, and a full library of standard modules make 
Modula-2/86 the perfect system for every professional 
application. 

We also offer the only VAX/VMS'" resident and 
cross compiler lor the 8086. 

For VAX mainframes to PCs. look to lOGITECH's 
Modula-2 software development systems. For 
professional programmers, it's simply a better choice. 

� LOGITECH 
805 Veterans Blvd., Redwood City, CA 94063 
41 5 .  326· 3885 
LOGITECH SA l i n  Europe) 
CH · 1143 Apples, Switzerland 
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GET YOUR MESSAGE THROUGH. 

EVEN WHEN YOUR MODEM SENDS IT BY WAY OF THE OKEFENOKEE SWAMP. 
When you send data by telephone 
through nasty environments l ike th is ,  
i t  can run into problems tougher  than 
j ust al l igators. Problems l ike im pulse 
noise. Chatter from the switchgear. 
Stat ic from the atmosphere or bad 
weather. Distortion d u e  to crosstalk 
or j ust plain wh ite n oise . 

To get your message th rough,  
your  IBM PC or  XT needs the ad
vanced performance features of the 
PC:Intel l iModem!M It 's got the best 
receive sens itivity avai lable today 
actual ly down below -50 d B m .  So 
now you can achieve a h igh  level of 
data transmission integrity. Even with 
bad connections. 
Get patented modem technology. 
The PC:Inte l l iModem is elegantly 
s imp le. Its patented design d oes it al l  
on a s ing le m icroprocessor ch ip, with 
j ust one crystal .  Other modems take 

Bizcomp: A history of 
Innovation. 

1 980 Invented first command-d riven 
modem 

1 981 Introd uced proprietary l ine
status monitoring 

1 983 Designed first s ing le-pP 21 2A
compatible modem 

1 983 Introd uced first integrated 
voice/data modem for IBM PC 

1 983 Granted patent on command
driven modem 

· Circle 45 on inquiry card. 

two, four or more pPs (and even more 
osc i l lators), and sti l l  accompl ish less. 

How do we do this? By creat ing 
architectural 
innovat ions in 
firmware, and 
by pushing the 
ch ip  to its l im it ,  
close to 1 2  MHz.  
S ince it uses fewer 
parts, the PC:Inte l l iModem's 
no-com promise design offers 
h igher rel iabi l ity, a more com
pact form factor, and lower costs. 

This design elegance leads natu
ral ly to more elegant performance. Take 
l i ne status detection, for exam ple. The 
PC: Inte l l iModem's adaptive, decis ion
d i rected logic mon itors l ine status more 
closely than other modems. Even at weak 
or degraded sig nal leve ls. So it can 
make connections with less chance of 
error, by detect ing signals for d ial tone, 
remote r ing back, busy and voice 
some of which other modems ignore .  

Plan ahead with integrated 
voice and data. 
For open ing up a whole new world of 
i ntegrated voice and data appl ications, 
there's noth ing l ike the PC : Inte l l iModem. 
Literal ly. I ts easy-to- use software pack
age - PC : Inte l l iCom™- lets you switch 
repeated ly between talk ing or l isten ing 
and send ing or receiving data. A l l  at 

Make sure your modem has all 
these PC:IntelliModem features 

Integrated Voice/Data 
• Switch between voice and data 

com munications 
• Prog rammable telephone handset jack 

Status Reporting 
• Line status detection (d ial tone, 

b usy, remote ring back, voice answer, 
modem answer, incoming call) 

• Aud io monitor 
• Prog rammab.le status LED 

PC:IntelliCom™ Software Included 
• 99-name on-l ine telephone directory 
• Auto-d ial, auto-repeat d ial, auto-answer 
• Link to another n umber if busy 
• File transfer 
• Data capture to diskette 
• Prog rammable auto log-on seq uences 

Compatible with Crosstalk™ and 
PC-Talk Ill™ 

Pulse and Tone Dialing 
Receive Sensitivity: -50 dBm 
Speeds: 110, 300, 1200 baud 

the  touch of a s ing le function key. That 
means n ow both you and your com
puter can talk on the same l ine.  With
out hav ing to hang up, re-d ial or p lug 
and u n p l ug a lot of cables. 

So if you ' re desig n ing  microcom
puter dataco m m  products - or j ust 
looking for a PC/XT modem for your
se lf, check out the PC: Inte l l iModem at 
your local dealer. You ' l l  get the mes
sage. And so wi l l  they. Or contact: 
B izco m p, 532 Weddel l  Drive, Sun nyvale, 
CA 94089 ; 408/745-1616. 

BIZCCJMP® 
We 've got people talking. 
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sider the number of units of a prod
uct that might be sold from a total 
production of 15,000 units. 

N umber 
sold Probability Meaning 

4000 1 .00 Certain to sell 4000 
or more 

8000 0.85 85 percent chance of 
8000 or more sales 

12 ,000 0.50 Even chance of 
12 ,000 or more sales 

15,000 0.20 20 percent chance of 
selling all units 

15,000 0.00 No chance of sales 
exceeding units 
produced 

Several points of interest should be 
noted. First, we start and end with 
two certainties, namely 100 percent 
and 0 percent situations. This is not 
at all difficult for someone who 
knows the business area being simu- . 
lated. In our example, the user knows 
from experience that the established 
outlets will absorb at least 4000 units. 
The other limit of 15,000 units is also 
quite certain. In this example, the 
user has decided to accept a 20 per
cent risk of loss of sales in excess of 
15,000 units, perhaps counting on a 

second production run if all goes 
well. This illustrates an immediate 
advantage of this method of repre
senting distributions. It naturally and 
easily takes care of cutoffs at both ex
tremes, including special situations 
such as captive outlets and lost 
opportunity. 

Another important feature is that 
the distribution is in cumulated form. 
This is a great advantage since other 
distributions must be converted to 
cumulative distributions before they 
can be used practically. A cumulative 
distribution in effect adds up all the 
chances on one side of any particular 
value. Instead of saying there is one 
chance in six of getting a four on the 
toss of a single die, we say there is 
a 50 percent chance of getting a four 
or higher. We can see why we need 
cumulative estimates in the c:ase of a 
"continuous" distribution such as the 
number of units sold. It would be dif
ficult to deal with the 1 out of 10,000 
chance that we will sell exactly 8000 
units. Much the same applies to the 
35 percent chance that between 8000 
and 12,000 units will be sold. It's 

much easier to deal with the 85 per
cent chance that sales will be greater 
than 8000. This will become evident 
when we see how the actual calcula
tions are carried out. 

A cJose look at the estimated sales 
and their probabilities shows that 
they are not symmetrically dis
tributed around the 50 percent (or 
even) chance point. This is often a 
problem with formal distribution 
functions since there are many vari
eties of skewed or nonsymmetric 
distributions. Again we have an ad
vantage in that our estimate of the 
probable distribution is directly ap
plied. Another feature is that the 50 
percent estimate need not be one of 
the five cumulative points. The three 
middle estimates can be any that are 
suited to the data. It is not uncom
mon for the second and fourth es
timates to be something like 95 per
cent and 5 percent or 90 and 10, etc. 
These correspond to easily visualized 
chances such as one out of twenty, 
one in ten, and so on. These might 
correspond to a pessimistic and opti
mistic estimate in addition to a more 

-------------------------------, central or fifty-fifty estimate. 

JOIN NOW AND SAVE! 
dBase I I™ WORDSTAR™ 

$359 $259 
(For SYSTEM members only) (For SYSTEM members only) 

"THE SYSTEM" HAS THE NEW IBM PC JR. 
SOFTWARE NOW! CALL FOR OUR LOW PRICE 

DO YOU QUALIFY to be a member of "the SYSTEM"? 
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Sampling from the Distribution 
We now have a distribution, that is, 

a quantitative expression of the un
certainties affecting a variable in our 
model of the business venture. The 
question is : how do we use it? In our 
example, the Monte Carlo method re
quires us to select at random one of 
the possible sales levels between 4000 
and 15,000. The random selection 
must conform to the distribution, 
which is not uniform and for which 
we have only five points. The 
simplest method is to assume that 
the distribution between two suc
cessive levels or points is uniform. 
This allows us to obtain intermediate 
values by simple or linear inter
polation. A plot of our sales volume 
distribution in figure 1 illustrates the 
process. If we compare the tabulated 
distribution with the plot in figure 1 
and with the formula 

V = (((Pl - P)/(Pl - P2))*(V2 -Vl)) + Vl 

we should be able to see how this 
works. Thus, using the BASIC ran-



THE ONE AND ONLY 

, You've got a problem. Go to your 
favorite computer store. Ask to see their 
Combo Cards. Then ask about their RAM 
Cards. See the problem? Just too many to 
pick from. Now, ask to see the CRAMBO™ . 
No problem. There's only one. Ours. Except 
you don't know what a CRAMBO is. You've 
probably guessed it's a Combo Card piggy 
backed to a RAM Card. So it only takes up 
one slot in your IBM/PC. That's right. But 
here are the details. 

THE COMBO II CARD: 
For $189 you'll get a Clock Calendat 

Async Communications, Parallel Printer and 
a Game Adapter. 

THE 512K RAM CARD: 
It too, is only $189 with 64K of RAM 

installed. And when you need more RAM, 
64K increments are available for $64 each. 
And, SDRIVE, the electronic disk emulator, 
is available at no cost with the RAM Card. 

You can buy either of our boards 
separately for use in the XT or PC expansion 
chassis. But only our boards can be piggy 
backed to give you the one and only 
CRAMBO. And for only $359. 

Go check out the CRAMBO at the same 
store carrying all those Combo Cards and 
RAM Cards. If they don't have the CRAMBO 
have them call us. 800/525·7674. Or write: 
Apparat, Inc. 4401 South Thmarac Parkway, 
Denvet Colorado 80237 , 303/741-1778. 
IBM PC Is a registered trademark of International Business Machine Corp. 

Circle 28 on inquiry card. 



• DOT MATRIX PRINTERS • 
Okidata 

ML-80 . . . . . . . . . .  $279 
ML-82A . . . . . . . . . .  3 1 9  
ML-83A . . . . . . . . . .  6 19  
ML-84 Par . . . . . . .  1 039 
ML-92 Par . . . . . . . .  469 
ML-93 Par . . . . . . . .  749 

NEW! Riteman 
lnforunner . . . . . .  $31 9 
NEW! Panasonic 
KX-P1 090 . . . . . . .  $339 

Anadex 
DP9620B . . . . . .  $1 1.95 
DP9625B . . . . . . .  1 295 
WP6000 . . . . . . . .  2 195 
DP6500 . . . . . . . .  2495 

CITOH 
8510AP . . . . . . . .  $399 
1 550P . . . . . . . . . . .  7 19 
CX-4800 (color) . . .  579 

Epson 
RX-80 . . . . . . . . . .  Call 
RX-80F/T . . . . . . .  Call 
MX-1 00 . . . . . . . . .  Call 
FX-80 . . . . . . . . . .  Call 
FX-100 . . . . . . . . .  Call 

Star Micronics 
Gemini 1 OX . . . . .  $299 
Gemini 1 5X . . . . . .  499 
Delta 10 . . . . . . . . .  Call 
Radix 10 . . . . . . . . .  Call 
Mannesman Tally 
1 601 . . . . . . . . . . .  $579 
1 60L . . . . . . . . . . . .  639 
1 80L . . . . . . . . . . . .  849 
Spirit . . . . . . . . . . .  339 

IDS 
Prism 80 . . . . . . . .  $999 
Prism 80 (color) . .  1 439 
Prism 1 32 . . . . . . .  1 239 

• DAISYWHEEL PRINTERS • 
NEC Diablo 

201 0 (Ser) . . . . . . .  $879 620 . . . . . . . . . . . .  $998 
2030 (Par) . . . . . . . .  879 630 R-1 55 . . . . . . .  1 899 
2050 (IBM-PC) . . . .  999 630 ECS/IBM . . . .  2195 
351 o (Ser) . . . . . . .  1 499 Qume 
3550 (1BM-PC) . . .  1 899 1 1 /40 . . . . . . . . .  $1 399 
771 0 (Ser) . . . . . . .  21 59 1 1/55 . . . . . . . . . .  1 599 

C ITOH Silver Reed 
Starwriter. . . . . .  $ 1219 Exp 500 . . . . . . . .  $669 
Printmaster . . . . .  1 569 Exp 550 . . . . . . . . .  439 
We have cables, printwheels, ribbons, paper 
surge protectors, and other accessories for 
your printer in stock at outstanding prices. 

• MON ITORS • 
Amdek Zenith 

300G 12 "  Gr . . . . .  $ 139 1 23 12 "  Gr . . . . . . .  $ 1 1 8  
300A 12 "  Amber . .  1 59 122 1 2" Amber . . . .  1 45 
310A 1 2" Amber . .  1 69 131 Med. Res. RGB 319 
Color I .  . . . . . . . . . .  299 135 High Res. RGB 549 
Color I I +  . . . . . . . .  449 BMC 
Color Ill . . . . . . . . . .  385 1 2AU 1 2" Gr . . . . . .  $85 

Panasonic Nee 
12"  Green . . . . . .  $ 1 69 JB1 201 . . . . . . . . .  $ 159 
1 2" Amber . . . . . . .  1 89 JB1 205 . . . . . . . . . .  1 69 
1 3" RGB . . . . . . . . .  399 JC1 216 . . . . . . . . . .  469 

Taxan Sanyo 
KG12" Green . . . .  $ 169 CRT-36 1 2" Green 1 69 
RGBvision 1 Color 3 15 CRT-7 RGB Color Call 

• MODEMS • 
D.C. Hayes Novation 

Smartmodems D-Cat . . . . . . . . . .  $ 1 55 
300 Baud . . . . . . .  $21 9 J-Cat . . . . . . . . .  1 1 0.00 
1 200 Baud . . . . . . .  529 Apple Cat II . . . • . .  279 
1 200B (IBM-PC) . . .  499 2 12 Smartcat . • . . .  429 
Micromoden II . . . .  269 Access 1 -2-3 . . . . .  Call 

Signalman U.S. Robotics 
MK VII. . . . . . . . . . .  Call Password . . . . . . .  $359 
Volksmodem . . .  59.95 Autolink 212A . . . .  465 

• TERMINALS • 
TeleVideo Esprit Systems 

910 . . . . . . . . . . . .  $499 Esprit . . . . . . . . . .  $499 
9 14 . . . . . . . . . . . . .  619 Esprit I I .  . . . . . . . . .  549 
924 . . . . . . . . . . . . .  739 Esprit Ill . . . . . . . . .  669 
925 . . . . . . . . . . . . .  749 Esprit Ill (color) . . .  Call 
950 . . . . . . . . . . . . .  945 Exec 1 0/1 02 . . . . . .  Call 
970 . . . . . . . . . . . .  1 099 Exec 1 0/25 . . . . . . .  Call 

TeleVideo Personal Terminal 
Personal Terminal . . . . . . . . . . . . . . . . . . . . .  $439 
Personal Terminal 

w/300 baud Modem . . . . . . . . . . . . . . . . . . .  559 
Personal Terminal 

w/1200 baud Modem . . . . . . . . . . . . . . . . .  899 
Zenith 

Z-29 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $699 
ZTX-10 . . . . . . . . .  $339 ZTX-1 1 . . . . . . . . .  $399 

Lear Seagler Wyse 
ADM3A . . . . . . . . .  $535 WY-50 . . . . . . . . . .  $579 
ADM1 1  . . . . . . . . . .  589 WY-1 00 . . . . . . . . . .  845 
ADM12  . . . . . . . . . .  Call WY-200 . . . . . . • . .  1 095 
ADM36 . . . . . . . . . .  999 WY-300 . . . . . . . . .  Call 

• CROMEMCO • 
Introducing the C-10MP Package. This new sys
tem couples the popular C-10 hardware and 
software developed by Cromemco with the 
most popular software offered by MicroPro. 
Word Star - Info Star - Calc Star -

Mall Merge 
List Price $2195 Our Low Price $1 975 

- Other Cromemco Systems from 
Mini Micro Mart -

C-1 0 Super Pack . . . . . . . . . . . . . . . . . . . . .  $1 599 
CS-1 with Z-80A, 64KZ, 2DS/DD 51/4 Drives 3389 
CS-1 with DPU, 256KZ, 2DS/DD 51/4 Drives 4239 
CS-1 HD with DPU, 256KZ, 2 1MB hard disc 6789 
We also carry the entire Cromemco line of S-100 
board level products and software 
Cromix . . . . . . .  $499 COOS . . . . . . .  $79 

• EAGLE PC • 
Simply, a better PC! 1 28k RAM (expandable to 
512 on the main CPU board), DS/DD 320k disc 
drives, serial ports, 1 parallel port, MS-DOS, 
Eagle Calc and Eagle writer included. 
The EAGLE SPIRIT portable w/10 MB hard disk 
is now available. 

• COLUMBIA VP PORTABLE • 
Featuring IBM-PC compatability teamed with 
the most comprehensive software package in 
the industry. Includes 128k RAM, 2 51/4, 320k 
drives, and a 9 inch 80x25 display. 

• SANYO MBCSSO • 
Not only is the Sanyo MBC550 priced less than 
one-third that of a comparably equipped IBM
PC •. It is also less expensive than most 8 bit 
computer packages. Includes a 1 60k drive, 
1 28k RAM, M5-DOS, Word Star and Calc Star. 

• IBM-PC BOARDS • 
Amdek MAl Graphics Board . . . . . . . . . . . . .  $499 
AST Research Six Pak Plus 64k . . . . . . . . . . .  299 
AST Research Mega Plus II 256k . . . . . . . . . .  599 
AST Research Extender Card . . . . . . . . . . . . .  55 
CCS 1 32 Column Super Vision Board . . . . . .  680 
Hercules Graphics Card . . . . . . . . . . . . . . . . .  369 
Microsoft 256k'RAM Board . . . . . . . . . . . . . .  445 
Microsoft 64k System Board . . . . . . . . . . . . .  275 
Microsoft 256k System Board . . . . . . . . . . . .  429 
Plantronics Color Plus . . . . . . . . . . . . . . . . . .  Call 
Quad Ram Quadlink . . . . . . . . . . . . . . . . . . . .  Call 
Quad Ram Quad board . . . . . . . . . . . . . . . . . .  285 
Tecmar 1st MATE Board . . . . . . . . . . . . . . . . .  295 
Tecmar Graphics Master . . . . . . . . . . . . . . . . .  589 
64K Memory Chip Kit 19 ch1ps, 1 50 NSI . . . • . . .  Call 

• S- 1 00 BOARDS • 
Advanced Digital Super 6/6mhz Board $759.00 
Advanced Digital CP/M 3.0 . . . . . . . . . . . .  350.00 
CompuPro CPU-Z 6mhz 2-80 . . . . . . . . . .  249.00 
CompuPro CPU-8085/88 . . . . . . . . . . . . . .  359.00 
We also carry S-100 boards from California 
Computers Systems, Dual Systems, Memory 
Merchants, North Star, Scion, Systems Group 
and many more. 

• DISC DRIVES • 
Rana Elite I w/controller (Apple II) . . . . . . . .  $359 
Rana Elite II w/controller (Apple II) . . . . . . . .  529 
Rana Elite Ill w/controller (Apple II) . . . . . . . .  649 
Rana 1 000 (for Atari) . . . . . . . . . . . . . . . . . . . .  359 
Ran a 2000 (internal for IBM) . . . . . . . . . . . . . .  249 
Tandon TM-1 00-2 5.25 DSDD . . . . . . . . . . . . .  Call 
Tandon TM-55-2 1 /2 Height Drives . . . . . . . .  Call 

• HARD DISC SYSTEMS • 
Tallgrass Technologies 

GMB Hardfile Disk for IBM-PC . . . . . . . . . .  $1 895 
20MB Hardfile Disk for IBM-PC . . . . . . . . . .  2795 
70MB Hardfile Disk and Tape Backup . . . . . .  Call 

Corvus Omninet 
An easy, low cost way to make personal com
puters part of a powerful information manage
ment network. 
Corvus Omninet Disc Server . . . . . . . . . . . .  $829 
Corvus GMB Hard Disc . . . . . . . . . . . . . . . . .  1 695 
Mirror Card Backup for IBM-PCXT . . . . . . . . .  412 
Corvus Print Server . . . . . . . . . . . . . . . . . . . .  839 
The Bank 200MB Tape Drive . . . . . . . . . . . . .  1 895 

-=-1 
-

All prices. F_Q _B shipping point. subject to change 
All offers subject to withdraw! without notice Adver 
tised prices reflect a 2% cash discoun·t larder prepaHl 
prior to shipment) C 0 0 credit card orders. 2% h1gher 



1 6,000 

12,000 

Sales 

6,000 

4,000 

o �T-T-T-������-+ 
1 .0 0.9 0.6 0. 7 0.6 0.5 0.4 0.3 0.2 0.1 0 

Probability 

Figure 1 :  Sampling by interpolation. The 
probability of achieving a certain sales figure 
ranges from 1 (a certainty) to 0 (impossible). 
The approximate mid-range of 13,000 sales 
has a probability of 0.4. 

dom-number generator, a random 
probability P between P1 and P2 
selects a sales volume V between V1 
and V2. 

There are several ways you could 
arrange such tables relating possible 
values to their probability of occur
rence. The important thing is to be 
consistent so that your tables, for
mulas, program, interpretation, and 
logic all hang together. In the sample 
venture analysis we are developing 
here, we will use the format of our 
sales volume example. The specifica
tions for a variable are: (1) use five 
levels with probabilities of 1 and 0 at 
the extremes; (2) estimate values in 
terms of "equal to or greater than"; 
(3) always start with the estimate for 
which the probability equals 1. That's 
almost all there is to it . 

We need to develop similar tables 
for each of the variables in the equa
tion representing the venture. These 
are shown as DATA statements at the 
end of listing 1. The program is now 
ready to sample them using a succes
sion of random numbers. Each 
sampled value gets plugged into the 
equation. This yields one possible 
outcome. The program does this 
repeatedly, saving the results in a 
table of outcomes for further analysis. 

Note how the fixed cost, which is 
a constant, is represented in the 
DATA statement on line 62140 of the 
program. This wastes random num
bers and running time but it 
simplifies programming and is very 
flexible. With this arrangement any 
variable can be treated as either a 

constant or a distribution without re
programming. 

Does It Really Work? 
At this point you may be wonder

ing whether we can really get away 
with fitting or representing the 
smooth curve of a distribution of ex
pected values with straight line 
segments, and only four of them at 
that. It turns out that, in almost all 
cases, the use of precise distributions, 
or of more points, makes little signif
icant difference in the results. This 
has also been my own experience 
with venture analysis in the chemical 
industry over many years. 

If we think about it we can see why 
this is so. The most obvious con
sideration is that any estimate of 
future events is subject to error, 
however informed it may be. As 
Murphy, who by the workings of his 
own law must be counted an opti
mist, would put it, "The future is 
uncertain; you can count on it:' 
There is a deeper reason, however, 
why this simplified approach works. 
It lies in the use of a distribution or 
spread of values. The mere fact that 
an informed estimator has set ap
proximate upper and lower limits 
adds far more information to the 
simulation than any refinements in 
the detailed form of the distribution.  

I t  is  the introduction of  distribu
tions that transforms the formerly 
popular (but wrong) single-point 
estimates into a sound and informa
tive analysis. This does not mean that 
the forecast of outcomes is neces
sarily correct. Even when wrong, the 
method provides good information 
on which of the variables are most 
important. It may show that a dou
bling of promotional expenses will 
have very little effect, whereas a 10 
percent increase in inventories can 
tum a profit into a loss. Such a use 
of venture analysis is called sensi
tivity analysis. 

A Venture-Analysis Program 
Now we know how to sample a 

distribution by going in with a ran
dom probability P and coming out 
with a corresponding value V. The 
program shown in listing 1 imple
ments this and does a complete risk 

analysis. It embodies our specific 
model example. The program is eas
ily modified for other venture 
analyses by simply replacing the 
equation, or model, in subroutine 
31000. It is a no-frills program de
signed for ease of understanding. 

The style of programming followed 
here consists of putting everything 
possible into subroutines. These are 
invoked by a short calling section at 
the start of the program. 

It looks simple and that's the way 
it should be. We are looking at the 
main features of the program, avoid
ing all detail at this level. We see that 
the program starts with a specifica
tion section and ends with a sorted 
tabulation and display. The simula
tion is performed in three nested 
FOR .  . .  NEXT loops. The task carried 
out by each called subroutine is 
described in the remarks to the right. 

Subroutines are used even if they 
are called only once. There are many 
advantages to this. Each subroutine 
performs a single task, which is de
scribed in its header. This makes it 
easy to follow the flow of the pro
gram. Another feature is that 
GOTOs, whether explicit or implied, 
never branch out of a subroutine. If 
such an excursion is necessary, a call 
is made to another subroutine. This 
is not a dodge since a subroutine 
always returns to the point immedi
ah�ly following its invocation. We 
could say that this programming 
style produces a bunch of grapes 
(GOSUBs) instead of a bowl of spa
ghetti (GOTOs) . It is much easier to 
pick your way through a cluster of 
grapes than a tangle of spaghetti. 
GOTOs are used, of course, but they 
branch to points within their own 
routines. This makes it much safer to 
modify the program when necessary. 
It's about the closest approach we can 
make to structured programming in 
Microsoft BASIC. 

As a further aid to understanding 
the program, the meaning of the pro
gram variables is shown in table 1.  
The Monte Carlo sampling is carried 
out in subroutines 21000 through 
23000 and is applied to the model 
equation in subroutine 31000. The 
outcomes are stored in the array 
variable OU. They are converted to a 
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Support, anCI Price. 

Circle 121 on inquiry card. 

AD Standard deviation over all samples. 
AV Average or mean. 

· 

CD Array of cumulative distribution 
values. 

FC Fixed costs. 
FD Array of averages for selected 

cumulative distribution points. 
N R  N um ber of runs. 
NS N umber of samples per run . 
NV N umber of variables in model 

equation. 

OU Array of outcomes for a single run. 

P Probability. 
P1 Probability estimate point in a 

distribution. 
P2 Probability estimate point in a 

distribution. 
PA · Store of selected P1 . 
PB Store of selected P2. 
PF Step increment for summary 

cumulative distribution. 

RS Random seed. 

S# Sum. 
SO Standard deviation. 
SO Single outcome calculated from the 

model equation. 
SP Selling price (effective). 

SS# Sum of squared deviations from the 
average. 

ST Array of run statistics. 
SV Sales volume. 

UC U nit distribution cost. 

V Sample value calculated from a 
distribution. 

V1 Estimated value point in  a 
distribution. 

V2 Estimated value point in a 
distribution. 

VA Store of selected V1 . 
VB Store of selected V2. 

X$ Sink for dummy read, input, etc. 

Table 1: Variables used in the Monte 
Carlo Venture Analysis program. 

cumulative distribution by a Shellsort 
in subroutine 41000. 

All that remains after this is to dis
play the results. We could simply list 
our 200 outcomes in a table with their 
associated probabilities. Thus, the 
20th outcome in the list would repre
sent the minimum result of 90 per
cent of the trials. Such a table would 
not be very appealing. A better solu
tion is to show probable outcomes in 
steps of 10 percent. 

Some Results 
With our program complete, our 

model specified, and our estimates in 
hand, we can now launch our ven
ture thousands of times and see what 
the future promises. A typical run of 
2000 samples gives the following pro-



COHERENT™ IS SUPERIOR TO UNIX� 
AND IT'S AVAILABLE TODAY 

ON THE IBM PC . 

Mark Williams Company hasn't just taken a mini-computer 
operating system, like UNIX, and ported it to the PC. We 
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jection. All values are rounded to the 
nearest $100. 

Percent Chance of Gain Exceeding 

1 00 - 1 900 
90 8900 
80 1 5,300 
70 1 9 ,900 
60 24,300 
50 27,900 
40 31 ' 1 00 
30 35,000 
20 39,400 
1 0  45,600 

0 58,400 

Not surprisingly, Monte Carlo 
simulation with its distributed inputs 
gives a corresponding spread of out
comes. The first thing we note is that 
there is a possibility of a small loss. 
If we were to plot the above results 
we would find the chance of a loss 
is about 2 percent. The traditional 
single-point method would ignore 
the possibility of loss and come up 
with an overestimation of the gain as 
a most likely $30,400. This is very 
reassuring to people who like to keep 
their head in the sand. 

We have achieved our objective of 
placing a probability estimate on a 
range of possible outcomes. Remem
ber that we are dealing with es
sentially a one-shot proposition, and 
therefore the information in the two 
extremes is meaningful. If we were 
really dealing with the long run, then 
the extremes would hardly matter. 
We could be virtually certain of 
achieving something close to the 
long-term expectation or average of 
$27,600. 

In spite of all that has been and can 
be said, many users still feel uncom
fortable with this form of analysis. 
The reason is a basic one. This is the 
human predilection for twisting the 
facts of uncertainty into something 
that seems more certain. The analyst 
can , help here by working up the 
results into a form the decision maker 
can relate to more easily. One type of 
analysis that is guaranteed to spark 
interest is a sensitivity analysis. 
Simply rerun the analysis with the 
same random seed but with a small 
percentage increase in sales. Do the 
same for each variable in turn and 
show which variable is most im
portant in affecting the outcome. In 
models with more variables than in 
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our example, such sensitivities are 
not always obvious. 

Another possibility is to do some 
"what if?" simulations in which dif
ferent possible estimates are used. 
The results can then be presented as 
a statement of conditions or scenarios 
required to avoid a loss or make a 
given profit. Presenting the results in 
the form of charts or curves can also 
help. 

Have We Taken Enough Samples? 
You may have wondered why the 

program carries out ten runs of 200 
samples each. Why not one run of 
2000 samples? By making several 
small runs instead of one large run 
we obtain information on the ade
quacy of our sample size. Recall that 
a Monte Carlo simulation is in the 
nature of an experiment. It does not 
give a precise answer even when one 
is possible. By examining the results 
of several runs we can get a measure 
of how well we are zeroing in. 

Here's how it works for our exam
ple: the following averages are for ten 
runs of 200 samples each. All the 
figures, including the standard devia
tions, are supplied by the program. 
The standard deviation is a statistical 
measure of the amount of variation 
or spread in the data represented by 
an average: 

Standard 
Run Average Deviation 

1 28, 1 00 1 4 , 1 00 
2 28,000 1 4,000 
3 28,700 13 ,900 
4 27,400 1 3 ,200 
5 26,800 1 4 ,000 
6 27,600 1 3 ,200 
7 26, 1 00 1 2 ,500 
8 29,000 1 2 ,700 
9 28, 1 00 13 ,900 

1 0  25,900 1 3,200 

As expected, we find a fair amount 
of fluctuation. What about our overall 
average and standard deviation? For 
the 2000 samples we have: 

27,600 Average 
13,400 Standard Deviation 

We appear to have gained nothing 
from our ten-part breakdown. But 
there is more information to be 
squeezed from this data. Suppose we 
take the average of the ten averages 

and, again courtesy of our program, 
take a standard deviation. This time 
it is for the average of the averages. 
We can do this since each average 
represents the same sample size. As 
expected, we get the same average 
but note the new standard deviation: 

27,600 Average 
1000 Standard Deviation 

Statistical theory tells us that the 
true average has a 68 percent chance 
of being within one standard devia
tion or $1000 of our estimated aver
age. If we had made only one run of 
2000 samples, we would have little 
idea of how we were doing. The large 
standard deviation of $13,400 would 
have left us with a range of about 
$14,000 to $41,000 in which to expect 
the average in 2 out of 3 chances. 

Note that we have given no hard 
criteria or explicit formula for deter
mining an optimum or safe sample 
size. Experience shows that a venture 
analyst should have and does have a 
feel for what is acceptable. For exam
ple, if you had made several ten-run 
simulations with different sample 
sizes, you might have come up with: 

Standard 
Overall Deviation 

Samples Overall Standard of Ten 
per Run Average Deviation Averages 

20 28, 1 00 1 3 , 700 3300 
1 00 27,800 1 3 , 700 1 700 
200 27,600 1 3 ,400 1 000 

In view of the approximate nature 
of the estimates, a sample size of 200 
appears adequate. Should your 
model have more variables you might 
need to increase the sample size 
beyond 200. Fortunately, even fairly 
involved business-risk simulations 
need no more than five or six of their 
variables to be distributed. The other 
variables that are treatable as con
stants can be directly programmed as 
such into the model. This saves space 
and conserves the supply of nonre
peating pseudorandom numbers. It 
allows a realistic but no-frills simula
tion to be run on a microcomputer. 

Conclusion 
We have demonstrated with the aid 

of a simple example the nature of a 



TE K2236 100 MHZ 
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BY ANY MEASURE 

100 MHz scope, counter, timer, 
multimeter: Al l one integrated system. 

100 MHz dual 
time base scope. 
3.5 ns risetime; 
sweeps from 0.5 s 
to 5 ns/div; alter
nate sweep; ±2% 
vertical/horizontal 
accuracy; vert
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9-dlgit fluores
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waveform. Error 
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Now make measurements 
faster, easier, with greater 
accuracy and user confidence. 
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age. Measure 
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g igohms. 

service manuals and worldwide 
service back-up.  
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EMPlOYM.&NT OPPORTUNITIES 

FLIGIIT 
SIMUIATIOJV 
EJVGIJVEERS 
AJVD MAJVAGERS 

Join 
REFLECTONE 
In Tampa 

A pace-setting company 
in a trend-setting city 
REFLECTONE, I NC. ,  is setting the pace in flight simulation tech
nology. The expertise of our accomplished engineering team is 
reflected in our recent award of three major mi l itary contracts. To 
meet the sophisticated demands these contracts create, we're seek
ing highly talented flight s imulation engineers/managers of all dis
ciplines and ski l l  levels. 

Reflectone offers a small company atmosphere with large corpora
tion advantages. As one of our valued professionals, you wil l enjoy 
the cross-discipline technical exposure and personal recognition 
only a small company environment can provide. Also Reflectone 
offers the rapid advancement opportunities and an excellent sala
,Y/benefit package found in major corporations. 

Trend-setting Tampa, on Florida's scenic Gulf Coast, is yet another 
reason to make the REFLECTON E  move. Our growing city boasts 
affordable housing, no state income tax, excellent schools and, of 
course, beautiful weather all year round with virtually endless sun
shine and beaches. No wonder Tampa's been chosen the site of 
Superbowl XVI I I  and the 1984 USFL Championship game. 

If you're ready to be challenged by a company whose standards are 
high and location is invigorating, you're ready for REFLECTONE. 
For confidential and immediate consideration, please send your 
resume to, or cal l col lect: 
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Joe Ruocco 
REFLECTONE, INC. 
5125 Tampa West Blvd. 

Tampa, FL 33614 
(813) 885-7481 

E F L E C TO N E  
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Monte Carlo simulation and how it 
can be applied to a business venture. 
In particular we have seen that: 

• An expert's estimates of the uncer
tainties of his field-sales, produc
tion, marketing, costs, timings, and 
trends-is valuable information. It is 
the raw material for risk analysis by 
means of Monte Carlo simulation. 
•There is a very simple, practically 
universal technique for expressing 
such estimates in the form of a dis
tribution and taking random samples 
from it. 
•A model can be built as each situa
tion requires by a simple top-down 
design method that starts broadly 
and gets more detailed in stages. 
• We can apply simple statistics 
through a program to get a handle on 
the adequacy of our experimental 
(simulated) probe into possible out
comes. 

This article has touched on these 
subjects in an introductory way. Pro
fessional risk analyses will require 
familiarity with the venture to be 
modeled. Professional programs may 
need to provide for things like mul
tiple years, time value of money, and 
various kinds of return on invest
ment. 

A personal computer makes it con
venient to include such features in

crementally. The simplicity of Monte 
Carlo sampling allows each program
ming addition to be small and 
modular. Fast execution times are not 
necessary. This allows interpreter 
languages to be used for easy 
changes in models and data. The 
availability of state-of-the-art im
plementations of BASIC and APL, 
particularly on the IBM PC, is favor
able to increased use of this form of 
simulation. • 

This article includes material from the 
author's book Learning Simulation 
Techniques on a Microcomputer Play
ing Blackjack and other Monte Carlo 
Garnes published by Tab Books. 

Pat Macaluso (9 Church Ct. ,  White Plains, NY 
10603) is a consultant, teacher, and writer on micro
computers with special interests in APL and applica
tions software development. 



Announcing 4 New Collector Edition 

BYTE COVERS 
The 4 Byte covers shown below are the newest additions to the Collector Edition 

Byte Cover series. Each full color print is I I " x 14", including a I 1/2" border, and is 
part of an edition strictly l imited to 500 prints. Each print is a faithful reproduction 
of the original Byte painting, printed on museum quality acid free paper, and is 
personally inspected, signed and numbered by the artist, Robert Tinney. A 
Certificate of Authenticity accompanies each print. 

#21  l11e Wall Street Tenninal $25 

#23 The Stacks $25 

Collector Edition Prints are carefully packaged flat to avoid bending, and are 
shipped first class within one week of receipt of order. The price of each print is $25. 
All 4 prints are available as a set (Set 2 1 -24) for only $80. 
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Simulation and Graphics on 
Microcomputers 

Some graphic examples that may be worth a thousand words 
by Ronald R. Miller 

It is difficult to relate the output of 
a simulation model to the physical 
system it describes. Graphic repre
sentations of results can make simu
lations more credible and more inter
esting. On most large computers, 
however, there are software and 
hardware barriers between the user 
and graphical output. Microcom
puters, on the other hand, are easy to 
use, and simple graphics are easy to 
produce without help from a pro
grammer or systems specialist. Ex
amples show bar charts, snapshots, 

• 
P H Y S I C A L  

dot plots, bit density plots, and con
tour plots of simulation results 
generated using an Atari 800 micro
computer, a color television, and an 
Epson MX-80 printer (costing about 
$600) with graphics capability. All the 
user must do to obtain such plots is 
write short programs (less than 100 
statements) in BASIC. 

Simulations Need Graphics 
Vendors of graphics software have 

spent a lot of money advertising the 
benefits of graphics in displaying 

+a 
Co • --

No -1 

MATH 

• 
COMPUTER 

computer output. Virtually every 
computer installation boasts of some 
graphics capability. Yet those of us 
who use computers and their output 
see very little graphics in practice. 
That is unfortunate because graphics 
is a tremendous aid in validating, 
verifying, and making credible simu
lation models. 

Just how hard is it to determine 
whether a simulation model behaves 
properly? Consider the usual path 
(see figure 1) a model follows in going 
from concept to computer output. 

R E SULTS 

<::::::::::==: =======:=========:JJ 
SUBJECT TO INTERPRETATION 

Figure 1: Distance between the �imulation user and the underlying system. It is difficult to relate the result of a simulation to the physical 
system it describes. 
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Step 1 is usually the translation of the 
concept, say of a physical system, 
into a mathematical model. There are 
many pitfalls in this translation. It 
takes a mathematician of great skill 
to build a model of a physical system 
that adequately captures its essential 
features. 

There are even more pitfalls in 
building computer models from 
mathematical models. The computer 
model requires a translation from 
traditional mathematics into numer
ical methods and discrete computa
tions. Most simulation specialists are 
aware of the problems computers 
have with rounding and truncating 
numbers. Some are aware of the fact 
that computer solutions of perfectly 
good equations can go bad without 
any warning. Few simulation special
ists realize, however, that a computer 
model o£ any complexity can never be 
fully tested. For example, each 
branching condition in a computer 
program creates two different execu
tion paths. It is not uncommon for a 
small simulation program to have 
over 100 branching conditions. This 
represents a potential of two to the 
hundredth power or 1 .27 by 1030 
paths through the program. Even at 
today's computer speeds, one could 
never test every path. 

Finally, there is the interpretation 
of model results. Each person usual
ly has a different idea of what the 
results mean and whether they are 
valid in a particular situation. This 
problem is compounded by the fact 
that the mathematical modeler, the 
programmer, and the user are often 
different people, and each typically 
understands little of the others' areas 
of expertise. Under these conditions, 
believing the results of a simulation 
is like believing a rumor after 100 peo
ple have passed it on. 

Graphics provides a window 
through which one can observe the 
behavior of a simulation. Everyone 
agrees that this is useful . Yet even 
with a lot of motivation and money, 
there is still not much graphics. Why? 
The answer is simple. Graphics is dif
ficult to generate. The layers of hard
ware, software, and people between 
the computer and its users are a bar
rier that few can afford to penetrate. 

H A R DWARE 
C I R C L E  

Figure 2 :  Layers of hardware between a computer user and a plotter. Many layers of hard
ware make systems inflexible and unreliable. 

Figure 3: Layers of software between the user and graphical output. Lack of knowledge of 
software layers denies most users access to graphics. 

PEOPLE BARRIERS 

HOST OPERATING 
COMPUTER SYSTEM 

SPECIALIST 
COMPUTER 
PROGRAMMERS 

COMPUTER 
USERS 

Figure 4: Layers of people between the user and the computer form a barrier. This barrier 
is difficult to penetrate. 

Most users are not aware of how 
much hardware (see figure 2) there 
is between a computer terminal and 
the typical plotter. When problems 
occur, it is hard to determine if their 
source is hardware, software, or ad
ministrative (e.g., failure to activate a 
communications channel) . When 
everything is working properly, the 
software forms the largest barrier to 
the computer user. For users to pro
duce graphics on most systems, they 
must understand an installation's ad
ministrative procedures, operating 
system commands, editor com
mands, a programming language or 
the graphics vendor's software com
mands or both, and postprocessor 
commands that drive a particular 
graphics device (see figure 3) . The 
12-inch stack of documentation on 
the software layers forces most 
graphics customers to look for tech
nical help. 

The problem in finding technical 
help is that the user needs informa-

tion from two different groups of 
people (see figure 4) . One group is 
the operating system specialists who 
implement an installation's adminis
trative procedures, install software 
packages, and determine the source 
of system problems. The other group 
is the computer programmers who 
use these software packages as com
ponents in computer models. Assem
bling a team to implement graphics 
for a simulation is thus expensive. 
The cost and complexity limit graph
ics to projects that have the required 
time and budget. 

Producing Graphics on 
Microcomputers is Easy 

The best approach to penetrating 
the hardware, software, and people 
barriers is to eliminate them partial
ly or completely. This is exactly what 
microcomputers do. The following 
characteristics of micros make them 
accessible: . 
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Circle 378 on inquiry card. 

Technical I nformation (602) 842- 1 1 3 3 
Cal l for programs not listed. We wi l l  try to meet or 
beat any legitimate price for CP/M or IBM PC 
Software. Most disk formats available. 
DATA BASE MANAGEMENT SYSTEMS 

UNBEATABLE PACKAGE PRICE!! 
D BA S E I I + Everymans data base primer + 
Extra Diskette with Dbase Accounting, 
Mai l  l ist and I nventory Programs. For 
I B M  PC and List and I n v e n t o r y  
Programs. F o r  I B M  P C  and CP/M C a l l  for 
o u r  special price. 

Fox and Gel ler  Q u i ckcode . . . . . . . .  $ 1 7 5 
DB+SORT . . . . . . . . . . . . . . . . . . . . . . . . .  $8 9  
Condor I l l  . . . . . . . . . . . . . . . . . . . . . . . .  $3 3 0  
N W A  Stat pack . . . . . . . . . . . . . . . . . . . .  $350 
T I M  I V  . . . . . . . . . . . . . . . . . . . . . . . . . . .  $269 
l nfostar . . . . . . . . . . . . . . . . . . . . . . . . . .  $2 5 9  
PFS F i l e  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $9 5  
D B M  I I  (ALPHA) f o r  I B M  PC . . . . . . .  $ 1 95 
Personal Pearl . . . . . . . . . . . . . . . . . . . .  $ 1 4 5 
Fast Facts for I B M  PC . . . . . . . . . . . .  $ 1 3 5 
WORD-PROCESSING 
Wordstar, Mail Merge,Spel lstar, I ndex . .  $369 
Wordstar . . . . . . . . . . . . . . . . . . . . . . . . .  $245 
M a i l  Merge or S pe l l  Star . . . . . . . . . .  $ 1 3 5 
M i crosoft Word W/Mouse . . . . .  , . . .  $2 9 5  
Word Perfect . . . . . . . . . . . . . . . . .  , . . .  $2 9 5  
Volkswriter f o r  I B M  P C  . . . . . . . . . . . .  $ 1 1 5 
Aspen Spe l l checker . . . . . . . . . . . . . . . . .  $3 6  
Metasoft Benchmark . . . . . . . . . . . . . .  $265 
M u lti mate . . . . . . . . . . . . . . . . . . . . . . . .  $2 9 5  
Peachtext 5000 . . . . . . . . . . . . . . . . . . .  $2 1 9  
SPREADSHEETS 
Calcstar for IBM PC. . . .  $65 . . .  Others $95 
Supercalc II . . . . . . . . . . . . . . . . . . . . . . . .  $1 5 9 
Supercalc I l l  . . . . . . . . . . . . . . . . . . . . . . .  $2 1 5 
Microsoft M u ltiplan . . . . . . . . • . • . . . . . .  $1 5 9 
!TK Solver . . . . . . . . . . . . . . . . . . . . . . . . .  $2 1 5 
ACCOUNTING 

TCS. Equivalent of Peachtree - Specially 
Augmented By Warehouse Software 
Customized For You r  I B M  PC Terminal 
and Printer - G L, A R ,  PA, AP, CP/M, for 
PC XT, DOS 1 . 1 ,  2.0 
Each Module $7 5  For Al l  Four $2 7 5  

CYMA . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Call 
Peachtree G L, AR, AP . . . . . . . . . . . .  $245 
Home Accountant Howardsoft . . . . . . .  $9 5  
M BSI . . . . . . . . . . . . . . . . . . . . . . . . . . . . . CALL 
TRANSFER PROGRAMS 
Move-It . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $85 
Microstuff Crosstalk . . . . . . . . . . . . . .  $ 1 05 

Best Price in U.S. for IBM PC or Clones 
M u ltifunction Board - I n c l u des Async 
Adapter, Parallel Adapter, Clock with 
Battery, Back-Up and Software, 64K 
Memory Expandable to 484K. 
1 year warranty . . . . . . . . . . . . . . . .  $2 6 5  

LANGUAGES 
Li feboat C Compi ler  . . . . . . . . . . . . . .  $2 9 5  
M icrosoft C C o m p i l e r  . . . . . . . . . . . . .  $3 3 5  
M icrosoft Pascal Compiler . . . . . . . .  $245 
M icrosoft Basic Compiler . . . . . . . . .  $285 
M icrosoft Basic Language . . . . . . . . .  $250 
CBASIC 86 for I B M  PC . . . . . . . . . . .  $ 1 65 
CBASIC CP/M-80 . . . . . . . . . . . . . . . . . . .  $9 9  
CB-80 C o m p i l e r  . . . . . . . . . . . . . . . . . .  $2 9 5  

1 6  Pounds of I BM PC DOS Compatible 
Portable Computer-Hyperi on-2 D i sc 
Drives - Software. 
List 3690 . . . . . . . . . . . . . .  Sale $2995 

FOR PC DOS 
Norton Ut i l i t ies . . . . . . . . . . . . . . . . . . . . .  $5 5  
Copy I I

'
PC . . . . . . . . . . . . . . . . . . . . . . . . .  $34 

Pro key . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $55 
Howardsoft Tax Preparer 84 . . . . . . .  $ 1 8 5 
Hayes 1 200 Modem . . . . . . . . . . . . . . .  $485 
Hayes 1 200B Modem . . . . . . . . . . . . . .  $4 3 0  
Anchor Signalman 1 200Baud Modem $285 
Plantronics Color + Board . . . . . . . . .  $345 
M P I  320K Disk Drives . . . . . . . . . . . . .  $2 1 5  
256 K Ram Board . . . . . . . . . . . . . . . .  $2 9 9  
TAXAN R G B  H i-Res M o n itor . . . . . .  $450 
Gemin i  1 5X,  1 0x Printers . . . . . . . . . . . . .  Call 
Corona Computer - Port. or Desk Top Call 
TERMS: Prices include 3% cash discount. Add 3% for 

charge orders. Shippi ng on most items $5.00. 
AZ orders +6% sales tax. Prices subiect to change. 

TOLL FREE ORDER LINE 1 ·800-42 1 - 3 1 3 5 
WAREHOUSE SOFTWARE 

4935 West Glendale Ave., Suite 12 
Glendale, AZ 85301 
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COMPUTER 
MEMORY 

Figure 5: Microcomputer systems keep an 
image of the graphics screen in memory. In 
raster graphics the television displays a sec
tion of the computer's memory that the com
puter can change easily at high speed. 

• Their operating systems do not re
quire administrative procedures such 
as acquiring charge numbers, estab
lishing user identification numbers, 
allocating disk space, or unlocking 
data security systems. Users just turn 
microcomputers on and use them. 
• The operating systems are simple 
and easy to use. Thus the learning 
curve is short. 
• All graphics hardware and soft
ware are integrated into one unit. 
This improves both reliability and re
producibility. 
• Graphics is part of the built-in pro
gramming language (usually BASIC) . 
Thus, the programmer can add 
graphics to his or her toolkit by sim
ply learning a few extra statements or 
commands. 
• Color graphics is usually built in. 
No additional translation process is 
required .  
• The built-in character set i s  easy to 
change to a set that is relevant to the 
simulation. This allows the program
mer to relate the graphics to the sys
tem being simulated .  
• Built-in raster graphics makes pic
tures easy to change because the tele
vision picture is being redrawn many 
times per second. Changing a picture 
is fast and cheap. Animation is 
possible. 
• The plotting capability of low-cost 
dot matrix printers allows one to 
readily obtain hard copies of the 
graphics screen. The user can have 
compact high resolution plots at the 
touch of a button. 

The direct driving of displays (see 
figure 5) is what makes micros such 
powerful graphics machines. Direct 

drive means part of the computer's 
memory is devoted to maintaining 
the display. There is a mapping of 
memory onto the video display. Dot 
matrix printers with graphics capabil
ity can also access this section of 
computer memory to produce a hard 
copy of the display. What you see on 
the display is what you see on the 
printer, dot for dot. The contents of 
memory can also be stored on disk 
or transmitted over telephone lines. 
This means pictures can be stored, 
transmitted, and retrieved just like 
any other data. 

Micros Do Have Limitations 
Micros cannot replace expensive 

graphics systems costing over $20,000 
because of limitations in speed, 
memory size, and display resolution. 
Typical microcomputers address be
tween 64K bytes and 256K bytes of 
memory and have a maximum 
graphics resolution of 200 by 300 dots 
using one color. A typical minicom
puter-based graphics system has 
more than two megabytes of memory 
and a graphics resolution of 1024 by 
1024 dots using eight colors. Micro
computers have no graphics stan
dards, and graphics is normally not 
transportable between micros, par
ticularly ones from different manu
facturers. Many small applications, 
however, do not need more capabil
ity than the micros provide and most 
applications require only an hour or 
two of programming time to produce 
pictures. Since the investment in pro
gramming time is small, users who 
switch computers are generally will
ing to rewrite graphics programs 
from scratch . 

Users can learn about microcom
puter graphics easily from hobby
level magazine articles and books. 
These articles and books give simple 
explanations and nice comparisons 
between graphics methods and sys
tems. However, these sources do not 
help the user determine whether 
micros are suitable for a given ap
plication .  The best approach is to 
employ common sense. Even if an 
application turns out to be unsuitable 
for microcomputers, the education 
gained will be valuable in software 
design for a larger system. 



Better Business 
BASIC. 

Finally! A BASIC compiler 
that means business. 

Microsoft® Business BASIC 
Compiler allows you to create pro
fessional applications for MS�DOS 
systems that are so fast your users 
will never know they were written 
in BASIC. 

Becq�.use the compiler produces 
native code, your software will run 
three to ten times faster than the 
same interpreted programs. 

But speed isn't everything. Micro
soft's Business BASIC also has busi-

MICRr -SOft ness savvy. 
The High Performance Software Based on the 
de facto standard Microsoft BASIC, 
it includes a rich set of extensions: 

Decimal floating point 
· arithmetic ( 14-digit precision
BeD format) for extremely 
accurate dollars and cents 
calculations. 

Two types of arrays provide 
maximum program flexibility: 
static arrays for speed, dynamic 
arrays for expandability. 

Over twenty string handling 
functions provide sophisticated 

character manipulation capa
bilities. Strings can be up to 
32K bytes. 

Multi-line functions and 
subprograms allow you to 
define routines with local or 
globally defined variables. 

Separate module compilation 
means complex programs can be 
broken down into smaller units. 
Coupling multiple modules 
together permits creation of very 
large programs, up to one megabyte. 

Get the better Business BASIC. 
Call 800-426-9400 to order. 

In Washington State, cal.l 206-
828-8088. Ask for operator A3 
who will rush you your order, 
send you more information, or 
give you the name of your nearest 
dealer to see Microsoft Business 
BASIC in action. 

Microsoft is a registered trademark and MS is a tr<1demark of M i c rosoft Corporation . 

.. 



Some Very Graphic Examples 
The following examples demon

strate the kinds of graphics that 
micros can produce. One obvious ap
plication for this capability is in 
education where small-scale prob
lems are studied in detail . However, 
any simulation that fits on a micro 
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Figure 6: Bar chart representation of simula
tion output. Conventional bar charts can be 
generated easily on a video-display terminal 
and reproduced on a dot matrix printer. 
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Figure 7: Time plot of the state of a queuing 
system. The fine resolution of the graphics 
screen allows compact summaries of the results 
of a simulation. 

Figure 8: Graphical representation of the cur
rent state of a queuing system. ·The ability to 
redefine the computer's character set simplifies 
the graphic representation of objects involved 
in a simulation. 
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Figure 9: Dot plot representation of simula
tion output. The dot plot capability of dot 
matrix printers allows printing of simulated 
displays from test equipment such as a spec
trum analyzer. 
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can use these graphic techniques. 
Figure 6 shows a conventional bar 

chart. The resolution of this picture 
is 61 dots/in horizontally and 76 
dots/in vertically. The maximum res
olution of the printer is 120 dots/in 
horizontally and 216 dots/in vertical
ly. It takes about 30 BASIC program
ming statements to produce this plot, 
representing about 30 minutes of pro
gramming effort . 

Queuing problems are perfect tar
gets for graphical output . It is much 
more informative to see queues 
evolve in time than to have only peak 
and average statistics as outputs. A 
good enhancement to the plot of 

'• ' •' ·· . . · . .  

figure 7 would be to place the results 
of many simulation runs on the same 
graph. This plot was produced with 
about 30 BASIC statements repre
senting about 30 minutes of program
ming time. 

Figure 8 is a snapshot of the state 
of a small bank simulation. Snap
shots provide information in a form 
that is easy to understand. Snapshots 
can even be changed 60 times per 
second to produce real-time output . 
The user could then watch customers 
arrive at the bank and be served. If 
the waiting line gets too long, the 
user can easily add another teller and 
rerun the simulation. This kind of 

', · . .. ·· . . · . . 

Figure 10: Bit density plot of wave propagation. Two-dimensional wave propagation can be 
displayed using bit density plots on a grid of over 60,000 discrete points. 

Figure 11: Contour plot using varied dot densities. Some computer output is not numerical 
and only has meaning when displayed graphically as in this moire. 



Capable COBOL. 
For over twenty years, COBOL 

has proved it can handle the most 
awesome data handling require
ments of the business world. 

And Microsoft® COBOL . 
brings this power to the MS�DOS 
environment in an even more 
flexible version that's the ideal 
choice for transporting and adapt
ing the thousanqs of mainframe 
and minicomputer programs 
now on the market. 

Microsoft COBOL was de
signed after the ANSI COBOL 
standard. Its quality and perform
ance has been fully certified 
by the GSA. 

Microsoft COBOL includes a 
complete set of file handling 

MICROSOFJ: �acilities includ-
The High Performance Software 1ng SUpport for 
sequential, line sequential, relative 
and B+ tree indexed sequential 
(ISAM) files. 

The advanced screen handling 
features, compatible with Data 
General® make it easy to create 
forms and menus for interactive 

· user programs. Direct cursor posi
tioning, highlighting, automatic 
format conversion, projected 
fields, and automatic field skip 

are just some of the capabilities. 
An interactive source code 

debugging tool is included which 
allows you to step through your 
program in symbolic form. There 
is no need to wade through object 
code and addresses in memory to 
see what is going on. It's a com
plete development package. 

Like all Microsoft Languages, 
the standard linking interface 
makes it easy to combine assembly 
language subroutines. 

And applications developed 
with the compiler can be dis
tributed without a runtime 
support charge. 

Get the capable COBOL. 
Call S00-426-9400 to order. 
In Washington State, call 206-

828-8088. Ask for operator A3 
who will rush you your order, 
send you more information, or 
give you the name of your nearest 
dealer to see Microsoft COBOL 
in action. 

Microsoft is a registered trademark and MS is a trademark of Microsoft Corpor:Hion. 
Data General is a registered trademark of Dara General Corpormion . 

... 



Figure 12: Cylindrical equatorial projection. Geographic maps make good backgrounds for 
plotting results of demographic, economic, political, or meteorological simulations. . I --- ----r 
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Figure 13: Cylindrical projection of North America. Geographic maps can be manipulated 
to produce the appropriate background for plotting simulation results. 

simulation has high credibility since 
anyone can observe and understand 
the behavior of the model. 

In the analysis or simulation of 
electronic circuits, we could present 
results in the form that test equip
ment displays would produce for real 
circuits. This makes it easy to com
pare theoretical and actual circuit per
formance. Figure 9 shows an exam
ple derived from a spectrum anal
yzer. Simulation· of test equipment 
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displays is also useful in com
puter-aided instruction. 

The resolution of raster displays is 
good enough to generate plots using 
dot densities to represent a third di
mension. The entire plot in figure 10 
was produced with the single state
ment PLOT X,Y. This plot is a good 
example of the fine resolution avail
able on a $600 dot matrix printer. This 
plot took 2 hours to generate and 45 
seconds to print. One exciting idea is 

to generate plots using red and blue 
dots and print them using color sepa
ration and color carbon paper. The 
plots would appear to be three
dimensional when viewed through 
red-green glasses. 

The plot in figure ll looks complex, 
but was generated by about 30 BASIC 
statements. 'It shows the effect on the 
eye of varying dot densities. In col
or, this plot is spectacular because of 
the blending that occurs when colors 
are plotted next to each other on a 
television. Even in black and white, 
one sometimes sees brown bands in 
the dot patterns. This kind of plot 
would be useful in producing con
tours or surface maps. It is another 
way to produce the illusion of three 
dimensions. 

Figure 12 was produced with 100 
BASIC statements that access a file of 
8800 coordinates representing the 
surface of Earth. The program plotted 
this map in 12 minutes and printed 
it in 45 seconds. This program with 
data costs about $21. 

Figures 12 and 13 were produced 
by the_ same program. Figure 13 dem
onstrates zooming in on a selected 
part of Earth's surface. Once these 
maps are plotted, they can be saved 
on disk and used repeatedly. It takes 
about 60 seconds to save or retrieve 
a map from disk. • 
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Potent Pasca • 

Microsoft® Pascal may be the 
most powerful software develop
ment environment available for 
the MS�DOS system. It com
bines the programming advan- · 

tages of a structured high-level 
language with the fast execution 
speed of native code compilation. 

And it exceeds the proposed 
ISO and .ANSI standards with 
logical extensions that make the 
language more powerful and ver
satile. For example, programming 
capabilities even allow you to 
manipulate data at the system and 
machine level. 

It gives you single and double 

MICR- -SOFt prec�sion I�EE 
The High Performance Software floatlng p01nt 
arithmetic. Numeric operations 
take advantage of the 8087. Or 
automatic software emulation is 

provided if the coprocessor is not 
installed. 

Support for long heap alloca
tion and separate module compi
lation gives you the flexibility 
to create large programs up to 
one megabyte. 

And the standard linking inter
face makes it easy to combine 
Microsoft FORTRAN or assem
bly language subroutines. 

Get the potent Pascal. 
Call 800-426-9400 to order. 
In Washington State, call 206-

828-8088. Ask for operator A3 
who will rush you your order, 
send you more information, or 
give you the name of your nearest 
dealer to see Microsoft Pascal in 
action. 

Microsoft is a registered [rademark and MS is a trademark of Microsoft Corporation. 



1 
INFORMATION MANAGEMENT-THE 
MASTERMIND. This advanced data-base 
manager stores and retrieves multiple Illes 
quickly, easily and reliably. What's more, It 
shares all Information with the other programs, 
so you never have to re-enter the same data 
twice. 
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ELECTRONIC SPREAD�EET -NUMBER 
CRUNCHING AND GOAL SEEKING. It helps 
you produce forecaats, cost estimates and 
"break-even" points-In seconds, Instead ef 
hours or days. Best &I all, It allows "geal 
seeking." Ask, lor example, "What sales must I 
have the rest ol the year to net $1 million?," 
and OPEN ACCESS will figure It out! 
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3-D GRAPHICS-NOT JUST PRETTY 
PICTURES. These graphics dlsllll raw data 
Into trends that can be Instantly visualized, 
helping you discern the lfntlorlant facts !rem 
a wealth ef Information. 
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4 
WORD PROCESSING-EDITOR 
EXTRAORDINAIRE! Superior word processors 
make It easy to correct typos, change words, 
shuffle paragraphs and format documents. 
This Is one of that breed. Use It to write 
eHiclent memos, letters, proposals and 
reports. 

Circle 328 on inquiry card. 

5 
TELECOMMUNICATIONS-YOUR LINK WITH 
THE WORLD. This program gives you access 
to virtually any other computer system In the 
world. Not only can you transmit and receive 
reports from your colleagues, you can also 
subscribe to special data banks that know 
everything from GM's stock price to the 
relative humidity In Genoa. Now that's power! 

SOITWARE ffiODUCTS INHRNATIONAL 

10240 Sorrento Valley Road 
San Diego, CA 92121 

6 
TIME MANAGEMENT -CONSERVING YOUR 
MOST PRECIOUS RESOURCE. This module 
helps you keep track of all your appointments, 
hour by hour, day In and day out. II alerts you 
to standing obligations, automatically 
coordinates meeting times with other busy 
professionals, and lists all your associates on 

a Rolodex™ -like file. 
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Going Further 
A compendium of conferences, organizations, books, 

and software for simulationists 
by Charles A. Pratt 

Simulation is one of the oldest and best established applications for computers. Engineers in the aerospace field began work 
on simulation with analog computers in the early 1950s. As a result of this relatively long history, in computer terms, simula
tion has developed a body of literature and a methodology shared by few other application areas. The conferences, organizations, 
books, and software list that follows should get you off to a good start on the subject. 

Conferences 

Until recently, simulationists 
were just not interested in any
thing except very large computers, 
because the size of their programs 
was far beyond the capacity of the 
first microcomputers. This senti
ment has changed radically in the 
last few years due to the increased 
capacity of microcomputers. 

The first real sign of this accep
tance was the conference called 
Modeling and Simulation on 
Microcomputers, held in San 
Diego by the Society for Computer 
Simulation (SCS) in January of 
1982. Initiated by Dr. Lance A. 
Leventhal (at the time the technical 
editor for SCS's monthly journal, 
Simulation) and me to encourage 
communication between the expe
rienced simulationist and people 
working with microcomputers, it 
remains the only existing confer
ence on this specialized subject. 
Dr. David M. Chereb responded to 
the need by becoming chairman of 
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that first conference. At that meet
ing, he presented an econometric 
model of the U.S. that ran on a 
48K-byte TRS-80. The variety of 
applications presented in 1982 as
tounded all of us. Some of those 
applications involved computa
tional fluid dynamics, a model of 
the educational system in Mexico, 
a weather-impact model, a physio
logical model, a model of army 
mobilization, and robot kine
matics. 

The second year of the confer
ence, 1983, continued with the 
presentation of several serious 
engineering simulations on micro
computers. Several languages spe
cifically designed for modeling on 
microcomputers were introduced:  
Micro-Sim, Micro-Passim, Table
top Simscript, Tutsim, and Micro
Rsmm. 

The titles of some of the papers 
planned for the 1984 conference 
further demonstrate the diversity 

· of uses for simulation: 

•Microplan: A Microcomputer-

Based Traffic Control Plan Gener
ator 
•Can an Early Retirement Incen
tive Program Pay for Itself? 
•Transit: Route Scheduling and 
Performance Optimization 
•Microcomputer Modeling and 
Simulation in Government ·Tax 
Revenue Estimation 
•Microcomputer Seismic · signal 
Simulation 
• M-CUPS:  A Chemical Process 
Simulation Written in UCSD 
Pascal 
•Consistency of Price Cycles in the 
Dow Jones Industrial Average 

Two other conferences covering 
simulation on both microcom
puters and larger machines are the 

· Summer Computer Simulation 
Conference (Boston, July 23-25, 
1984) and the Winter Simulation 
Conference (Dallas, November 
28-30, 1984) . Contact the Society 
for Computer Simulation, POB 
2228, La Jolla, CA 92038, (619) 
459-3888 for more information on 
these conferences. 



Organizations 

The Society for Computer Simu
lation is the only organization 
made up exclusively of people in
terested in computer simulation .  
The SCS has several active re
gional councils that have one or 
more meetings each year. 

The IEEE Computer Society has 
a simulation technical committee 
that publishes the quarterly jour
nal, Modeling. The society can be 
contacted at 1109 Spring St., Suite 
300, Silver Spring, MD 20910, (301) 
589-8142. The SIGSIM group (Spe
cial Interest Group-Si:ri:mlation) 
of the Association for Computing 
Machinery (ACM) can be con
tacted at 11 W. 42nd St., New York, 
NY 10036, (212) 869-7440. There are 
several international simulation 
organizations : 

· International Association for 
Mathematics and Computers in 
Simulation (IMACS) 
(has representatives in .many 
countries) 
c/o Prof. A. W. Bennett 
Dept. of Electrical and 
Computer Engineering 
Clemson University 
Clemson, SC 29632 
U.S.A. 

Scandinavian Simulation 
Society (SIMS) 
Technical Research Centre of 
Finland 
VTT/Sah,

_ 
02150 Espoo, Finland 

Japan Society for Simulation 
Technology (JSST) 
c/o Dr. Michio Nakano 
Dept. of Control Engineering 
Tokyo Institute of Technology 
2-12-1 Oh-okayama, Meguro-ku 
Tokyo 152, Japan 

Association Francaise d'lntelli
gence Artificielle et des 
Sysb�mes de Simulation (AFIAS) 
211, Rue Saint-Honore 
75001 Paris 
France 

Dutch Benelux Simulation 
Society (DBSS) 
E. G. H. Kerckhoffs 
Delft University of Technology 
Dept. Of Mathematics/ 
Informatics 
Julianalaan 132 
2628 BL Delft, The Netherlands 

Arbeitsgemeinschaft fiir 
Simulation (ASIM) 
Prof. Dr. -Ing. W. Ameling 
Lehrstuhl fiir Allgemeine 
Elektrotechnik 
und Datenverarbeitungssysteme 
RWTH Aachen 
Schinkerstrasse 2 
D-5100 Aachen, West Germany 

M icrocomputer Software 
Operating System/ 
Other Software Peripherals 

Item Name Brief Description Contact Computer Required Required Cost 

ACES: All-Purpose Graphics solution to Jay Wilson Apple I I  DOS 3.3 disk drive $199.95 
Continuous Equa- over 100 coupled Modulo 2 Company work-alike 
tion Simulator first-order nonlinear POB 58781 

differential equa- Tukwila, WA 98188 
lions using powerful (206) 271-9258 
fourth-order integr</.-
lion routine. Over 
100�page manual. 

ASSE: Ada Simu- Package system for Dr. Heimo H. Adelsberger CP/M 64K bytes, $5000 
lation Support combined discrete- lnstitut fUr Statist ik screen, printer 
Environment event activity scan- Augasse 2-6 

ning and process Vienna, Austria A-1 090 
interaction (trans- 347541 , ext. 757 
action flow) model-
ing in Ada. 

EZQ Differential Solve differential, Acme Software Arts Apple I I  DOS 3.3 64K bytes of $79.95 
Equation Solver difference, and Box 6126 memory, one 

algebraic equations Evanston, IL 60204 disk, printer 
on an Apple II with (312) 942-641 2 optional 
graphical and 
tabular output. 

Table 1: The Society for Computer Simulation's latest list of simulation software available far microcomputers, originally published 
in the SCS journal Simulation. Contact the manufacturer for definitive data. 
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Operating System/ 
Other Software Peripherals 

Item Name Brief Description Contact Computer Required Required Cost 

H-Champ Helmsman's appli- Helmsman Systems Inc. Z80, 8080, CP/M 8-bit, CP/M $695 
cation environment Mr. S ilverstein 8085, 8088, 1 6-bit. MS-DOS 
software package, 1030 S. Winchester #205 8086, 68000, 2.0, and U nix 
supporting users of San Jose, CA 95128 Z8000, etc. 
hard disk, multiuser (408) 246-8300 
micros, and Unix 
minis. 

ISG: Interactive Package of UCSD Thomas H. Bleakney Apple I I ,  II Plus Pascal 1 .1 language card $95 
Scientific Pascal procedures, 1 8537 Arrow Hwy. or other 16K-
Graphics with interactive fea- Suite D-105 byte RAM 

tures, plots sets of Covina, CA 91 722 card 
functions with full (213) 339-8716 
labeling. 

ISL-Apple Ideal for educators. R .  D. Benham Any Apple I I  Apple DOS version disk drive available 
Solves nonlinear 5312 W. Tucannon with 48K bytes 3.3 upon 
differential equa- Kennewick, WA 99336 of memory request 
tions up to 10 times (509) 783-3829 
faster than Apple 
BASIC. Uses game 
paddles and 
graphics. 

m-CPS: Chemical m-CPS is a hydro- Ofelt and Associates Apple II Plus/l ie, Pascal two disk $250 
Process carbon simulation 8007 Oak Moss Dr. 64K drives, op-
Simulation using the SRK Spring, TX 77379 tiona! printer 

equation of state. (713) 376-3614 
Includes a data-
base of over 60 
compounds. Free 
format input file. 

Micro-Dynamo Micro-Dynamo Software Sales Apple I I ,  IBM Pascal operating two disk $245 
System Dynamics compiles and simu- Addison-Wesley Publish- PC system drives, color 
Modeling lates complex ing Company I nc. or b/w monitor, 
Language models of cause- Jacob Way printer 

and-effect relation- Reading, MA 01 867 recommended 
ships over time. It (617) 944-3700 
lets you create your 
model and specify 
what variables are 
printed and plotted 
-without compli-
cated format state-
ments. Interprets 
model internally to 
produce both tab-
ular and plotted re-
suits. 

Micronet A network-based Pritsker & Associates Inc. Apple I I  Plus, various $2500 
discrete-event ian- POB 2413 A Apple l i e, IBM 
guage that oper- West Lafayette, IN 47906 PC, IBM PC XT 
ates as a simulation (317) 463-5557 
system for micro-
computers. 

Micro-Passim A simulation sup- Dr. Claude C. Barnett Apple II and I l l ,  UCSD Pascal disk drive $125 
port package for Physics Dept. PDP 1 1 /23, IBM 
combined discrete- Walla Walla College PC, etc. 
event and continu- College Place, WA 99324 
ous models in (509) 527-2881 
UCSD Pascal. Both 
process interaction 
and event schedul-
ing world views are 
implemented. Ex-
ample models in-
eluded in the docu-
mentation. 
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Item Name Brief Description · Contact 

Micro-Sim Simulation package Stewart Hoover 
for simulating queu- 36 Evergreen Rd. 
ing networks. Has Sudbury, MA 01776 
graphics and is in- (617) 443-9023 
teractive. 

Scheduling A system especially Lionel Poizner 
Simulator designed to simu- 81 Millwick Dr. 

late the orders be- Weston, Ontario 
ing processed in a Canada 
jo.b shop environ- M9L 2R4 
men! such that trial (416) 781-FAST 
schedules may be 
run and analyzed. 

SIMAN simulation General-purpose Dennis Pegden 
package simulation language System Modeling 

with special manu- Corporation 
facturing systems 226 Highland Ave. 
features. Three Suite B 
modeling orienta- State College, PA 1 6801 
lions available, (814) 238-5919 
graphical and 
statistical output. 

Sim-By-lnt "Simulation-By-Inter- G. R. Marr Jr. 
view" . . .  Program POB 143 
examples of code Little Silver, NJ 07739 
for user-interactive (201) 747-2606 
definitions of 
dynamic systems. 

Simscript 1 1 .5 Language for com- C.A.C I .  
puler modeling. 12011 San Vicente Blvd. 

Los Angeles, CA 90049 
(213) 476-6511 

SMP: System A continuous-time Dr. Steven E. Reyer 
Modeling Program system •simulation 8664 N. Pelham Pkwy. 

language with Bayside, WI 53217 
di rect equation iri- (414) 351-2087 
put for the Apple 
computer. 

TDKIN: Three- Computer program Harry W. Townes 
Dimensional that assembles and 514 North 10th Ave. 
Kinematics solves the equa- Bozeman, MT 59715 

lions resulting in (406) 994-6297 
the solution of 
kinematics of three-
dimensional 
mechanisms. 

Transit Estimates and Y. J. Stephanedes 
traces future perfor- 500 Pillsbury Dr. SE 
mance of transport M inneapolis, MN 55455 
systems. 

Tutsim Interactive simula- Applied i 
lion program for 200 California Ave. 
continuous Palo Alto, CA 94306 
dynamic systems (415) 325-4800 
on mini- and micro-
computer systems 
with block diagram 
and bondgraph 
model input. 

Operating System/ 
Other Software 

Computer Required 

Terak, Apple UCSD Pascal 

Apple II and DOS 3.3 
other such 
microcomputers 

MS-DOS micro- Standard 
computers FORTRAN 

various CP/M, U CSD 
Pascal, dBASE I I 

IBM PC 

Apple I I  Plus, DOS 3.3 
48K 

Microcomputers FORTRAN com-
or mainframes piler or CP/M 
written · in 
FORTRAN 66 

I BM PC, Apple U CSD Pascal 
I I  

Apple, CP/M- variable according 
based, PDP-1 1 ,  to computer used 
LSI-1 1 ,  IBM PC 

Peripherals 
Required Cost 

some graphics $50 
capability 

four disk $535 
drives, printer 

1 90K by1es of $900 
RAM 

KB/CRT/printer $5 

optional 
printer 

optional variable; 
printer depends 

on pur-
chase of 
source 
code or 
CP/M 
relocat-
able files 

screen for $100 
graphics 

graphical $350-
output $2000 
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LOOK NO FURTHER ! 
we'll get you low 
prices and fast 
service, or else! 

ALPHA OMEGA 
COI'IPUTER PRODUCTS 

COMPUTERS 
CORONA Desktop, 1 28K, 2-320K Drives, 

Monitor. . . $2645 
CORONA Portable (same as above) . . . . 2625 
ROMAR 64K Apple compatible . . . .  SAVE 
IBM PC Systems . . . . . .  SAVE 
KAYPRO II Portable . . . . .  SAVE 

DISKETTES 
SCOTCH 3M SSDD . .  
MAXELL MD2 DSDD. 

PRINTERS 

. $23 
. . . . . . . . . .  39 

C. ITOH 851 0 P. 1 20 cps. . . . . . .  SAVE 
EPSON FX80 1 60 cps. . . .  SAVE 
EPSON FX 1 00 1 60 cps .  . . . .  SAVE 
OKIDATA Microline 92 1 60 cps . . 469 
OKIDATA Microline 84 200 cps . . . . . . . . . 1 035 
DELTA 1 0 1 60 cps. . .  . . . .  SAVE 
GEMINI 1 0X 1 20 cps . 279 
NEC 3550 35 cps UQ . . . .  SAVE 
JUKI UQ 1 8  cps . . . . . .  . .  . . . .  . . .  489 
DYNAX DX1 5 UQ 13 cps . . . .  475 
PRINTER Pal . . . . . . 24 . 

MODEMS " , 
. . .  $205 

. . . . . .  489 
. . .  442 

. .  265 

HAYES Smartmodem 300 
HAYES Smartmodem 1 200 
HAYES Smartmodem 1 200B 
HAYES Micromodem II . 
ANCHOR A. Mark I. . . . . . . . . . . . . . . . .  81 

MONITORS 
TAXAN 1 2" Amber . 
GORILLA 1 2" Green . . . . . . . . . . .  . 

. $125 
. .  85 

. . .  1 45 
. . . . . . . .  1 35 

. .  1 45 
. . . . . .  269 

. .  419 
. . . . . . . . . . . .  21 9 

USI P 1 3 1 2" Amber . 
AMDEK 300G 1 2" Green 
AMDEK 300A 1 2" Amber 
AMDEK Color 1 1 3" . .  
AMDEK Color 1 1 1 3" RGB . 
BMC 1 3" Color . 

APPLE PERIPHERALS & SOFTWARE 
VIDEX Videoterm SOC. . . . . . . . . . . . . .  $21 9 
VIDEX Ultraterm . . . . . . . . . . . . . . . . . .  279 
MICROSOFT 1 6K RAMcard . . 69 
MICROSOFT 280 Softcard . . . 245 
MICROSOFT Premium Pack . . . . . . . . . .  479 
MICROSOFT Premium Softcard l iE  . . . . . . 345 
KRAFT & TG Joystick . . . 45 

HAYES Mach II Joystick . . . . . . . . . . . . . . .  33 
QUENTIN Applemate Drives . . . . . . . .  233 
LAZER 1/2 Height Drives . . . . . . . .  229 
WIZARD BPO 1 6K Buffer lnt . 1 39 
PROMETHIUS Versacard . . . . . . . . . . . . . . .  1 49 
EPS Keyboard . . . . . . . . . . . . . . . . . .  289 
KENSINGTON Systemsaver . . . .  68 
KOALA Pad . . . . . .  93 
PFS Filing System . . . .  86 
PFS Report . . . . . . . . . . . . . . . . . . . .  86 
DBase II . . . . . . . . . .  389 
Wordstar . . . . . . . . . . . . . . . . . .  249 
Home Accountant 65 
Multiplan . . . . . . . . . . . . . . . . .  172 
DB Master Version 4 . . . . . . . . . . . . . . . . .  249 
DB Utility 1 or 2 . . 95 
Magic Window I I . . . . . . . . . . . . . . 109 
Zaxxon . . . .  29 
Choplifter . . . . . . . • . . . . . . . . . . . . . 25 
Zork 1/1 1/1 1 1 . . . . . . . . . . . . . . . . . .  28 
Wizardry . . . . . . . . . . . . . . . . . . . .  39 
Sublogic Pinball . . . . . .  27 

IBM PERIPHERALS & SOFTWARE 
TANDON TM55-2 Thin Line . . . . . .  $235 
TAN DON TM1 00-2. .  . . . . . 235 
SHUGART '12 Height . . . . .  235 
M ICROSOFT Mouse . . . .  1 45 
QUADRAM Quadboard w/64K. . . 269 
QUADRAM Quadlink .  . . .  SAVE 
QUADRAM Quadcolor I . . . 21 5 
64K RAM Kit 200 ns . . . . . . . . . . . . . . . . .  55 
KRAFT & TG Joysticks . . 46 
HAYES Mach II Joystick . . . 35 
CORONA Int. 5MB Hard Disk . 1 545 
Property Management . . . 335 
Home Accountant + . . . . . . . . . . 99 
Volkswriter . . . . 1 1 9  
PFS Filing System . . . . . . . . . . . . . . . . 93 
PFS Report . . . .  86 
Lotus 1 ,2,3 . . . .  SAVE 
DBase I I  . . . . . . . . . 389 
Friday . . . . . . . . . . . . . . . . . . . .  189 
Words tar . . . . . . . . . . . . . . . . . .  279 
Multiplan . . . . . . . . . . . . . . . . . . .  169 
Flight Simulator . 33 
Deadline . . . .  38 
Zork 1/1 1/1 1 1  . . . .  28 

Hundreds of avai lable items. Call for complete pricing information.  

We do not charge for  VISA or MASTERCARD. 

(8 1 8) 345-4422 I V/S4' I 
1 861 2 Ventura Blvd . ,  Tarzana, CA 91 356 

All products are in factory sealed packages. We guarantee al l items for 30 days. Within th1s perrod, del�ctive merchandiSe returns must 
be accompanied by RMA number. All other returns will be subtect to a 10% restockmg lee. For prepaid orders there will be a 3% 
shipping charge: 5% lor UPS Blue Label : $5.00 minimum: all orders outside U.S. at 15% sh1pping. There will be an additional $4.00 
surcharge on C.O.D. orders. Cash or Cashiers Check is reqUired on C.O.D. orders. Calif. residents add 6.5% sales tax. Prices subJeCt to 
change wi:hout notice. 
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Books 
Although many good books on 

simulation are available, few cover 
microcomputers. Tab Books Inc. 
(Blue Ridge Summit, PA) pub
lished two in 1983 that can be very 
helpful . A good introduction is 
Learning Simulation Techniques on a 
Microcomp'uter Playing Blackjack & 
Other Monte Carlo Games by Pat 
Macaluso, for $10.95. It covers a 
good deal of the terminology and 
concepts used in designing models. 
The title may mislead yc;m; black
jack is used as an example, but the 
other program is a simulation that 
can be applied to business ven
tures. (See Mr. Macalusds article 
on page 179. ) The other Tab Book, 
Forecasting .on Your  Microcomputer 
by Daniel B. Nickell ($14.95), con
centrates on forecasting and uses 
modeling as one of several tech
niques. A chapter on the mathe
matical principles involved is writ
ten in a way that makes them clear 
even to one without a math back
ground.  

For further study of simulation, 
one of the best textbooks I've seen 
is Simulation Modeling and Analysis 
by Averill M .  Law and David W. 
Kelton (New York: McGraw-Hill, 
1982) . It provides a good under
standing of simulation as art and 

· science and can start the beginner 
on an established methodology . 

A list of books in this specialty 
would be incomplete without 
mentioning the publications that 
result each year from the SCS con
ference mentioned above. Both the 
conference and the books are titled 
Modeling and Simulation on Micro
computers . A new book is pub
lished each year and is available 
for $20 from the Society for Com
puter Simulation. Each contains a 
description of a variety of models, 
usually without code. • 

Charles Pratt has served as executive director of 
the Society for Computer Simulation (POB 2228, 

La Jolla, CA 92038) since August of 1980. He has 
a bachelor's degree in economics from Guilford Col
lege in North Carolina. 



Fujitsu , Japan's largest computer company, sends 
you their best. The new Micro 16s personal 
business computer. A combination of thoughtful 
planning, innovative thinking and quality 
craftsmanship. Just what you'd expect from a 
Japanese company that's been making computers 
for three decades. 

The Micro 16s is a complete computer 
system. The options of other computers are our 
standards. For example, its price includes 
the CP/M�86®operating system, SuperCalc2"' elec� 
tronic spreadsheet, WordS tal word processing, 
a high resolution color graphics monitor, and two 
microprocessors, the Z80®A 8�bit and 8086 16�bit. 

The Micro 16s will run any of the more 
than 3,000 CP/M®software programs on 
the market today. Optional operating systems 
for the Micro 16s include MS�DOS and the 

multi�tasking Concurrent CP/M�86� 
The Micro 16s also comes with a detachable 

keyboard, dual built�in 5�" floppy disk drives, 
128 kilobytes of internal memory expandable 
to over one megabyte, and expansion slots for 
future growth. 

The unique and flexible design of the 
Micro 16s makes it easy to add advanced micro� 
processors of tomorrow, hard disks, mainframe 
communications or local area networking when 
the time is right. 

Put a Japanese leader to work for you. 
Fujitsus Micro 16s. For more information or the 
name of your nearest dealer call toll free 1�800� 
MICRO 16. Or write Fujitsu Microelectronics, Inc., 
Professional Microsystems 
Division, 3320 Scott Blvd. ,  FUJITSU 
Santa Clara, CA 9505 1 .  

Fujitsu's Micro 16s: 
SuperCatc2"" is a trademark of Sorcim Corp. WordStar'-' is a trademark of M1croPro InternatiOnal. CP/M-86' and Concurrent CP/M-86"' are trademarks ot Digital Research, I nc. MS"' is a trademark ot Microsoft:' Z80"' is a trademark ot Zilog.lnc. 
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Only one disk 
guarantees safe passage 
through the torrid zone 
of drive heat. 

Maxell. 
A lifetime warranty. And 

manufacturing standards that 
make it almost unnecessary. 
Today and in the long run, you'll 
be glad you chose Maxell. 

Consider this: Every time you 
take your disk for a little spin, 
you expose it to hazardous drive 
conditions. Temperature build-up 
can sidetrack data. Worse, take it 
to the point of no return. Maxell's 
unique j acket construction defies 
heat of 140°F. And keeps your 
information on track. 

And Maxell runs clean. A unique 
process impregnates lubricants 
throughout the oxide layer. Extend
ing media and head life. How good 
is Gold? Maxell's the disk that 
many drive manufacturers trust 
to put new equipment through its 
paces. It's that bug-free. 

So you can drive a bargain. 
But in accelerated tests, Maxell 
floppys lead the industry in 
errorJree performance and 
durability. Proving that if you 
can't stand the heat you don't 
stand a chance. 

maxelt 
IT'S WORTH IT 

Maxell Corporation of America 
60 Oxford Drive, Moonachie, N.J. 07074 

201-440-8020 
Circle 223 on inquiry card. 



Old Ironsides, , .. is a 
registered trade

mark of Optimum 
Resource. Inc. 

· �f�1� ����:ffi�
e
a;� 

registered trade
marks of Apple 
Computer. Inc. 

AIM33·14 
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You're at the helm of the awesome warship 
- Old Ironsides'" . Your arch enemy is armed 
to the teeth with deadly firepower! The fate 
of 100 crew members is in your hands. Any 
miscalculation in strategy or tactics and 
your bloodthirsty opponent could blast you 
out of the water! 

Use paddles or keyboard to play this 
NEW two-player game. Special Freeze 
Frame feature stops and starts the action at 
any point. Developed by Optimum Resource. 
Inc by Richard Hefter and Jack Rice. 

Apple II or Apple II + with 48K and one 
disk drive, 3.3 DOS: and Apple lie or Apple IlL 

Look for Old Ironsides in finer com
puter stores everywhere. Or, order by 
calling toll-free 1 -800-852-5000, Dept. AD-4. 
Only $39.95 each. 

Old 1roftSlciC5. 
1-'· Reader wee.l.UYsoftware fati\.1\y Education publications 

A division oi Xdleroxwn CT 06457 
Mid eto , 

Circle 387 on inquiry card. 



Reviewer's Notebook 
The really big item this month is 

the Tandy TRS-80 Model 2000, which 
is described in an article on page 306 
of this issue. From the brief ex
perience I've had with the 2000, I 
have been much impressed.  Let's 
hope that Radio Shack makes 
available a good technical reference 
manual so that the hackers can turn 
it into an even better machine. 

Wang's Professional 
Lately, we've received a few 

systems that are obviously not meant 
for hackers. Most prominent among 
them is a hard-disk version of the 
Wang Professional Computer (see 
Elaine Long's review of the floppy
disk version on page 360 of the 
December 1983 BYTE). This is a fair
ly well designed system. In fact, I 
used it to write this month's column, 
but not without some difficulty. This 
machine takes some getting used to. · 
The keyboard, in particular, has a 
touch that is a little too light. Also, 
it's hard to make the machine work 
correctly with a non-Wang printer. 
But overall the system is pretty good. 

I particularly like the monitor sup
port arm, which allows the monitor 
to hover a few inches over your desk. 
This should be great for people like 
me whose desks are already covered 
with a few inches of various 
materials. 

Again, although it is a fairly power
ful machine (it has an 8-MHz 8086 
microprocessor), the Wang PC is not 
meant for hackers. It is clearly 
designed for the office. And although 
it is disk-compatible with the IBM 
PC, you will probably have to buy all 
your software and accessories from 
Wang itself. The software selection is 
of good quality. We have Multiplan, 
1-2-3, TK Solver, and version 2.0 of 
Wang's word processor, which is sup
posed to be identical to Wang's 

by Rich Malloy 
dedicated word processors. But the 
number of packages available is 
rather small. Also, the user-friendly 
menu system that leads you through 
MS-DOS version 2.0 can drive ex
perienced computerists batty. The 
Wang PC is probably a good machine 
for your cousin the lawyer. 

DEC's Rainbow 
In response to a previous column, 

Digital Equipment Corporation has 
sent us a new version of its Rainbow, 
this one called the Rainbow 100 Plus. 
I can tell because it came with a little 
plastic sticker saying "100 Plus" that 
we're supposed to stick onto the front 
of the machine. 

Also, we've finally received a copy 
of MS-DOS for the Rainbow, with a 
Format program included. Now we 
can format our own disks, but few 
other MS-DOS machines can read 
them. The Rainbow uses single
sided, quad-density disks. Fortunate
ly, the Rainbow can read other MS
DOS disks, but only if they're single
sided. And in my experience, it can't 
read all the files on a single-sided PC
DOS disk all the time. 

As for software compatibility, this 
machine cannot run many of the IBM 
PC programs. You will probably have 
to buy most of your software from 
DEC. And as for expansion slots, 
after you install a hard-disk drive, 
some extra memory, and a color 
graphics board, there are no slots left. 

The Rainbow is a slick, good
looking office computer with a 
number of nice features. But, like the 
Wang PC, this is not a hacker's 
machine. In time, however, the Rain
bow will probably evolve into a very 
impressive system . 

The Compaq Plus 
Another recent entry into our com

puter room is the Compaq Plus, the 

10-megabyte version of the original . 
IBM PC clone. This machine sports 
a 3112-inch hard disk, which reported
ly is surrounded by a sizable cushion
ing system. This, too, is an office 
machine, but it is built to travel. 

Unlike the Wang and the Rainbow, 
the Compaq should have no prob
lems with any IBM PC software. The 
Compaq has traditionally scored very 
high in most IBM PC-compatibility 
tests, and at $4995 it represents a 
serious alternative to the IBM PC XT. 

The Tava 
We also received the Tava com

puter, another IBM PC clone, but 
with Asian roots. The Tava has been 
raising a few eyebrows by advertising 
a price of $995. But before you sell 
your shares of Big Blue, you should 
note that that price doesn't include 
any disk drives or a monitor. Two 
double-sided disk drives with a con
troller will set you back an additional 
$670. 

As for performance, our Tava was 
not completely without problems. 
First, we couldn't get it to turn on 
because its fan was stuck. Then we 
didn't have an operating system, or 
a serial port or parallel port for that 
matter. We tried PC-DOS, and most 
IBM programs ran without a prob
lem. Some programs, however, didn't 
recognize the Tava's color graphics 
adapter as a bona fide board. Tava 
sent us a parallel port (just a connec
tor that plugs into the motherboard), 
and the serial ports (there are two) 
should arrive any day. 

I really like the Tava's documenta
tion-a single piece of paper saying, 
in effect, that you should insert a disk 
into one of the drives and turn the 
machine on. •  

Rich Malloy is BYTE's product-review editor. 
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Hardware Review 

Cotnpupro's Systetn 816/C and 
Systetn 68K-the Two and Only 

Take a look at Compupro's new reversibles-they're 8085/8088 on 
one side and 68000 on the other 

by Ed Teja 
Compupro's two new computer systems, the System 

816/C and the System 68K, are based on the same S-100 
bus enclosure, and they both use the same memory and 
I/0 (input/output) boards. When loaded with the same 
options, they differ only in their microprocessors. The 
System 816/C uses an 8-bit, 6-MHz 8085 microprocessor 
and a 16-bit, 8-MHz 8088 microprocessor. The System 
68K, on the other hand, uses a 16-bit, 4- or 8-MHz 68000 
microprocessor. The systems come with different ver
sions of CP/M. 

Both systems feature two solidly built metal enclo
sures, the Desktop Enclosure 2 and the disk-drive 
enclosure. The Desktop Enclosure 2 houses a 20-slot 
motherboard, the central processing unit, memory, I/0 
boards, a constant-voltage power supply, a line filter, and 
a large fan. The disk enclosure contains the disk drives 

Photo 1: Til� _front of Ctllnpupro's Syste111 816/C computer. The System 
68K looks the sa111e. (All photos were taken by Carey Hillhouse. ) 
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and another fan. Photos 1 and 2 show the front and back 
of the enclosures, respectively. 

Each system costs $8995-not expensive as business 
systems go, but definitely not economical enough for 
most hobbyists. Besides the hardware and software, 
though, you also get repair service under Xerox's 
Americare program. This program gives you free on-site 
service for one year if you are within a 100-mile radius 
of one of Xerox's 82 service centers. Outside that radius, 
you either pay a service charge for on-site work or you 
can take the system into a service center. This bundled
in service program beats any other available form of tech
nical support hands down and makes the package a bet
ter risk for businesses. That is, it's a better risk if these 
are the right computers. Let's take a closer look at the 
machines and see. 

Photo 2 :  The rear of the System 816/C. The system operator (user 
0) plugs into the bottom right connector. The wide connector at the 
top center connects to the disk drives. 



System 816/C Hardware 
The heart of the System 816/C is the 8085/8088 central 

processing unit, shown in photo 3. This board allows the 
computer to run either 8-bit or 16-bit CP/M programs 
at high execution speeds. 

Most of the System 816/C's I/0 functions are handled 
by the System Support 1 and Interfacer 3 boards. The 
System Support 1 board provides an RS-232C port and 
most of the I/0 support features, such as the clock/calen
dar, dual-interrupt controllers, and triple interrupt 
timers. The Interfacer 3 board furnishes eight fully pro
grammable asynchronous serial channels to which the 
user's terminals are connected .  The System 816/C comes 
configured to support three users; however, you can ex
pand it to handle 15 users. There are two parallel ports: 
one handles the endless variety of Centronics/Epson
type printers, while the other is an untyped port to use 
as you will . · 

The system comes with 512K bytes of CMOS (comple
mentary metal oxide semiconductor) RAM (random
access read/write memory) dwelling on two of Compu
pro's RAM 22 cards. These cards act as a byte-wide mem
ory for 8-bit systems and then switch automatically to 
a word-wide configuration for 16-bit operation by reading 
the state of the SXTRQ signal on the S-100 bus. A single 
DIP (dual in-line package) switch assigns. each memory 
board a starting address that is a multiple of 256K bytes, 
within the 16 megabyte address space specified by the 
IEEE-696 standard. If you want to add memory, simply 
buy additional RAM 22 cards ($2495 each), set the 
switch, and plug the boards in . You don't have to recon
figure the system-an autoconfiguration routine takes 
care of that. 

Compupro designed its RAM 22 cards especially for 
use with 8086/8088 processors at speeds exceeding 10 
MHz. In particular, the RAM 22 is suitable for DMA 
(direct memory access) operations. DMA is critical in 
multiuser systems, because you can't expect a processor 

Photo 3: The 808518088 central processing unit of the System 816/C. 

to handle multiple users and I/0 as well . 
For more permanent storage, the System 816/C comes 

with two 8-inch, double-sided, double-density floppy 
disks in a separate cabinet. The system I used came with 
Qume Trak 842 drives. Together, the floppy disks give 
you 2 .4 megabytes of storage, formatted in 1024-byte sec
tors. These drives also read single-sided, single-density 
disks. 

Compupro's Disk 1 board handles the disk operations 
and houses the phantom boot EPROM (erasable pro
grammable read-only memory) that can handle eight dif
ferent processors or boot routines. The board furnishes 
fully arbitrated DMA data transfers that can cross 64K
byte boundaries. 

An Intel 8272 floppy-disk-controller chip is the heart 
of the disk-controller board. According to the manual, 
this lets the controller format disks with a true IBM 
3740/System 34 disk format . But this presents a problem 
if you try to use the controller with a disk that was for
matted using a 1791 disk-controller chip, because the 1791 
inserts a byte of zeros immediately after the header CRC 
(cyclic redundancy check) bytes.  The zeros can confuse 
the 8272 . I didn't have a 1791-formatted disk with which 
to test this, and it isn't clear what the confusion ultimate
ly does. But this could lead to some interesting service 
calls for the Americare folks. 

One of the System 816/C's most powerful features is 
its optional M-DRIVE/H solid-state disk emulator, shown 
in photo 4. A solid-state disk emulator configures and 
uses RAM as if it were a disk drive, but without the slow 
access times inherent in a disk drive. Even the 30- to 
65-millisecond average access times offered by many 
Winchesters seem slow next to solid-state disk access 
times. 

The system I used came equipped with a single 512K
byte M-DRIVE/H board. You can add 4 megabytes worth 
of RAM disk (on eight boards) if you need it. Compu
pro's software recognizes the presence of the RAM disk \ 

Photo 4: The M-DRIVE!H solid-state disk emulator. 
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At a Glance 

Name 
System 816/C 

Manufacturer 
Compupro 
3506 Breakwater Court 
Hayward. CA 94545 
(4 15) 786-0909 

Price 
$8995 

Processors 
8085 and 8088 

Memory 
5 1 2 K  bytes of RAM 

Data storage 
Two double-sided. double-density 8-inch floppy drives furnishing 
up to 2.4 megabytes of storage 

Hardware needed 
Terminal. printer 

Software supplied 
CP/M-80. CP/M-86. MP/M 8-16. Superca/c-86. dBASE II 

Options 
512K bytes of solid-state disk (S I895) 

Audience 
System developers and professional users 

At a Glance 

Name 
System 68K 

Manufacturer 
Compupro 
3506 Breakwater Court 
Hayward. CA 94545 
(4 15) 786-0909 

Price 
$ 8995 

Processors 
68000 

Memory 
5 1 2 K  bytes of RAM. 1 . 5  megabytes of solid-state disk 

Data storage 
Two double-sided. double-density 8-inch floppy drives furnishing 
up to 2.4 megabytes of storage 

Hardware needed 
Terminal. printer 

Software supplied 
CP/M-68K. C Compiler. MAPFORTH 

Audience 
System developers and professional users 
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and treats it as drive M when you boot the system. Ad
dressed as two I/0 ports, the board takes up none of 
the system's 16 megabytes of address space. The board 
formats as 504K bytes of disk space. Although not cheap 
($1895 per 512K-byte board), this is one of the few system
performance options that carries its own weight. The 
RAM disk can make the difference in whether the Sys
tem 816/C, or any other computer, works fast enough 
for your application. It's hard to imagine using a power
ful computer system such as the 816/C without a solid
state disk of some sort. The disk-access bottlenecks that 
naturally occur when several users share the same 
resources would eliminate any advantage that the system 
offers. You'd be better advised to buy individual desktop 
computers for each user than one powerful system that 
doesn't offer a solid-state disk. 

System 816/C Software 
Each System 816/C comes with CP/M-80, CP/M-86, 

MP/M 8-16, Supercalc-86, and dBASE II . These programs 
should prove adequate for the business that is just 
becoming computerized. If they aren't, other applica
tions programs are available from many sources. 

To take full advantage of the System 816/C, you'll want 
to use the multiuser MP/M 8-16 operating system. This 
is Compupro's proprietary implementation of Digital 
Research's MP/M-86. MP/M 8-16 lets you run 8-bit and 
16-bit programs simultaneously, and it is compatible with 
all CP/M and MP/M operating environments. 

To make the user interface-called the Terminal Mes
sage Process (TMP)-more useful, Compupro has mod
ified it as a system shell . This shell has six functions: 

1. It makes terminal, printer, user, and drive assignments 
during log-in. 

2. It lets the system operator make changes in printer 
default assignments. 

3. It lets the system operator make changes in the user 
default number. 

4. It lets the system operator make changes in the default 
drive for each user. 

5. It accepts and executes user command lines. 
6. It handles user log-in and log-out. 

The system operator (user 0) can reset any of these 
characteristics every time the system is booted. In this 
way, the system operator controls which users have ac
cess to which system resources. You can give every user 
access to every resource if you want, but you might want 
to protect certain files or other resources. 

Unfortunately, MP/M isn't the answer for all multiuser 
applications. If you are running a manufacturing pro
gram that requires every operator to have access to files 
on a record-by-record basis, MP/M can't handle the job, 
because it has no record-locking feature. On a file-by
file basis, however, it performs well. MP/M 8-16, in par
ticular, is convenient because it allows one user to run 
an 8-bit program at the same time that another user is 
running a 16-bit program. 



Vflf�t.J.tDCff> Ut.S Ht. t, T:ff. t Willi TH! fiR� I Jjrtfr �"'-:.1PUH U f, Jh t 
llld. : :. 

The VERSABUSINESS™ Series 
Each VERSABUSINESS module can be purchased and used independently, 

or can be linked in any combination to form a complete, coordinated business system. 

VERSARECEIVABLEST" $99.95 
VERSARECEJVABLES '- is a complete menu-driven accounts receivable, invoicing, and 
monthly statement-generating system. It keeps track of all information related to who 
owes you or your company money, and can provide automatic billing for past due ac
counts. VERSARECEIVABLES'• prints all necessary statements, invoices, and summary 
reports and can be linked with \IERSAl.EDGER II'" and VERSAINVENTORY'". 
VERSAPAYABLEST" $99.95 
VERSAPAYABLESN is designed to keep track of current and aged payables, keeping you 
in touch with all information regarding how much money your company owes, and to 
whom. \IERSAPAYABLES'" maintains a complete record on each vendor, prints checks, 
check registers, vouchers, transaetion reports, aged payables reports, vendor reports, 
and more. With VERSAPAYABLES'" , you can even let your computer automatically select 
which vouchers are to be paid. 

VERSAPAYROLLT" $99.95 
VERSA PAYRou·· is a powerful and sophisticated, but easy to use payroll system that 
keeps track of all government-required payroll information. Complete employee records 
are maintained, and all necessary payroll calculations are performed automatically, with 
totals displayed on screen for operator approval. A payroll can be run totally, automati
cally, or the operator can intervene to prevent a check from being printed, or to alter 
information on it. If desired, totals may be posted to the VERSAlEDGER lr" system. 

VERSAINVENTORY" $99.95 
VERSA INVENTORY'" is a complete inventory control system that gives you instant access 
to data on any item. VERSA INVENTORY'" keeps track of all information related to what 
items are in stock, out of stock, on backorder, etc., stores sales and pricing data, alerts 
you when an item falls below a preset reorder point, and allows you to enter and print 
invoices directly or to link with the VERSA RECEIVABLES'" system. VERSA INVENTORY'" prints 
all needed inventory listings, reports of items below reorder point, inventory value re· 
ports, period and year-to-date sales reports, price lists, inventory checklists, etc. 

50 N. PASCACK ROAD, SPRING VALLEY, N.Y. 10977 

VERSALEDGER liT" $149.95 
VERSAlEDGER [['" is a complete accounting system that grows as your business 
grows. VERSA !.EDGER IP" can be used as a simple personal checkbook register, 
expanded to a small business bookkeeping system or developed into a large 
corporate general ledger system without any additional software. 

• VERSA!.EDGER II'" gives you almost unlimited storage capacity 
(300 to 10,000 entries per month, depending on the system), 

• stores all check and general ledger information forever, 
• prints tractor-feed checks, 
• handles multiple checkbooks and general ledgers, 
• prints 17 customized accounting reports including check registers, 

balance sheets, income statements, transaction reports, account 
listings, etc. 

VERSA!.EDGER IF" comes with a professionally-written 160 page manual de
signed for first-time users. The VERSA!.EDGER ll'" manual will help you become 
quickly familiar with VERSA lEDGER IP", using complete sample data files 
supplied on diskette and more than 50 pages of sample pnntouts. 

SATISFACTION GUARANTEED! 
Every VERSA BUSINESS'� module is guaranteed to outperform all other competitive systems, 
and at a fraction of their cost. lf you are not satisfied with any VERSABUSINESS'� module, you 
may return it within 30 days for a refund. Manuals for any VERSABUSINESS'• module may be 
purchased for $25 each, credited toward a later purchase of that module. 

To Order: Write or call Toll-free (800) 43 1-2818 
( N .  Y.S. residents call 9 14-425- 1535) • add $3 for shipping in UPS areas • add $5 to CANADA or MEXICO 

• add $4 for C.O.D. or non-UPS areas � • add proper posta� else\·;here 

DEALER INQUIRIES WELCOME ,;;;;;.. - � 
All prices and specifications subject to change I Delivery subject to availability. 

• TRS-80 is a trademark of the Radio Shack Division of Tandy Ccrp . . *APPLE is a trademark of Apple Corp. · *IBM IS a trademark of IBM Corp. · *OSBORNE ts a trademark of Osborne Corp. 
•CP/M is a trademark of Digital Research · *XEROX is a trademark of Xerox Corp. 



Photo 5: The System 68K's central processing unit's 68K-byte board. 

The only problem with this software package is that 
you'll have to format and copy all of your disks under 
CP/M. For some unexplained reason, the Diskcopy util
ity doesn't run under MP/M, but that is a minor incon
venience. 

System 68K Hardware 
The only real difference between the System 816/C and 

the System 68K is the central processing unit's 68K-byte 
board, shown in photo 5. As the name implies, this 
board is an S-100 processor card that uses the 68000 pro
cessor. It upgrades any IEEE-696/S-100 computer system 
from 8 to 16 bits. The 68000 runs at either 4 or 8 MHz 
(standard at 8 MHz) and works with a variety of 8- and 
16-bit memory and peripheral devices. Another version 
that runs at 5 or 10 MHz is available. The board furnishes 
two sockets for up to 16K bytes of ROM (read-only mem
ory), a jump-on-reset feature, and it even has provisions 
for an optional memory-management unit. A 24-bit ad
dressing scheme accommodates up to 16 megabytes of 
memory, including a 64K-byte block of 110 addresses. 

For $695, you can add the central processing unit's 68K 
bytes to your System 816/C. You simply unplug the old 
processor board, plug in the new board and change a 
few DIP switch positions, and change a jumper on the 
Disk 1 card. 

Once you've made these changes, you've turned your 
System 816/C into a System 68K. Buying the System 68K 
does have one advantage over upgrading a System 816/C, 
however-it already comes with 1.5 megabytes of M
DRIVE/H. 

System 68K Software 
Compuprds version of CP/M-68K comes on two disks. 

The first disk contains CP/M-68K and its C compiler con
figured for the System 68K. The second disk gives you 
everything you need to create a customized system, in
cluding the source, library, and submit files needed to 
modify the BIOS (basic input/output system) to meet 
your system requirements. Thus, one System 68K can 
act as a development system for other CP/M-68K sys
tems. 

The CP/M-68K oper?ting system that Compupro pro-
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vides requires at least 256K bytes of RAM addressed at 
0; a floppy-disk drive connected to the Disk 1 board (ad
dressed at hexadecimal CO); a terminal set for 9600 bps 
(bits per second) with an 8-bit word length, no parity, 
two stop bits, and, to accommodate system 110, Compu
prds System Support 1 board with its 110 address set 
to hexadecimal 50. 

You also get a third disk containing another stand
alone system, MAPFORTH. The system includes the 
operating system, a FORTH compiler and interpreter, 
and a variety of precompiled utilities written in FORTH. 
You can't use FORTH and CP/M-68K together, but at least 
for the moment you can write FORTH programs. Later, 
these should port over to other operating systems with 
little problem. 

Using CP/M-68K proved straightforward.  The only bug 
appears in the Diskcopy utility. You can only Diskcopy 
a single-sided disk to a single-sided disk. You can copy 
individual files to a larger disk with PIP (peripheral
interchange program), but you cannot use the Diskcopy 
routine. This problem occurs with the System 816/C ver
sion of CP/M, too. 

Performance 
''A High-Level Language Benchmark" (September 1981 

BYTE, page 180) and "Eratosthenes Revisited: Once More 
through the Sieve" (January 1983 BYTE, page 283) com
pared the computational speed of a variety of 8- and 
16-bit computer systems. The benchmarks with which 
the comparisons were performed were all written in 
high-level languages, such as FORTRAN, FORTH, 
Pascal, and C. Digital Research's CP/M-68K operating 
system comes with a C compiler, so I was able to make 
a direct comparison with the machines already reviewed. 

In the September 1981 article, the fastest execution time 
recorded was logged by a 68000 programmed in assem
bly language. It executed the program in 1.12 seconds. 
A PDP-11/70 running C came in second place, executing 
the benchmark in 1.52 seconds. Also in the 4.00 seconds
and-under category was an 8086 (assemply language), 
a PDP-11/70 running NBS Pascal, a Z8000 running Onyx 
C (Unix), and a 5-MHz 8088 programmed in assembly 
language. According to my testing, the System 68K 
should fit in next, because it ran the benchmark in 4.5 
seconds, tying for seventh place with a PDP-11/60 run
ning NBS Pascal . A PDP-11/40 running C placed ninth 
with an execution speed of 6.1 seconds. This puts Com
pupro in the top third of the 26 16-bit machines tested 
(25 reported in the article, plus the Compupro) . 

The much more comprehensive 1983 survey tested 17 
different 68000-based machines, with the same bench
mark used earlier. Four of these executed the program 
in less than 4.5 seconds, the fastest being an 8-MHz 
machine programmed in assembly code. Only one other 
68000-based machine ran faster than 4.0 seconds-a ma
chine programmed in SMPL that ran in 2.6 seconds. 

In short, the Compupro System 68K compares favor
ably with other systems. It isn't the fastest or most effi
cient, but it is competitive. 
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If word processing has become i ncreasi ng ly i m portant 
in cons idering the growth of your person a l  computer 
system, then your choice in select i n g  a pri nter shou ld be a 
m aj or decis ion,  not a m ajor i nvestment. If PERFOR
MANCE, COM PAT I B I L ITY and PRICE are sign ificant fac
tors in determ i n i ng you r  dec is ion,  then the J u k i Model 
6 1 00 letter Qual ity, D aisywheel Pr i nter w i l l  benefit you . 

Here's why . . .  

PERF.ORMANCE 

Engi neered for prec is ion performa nce, the Juki Model 
6 1 00 has been field tested and proven for accu racy, 

rel iabi l ity and versati l ity. I t  pri nts b i -d i recti ona l ly  at 1 8  
cps, has proport ional  spac i ng, 1 0/ 1 2/ 1 5  pitch and per
forms the l atest word processi ng functions inc lud ing  
SJ.J perscri pt, subscr i pt, bold/shadow print i ng, double 
str i ke, underl i n i ng and graph ics .  It hou ses dver 40 bu i l t- i n  
control com mands, has a buffer mem ory expandable to 
8 k, and operates on a l i near i n d uction motor ensuring 
accu rate posi t ioni ng. Also, the J u ki Pr i nter i s  l ightweight 
and conventional  i n  design, has a l ow noise l evel and is 
ava i lable with a Tractor Feed . 

ACORN DATA PRODUCTS 
7304-L South Alton Way 
�m�1;�:;�o Bom 
Ser�ln&, 
MT,WY, CO, UT,NM 

BUTLER ASSOCIATES. INC 
B2A Winchester Street Newton. MA 02161 
61 7/964-5270 
Serlin&, 
ME, NH.VT, CT.RI,MA 

COMPUTER SERVICES GENTRY ASSOCIATES. INC. 
INTERNATIONAL CORP. 7665 Currency Drive 
560 Sylvan Avenue Orlando. FL 32809 
��,�:s::!s���s.N.J.07632 ���:i���

-7450 
Serlin&, METRO NY,E. PA.NJ TN, NC, SC. MS. LA.AL.GA. FL 

TECHNOLOGY MARKETING CORP. VITEK 

I nterface it.  . .  the J u ki Letter Q u a l ity, Dai sywheel Pri nter 
is compat ib le  with a l l  m aj or personal  com puters and is 
equi pped with Centron ics Para l le l  i n terface as standard 
equ i pment and is a va i l ab l e  w i th the RS-2 3 2 C  Ser ia l  con
nection as wel l .  It conven ient ly u ses IBM Selectric ™ r ib
bons and 1 00 character Royal/ Ad ler ™ d a isywheels  with 
a variety of type sty l es to c hoose from . 

With a l l  the advanced featu res of a h i gher priced un i t  
combined with conve n i ence and depend abi l ity, the low 
cost of the J u ki Model 6 1 00 adds up to one t h i ng . . .  hard 
copy at a soft pr ice.  

At $599.00 the Juki  Model 6 1 00 Letter Q u a l ity, Daisy

wheel  Pri nter w i l l  complement your persona l  com puter 
system with a m i n i m u m  i nvestment. 

Contact you r local 
Juki  D i str ibutor for 
further deta i l s. 

INFORMATION SYSTEMS, INC. 
2420 E. Oakton Street, Unit K 
�\�����

o
B�5��8hts. IL 60005 

Ser�int, 
WI, IL,MN, IA.MO,NE.NO.KS.SO 

INTERNATIONAL BUSINESS 
SYSTEMS CENTER 
7023 Little River Turnpike 
Annandale, VA 22003 
703/750-3BB5 
Sming,MD.DE,DC.VA 

OSSMANN COMPUTER SIGMA DISTRIBUTING 
TECHNOLOGIES, INC. 2 1 10 1 16th Ave. N. E. 
6666 Old Collamer Road Bellevue, WA 98005 
E. Syracuse, NY 1 3057 206/454-6307 
315/437-6666 Serilnt, 
Smin&, UPSTATE NY WA,OR,IO,AK 

WESTERN MICRO NATIONAL HEADQUARTERS: WEST COAST: SOUTHERN MICRO 
DISTRIBUTORS 
87DB Ro�al Lane 

STAR-TRDNIC 
DISTRIBUTOR CO. 2300 Valley View Lane 930-G Boardwalk Avenue 

Suite 109 San Marcos. CA 92069 
TECHNOLOGY JUKI INOUSTRIES OF AMERICA, INC. JUKI INDUSTRIES OF AMERICA, INC. 
10040 Bubb Road DA DIVISION CALIFORNIA DIVISION 

����·sLJ�B
3 

Ser�lnt: TX, DK,AR. LA 

23976 Freeway Park Drive 
Farminrton Hills, Ml 4BD24 
313l41'1-7586 
Smint:MI.IN,OH, KY. W.PA. WV 

Dallas, TX 75234 6191744-B305 
214/243-7994 Servin&: 
Serlin&, TX. OK,AR, LA S.CA 

Cupertino. CA 95014 299 Market Street 3555 Lomita BJiulevard 
4DB/725-1660 Saddle Brook, NJ 07662 Torrance, CA 90505 
Serving:N.CA, NV.Al t.:2=0.::.11.::36::.B·.::36::.6B:...._ ____ ..:2.:..:13.:.../3:..:.25.:...·.:..:30_93 ____ -l 

Circle 199 on inquiry card. 



Photo 6: The stack of manuals that you get with either computer. 

Documentation 
Compupro's documentation is aimed at system inte

grators, not users. As a result, the system does not come 
with one system manual, but with a manual for each 
board and software program, as photo 6 shows. This 
miasmatic approach to system documentation produces 
literature that is both thorough and thoroughly confus
ing. It isn't always clear which manual you should be 
reading. Individual manuals should not be eliminated, 
but a system manual should be added. It would also be 
a great help if there were at least a user's cross reference 
that pointed to the proper manual for answers to 
questions. 

5Ja"DISK CONTROLLER 
KEY FEATU RES 
• Ful l  sector bufferi ng 

• Logical sector addressi ng 

• Multiple sector, cylinder operation 
• 1 1  bit b u rst ECC 

• Self-diagnostic capabi l ity 

• Automatic sector alternation 

for the diffective sectors 

• Automatic Error Retry 

• I n d ustry Sta nd urd SASI I/F 

National Computer Ltd. 
UASON OFFICE IN CALIFORNIA 
PHONE:(408/734-1006 FAX:14081744-0709 
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AKEBONO BLDG. 2-6-12 IWAMOTO-CHO 
CHIYOOA-KU, TOKYO, JAPAN 
PHONE:IOJ/863-6705 TLX:J27542 
FAX:I03IB64-4581 

Circle 260 on inquiry card. 

Using the System 
In spite of the documentation problem, the system 

proved simple to configure and begin using. There really 
isn't much to know, and there is plenty of information 
in the MP/M 8-16 Technical Manual and Installation Pro
cedures to get you up and running in half an hour. The 
system doesn't come with a terminal, but I pressed an 
Adds Yiewpoint terminal into service and it worked well. 

Playing with a new system with no regard for the con
sequences can uncover some interesting anomalies. By 
trying thousands of things that didn't work, I discovered 
a minor problem with the shell program; it is possible 
to create a user interface that doesn't allow any users to 
sign on . All passwords become invalid, but the system 
insists on a password. The situation produces the kind 
of frustration experienced by Wordstar users who have 
just been told the disk is full. You know what you want 
to do, but there's no way to tell the system. 

There is one other trap that is easy to fall into. Using 
the M-DRIVE/H is so much like using a fast disk drive, 
it is hard to remember that, when you turn off the power, 
the files on the M-DRIVE/H go away. Rebooting is no 
problem, because the boot routine doesn't reformat the 
M-DRIVE/H; but turning the power off without first put
ting the files you want to keep on a real disk is a definite 
mistake. 

There seems to be no safeguard against making that 
error. A provision in MP/M 8-16 allows the system to 
automatically back up working files to the hard disk if 
you have one, but it has nothing that will rescue a user 
from the folly of turning off the power with data on the 
M drive. You could use the Sched (schedule) utility to 
cause the system to PIP all of the files from drive M to 
one of the floppy disks periodically, but that might prove 
disconcerting to unsuspecting users. 

Conclusions 
Although the System 816/C has a fairly high price tag 

($10,890 with M-DRIVE/H), in a multiuser application 
it provides high performance at only about $3600 per 
user. Converting the System 816/C to a System 68K is 
simple and takes but a few minutes. And the System 
68K's performance compares favorably to that of other 
68000-based computers and PDP-11/60 minicomputers. 
The M-DRIVE/H solid-state disk emulator eliminates 
disk-access bottlenecks and the dual processor scheme 
of the System 816/C works well and is totally transparent 
to the user. The Americare program makes either com
puter a good bet for business and professional users. On 
the minus side, the System 816/C needs a Diskcopy rou
tine that will run under MP/M. But the MP/M 8-16 shell 
will let you create exactly the system you want for each 
user. Well designed and executed, both computers are 
easy to love .•  

Ed Teja (238 Swift St., Sa11ta Cruz, CA 95060) writes extensively about 
computers a11d peripherals. His latest book, A Designer's Guide to Disk 
Drives, will soo11 be published by Resto11 Publishi11g Company l11c. 

Circle 264 on inquiry card. ---+ 





CHICAGO 
NEW YORK 

FORMERLY 
APPLE FEST & PC'83 
Plan now to attend the Personal 
Computer Userfests, the largest 

. events ever . . .  for Apple and 
I BM PC users. 

Userfest brings together two of 
the largest, most successful 
shows ever conceived for per
sonal computer users: Applefest 
and PC'83. Now that Apple and 
I BM can run each other's soft
ware, and with so many products 
adapted for both systems, the 
two shows merged beautifu l ly. 

So don't miss the Personal Com
puter Userfest when it comes to 
Chicago and New York i n  1 984. 
It's a once-only opportun ity. 
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Userfest featu res al l  the major 
makes of Apple and IBM com
puter compatibles. I n  fact, it's the 
largest display of these products, 
and biggest gathering of I BM 
and Apple experts, ever assem
bled in either city. Hence, you 
can learn more in two days at 
Userfest than you could 1n  
months of  visiting computer 
stores or reading trade journals. 

At Userfest you' l l see-and try 
out- all of the newest state-of
the-art products for your  Apple, 
I BM PC or  work-alike. Each Show 
has hundreds of d isplays and 
exhibits, and thousands and 
thousands of products including 
innovative new software, power 
peripherals, accessories, sup
port services, books and publi
cations. Products to help you 
explore the fu l l  potential of your  
computer for office, home and 
school appl ications. 

And best of al l ,  everything on dis
play at Userfest is for sale ,  usu
ally at special show prices, so 
you can save hundreds, even 
thousands of dol lars making 
your  pu rchases at the 

Order your  tickets in  advance 
and avoid long l ines. Admission 
is $1 0.00 for a one-day ticket, or 
$20.00 for four days. Chi ldren's 
tickets (under 1 0  years of age) 
are $4.00 and $8.00. If  you need 
hotel accommodations and/or 
air l ine reservations, check the 
l ine on the Advance Ticket form. 



FEATURING 
IBM, APPLE & 
WORK-ALIKE 
COMPUTERS & 
COMPATIBLES 

USER FEST/ NEW YOR K  
Thursday-Sunday 
September 20-23, 1 984 
Madison Square Garden 
1 0:00AM to 5 :00PM daily 

For intormation about exhibit ing 
at the Personal Computer User
tests , call or write Northeast 
Expositions, 822 Boylston Street, 
Chestnut Hill , Mass 021 67 .  
Tel :  61 7-739-2000. 

ADVANCE TIC KET ORDER FOR M  
Mail this form (or a facsimile) 
with ful l payment to Northeast 
Expositions, 822 Boylston Street, 
Chestnut Hi l l ,  Mass 02167. 
Tel :  61 7-739-2000. No ticket 
orders accepted 14 days or 
nearer to each Show. Your tick-
ets wi l l  be mailed one month 
prior to the Show. Sorry, no tele
phone or credit card orders please. 

Circle 404 on inquiry card. 

lHE PERSaW.. CO\\PUTER 

USERFFSI 
USER FEST/ 
C H ICAGO 
Thursday-Sunday 
May 3-6, 1 984 
1 0:00AM to 5:00PM dai ly 
O'Hare Exposition Center 
9291 West Bryn Mawr 
Rosemont, I l l inois 
(next to Chicago's O'Hare Airport) 

For hotel information call or write 
Trade Show Department, Fox 
Travel ,  P.O .  Box 498, Waltham , 
Mass 02254. Tel :  61 7-890-1 770 
or 800-225-841 0 ext. 314.  

Userfest (formerly known as 
Applefest and PC'83) is pro
duced by Northeast Expositions, 
822 Boylston Street, Chestnut 
H i l l ,  Mass 021 67. 

Name: ___________________ _ 
Company (if any): _________________ _ 
Address: ___________________ _ 
City: ___________ State: ____ Zip: ____ _ 
Tel Day ( __ ) Evening (--l-------
Enclosed is full payment for: 

__ adult one-day tickets @ $10.00 each quantoty adult four-day tickets@ $20.00 each quantity 

use this line for children's ticket orders 
D Check here if you need hotel and/or airline information 
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Software Review 

Microsoft Flight Sitnulator 
Even experienced pilots will find this program useful and challenging 

by Stan Miastkowski 

As any programmer knows, simulations are one of the 
toughest programs to write. The seemingly endless list 
of interacting variables that comprise events that hap
pen in the "real world" makes for a programmer's night
mare. That's why simulations used by serious research
ers are often run on mainframe computers or even super
computers like the Cray-1. Their incredible speeds and 
megamemories make them capable of processing the 
numerous variables and the endless streams of data used 
in such advanced fields as weapons and weather re
search-not to mention that the government is often the 
only entity capable of laying down the substantial bucks 
required for systems like these. 

Despite the inherent roadblocks, programmers of mini
computers and microcomputers are forging new ground 
in simulations. Not all of the work is being done in 
esoteric scientific fields. In fact, microcomputer-based 
simulations are becoming increasingly common in the 
entertainment arena. Some of the most advanced work 
has been done by Atari's Chris Crawford (see "Chris 
Crawford: Artist as Game Designer;' June 1982 Popular 
Computing, page 55), whds responsible for such ground
breaking games as Eastern Front . 

Flight simulators for microcomputers have been 
around almost since the beginning. Most have been 
rather crude, relying on slowly updated primitive graph
ics or an instrument panel only. Although fun for the 
non pilot, they haven't had enough features for an expe
rienced pilot to find them useful or challenging. The 
Microsoft Flight Simulator is a refreshing exception, a 
fast-moving, realistic package that makes you consider 
all the variables and make the fast decisions that a pilot 
must make. 

Flight 
Although highly experienced pilots with tens of thou

sands of hours "behind the stick" often tell you that fly-
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ing becomes boring, don't be deceived. Flying an air
plane, be it a Cessna trainer or a Boeing 747, is an ex
hilarating experience that requires complete concentra
tion on the numerous visual and sensory cues (sound, 
movement, etc . )  that assail the senses from the instru
ments, radios, and outside world. It truly uses the brain's 
ability to parallel-process large amounts of data. But how 
do you develop a flight simulator? 

The complete-environment simulators used by the air
lines for training pilots are one extreme. Sometimes cost
ing nearly as much as a real airplane, these closed-cock
pit simulators are mounted on hydraulic legs to simu
late movement and utilize high-resolution computer
generated graphics projected onto a large screen that sits 
in front of the pilots. The mind-boggling array of in
struments in a modern jet cockpit are all there, and the 
whole thing is usually controlled by a superminicom
puter such as a Digital Equipment Corporation VAX. So 
realistic are these simulators that the FAA (Federal Avia
tion Administration) recognizes them as equal to flying· 
a real aircraft for part of a pilot's training program. 

Obviously, more than a couple of compromises are in 
order for a flight simulator that uses a personal com
puter. Movement must be simulated on the screen only, 
and computer-generated representations of the instru
ments also must be on the screen. In addition, the pro
grammer must be well aware of the limitations of the 
processor, memory, and graphics capability of the com
puter used. 

The Microsoft Simulator 
The Microsoft Flight Simulator runs on the IBM Per

sonal Computer (along with the Corona [with graphics 
board], the Chameleon, the Compaq, and several other 
PC clones), a logical choice because of its 16-bit processor 
and high-resolution graphics. It comes on a single 
5V4-inch floppy disk, so it can be used on a single-drive 



(la) (lb) 

Photo 1: The view forward while waiting for takeoff clearance is shown in la. Note the instrument status. Photo lb shows the situation 
just after lift-off, banking to the right. Instrument indications correspond to control settings and aircraft speed and attitude. 

system. The disk's built-in copy-protection scheme allows 
you to make a single backup copy, a wise thing to do 
because the simulator quickly can become habit form
ing and the disk will get heavy use. It requires only the 
minimum memory (64K bytes), although you'll need the 
color/graphics card. 

A word about the video display: although when you 
boot the disk the flight simulator asks you which type 
of display you're using (color TV/composite monitor, 
black-and-white TV/monitor, or RGB monitor), the 
realism of the simulator depends highly on the use of 
color. It will work in full color only with a color TV or 
composite monitor; an RGB (red-green-blue) display will 
display black and white. Although a color composite 
monitor is by far preferred, I found a color TV adequate 
(though a bit tiring on the eyes). You need color for one 
good reason: a pilot uses color to sort out the visual cues, 
both from the instruments and the view out the win
dow. The one exception is night flying (available in the 
simulator) where, in real conditions, instruments are red
lighted to ensure that night vision isn't affected.  In the 
simulator's night-flying mode, the instruments remain 
the same color they are in the "daylight," not exactly 
realistic but still quite usable. 

I strongly recommend staying away from this package 
if you don't have access to a color video display. Al
though you can still use it, it will soon become frustrat
ing. Lack of color takes away a large degree of its realism. 
Besides, if you're color'blind, the real world denies you 
the medical certificate needed to fly as pilot in command. 

The simulator comes with a complete 93-page manual 
that includes several charts used for both VFR (visual 
flight rules) and IFR (instrument flight rules) flying. 
These are partial versions of actual government maps, 
the ones used by pilots during real flights. The manual, 
though a complete step-by-step run-through of the 
simulator, is a bit difficult to use as a reference guide. 

I found I had to make up my own place markers for areas 
I'd be referencing often. 

When you first boot the disk and select the video-dis
play type, you're given the option of entering demo 
mode or regular flight mode. The demo mode is a good 
place to start, taking you through a short flight and 
letting you get a feel for the features. 

The video display is divided horizontally into two parts 
(see photo 1) . The top part is the view out the "wind
shield" of the airplane. This high-resolution view is up
graded about three times a second, resulting in a some
times-uncanny degree of realism. The resolution is ex
cellent, and objects on the ground are clearly discern
ible for what they are, rather than just a hazy intersec
tion of jagged lines. However, don't expect to see intimate 
details of the cities and towns you're "flying" over. 
Because of obvious memory limitations, three-dimen-

. sional objects are outlines, without details filled in. 
The lower part of the display contains the instrument 

cluster, including the standard airspeed indicator, ar
tificial horizon, altimeter, turn coordinator, heading in
dicator, and rate-of-climb indicator found in every air
plane. In addition, you11 find an Omni-Bearing Indicator 
with glide slope (for landings during instrument condi
tions), a clock, magnetic compass, and various annun
ciator lights that monitor lights, landing gear, carburetor 
heat, and outer/middle/inner markers (also used for in
strument landings) . There's also a full complement of 
instruments that monitor the engine, including a ta
chometer, oil temperature and pressure gauges, and, 
most important, dual fuel gauges for left and right tanks. 
A single NAV/COM (navigation/communication) radio is 
provided, as is a radar transponder that sends a coded 
signal every time a pulse from tracking radar hits the 
airplane. 

All in all, the plane is very well outfitted.  About the 
only things missing are an ADF (automatic direction 
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Figure 1: Aircraft controls for the flight simulator. The British Ace mode adds a declare-war key (W) along with bomb-drop (X) and machine
gun burst (space bar). 

finder) and a second (or even third) NAV/COM radio. 
The many frequency changes needed during instrument 
flight and during a departure from or approach to a 
moderately busy airport can be maddening with only 
a single radio. 

The Microsoft Flight Simulator was designed by its 
author, Bruce Artwick of Sublogic Corporation, to 
simulate a Cessna 182. This single-engine aircraft-called 
the Skylane-delivers relatively high performance. 
Because an airplane like the Skylane has enough power 
and controls to get you into trouble, it's not normally 
used for student training. The simulator acts surprisingly 
close to the Sky lane, the major difference being that the 
simulator can climb a bit faster than the "real thing:' An
other difference between the simulator and the Skylane 
is that the simulator has a retractable landing gear in
stead of the Skylane's fixed landing gear. 

Flight Controls 
In an actual airplane, you control it using four major 

controls: 

1.  Yoke. This is the "steering wheel" of the airplane. Turn
ing it right or left controls the ailerons on the tips of 
the wings and banks the aircraft right or left. Pushing 
it in and pulling it out controls the elevator, the large 
horizontal wing on the back of the airplane. Pushing 
it forward tilts the nose down; pulling it backward tilts 
the nose up. 

2. Rudder. This is the vertical wing on the back of the 
airplane, which is controlled by two pedals on the 
floor. It controls the left to right axis of the airplane. 
Maneuvers such as turns actually cause the airplane 
to slip sideways unless the turn is coordinated with the 
rudder. On the ground, most airplanes have the front
wheel steering connected to the rudder pedals. 

3. Throttle. The amount of power in an airplane controls 
its rate of climb and descent as well as its airspeed. 

• In fact, proper use of the throttle is one of the most 
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difficult aspects of flight to learn. Landing an airplane 
properly is a fine art of controlling descent using 
power and the yoke so that the airplane stalls (stops 
flying) several inches above the runway. 

4. Trim. Depending on the power and airspeed, as well 
as conditions such as passenger and equipment load 
and quantity and location of fuel, the force needed 
on the yoke to make the airplane perform a maneuver 
can vary greatly. The trim is a fine adjustment that 
equalizes the forces on the airplane. 

Obviously, there's no yoke, throttle, trim lever, or rud
der pedals on the IBM PC. Therefore, these variables are 
controlled by the keyboard (see figure 1). The primary 
controls are clustered on the numeric keypad located on 
the right side of the IBM keyboard. The primary yoke 
controls are in a standard cross configuration, with 2 ( t) 
and 8 (i) controlling the nose attitude (elevator) and 4 
(<-) and 6 ( __. ) controlling left and right banking 
(ailerons) . The 0 (left) and + (right) keys are your "rud
der pedals" and throttle position is controlled by the 
even-numbered F2 through FlO function keys on the left 
side of the keyboard. In all cases, pressing key 5 on the 
keypad centers the yoke. Because you don't have that 
"seat of the pants" feel, indicators on the panel show 
you the position of your controls. You do, of course, also 
get visual cues, such as when the ground is rushing up 
on you and your airspeed is incre�sing dramatically. The 
odd-numbered function keys (Fl through F9) control the 
flaps, which are used to increase lift, primarily during 
a descent to the runway, when you're flying comparative
ly slowly. 

Other keys on the main keyboard control functions 
such as turning the lights or carburetor heat on and off 
and setting the frequency on the radios. The most im
portant one is P, for pause. It lets you take a break dur
ing a difficult instrument approach-something you ob
viously can't do in real life. 
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(2a) (2b) 

Photo 2: Pages 1 (2a) and 2 (2b) of Editor screens. As you can see, many variables can be changed to vary flight conditions. 

The Editor 
One of the keys to any good simulator is to make sure 

it doesn't repeat itself. This is where the Microsoft Flight 
Simulator shines. The Editor (see photo 2) lets you set 
up an almost infinite variety of flight conditions, in
cluding the time of season, time of day, cloud layers, 
wind, turbulence, and, most important, the location. 
The simulator is a real-time program, and you can ac
tually fly between Seattle and Los Angeles, although it 
will take several hours. The simulator has geographic 
detail and airport information for four areas : Seattle, Los 

At a Glance 

Name 
Microsoft Flight Simulator 

Use 
Simulates VFR/IFR flight in a Cessna 182 single-engine aircraft 

Manufacturer 
Microsoft Corporation 
10700 Northup Way 
Bellevue. WA 98004 

Price 
s so 

Features 
High-resolution real-time graphics display. full VFR/IFR instrumen
tation. 10 preset flight modes. 20 customizable flight modes. 
parameters can be stored in RAM to restore position. British Ace 
World War I game. pause key. and ability to make single backup 

Format 
5 V. -inch floppy disk for IBM Personal Computer; requires 64K 
bytes of RAM. a single floppy-disk drive. and a color-graphics 
board 

Documentation 
93-page tutorial manual 

Audience 
Student pilots. experienced pilots. prospective pilots. and anyone 
interested in a full-featured simulation of what flying an airplane 
is like 
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Angeles, Chicago, and New York/Boston. Each area com
prises about 10,000 square miles. For convenience 
sake, you'll probably want to limit your flights to airports 
within these areas, which include plenty of variety. You 
tell the simulator the latitude and longitude of where 
you want to start (normally on the ground at the airport). 
You can also start off in the middle of a flight if you wish. 

In addition to the 1 0  preset 
modes, you can set up and store 

up to 20 more modes. 

Ten preset flight modes are included on the disk, rang
ing from easy flight to advanced instrument conditions 
in bad weather. One of the modes is British Ace (see 
photo 3), where you're a World War I ace flying against 
Germany. When you get sick of normal flying, you can 
enter this mode and have machine guns and bombs at 
your disposal over the terrain of France and Germany. 
It's a pleasant diversion that still requires a good deal 
of flying skill, and you won't succeed if you haven't spent 
some time using the easy flight mode. 

In addition to the 10 preset modes, you can set up and 
store up to 20 more modes. This gives you a large vari
ety of flights that you can make. 

A Sample Flight 
To give you an idea of how the simulator works, let's 

take a quick flight .  When you choose the easy flight 
mode (which is automatically entered from the first 
menu), you're lined up on the active runway of Meigs 
Field, a small airport located next to Lake Michigan near 
Chicago. Because it's an uncontrolled airport (no con
trol tower), you're all set to take off. You can, if you wish, 
"taxi" around the airfield using a unique "radar" feature 
(see photo 4) that you don't find in a real airplane. Press
ing Num Lock gives you a view of the airport from above, 
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Photo 3: The view forward in the British Ace mode selected by the Europe 1917 option in photo 2b. Note the addition of a sighting device 
in the windshield and an annament indicator and attack radar at the lower right. 

with your aircraft in the middle. You can taxi around the 
airfield using your throttle, and zoom the view in or out 
using the + or - keys. If only real airplanes had this. 
The taxiways at large airports are confusing masses of 
intersections and branches going off in many directions. 
They can be murder if you're not familiar with the air
port. I well remember flying a small Piper aircraft into 
Logan Airport in Boston and being told by ground con
trol to taxi "using the inner delta:' Absolute gibberish! 

Once you're lined up on the runway (see photo la), 
you can hear the engine sounds coming from the 
speaker. (It can be turned off.) After a standard pretake
off check, you apply full throttle by hitting the F2 key. 
The engines rev up, and you steer to keep yourself in 
the middle of the runway using the rudder keys. When 
you reach 55 knots as shown on your airspeed indicator, 
you raise the nose by pressing key 2 about six times. 
You're off (see photo lb) . In addition to the airport and 
the lake, the John Hancock Tower is visible. For this VFR 
flight, the tower is an excellent reference. 

The adjustments that you must make on the flight 
simulator are very much what would be done in a real 
aircraft. After the gear is up, you gain a bit of airspeed 
and can slightly reduce power to get the best rate of 
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climb. The easy flight mode is a perfect way to get used 
to the feel of your computerized airplane. Turns are auto
matically coordinated, which means you don't have to 
worry about the rudder controls whenever you bank the 
aircraft. 

Landing, as in a real airplane, is the toughest part. The 
best thing to do before even attempting it is to fly out 
over the lake and try turns, ascents, descents, and fly
ing at a constant altitude until you're absolutely sure 
you're comfortable with your aircraft. Experienced pilots 
will spend a great deal of time looking at their instru
ments, the best cues for what's happening. Unless you're 
particularly talented (or lticky), you'll probably crash 
more than a couple of times. As in a real aircraft, there's 
a strong tendency to overcorrect on your controls, mak
ing the situation worse. With all the graphics and sound, 
you might expect a realistic crash. Sadly, that's not the 
case. If you crash, all you see is "CRASH!" on the screen. 
If you spin into the lake, you'll see "SPLASH!" Some
how, I expected more. 

You have to face the fact that unless you're specially 
gifted you're going to botch up landings. Although I've 
done hundreds of real landings, I found getting used 
to using the keyboard a big hurdle to overcome. As pre-
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Photo 4: "Radar" view of your aircraft at rest on the runway. Left 
to right, the top four round instruments are airspeed, attitude, 
altimeter, and Omni-Bearing with glide slope (navigation); the bottom 
four round instruments include a turn coordinator, heading indicator, 
vertical-speed indicator, and tachometer. Also shown are control
position indicators for ailerons, elevator (and trim), rudder, flaps, and 
throttle. Beneath the compass (top right) are outer/middle/inner marker 
lights, communication and navigation radios, an identification 
transponder, and a clock. The top, far right, of the instrument panel 
holds fuel and engine oil temperature and pressure gauges as well 
as landing-gear, lights, magneto, and carburetor-heat indicators. 

viously mentioned, a landing involves a great deal to 
reach the ground at the same time the runway starts
without hitting the ground. It's damn tough in the 
simulator and took me about 15 tries to get it right. There 
was a satisfying feeling of accomplishment when I finally 
made it and heard the squeal of the wheels hitting the 
pavement. Even then you have to be careful-otherwise 
you'll bounce a few times before coming to a stop. 

Advanced Flying 
Once you've conquered the rigors of basic flying 

(which might take weeks of concentrated effort for begin
ners), you can graduate to more involved flights, such 
as those at night or from airports with control towers. 
Messages from the tower appear as text that marches 
across the top of your screen. Just as in a real airport, 
you'll receive clearance, contact ground control, taxi to 
the active runway, contact the tower (which will give 
takeoff clearance), and take off. All along the way you'll 
be told to change frequencies and will stay in contact 
with controllers until you're out of the airport area. It's 
incredibly realistic . 

The pinnacle of the pilot's art is flying by instruments. 
Getting an instrument rating is a long and involved pro
cess that requires many hours of concentrated ground 
and flight instruction. Although Microsoft's manual tells 
you all you need to know about how to operate the in
struments, understanding how to fly by instruments is 
well beyond its scope. If you plan to do any extensive 
instrument flying, Microsoft suggests obtaining the In
strument Flying Handbook published by the FAA. If you're 
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not familiar with instrument flight, it's an absolute 
essential. 

· 

Instrument flying with the simulator is, if possible, 
even more fun than VFR. Like the real thing, it requires 
intense concentration. You can fly complete trips in IFR, 
receiving instructions from the ground and tracking your 
course using VOR (VHF omnidirectional range) stations 
along your path. You might be asked to fly a holding 
pattern and then make an instrument approach through 
heavy overcast. Breaking out lined up with the runway 
and making a perfect landing is truly an exhilarating ex
perience. If you're a real glutton for punishment, you 
can even program in some heavy turbulence or aircraft 
problems that can be surprising. Making a successful 
landing after one of these flights may tempt yo� to kiss 
the carpet under your computer. 

The Negatives 
Despite its fantastic graphics and realism, I had one 

large problem with the simulator, the keyboard. After 
many hours of use, I still had to stop and think about 
which keys I needed to press in order to get the airplane 
to do what I wanted it to. Sometimes the delay was fatal. 
Unlike a real aircraft simulator, it's never possible for 
more than a few seconds to actually feel like you're fly
ing a real aircraft. Airplanes use controls, not keyboards; 
and whatever sense of reality existed quickly evaporated 
when I had to press a key. As a pilot, that reality of the 
keyboard was an intense bother, although I suspect 
someone who's never flown an airplane won't have that 
problem to the same degree that I did. 

With all the features programmed in, it's difficult to 
criticize the simulator for a few minor inconsistencies 
over a real aircraft. The major one, which amused me 
greatly, was the ability to do barrel rolls and even fly up
side down. The actual aircraft the simulator is patterned 
after is incapable of doing that. Airplanes designed for 
inverted flight must have special oil and carburetion sys
tems that work in any attitude. 

Conclusions 
The Microsoft Flight Simulator is a tour de force of the 

programmer's art. It acts like a real airplane, and the 
numerous variables that must be kept track of in actual 
flight are required here as well . It can be an excellent 
introduction to how an aircraft actually operates for a 
budding or student pilot and can even help instrument 
pilots or those going for an instrument rating sharpen 
their skills. It is, however, no substitute for professional 
FAA-approved flight instruction and is not recognized 
by flight schools or the FAA, so don't expect credit. The 
major block to its being rated excellent is that you must 
use a keyboard. I suspect that prospective pilots who 
use the flight simulator first may have some problems 
in converting to a real control yoke and rudder pedals. • 

Stan Miastkowski (POB 445, Peterborough, NH 03458) is a licensed pilot 
and currently is the computer columnist for Esquire magazine. 
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cations compatibi l ity with Era 2-the fi rst Personal any question .  

�omputer Commun ications System with the The state of the price of the state of the art. 
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Stores a virtual ly un l im ited number of telephone 
numbers - each one up to 31 dig its. Era 2 is Bel l 
212A com patib le, works with Pu lse or Touch
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mamframes, a l most any in formation sou rce 
that can be reached by telephone I i ne. 
Microcom, Era 2 and MNP are trademarks o f  Microcom, Inc. Apple is a trademark 
of Apple Computer Inc. Digital is a trademark of Digital Equipment Corporation. 
IBM IS a trademark of InternatiOnal Business Machines Corporation. 
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Software Review 
· 

The Eagle PC 
A clone with a few improvements and a few mistakes 

by Tom Wadlow 

The Eagle PC Reference Guide describes the Eagle PC 
as "a compact, modular personal or business computer 
system for the serious user with an eye to his budget:' 
The Eagle is all those things, but it does have its short
comings. 

The bottom-of-the-line Eagle PC is the Eagle PC-E, 
which costs $1995 for 64K bytes of RAM (random-access 
read/write memory), one 320K-byte floppy-disk drive, 
a keyboard, a parallel port; and two serial ports. It comes 
with no display board, monitor, or software. For $3495, 
you can get the Eagle PC-2, which comes with 128K 
bytes of RAM, two 320K-byte floppy-disk drives, a mono
chrome monitor, MS-DOS and CP/M-86, Eaglewriter, 
and Eaglecalc. Photo 1 shows the Eagle PC-2. 

Hardware 
Physically, the Eagle PC resembles the IDM PC. A pleas

ant feature for those with limited desk space is the little 
alcove underneath the chassis. You can slip the keyboard 
into this alcove when the system is not in use. The cav
ity, shown in photo 2, extends to the rear of the machine 
on the right side so that the keyboard cable can be routed 
through it. This is far superior to IDM's layout, in which 
the keyboard cable must come around the side of the 
machine, where it can get in the way. Unfortunately, the 
Eagle's cord enters the keyboard enclosure at an angle 
that guarantees the keyboard will not slide easily into 
the alcove. You can get around this by picking the key
board up as you place it in the cavity, but a quick, one
handed push would have been nicer. 

The Eagle has carried over one of my pet gripes from 
the IDM .  I prefer to place my monitor beside the com
puter rather than on top of it. Both IDM and Eagle put 
their video connectors and power connectors on oppo
site sides of the rear of the chassis, so no matter which 
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side you put the monitor on, one of the cables will be 
too short. An extra six inches of cable would eliminate 
this problem. 

The Eagle's construction leaves something to be 
desired if you intend to do simple maintenance on it. 
There are no less than 17 small screws of three similar 
(but not identical) sizes that you must remove to get at 
the inside of the unit. As a result, changing one of the 
power-supply fuses (two are outside, one inside) or add
ing a new set of memory chips involves removing and 
replacing 17 soft-metal Phillips-head screws. Do it with 
extreme care and you won't have a problem. But it 
doesn't take much to strip the slots for the screwdriver 
and wind up with a jammed screw. 

The Eagle does not perform a lengthy memory test on 
power-up, as the IDM PC does, so the machine will boot 
almost instantly when turned on. It can also be warm
started in the same manner as the IBM PC, by typing 
Ctrl-Alt-Del as one keystroke. And like the IBM, the 
Eagle cannot perform this vital function (short of turn
ing the power off) when a program bug trashes the soft
ware that listens for a Ctrl-Alt-Del. 

In my opinion, the hierarchy of personal computer fea
tures should be as follows: display, keyboard, mass stor
age, and anything else. The quality of the display should 
take precedence in both design time and effort over the 
keyboard, and the keyboard over the mass storage, and 
so on. Engineering involves compromises between goals 
and costs, and while a properly designed computer will 
still have compromises, they should be deep enough in
side the machine to escape notice. Compromising a dis
play or keyboard is asking for trouble. 

By this measure, the Eagle isn't quite up to what I 
would like to see in a personal computer. The optional 
Eagle display, when no motion is taking place, is a very 



Photo 1: The Eagle PC. 

close copy of the IBM monochrome display. Motion, 
however, is a different story entirely. The Eagle mono
chrome display scrolls in a visible ripple that is quite 
unpleasant to watch. Combining this with the long
persistence phosphor on the monitor makes the Eagle 
display annoying for any serious text editing. An IBM 
monochrome display board does work quite well, how
ever, in place of the Eagle display. It produces both at
tractive text and acceptable speed. I couldn't tell if bad 
interactions take place between the two printer ports 
when an IBM display is used. Since the expansion bus 
is also IBM PC compatible, most of the display boards 
on the market should work with the Eagle. As with all 
such mix-and-match components, you should check 
with the manufacturers to ensure compatibility. 

My biggest complaint about the Eagle concerns the 
keyboard (see photo 3) . The keyboard is the means by 
which you communicate with your computer. The bet
ter you can do that, the better you can use your com
puter. I am a touch-typist and have used dozens of key
boards, both professionally and personally, over several 
years. These days, I move quite easily between my home 
IBM keyboard (with its accursed Shift and Backspace 
keys) and a Lisp Machine keyboard at work (which has 
seven different kinds of Shift keys, any combination of 
which can be, and often is, used with a single character) . 
As you can see, I am used to dealing with a variety of 
often quite peculiar keyboards. 

The Eagle keyboard certainly qualifies as peculiar. 
While the alphanumeric keys are laid out more tradition
ally than on the IBM keyboard, they are not as widely 
spaced. My left hand always found the proper Home 
keys, but my right hand invariably went one key too far 
to the right. The Eagle keys have a mushy feel, with very 
little tactile feedback. This is fine if you just want to hit 

a key or two, but with extensive typing or word process
ing, it becomes quite bothersome. 

There are some serious errors in the layout of the other 
keys. My particular favorite is the way the cursor-control 
keys are laid out. The IBM PC places cursor control on 
the 2-4-6-8 keys of its numeric keypad. This layout is 
satisfactory, unless you want to enter numbers and move 
the cursor at the same time, which is not uncommon. 
Eagle chose to remove the cursor-control keys from the 
numeric pad and place them between the Enter key and 
the numbers. So there, in a vertical column, you have 
Up, Right, and Down. The Backspace key does double 
duty as Left, but you have to type Shift-Backspace to get 
the proper Left code. This layout is not very intuitive, 
not to mention being somewhat uncomfortable, and you 

Photo 2: The expansion-card connector cavity. The keyboard con
nector is to the left of the card connectors. The dark rectangle at the 
top is the magnetic catch. To get at the expansion slots, you can remove 
the piece of metal to which the cavity door is hinged. 
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Photo 3: The Eagle's keyboard. 

spend a lot of time rubbing out characters every time 
you want to move left . 

A little experimentation produced the undocumented 
fact that the 2-4-6-8 keys on the number pad do produce 
cursor-control codes when shifted. Unfortunately, 
neither the Shift-Lock nor the Alpha-Lock keys affect the 
number keys at all, so you must always hold down a 
Shift key to use this feature. 

Many of the function keys are labeled with functions 
for one or more of the Eagle applications programs. For 
example, hitting the function key labeled Files in Eagle
calc displays a directory of the current disk. While I have 
nothing against this per se, it seems to me that a general
purpose keyboard and a nice set of cardboard overlays 
would save us all the trouble of explaining to a novice 
why the Files key doesn't work with dBASE II or some 
other non-Eagle product . 

Eagle does have one special key that I do like a great 
deal-the Help key. And it does exactly what you would 
expect it to when you use it with Eagle software. 

Unlike the IBM keyboard, the Eagle keyboard has 
mechanically locked Shift-Lock and Alpha-Lock keys 
that actually give some indication of the state of the key
board. It is just a hint, though, since a program can set 
these locks in software. Thus, under some all-too
frequent circumstances, the actions of the two lock keys 
can be reversed, so that lowercase can be achieved only 
by keeping the Shift-Lock down. 

The keyboard has lots of other peculiarities, such as 
the numeric keypad with convenient Plus, Minus, and 
Times keys, but no Divide. Or the Enhance key, which 
is as big as the Enter key and takes up a space that would 
be a pretty good location for a correctly configured set 
of cursor-control keys. Enhance is used only in Eagle
writer, and I really had to dig in the manual to find out 
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where. But the major peculiarity of this keyboard is that 
it exists at all . Several companies are making good money 
selling properly designed keyboards for the IBM PC. If 
Eagle had simply chosen one of those keyboards, it 
would be in a very enviable position compared to the 
IBM PC. Perhaps the "not invented here" syndrome isn't 
limited to IBM. As Eagle's keyboard exists today, the only 
people that will benefit by its presence are the companies 
that sell Eagle-compatible replacement keyboards. 

The Eagle can support two double-sided double
density disk drives; the second drive is optional. They 
are half-height Teac drives, and the design of the 
enclosure precludes any possibility of converting to more 
than two half-height drives (as you can do with the IBM 
PC) . I had no problem running the disks with MS-DOS 
1.1 (giving each a formatted capacity of 320K bytes) or 
with MS-DOS 2.0 (capacity 360K bytes) . Disk access is 
not as fast as the IBM PC; in fact, formatting a single 
floppy disk on the Eagle takes several times longer than 
formatting on the IBM. It seems to be a problem with 
either the disk controller or the low-level Eagle software, 
since both MS-DOS and CP/M-86 maintain this snail's 
pace. 

The Eagle has a three-slot expansion bus for the addi
tion of special boards. One of these slots is used for the 
display board and one is used for the disk controller, so, 
in effect, you have only one slot to play with . Luckily, 
the major uses of the expansion slots are already taken 
into account on the motherboard. For instance, the Eagle 
has enough memory-chip sockets to handle up to 512K 
bytes of RAM. Eagle has also done what IBM should 
have: included one parallel and two serial ports on the 
motherboard. So most typical uses for a PC can be met 
with an Eagle and one board. 

Access to the expansion bus is through a plate screwed 
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At a Glance 

Name 
Eagle PC 

Use 
IBM PC-compatible desktop computer 

Manufacturer 
Eagle Computer Inc. 
983 University Ave. 
Los Gatos. CA 95030 
(408) 395-5005 

Components 
All models: The system unit is 20.5 inches wide by 5 . 7 5  in
ches high by 13 inches deep. The keyboard is 19 inches 
wide by 1 . 7 5  inches high by 8 . 7 5  inches deep. The entire 
system weighs about 40 pounds. All feature a 4 . 7 7-MHz 
8088 microprocessor. a 105-key separate keyboard with 24 
user-definable keys. RAM expandable to 512K bytes on the 
main board. two built-in RS-232C ports. and one parallel 
port. Also. they have three expansion slots-one for the disk 
controller. one for the display (except PC-EJ. and one for ad
ditional devices. 
Eagle PC-E: 64K bytes of RAM and one 3 20K-byte floppy
disk drive 
Eagle PC-T : 128K bytes of RAM. one 3 20K-byte floppy-disk 
drive. and a 12-inch. 7 20- by 320-pixel monochrome monitor 
Eagle PC-2: 128K bytes of RAM. two 320K-byte floppy-disk 
drives. and a 12-inch. 720- by 320-pixel monochrome 
monitor 
Eagle PC-XL: 128K bytes of RAM. one 320K-byte floppy-disk 
drive. and a 10-megabyte hard-disk drive 

Software 
MS-DOS. CP/M-86. Eaglewriter. and Eaglecalc are included with 
the Eagle PC-I and PC-2. This software costs 5810 separately. 

to the bottom of the Eagle chassis. Thus all the boards 
are "upside down" compared to their orientation on an 
IBM PC. Even so, I found it much easier to swap boards 
on the Eagle than on the IBM PC. The light weight of 
the system unit made it very easy to disconnect the 
cables, flip the unit over, and pop the boards out. The 
connectors on the side of the board stick out into a small 
cavity, actually inside the body of the Eagle. On the IBM, 
the connectors stick out the back. To get at the board 
connectors, you can open a small magnetically latched 
door on the side of the Eagle. The keyboard connector 
is in the same area. 

I wonder about Eagle's decision to use a magnetic latch 
on a piece of equipment that is going to be 1n the im
mediate vicinity of delicate magnetic media. Surely a 
mechanical catch would have worked equally well and 
eliminated the threat to the floppy disks. 

Firmware 
The ROM (read-only memory) routines in the Eagle 

are different from the IBM PC's firmware routines. Un
fortunately, Eagle does not include any documentation 
on the low-level differences between its machine and the . 
IBM .  Eagle claims to have several technical manuals in 
the works, but as of this writing none were available. 

Eagle now offers Revision C of its ROM set, which is 
supposed to emulate the IBM PC better and increase dis-
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Options 
Hardware 
64K-byte RAM add-on kit 
8087 coprocessor 
3 20K-byte floppy-disk drive 
10-megabyte hard disk 
32-megabyte hard disk 
Hard-disk interface 
Monochrome monitor 
Monochrome adapter 
Medium-resolution color board 

Software 
MS-DOS 
CP/M-86 
MP/M-86 
GW BASIC 
Eaglewriter 
Eaglecalc 
Flex Menu 

Documentation 

$ 13 5  
$495 
$ 500 

52495 
$ 3995 

$ 12 5  
$ 3 2 9  
$ 29 5  
S 2 95 

$ 60 
$ 60 

$ 39 5  
$ 2 4 5  
$495 
$ 1 9 5  
$ 50 

An Eagle PC Reference Guide for novice users. but no 
technical documentation. Eagle-supplied programs contain a 
great deal of on-line documentation. 

Price 
Eagle PC-E 
Eagle PC-I 
Eagle PC-2 
Eagle PC-XL 

Comments 

$ 1995 
$ 2995 
$ 3495 
$ 4495 

Poor keyboard. marginal display. Seems to run most IBM PC 
software. 

play performance. The revision also makes the Eagle ful
ly compatible with IBM-style keyboards and the Epson 
MX-80 printer. I was not able to test these new ROMs, 
but they are currently available from Eagle. 

Extensive installation instructions accompany the new 
ROM set. You'll need to open the Eagle chassis, so be 
careful that you don't strip those soft screws. Perform
ing the ROM upgrade might be ari. excellent opportun
ity to replace the screws with better quality ones to avoid 
future problems. 

Software 
Eagle sells several application packages for the Eagle 

PC. Because the machine seems to run MS-DOS fairly 
well, many more packages should run with it. Eagle's 
version of MS-DOS is labeled 1.25 rather than 1.1 or 2.0. 
A version of CP/M-86 is also available. 

Eagle supplies a menu-driven disk utility that performs 
copies_ and formatting. It's a good idea, but I managed 
to crash the program (and the machine) in the first few 
minutes of running the disk utility by bumping some 
keys on the keyboard and causing a DIVIDE OVER
FLOW error. Of all utilities, a disk-copy program (the 
first program you should use on any new system) should 
be absolutely bombproof. 

Eagle does not supply a BASIC interpreter with its ma
chine. BASIC being the quasi-standard that it is, this is 
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surprising. Instead, Eagle offers GW BASIC as a separate 
product . 

Eaglewriter is a word-processing program that is 
tailored to the Eagle's keyboard. It can be used with other 
keyboards (IBM's, for instance) but is best suited to the 
Eagle's. Eaglewriter uses explicit end-of-line marks and 
a large set of commands. It is very flexible in dealing with 
the printer. It has several kinds of global search and re
placement commands, a real must for serious editing. 
Most important, Eaglewriter has a macro capability. 
Macros are stored sequences of commands that the user 
can create. Eagle supplies several macro packages that 
do such varied and useful things as mail merges, sort
ing, selective printing (printing a portion of the file), 
multifile printing, boilerplate letters, and filling in forms. 
Macros are usually seen only on mainframe computers 
or expensive professional workstations, though they are 
becoming more popular· on personal computers. It is 
very encouraging to see that Eaglewriter is equipped 
with such a powerful tool. 

I was not too impressed with Eaglewriter's human in
terface, but I suspect this is a matter of taste rather than 
bad design. One slight drawback is the cumbersome way 
that Eaglewriter handles files larger than 16K bytes. Since 
handling files is a fairly mechanical operation (there is 
a 12-step procedure for it in the manual), the Eagle's 
designers might have let the program perform the opera
tion for you. Unfortunately, they didn't. 
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Eaglecalc is a typical spreadsheet program designed 
to be compatible with the Eagle keyboard. It has a 
spreadsheet size of 255 rows by 64 columns. It performs 
adequately and has the right features, such as variable
width columns and formatting. It can be run indepen
dently of the Eagle keyboard, but it functions at its best 
with the dedicated function keys. It also has a fairly ex
tensive Help utility. 

Both Eaglewriter and Eaglecalc can be called via a 
menu that can be invoked by placing the proper disk 
in drive A and rebooting. The menu is somewhat useful 
for a novice user but very limited in function. The menu 
system has no provision for switching application pro
grams short of rebooting. Each menu has a QUIT com
mand that prints a message telling you to turn off the 
power and then paralyzes the processor. None of the 
menus has any provision for dropping into the DOS 
command processor (you can do it, but you have to type 
Control-C at exactly the right time) . Unlike some other 
menu systems, this one is written as a binary program 
file, so it cannot be extended. Eagle does offer a pro
gram, Flex Menu, that lets you design your own menus, 
but it wasn't included in the package I tested. 

System Support 
For the novice user, the Eagle documentation is pretty 

good. Because it has a cookbook approach, you don't 
need much technical background to read it. In addition, 
the manuals are full of examples. However, no technical 
documentation is provided for advanced users. 

Except for BASICA, all the IBM software at my disposal 
ran on the Eagle. This included the Multiplan spread
sheet, dBASE II, Peachtext, Wordstar, the Finalword, and 
Laboratory Microsystems' FORTH. Conversely, Eagle
writer and Eaglecalc both ran on the IBM PC. MS-DOS 
2.0 also ran on the Eagle with no noticeable difficulties. 

Eagle isn't the easiest company to deal with for user 
support. A call to the company's headquarters for 
technical answers involves a lot of time on hold and 
replies such as, "That's not my department, but I'll for
ward you to the XXX department:' But there are people 
deep in the bureaucracy who know the answers to tech
nical questions; it just takes patience to reach them. 

Conclusion 
The Eagle is a fairly acceptable machine. The problems 

with the display are slightly annoying but not enough 
to remove the machine from serious consideration as an 
alternative to the IBM PC. With the latest ROM set, the 
Eagle display should perform acceptably. 

The Eagle keyboard is a more serious problem, but if 
you're doing only a small amount of typing, it might not 
present too much of a problem. For serious word
processing, database, and spreadsheet applications, you 
should seriously consider a better keyboard, such as an 
IBM or an IBM compatible. • 

Tom Wadlow is an engineer at the Lawrence Livermore National Laboraton;. 
He can be reached at POB 2755, Livermore, CA 94550. 
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- -- �-- ------

PAYM ENT 

Talk about f lexible. We accept 
VISA, MasterCard, American 
Express, cash, COD's and pur-
c hase orders. And, of cou rse 
M I CROCHARGE. 

DATA/G RAPHICS 

PFS: F i le  . . . . . . . . . . . . . . . . . .  $95 
PFS: Report . . . . . . . . . . . . . . . . .  79 
P FS: Graph . . . . . . . . . . . . . . . . .  95 
d Base II . . . . . . . . . . . . . . . . . . .  429 
Vis i f i le  . . . . . . . . . . . . . . . . . . . .  1 79 
Qu ickcode . . . . . . . . . . . . . . . . .  1 ?9 
l nfostar . . . . . . . . . . . . . . . . . . .  279 

F I N A N CIAL 

Home Acct .  . . . . . . . . . . . . . . . .  $94 
Visicalc . . . . . . . . . . . . . . . . . . .  1 64 
Visitrend/Piot . . . . . . . . . . . . . .  1 99 
TK Solver! . . . . . . . . . . . . . . . . .  205 

SELECTION 

We h ave one of  the largest 
selectio n s  i n  the i n dustry. We 
carry peripherals,  software, 
and supp l ies for all major 
compu ters. 

I N STANT SOFTWARE 

We can i m mediately s e n d  i n 
stock software to  y o u  over the 
phone. 

FO R M AT CONVERSION 

We h ave t h e  capabil ity to  copy 
f i les and programs between 
many of  the m os t  popu lar com-
puters. 

M IS C ELLA N EOUS 

Crosstalk . . . . . . . . . . . . . . . . .  $ 1 09 
Word & Mouse . . . . . . . . . . . . . .  339 
N orton U t i l i t ies . . . . . . . . . . . . . .  59 
Password 1 200 . . . . . . . . . . . . .  379 
App le  Cat II . . . . . . . . . . . . . . . .  279 
D-Cat M odem . . . . . . . . . . . . . .  1 59 
Maxel l  M D-1 . . . . . . . . . . . . . . . . .  29 
Maxel l  M D-2 . . . . . . . . . . . . . . . . .  40 
Quad board 64K . . . . . . . . . . . . .  279 
CCS 1 32 co l  for I B M  . . . . . . . . .  599 
V is iword . . . . . . . . . . . . . . . . . . .  259 
CDEX Tra in ing  . . . . . . . . . . . . . . .  59 
B M C  1 2" green . . . . . . . . . . . . . .  89 
Cables . . . . . . . . . . . . . . . . . . . .  Cal l  

ICROHOUSE 
Prices subject to change without notice 
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Box 97223 
SHOWROOMS AT: PORTLAND, OR or. SEATTLE, WA · BOTH OPEN M-SAT 10-5 

HARDWARE !�r �!he APPLE II + /lie SOFTWARE for APPLE II + /lie 
CAll D Applied Soft T och., Veo;aFoon S 389 S 259 Stoneware, DB MastO" Version 4.0 S 350 s 229 APPL.E lie, 128K, 80 COLUMN 

Al't'U llo. STARTER SYSTEII IY Al't'U (Sjl. A) 
64K and 60 cotm1 

Artad, Magic Wlf<low II S ISO S 99 DB Utility I or II S 99 S 6ll 
Magd:Orrl>o(Wind.M�I &WO!ds) S 225 S 149 Vldex,Applewri!O" II preboot rfu;k  S 20 S . 15 

* Alhton-Tato, dBase ii (Req CP/M 60) S 700 S 385 Visica� 80ool. prebootrfu;k S 50 S 39 Disk II with oontroller 
Apple Mooitoc 

APPL.E lie STARTER SYSTEM BY 
CONROY·LA POINTE (SYSTEM B) 

CAU BPI Syatems, �
r
il'R

(
�

i
�;��

M
:

) � �; : �� VlsiC��':.':),:t�,:�:��+ or e) S 189 S 129 

t28K and 60 cotm1 
1 Micro-Sci Drive wilh controller 
Filer, Utility and App� DOS 3.3 Diskette 
Zenith 1 2" Green Montor 
RF Modllator (for coor TV) 
Gam! Paddles 
Gam! wlcoor l,lllllhK:s and S001d 
50 BO!* GEnerik Diskettes CALL 

UllltD WARIIAIITY: is 100% Parts & labor for 90 da)< by IS. 

DISK DRIVES 
Amdllk l, 3" Micro-fkwy, 143K S 299 I Z49 

* CENTRAL PT., Rler, UtiL & A� DOS S 20 I 15 

� A2, 143K Disk Drive 
� A82, 143Kto 328K Drive 
MICFtO·SCI A2 ControllEr Ganl 

*A40, 160K, Drive 
*A70, 286K, Drive 

A40 A70 Controller 

1 12 HIGH ,IALPS, A40, Belt Dr. 1 63K 
TEAC, T40, Direct Or.,163K 
TEAC,T60, O�.SK!ed.J2BK 
Controller cant by ComX 

Rana Bite 1, 163K, 40 Track 
Bite 2, 326K. 60 Track 
Bite 3, 652K. 160 Track 
Bite Controller 

s 479 
$ 569 
$ 100 
$ 449 
s 599 
s 100 

I 230 
I 429 
' 79 
' 299 
' 299 
I 79 

S 299 I 199 
$ 349 s 239 
s 449 ' 329 
S 1 1 0  I 59 

S 379 I Z49 
s 649 ' 399 
S 849 I 499 
S 145 I 84 

RAM EXPANSION 

* ALS, ADD Ram (II+) 16K 
* ComX,60 co. +64K RAM, 

lor lie, 1 Yr. Wty. 
* ComX,RAM cant, 1 Yr. Wty. (11+)16K 
* Mlcroooft, RAM Ga-1f (II+) 16K 
* Tbn/Satum RAM cant (II+) 32K 

RAM Ga-1f (II+) 64K 
RAM Ga-1f (II+) 128K 

S 100 I 6ll 
s 199 99 
s 179 39 
s 100 6ll 
s 249 l lill 
S 425 I 299 
S 599 I 399 

OVERSTOCK SPECIALS 

WHILE THEY LAST 

CORVOS S Mog 
11 Mog 

IIIMI An - - 20 Meg 
IBM· PC Interface Manua, SIW&Callle Kit 
IBM· PC Ormi Transporter, 4 Pak SPECIAL 
Apple lntrrlar:e, Manua, S/W & Galle Kit 

* CCS,� Interface ntOA (Set Baud) 
* ComX, 16K RAMCard, 1 Yr. Wty., for II+ 
* ComX, 60 co. +64K RAM for lie, I Yr. Wty. 

Sllcon V*'!, list Handler 
Word Handler 

* Vldex, Videotenn, 60 rok.rm can! for II+ 

$2095 1 1495 
$2750 12195 
$3750 12195 
S 300 I Z49 
$ 1895 1 1395 
S 300 I Z49 

s 150 s 99 
$ 179 1 39 

S 199 I 99 
S SO S 35 
$ 60 1 39 
s 345 ' 229 

MISCELLANEOUS 
Eloc:lronlc Pr-. Lemon $ 60 ' 40 

lire $ 90 I 110 
Peach $ 98 I 66 Orat-ge S 140 I 95 

Konolnglon, PC S.....'" Lire Cord s 50 I 39 
Nolwoc'X, Wretree, 4 wtlet, wlfihO" s 70 I 49 

NEC�i���) s 799 ' 899 
0ata RecordO", PCB281A $ 1 15 I 99 
Printtr, PCB221A. Therrrol. 

40 co. s 170 I 149 

(hi) HIP 12C, �Iaior $ 120 I 99 
HIPilC. �culator s 90 I 75 
41CX. �Iator NEW! $ 325 I 275 
41C. �Iator s 195 I 149 
41CV, C*·· w/2.2K Mem. s 275 I 219 

ror the ATARI 
RANA 1000 Drive, 320K S 449 I 389 
KOALA, Pad wiMiao llkls. S 100 I 75 

* M EANS A BEST BUY 

z-caro (+ or e) 
ASTAR, RF Modllator, to use TV 

* CCS, Serial lnto1""' ntOA (Set BAUD) 
Chalcboard, Power Pad 
Eoatlldo, Wild Cam (copier. + ore) 

Wi� Cam Plus . 
Konolngton, SystO"n Saver 
Key Tronlc, KB200 ki!)OOard (II+) 
Koala, Touch Tablet w/Miao IIIIStrator 
Kraft, Joystick (Ap IIIII+) 

Paddle(Ap IIIII+) 
M&R,SL!> R ian (+ ore) 

* Mlcroooi, Z80 Soltcanl (+ ore) 
* Z80Soltcan1 Pfus (+ ore) 
* ZBO Soltcanl Prern. Pack( II+) 
* Z60 Sot(canl Prern. Pack(lle) 

Micro Tole, 01JT1)ing 64, But!O" 
* Orange Micro, Grappler Plus (e or+) 

16K Butler Board for Grawter + 
Buti..OO GrawiO"+, 16K 

Paymar, lower Case Chip (II+) 
* PCPI, Appli-Gam, 14 features 6Mhz 

128K RAM Ext. w/Appl�isk 6MH 
RH Electronics, SLI>fJ Fan II 

* Titan/Saturn, Accelerator II 
Tran1CK1d/SSM, AIOII, Seriai/Piea 1/F 
TG Produc1a, Gam! Paddles (II+) 

Joystick (II+) 
Vldex, PSIO 1/F Cam 
WICO, Mouse, CcJrr9ete 

Handler Pak (Word, list & Spell) 

DISKETTES 
BROWN DISK 

10 1<1., PtJse I, 05/0D, 4BTPI 
10 ea., PtJse II, 05/0D, 96TPI 

COC, 1 00  ea SSIDO, 40T (Apple, IBM) 
10 ea 55/DD. 40T (Apple, IBM) 
100 ea OSIDD, 40T (IBM, HIP) 
10 ea OSIOD, 40T (IBM, HIP) 

DYSAN, 10 ea SS/SD (Apple), etc.) 
tOea OSIDD 48T(IBM,HIP,etc) 

MAXEU., IOeach, MOt, SS/DD 
10 each, M02, 05/DO 

VERBATIM, 10 ea M0525-DI, SS SD 
10 ea M034, OS DO 

* GENERIK'" DISKETTES 

s 169 129 
$ 35 25 
s 150 99 
s 100 75 
$ 140 99 
s 190 139 
s 90 85 
S 298 Zt9 
s 125 85 
s 65 49 
s 50 39 
s 50 39 
s 345 Z35 
$ 645 46ll 
$ 695 495 
s 495 395 
$ 349 s Z69 
s 175 s 1 19 
S 175 S II9 
s 245 ' 179 
s 50 ' 39 
S 375 l Z75 
s 595 ' 479 
$ 75 1 59 
S 599 I 449 
s 225 ' f89 
$ 40 1 29 
$ 60 1 45 
S 229 I llill 
S 179 I 1 19 
s 130 s 89 

LIST fltJR 
PR�E f'lltCE 

S 45 I 32 
S 60 S 45  
$ 550 $ 179 
s 55 ' 19 
S 750 I 295 
$ 75 1 35 
s 89 ' 39 
$ 89 ' 49 
$ 55 1 29 
$ 75 1 39 
S 49 I 25 
S B4 1 45 

- AS  LOW AS $1 

101<1 SS/50. 35 Track (Apple, Atri) S 42 S 17 
100"' 55, SO, 35 Track (Apple, Atri) S 415 S 130 
1000 eaSS,SD.35Track (Apple, Atri) $4150 S 995 
10 ea DS/00, 4BTPf (IBM, HIP) S 63 I 25 
100 ea OS, DO, 4BTPf (IBM, HIP) $ 626 I 170 
IOOOea DS, OD, 4BTPI (IBM, HIP) $8260 1 1400 

W/jackets, oo l:bels, top q.Jality. 90 day lmtrxl war.r�ty by"' 

GENERIKTM 

Cl1983by 
COMX Corporaton , 

ISKETTES 

SS SO $1.00 Each 
OS DO $1.40 Each 

Each at 1000 q.Jarltity. 

MmunordO"IJSllities appty. 
AllM """'V badc�l!le 

is by COMX Corporatoo, oot IS. 

Brodorbund, Barl< Street Writer S 70 S 47 Visicalc 3.3 S 250 llill 
Continental, Gl,AR,AP or PR each S 250 S 165 Visicalc Enhanced (lie) S 250 119 

Horre ACCCU1Ianl S 75 S 49 Visifi� or VisiDex, each S 250 179 
FCM S 100 S 6ll 

Dow Jonoo, Market Analyzer S 350 S 275 
Market Manager S 300 S 235 
Market Microscope S 700 S 525 

Fox & Geier, Ouickcode (for dBase II) S 295 S 185 
dGraph (lor dBase II) $ 295 S 185 
dUtility (lor dBase II) S 99 S 66 

Haydon, Pie WriiO"(Spedly 60co. bd) S 150 S 99 
Howard Soft, Real fslate Analyzer II $ 195 S 129 

Tax Preparer. 1984 Call S 250 S 185 
UK, Lene-Perlocl w/Mail MErge S 150 S 99 
Micro Craft, (�ires Z60 CP/M-Garn) 

Venlict or Billkeeper 
Micro Lab, Tax ManagO" 
Micro Pro, (all �ire Z&H;P/M cant) 

s 995 ' 4li9 
s 160 ' 1 19  

* WordStar w/Applicani&CP/MSPECIAL S 495 S 325 
WordStar'" + Training Mar<.OISPECIAL S 495 l 239 
MaiiM011f!'" SPECIAL S 250 S 129 
SpeiiStar'" SPECIAL $ 250 S 129 

* WordSiar Prolessiooal, 4 Pak SPECIAL $ 895 S 429 
Mlcroooft, Mui!H'Ian(CPIMIApple DOS) S 275 S 175 

Rnanci�. Mullitool (CPIM or DDS) $ 100 S 75 
Budget, M�lilool (CP/M or DOS) $ ISO S 1 15  

* Olbome/C.P. S oft,  (Disk and Book)( Stat., Bus. & Math) 
Sorre Corrrnoo Basic Progams(75 ea.) S 100 S 49 
Practical Basic Programs(40 w.) S 100 S 49 

Peachtroo, R"tuires CPIM & MBas�. 64K 
Series40 Gl & AR & AP. �I 3 $ 395 S 239 
Series 9 Text & Speii & M�I. all 3 $ 395 S 239 

Perfect, Perlect WriiO" S 349 l 219 
Perlecl Writer/Speller·2 pak S 399 S 249 
Perlect Rleror Perlect �c. ea. S 249 S 149 
WriiO"/Speiler/IRier/�c(4) S 969 S 499 

Poar1oott, Per;onal Pearl S 295 S I 95 
Quarlc, Word Jl1lQier (lie) S 239 S 119 

lexict'ocklle(use wiJl1lQIO") S 149 S 99 
Sonllblo, Sen. Speller, specily BOool Bd. S 125 S 65 

Bookends $ 125 ' 65 
Sierra/On-Uno, ScreerlWriter Pro S 200 S 135 

ScreerlWriiO"II S 130 S 89 
Tl-< Dictiooary NEW! S 100 S 6ll 
Sen. ManagO" II NEW! $ 230 S 155 

* Silicon Valley, Word Handler S 60 S 39 
* list Handler S 50 S 35 
* Handler Pak(Word,lisi&Spell) S 130 S 89 

Software Publishing, PFS: Rle S 125 S 84 

MODEMS �gESSORfES 
ANCHOR, 

Signalman MK I Morlern (RS232) 
Signalman Mark XII 

HAYES, IBM·PC Smartrrodem 1 200B 
IBM·PC Smartoom II Softw.rl! 
Stack Chroroograj>h (RS·232) 
Stack Srrstmxlm llO(RS·232) 
Smartrrodem 1 200 ( RS·232) 
Mic:romod<rn 100 (5·100 bus) 
Mic:romod<rn lie wiSmartcom 

IBM-PC to Modern Cable 
NOVATION 

IBM·PC Aooess t·2·3 Package 
Appfecat II Morlern, 300 BAUD 
212A� Cal. 1200 BAUD 
PC-Gat with Crosst�k 
Cal 
J-Gat 
212 Auto Cat 
Smart Cat 1031212 

TRANSEND/SSM, 
Transmd 1 for Apple II 
Moden£ard for the Apple II 
T ransrrodem 1 200 

LIST fltJR PRICE PilE( 

$ 99 ' 75 
S 399 1 26ll 
$ 599 1 439 
S tt9 I 89 
S 249 I 189 
$ 289 1 225 
S 599 l 535 
S 399 S Z75 
S 329 I 239 
$ 39 1 29 

S 595 I 445 
S 389 I Z69 
S 725 I 559 
S 595 I 419 
S 189 I 139 
S 149 I 104 
S 695 I 579 
S 595 I 415 

$ 89 ' 6ll 
S 299 S 259 
S 695 l li59 

SORWAIIt SE£ APPU Oil IBM UTIUTY SORWAIIE SECTIONS 

MONITORS ��=:o 
* AMDEK, 12" Green, 1300G S 200 I 135 
* 12" Arrber, 1300A S 210 S 149 
* 1:t Arrber, 1310A for IBM·PC S 230 I 169 
* 13" Color 1. eor...,.site s 379 I zag 
* 13" Color II, RGB, Hi Res S 529 I 439 

DVM, Color ll orlll toA�II IIF S 199 I 175 
13", Color IV, RGB, 720Hx400V Cd 

NEC, 12"' Green, MoclefJB1201M S 199 1 159 
12" Color, eor...,.site. JC1215M S 400 I 299 
IZ' Color, RGB, IBM Morij JC1203 S 400 S 299 

* PRINCE{ON, RGB Hi Res, HX·12 $ 795 S 499 
QUADRAM, Ouadclmne 12" RGBColor S 795 I 499 

Ouadscreen 17" 968x512 $1995 S 1595 
ZENITH, 12" Green, Mci.ZVM123 NEWI S 200 S t t5  

12"' Arrber, ZVM124 (IBM·PC) S 200 S m 

UTILITY & SYSTEM 
Beagle, App� Meehan� or Disk�l<. ea. 30 S 22 

Dotble-Take 35 S 25 
Typelaces(R"t. Ap. Mechanic) 20 S 15 
DOSS Boss or Utility City, each 30 S 22 
Tip Disk HI 20 S 15 

Central Poln� Filer, DOS 3.3 & Util. 20 S 15 
* Copy II Plus (bit ooper) S 40 I 30 

Emteln, Corr1Jiler-Appie9:>tt BASIC S 129 S 85 
Epoon, t>oaphics DlrTl> S 15 S 9 
Hayoo, Tmi� Prog.(SM or MM,ea.) S 100 S 85 

* lnooft, GraFORTH by Paul lullS S 75 S 59 
Mlcroooft, A.l.D.S. S 125 I 75 

Fortran 60 S 195 S 149 
COMPLETE MICROSOFT UNE IN STOCK 

* Omega, locksmith (bit copier) V..S.O S 100 l 75 
Penguin, CompOte GraphK:s 5)010"0 II S 70 I 53 

Graphics Magician S 60 S 41 
Phoenix, Zoom Graf� S 40 S 34 
Quality, Bag ofT ricks S 40 S 29 
Utlllco, Essential Data DL!llicator lll S 60 S 49 

I:C•1M::t;I#I•11Itl!Jji[•lW1. 
Beagle Broo., Beag� Bag S 30 S 22 
Brodorbund, Choplilter S 35 S Z6 

Artade Machine S 60 l 40 
l� Runner S 35 S 25 

BudgoCo., Pinball Constr. Set S 40 I 27 
* Continental, Horre Accountant S 75 I 49 

Dataooft, Aztec or Zaxxoo, each S 40 S Z7 
Edu-Ware, (Large lnv01tory) Col 
Haydon, 5aryon II (Chess) S 35 S 29 

Saryon Ill (Chess) s 50 ' 34 
lnloco'm, Zorl< 1,11,111, or StartroSS, "'ch S 40 S Z7 
Koala, Full line in stock, CALL Clll 
Learning Co., (larye Inventory) Col 
Micro Lab, Miner 2049er S 40 I Z7 
Monogram, Ooltar. andCents $ 100 S 6ll 
Scarbo<ough/Lightnlng, Mastertype S 40 S Z7 
Sierra/On-Line, Ultima II S 60 I 40 
S�·Toch, W.anty S 50 I 39 
Splnnekor, Kindertorr!l (others in stock) S 30 S 20 
Sub Logic, Flight Srnulator II S 50 S 37 
Terrapin, logo S ISO I 99 

DTliEII BRANDS AltO PROGRAMS IN SlllCK. CALL 

PRINTERS �gESSORIES LIST fltJR 
DOT MATRIX PRINTERS: PRICE f'lltCE 
EPSON, RX60 S 399 S 299 

FX60 S 699 Col 
MXIOOFIT, BOcps, w/Graftrax+ S 995 S 599 
FXIOO S 895 Col 
Apple iiGrajilicsDlnl> $ t5 ' 9 

LEADING EDGE, Gorilla Banana S 250 S 209 
MANNESMANTAUY, 1 60l, 60Col. S 798 Col 

160l,132Col $1098 Col 
Spirit, 60 C!lS s 399 Col 

NEC, PC·B023A, FT, 120cps, BOCO. paa $ 599 I 439 
PC-8025, 120cps, 136 co, para S 895 S 775 
Cable, 602316025 10 IBM·PC $ 50 I 40 

OKIDATA, B2A, 60 co., 120 qlS, para. $ 349 Col 
BJA. 132 ooL, 120 qlS, para. $ 749 Col 
92, 60 ooL, t60 C!l5. para. s 599 Clfl 
93. 136co .. t60qlS. para. s 999 Col 2350P,Pa::err<rk,350cps,paa s Z695 Col 
2410P.Fimrafc.351k;ls.paa. s 2995 Col 

ORANGE MICRO,Grappler+. for Apple S 165 l 1 19 
PRACTICAL, Micnb.lf �lile 64K,Paa S 349 I 259 

Micnb.lf lo-lile 64K.S... $ 349 S 289 
QUADRAM, Ouadjet, Jel Col.- Print.- Col 

* STAR MICRO., 
Gemi� 10"'X,120cps,2.3K S 499 l 289 
Gemiri 15"X,120cps,2.3K �I Col 

IBM·PC to fpson or Star Miaonics Cable S 60 S 35 
Apple 1/F and Cable for fpson or Senln S 95 S 59 

L.ETTER QUAUTY- DAISY WHEEL PRINTERS: 
JUKI, 6100, 17ql5, 60 ooL. Parallel S 700 I ti39 
NEC, 15LO, 14cps, Para,wiTF, 101oot S 695 I 625 

35LO, 31cps, Para,wiTF, 132co S 1335 I 995 
* TTX, 1014, 13cps, P:ra.&Ser., Pin&Fric. $ 649 ' 499 . 

SUPPUES: Tractor Feed Paper, Ribbons, Daisy Wheels. 

PLOTTERS �� � 
AMDEK, OXY·IOO, ltr x 14", Piea S 749 l 599 

Arrc>k>t II, IO"xt4", 6 eoor, SIP S 1299 l 999 
MANNESMANN TAUY, 

Pixy 3, Miaop�tter S 795 I 845 

ORDERING INFORMATION AND TERMS:�l,:��:��i��xs�:�����"�s�������:.•��h!n,e�c:::s":�����e:!l�����!!:!:!��hooor. Personalorother 
CASH & CARRY OUTLETS: 
Over-the-counter sales on�. Open Monday through Saturday 
f0:00unti1 5:00. Company Ched(s allow 20days to clear. No. C.O.D. Prices reflect a3%cashdiscounl so ADD 3% loaboYe prices lor VISA or MC. For U.S. Mainland, add 3%(S5 minimum) lor shipping, insurance and handling (SI&H) by 

��!su:;���a�::��.�=��?a������c:r:s'�K:��!u:a�� �&s�i&��Jf,����!�;���:uu:f���t�!�,��=it���·!S���:���fo� �;tH�����·s��� t1�:':e :�����Or�1.1 �nd availability so call to verity. All goods are new, tncl�e warranty arxl are guaran.teed to work. Due to our low prices and our assurance that you Will get new unused products, ALL SALES ARE FINAL. C� bel ore return· trg goods lor repair or replacement. Orders received with �nsulfdent SI&H charges wtll be refunded. ORDER DESK HOURS 6A.M. to 6 P.M. PST, Monday through Friday and 10 to 4 Saturday. 6 A.M. here is 9 A.M. i1 New Yor1<:. 
OUR REFERENCES: We have been in computers and electronics since 1958. a computer dealer since 1976 and incomrulermail order since 1960. Banks: 1st Interstate Bank, (503) 643·4676. We beiOfl9 to the Chamber of Commerce (503) 644·0123, Better Business Bureau and Direct Marketing Association. or call Dunn and Bradstreet i you are a subscriber. Fastrak ·• and Generik ·• are trademarks of Com X Corporation. 

PORTLAND, OREGON, ff507·D SW Pac�� Hwy, Terrace 
Shopping Center, T�ard. On 99W between 217 and 1·5. Call 
245-1020. 

SEA mE, WASH., 3540 128111 Ave. SE, Bellevue, WA 98006, 
Tete.: 641·4736, in L.oehmann's Plaza near Factoria Square, SE 
of Hwy. 405 & 90 and at SE 38th & Richards. 



KNOW WH.A . THEY WANT AND 
THE IBM-PC SUPPLY CENTER 

256K IBM-PC 

MEMORY CHIP KITS 

Aal-oo to yw-rreroory C<Vds cr rmttu txml. 100% 1ested. Wi1h 00 day wamly. 
* 64K Kil, 200NS. 9 dl!Js, 4164 16K Krt, 200NS, 9 dl!Js, 4116 (forFC-1 moth!Jfloanf) 

LIST IliA PRICE PIICE 

50 I 45 

50 I 18 

AMDEKMAI 4-il-1 M�tl>fe Bo;rd, Color �K:s. Mcm, 118K S 599 I 519 

� Corllo�ts. 64K S/PIC 
� Corllo�ts. 256K SIPIC 

· Mega�ts II, 64K, 2SIPIC 
Mega� II, 256K, 2SIPIC 256K Mega� II El<p<nloJ 
SixPak�. 64K, SIPIC +SIW 
SixPak�ts. 256K.SIPIC +SIW 
SixPak�. 384K,S/P/C +SIW 
FQ' S�Pak wl G<rre P\XI, acil 
110 � II, 2SIPIC 

S 395 I Z79 S 695 I 495 S 495 I 345 S 795 I 595 
$ 395 1 295 S 395 I 295 S 695 I 496 
$ 695 1 595  

I 45 S 315 I 195 

S 850 I 699 S 875 I 695 

MICROSOFT�������K � �� : : 
SysterrCard 64K $ 395 I 275 Mouse S 195 I 145 

MOUSE SYSTEMS, FC Mousew/Olh. S 295 I 195 

ORCHID. ��:::���:��� � 1�� : �: 
PLANTRONICS 

ColorPits, 16 color 001. w/Par.l PIX1 S 475 I 375 

QLLADRA.M 
* Qua�iO< NEWEST VERSION S 680 I 485 Quad>oard,no RAM, eJqland to384K S 295 I Zl5 Quad>oard 64K. eJ<Pillf to 384K S 395 I Z79 
* Quaclloard, 384K S 595 I 395 

Cua<lloatd II, ro RAM, eJqland to 256K Call Col Quad>oardii, 64K,eJqland1o256K S 395 I 285 
OuadxJard II, 256K, 6 IL.rctk>-1 S 595 I 395 Cuad512+ 64K�usserialport S 325 I Z1lli Quad 512 + 256Kplusserialport S 550 I 4ZO Quad51 2 + 512K�usseri�port $ 895 I BZ5 Quadcolor I, board. 16 rolors $ 295 I ZZ5 
Quadcolo- 11. board, '"" with Quadcolor I S 275 I 209 tluaddv1lrre. 12" RGB Moritor S 795 I 499 

Two 320K Disk Drives by CDC 
90 Day Warranty By Us 

Call for Details '--------------� *Comx:�=: -·· �M:�z:· fllladscreen. 17" 968 x 512 Mooitor S 1995 I 1 595 Microfazer. w/CfYoJY, PP, 8K,NMPB w/PS S 189 I 129 
Prices and availability subject to change. Call. 

$55 
tor lhe DRIVES AND 
IBM-PC or XT ACCESSORIES 

OR Iandon 
320KI360K DS DD DISK DRIVES 

With Detailed Installation Instructions 
30 Day Wananty by Facto!)' Authorized Distributor 

ins�1::;18,;. $229 S239 For one. 

HALF $1 99 HEIGHT 

AMceK 
AnxtOk V, 'h heiJtlt. �to-nal, 320K1360K 
AnxtOk Ill, Oual 3" Micro floppy, 320K/360K Cable, Afrrjfsk Ill to IBM-PC interlace 

MAYNARD Floppy Drive Con•ol B<d. ·L!l to 4 <lives sarrewith Parallel POll 

Q..LA.OOAM 6 Meg. R.-rovable 
QUADJSK 6 Meg. Fixed 
CALL ON , 12 Meg. F�ed 
AVAILABILJTY 20 Meg. F�ed 27 Meg. F�ed 72 Meg. F� 

LIST PRICE OUR Pf1I:E 
S 329 I 249 

S 599 I 529 
Col 

s 195 I 165 s 275 I Z05 

SZZ95 I 1795 
$1995 1 1 695 $2250 1 1 750 
$2650 I Z050  $2895 I ZZ95 
$6500 14950 

8" CP /M-80 SOFTWARE 
MUCH MORE IN STOCK 

ASHTON-TATE, dBase II Friday 
BLUE CHIP, Millk>laire 
DIGITAL RES., CBASIC 

CBASIC ConjliBjCB&I) Pascai/MT+ 
CIS COBOL 
PL/1 C�iler 

FOX & GELLER, Cud< Code dUtil dGraph 
INFOCOM, StattroSS. Zori< I, II or I I , ea. 

Deadline (I( PIMetfall, each 
MICROCRAFT, V81lct rr Bilke<l>o'. ea 
MICROPRO, Words1ar" MaiiMerve·· 

WordSta- Pml., 4Pak(�l) 
MICROSOFT, Muhi� 

COBOL-&1 �iler SPEtiAL 

LIST 
Pf!K;E s 700 s 295 s 70 s 150 

$ 500 s 350 
$ 850 s 550 
$ 350 s 295 s 99 s 295 
$ 50 s 60 s 995 s 495 s 250 s 895 s 275 s 750 

OUR PIICE 
335 
Z49 
43 
99 

339 
239 
675 
375 
Z50 
186 
8Z 

185 
I 34 
I 40 
I 495 
I Z39 
I 129 
I 429 
I 195 
I 350 � VISA 

� ...,. 
�1 984 by Conrey-LaPointe, Inc. All rights reserved. 

HERCULES. Mor<jrore Bo;rd 
Key Tronic. KB5150. std. � 
Hoala =a�;.;�Desigl 

&I I 65 40 I 30 25 I 19 50 I 35 

S 499 I 349 

$ 269 I 199 

S 150 I 109 
$ 15 I IZ 

MAYNARD=:��MFCS 89 I rio: 
&n!Sta-, ro RAM card S 230 I 169 &n!Sta-, 256K CM1 S 499 I 395 

Microfazo-, WICfYoJY, PP, 64K,NMP64w/PS $ 319 I Zl9 
Miaolazer, wl�. PP, 128K. NMP128 wiPS S 465 I Z95 
Microlazer, Snap-oo, 8K, PP. tpsoo NME8, w/PS S 179 I 145 Microfazer. Snap-oo. 64K, PP, l'psoo 

NME64. w/PS S 319 I Z35 All MK:rolaMs"" oqmclille (wlrxw to 512KX� to 64K) 
Tecmar :: ��i�:�� � :  : :  

Captain, 64K, 
SIPICII'nlg $ 424 I 324 Capl�n. 384K, 
SIPICII'nlg $ 795 I 696 

TG PRODUCTS.Joystd< s 60 40 
WICO, IBM-FC Mouse S 100 I 89 

9 Each, 4164, 200 ns. MEMORY EXPANSION 
90 Day Warranly by us 

$325 $295 Two <>< more. 

ComX 256K RAM BOARD 
Fully Compatible 2 Year Limited Warranty by ComX 
ith Fastrak RAM Disk Emulator and Spooler Softwar 

Wori<s on DOS 1 1 or 2 0 

* M EANS A BEST BUY 

SOFTWARE for mM-PC or XT 
BUSI NESS 

, ALPHA, Dalabase M;mger II 
ASHTON-TATE 

· * dBase II, req. PC-ODS & 1ZBK dBase II User's Guide (BOO<) Everyman's DB Pril110' (BOO<) The Fin<fflal PfaMer Friday 
APPUED SOFT. TECH., Voo;aform 
ASK MICRO, GL.AR.AP,INV or PR ea. 
BPI, GL,AR,AP or PR 

* CONllNENT AL, H01re Accoo11ant FCM (Filing, Cataloging, �ling) 
l'rope<1y Managen-<irll 

DOW JONES, M..-ket Wyzer Mai<et Mamger Marfcet Microscope 
* EINSTEIN, Wl'ito- NEW' 

M.-nory Train.- NEW! Spell.- NEW! 
Mail.- NEWI Le1to-Sc81es NEW! 

FOX & GELLER, Cuid<axfe fMSOOS) 
dGrajjl (MSDOS) dU1il (MSDOS or CP/M86,ea) Grafox (Collar GraphK:s B<tf) 

HAYDEN, IBM Pie Wl'i1o
Pie Spefi..

HOWARDSOFT, 
ReaJ Eslate Analyzerll 
Tax f're!mr, 1984-lor 1983 

IUS, EasyWrilo- II(WP) 
l'asySpell..- 11 
EasyFil..- (a DBMS) 
Busi""" Syst.-n: GL +AR+AP 
GL,AR,AP,PR,OE or INV,each 

* INSOFT, Dala Desigl(easy to use DBMS) 
UFETREE, Voi<sl>rito-* LOTUS, 1-2-3 
MICROCRAFT,Verdict o-Billkeep.-,ea. 
MICRO LAB, Tax M""'90' 
MICROPRO, WordStar® �IMerve•· · Spell Star'" 

* WordStar Plotessional. 4 Pak Slarlndex'" lntoStar'" 
ReportStar'" 
Slal1ltJSt'" 

MICRORIM, R:base, Series 4000 

LIST OUR PfllCE l'lll:f 
S 295 I 195 

S 700 I 336 
$ 30 I ZO  s 1s 1 tz  S 700 I 395 S 295 I 199 S 389 1 Z111i S 495 I Z95 5 595 1 395 s 150 19 s 125 19 s 495 3Z9 s 350 279 s 300 Z39 s 700 525 s 300 199 s 80 56 s 150 95 
s 80 56 s 300 195 s 295 179 s 295 179 5 99 59 s 295 195 s 200 135 s 1 00  89 

s 250 189 s Z95 Z20 
s 350 Z59 
$ 225 10 
$ 400 299 $1495 995 
$ 595 395 
$ 225 189 
$ 285 195 
$ 495 329 
$ 995 489 
$ 250 189 s 495 Z39 S 250 IZ9 s 250 1211 s 695 4211 S 195 I 109 S 495 I Z59 S 350 I 199 S 195 I 1 1 6  S 495 I 335 

BUSINESS 
MICROSOFT, MuNi� $ 275 I 176 

Word $ 375 I 276 
Word with Moose $ 475 I 339 FilmCial Statornent S 100 I 89 Budget S 150 I 109 

MONOGRAM, Dollars & Sense $ 165 I 1 10 
* OSBORNE/COMX, (Book & Btsi""", Sta1�tK:s 

& Matll l'rugl1rns on DSIDD Oisl<s) Solre Conmon Basic Plug. (70 ea.) S 100 89 
Practical Basic Pl1lga'ns (40 each) $ 100 89 

PBL CORPORAllON, PMonaf lll'/eSio-1.1 S 1 45 I 99 
PEACHTREE, Peach Pak (GL,AR&AP) S 395 I Z39 Peach Text 5000 S 395 I Z39 
PEARLSOFT, PMonaf (DBMS & MIS) S 295 I · 195 

* PERFECT, Po-teet writ.-� S 349 I 219 
Wriler & Speller, 2 Pak s 399 I 248 Po-teet Filer'""'P.-IeciCaX:. each s 249 I 149 P.-tec1 Writ.-, Speller, Filer, Calc (4) s 969 1 499 . 

SOFTWARE ARTS, TK! Solver S 299 I Z18 
SOFTWARE PUBLISHING,PFS:File $ 140 I 94 PFS:Report $ 125 I 114 PFS:Write NEW! $ 140 I 95 PFS:Graph NEW! S 140 I 95 
SORCIM, 5'-!lerCat II S 295 I 195 SL!lefCalc Ill S 395 I Z1lli 
SSI/SATELUTE,WordP.-tect S 495 I 375 

PMonal WordP.-Iect S 195 I 149 
STC/SOFTEC, The Creator $ 300 I 195 
STONEWARE, Advanced D. B. Mast.- $ 595 I 395 
SYNAPSE, Fi� Mwger $ 100 I 87 
SYNERGISTIC, Dala Report.- $ 250 I 189 
T/MAKER, T/Mako- 111 S 275 I 189 
VISICORP, VisiCalc 4 S 250 I 178 \fiSiFi�orVisiScheclJie S 300 I Zl9 Oesk1op Plan I S 300 I Zl9 Vi•Word with VisiSpell (128K) $ 375 I 289 

UTILITY & SYSTEM 
1983 C L  SOFTWARE AWARD: 
'Copy II FC by Central Po;nl Software � still the bes1 sollware buy of 1983 and 1984. It will oopy more copy protected software and faster than any other backL!l sys1.-n. Unlike other c:opie"s it mcices an exact O..,Xicate of youOOginal n1 it does 1()()% verification of ropy. Ooa.rnmtation 
� -kYlt' 
* CENTRAL POINT, � II FC. Bad<l!> S 40 30 
* COMX, Fasl!ak'", RAMI DO!< erulato-and pinto-spooler prog:am. Worl<s oo any 

FCIDOS ""'"" "' RAMCard. Mer>J Oliven $ 100 59 

UTI LITY & SYSTEM 
DIGITAL RESEARCH, Cooomri1 CPIM-86'" $ 350 I ZZ5 CP/M-86� $ 60 I 40 

CBASIC 86'" S 200 I 135 
CBASIC Corrl>iler (86 or MSDOS), each S 600 I 335 
f>asc<'IMT + (CP/M-86) $ 400 I 289 
f>asc<'IMT + (MSDOS) $ 600 I 399 
PL/1 (MSDOS) or CPIM-86, each S 750 I 4111 
Aa:ess Mrg.(MSDOS or CPIM-86), ea. S 400 I 179 
Di�y MOO'{MSDOS or CPIM-86), ea. S 500 I 3311 Speed Plug. Pkg. (CP/M-86) S 200 I 135 
CIS COBOL-86 $ 850 525 
DR LOG0-86 $ 100 811 

HAYES, Sma'lcom II (Da1aCom.) • S 119 19 
MICROCOM, MicroiBmi-.J(Data Com.) $ 100 86 
MICROSTUF, Cra;stalk XVI( Data Com.) S 195 129 
MICROSOFT, nuMathlnuSirr'!l S 300 ZZ5 ' BlSiness BASIC �. $ 600 450 Pascal�il..- s 350 255 

c Corrl>il..- $ 500 375 BASIC �ilo- S 395 Z1lli FORTRAN Corrl>iler S 350 255 
COBOL �ilo- S 750 559 
BASIC Interpret.- $ 350 I 255 

NORTON, Utililies 2.014 prtl(1<l1lS S 80 I 86 
ROSESOFT, Pml<ey S 75 I 49 
HOME & EDUCATIONAL 

EPYX/ Auto. Slm., TEJ11lle of Apshaj Oil Barons 
* ARMONK, Executive Suite 

BLUE CHIP, Millwre or Tycoon, ea. 
BPI SYSTEMS, PMonaf Accoolting 

* BRODERBUND, Apple Panic (Color) 
. Lode Rumero- Serpentine, eadl 
COMPREHENSIVE, 

FC Tu1or (1.1 or2.0, ea.) 
CONllNENTAL, Hcxre A<x:Ollltant+ 
DATAMOST, Pig Pen/Space Strike, ea. 
DAVIDSON, The Speed Read.- II 
INFOCOM, Deadline/SUSPENDED, ea. Zori< I "'  Zori< II or Zori< Ill. ea. 

* INSOFT, Mysbix, Wordtrix or Oootrix.ea. 
MICRO LAB, Min.-2049 
MICROSOFT, Fl�t Sirrulato
MONOGRAM, Dolla<s & Sense 
PBL CORP., PMonaflll'/eSior 
SPINNAKER, Srooper Troops (1 o-2) 

Sto-y Mad1ine or Fare Mako
STRATEGIC, The W"'fl Factor 
SUBLOGIC, N�t Missioo Pirball 

s 40 29 
$ 100 75 s 40 Z1 s 60 39 s 195 1 39  s 30 1 9  
$ 35 Z4 

s 60 40 
$ 150 89 s 30 zz 
$ 75 49 
$ 50 33 S 40 Z7 s 35 Z9 s 40 Z9 
s 50 33 s 165 1 1 0  S 145 I 99 5 45 1 35 
$ 35 1 24 S 40 I ' 30 S 40 1 Z7 

�:��=�i,. TOLL FREE 
(800) 547-1 289 
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Hot Line For Information 
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Software Review 

STSC APL*PLUS and 
IBM PC APL 

Two APLs for the IBM PC 
by Jacques Bensimon 

When details of the much-anticipated IBM Personal 
Computer (PC) were made public in 1981, I sadly joined 
the ranks of the crystal-ball gazers whose various predic
tions bit the dust that summer. You see, I had convinced 
myself that IBM was about to share with the world what 
often seems to be the computer industry's best-kept 
secret, namely that APL is one of the most powerful, 
expressive, and-not undesirable in the context of a per
sonal computer-fun-to-use programming languages 
ever devised. 

Looking back on it now, I suppose that it was ex
travagant of me to expect Big Blue to embrace APL as 
the premiere language for its PC while the rest of the 
microcomputer universe remained entrenched in BASIC. 
It was not unreasonable to expect, however, that IBM 
would at least include in the PC's character set the special 
symbols that are the hallmark of APL; this would have 
paved the way for headache-free design of APL inter
preters for its new machine. IBM, after all, was an im
portant (though at times unwilling) contributor to the 
development of APL in the mid-60s and remains to this 
day one of the language's most avid users; surely that 
called for encouragement of APL in the PC environment. 
And yet, as I stared at the Personal Computer's 256 char
acters, I could find no trace of most APL symbols among 
that dizzying collection of playing-card suits, happy 
faces, musical notes, and generally unusable mathe
matical symbols. I was not happy. 

But time passes, wounds heal, life goes on, and I have 
forgiven IBM. I can afford to be magnanimous because 
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the void caused by IBM's omission was quickly filled. 
First (in June 1982) came the University of Waterloo's 
microAPL, an offering intended for the educational 
market. Next out of the gate (in December 1982) came 
STSC Inc. with its ambitious APL*PLUS/PC Application 
Development System. STSC, a leading vendor of APL 
timesharing and consulting services, was already a sup
plier of APL-language processors for IBM mainframes, 
DEC VAX superminis, and, remarkably, Radio Shack 
TRS-80 Model III microcomputers. And most recently 
(in June 1983), IBM itself introduced a surprising Per
sonal Computer APL System, the first major piece of 
software for the PC to come out of the halls of IBM. 

It won't give away too much of the ending for me to 
tell you right off the bat that the news is mostly good: 
both STSC's APL*PLUS/PC and IBM's PC APL fully im
plement conventional AP�s language component; dif
ferences between the two packages-and there are 
many-arise from language extensions to handle such 
things as report formatting and error trapping and from 
the mechanisms used to provide access to disk files, 
video screen, printers, and communication ports. (More 
on all this later. ) 

STSC's Version of APL 
For the not-insignificant sum of $595, you can buy the 

APL"PLUS/PC Application Development System._ It con
sists of a 5114-inch disk in single-sided format (but re
corded on both sides) that contains the APL interpreter 
and a collection of utility workspaces, a 24-pin ROM IC 



At a Glance 

Name 
APL*PLUS/PC Application Development System release I ,  version 
2.6 

Type 
APL language interpreter 

Manufacturer 
STSC Inc 
2 1 1 5  East Jefferson St. 
Rockville. MD 20852 
(301) 984-5000 

Format 
5 V. -inch single-sided floppy disk and 24-pin ROM IC 

Language 
8088 machine language 

. Computer 
An IBM Personal Computer (or PC XT) running PC-DOS version 
1 . 1  or 2.0. with a minimum of 1 28K bytes of RAM. at least one 
disk drive (single- or double-sided) and an SO-column display 
(monochrome or color/graphics) 

Documentation 
A 450-page programmers reference manual, B Yz by II inches. in a 
3-ring binder; a 1 70-page tutorial. APL Is Easy; and a 380-page 
textbook, APL: An Interactive Approach 

Price 
5 595 

(read-only memory integrated circuit) providing the APL 
symbols, a plasticized card showing the keyboard loca
tion of the characters, and extensive documentation in
cluding a 450-page programmer's reference manual, a 
tutorial introduction, APL Is Easy!, and the classic text
book, APL: An Interactive Approach by Gilman and Rose 
(second edition revised, Wiley, 1976) . The textbook 
makes frequent references to a now-defunct desktop 
APL computer called the IBM 5100; interestingly, the Per
sonal Computer's lesser-known name is the IBM 5150. 

STSC deserves high marks for its well-designed inte
gration of APL with the PC. The custom ROM chip re
places the character-generator ROM on either the mono
chrome or the color/graphics display adapters mounted 
inside the PC's system unit. I found the replacement in
structions clear and easy to follow; the entire procedure 
took less than 10 minutes. With the new ROM in place, 
about one-quarter of the PC's original characters (most
ly the novelty and mathematical characters with 8-bit 
values in the range 0-31 or 224-255) give way to the miss
ing APL characters; unaffected are the ASCII characters 
in the range 32-127, the line-drawing graphics, and most 
of the international accented letters and punctuation. 

Beyond this unobtrusive addition of APL symbols to 
the PC, STSC seems to have put great thought into the 
environment presented to users of its system. The keys 
on the cursor pad and some of the Alt/function-key com
binations allow you to move quickly around the screen, 
move to the beginning or end of a line, edit the contents 
of a line, insert or delete lines and characters, make one 

At a Glance 

Name 
IBM Personal Computer APL System version 1 .00 

Type 
APL language interpreter and auxiliary processors 

Manufacturer 
International Business Machines 
POB 1328 
Boca Raton. FL 3 3432 
(305) 998-2000 

Format 
5 V. -inch single-sided floppy disk 

Language 
8088 machine language 

Computer 
An IBM Personal Computer (or PC XT) running PC-DOS version 
1 . 1  or 2.0. with a minimum of 128K bytes of RAM. at least one 
disk drive (single- or double-sided). an Intel 8087 numeric 
coprocessor and a 40- or 80-column graphics display 

Documentation 
A 3 70-page reference manual. 5 Yz by B Yz inches. in a 3-ring 
binder 

Price 
5 195 (from IBM Product Centers; authorized IBM dealers might 
charge differently) 

line a continuation of another, and break continued lines 
into two lines. 

Flexibility in managing the display and the fact that 
the APL interpreter will process the screen line that con
tains the cursor when you press the Enter key make it 
very easy to modify, combine, and reenter previous in
puts, to simulate full-screen editing of defined functions, 
and to store already displayed output in a variable as 
an afterthought. All of this encourages the experimen
tal approach to APL programming, in which the germ 
of an idea gradually evolves into a complete algorithm 
with the computer itself helping you make design deci
sions along the way. 

Before I discuss IBM's package, I'd like to offer a few 
more preliminary observations about STSC's APL in the 
PC environment. You can assign sequences of characters 
to the 10 function keys (as well as to the Shift/function
key and Ctrllfunction-key combinations) by using the 
programs in the utility workspace MULTIKEY. You can 
choose to make the assignments last only for the dura
tion of the current session or to make them permanent 
for a particular copy of the APL interpreter. Typical uses 
include storing often-needed commands or making avail
able single characters (such as the line-drawing graphics) 
that cannot otherwise be entered from the keyboard. 
In practice, I found this feature be of limited usefulness: 
what we really need is a system function that allows us 
to define function keys from our own workspace as the 
need arises. 

If you install an Intel 8087 Numeric Data Processor in 

BYTE M.llch 1984 247 



B enchma r k  

l .  P l u s  R educ t i on 

2 .  L og i ca l Redu c t i on 

3 .  M a x i mum Reduc t i on 

4 .  E x p o n e n t i a t i o n  
I 

5 .  A bs o l u t e  V a l u e  

6 .  I nd e x i ng 

7 .  S o r t i n g  

B .  T a k e  

9 .  Membe r s h i p  

Z++ / VI 

Z+V / VL 

Z+f / [ 1 ]MI 

Z+ l VR 

Z+VR[ vI[ I 2 0 ] ]  

Z+VI[ � VI ]  

Z+VIE VI 

lBM 
PC A PL 

(w/ B O B 7 ) 
9 0  m s e c .  

0 . 4  
4 0  

3 9 0  
8 0  
2 0  

6 0 0  
9 

1 5 0  
10 . T r a n s p o s i t i o n  Z + 2  1 �MC 4 5 0  
l l .  O u t e r  P r od u c t , C h a r a c t e r s  Z + VC o . = VC 3 6 0  
12 . O u t e r  P r od u c t , I n te g e r s  

1 3 .  I n n e r  P r odu c t ,  R e a l s  

14 . M a t r i x  D i v i s i on 

1 5 .  F i bo n a c c i  S e r i e s 

16 . Mu l t i p l i ca t i o n 

1 7 .  D i v i s i on 

l B . L o g a r 1 th m  

1 9 .  S i ne 

2 0 . S i e v e  o f  E r a t o s th e n e s  

2 1 .  C h e s s  P r o b l em 

2 5 3 0  
Z+VR L . + VR 2 1 0  
Z+MRiii 1 0 + VR 7 0  
Z + 1  1 

L : � ( 1 0 0 > p Z+Z , + /  2 + Z ) / L 2 2 0 0  
Z+VRx 3 . 1 4 100  
Z+VR + 3 . 1 4 1 1 0  
Z+eVR 1 5 0  
Z+ 1 0 VRx . 1  4 1 1  

( L i s t i ng 2 ) l 6 B O  sec . 

( L i s t i ng 3 )  3 3 . 3 1 6 m i n .  

STSC 
A PL *PLUS 

(w/ B0 8 7 ) 
1 0 2  m s e c .  

3 
2 5  

2 B 2  
7 9  
1 4  

1 1 2  
2 4  

1 4 6  
6 0  

1 4 1  
4 3 9  
3 4 1  

l 4 B 8  

3 8 2 7  
1 3 6  
1 4 2  
1 4 3  
4 3 8  

1 6 9 3  sec . 

2 8 . 3 4 5  m i n .  

STSC 
APL * PLUS 

( w/ o  8 0 8 7 )  
1 5 7  m s e c . 

N/C 

N/C 

2 4 6 6  
1 3 0  
N/C 

N/C 

N/C 

N/C 

N /C 

N/C 

N/C 

5 4 6  
2 2 0 6  

3 9 4 3  
4 6 8  
7 2 4  

5 0 9 4  
1 2 0 0 9  

N/C 

N/C 

N o t e  l :  The t i mes g i v en f o r  benchma r k s  l - 1 9  a r e  in m i l l i s e c o n d s  and a r e  a d j u s ted to 
r e p r e s e n t  o n e  e x ecu t i o n o f  the g i ven e x p r e s s i on Lnet o f  l o o p i ng o v e rhead ) .  

N o t e  2 :  The va r i a b l e s u s e d  i n  benchma r k s  l - 1 9  a r e  de f i ned by 
MI+ 1 0  1 0 p VI+ ( 5 0 0 p 0  1 0 0 1 ) / t S O O  
VL+1 0 1 1 0 0 0 1 
MR+ 1 0  1 0 p VR+VI + 0 . 1  
MC+ 2 6  2 6 p VC+ ' A BCDEFGHIJKLMNOPQRSTUVWX YZ ' 

N o t e 3 :  The t i mes g i v e n  f o r  benchmark 20 a r e i n  seconds a nd r e p r e s e n t  
t e n  e x e c u t i on s  o f  t h e  p r o g r a ms i n  L i s t i n g 2 . 

N o te 4 :  The t i mes g i v e n  f o r  benchm a r k  2 1  a r e  i n  m i n u t e s  and . r e p r e s e n t  o n e  e x ec u t i o n  
o f  t h e  f u n c t i o n  FMATE o f  L i s t i ng 3 w i th l e f t  a r g ument 2 ,  r i g h t  a r g ument 
( 7 p 0 ) . - 3 -4 - 4  - 3 , ( 1 0 p 0 ) , - 1 , ( 1 4 p 0 ) , 5  0 - 1  0 -6 - 1  1 - 1  0 0 1 0 -1 2 0 6 , ( 4 p 0 ) , 1 , 1 2 p 0  
a nd g l ob a l  v a r i a b.l e s  A a n d  B s e t  t o  l a n d  - l  r e s p ec t i ve l y .  

A d v a nced 
BAS I C  

( 8 0 8 7  N/A ) 

1 1 5 5  m s ec .  

6 6 0  
3 7  B l  
l O (J7  

1 1 4  

1 0 5 2 1 5  

1 3 1 6 9  
2 0 1 2  

8 3 2  
1 3 14 
4 6 5 3  
2 3 9 4  
3 9 1 3  
1 7 2 2  sec . 

Table 1: Twenty-one benchmarks for the two versions of APL. "N/C" (no change) and " - " denote benchmark tests that were not run. 
Benchmark 21 solves the chess problem in the text on page 256. 

your PC, APL*PLUS/PC will automatically take advan
tage of the coprocessor to accelerate all floating-point 
computations. If you choose not to use the 8087 (the chip 
currently costs anywhere from $200 to $260, and IBM 
Product Centers sell an 8087/8088 matched pair for $260), 
the interpreter will use software floating-point routines 
to provide the same range and precision at the expense 
of speed. The benchmark timings in table 1 may help 
you decide whether you can live with the difference. 

IBM's Version of APL 
In the other corner, weighing in at a modest $195, the 

pride and joy of the IBM Madrid Scientific Center : the 
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IBM Personal Computer APL System. It comes boxed 
in the obligatory (and rather pleasant) 8- by 9lfi-inch for
mat and consists of a single-sided 5%-inch disk, a set 
of keytop decals, and a 370-page reference manual. (The 
manual is good but will not teach you the language; buy 
APL: An Interactive Approach . )  However, this implemen
tation requires an 8087 chip, significantly increasing its 
price for most users. 

IBM's integration of APL with the PC falls far short 
of STSC's : because no ROM character generator is pro
vided (I hope all you add-on manufacturers out there 
are paying attention), APL characters can be displayed 
only if your system has the color/graphics adapter and 
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The Origins of APL 
. The acronym APL derives from the title of the book A Program- . 

ming Language (Wiley, 1962) by Dr. Kenneth Iverson, then an 
applied mathematician at Harvard University. Finding that stan
dard mathematical symbolism was inadequate for communicating 
the results of his studies of sorting and other algorithmic processes, 
Iverson developed his awn concise and consistent notation for the 
description of solution procedures. 

Iverson's Notation, as APL was then known, was not original
ly meant to be a computer programming language; it evolved into 
one during the years Iverson spent refining his creation at the 
IBM Thomas ]. Watson Research Center. It was there in 1965 that 
the first experimental APL interpreter was completed for use in 
Iverson's research. APL:s interactive design was so successful that 

a graphics monitor. If you prefer the high resolution of 
the monochrome adapter and display, you'll have to · 
mentally map the mathematical and international char
acters that appear on your screen into their correspond
ing APL characters; this actually isn't too bad because, 
in assigning the correspondence, IBM took advantage 
wherever possible of similarities between APL symbols 
and original PC characters. 

To further confuse the character-set issue, the inter
nal APL 8-bit representation of the 256 characters (i.e. , 
the order in which they appear in the atomic vector 
DAV) is not documented and bears no resemblance to 
the display representation mentioned above-in other 
words, it makes no attempt to look like ASCII (American 
National Standard Code fm; Information Interchange) 
code. This adds all kinds of needless translation dif
ficulties to the use of files, printers, and communication 
ports. The keytop decals are a nice touch: they require 
patience to install, but once in place they show clearly 
the location of APL characters on the keyboard. 

IBM's APL provides a limited but still very useful capa-
. bility to modify and reenter any line appearing on the 

screen. Lines entered from the keyboard are restricted 
to 80 characters (with no continuation allowed), and 
there are no provisions for recalling the last input line 
to the display when it has scrolled off the top. A handy 
feature for those who have both monochrome and color/ 
graphics monitors is the capability to switch from mono
chrome to color/graphics with the press of an Alt/func
tion-key combination. This is the only use of the func
tion keys : you cannot program them with your own char
acter sequences. 

The Benchmarks 
I have already mentioned that these two packages offer 

all the language-related features commonly found in 
APL systems. But before I turn to extensions and system
related features, I'll deal with two questions about the 
language aspect: How accurate are the implementations, 
and how fast are they? 

After several weeks of using the two systems, I have 
yet to run across a single instance of a primitive func
tion not returning a correct result when presented with 
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use of the interpreter quickly grew to include helping out with 
the day-to-day work of the research center staff. With its fame 
spreading In; word of mouth, it wasn't long before APL had become 
an. underground sensation throughout IBM. Dubbed APL\360, 
a version of the interpreter was eventually released to interested 
outside organizations, primarily universities and timesharing com
panies. Two of the timesharing firms, I. P. Sharp Associates (where 
Iverson currently continues his research) and Scientific Time Shar
ing Corporation (now STSC Inc.), have since then played an im
portant role in shifting APL from the scientific to the commercial 
world, primarily through the addition of an integrat�d file system, 
a powerful formatting facility, and exception.-handling (error-trap
ping) features. 

valid arguments. STSC's APL, however, does tend to be 
too lenient, sometimes returning a result when the argu
ments to a function are invalid .  For example, the use of 
transposition in listing 1 should have caused a DOMAIN 
ERROR message. Unless your algorithms hinge on the 
occurrence of certain errors (not a good practice), this 
kind of bug should not be a problem. 

I used a set of 21 benchmarks to compare the speeds 
of the two packages; table 1 summarizes the results. Each 
benchmark was run under IBM's APL (necessarily with 
the 8087 coprocessor), STSC's APC"PLUS (with and with
out the 8087), and, in some cases, IBM's Advanced 
BASIC (which cannot use the 8087) . I excluded from 
BASIC those benchmarks that I considered awkward in 
the language, such as those involving character data 
(which is treated differently in BASIC), the sorting and 
matrix division benchmarks (which are not primitives 
in BASIC and depend critically on the algorithms used), 
and the chess-problem benchmark (which I'm not be
ing paid enough to attempt in BASIC) . 

Benchmarks 1 thro11gh 15 have been floating around 
APL literature for years and crop up often in manufac
turers' advertising. I added benchmarks 16 through 19 
to further exercise the floating-point capabilities of the 
packages. The times shown in table 1 for these bench
marks represent single executions of the expressions but 
are based on 100 consecutive repetitions; they are ad
justed to nullify the effects of the required looping. 

Benchmark 20 is the prime-number-generating Sieve 
of Eratosthenes. The January 1983 BYTE (page 290) con
tained an APL version of the benchmark that did not 
faithfully apply the algorithm described by the authors 
of the article (and gave incorrect results to boot) . A let
ter published in the May 1983 issue (pages 8-9) offered 
a correct APL solution but used a significantly modified 
algorithm to reduce execution time, which goes against 
the spirit of benchmarking. Listings 2a and 2b present 
the APL and BASIC programs that I used in my timings. 
Note that to be consistent with results previously pub
lished by BYTE, the times shown in table 1 for this 

· benchmark represent 10 executions of the programs. 
Benchmark 21 is the solution of the chess problem (see 

the text box on page 256) using the APL functions in 
Text continued on page 254 
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A Brief Look at APL 
When using APL, you are essentially interacting with 

a very powerful programmable calculator: you enter a 
valid APL expression, hit the Return key, and the 
answer (if any) is displayed starting on the next line; 
for example, 

1 2  

3 -i- 4 
0 .  7 5 

Notice that entries are indented six spaces to 
distinguish them from the computer's answers and that 
no explicit command is required to have results dis
played. The number of operations, or primitive functions, 
available in the language is very large; othe examples 
include 

8 
5 L 8 

5 
5 f 8 

8 
5 1 2 8 

3 
3 > 5 

0 
' A ' ;t ' B '  

1 

These illustrate, respectively, the exponentiation, mini
mum, maximum, residue (or remainder), greater than, and 
not equal to functions. You can see from the last two ex
amples that the comparison functions return the 
numeric values J. or 0 to represent logical true or false. 

The examples so far have shown functions that oper
ate on two objects, their so-called left and right argu
ments; they are known as dyadic functions. There are 
also monadie functions that operate on a single (right) 
argument. 11he examples 

f 4 
0 .  2 5 

* 1  
2 . 7 1 8 2 8 1 8 2 8  

L 5 .  8 
5 

! 4 
2 4  

� o  
1 

illustrate the reciprocal, exponential, floor (or integer part), 
factorial, and logical negation functions. 

Because the number of primitive functions is so large 
and because you can define your own, functions in an 
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APL expression are executed in the order in which they 
are encountered going from right to left across the line, 
exeept as modified by parent�eses: 

9 - 2 x 5 - 3  
5 

9 - ( 2 x 5 ) - 3  
2 

( 9 - 2 ) x 5 - 3 
1 4  

'Tihe seemingly strange choice of right-to-left execution 
stems from the desire to have a monadic function's 
argument appear on its right, where it belongs natural
ly, while keeping the design of the interpreter simple 
and efficient. 

I intentionally used the vague term object when refer
ring earlier to the right or left argument of a function. 
A lof of the power of APL derives from the fact that 
these objects need not be single numbers (numeric 
scalars) or single characters (eharacter scalars) but can in 
fact be entire vectors, }Tiatrixes, or higher-dimensional 
arrangements of numbers (numeric arrays) or characters 
(character arrays). Unlike other languages, APL treats 
arrays as wholes, accepting them as arguments and 
returning them as results : 

1 3 . 2  5 7 + 2 4 6 8 . 4  
3 7 . 2  1 1  1 5 . 4  

' A B BE ! ' = ' A B L E ? ' 
1 1 0 1 0 

You can assign a name to an array without, as in 
other languages, having to first declare its type and 
shape to reserve its storage; APL manages all available 
memory space and allocates it dynamically. The assign
ment function (denoted by the left-pointing arrow) at
taches the name on its left to the array on its right: 

S+6 . 2 8 t 2  
V+ ' JO SEPH ' 
MAT+ 3 - 3 p VEC+ 1 1 2 2 0 6 3 1 9 
s 

3 . 1 4 
v 

JO SEPH 
VEC 

1 1 2 2 0 6 3 1 9 
MAT 

1 1 2 
2 0 6 
3 1 9 

The following examples use the variables defined 
above to illustrate, without additional comment, some 
of the many otl;).er primitive functions that APL pro
vides for the manipulation of arrays: 



I I I  

I '  !' I 

• 

. .. 

¢> V  
HPESOJ 

2 ¢> V  
SEPHJO 

V [ cL 2 4 ]  
JOE 

1 0 1 0 l 
JSPH 

V+ V .  I 
v 

JOSEPH IS HERE 
p V  

+ / VEC 
2 1  

+ \ VEC 
1 0 2 4 4 1 0  1 3  1 2  2 1  l / VEe 

f \ VEC 
1 1 2 2 2 ' 6 6 6 9 

! V EC 
2 8 5 1 3 4 7 6 9 

SORTEDVEC�VEC [ ! VEC ] 
SORTEDVEC 

1 1 0 1 2 2 3 6 9 
5 • SORTEDVEC 

2 3 6 � 
3 t SORTE O V EC 

3 3 

2 1 
6 0 
9 "' 1 

pMAT 

<I>MA:C 

eM AT 
3 1 9 
2 0 6 

1 2 
<s!MA 'JJ 

2 3 
0 - 1  
6 9 

1 0 0 
0 1 0 
0 0 1 

MATI.,NV�ffiMAT 
M A T  INV 
3 . 5  - 3  
1 .  5 -1 

; � ·� •" ( sh a p e )  ' ..... ' L 

( r e v e r s e )  

( r o t a t e ) 

( i nde x )  

( c omp r e s s ) 

( r u n n i ng sum)  

( m i n i mum) 

( g r a d e  up) 

( s o r t )  

( d r o p )  

( ta k e )  

( r e v e r s e )  

( r e v e r s e )  

( t r a n s p o s e )  

( ma t r i x  i n v e r s e )  

Programming in Al?L is the process of creating new 
functions. These user-defined functions are denoted by 
names rather than by symbols but are otherwise used 
just like primitive functions. They can be monadic, 
dyadic, or even niladic (requiring no arguments) and 
may or may not return a result. You indicate to APL 
that you wish to temporarily leave calculator mode and 
go into funetion-definition mode by typing the triangular 
del character followed by a function header. The fune
tion header is AP�s only declarative statement; ;it 
specifies the function's name, its syntax (the number 
of arguments it requires and whether or not it returns 
a result), and the names of any temporary local vari
ables it uses. While you're in function-definition mode, 
APL prompts you with bracketed line numbers and 
then records (rather than acts upon) the statements that 
you enter. You have already seen two of AP�s three 
types of executaBle statements: the assignment, which 
does not display a esult, and the APL expression not 
ending with an assignment, which does display its 

result (i£ any). The third type of statement is the branch 
(denoted by the right-pointing arrow), which can alter 
the toP.-to-bottom sequence of execution o£ a defined 
function's lines by directing execution to a given line. 

APL work is organized around the concept of the 
workspace: the active workspace is that portion of the com
puter's memory in which all of the functions and vari
ables you create are stored and in which all of the com
putations you request take place. You may, at any time 
during your APL session, have the current contents of 
the active workspace preserved in secondary storage 
as a named saveii. workspace (which usually appears as 
a file on your disk) . Once saved, a workspace ean be 
reactivated (loaded) at a later time, thus restoring the 
active workspace to its original state, or its contents 
(variables and functions) can be selectively copied in
to the c;urrent active workspace. An APL application 
usually consists of a saved workspace containing all of 
the pertinent functions and variables along with a la
tent expression, a special vector containing the character 
representation of an APL statement to be execmted 
automatically as soon as' the saved workspace is loaded. 
'the latent expression will typically initiate execution 
of the application's master function. 

Most APL implementations provide a battery of so
called system commands to manage the saving, loading, 
copying, and erasing of workspaces and to make pos
sible examination and control of their contents. These 
system commands are not, strictly speaking, part of the 
APL language and therefore cannot be lines in defined 
functions. The trend in recent years has been for APL 
systems to provide system functions that duplicate the 
action o£ system commands and can e used under pro
gram control. 

The language has two advantages that cannot be 
readily conveyed by a quick printed tour of its facili
ties. One is the ease with which you can learn the lan
guage: the simplicity of APL syntax, the absence of red 
tape in using arrays, and the immediate feedback of 
calculator mode combine to provide an environment 
in which you can freely experiment with language fea
tures, concentrating .. at first on a few functions and 
gradually building up your repertoire. The second ad
vantage is the sense of programming confidence that 
you will experience as a user of APL. The power and 
versatility of the language encourage you to tackle even 
the most difficult tasks with the knowledge that the 
step between a mental solution and a computer solu
tion is a short one. APL drastically reduces program
ming time because a verb-oriented oral description of 
an algorithm can often be immediately written down 
as a function-oriented APL expression. This leads to 
terse programs and explains the often-heard criticism 
that APL is unreadable. APL is in fact quite readable, 
but you should not expect to grasp at a glance the 
meaning of a line of APL any more than you would 
a pageful of BASIC or five 9ages of COBOL. 
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Text continued from page 250: 

listing 3. I include'it in this review for two reasons: first, 
because it involves the cooperation of several functions, 
one of which (FMATE) is recursive, it gives a thorough 
workout to the systems' function-calling mechanism 
(with the associated stacking of the execution environ
ments and creation of local variables); second, it provides 
a good example of AP�s capability to make short work 
of a relatively complex programming problem. I spent 
more time selecting data structures than I spent actual
ly writing code for the functions, with the entire pro
cess taking about 10 hours. With most programming lan
guages, this recreational exercise would have been a 
major project. 

Now, what are we to make of the results of all these 
benchmarks? If you consider speed to be the deciding 
factor in choosing between the IBM and STSC APL sys
tems, you'll find no final pronouncement here. I'm call
ing it a draw. IBM showed up slightly faster in the sim-

Listing 1: An example of STSC APL code that should have caused 
a domain error but didn't. 

0I0+ 1 

0 1 � 2 2 p t 4  
1 2 

Listing 2: The prime-number-generating Sieve of Eratosthenes (using 
the algorithm originally described in BYTE) in APL (listing 2a) and 
BASIC (listing 2b). 

(2a) 

'V PRIMES 

[ 1 ]  I+ 1 0 F+ ( 8 1 9 1 p Y ) , E  
[ 2 ]  Y : F [ I+ P x t L ( 8 1 9 1 - I ) f P+ 1 + I + I ] +N 
[ 3 ]  N : -+F [ I+I+ 1 ]  
[ 4 ] E : ( l Y+ . = F ) . '  PRIMES ' 

'V 

(2b) 

1 0  

2 0  

3 0  
4 0  
5 0  
6 0  
7 0  
8 0  
9 0  
1 0 0  
1 1 0  
1 2 0  
1 3 0  
1 4 0 
1 5 0  
1 6 0  
1 7 0  
1 8 0  
1 9 0  

DEF I NT A-Z  

O PT I ON BASE 1 

D I M  F ( 8 1 9 1 ) 
C = O  
FOR I = 1 TO 8 1 9 1 

F ( I ) = 1 
NEXT I 
FOR I = 1 TO 8 1 9 1  

I F  F ( I ) = O GOTO 
P = I + I + 1 
K = I + P  

WH I L E K < = 8 1 9 1  
F ( K ) = O 
K = K + P  

WEND 
C =C + 1  

N EXT I 
P R I NT C ; " 
END 

P R I ME S  II  
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1 7 0  

ple arithmetic benchmarks (with the exception of ex
ponentiation), quite a bit faster in the inner product and 
heavily-looping Fibonacci series benchmarks, and shock
ingly faster in the matrix division benchmark. STSC, on 
the other hand, did much better in the categories of in
dexing, sorting, transposition, and outer product, and 
put it all together to come out on top in the grueling 
chess-problem marathon. If nothing else, these timings 
point out where the authors of the packages chose to 
cut corners : it is a fairly common practice in designing 
APL interpreters to implement some primitive functions 
(especially those considered infrequently used) as a com
bination of calls to other already-coded functions, which 
essentially means that those functions are written not 
in assembly language but rather in a subset of APL. I 
would guess that this was the fate of STSC's matrix divi
sion primitive and of IBM's outer product, dyadic trans
position, and maybe even grading (sorting) primitives. 

Without the 8087 coprocessor, STSC's APL still per
formed quite acceptably in the floating-point bench
marks; the difference became painful only in the case 
of logarithmic and trigonometric functions. The multi
plication, division, and exponentiation benchmarks were 
slowed down by factors of about 3, 5, and 9, respective
ly. That's a far cry from the factors 78, 82, and 170, which 
represent the published relative speeds of the 8087 and 
the 8088 performing single instances of those same dou
ble-precision operations. This is probably due to the fact 
that, overall, the 8088 spends the majority of its time re
trieving operands from memory and storing results back 
into memory. Nevertheless, if your applications tend to 
be numerically oriented, the coprocessor is likely to be 
a good investment. 

As for BASIC, although it did very well in the Fibonacci 
series benchmark and held its own in the Sieve of 
Eratosthenes (both of which involve a lot of looping), it 
ran out of breath trying to keep up with AP�s easy 
handling of array operations in the other benchmarks. 
BASIC's apparent superiority over STSC's APL without 
the 8087 in the logarithmic and trigonometric bench
marks is a result of the fact that version 1.1 of BASIC 
calculates such functions to single precision only, less 
than half the accuracy of STSC's software emulation of 
the 8087. 

Other Features 
To be great, an APL system must provide many facili

ties beyond the language itself. This is especially true 
of an APL system running in a microcomputer environ
ment, where users expect to have direct control of the 
hardware and where there's a need to support a wide 
array of peripheral devices. I'll discuss STSC's and IBM's 
efforts in this direction under several broad headings. 

Workspace size: Your workspace under STSC's APL can 
be as large as your machine's total memory minus an 
interpreter and operating-system overhead of approxi
mately 90K bytes. A parameter on the operating system 
command that starts up APL even allows the interpreter 
to use memory beyond the 544K-byte maximum recog-
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Notes on the Chess Benchmark 
Given sufficient time, this set of five functions (see listing 3) 

will solve any chess problem that ends in checkmate, including 
problems that involve castling, en-passant capture, or under
promotion of a pawn to a knight. WSINIT must be run once to 
define some global variables. 

To solve a problem, assign to variable A the attacking color and 
to � the defending color (White = 1, Black = -1), and then run 
FMATE. The left argument of FMATE is the maximum number 
of moves to mate, and the right argument is a 69-element numeric 
vector representing the position. The first element is either 0 or 
the square number on which an en-passant capture can take place 
on the next move. Squares are indicated in algebraic chess nota
tion (e.g. , c5 is 35 and f2 is 62). The next four  elements are either 
1 or 0 to indicate whether or not castling is still possible (in the 
order 

'
white queen- and king-side, then Black queen- and king

side) . The remaining 64 elements are the contents of the chessboard 
from the top left corner to the bottom right corner as seen from 
White's side (0 = empty, 1 = pawn, 2 = knight, 3 = bishop, 
4 = rook, 5 = queen, 6 = king, positive for White, and negative 
for Black). 

The result of FMATE is a two-element numeric vector that con
tains, if a solution is found, the "from" and "to" square of the 
winning move (in algebraic notation, with a negative "to" square 
indicating pawn-to-knight promotion); or, if no solution is found, 
either 0 1 or 0 0 (0 0 indicates that the attacker has no legal move 
in the given position). 

The functions should run in any APL system if statements using 
the diamond separator are broken up into several lines and if the 

nized by version 1.1 of DOS (disk operating system) . 
Under IBM's APL, all memory up to the 544K-byte max
imum can be used, with system overhead ranging be
tween 84K and 113K bytes, depending on which auxiliary 
processors (APs) you choose to load. (I'll be coming back 
to the subject of APs later on.) 

There is, however, a twist to IBM's use of memory: the 
first 64K bytes of the active workspace constitute what 
IBM calls the main workspace; whatever is left over is 
labeled the elastic workspace. All real APL work, like state
ment execution or the creation and modification of APL 
arrays and functions, takes place in the main workspace; 
the interpreter uses the elastic workspace strictly for the 
temporary storage of APL objects when space is needed 
for an operation in the main workspace. I find this quasi
virtual memory scheme a rather timid way for IBM to 
deal with the segmented architecture of the 8088 micro
processor. 

Although the shuttling of data between the main and 
elastic workspaces is not usually noticeable, this arrange
ment does have some drawbacks : IBM APL arrays are 
limited to 321< bytes, and certain operations (such as add
ing two large numeric vectors) cannot be carrie.d out 
because of the need for both the arguments and the 
result to fit simultaneously in the 64K-byte main work
space. (Under STSC's APL, an array cart occupy a full 
memory segment, or 64K bytes, and as long as there is 
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a b c d e g h 

The chess position used in benchmark 2 1; see 
table 1 and listing 3. White is to move and 
checkmate in 2. 

sequence '; [0]" is substituted for the hyphen-comma overstrike 
character (as in lines 5 through 9 of function MLIST) .  I'd be in
terested in timings of the benchmark problem on hardware more 
powerful than the PC (see note 4 in table 1 for its definition, and 
expect the solution 85 15) . FMATE makes no attempt to examine 
potential moves in an intelligent order and can take a long, time 
to execute. 

room in memory for the result, operations between large 
arrays can take place. )  

Report formatting: STSC's APL*PLUS offers the power
ful and much-imitated DFMT formatting function. Its 
capabilities are too numerous to detail here (as witness 
the fact that STSC offers a separate manual on its use), 
so I'll limit myself to the example given in listing 4a. 
STSC also provides the utility workspace FORMAT con
taining a set of rather slow functions that simplify add
ing titles, column headings, and row names to reports 
being formatted with DFMT. 

IBM's APL offers Picture Format, an extension to the 
simple dyadic format available on all APL systems. Pic
ture Format has for many years been discussed and re
fined by various authors within IBM, and the result of 
all this work is a facility that cannot hold a candle to 
STSC's good old DFMT; listing 4b shows an example of 
its use. Not only is Picture Format of limited capability 
(e.g., it is unable to duplicate the first example with its 
different floating decorators for positive and negative 
numbers), but it is also hard to learn because it attaches 
various unintuitive meanings to the digits that appear 
in the pictme argument. All I can say for Picture Format 
is that it's better than nothing. (Note: You must specify 
your intention to use Picture Format when you load 
IBM's APL from DOS; it'll cost you an extra 7.6K bytes 
of overhead. )  Text continued o n  page 260 



Engineering 
Legal Protection 
Flexibility 
Maintenance 
Management 
Packages 
and more! 

THE MOST COMPLETE 
COMPUTER INFORMATION RESOURCE 
Encyclopedia of Computer Science 
and Engineering �o�g�� s295! 
WHEN YOU JOIN THE LIBRARY OF COMPUTER AND INFORMATION SCIENCES 

You simply agree to buy 3 more books-at handsome discounts-within the next 12 months. 

I ndispensable to consultants, business peo
ple, data processing professionals, and enthusi
asts, the ENCYCLOPEDIA OF COM PUTER 
SCIENCE AND ENGINEERING is a veritable 
data base of information on: 

• Hardware • Artificial I ntelligence 

• Software • Computer Applications 

• Programming • Personal computing 
languages and much more! 

The Encyclopedia is organized to make find
ing and using its wealth of information easy. Arti
cles are alphabetica l ly  arranged and are cross
referenced to related articles and to specific 
subject matter. The clear and expanded appen
dices include abbreviations, acronyms: special 
notation and terminology, as well as numerical 
tables, the mainstay of applied technologies. A 
complete 5,000-term index contains references 
to sub-categories, doubles as a comp1,.1ter sci
ence dictionary, afld is an invaluable . tool for 
locating specific information. 

Praise For the First Edition: 
Called " I mpressive . . .  comprehensive . . .  well 
done" by Datamation, and " . . .  a real treasure 
cache" by Business Management, the new Sec
ond Edition promises to eclipse Computer Man
agement's statement on the original of "There 
isn't another book l ike i t ." Send for your free 1 0-
day trial. 

This up-to-date Second 
Edition contains: 

• Over 1 ,670 pages of revised, 
expanded, and updated text. 

• 550 articles on virtually every 
aspect of the computer sciences 

• 301 distinguished contributors 

• Over 500 photos, and over 250 
diagrams, graphs and charts 

The Library of Computer and Information 
Sciences is the oldest and largest book club 
especially designed for the computer profes
sional. In the incredibly fast-moving world of data 
processing, where up-to-date knowledge is  
essential, we make i t  easy for you to keep totally 
informed on all areas of the information sci
ences. In addition, books are offered at dis
counts up to 30% off the publishers' prices. 
Begin enjoying the club's benefits today' 

4 Good Reasons to Join 
1 .  T h e  Finest Books. Of t h e  hundreds o f  books submit
ted to us each year, only the very finest are selected 
and offered .  Moreover, our books are always of equal 
quality to publ ishers' editions, never economy edit ions. 

2. Big Savings. I n  addition to getti ng the ENCYCLOPE· 
DIA O F  COMPUTER SCIENCE AND ENGINEERING for 
$2.95 when you jo in , you keep saving substantially
up to 30% and occasionally even more. (For example, 
your total savings as a trial member-including this 
introductory offer-can easily be over 50%. That's like 
getting every other book free') 

3.  Bonus Books. Also, you will immediately become 
el igible to participate i n  our Bonus Book Plan, with 
savings up to 70% off the publ ishers '  prices. 

4 .  Convenient Service. At 3-4 week intervals (16 times 
per year) you will receive the Book Club News, describ· 
ing the Main Select ion and Alternate Se lections , 
together with a dated reply card . If you want the Main 
Selection do nothing and it wil l  be sent to you auto
matically. If you prefer another selection ,  or  no book at 
al l ,  s imply indicate your choice on the card , and return 
it by the date specif ied. You wil l have at least 10 days to 
decide. If, because of late mail del ivery of the News. 
you should receive a book you do not want, we guaran
tee return postage. 

1.1 the reply card has been removed , please 
wrtte to: 

The Library of Computer 
and Information Sciences 
Dept. 7-C J 8  Riverside, N .J .  08075 to obtain 
membership i n formation and an appl ication. 
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Listing 3: A complicated chess-problem . solution program, FMATE, and its associated functions (subroutines). ·see the text box on page 
256 for more details. 

[ 1 ] 
[ 2 ]  
[ 3 ]  
[ 4 ]  
[ 5 ] 

'I WSINIT ; OI O  
OI0+1 
!J. N+ 2 1  1 9  
!J. B+ 1 1  9 
!J.R+ 1 0  1 
!J. K+ 1 1  1 0  

9 
1 

-

1 2  8 8 1 2  1 9  2 1  
1 1  o • X 1 7 
1 0  0 • X 1 7 
9 1 1 9 1 0  1 1  

[ 6 ]  tJ. Q+ tJ. K o , x l 7  
[ 7 ]  !J.A+ , ( � t 8 ) o , + 1 0 x , 8  
[ 8 ]  !J.C+ 4 2 p 1 1  5 1  8 1  5 1  1 8  5 8  8 8  5 8  
[ 9 ]  OIO+O 
[ 1 0 ]  !J. F+ ( - !J. F E !J. A ) / !J.F+ t 1 0 0  
[ 1 1 ]  !J. Z+ 1 0 0 p 6 4  0 tJ. Z [ tJ. A ] -+- , 6 4  

'I 

V MA+M FMATE BD ; KA ; KB ; L ; N ; LA ; LB ; SA ; SB ; IA ; IB ; FA ; FB ; BA ; BB ; MB ; OIO 
[ 1 ]  OIO+O 0 KA+ ' ' p KB+tJ.A [ - 5 + BD 1 6 x A , B ]  0 KB+KB [ 1 ]  0 L+O = N+M - 1  
[ 2 ]  LA+ ' ' p p SA+A MLIST BD 0 IA+ - 1  0 FA+O 
[ 3 ]  A : + ( L A = IA+IA + 1 ) p D 0 + ( ( B , ( KA , MA [ 1 ] ) [ KA = MA [ O ] ] ) SCHECK BA+ ( MA+SA [ IA ; ] ) MMAKE BD ) p� 
[ 4 ]  -FA+ 1  0 +L � X  0 +(( A , KB ) SCHECK BA ) � A 
[ 5 ]  X : LB+ ' ' p p SB�B MLIST BA 0 IB+ - i 0 FB+O 
[ 6 ]  B : + ( L B = IB+IB+ 1 ) pC 0 + ( ( A , ( KB , M B [ 1 ] ) [ KB = MB [ O ] ] ) SCHECK BB+ ( MB+SB[ IB ; ] ) MMAKE BA ) p� 
[ 7 ]  -+ L p A  0 + ( 0 = 1 p N FMATE BB ) p A 0 FB+ 1 0 +B 
[ 8 ]  C : + ( Lv FB ) p O 0 + ( ( A , KB ) SCHECK BA ) p O 0 +A 
� 9 ]  Q : MA+O , FA -

[ 1 ]  
[ 2 )  
[ 3 ] 
[ 4 ]  
[ 5 ]  
[ 6 ]  
[ 7 ] 
[ 8 ]  
[ 9 J 
[ 1 0 ]  
[ 1 1 ]  
[ 1 2 ]  
[ 1 3 J 

'I 

V ML+TN MLIST BD ; P ; T ; L ; PW ; !J. P ; L S ; L O ; LE ; PS ; TS ; SW ; I ; OIO 
ML+ 0 2 p OIO+ O  0 PW+ ( TN � 1 ) � 2 7 0 !J. P+ TN x  - 9  11 1 2 
L S+L0+1 0 0 p 1  0 L S [ tJ. F , PS+ ( L+TN = T+ x P+ 5 � BD ) / tJ. A ] +O 0 TS+ ( I L / P ) , O  
LO [ ( T= - TN ) / !J. A ] +O 0 LE+LSA LO 0 + ( SW+ O , P , N , B , R , Q , K ) [ TS [ I+ O ] ]  

P : T+ ( ( L 0 [ 2 p T ] $ BD [ 0 ] = 2 p T ) , A \ LE [ 2 � T ] ) / T+P+ (3+1pL�PW= 1 0 I P+PS [ I ] ) p tJ. P  
-ML+ML, P , [ 0 . 5 ] T , - L [ 1 ] / T O . +SW [ TS [ I+I+ 1 ] ]  
N : ML+ML , P , [ 0 . 5 ] LS [ T ] / T+ 1 0 0 i tJ.N+ P+PS [ I ]  0 +SW [ TS [ I+I+ 1 ] ] 
B : ML+ML , P , [ 0 . 5 ] ( , A \ LS [ T ] A 1 , L O [ O  - 1  � T ] ) / , T+1 0 0 I !J.B+ P+PS [ I ]  0 +SW [ TS [ I+I+ l ] ]  
R : ML+ML , P , [ 0 . 5 ] ( , A \ LS [ T ] A 1 , L O [ O  - 1  + T ] ) / , T+1 0 0 I !J.R+ P+PS [ I ]  0 +SW [ TS [ I+I+ 1 ] ]  
Q : ML+ML , P , [ 0 . 5 ] ( , A \ LS [ T ] A 1 , L O [ O  - 1  + T ] ) / , T+1 0 0 i tJ. Q + P+PS [ I ]  0 +SW [ TS [ I+I+ 1 ] ]  
K : T+£8[ 1' ] / T+ !J. K + P+PS [ I ]  0 + ( "1 / L+ BD [ 2 3 - TN ] ) p Y 0 + ( "1 / L+LA ( A / LE [ P - 1 0  2 0  3 0 ] ) , A / LE [ P+ 
-+ ( ( ( - TN ) , P ) SCHECK BD ) p Y 0 +L[ O ] + X 0 T+T , ( ( ( �TN ) , P- 1 0 ) SCHEC K BD ) � P- 2 0  0 + L [ 1 ] + Y  
X : T+T , ( ( ( - TN ) , P+ 1 0 ) SCHECK BD ) + P+ 20 -
I : ML+ML ; P , [ 0 . 5 ] T 0 +SW [ TS[ I+I+ 1 ] ]  

V NB+MV MMA KE BD ; UP ; FT ; P ; OIO 

10 2 0 ] ) pr_ 

[ 1 ]  UP+MV [ 1 ] < 0IO+o · o NB+ 5 t BD 0 BD+ 5 � BD 0 FT+!J. Z [ MV+ I MV ]  0 BD [ FT ] +O , P+ BD [ FT [ O ] ]  0 + ( 1  6 = I P ) /f, K 
[ 2 ]  E : NB [ O , ( v / !J. C E MV ) !  1 2 3 4 ] + 0  0 NB+NB , BD 0 +0 
[ 3 ]  K : + ( 2 0 � I - ! MV ) p E 0 BD[ FT ] +�BD[ FT+FT [ 1 ] + 1 , - 1 - 2 = 8 I FT[ 1 ] ]  0 +E 
[ 4 ]  P : + ( 2 � 1 - /MV ) p X-O NB [ O ]+MV [ O ] + x P  0 NB+NB , BD 0 +0 
[ 5 ]  X : + ( N B [ O ] �MV [ l] ) p Y 0 NB [ O ] + BD [ FT [ 1 ] + 8 x x P ] +O 0 NB+NB , BD 0 +0 
[ 6 ]  ! : + ( 1 8 A . � 1 0 I MV [ l ] ) pf 0 BD [ FT [ 1 ] ] + 5 2 [ UP ] x x p  0 +E 

'I 

V YN+CS SCHECK BD ; PS ; P ; LE ; T ; OIO 
[ 1 )  BD+5 � BD , 0IO+O 0 PS+CS[ O ] x t 7  0 P+CS [ YN+1 ]  
[ 2 ]  + ( PS [ 1 ] E BD [ !J. Z [ P+ CS [ O ] x  - 1 1  9 ] ] ) p 0 
[ 3 )  + ( PS[ 2 ) E BD [ !J. Z [ 1 0 0 I P+ !J. N ] ) ) p 0  
[ 4 ]  LE+1 0 0 p 1  0 LE[ !J. F , ( 0 � 6 4 p BD ) / tJ. A ] + O  
[ 5 ]  + ( v / PS [ 3 5 ] E BD [ !J. Z [ ( , A \ 1 , LE [ O - 1  � T ] ) / , T+1 0 0 I P+ tJ. B ] ] ) p O 
[ 6 ]  + ( V / PS [ 4  5 ] E BD [ !J. Z [ ( , A \ 1 , L E[ O - 1  � T ] ) / , T+ 1 0 0 I P+ !J. R ] ] ) p 0 
[ 7 ]  YN+PS[ 6 ] E BD [ tJ. Z [ P+ tJ. K ] ] 

'I 

Listing 4: A formatted output in APL. Listing 4a shows an example of the powerful STSC APL formatting function. Listing 4b shows 
the less powerful IBM APL Picture Format option. 

(4a) 

D+ 8 2 6 7 9  1 0 5 8 2  1 2 1 3 8 3  
A + 1 2 3 4 . 5 6 7  0 9 8 7 6 5 . 4  
F+ ' G < Z 9 / 9 9 / 9 9 > . P < $ > Q < > M < ( $ > N < ) > O < Z ERO > F 1 3 . 2 '  
F O FMT ( D ; A ) 

8 / 2 6 / 7 9  $ 1 . 2 3 4 . 5 7 
1 / 0 5 / 8 2  Z ERO 

1 2 / 1 3 / 8 3  ( $ 9 8 . 7 6 5 . 4 0 )  
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A ffiobun Day ftahle. 
nee upon a time there was a very diligent man, Jack. Every 
year the man promised his very faithful wife that he would 

keep accurate records to make tax time more bearable. 

One sunny day , J ack traded in his family cow for a new computer. 

That starry night, he began to enter all of his tax records onto disk. 
"How easy and accurate this will be, " he stated . 

The months went by. Tax time approached. Confidently, Jack 

inserted his data file and entered " Run T axes." "Just watch, "  he said 

to his wife. But alas. His CRT, as if it were alive, proclaimed, " I/O 
ERROR." "Gads , "  he stammered in frustration. "Oh my , "  said 

his wife. 

Then entered his neighbor e<l.rrying three beans , a golden lyre and the 

new Discwasher® Clean Runner ' M  Interactive Drive Cleaner. The 

good neighbor told J ack, " Preventive maintenance will destroy dirt in 
the disk drive and keep it running clean . "  

The good neighbor promptly inserted the Clean Runner Interactive 

Drive Cleaner into the drive and cleaned the read/write heads for 

Jack. Saying " Bye, "  he left to tend to his garden. Diligent Jack then 
proceeded to run his tax data and this time all went wel l .  

The moral of the story, Discwasher Clean Runner is a disk of 

prevention for a bit of frustration. 

6'hr. E:nb. 

Not all endings arc that happy. A dirty read/write head can cost  not only 
many hours of lime but also the loss of valuable data. 

Discwashcr® Clean R unncr,M Interactive Drive Cleaner is one 
disle that contains both the program software and the cleaning 
sur/ace. There is no program to enter. 

Clean Runner is an interactive system. It responds to your 
individual entries as it /cads you step-by-step through the cleaning 
process. 

Clean Runner directs the head(s) of your drive to a different 
track/or each cleaning. Clean R unner provides a conlaminalion
/rcc cleaning sur/ace. 

Clean Runner cf/cctivcly works on both single or double -sided 
drives.  

Clean R unner is programmed /or 20 cleaning operations . 

Jf Disk Of Pr�\l�ntion tor Jf Bit Of frustration 
Circle 125 on inquiry card. discwasher 1 407 N . Providence Rd . . P o  Box 60 2 1 . Dept. BY. c o l u m b i a .  Mo 65205 usA A D I V I S I O N  OF JENSEN an �K Company 



Listing 4 continued: 

(4b) 
1 5 5 / 0 5 / 0 5  ( 5 5 . 5 5 1 . 5 0 ) '  • D . [ 1 . 5 ] A 

8 / 2 6 / 7 9  1 . 2 3 4 . 5 7 
1 / 0 5 / 8 2  . o o 

1 2 / 1 3 / 8 3  ( 9 8 . 7 6 5 . 4 0 )  

Text continued from page 256: 

Error trapping: When an error occurs during execution 
of a statement, STSC's APL suspends processing at the 
point of error, retrieves the current contents of the special 
character vector DELX (error latent expression), and ex
ecutes them as a line of APL. You might have previous
ly set up DELX to force an exit from the executing func
tion (returning some specific result indicating that a 
problem was encountered) or to generate a branch to a 
different part of the function, where the cause of the er
ror may be determined by examining the system-gener
ated variable DDM (diagnostic message). If the program 
is sufficiently sophisticated, it may then be able to take 
corrective action and resume execution. 

IBM's tool for the automatic handling of errors is the 
elegant system function DEA (execute alternate). It takes 
two character-vector arguments representing APL ex
pressions and attempts to execute the one on its right; 
if it fails because of an error, it goes back and executes 
the left argument instead. This allows you to exercise 
very fine control over errors occurring in different parts 

THE������ PURCHASING AGENT 
We can buy any microcomputer product for you from our 292 participating 
wholesalers. Here are the net prices on a few of the 7,000 products we can buy for 
you, acting as your purchasing agent. 
COMPUTERS 
Allos580-10 4.199 

586-20 wlo Term. 6,018 
986-40 9,027 

c
o
s;��g;�AG���

o
��: 4.075 

Sys. 816AH" 6,630 
Sys. 816C" 6.632 
Sys. 8 1 6 0 '  10.324 
8t6 68K RAM 2 1 '  6.632 

·completely Assembled 
M·Drive-H 1,100 
CPU 68K 500 
Disk3 587 
RAM 2 1 .  128K. 1 4  Mhz 788 
RAM 22, 256K 1 ,292 

COMPUTERS 
Northstar Advantage 

w/Duar Flopptes 2.107 
w/5 meg. 3.249 
w/15 meg. 4.315 

Onyx C5002A. 256K. 1 4 M. 9.022 
Sage II. wi2-640K 3.470 

IV. w/1 2  meg. 5.830 
IV. w/18 meg. 6.273 
IV. w/40 meg. 7.965 

Sanyo 555. w/2·160K 1.100 
Televideo TS-803 2.027 

TPC-2. pan. CALL 
Zenith ZF-100·21 2. 245 

ZF· 1 1 0·22 2,712 
ZW-120·32 4.339 

Pragmatic 20 meg. 2,990 
Pragmat;c 40 meg. 4,686 HARD DISKS 

Columbia Sys .. 2-320K 2,779 Tallgrass 20 meg. wit ape 3.097 
Sys., 1 2 meg. 4, 1 19 All others CALL 
Sys .. portable 2.320 

MONITORS 
Amdek AGB II 
NEC 1203 

t 4 t 0 RGB 
Pnnceton RGB w/cable 

PLOTTERS 
Houston lnstr., DMP 41 
Strobe M 100 
All others 

PRINTERS 
Anadex 96258. par 
C. lloh A 10·20 

F-10. 40 cps. 
Diablo 620 
NEC 7710 
Okidata 
All others 

TERMINALS Co•ona desktop. 2·320K 2.487 IBM PERIPHERALS ������?1r
0

sM s 1o meg. !:��� Keyt ronics 5150 Keyboard t89 ��S�d����� 
Morrow Micro D. MD·3 1 ,585 All  others 
NEC APC·H03 2.999 MODEMS 

APC· H 1 2  Col. G.aph. 618 Hayes 1 200 499 TAX SOFTWARE 

450 
536 
780 
485 

2.321 
461 

CALL 

1 . 1 90 
534 

1 .000 
875 

1 .900 
CALL 
CALL 

7 1 5  
539 

CAll 

APC·H26. t 0 meg. 2.172 US Robotics Password 349 Microtax C.All 

CALL US FOR THE NET PRICE ON ANY OF THE 7,000 OTHER 
PRODUCTS WE CAN BUY FOR YOU AS YOUR PURCHASING AGENT. 
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THE  
PU RCHASI N G  AG E N T, I NC.  
574 Wedd e l l  Drive, Su i te 5 
Sun nyva le, CA 94089 
(408) 744-0646 

Circle 295 on inquiry card. 

of a statement : for example, the expression in listing 5 
adds the inverse of matrix A (or a matrix of Os if A is 
not invertible) to the inverse of matrix B (or to a matrix · 
of ls if B is not invertible) .  

One problem with DEA, however, is that if  an error 
occurs in a defined function called from DEA's right 
argument, the execution state of that function is dis
carded before processing of DEA's left argument begins. 
This means that it becomes impossible to determine the 
cause of the error, to recover the values of the function's 
local variables, or to automatically resume execution at 
the point of error. 

Disk file access: This topic brings up a long-standing 
philosophical debate between STSC and IBM on the sub
ject of API..:s control over its hardware environment (i.e., 
peripherals) . STSC holds the view that APL should pro
vide primitive system functions and variables that allow 
you to manage every aspect of your computer and has 
accordingly never been shy about adding such facilities 
to its APL interpreters. (APL*PLUS/PC boasts more than 
100 system functions and variables as well as approx
imately 20 documented memory locations that you may 
modify to further control the system's behavior. ) IBM, 
on the other hand, believes that such matters belong out
side the realm of the APL language and should be han
dled by external programs (auxiliary processors) oper
ating independently of the APL interpreter. You com
municate your wishes to an auxiliary processor (and it 
in turn communicates results to you) by the clever device 
of sharing one or more variables in your workspace with 
the auxiliary processor: when you assign a value to a 
shared variable, the auxiliary processor can examine and 
modify it so that when you next look at the variable, it 
contains the result of your request. For example, a 
hypothetical clock/calendar auxiliary processor named 
AP24 (auxiliary processors are distinguished by number) 
might work as shown in listing 6. 

The example demonstrates the use of the system func
tion DSVO to first "offer" to share VAR with AP24 and 
then to verify that the share was "accepted." If you want 
to program in assembly language, check out the IBM 
APL reference manual to find out how to create your 
own auxiliary processors to complement (or replace) the 
ones distributed with the system; this is potentially a 
very powerful capability. 

Now, then, what about disk file access? Not surpris
ingly, STSC provides an abundance of excellent system 
functions to support two kinds of file organizations: the 
APL component file, a random-access arrangement of ar
bitrarily shaped APL arrays, and the so-called native file, 



STOP STRUGGLING WITH SPREADSHEETS! 
THERE'S AN EASIER WAY TO DO YOUR BUSINESS PLANNING: PROFIN. 

If you don't have days, or even hours, to do projections 
with a spreadsheet, consider this: 

There is now a highly specialized software tool expressly 
for the business person who needs the answers more 
than the workout. 

TIME-CONSUMING WORK ALREADY DONE FOR YOU 
If you want to do forecasts and budgets, return on 

equity, discounted cashflows, net present values, capital 
expenditure analysis, interest calculations, depreciation 
comparisons or taxation scheduling without setting up 
the mathematical calculations or laying out a spreadsheet, 
you need Profin. 

Profin is an easy-to-use (menu driven) program which 
leads you through your business analysis step by step. You 
simply answer the questions as they appear on the screen. 

REPORTS AUTOMATICALLY LAID OUT 
Once you've completed entry, you'll be able to see any 

or all of the following reports laid out for you: 
• income statements • tax schedules 
• interest schedules • returns on equity 
• capital expenditures • discounted cashflows 

• and balance sheets. 
You can then make any changes to any of the infom1ation 
already entered and look at revised reports. 

And you can automatically load your Profin repmis 
onto a Multiplan, VisiCalc, SuperCalc or Lotus 1-2-3 
screen (or any other spreadsheet that reads D.I .F. files) to 
carry out further manipulations. 

Circle 398 for Dealer Inquiries. C ircle 399 for End-User Inquiries. 

SPECIALIZED HELP FOR BUSY PEOPLE 
Think of it this way: spreadsheets are great for the 

hobbyist who gains satisfaction from hours in front of the 
screen. But if you're a business person with little com
puter experience and even less spare time, you need the 
specialized tool: Profin. 

Available under $300 for CP/M-80, MS-DOS, and IBM 
PC-DOS from your local retailer. 

Also available: PLANFIN. For sales, marketing and 
other executives who just want simple forecasts and budg
ets, Planfin gives you operating 
income statements plus net in
come and discounted cashflow 
repotis in less than 15 minutes. 
Under $200. 

[Q]tiDJ��m���™ 
[@J�[r?J��[QJ[QJ� r - - - - - - - -
o Please send me more information about how Profin and I Planfin beat the spreadsheets for budgets and forecasts. 

I 
I 
I 
I 
L 

Name ________________ _ 
Address _______________ _ 
City/State/Zip _____________ _ 
Computer Brand Owned or Planned to Buy _____ _ 

Mail to: Business Software ,  Inc. 
12021 Wilshire Blvd. ,  #194 Los Angeles, CA 90025 - - - - - - - - - - - - -

, 
I 
I 
I 
I 
I 

.J 



which is simply a DOS file viewed as a long sequence 
of bytes that you can read or modify at will . The file func
tions are easy to use and extremely fast. You might espe
cially enjoy the capability to snoop around DOS files 
interactively. 

IBM, of course, provides a file auxiliary processor 
(named AP210) and a collection of APL-defined func
tions that use the auxiliary processor to achieve a pale 
imitation of STSC's file capabilities. AP210 illustrates all 
that goes wrong in practice with the elegant concept of 
auxiliary processors : it's difficult to use interactively 

Listing 5: An example of the IBM PC "execute alternate" function, 
which tries to evaluate the expression on the right and, if an error 
occurs, evaluates the alternate expression on the left. 

( ' ( p A ) p O '  OEA ' lil A ' ) + ' ( p B ) p 1 '  OEA ' ffi B '  

Listing 6: An example of auxiliary processors (APs) in IBM APL. 
Given a hypothetical auxiliary processor AP24 that gives time and 
date infomJation, the name VAR is associated with AP24 (lines 1 and 
2). This association is confirmed m; the query in line 3 and the response 
in line 4. VAR then returns the time when passed the message 'TIME?' 
(lines 5, 6, and 7) and the date when passed the message 'DATE?' 
(lines 8, 9, and 10). 

· 

1 

2 

2 4  O S V O  ' VAR ' 

O S V O  ' VAR ' 

VAR+ ' TIM E ?  I 

V A R  
T H E  TIME I S  1 1 : 0 7 : 4 5  

V A R+ ' DA T E ? ' 
V A R  

TH E DA TE IS 1 2 1 0 1 1 8 3  

Listing 7: An example of the replicate extension to the compress (/) 
function. Normally, the compress function uses the left argument as 
a logical mask through which filter selected components of the right 
argument (see listing 7a) .  If the left argument contains numbers greater 
than 1, the corresponding element is repeated that many times in the 
result. 

(7a) 

1 0 1 0 1 I ' A B C D E ' 

A C E  
0 1 1 1 0 I ' A BCDE ' 

BCD 

(7b) 

0 0 3 0 0 I ' A BCDE ' 
CCC 

1 0 0 2 0 I ' A B CD E ' 

A D D  
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because of the many steps involved in initiating and veri
fying shares, assigning data and hard-to-remember re
quest codes to the shared variables, and retrieving data 
and success/failure codes from the shared variables. 
Also, because the auxiliary processor has no knowledge 
beyond the shared variables, it can't take advantage of 
available memory in your workspace and must use its 
own small buffers for disk access, which limits data 
transfers to 2K-byte chunks and creates unnecessary time 
and space overhead. 

Printer and communication ports support: STSC provides 
a very powerful system function, called DARBIN, that's 
somewhat tedious to use. It gives you detailed control 
over all of the parallel and serial ports in your PC and 
enables you to send or receive characters in any of the 
following modes: typewriter-pairing and bit-pairing 
APLIASCII overlays (which enable communications with 
timesharing APL systems and with high-quality APL 
printers), 8-bit ASCII, and Epson dot-graphics (which 
enables printing of all 256 characters using the graphics 
features of Epson graphics printers) . In addition to 
DARBIN, STSC also supplies the system terminal mode; 
with the push of a function key, you can transform the 
PC into an excellent APLIASCII terminal that emulates 

. the Datamedia 1520 and enables you to switch between 
your APL workspace and a remote computer. 

IBM provides more modest capabilities through two 
auxiliary processors. AP80 supports the first parallel port 
but will print APL characters only if your system has an 
IBM Graphics Printer (which, despite rumors to the con
trary, is not quite compatible with Epson graphics 
printers); AP232 supports the first serial port and does 
a reasonably thorough job of it, although you would 
have to write a fairly sophisticated program to duplicate 
STSC's capability to make APL printouts with a serial 
printer. A set of APL functions furnished with the system 
uses AP232 to provide a very limited form of terminal 
simulation. 

Full-screen I/0 (input/output) : STSC provides system 
functions that enable you to capture or modify characters 
and video attributes in any rectangular region of the 
screen. IBM's AP205 offers the same capabilities plus an 
excellent form-designing feature that should make it easy 
for you to support full-screen applications. 

Machine language and memory access: In addition to 
vector-oriented versions of BASIC's PEEK and POKE 
functions, both APLs provide you with the capability to 
call machine-code subroutines stored in the workspace; 
in STSC's case, the code can be given access to APL ob
jects and can modify them if necessary. IBM gives you 
the potentially powerful capability to write your own 
auxiliary processors. 

Speaker support: A system function in STSC's APL 
allows you to generate a sequence of tones of specified 
frequency and duration. IBM offers a more sophisticated 
music-playing capability through auxiliary processor 
AP440 (similar to BASIC's PLAY statement) . 

Miscellaneous extensions: STSC's APL supports the dia
mond statement separator (which allows multiple APL 



Designed for 
Operator Enjoyment. 

The leader in quality and reliability now offers the Viewpoint family 
with all the most user-requested features: 
• Earth-tone colors and small size to complement any office environment. 
• Tilt and swivel display for operator comfort. 
• Low profile keyboard with adjustable height for easier data entry. 

100 Marcus Boulevard. Hauppauge. NV 1 1 766 (516) 231-5400 
AUanla, GA (404) 458-7120 • Boston, MA (617) 875-2337 
Dallas. TX (214) 387-2337 • Palo Allo. CA (415) 856-0560 
Philadelphia. PA (215) 564-0135 • Phoenix. AZ. (602) 968-0950 
Shaumburg, IL (312) 643-7555 • Tustin, CA (714) 7J0.6700 
ADDS. UK 44 01 949 1272. 

Circle 31 on inquiry card. 

VIEWPOINT®/ Color. 
The first truly low-cost color 
terminal. 

VIEWPOINT®/90.  
O E M ' s  delight . . .  double
high/ dou ble-wide, split 
screen, programmable 
function keys, down-line 
loadable, and more. 

VIEWPOINT®/78 and 
VIEWPOINT®/ 78 Color. 
IBM functionality in mono
chrome and color. 

VIEWPOINT®/ 60 .  
A fully featured editing 
terminal. 

VIEWPOINT� 
Best price I pe'rtormance in 
a conversational terminal. 

VIEWPOINT is a registered lrademark 
of Applied Digital Oala Systems Inc. 
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statements on one line), the replicate extension to the 
compress (/) function (see listing. 7 for some examples), 
and a string search primitive. It also provides system func
tions that can load or copy workspaces from within 
defined functions; this enables you to split very large 
applications among several workspaces in a transparent 
manner. 

IBM's APL allows ambivalent defined functions (i.e., 
functions that can be used with either one or two argu
ments) . System commands are provided to store and 
retrieve workspaces in transfer form, an ASCII-like 
representation of APL functions and variables that lets 
them be moved to or from other APL systems. (I used 
this feature to transfer the benchmarks from STSC's APL 
to IBM's through files created by the STSC native file 
facility. ) 

Both APLs allow you to sort character arrays by using 
dyadic forms of the grade primitive functions. 

Planned extensions: Release 2 of STSC's APL*PLUS/PC 
(which will probably be available by the time you read 
this) promises to add several new features. Some of them 
are : 

•APL keyword form, which substitutes English words 
for APL symbols and lets you program in APL without 
installing the character ROM 
•on-line documentation in the form of a user-modifiable 
Help facility 
•graphics primitive functions to support the IBM color/ 
graphics display adapter (as well as the higher-resolution 
Hercules Graphics Card and possibly others) 
• detached I/0, which enables input to the APL inter
preter to come frqm a file and APL output to be re
directed to a file 
•the capability to execute DOS commands from within 
APL 
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•the capability to easily program the function keys 

As for IBM's plans beyond version 1.00 of PC APL, your 
guess is as good as mine-IBM never announces its plans 
in advance. 

Conclusions 
After using the two packages, I feel that STSC's 

APL*PLUS/PC represents the more serious effort to pro
vide a heavy-duty APL system that does not sacrifice 
control over any aspect of the IBM Personal Computer. 
I especially like its terminal mode and other communica
tions features, file system (particularly the native file 
facility), flexible printer support, and clean integration 
of APL characters into the PC environment. 

IBM's APL succeeds admirably in delivering the power 
of the raw APL language to the PC. It also makes a 
valiant effort to apply auxiliary processors to the task of 
controlling peripherals, but unfortunately it comes up 
short in this respect. The strengths of IBM's approach 
are that it provides a language uncluttered by special 
features, which makes it suitable for educational pur
poses (especially at its $195 price), and it gives an am
bitious user the capability to customize the system by 
writing auxiliary processors. Unfortunately, the IBM 
AP�s low price of $195 is offset by the major expense 
of installing an 8087 chip, which most people won't 
already have. • 

Jacques Bensimon has a master's degree in mathematics from New 
York University and works as a financial systems analyst for Becker 
Paribas Inc. in New York City. He can be reached at One Strawberry 
Hill, Stamford, CT 06902. 
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If you 're cons idering l i nk ing 
up more than one computer; 
there's only one computer worth 
considering. 

The Britis h  Broadcasting 
Corporation M icrocomputer Sys
tem by Acorn. 

One of the BBC M icro's 
many bu i lt- in featu res i s  an 
economical and powerfu l com
munications network. 

We cal l this the Econet® local 
area network. 

Econet lets you combine up 
to 254 BBC's into a s ingle com 
munications system. Virtual ly n o  
other system lets you hook u p  this 

many computers this eas i ly. 
What's more, you can l i n k  

two m icros without any special 
hardware. And al l  computers on 
the Econet network can share disc 
dr ives and pri nters. 

But what rea l ly makes Econet 
such a great network of comput
ers is the com puter it networks. 
The BBC M i cro . The most versa
tile computer anywhere for its size 
and p rice. Its enormous bu i lt- in 
expansion potential means it can 
handle anyth ing from basic tasks to 
advanced Econet networking. 
It also means changing technology 
won't change it into an obsolete 

system overn ight. 
All of which make Acorn the 

perfect com mu nications system 
for schools or business. 

If  you'd l ike to learn more 
about how Acorn can bu i ld  you 
the perfect com m u nications net
work, write Acorn Com puters 
Corporation,  400 Unicorn Park 
Drive, Woburn,  Massachusetts, 
0 1 80 1 ,  or cal l tol l -free 1 -800-
225-8001 ( in  Massachusetts call 
6 1 7  -935- 1 1 90). We'd be happy to 
com municate with you . 

ACORN COMPUTER 
© 1983 Acorn Computers Corporatoon 
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Hardware Review 

Chalk Board's Powerpad and 
Leonardo's Library 

A new large touch panel for the Atari 400/800, the Commodore 64, 
and the Apple II comes with a wide selection of software 

by Elaine Holden 

At last! Technology is finally beginning to incorporate 
educational philosophy. A new company, Chalk Board 
Inc. ,  has come up with the Powerpad (hardware) and 
Leonardds Library (software) . The Powerpad, shown in 
photo 1, is a touch-sensitive pad that is used by the pro
grams in Leonardds Library as the primary input. The 
programs teach visual arts, music, mathematics, science, 
language arts, and social studies. However, only a frac
tion of the total series of educational packages is current
ly on the market. 

The Powerpad does not involve traditional teaching ap
proaches such as ditto sheets (those awful purple un
readables handed out by many teachers) and workbooks. 
Instead, there is direct in
teraction and immediate 
feedback with this teaching 
tool . This is referred to as 
the multimodal approach. 
In other words, if you touch 
it while you hear it and see 
it, you remember it longer. 

Powerpad 

bility of the Powerpad expands the range of potential 
users. Because an intricate keyboard is not involved, 
children and nontyping adults can learn with the com
puter in a much more relaxed and natural fashion. 

The Powerpad connects through the game input port 
of your computer. It is lightweight, well constructed, and 
very versatile. [Editor's Note: See the text box on page 270 
for technical notes on the Powerpad. ] 

Leonardo's Library 
The set of learning packages is named after Leonardo 

da Vinci, who explored many areas of study. Similarly, 
Chalk Board's library tries to cover many disciplines in 

the Renaissance tradition. 
Each discipline has pack
ages that range over five 
levels of sophistication and 
complexity. Almost any 
child or adult can locate a 
program at the appropriate 
educational level . without 
becoming frustrated. 

The main component of 
the product is a 12-inch by 
12-inch touch pad housed 
in a 20-inch by 17-inch hard 
plastic case. Mylar overlays 
that are part of the software 
package take the place of a 
conventional keyboard . 
Some areas of the pad are 
defined as keys, depending 
on the program. The flexi- Photo 1: The Powerpad with the Mylar overlay for Micromaestro. 

Included with each soft
ware package is a Mylar 
overlay sheet that fits over 
the active surface of the 
Powerpad. The overlay 
defines areas of the pad's 
surface that correspond 
with specific functions. The 
matching overlay imprinted 
with color-coded "buttons" 
serves as the menu and as 
special function keys. 
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For this review, I had access to three of the available 
packages from Leonardo's Library-Leo's 'Lectric Paint
brush, Micromaestro, and Powerpad Programming Kit. 
The first two packages help learners discover art and 
music; the third allows you to use the Powerpad as an 
input device in your own BASIC programs. 

Leo's 'Lectric Paintbrush 
Briefly, this program lets you finger-paint electronically. 

Using Leo's 'Lectric Paintbrush has to be the most fun 
I've had since I dipped my fingers into a paint dish as 
a six-year-old in Mrs. Sparrow's first-grade class. 

Brush, paint, and crayons are often regarded as too 
messy for frequent use by children. Only when art class 
has begun or mother has the patience can a child paint. 
We tend to forget that a child's timetable may be different 
from ours, and later we are often disappointed when 
children do not develop enthusiasm for art. 

With this program, you don't need paints or even 
paper. A stylus is provided, but I much preferred my 
fingers. The stylus, however, is useful for drawing fine 
lines. All you have to do is press the pad and the image 
appears on the screen. 

The 36-page instruction booklet provided a very con
siderate walk-through of all the capabilities of the Paint
brush program, but it did not answer all my questions. 
It did, in fact, raise some of its own. These probing but 

Photo 2: A landscape created with Leo's 'Lectric Paintbrush. 

nonthreatening questions provide directions for the 
learner without stifling the process of discovery. I had 
to experiment and explore to answer the questions. 

Eight colors are provided for the palette. With the 
colors and my fingers, I was ready to create a master
piece. Naturally, at first, I left small green fingerprints 
all over the place while trying to pinpoint where I left 
off. There's no way to tell on the Powerpad where I had 
already painted. The images show up only on the screen. 
Then I discovered that, much like my Logo program, the 
Powerpad has a Pen-up command that lets me see where 
my finger is without marking on the screen. When my 
finger is in the right place, I press the Pen-down area 
to recommence drawing. 

First, I attempted to draw a landscape. Traditionally, 
a bright yellow sun hovers over all my versions of Mt. 
Monadnock. I used the Fill command to color in my sun. 
This is when I discovered that an incomplete circle (or 
any other shape, for that matter) will leak color all over 
the landscape. Cancel stopped the process and I cleaned 
up. 

You can also move objects. The manual suggested mak
ing clouds. They fit in the picture, so I did .  To and End 
commands define objects. I defined a cloud and used 
the Move command to put a second cloud, just like the 
first, in another place. Failing to recall the Pen-up com
mand, I first positioned the cloud in the treetops. Even-
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tually it made its way across the sky to the right posi
tion, then I cleaned up all my little fluffy fingerprints. 
The result is shown in photo 2.  

You can get quite carried away with this and before 
long discover that all the computer's memory is used up. 
Economical use of computer memory is learned through 
trial and error at this stage but, to make it less frustrating, 
a Hashmark key (#) is provided on the Mylar overlay as 
well. When pressed, this key provides a vertical gauge 
of memory to the right of the picture. The artist can 
determine how much memory is left because, as he 
draws, this gauge fills with color. 

Pictures can be saved; very clear directions are pro
vided for this, with sample experiments. The experi
ments stimulate a learner rather than just provide him 
with lockstep directions. Too many programs give such 
precise directions that the student behaves like a robot. 
This is not teaching, this is programming. 

Complete referencing is the form of an index is also 
provided. This is very useful for beginners. It is clearly 
organized and not complicated. 

Micro maestro 
This program is an answer to a music teacher's prayer. 

Limited funds prohibit quantity purchases of pianos, so 
classes often only hear music, but never make it. Prior 
solutions have included recorders for all (an agony of 
sound) and cardboard keyboards (no sounds but every
one got to practice) . 

Structured music class, individual classroom practice, 
and home use are all possibilities for Micromaestro, 
shown in photo 1. Naturally, this program is not a sub
stitute for the real McCoy. I have yet to be convinced that 
any electronic marvel will ever take the place of a real 
piano. But basic music theory and composition can ef
fectively be learned through this program. Its visual 
display function is especially useful, because it lets you 

The Technical Side of Powerpad 
The Powerpad contains an :x:,y matrix of 120 by 120 wires. The 

wires are connected to several 4051 eight-channeL analog multi
plexer/flemultiplexers. The 4051s along one axis are connected to 
+5 volts. A 4024 seven-stage binary coun er makes the 4051s 
transfer the +5 volts to its matrix wires, one wire at a time. When 
the user presses the Rowerpad matrix, the wires under the point 
of pressure touch each other so that the potential from one axis 
is carried over to the wires of the other axis. When this happens, 
the scanning proaess stops and the SENSE line to the computer 
goes low. This alerts the computer that the Powerpad has been 
touched and the aoordinates of the touehed area may now be read. 
J'he coordinates are stored in two 4021 8-bit shift registers that, 
for programming purposes, are f,reated as one 16-bit register. The 
16-bit register always contains the values present in the two 4024 
binary counters. The x-axis coordinate is storec/J in the least signifi
cant 7 bits of the register, and the y-axis coordinate is stored in 
the next 7 bits. The most significant 2 bits of the register are always 
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At a Glance 
Name 
Powerpad. Leonardo's Library 
Type 
Hardware and accompanying Programming Kit 
Software: Micromaestro. 

Leo's 'Lectric Paintbrush 

Manufacturer 
Chalk Board Inc. 
3772 Pleasantdale Rd. 
Atlanta. GA 30340 
(800) 241-3989 

Price 
Powerpad, 5 99.95 
Micromaestro. 5 24.95 
Leo's 'Lectric Paintbrush. 5 24.95 
Powerpad Programming Kit 5 24.95 
Other software in the Library will be available at prices ranging 
from 5 24.95 to 5 49.95 

Format 
Cartridge or disk 

Documentation 
36- to 40-page booklets plus self-explanatory keys on the Mylar 
overlays 

Computer" Needed 
Commodore 64 and VIC-20. Atari. Apple, IBM PC 

Audience 
Preschool to adult 

see what you are playing on your computer screen. 
Photo 3 shows you what I mean. 

Very little music theory is directly provided in the 
40-page user's guide. I assume that this is because it is 
the most basic of the proposed five music packages and 

01. These are discarded by the computer. 
To read the coordinates, the computer pulses the CLOCK line 

to the l?owerpad high 16 times. At each pulse, the shift register 
outputs one bit of its contents to the DAD\. line through a 4069 
inverter. When all the data has been read, the computer pulses 
the CLEAR line to the Powerpad high. This tells the Powerpad 
to place the SENSE line low and continue scanning for a touch. 
Note that the binary counters are not set to zero. Instead, thetj 
retain their count and continue the scan from there. 

The scanning begins from the point 0, 0. 1/he y axis is scanned 
from 0 to 119 while x remains at zero; then x is incremented by 
one, and the y axis is scanned again. 

By the way, the Powerpad uses the same I/0 port on the Com
modore 64 that the keyboard uses. This means that you cannot 
use the keyboard while the Powerpad is communicating with the 
computer, although Chalk Board Inc. says that it will tell you 
how to use both if you join the Padmasters Guild, the Powerpad 
users group. 



Encounter REVELATION 
For $950,  Revelation Software by 
Cosmos wi l l  g ive you r  PC capabi l i 
ties that no m icrocoputer has ever 
had before. Through a versati le, 
high performance Relational Data 
Base M anagement System 
developed by Cosmos, Revelation 
wi l l  give your m icrocomputer a l l  
the power and sophistication 
of a min icomputer. 

Revelation features a data base 
with variable-length fields and 
records, (up to 64Kl, and un l imited 
files and accounts. Fi le s ize is 

P 0. Box AH, Morton, WA 98356 
Circle 102 o n  inquiry card. 

l imited only by disk s ize. 
Also featured: A powerfu l ,  

hybrid programming language. 
A fourth generation appl ica

tions and program generator 
Our programs write programs! 

Communications functions 
that g ive your PC the power to uti
l ize appl ications, programs, and 
data from thousands of existi ng 
mainframe and minicomputers . 

8087 math chip support 
Revelation co-exists with 

M S/DOS™ or PC/DOST!'1 1 .0, 1 .1 ,  

COSMOS 

2.0 vers ions, a nd is compatible 
with the I B M  PC� XT';'1 COM PAQ� 
Corona�M Col umbia M u lti
Personal® a nd the Eagle 1 600™. 
It's a lso compatible with min i
computers uti l iz ing the PICK 
Operating System!M M in imum 
configuration requ i res 3 20K 
memory and 8087 math chip. 

MS;Dos� o f  Microsoft 
Corp.'I B M  PC Registered 
TM of Internationa l 
Business Machines Corp. 
C O M PAQ " of C O M PAQ 
Computer Corp. PICK 
Operating Syste m "' of 

PICK SYSTE MS.  Eagle 
1600 '" of Eagle 
Com puters. Corona PCN 
of Corona Data Svstems. 
Columbia M u lti
Persona l "'  of Columbia 
Data Products Inc. 

Telephone 1 -800-422-2511 
Ins ide Wash ington 206-496-5974. 
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Photo 3: A visual reproduction of music played with Micromaestro. 

also because the truly capable music student will attain 
a lot on his own. 

The program carries the student along by suggesting 
various notes to play. Nothing much beyond this is sug
gested for songs, the remainder of the booklet being 
taken up with instructions on the use of various keys, 
symbols, and game suggestions. Hopefully, the remain
ing four packages in this series will teach some theory. 

Powerpad Programming Kit 
This programming kit consists of a blank overlay and 

a book that explains how to program the Powerpad with 
BASIC. This is not for the very young or the recent con
vert to the Computer Age. I was delighted with the pro
gram. Middle-school students who are familiar with 
computers and BASIC are naturals for this kit. I feel that 
average inquisitive elementary-age youngsters would 
have a problem, though, unless they are first instructed 
in the fundamentals of programming. 

Conclusions 
Leonardo's Library and the Powerpad are fine ex

amples of educational tools. They follow sound educa
tional philosophy, they stress creativity and problem 
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solving, and they have the element of surprise. With 
these programs, students cannot rush through an exer
cise to get done, look at the back of the book for answers, 
or ask someone else-they must discover on their own. 

The electronic wizardry of the Powerpad is impressive, 
and the rigid plastic housing keeps it quite safe. I would 
say it will last for a long time under normal use. The 
Mylar overlays also seem durable but, should accidents 
occur, they can be replaced for only $6. 

In order for the student not to feel alone with his 
discoveries, another feature is the Padmasters Guild and 
the Chalk Board newsletter. The Guild membership is 
free to anyone owning a Progranuning Kit and costs $9.95 
a year for .everyone else. Included is a hat-line number 
for troubleshooting and publications on new programs 
for the Powerpad written by other programmers. The 
newsletter answers questions and publishes users' com
ments and ideas. These features, plus the excellent soft
ware, add up to a useful tool in education. • 

Elaine Holden (22 Elm Street, Peterborough, NH 03458) is the supervisor 
of reading and language arts at the Merrimack School District in New 
Hampshire. 





Software Review 

Simulated Computer II 
by Richard Grehan 

Back in my college days, the only programming lan
guages I had under my belt were BASIC and FORTRAN. 
I saw the computer as a mass of equipment so hopelessly 
complex that assembly-language programmers were like 
Nobel laureates. If you find yourself viewing the pros
pect of having to learn assembly language with the same 
pessimism that I felt back then, or if you just want to 
get a better idea of what goes on inside a computer, then 
Simulated Computer II deserves your attention. 

Simulated Computer II from Carousel Software Inc. 
takes you on a fantastic voyage inside an imaginary com
puter. You can watch system registers being loaded, 
memory locations being modified, and even see and 
hear information flow from one location to another. 
Simulated I/0 (input/output) devices allow you to load 
programs, execute them, and display their results. Also 
included are a programmable sound generator and a 
"turtle screen;' a version of the line-drawing creature 
used with the popular Logo programming language. 

Main Display 
Nearly all of Simulated Computer II's action takes 

place on a single screen. It displays the four major com
ponents of the simulated computer (see photo 1) . In the 
upper left is the input device, a stylized representation 
of a terminal complete with screen, keyboard, and a pair 
of tiny hands ready to begin typing. As you enter com
mands, the hands actually dip down to strike keys on 
the imaginary keyboard (a very nice touch that enhances 
the reality of the simulation; I give the designers an A +  
for that one). 

The upper-right portion of the display holds the com-
. puter's output device, where all program output and sys
tem error messages appear. This is a printer-obviously 
equipped with a tractor feed, since you can see the lit
tle holes in the paper-that makes a wonderful sputter
ing sound as its print mechanism operates. 

The lower half of the screen displays the computer's 
memory, a whopping 24 memory locations arranged in 
a 4 by 6 matrix of boxes. The address of each box is eas
ily identified by an attached tag, so there is no confu
sion about where things are coming from or going to. 
The last four locations have special functions with regard 
to sound and graphics, which I will describe in detail 
shortly. 

The central processing unit sits in a sovereign posi
tion in the upper center of the screen. Six boxes inside 
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the central processor represent its registers. Two of them, 
the accumulator and the program counter, are directly 
accessible by user programs. The other four-the instruc
tion register, fetch register, increment register, and 
execute register-are used by the processor for its inter
nal operation. The contents of these registers are visible 
at all times. (This simulated computer is a base-10 ma
chine; registers and memory locations can hold num
bers in the range +1- 999. Having all operations per
formed in decimal numbers-rather than the expected 
binary or hexadecimal-is actually a good idea, since 
people trying to learn what goes on inside a computer 
have enough on their hands without having to worry 
about number base conversion.) 

Connecting everything is the system bus, the real star 
of the show. Information traveling from one part of the 
computer to another is represented by a white, glowing 
electron that whizzes along the bus. This is the addict
ing part of the simulation. You find yourself entering 
and running programs just to watch the light show, and, 
best of all, you get to see exactly what's going on. 

Simulated Computer II sports a pretty lean instruc
tion set (see table 1) . All mnemonics are three characters 
long, usually followed by a two-digit address. I believe 
that the designers were trying to find the balance be
tween a product that was too simplistic and one that was 
too complex. 

The two primary system commands are LOAD, which 
allows you to enter program and numeric data into mem
ory; and RUN, which begins execution. Instructions may 
be loaded directly into memory in their mnemonic rep
resentation, but when RUN is executed, Simulated Com
puter's first action is to scan through all memory loca
tions, translating all mnemonics to their operation code 
values so that all you see in the memory boxes are num
bers. The subtle lesson being taught here, something that 
people familiar only with high-level languages are largely 
unaware of, is that data and instructions are in
distinguishable until they reach the central processor. 

Various versions of the RUN command let you execute 
programs at speeds from about 5 seconds per instruc
tion up to a half-second per instruction or even single
step, which causes the system to wait for a keypress be
tween each event. 

Sound 
Simulated Computer's sound capability is accessed by 



Photo 1: The Simulated Computer's main display, showing (clockwise from upper left) the input device (a terminal), the cmtral processing 
unit, the output device (a printer), and system memory. · 

storing a number into memory location 20. The number 
must be greater than 0 and less than 37 (less than 92 for 
the Commodore 64 version) . These values seem to cor
respond to three octaves of an even-tempered scale start
ing one octave below middle C. However, I found it 
nearly impossible to determine the relationship of value 
stored to pitch produced since the generated sound is 
just a short beep. Even running the program at top 
speed, time between tones is nearly 6 seconds. Add to 
that the racket of the electrons racing from place to place 
as instructions are executed, and you can hang up the 
hope of generating even simple melodies. 

Turtle Graphics 
Memory locations 21, 22, and 23 control "a memory

mapped turtle:' (For anyone not familiar with the tur
tle, it is the software incarnation of a small robot used 
to produce line graphics. You program the turtle to move 
along a path, and it leaves a "trail" on the screen as it 
carries out your commands . )  Storing a number in loca
tion 21 tells the turtle which color to draw, location 22 
determines the angle (in clockwise degrees) through 
which it will rotate before drawing, and location 23 
selects the distance it will move. It is the act of storing 
a number in location 23 that actually sends the turtle on 
its way. 

At a Glance 

Name 
Simula ted Computer I I  
Type 
Educational Simulation 

Manufacturer 
Carousel Software Inc. 
877 Beacon St.  
Boston. MA 0 2 2 1 5  
( 6 1 7 )  437·94 1 9  

Available From 
Apex Resources Inc. 
1 7  St. Mary"s Court 
Brookline. MA 02146 
(6 1 7) 566· 1569 

Price 
5 29.95 suggested retail 

Format 
Cassette or disk 

Language 
Compiled FORTH (a 
FORTH interpreter is 
not required) 

Computer 
Atari series of 
microcomputers with 
32K bytes of RAM or 
Commodore 64 

Documentation 
Approximately 35 
pages 

Audience 
Anyone interested in 
learning the fundamen· 
tals of assembly· 
language programming 
(age range recom· 
mended by manu· 
facturer: 1 2  ro adult) 
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M nemonic I nstruction 
Code 

LDAxx 1 xx 
STAxx 2xx 
ADDxx 3xx 

SU Bxx 4xx 

M U Lxx Sxx 
DIVxx 6xx 

IN Pxx 7xx 
OUTxx Bxx 
JM Pxx 9xx 
STP 000 
SKPcc Occ 

Description 

load accumulator with contents of xx 
store contents of accumulator i nto xx 
add contents of xx to value in  the 

accumulator 
subtract contents of xx from value in the 

accumulator 
multiply accumulator by contents of xx 
divide accumulator by contents of xx 

(results rounded to nearest one) 
input to location xx 
output from location xx 
unconditional jump to location xx 
stop 
skip next instruction if condition cc is 

true; values for cc: 
01 - accumulator < 0 
02 - accumulator > 0 
03 - accumulator � 0 
04 - accumulator < � 0 
05 - accumulator > � 0 
06 - accumulator < > 0 

Table 1: Simulated Computer II instruction set. The variable xx 
represents a memory location m1d must be in the range 0 to 23. 

When the turtle receives a command, the main display 
disappears and is replaced by the turtle screen (see photo 
2) . This is an aerial view of the little fellow, surrounded 
by a rectangular border near the edges of the screen. As 
a program runs, the system flips back and forth between 
the main and turtle screens, and you can watch the 
graphics commands execute step by step. 

I discovered that if you command the turtle to move 
some distance that would send it off screen, it rams into 
the border with a painful crashing sound and the pro
gram halts. I really wish the little printer had sputtered 
out ERROR-INJURED TURTLE. 

A Sample Machine Cycle 
Since the beauty of this simulation is its ability to reveal 

the individual actions that must take place for a single 
machine instruction to execute, let's take a look at what 
happens when we single-step through an LDA06 (load 
the accumulator from memory location 6). We'll assume 
that our instruction is stored at location 00: 

1.  The number 00 appears inside the program counter 
and fetch register boxes in the central processor. The 
numbers gleam brightly for an instant when they ap-

Photo 2: Simulated Computer II's turtle hard at work on the turtle screen producing a 12-point star. 
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EQUATIONS PROCESSED 
NO PENCIL. NO PAPER. NO MANUAL LABOR. 
The TK!Solver® program wi l l  ta ke 
on your toughest problems 
l inear, quadratic, simultaneous 
equations, whatever. Then stand 
back. Because TK!So lver turns 
your personal  computer i nto a 
simple, yet powerfu l, desktop 
equation processor. 

Whether your problem is a 
simple formula or a model con
sisting of many equations, 
TK!Solver ·can he lp im prove your  
productivity. Once the equations 
are written, enter the known 
values, press the ! key, and 
TK!Solver g ives you the  a nswer. 

Engineers, scientists, architects, fina ncial  
ana lysts and planners, educators, researchers, 
and other professionals  who use equations and 
mathematica l models can work more creatively 
with TK!Solver. 

TK!SOLVER GIVES YOU: 
BACKSOLVING 
If the programs you use now require you to rewrite 
the same equation to so lve for d ifferent unknowns, 
TK!Solver can dra matica l ly improve your productivity. 
E nter your  problem once and then solve for the un
knowns no matter where they are i n  your equation. 

ITERATIVE SOLVING 
If TK!Solver can't  solve an  equation directly, ta ke 
an educated guess at the answer. Type the ! key 
and the TK!So lver program starts with your guess 
and performs repeated a pproximations to con
verge on the answer. 

LIST SOLVING 
Given a l ist of i nput values, TK!So lver automati
cally calcu lates the equation for every va lue i n  

your  l ist. For exa mple, i f  you wa nt 
to know how different i nterest 
rates wil l  affect monthly loan pay
ments, enter a l ist of interest rates 
and let TK!Solver calcu late the 
payment a mount for each val ue. 

UNIT CONVERSIONS 
Any type of u n it conversion 
Fa h renheit to Celsius, meters to 
feet, dol lars to deutschemarks, 
newtons to dynes - ca n  be made 

a without a lteri ng your equations. 

• J ust define the n u merica l relation
ship between two u nits of measor:::,:l,ts surement and the TK!So lver 
progra m automatica l ly converts 
the var iable va lue to the u nit 
you specify. 

TABLES AND PLOTS 
Quickly generate ta bles a nd plots of your  results 
on your screen or printer. 

AVAILABLE NOW 
You can run the TK!Solver program o n  the I BM® PC 
and XT and compatib le  machines, the Dig ita i 'M 
Professiona i'M 350, the Dig ita i 'M Ra in bow'M 100, the 
Wang Professional  Computer, Apple® //e, and on 
the fo l lowing personal  computers using MS'M -DOS: 
Tl P rofessional Computer, G RiD Compass Com
puter,'M Canon AS-100, Eagle® 1600, Toshiba T300, 
and the Zenith Z-100.'M 

SEE IT TODAY 
There's more. Lot's more. But you' l l  have to see it 
to believe it. And that's easy. Br ing your own 
equations into your nearest com puter reta i ler  and . 
ask to see the TK!So lver progra m  in  action. 
The world's first equation processor for 
personal  computers. 

TK!Solver® 
By Software Arts,'" creators of VisiCalc® 
27 Mica lane, Wellesley, Mossochusetls 02181 617-237-4000 

TK,TK ! . TK!Solver, the stylized ! and the slogan "THE WORLD'S FIRST EQUATION PROCESSOR FOR PERSONAL COMPUTERS" ore trademarks or re�istered trademarks 
of Software Arts, Inc. Software Arts is a trademark of Software Arts, Inc. and Software Arts Products Corp. The TK!Solver program is a product of Software Arts, Inc., 
which is solely responsible lor its contents. VisiColc is a registered trademark of VisiCorp. Apple is a registered trademark of Apple Computer Inc. IBM is a registered 
trademark of International Business Machines Corporation. GRiD Compass Computer is a trademark of GRiD Systems Corporation. Z-100 is a trademark of Zenith 
Data Systems. Eagle is a registered trademark of Eagle Computer, Inc. Digital, Professional, and Rainbow ore trademarks of Digital Equipment Corporation. WANG 
is a registered trademark of Wo ng lobo'rotories Inc. MS is a trademark of Microsoft Corporation. 

Copyrig ht © 1984 Software Arts, Inc. All  rights reserved. 
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pear so we don't miss their arrival. 
2. The contents of location 00 scintillate, and a buzzing 

electron zips out of that box and races over to the in
struction register. There is another flash, and the 
number from address 00 appears; we've just wit
nessed a fetch from location 00. Meanwhile, the fetch 
register is cleared and the letters PC appear in the in
crement register. This means that the program counter 
is about to be incremented-an important action; most 
microprocessors set the program counter to point to 
the instruction following the one being executed. 

3. The program counter flashes, and a 01 appears in it. 
The letters LDA pop up in the execute register. The 
computer has correctly decoded the contents of the 
instruction register. 

4. The number in location 06 flares briefly, and another 
electron rushes out of that box, depositing the number 
in the accumulator. A 01 appears in the fetch register. 
Our load was successful, and the contents of the fetch 
register show that the computer is ready to execute 
the next instruction. 

A rather drawn-out process just to get the contents of 
a memory location into the accumulator, I agree. The 
point is, that was a close approximation of what hap
pens when a real computer executes a "load accumula
tor" instruction, and we were able to watch each in
dividual step. This is what a graphic simulation is all 
about. 

LOWE ST P R I C E S  E V E R  
f o r  S E RV I C E ,  SAVI N GS, and SAT I S FACTI O N  

C a l l  for S h a m rock S pecials ! !  
g 

64K CPU, l orives, 
Controller, SO·Col 

S SAVE S 1/e Portable 

PRINTERS 

Gemlnl 1 OX . . . . . . . . . . . . .  269 
Okidata 9 2 P  . . . . . . . . . . . . .  429 

Epson AX-80 . .  . .. 269 
FX-80 . . . . . . . . . . . .  Call 

Juki 6 1 00 . .  459 

Prowrlter . . . . . . . . .  , . . . . . .  349 
NEC 3550 . . . . . . . . . . . . .  1 839 

2030. . . . . . . . . . .  Call 

MONITORS 

Princeton HX1 2 . . . . . . . . .  469 
Max 12 .. I n  Stock 

Amdex 3 1 0 A  . . . . . . . . . . . .  1 69 ' 
Taxan Amber .. . .  . . . .  1 29 
Color I I+ , . . . . . . . . . . . . .  429 

... .,. ..(e it' ...... -s ----f.J 
S P R I N G  SPECIAL � 

• 

Columbia 1 600·1 . . . . . .  2650 
Compaq . . . . .  . . .  Call 

ACCESSORIES 

Grappler+ . . . . . . . . . . . . . . .  1 1 9  
Microsoft Mouse . . . . . . . .  1 29 

Kensington Fan . . . . .  , , , , .59 
Kraft Joystick . . . . . . . . . . . .  39 
Corvus . . . . . . . . . . . . . . . . . .  Sale 
Grappler+ Workalike . . . . .  79 
Koala Pad Apple . . . . . . . . . .  7 9  
Thin line Drive//e o r i B M  . .  1 98 
Micro Sci A2 . . . . . . . . . . . . .  205 
Ran a Elite 1 . . . . . . . . . . . . .  229 

Tandan 1 00·2 . . .  . .  . . . . .  239 
Sony 31f� Drive . . . . . . . . . .  Call 
Mocking board . . . . . . . . . .  Call 

PC 64K 
2·Drives, Controller 

Color & Monochrome, 
Parallel Port 

$2495 
XT's JR's 

MODEMS 

Hayes 1 200 . . . . . . . . . . . .  479 
1 2008 . . . . . . . . . . .  389 

M M //e . . . . . . . . . .  239 

Signalman Mark XII . . . . 279 
Volks Modem 300 baud . , . 5 9  

Novation Apple C a t  2 . . . .  Call 
Pro-modem 1 200 . . . . . . .  Call 

MODULES 

STB RIO+ . 249 
Super RIO . . . . . . . . . .  279 

AST 6 Pak . . . . . . . . . . . .  279 
Mega+ . . . . . . . . . . . .  279 

Ouadboard . . . . . . . . . . . . . .  249 
Graphix Plus . . . . . . . . . . . .  299 

B E ST PRICES ON BU S I N ES S  SOFTWARE-CALL FOR DETAILS 

7 1 4 841 -61 60 
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Computer Price 
Club 

N O  CLUB FEE 

16 7 83 Beach Blvd. 
Hun�ngton Beach, CA 9264 7 

Circle 88 on inquiry card. 

Documentation 
At the time this article was being written, only a rough 

draft of the documentation was available.  The final ver
sion should be a booklet about 35 pages long. In any 
case, the rough draft was extremely well written and 
easy to follow. 

The first two chapters guide you through the process 
of loading Simulated Computer II on your computer, 
then describe the different elements of the display. This 
is followed by instructions for entering a number of ex
ample programs and a wonderful breakdown of central 
processor operations as you process a program in single
step mode (possibly the most worthwhile part of this 
entire simulation) . 

One chapter is devoted to sound generation-more 
than it deserves, I think-and one to turtle graphics. A 
lot is left to user innovation at this point. Several "pro
gram challenges" presented problems requiring pro
gramming solutions. I was pleased to find that sample 
solutions to these challenges were printed in the ap
pendixes. 

Conclusion 
Although I agree with the designers' decision to keep 

the instruction set simple, I feel that their omission of 
indexed addressing and subroutine CALL/RETURN in
structions was a mistake. It's easy to see from table 1 that 
Simulated Computer's instruction decoding scheme 
limits the number of processor instructions to 10, so that 
any additions would require a major overhaul of the en
tire product. However, given the importance of address 
indexing and subroutines, I urge the designers to include 
this in the next version of the program. Subroutines 
could be used to introduce users to the stack, which is 
also missing from the current design. 

My other big objection concerns the sound generator . 
If there were some way to turn off the noise of the elec
trons and run the processor at twice its current top 
speed, maybe you could make a little melody or even 
a scale. As it stands, I don't see much use for this feature 
at all . Tom Smith of Carousel Software explained that, 
limited though it was, sound was found useful in 
motivating children who might not be attracted by other 
parts of the simulation. As he put it, "Different kids re
spond to different things:' 

Despite my complaints, I remain generally enthusiastic 
about Simulated Computer II. Introductory computer 
classes from high school up to continuing education 
should have something like this in their software 
libraries. I recommend it to anyone interested in learn
ing more about what "goes on under the hood." Cer
tainly programmers about to take their first jump into 
assembly or machine language will find it a worthwhile 
introduction to what lies ahead . I sure could have used 
it when I learned assembly language a few years ago. • 

Richard Crehan (621 North 100W. Apt. C., Orem, UT 84057) is an educa
tional software applications programmer for WlCAT Systems. 



b · What's more, Statpro has Statpro"' nngs 
sophisticated database the power of 

biliti mal·:... Lame statistics to management cap� es Iur 
which make entenng, your perso!lal . · . manipulating, transforming and Until now, senous statistical analysiS editing data quick and easy. meant mainframes, computer cen- Most important of all, you get ters and a lot of extra work for you. this incredible power in one inte-Enter Statpro, the most power- grated, fully documented, easy-to-ful statistical software system ever use package. developed for personal computers. Statpro for personal computers . It lets you do almost everything Another example of why small is you do on a mainframe on your beautiful. ffiM or Apple" pe�sonal �or:nputer. Contact your local dealer. Or Including cfescnptive statistics, Wadsworth Professional Software, regression, ANOVA, factor and · 

Inc . ,  Statler Office cluster analysis, to name just a few Building, 20 Park Plaza, capabilities. Boston, MA 02116. And Statpro's awesome po�er 800-322-2208 isn't limited to number crunching. 
all (617) 423-0420 You can plot all your results in f�ur- In Massachusetts c . 

mlor graphics, such as scatter, mangle iiOOD Wadsworth and regression pl<;>ts, dendrograms, Profe . nal Software histograms ancf p1e charts . SSlO 
. Stat pro is a trademark of Wadsworth Proft-ssional Software, Inc. 

. 
Apple i� a registcre

_
d tr

_
adern<nk nf Apple Computer, Inc .  

IBM is a registered trademark of International Busmess M,Khmes, Cnrp. 
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Dotit buy a spreadsheet 
A lot of electronic spreadsheets just can't cover your needs. 

They don't go far enough. 
Theyre unable to work like you or adapt to the way you think. 

Time for Microsoft® 
Multiplan� the high energy 
spread. A spreadsheet 
with more workspace 
than the other 
leading spread. 
Full of high 
performance 
capabilities 
for your IBM® 
PC, PC XT, PC jr or 
other MSr:DoS Inicrocomputer 

Multiplan loves you as you are . 
Other spreadsheets force you to learn how they think. 

Multiplan learns how you think. It remembers the way you 
work. Anticipates frequent commands. Even offers sugges-
tions on spreadsheet set--up. 

Commands are in English. So are formulas. Instead of 
typing mysterious coordinates like H54 - L73 = BK154, you 
can simply name worksheet areas: Sales - Costs = Profit. 



that spreads too thin. 
Multiplan can link information in different spreadsheets. 

When you make a change on one, every related one 
is changed. . 

Multiplan has optional Multiplan Application Programs 
that work with you to design and build custom spread-

sheets for Budget Analysis, Financial Statement 
ysis or Cash Planning in minutes. Not hours. Or days. 

The trained mouse. 
Microsoft's Mouse is a speedy little 

critter that flies through Multiplan so-----
easily you barely have to lift a finger to select and execute 
commands. Small wonder Microsoft gets more performance 
out of a spreadsheet. We designed the MS--DOS operating 

MICROSOft sy�tem that tells the IBM ?C how to 
The High Performance Software think. And our BASIC lS the 
language spoken by nine out of ten microcomputers 
worldwide. 

To get the best spread call 800--4 26--9400 (in Washington 
state call 206--828--8088) 
for the name of your 
nearest Microsoft dealer 
Now featuring Multiplan 
at a reduced price: $195. 

Suggesred list price shown for Multiplan. 

Microsoft and Muhiplan are registered lr;tdemarks and MS is a trademark of Microsoft Corporation. 
IBM is a registered tr<1demark of lnternarionfll Business Machines Corporation. 



Software Review 

Bank Street Writer 
A word processor simple enough for children, 

but powerful enough for many writers 
by Mario Pagnoni 

"Word processing is the best invention since the eras
able pen:' With that perceptive comment, my 10-year
old son, James, thanked the computer industry. James, 
like many of his teachers, is finding that word process
ing is one of the best educational uses for computers. 
Sure, schools are using drill and practice programs, 
tutorials, simulations, and other forms of "computer
assisted instruction:' And they're making strides teach
ing programming languages like BASIC, Logo, and 
PILOT. But through all the hoopla about the computer 
"saving" education, many teachers remain skeptical. 

One thing that does impress many educators, though, 
is the machine's ability to help children express them
selves. Children use word processing for a variety of 
writing tasks including stories, poetry, school reports, 
and letters to Grandma. James and his brother, Joseph 
(age seven), have used word processing for about a year. 
Their writing has improved and they enjoy it more. 

For Joseph, word processing arrived just in time. Re
membering his struggles with messy, erasure-riddled 
papers in our pre-word-processing days, he said, "The 
best thing is, when you erase your mistakes, the paper 
doesn't scrunch up and tear:' Word processing bought 
time for his fine motor coordination to catch up to his 
expressive skills. And it's even more beneficial for those 
"special needs" children for whom the physical process 
of writing is difficult or impossible. 

Everyone seems to agree that processing words is great 
for children. As they learn to manipulate text, they begin 
to look into the very fabric of writing. They become 
acutely aware of the effect of the different arrangements 
of their words. Moreover, they become conscious of the 
logical progression of thoughts expressed in good writ
ing. Their writing gradually becomes clear and unclut
tered. 

Children today take to all phases of computing with 
little or no instruction. '1t's the parents and teachers who 
need the handholding;' said one computer instructor. 
"To get children writing, all you have to do is give them 
a word-processing package they can handle." 

The problem is just .that-finding a word-processing 
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program that children can handle. Most are difficult to 
learn and even more difficult to use. And if, after master
ing a program, the children don't run it for a while, they 
forget how to use it. Powerful editors with exotic func
tions bewilder children. Having to spend a long time 
learning a program frustrates them, and they may give 
up before doing any actual writing. Manuals are often 
confusing and intimidating. According to William 
Zinsser, author of Writing with a Word Processor, "If any 
single force is destined to impede man's mastery of the 
computer, it will be the manual that tries to teach him 
to master it ." 

One word-processing program that solves these prob
lems and opens the world of processing words to chil
dren is Bank Street Writer by Broderbund Software Inc. 

Bank Street Writer is a well-designed, inexpensive, 
easy-to-use word processor. It's not only simple for 
children to learn, it provides prompts to help them re
member how to use it. Developed by the highly 
respected Bank Street College of Education to serve 
children, it is billed by Broderbund as "the home word 
processor:' While it lacks the sophisticated features of 
a business word-processing package, it does everything 
most nonprofessional writers want. It's ideal for people 
with little or no computer experience. 

Bank Street Writer consists of three programs-the 
writer itself, a tutorial (on the flip side of the disk), and 
the utility program (used to change how the writer com
municates with your peripherals). 

The Tutorial 
Bank Street Writer features a logical, interactive tutorial 

containing five brief lessons. Working through the exer
cises (in less than 30 minutes) is all most children need 
to begin working with the writer program, and many 
don't need the tutorial at all. The same goes for the 
printed documentation. It is a concise, 28-page pocket
size manual with a useful index/glossary feature. It 
would be even more useful if you needed it more. The 
program is so simple and logical that you could misplace 
the manual after the first few days and never miss it. 



At a Glance 

Name 
Bank Street Writer 

Type 
Word-processing program 

Manufacturer 
Broderbund Software Inc. 
17 Paul Dr. 
San Rafael. CA 94903 
1415)  479-1 170 

Schoo/ Package 
!three copies of Ban k  Street Writer and teacher materials) 
Scholastic Inc. 
730 Broadway 
New York, NY 10003 

Format 
5 Y• -inch disks with program on one side and tutorial on the 
other 

Computers 
Apple II Plus. lie. Atari 400. 800. a nd 1200 with 48K bytes of 
memory and I drive. Commodore 64. IBM PC 

Price 
Home version: 5 69.95 !two copies and user's manual) 
School version: 595 !three copies and teacher's manual) 

Documentation 
Broderbund version: 28-page pocket-size user's manual 
Scholastic version: three-ring indexed binder 

Comments 
Simple enough for children and powerful enough for most 
adults 

Audience 
School age to adult 

The Writer 
Because the entire program loads into memory at the 

start, it is easy to use with just one disk drive. Boot the 
program disk, then replace it with a data disk. Boot time 
is quick-you'll be ready to write in about 12 seconds. 
There are no exotic graphics, just a blinking, beckoning 
cursor. 

The writer program has three modes-Write mode (to 
enter text), Edit mode (to make corrections and revi
sions), and Transfer mode (to "communicate" with your 
drive or printer) . You can get from one mode to another 
by hitting the Esc key. If you get confused, all you need 
do is press Esc until you come to a familiar mode. A mes
sage in the screen's upper-right corner always indicates 
which mode you are in. 

Write mode gives you a 38-character screen that allows 
18 lines of writing. A rectangle that resembles a sheet 
of paper outlines the screen; the area inside that border 
is for text . Outside the border, a't the top of the screen, 
is an area devoted to prompts. This virtually eliminates 
the need to memorize commands. The few that you do 
need to know are logical: Control-! to indent 8, 16, 24, 
or 32 spaces; Control-C to center text; and Control-S to 
determine how much space is left in your file. 

Bank Street Writer accommodates files of 1300 words 
if you have a 48K-byte machine-3200 words if you have 
an additional 16K-byte RAM (random-access read/write 
memory) card. To overcome these file-length limits you 
can create short files and then link them before printing. 
When text memory is almost filled, an additional prompt 
appears�'NOI'E: ROOM FOR 50 WORDS REMAINING" 
(it counts every six characters as a word) . 

Bank Street Writer displays uppercase and lowercase 
letters on the Apple II without additional hardware. Hit 
Shift-N and the following letter will be capitalized. Hit 
Shift-N a second time for caps lock and once more to 
unlock the caps. If your machine has the Shift-key modi
fication for capitalization, you can "notify" the Bank 
Street Writer through the Utility mode (this is unneces
sary with the Apple lie) . 

The program features word wrap so that carriage re
turns are necessary only to start a new paragraph. After 
18 lines of text, the screen automatically scrolls up eight 
lines to allow for more typing. Characters can be erased 
in either direction with the left and right arrow keys. 

In the Edit mode the cursor-movement keys (the four 
arrow keys on the Apple lie, and I,J,K, and M on the 
Apple II Plus) are displayed in the prompt area. You'll 
have to "memorize" that B gets you to the beginning of 
your document, E to the end, U takes you up 12 lines, 
and D down 12 lines. To edit text, enter the Edit mode 
and use the cursor-control keys to locate your error. Then 
press Esc to get back to Write mode and type the cor
rection. 

Bank Street Writer "knows" whether it is booting on 
an Apple II Plus or lie and loads the appropriate ver
sion. The lie uses the open and closed apple keys to 
select a function and the II Plus uses the left and right 
arrow keys. In either case you access the function by 
highlighting your choice and pressing Return. Edit mode 
functions include Erase, Unerase, Move, Moveback, 
Find, Replace, and Transfer. 

You can erase up to 15 lines of text at a time. To do 
this, select Erase from the prompt menu. Follow the step
by-step directions that tell you to place the cursor at the 
beginning of the text you want to erase-then hit Return. 
Place the cursor at the end of the text that you want 
erased-hit Return. The appropriate text will be high
lighted and you will be asked, 'A.re you sure you want 
to erase highlighted text (Y/N)?" (Bank Street Writer 
always double-checks your command before executing 
it.) If, after erasing text, you decide that the erased por
tion should have stayed, you can Unerase (now there's 
a term children can understand) . It could be the first 
example of "computerese" that demystifies. If you have 
to learn to Access and Interface and Paginate, you may 
as well learn to Unerase. 

The Move function is similar to Erase. You highlight 
the section of text you want to move (again, up to 15 
lines) and indicate its destination. You are then asked, 
'A.re you sure?" All of this is well prompted and, of 
course, you can Move back if you change your mind. The 
Unerase and Moveback functions only allow you to undo 
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your last move immediately after that move. Thus, if you 
Erase a passage and then enter some new text, you will 
not be able to Unerase your original passage. 

There are also powerful Find and Replace functions. 
Select Find on the edit menu. Type in the word or words 
(up to 29 characters) that you want to find.  The first ap
pearance of the word will be highlighted. Answer "Y"(es) 
to the prompts to find subsequent occurrences of the 
word(s) . Replace operates in a similar way, replacing the 
word you searched for with the replacement of your 
choice. 

Transfer mode (which you enter from Edit mode) is 
for disk and printer operations. It allows you to initialize 
disks, Save and Retrieve files, Rename or Delete files, 
Clear memory, Print-draft, Print-final, or Quit the writer 
program. If you attempt to Quit Bank Street Writer with
out saving your document, you will be reminded that 
"You did not save this text. Are you sure you want to 
quit now (YIN)?" 

The Print-draft function prints your text exactly as you 
see it on the screen (38 characters per line) . This is useful 
for proofreading and leaves generous margins for 
teachers' comments. It also makes it easy for students 
to go back to the computer and find their mistakes on 
the screen. Some students "paste up'' two print-drafts 
(side by side) to create a two-column effect for their 
school newspaper. 

Print-final prompts you with options about how you 
want the printed document to look. You can select page 
numbering and double or triple spacing, for example. 
You can print copy that is 40 to 126 characters per line. 
Another useful feature allows you to see and adjust page 
breaks before printing. All of this formatting goes quick
ly, especially if you accept the default values by press
ing Return after each question. 

The Utility Program 
You access the utility program by pressing Esc while 

Bank Street Writer is booting. It is used to list the names 
and passwords (used to lock files) of each file on your 
data disk, and to convert Bank Street Writer files (binary) 
to standard text files and vice versa .  Conversions are 
slow. It took 15 minutes to convert this review (about 

FUTECH 2000 SERIES 

2600 words) .  You can also change default values like 
width of margins and page length through the utility 
program. In addition, the cursor can be changed from 
a blinking line to a white square, and you can engage 
a typing keyclick sound. The keyclick option is helpful 
to experienced typists who don't need to look at the key
board or screen. Those barely audible clicks reassure 
them if they feel that they may have missed a key. I ap
preciated the keyclick option for a different reason. It 
reminded me that, although the program was designed 
for children, it is powerful enough for most adults. 

Drawbacks 
Bank Street Writer does not support right justification, 

tabbing, or embedding commands for things like under
lining or boldface, though Broderbund does plan en
hancements. Nor does it support split-screen operation, 
subscripts, or superscripts. These criticisms are almost 
invalid when you consider that the program was not de
signed for professional writers. This software isn't for for
matters; it's for writers and would-be writers of all ages. 
My only complaints are that it's slow going from the 
Write mode to the Edit mode as text memory gets filled, 
and that there is no storage buffer that saves deleted text 
and lets you reinsert it elsewhere. Bank Street Writer 
supports all parallel and serial printers that are Apple 
compatible. · 

Conclusion 
Bank Street Writer is great for school and the home, 

too. If you're planning to write the great American novel 
or do technical writing involving superscripts and in
dexes, look elsewhere. If, however, you want a program 
that your family can actually use the first day-a pro
gram that helps you recover from mistakes-then I 
recommend Bank Street Writer without reservation. •  

Mario Pagnoni (76 Emsley Terrace, Methuen, MA 01844) is a teacher/free
lance writer who spent last year teaching his children at home. He is work
ing on a "how-to" book for home schoolers that emphasizes the use of microcom
puters in education. 

A D VA NCED INDUS TRIA L G RA DE ���JIIIII ............ �IIIII'-�iill� 
INTERNATIONAL CORP. S - 1 00 MAIN FRA MES 

The most advanced industrial grade high-tech, high 
quality, sleek style S-100 bus main frame. 

• Front panel LED display for TIME/DA TE and temperature 
of internal system air flow ... 

• Heavy duty power supply meeting todays standards for 
multi-user multi-tasking high speed CPU applications ... 

• A variety of front panels for floppy and winchester 
configuratioins ... 

• Synthesized warning voice indicator ... 

2 1 00 N. Hwy. 360, Sui te  1 807, Grand Prairie, Texas 75050, (2 1 4) 660- 1 955, Telex 703033 
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The next addition to your fami ly could 
be the bright little newcomer in the growing 
fami ly of IBM® personal computers . 

Name: PCjr. Weight: 12 pounds . 
Heritage: more than 30 years of computer 
expenence . 

"] unior" is a powerful tool for modern 
times . Yet it's s imple enough for a child 
to enJOY. 

BRINGING HOME BABY 
It's a big day when PCjr comes home. - - - The surprises begin the 

moment you open 
the carton . Surprise # 1 is 

the IBM "Freeboard'� 
a keyboard that doesn't need a connecting cord . 

IBM home budget program makes keeping 
track of money easier. There's also a selection of 
educational programs for children at home and 
at school . 

And when the work is finished (or 
perhaps before), the fun can begin. Just slip in 
a game cartridge and stand back . 

GROWING UP WITH 
J
UNIOR 

Add a printer. A diskette drive. An 
internal modem for telecommunications . Increase 
user memory from 64KB to 128KB . With 
these and other add-it-yourself options , even 
the lowest-priced PCjr can grow up real fast .  

PCjr i s  a powerful tool for home, school 
or college. With its optional carrying case , it's a 
powerful tool anywhere you care to take it. 

move around and relax . 
T� fu��d �5 �

u t

i��
���������;S;E;E�JU�N;ID;R�W�N���� Then there's the Junior's starting model includes a 64KB 

Keyboard Adventure _ �::;::;iiiiii!l!!!l-:� cassette/cartridge unit and Freeboard for 
an instructional exercise � about $700 .  A 128KB model with diskette 
for first-time users . It's built into the computer drive is about $ 1300. (Prices apply at IBM 
and explained step-by-step in the Guide to Product Centers . Prices may vary at other stores .) 
Operations . It will help anyone begin learning Your local authorized IBM PCjr dealer 
as soon as PCjr is hooked up to a TV set . proudly invites you to see this bright little 

In systems equipped with a diskette addition to the family. For the store nearest 
drive , there's a program that lets you explore you , just call 1-800-IBM-PCJR. In Alaska and 
computer fundamentals at your own pace , with Hawaii ,  1-800-447-0890 . 
PCjr as your teacher. 

And to get you off and running from the 
very first day, a sample diskette with eleven 
useful mini-programs (ranging from a 
spreadsheet for monthly expenses to a word 
game and a recipe file) is also included . 

But there are still more surprises . 
FAMILY COMPUTING MADE EA

S
Y 

Many IBM software programs written for 
other IBM personal computers will run on PCjr. 
And inexpensive new ones written especially for 
PCjr are being released . 

An easy-to.:..use diskette word processing 
program , for example , uses pictures as well as 
words to guide you along . A comprehensive 

The Chaplin character licensed by Bubbles, Inc . ,  S .A.  
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Software Review 

SPOC 
The Chess Master 

by Emil Flock and Jonathan Silverman, Computer Hand Holding 

Photo 1: Screen generated by SPOC. The board is shown after move 8 . . .  QxP? in table 2. 
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At a Glance 

Name 
SPOC The Chess Master. version 2 .0 

Type 
Chess-playing program 

Programmer 
Jacques F. Middlecoff 

Manufacturer 
Cypress Software 
1450 Koll C ircle. Suite 108 
San Jose. CA 9 5 1 1 2  
(800) 32 1-3900 
(408) 995-5185 

Price 
$ 39.95 

Format 
5 V. -inch floppy disk for IBM PC -DOS 

Language 
FORTRAN and assembly 

Computer 
IBM PC or XT; 128K bytes of RAM 

Documentation 
12 pages f 5 Y2 by 7 inches) 

Audience 
Chess players at all levels 

The pleasure of playing chess on a microcomputer 
comes, in part, from the heartfelt appreciation of losing 
to a good opponent. You can replay the game from the 
printout, changing an occasional move and learning how 
to avoid specific problems. In addition, the computer 
never coughs while you're deep in thought and never 
blows smoke in your face, glares at you, or tries to con
fuse you. 
. If you like to recreate Bobby Fischer's prize-winning 

games, computer chess may not be for you. But if you 
want to practice with an opponent that puts up with un
told verbal abuse and never gets tired, a chess program 
is the answer. 

Few computers, and certainly no microcomputers, can 
seriously compete with a human chess master; however, 
computer chess programs can force the average person 
to play better chess. Lazy players who make blunders 
and initiate half-baked attacks usually lose badly to a 
program. 

Computers-mainframes, minis, and micros-tend to 
play ugly, inelegant chess. They are impatient, which 
almost always leads to defeat against a master player. 
Robert Byrne, one of the best chess players in the United 
States, wrote that "computers lack positional judgment 
and do not know what to do in tranquil situations. How
ever, tactically they are freer from error than the average 
human player:' 

Chess involves subtleties that are beyond everyday im
agination. It is, indeed, an art form. You can lose a game 

Mean rating of USCF members (December 1 983) 
E 

1537 
0-1199 

1 200-1399 
1 400-1599 
1 600-1 799 
1 800-1999 
2000-2199 
2200-2399 
above 2400 
2710 (FIDE) 
2760 (FIDE) 

D 
c 
B 
A 
Expert 
Master 
Senior Master 
Highest active rating (Anatoly Karpov) 
H ighest rating ever (Bobby Fischer) 
Belle's rating (approximate) 
SPOC's estimated rating 

2203 
1 700 

Table 1: Chess rankings for the United States Chess Federation 
(USCF) and Federation Internationale pour le Developpement des 
jeux d'Echecs (FIDE) . 

completely and irretrievably by making a small error. A 
seemingly tiny positional disadvantage in the opening 
can lead to a devastating defeat by the middle of the 
game. "Endgame" study is an art form all its own. It's 
easy to lose early in the game to a world-class human 
chess player. 
. Mainframe and minicomputer chess programs are be

ginning to play well by any standards. A program called 
Belle achieved a master rating at 1983's United States 
Open against some top-notch human players (see table 
1). 

Computer Chess Theory 
In 1949 Claude Shannon showed that a typical chess 

game contains some 10120 possible continuations. Today's 
"supercomputers" do 80,000,000 operations per second. 
Even a supercomputer would take 10110 seconds to run 
the entire chess tree. (Our universe is only 1017 seconds 
old . )  The human player escapes this massive and im
possible task by considering only a fraction of the moves 
available following any given move-and the machine 
must also. While the computer examines a vast number 
of continuations compared to the human player, that 
number is tiny compared to the total possible. 

In chess the branching factor-the average number of 
possible moves from a given position-is 35. Therefore, 
a complete list of legal moves for a depth of three moves 
from any given position could contain 1.8 billion entries. 
To help prune this enormous tree, Belle uses an alpha
beta algorithm that throws away any move not better 
than the one already under consideration. Belle also re
members repeated positions. 

Microcomputer Chess 
The state-of-the-art chess programs for the IBM Per

sonal Computer include two main contenders: SPOC 
(Selected Pruning Optimization Chess) and Bluebush 
(Bluebush Inc. ,  3379 St. Mary's Place, Santa Clara, CA 
95051) . These programs are new and haven't been 
thoroughly tested under tournament conditions. In this 
review we will concentrate on SPOC. After playing many 
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games to test its skill as an opponent, we've chosen 
SPOC's best effort to give you an idea of its quality of 
play (see the text box "Modern Benoni Defense" on this 
page) . 

For the average tournament chess player (who rates 
around 1500 on the United States Chess Federation's 
scale), SPOC is .a worthy opponent. It plays at an average 
rating of about 1700 points, or as a "B" player (sometimes 
better, sometimes worse) . SPOC has nine levels of play. 
When you give it three minutes to move (level 6), it plays 
like a strong amateur. We didn't try its "postal chess" 
mode (level 9, 60 minutes per move) because of the time 
involved to finish even one game. It played a number 
of fairly decent blitz games (level 2, 10 seconds per 
move) . 

Playing Against SPOC 
You load SPOC by typing its name in at the PC DOS 

prompt. SPOC then asks you (1) to select the level of 
play (1-9), (2) if you want to print the moves, (3) if you 
have a color display, and (4) if you want to resume a pre
vious game saved on disk. If you press FlO during the 
startup questions, it starts over and asks each question 
again, ignoring invalid answers. 

You may choose to play either black or white. When 
you have chosen your color, the chessboard and p1ay
ing pieces appear on the screen. If SPOC has white, it 
starts its own clock and begins "thinking" about its move. 
If SPOC has black, it starts your clock and waits for your 
move. At tournament level, the clocks accumulate time 
for a 40-move sequence, similar to a real tournament. 
For other levels, the clocks reset themselves after show
ing the accumulated time for each single move. (You will 
find you have a compelling desire to disconnect the loud 
beep that occurs each time SPOC makes a move. )  

You move the chess pieces with the cursor keys. Posi
tion the cursor over the piece you want to move and 
press the carriage return. Next, position the cursor 
where you want to put the piece and enter another car
riage return. SPOC doesn't follow the "if you touch it, 
you move it" rule. Until you press Return at a new 
square, you can retract your move. 

SPOC checks the legality of all your attempted moves 
and growls at you if you try to castle out of check or move 
your King as if it were a Knight .  (Castling is accom
plished by moving your King two squar�s in the direc
tion you wish to castle.) SPOC also handles "en passant" 
captures properly. [Editor's note : This is not always the 
case. I tested one version of SPOC and it did not execute 
an "en passant" capture correctly. ] 

Function keys let you change the level of play (F2) and 
save the game to disk (Fl) . To abandon the game and 
return to PC-DOS, press the Escape key (Esc) . The SPOC 
version we tested lets you set up game positions with 
a stand-alone program on a separate disk. Just load the 
desired game position into SPOC and play. 

How a Computer Plays Chess 
How does a computer play chess? First, it generates 
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Modern Benoni Defense 
White: SPOC The Chess Master, tournament level 6 
Black: Jonathan Silverman, USCF Expert 
San Francisco 
October 2, 1983 

SPOC's notation Descriptive notation 
1. d2-d4 1 .  P-Q4, N-K83 
2. g8-f6 
3 .  c2-c4 2. P-Q84, P-K3 
4. e7-e6 
5. g1-f3 3. N-K83, P-84 
6. c7-c5 
7. d4-d5 4. P-Q5, P x P  
8 .  e6 x d5 
9. c4 x d5 5. P x P, P-Q3 

10. d7-d6 
n: d-£4 6. 8-84, P-QR3 
12. a7-a6 
13. e2-e3?! 7. P-K3? ! ,  P-QN4 
14. b7-b5 
15. a2-a4 8. P-QR4, P-N5 
16. b5-b4 
17. fl-c4 9. 8-84, QN-Q2 
18. b8-d7 
19. e1-g1 10. castles, N-N3 
20. d7-b6 
21. d1-d3!?  11.  Q-Q3!?, P-N3 
22. g7-g6 
23. e3-e4 12. P-K4, 8-KN2 
24. f8-g7 
25. c4-b3 13. 8-QN3, P-QR4 
26. a6-a5 
27. fl-e1 14. R-K1, castles 
28. e8-g8 
29. b1-d2 15. QN-Q2, 8-R3 
30. c8-a6 · 
31. d2-c4 16. N-84, N-R4 
32. f6-h5 
33. £4-cl 17. B-81, K-R1 
34. g8-h8 
35 . e1-d1? 18. R-Ql?, R-R2 
36. a8-a7 
37. d3-e2? ! 19. Q-K2?!,  R-K2 · 

38. a7-e7 
39. cl-g5 20. B-N5, P-B3 
40. £7-£6 
41. g5-d2? 21 . B-Q2?, N x QP 
42. b6 x d5 
43. b3-c2 22. B-B2, QR-K1 
44. e7-e8 
45. g2-g3 23. P-KN3, P-84 

a list of all its legal moves (the first ply) and all the legal 
responses to each of these (the second ply) as depicted 
in figure 1. This tree is extended, branch by branch (ply 
by ply), until the computer begins running out of time. 
Belle builds a tree of some 30 million positions, allow
ing a "look-ahead" of four moves (eight plies) . SPOC 



46. f6-f5 
47. e4-e5 24. P-KS, B x P  
48. g7x e5 
49. d2-h6? 25 . B-R6?, B-BS 
50. eS-£4 
51. e2-fl 26 . Q-Bl, B x N  
52. a6 x c4 
53. fl x c4 27. Q x B, N-N3 
54. d5-b6 
55. h6-g7 28. B-N7ch, K x B  
56. h8 x g7 
57. c4-a6 29. Q-R6, B-K4 
58. £4-eS 
59. f3 x e5 30. N x B, R x N  
60. e8 x e5 
61. a6-a7 31. Q-R7ch, R-K2 
62. e5-e7 
63. a7 x a5 32. Q x P, P�KBS 
64. f5-f4 
65. g3-g4 33. P-N4, N-B3 
66. h5-f6 
67. g4-g5 34. P-NS, N-KS 
68. f6-e4 
69. c2 x e4 35. B x N, R x B  
70. e7 x e4 
71 . h2-h4 36. P-R4, P-B6 
72. £4-£3 
73. a5-a7 37. Q-R7ch, R-B2 
74. f8-f7 
75. a7-a6 38. Q-R6, R x P  
76. e4 x h4 
77. dl-d5 39. R-QS, N x R  
78. b6 x d5 
79. a6 x d6 40. Q x P, Q ><; Pch 
80. d8 x g5 
81. d6-g3 41. Q-N3, N-BS 
82. dS-£4 
83. g3 x g5 42. Q x Q, N-K7ch 
84. f4-e2 
85. gl-fl 43. K-Bl, R-R8ch 
86. h4-hl 
87. g5-gl 44. Q-Nl, R x Q  mate 
88. hl x gl 

In this game, SPOC holds its own at the beginning, then it 
makes the subtle mistake of developing a Bishop before a Knight, 
followed by an incorrect Queen posting. SPOC does come up with 
one mave currently in vogue in master play-half mave 8-a testa
ment to its quality of play. 

A few annotations on specific moves are in order here: 

4. Out of its own book openings, SPOC begins to "thjnk" for itself 
and continues to make book maves (see reference 1). 

typically looks at 500 positions (level 6) and looks ahead 
at least three plies (a move and a half) . It goes further 
on those branches containing captures and checks. 

The heart of the program is a scoring function. Each 
board position in the tree is scored by material, posi
tional, strategic, and other criteria that are inserted as 

6. A logical move, attacking the weak Queen pawn. However, 
white usually develops the Queen Knight first. This later 
becomes a problem. 

7. In this opening, white customarily answers . . .  a7-a6 ( . . .  P
QR3) with a2-a4 (P-QR4), to prevent black from expanding 
on the Queen side. 

8. The idea chosen'by SPOC of allowing . .  , b7-bS ( , . P-QN4) 
and then attacking the pawn chain has gotten some attention 
lately in master play. It's dubious here, though, because white 
will have trouble bringing his Queen Knight into play. 

9. Defending the Queen pawn so the Knight can come to d2 (Q2). 
Again, white will have a pawn loose if 10. b1-d2 d7-b3 (N-Q2, 
N-N3) . 

11. Here the Queen controls three important squares: dS, c4, and 
e4 (QS, QB4, and K4), permitting the Queen Knight to enter 
the game. But the Queen is also somewhat vulnerable on this 
square. 

13 . . . .  White was threatening 14. a4-aS (P-RS), winning the 
Queen pawn when the Knight retreats. Now black threatens 
14 . . .  c8-a6 ( . . .  B-QR3), skeivering the Queen and Rook. 

16. White has brought a Knight to c4 (QB4), an important objec
tive in the Benoni defense. From here, the Knight attacks black's 
Queen and Queen Rook pawns, blockades his Queen Bishop 

· pawn, and helps control eS (KS). Unfortunately, the Knight 
is pinned, which points up the drawback of 11. d1-d3 (Q-Q3). 
In short, SPOC has played the opening logically, but not 
especially well. Black stands better and he now begins 
counterplay. 

17. Defending the Queen Knight pawn, but now the Queen Rook 
. is a shut-in. Hdwever, 17. f4-gS, f2-f6 18. gS-e3, f6-fS or 18. 
gS-h4, hS-f4 (17. B-NS, P-B3 18. B-K3, P-B4 or 18. B-R4, N
BS) also favors black. 

17. . . .  This is partly to get the King off the white Bishop's diagonal 
in preparation for . , . f7-fS (P-B4), But it is also a waiting 
mave, because it is not obvious how white can imprave his posi
tion. This tactic pays off, because SPOC now begins a series 
of weak moves. 

· 
21. A difficult mave to understand, as it just gives up a pawn. 

After 21. gS-cl (B-B1), though, black is ready to play 
21 . . .  f6-fS (P-B4) with the variations 22. cl-gS, hf?-f6 (22. 
B-NS, N-B3) or 22. f3-gS, fSxe4 23. gS-e6 [23. gSxe4, hS-{4 
24, c1xf4, f8xf4 2S, f2-f3, g7-d4 26. g1-h1, byxdS], &-e6 24. 
dSxe6, d6-dS (22. N-NS, PxP 23. N-K6 [23. NxKP, N-BS 
24. BxN, RxB 2S. P-B3, B-Q5ch 26. K-R1, NxQP], RxN 
24. PxR, P-Q4, all in black's favor. The bottom line is: black's 
pieces are active; white's, passive. 

24. If 24. d2-c1, d5-b6 (24. B-Bl, N-N3), black wins. 
2S. Black loses a piece, but there is little hope. 

Of the rest, SPOC exhibits two flaws that are common to most 
chess programs (and many human players): a propensity for 
pointless checks and the inability to resign at an appropriate mo
ment. The latter trait inspires black to sacrifice his Queen (on move 
41) for mate. 

coefficients in this equation. Finally, the computer ap
plies a "mini-max" selection technique to choose its own 
best (maximum) score and its opponent's best (the com
puter's minimum) . 

This whole scoring and mini-maxing process begins 
after the computer jumps out of its "book" (a predefined 
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EXPOTEK 1 ·800·528·8960 
Guara nteed Low Prices 

I B M  CA L L  SAVE$ 
AST. Hercules. Mic rosoft. Maynard. Persyst. Prolilsyslems. Ouadram. STB. Tal l  tree 

Ram Memory 

��� 
A·1 Green 
A-2 Green 
Viewpoint 60 . 

Hazeltine 
Espril l . 
Esprit I I  
Esprit I l l  . 

Qume 

$485 
. . . 490 

619  

. 485 
. . . .  540 
. . . . 735 

OVT 102 Green . . . . . • . . . . . 535 
OVT 102 Amber . . . . 550 
OVT 103 Green . . . .  840 
OVT 103 Amber 850 

Televideo 
910 + . 
925 . . . . . . . . . . . . . . .  . 
950 
970 . 

Wyse 
Wyse 100 . . . . . . . . . .  . 
Wyse 300 
Esprit I l l  

Visual 
Visual 50 Gree

'
n 

Vi sual 55 Green . 

Zenith 
Z-29 

. . .  549 

. . .  699 
899 

. . . .  975 

. .  680 

. 1 020 
735 

. . .  599 
. .  720 

. .  635 

COMPUTERS 

Altos 
58().10 . . . . • . • . • . . . . . . • . . . .  3550 
586-10 . . .  · · · • · • · · · • · · ·  . . . .  6598 
586-14 . . . . . . . . . . • . • . • . 7680 
8600-12 . . . . . . . . . . . . . . . . .  8399 

Columbia . . . . . . . . . . . . . . . Call 
Eagle . . . . . . . . . . . . . . . . . .  Call 
Franklin . . . . . . . . . . . . . . . .  Call 
Pied Piper . . . . . . . . . . . . . .  Call 
NEC Portable . . . . . . . .  : . . .  Call 
Northstar 

Advantage . . .  . . . . . . . . . . .  2160 
Advantage w/5MB 3345 
Advantage w/t5MB . . . . . . . .  431 5 

Televideo Systems 
802 H .  . . . . . . . .  4210 
803 . . . . . . . . . . . . . . .  . 1815 
1 803 . . . . . . . . . . . . . . . .  . 2150 
806/20 . . . . . . . . . . . . . . . . . . . .  4 775 
BOO A (user station) . . . . . .  999 
Teleport . . . . . Call 

Zenith . . . . . . . . . . . . . . . . .  Call 

Video 300 GREEN . 
Video 300 AMBER . .  
Color 1 Plus . 
Color I I  Pl us . 

BMC 
12"  Green . 
12" Color . 

NEC 
JB 1201 
J B  1260 . 

Taxan 
12" Amber . .  

Zenith 
12 .. Green Screen . 
1 2" Amber Screen 

1 29 
1 45 

. . . . .  275 
. .  425 

. . . . . . .  89 
21 9 

. . . . .  1 55 
1 1 5  

. 1 25 

. 95 
. . . . 1 20 

Micro-Modern I I  250 
Micro-Modem I I  wlterm.pkg . 279 
Smart Com I I  . . .  89  
Srnart 300. . . 1 99 
Smart 1200 . . 485 

U.S. Robotics 
2 1 2A Auto Dial . . 469 
Password . . 375 

PRINTERS 
C. ltoh 

Pro-writer I (8510A) Par. . . . 339 
Pro-writer (8510Ai Sen at  . . . . . 439 
1 550 Paral l e l  . . . . .  529 
1 550 BCD S E R I A L  . .  589 
F - 1 0 40CPS . . . 949 
F - 1 0 55CPS . . 1 269 

Daisywriter , 
Daisywriter 2000 . . . . .  999 
Daisywriter Cable . 40 

Data south 
DS120 . . . 595 
� 1 80 . 1 1 �  
DS220 . 1 590 

Diab.lo 
620 (25CPS1Serial . 875 
630 (40CPS/Multi-IFI . 1710  

Epson 
All models . 

Juki 
6 1 00- 1 8 . 

Oki-Data 
All models . . . . . .  . 

Mannesman-Tally 
160L . 
180L 

N EC 
3550 (For I B M  PC) 
3510 
771 0 . 

Qume 

. . Call - Save S 

. . . . . 469 

Call - Save $ 

589 
829 

. . . . .  1 589 
. 1 365 
1 890 

1 140 WII B M  Interface . 
1 t55 W/IBM Interface . 

. . .  1 359 
. .  1 489 

Star Micronics 
Gemini lOX . 
Gemini 1 5X . 
Gemini 1 5 .  

Silver Reed 
EXP 550P 

Toshiba 
P-1 350 

Transtar 
120 p 

5 'I• .. 9409-DSIDD . 
Tandon 

. .  CALL 

. .  CALL 
. . .  370 

. . . . . . . . .  575 

. . .  1 499 

. . . . . .  379 

5 '1 < '  TM 100·1  SSIDD 160K . 150 
5 •; .- · TM 1 00·2A DSIDD 320K 225 
TM 1 0  1·4(96 TPI Ouacl Den) . . . . . .  339 
8" TM848·2(DSIDD)1.2 MG . . . . .  400 

Pertec . 
5 ' ·• "  FD200·5 (160 K SSIDD 40TRi 1 39 
5 'I• . . FD250·5 (320 K DSIDD 40TR) 1 95 

Micro-Sci 
A-2 (35TR) . 
A-40 (40TRI . 
A-70 (0uad) 

Ran a 
Elite I 
El i le II . 
Elite I l l  

225 
269 
329 

249 
. 399 
. 509 

CUSTOM ER SERVICE (602) 861-1 141 . · TWX 910-950-1 194 
10439 N .  CAVE CREEK RD. ,  #1 1 1 ,  PHOENIX, AZ 85020 
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1ST PLY Pg 

2 N D  PLY 

Figure 1: A chess tree two plies deep. 

list of the program's favorite openings) . The computer 
"memorizes" many openings in order to get past the 
critical first 8-12 moves, much as tournament players do. 
Belle's book contains 350,000 opening moves; SPOC's has 
about 3000. This means SPOC is forced out of book 
much earlier in a game than Belle . 

Because SPOC only looks three plies deep, it relies on 
an extensive scoring function written in FORTRAN. A 
random-number generator prevents it from playing the 
same openings again and again. As it progresses to 
higher playing levels, SPOC restricts itself to its best 
openings. You can begin play at Ievel l to get the widest 
choice of openings and then change to higher levels (F2) 
after a few moves. A handy move-immediate feature (F3) 
forces SPOC to make obvious moves like Queen recap
tures. 

SPOC jumps into a separate endgame routine when 
it determines that there is not much power left on the 
board. In an endgame with no Queens, the King be
comes a powerful piece. Before the endgame, SPOC's 
scoring function discourages King moves after castling. 
(You can't coax SPOC's King out from behind its protec
tive wall of pawns.) Once the program decides that the 
endgame has started, however, it lets its King roam. 

How to Beat SPOC 
By examining the actual moves a computer makes; you 

can understand something about its scoring function. 
For example, if it makes useless checks, you can assume 
that the scoring coefficient for checking moves is too 
large. If it is slow to recognize sacrifices, perhaps the 
material coefficient is overriding the danger coefficients. 
It is difficult to work an instinct for the kill into the scor
ing function . 

There are. a number of ways to beat SPOC depending 
on your chess experience. 

Circle 309 on inquiry card. � 





1 .  Exploit its materialistic nature. Maintaining the bal
ance of pieces is essential for SPOC; it's not likely to 
sacrifice material for positional advantage. 

2. Take it out of its book early. If you don't, the middle 
game is sure to be a real fight. However, if you can 
play an opening SPOC doesn't "know;' it starts its 
positional slide sooner. 

3. Exploit its early Queen moves. This kind of mistake 
is a "natural" result of SPOC wanting to bring its 
heavy artillery . to the front line. Chess "rules of 
thumb;' such as "develop Knights before Bishops and 
minor pieces before major pieces;' are hard to trans
late into a scoring equation. 

4. Offer it  "poisoned" pawns. Even the big machines 
have trouble here. Computer chess programs are 
"willing to give up too much for a pawn;' says Belle's 
author, Ken Thompson. 

5. Give it useless checks to make. SPOC will waste 
moves putting you in check because that's the first 
step to checkmate. These possibilities get good grades 
from the scoring function. 

6. When all else fails-try speculative attacks on SPOC's 
King. Throw a few pieces at it . It never expects you 
to sacrifice. 

The opening in table 2, ending in photo 1, shows you 
how to use the strategies above to defeat SPOC. An early 
stroll of its Queen leads to the capture of a poisoned 
pawn and then to the exchange of a pawn for a Knight. 

Conclusion 
While a Senior Master would be able to exploit SPOC's 

weaknesses, 90 percent of the estimated 40 million 
American players who "know" the moves would not. 
Even many tournament players would have trouble beat
ing SPOC (the average ranking of the United States 
Chess Federation's 30,000 chess players is 1537) . 

Some informed people expect the programs to start 
beating the best of human chess masters. Professor 
Monroe Newborn of McGill University, who wrote 
Ostrich, predicts that a program good enough to be the 
world chess champion will be developed within two or 
three years. 

David Levy, author of All About Chess and Computers, 
isn't so sure: " . . .  the best chess programs see 10,000-
50,000 times more (than humans) but do not understand 
what they see . . . .  (This) produces a kind of monkey/ 
typewriter situation . . . .  (The computer) appears to play 
moderately well, whereas it is actually playing very weak 
chess so much of the time that its best results resemble 
the moves of strong players. Some programmers . . .  
argue that as the search becomes deeper, strategy and 
tactics merge into one. But in my opinion this view is 
erroneous:' 

David Slate, author of Northwestern UniversitY's 
Nuchess, has said that a chess program is " . . .  like sharks 
swimming around, it's not very bright, but once it gets 
a taste of blood, it's right there and goes munch, munch, 
crunch:' 
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Sicilian Defense 
White: Jonathan Silverman, USCF Expert 
Black: SPOC The Chess Master 
October 3, 1 983 

SPOC's notation Descriptive notation 
1 .  e2-e4 1 .  P-K4, P-OB4 
2.  c7-c5 
3. b1 -c3 2 .  N-QB3, N-QB3 
4. b8-c6 
5. g2-g3 3. P-KN3, P-KN3 
6. g7-g6 
7. f1 -g2 4. B-N2, B-N2 
8. f8-g7 
9. d2-d3 5. P-03, P-03 

1 0. d7-d6 
1 1 .  g 1 -e2 6. KN-K2, P-K3 
1 2. e7-e6 
1 3 . c1 -e3 7. B-K3, Q-N3?! 
1 4 . d8-b6?1 
1 5 . e1 -g1 8. castles, QxP? 
1 6. b6xb2 
1 7. a1 -b1 9. R-N 1 ,  Q-R3 
1 8 . b2-a3 
1 9. c3-b5 1 0. N-N5, Q-R4 
20. a3-a5 
2 1 .  b5xd6 1 1 .  NxPch, K-K2 
22. e8-e7 
23. b1 -b5 1 2 . R-N5, QxP 
24. a5xa2 
25. e3xc5 13 .  BxP, B-02 
26. c8-d7 
27. f2-f4 1 4. P-B4, P-N3 
28. b7-b6 
29. d6-f5 1 5 . N-B5ch, K-B3? 
30. e7-f6? 
3 1 . e4-e5 1 6 . P-K5ch, N xP 
32. c6xe5 
33. f4xe5 1 7 . PxNch, 

SPOC moves its 
Queen too soon. 
A shameless grab 
for which SPOC 
soon pays. 

A hopeless position 
for SPOC. 

Table 2: Chess moves used to defeat SPOC 

Whether you're a "patzer" (a Yiddish word used in 
chess lingo for "wood pushers" or inexpert players) or 
an expert, SPOC's utilitarian, methodical play can wear 
you out. We've had a great deal of fun with it, however; 
it has improved our play and our appreciation for the 
game. SPOC's ability to start a game from any board 
position and present it on the screen is a nice added fea
ture. But the important thing is the level of play and that 
level is surprisingly high .•  
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Realize day-in and day-out solid performance 
from a quiet a nd capable desktop plotter. It's 

. true. For only $2295* the Houston Instrument 
HI PL0T™ DMP-29 will provide you with world
class multi-color hard copy graphics, and 
deliver a level of qual ity and performance that 
you would expect in a plotter costing three 
times as much. 

It's a hard worker. The DM P-29 goes about its 
job with amazing speed and precision. Unbeatable 
resolution and repeatabil ity are yours in both 
81!2'' x 11" and 11" x 17" formats, ' a nd 8-pen 
capability assures you of fast attention-free 
flexibility when m ulti-color output is required. 
High pen speed combined with an addressable 
resolution of 0.001" assures fast, accurate 
and stepless traces. 

It's friendly. You can call 21 different 
functions directly from the front-panel membrane 
keyboard. It's tolerant too. The DMP-29 will 
modestly protect itself from user errors, as 
when attempting to place a pen in an already 
occupied stal l .  

Circle 179 on inquiry card. 

And it's smart. An extensive set of firmware 
routines makes life easier for the user. A 
small sampling of the built - in talent inherent 
in  the DMP-29 includes c haracter generation, 
circle, arc and ell ipse synthesis, line type 
variations, viewport /windowing, cl ipping and 
scaling. 

For the name, address and phone number 
of your nearest representative, write Houston 
Instrument, P.O. Box 15720, Austin, TX 78761. 
Phone 512-835-0900, or 800-531-5205 
if outside Texas. In E u rope contact Bausch & 
Lomb Belgium NV., Rochesterlaan 6, 8240 
Gistel, Belg ium. Tel 059-27-7 4-45, tlx 846- 81399. 

ho uston i n st ru m ent 

U.S. Domestic price only 
TM Trademark of Houston Instrument 
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. Software Review 

M .U. L. E .  
Beneath its clever packaging lies a fascinating economic simulation 

by Gene Smarte 

Whoa, mule, whoa! 
Whoa, mule, I say! 
I ain't got time to kiss you now, 
The mule has run away. 

�'Buckin' Mule;' traditional folk song 

The fun-to-use economic strategy game M.U.L.E. 
(multiple-use labor element) lets you plot the economic 
development of a new territory on a planet called Irata . 
With your grubstake of money and goSJdS and your 
knowledge of capitalism, you and three other "planeteers" 
are ferried to an undeveloped area of the planet. Once 
there, using the limited supplies of the general store, the 
planet's only structure, you must decide how to make the 
best use of yow resources. Your supply ship won't be back 
for at least six months. 

P R E S S  t•l::ti(•);) TO C HilHGE L EV El 
G N N E R  

S i-1;;J.;(ii§i TO CHilHG£ HI!JHBER O F  
...._ IP' .a ... 5o 

IP" R  5 'S T A R T  
T O  G O  O N  

Photo 1: After you've chosen the level of difficulty, picked the number 
of planeteers, and decided which of eight characters you'd like to be, 
the disk leaves the demo mode and loads the game. You 'll see your 
spaceship pass over !rata, descend and deposit you and your fellow 
planeteers, and disappear from view. 
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Before the game begins, the program introduction 
takes you through a demonstration in which you (and 
the computer, when there are fewer than four players) 
select a color and the type of creature-there are eight 
kinds-you wish to be. A brief description of each and 
its advantages and disadvantages is included. The com
puter always picks the mechanical Mechtron-but so can 
you.  You also select the game level : beginner, standard, 
or tournament. 

As the game begins, you have just landed on Irata and 
are watching your only link with help, your supply ship, 
cruise off into space. A status repor

·
t lists the resources 

of each planeteer and the general store. (In the tourna
ment-level garne, the planeteers have but one round to 
become self-sufficient because their supplies are good 
for only one month . )  

Photo 2: Inside the general store. After selecting a plot of land, you 
pay ypur moneJJ, outfit a M.U. L.E .  for your selected task, and head 
out to inst�ll the critter. The empty colored rectangles become addi
tional choices as the difficulty of the game increases. The vertical bar 
at the right edge is a shrinking time indicator; when it's gone, your 
time is up. 



While "mule" might conjure up images of bearded 
prospectors and four-legged flop-eared beasts of burden, 
this M.U.L.E .  is actually an intelligent (though some
times unpredictable-it can run away) machine designed 
to resemble a real mule. You purchase it at the general 
store. Each M.U.L .E .  must be outfitted for the task you 
choose : farming, energy production, or mining. Those 
are the main tasks of this game. 

As in real societies, or "life in the rest of the galaxy;' 
as mentioned in the player's guide, a balance must be 
struck between various needs and wants. In the case of 
Irata, you must have food, so farming is a requirement; 
you must have energy for the creation of all products, 
so energy production is necessary; and you must mine 
Smithore, the stuff from which a M.U.L .E .  is made 
(except at the beginner's level), to ensure availability of 
the M.U.L.E .  as the scope of Irata's development 
increases. 

After the resource status report, the display shows an 
aerial view of the area of Irata to be developed. The land
scape includes a fertile river valley ideal for farming, 
prairies for open-space energy production, and moun
tains for mining. A cursor scans the territory1 and each 
planeteer chooses a plot of land by pressing a joystick 
push button. The color-coded plots correspond to the 
colors the planeteers select earlier in the game. 

After the first round of plot selection, each planeteer 
has a limited time to enter the general store, decide 
which type of production best suits the plot just selected, 
outfit a M.U. L .E .  accordingly, lead, via the joystick, the 
M.U.L .E .  out to the plot, and install him (a M.U.L.K is 
referred to in the masculine) . Should you have some 
time left over, you can return to the pub in the general 
store and do a little gambling or go Wampus hunting. 
Gambling is an automatic way to win, but it ends your 

Photo 3: After five rounds, !rata real estate is getting scarce. Col
ored squares identifiJ players' plots. Symbols within each square in
dicate that a M.U. L. E. has been installed. The best food production 
is in the central river valley; energy gathering is best in the plains; 
the mountains are loaded with Smithore. 

turn. The Wampus, as explained in the Player's Guide, 
lives in mountain caves, and when he opens his door 
a light flashes that signals his whereabouts. You must 
move quickly if you expect to capture him. He's difficult 
to catch, but he:ll pay you to let him go. 

When each planeteer has installed a M.U.L.E.,  produc
tion begins automatically. But, just as in real life, ran
dom events can help or (more likely) hinder your pro
duction. Planetquakes, meteor showers, and an imagi
native array of pest attacks can wipe out a turn's pro
duction. These random events are particularly clever in 
concept and execution and had me looking forward to 
the next one. 

After production, planeteer and store resources are 
displayed and an auction for each commodity begins. 
Here, a dog-eat-dog capitalist mentality can help. But you 
must remember that if, for example, all the planeteers 
try to corner the Smithore market and no one does any 
farming, you all have a good chance of perishing on Irata 
(shudder) . I liked this touch of realism. 

If you have the cash, you can buy what you want, and 
you can sell any surpluses, providing someone is inter
ested. Both buying and selling prices are set by the 
planeteers with some limits in the beginner's level. The 
program sets the store's rate of exchange. With the con
clusion of the auctions, an updated status report pre
pares you for the next round of plot selections as your 
first month of development ends. The game continues 
for 6 turns (beginner) or 12 turns (standard and tourna
ment levels) . At the conclusion, the player who has ac
cumulated the highest net worth is the winner. · 

It's impossible to adequately describe all the interac
tion and economically realistic subtleties of M.U.L.E. The 
standard level increases the complexity of the beginner 
level with land auctions and selling, development-

� 5  

HO N E Y  UN:I T 5  

A U C T H ._ 0 0 1>  
32 

- · - · - t 

� 4 � . . -
.

-
B U Y  B U Y  B U Y  

1 � 7 3  2 1 2 �  1 4 0 3  1 3 2 5  0 0 0 0 

. I 
HO N E Y  T R A D E D  

Photo 4: One of the three auctions that concludes each round. In 
this case, the seller has come down to $32 per unit; the buyers, how
eve I; are un impressed as they are holding fast below the rock-bottom 
bid of $15. 
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At a Glance 

Name 
MULE. 

Type 
Economic strategy game 

Manufacturer 
Electronic Arts 
2 7 5 5  Campus Dr. 
San Mateo. CA 94403 
(415)  571 -7 1 7 1  

Price 
S40 

Authors 
Dan Bunten, Alan Watson, Jim Rushing, and Bill Bunten 

Format 
One 5 V. -inch floppy disk 

Language 
Assembly language 

Computers 
Atari 400. 800 with 48K-byte RAM. Commodore 64 

Documentation 
6-page disk jacket. 20-page M .U.L.E.  Player's Guide 

Audience 
Capitalists. entrepreneurs. and pioneers 

strategy nuances, and gyrating resource prices. You can 
also sell below a "critical level" if you think that you can 
make it up later. The tournament level adds Crystite min
ing and Collusion (private trading between friends) .  
Tournament play requires some fast thinking and razor
sharp business savvy because the time allowed for deci
sions is significantly shorter. 

M .U.L.E:s packaging and documentation make enter
taining reading. In addition to providing an interesting 
description of the game's flow, the authors unveil their 
personal strategies. And the 20-page M.U. L .E .  Player's 
Guide is peppered with playing tips along with the 
economic realities of pricing, economies of scale, the 
learning-curve theory of production, and the law of 
diminishing returns. This is definitely not a simplistic, 
learn it/be bored with it, kill-the-galactic-villains time
waster. 

Conclusion 
M.U. L.E.  is an intriguing way to illustrate some of the 

triumphs and perils of free enterprise. While it falls in 
the broad category of games, it also offers an excellent 
means to test your business mettle. It's realistic, too, be
cause just when you think you've done everything right, 
an unforeseen disaster can happen, like having your 
M.U.L.E .  run away. • 

Gene Snzarte is a BYTE tech11ical edilot: He ca11 be reached at POB 372, 

Ha11cock, NH 03449: 
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and MS-DOS , and VMS too! 
UniPress can meet your software 
needs, for a range of hardware, 

including VAX, MC68000, and IBM·PC. 

UniPress, your UNIX source. 
PACKAGI NG: VAX/VMS and U N IX, MC68000/ 
UNIX on Sun,  Masscomp, Apol lo, Tandy 1 6, Apple 
Lisa, Sritek Board for IBM PC, Dual ,  P lexus, Callan, 
and Cyb. Perq and Perk i n  E l mer, too. Source code, 
as wel l as binary. Mai ntenance avai lable. 
Inquire regard i n g  ot her hardware. 

•••• UniPress Software •-�• 
Priced 

UNIX SOFTWARE from 

• Ful l  U n i Pius + U N I X  for Apple LISA . . . . .  $ 495 
• EMACS- M u lt i-window text editor 

(Gos l ing version) . . . . . . . . . . . . . . . . . . .  395 
· • LEX-Powerful  word processor . . . . . . . . . .  500 

• PHACT - I sam f i le  manager . . . . . . . . . . . .  250 
• /ROB- Relational database tools . . . . . . . .  250 
• M ENU SYST E M - Menu generat ion . . . . . .  495 
• Un iCalc- Powerfu l  spreadsheet . . . . . . . . .  350 
• M I M IX-CP/M emulator . . . . . . . . . . . . . . . .  495 
• Lattice C cross compiler-to 8086 and 68000 

(includes linker, l ibrarian, disassembler, etc.) 5000 

MS·DOS SOFTWARE 

• Software too l s - U n ix- l i ke fac i l it ies add 
power to MS-DOS: incl udes ed, grep, 
sort, d i ff,  cat, etc.  . . . . . . . . .  : . . . . . . . . .  200 

• PH ACT - I  sam f i l e  manager . . . . . . . . . . . .  250 
• C compi ler- F u l l  C lang uage . . . . . . . . . . . .  395 
• Coherent- U n i x- l i ke operat i ng system 

for I BM-PC XT . . . . . . . . . . . . . . . . . . . . . .  500 

VMS SOFTWARE 

• EMACS - M u l t i-window text editor 
(Gos l i n g  vers ion) . . . . . . . . . . . . . . . . . . .  2500 

OEM and dealer inquiries invited. 
Quantity terms avai lable. 

Call or write for more information. 

UniPress Software, Inc. 
1 1 64 Raritan Aven u e, H igh lan d  Park, NJ 08904 

201 -985-8000 Tol l  Free: 800-222·0550 (outside NJ) 
Telex: 7094 1 8  

M astercard and Visa 

Overseas distr ibut ion avai lable through 
Li feboat Associates - Japan 

U n i x  is  a trademark of  B e l l  Laboratories. 
VMS i s  a trademark of  D ig ital  Equipment Corp. 

MS-DOS is  a trademark of  Microsoft. 
U n iCalc i s  a trademark of  Lattice, Inc. 
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"If you want to 
learn or teach some
one FORTRAN, 

r-"� . �� this is the package 
r>.."'�'�> 0e�� to buy." ACCESS, 

�·'<'�> ��� March/Apri/ 1983. For 
,e'""'l.e � 0 learning and teaching, for sci...,,."111..,..,.<::/".,._�,e�Ci enlists and engineers, Nevada 

� "'"� is the perfect FORTRAN. Based on 
�0 ANSI-66 standards (FORTRAN IV),  its 
advanced features include IF. .. THEN . . .  ELSE 

constructs, COPY statement, CHAINing with 
COMMON, TRACE style debugging, and 150 verbal 
error messages. And you can intermix in-l ine 
FORTRAN and Assembly Language statements for 
special micro needs. Requires 48K RAM. If you're 
shopping for FORTRAN, look no further. 

3917 Noriega Street 

. NEVADA . BASIC 

Ct 

t . - 1·Zt� ��M::T7N:,�N:� -
San Francisco, CA 94122 Phone 415/753-0186 

II Please send me: Software Packages I SINCE 1977 0 BASIC 0 COBOL 0 FORTRAN 0 PILOT 0 EDIT I Disk Format 
1 0 8" SSSD (Standard CP/M IBM 3740) 0 Micropolis Mod I I  (Vector Graphic) 

I 5'14'' Diskette for: 0 NEC PC 8001 

o Access 0 Northstar Double Density 

I
I o Apple CP/M 0 Northstar Single Density 

0 DEC VT 180 0 Osborne (Single Density Disk) 

:-�-"· 
�oo 

OJ� �OJ· 

e,... '?>c,'+-1>� Money 
�"' � back guaran-

7>'-'o tee: you must be 

R''" completely satisfied, 
� �� or return the pack-0�P ages(s)-in good condition 

G with the sealed diskette(s) 
unopened-within 30 days, and 

we'll gladly refund your money. 
CP/M is a registered trademark of Digital Research, Inc. TRS-80 is a regis
tered trademark of Tandy Corp. Apple II is a trademark of Apple Computer. 
Inc. Osborne is a registered trademark of Osborne Computer Corp. Xerox 
820 is a trademark ol Xerox Corp. Kaypro is a trademark of Non-linear Sys. 
Heath/Zenith is a trademark of Heath Corp. IBM is a trademark of Interna
tional Business Machines, Corp. Nevada BASIC. Nevada COBOL. Nevada 
FORTRAN. Nevada PILOT. Nevada EDIT. and Ellis Computing are trade
marks ol Ellis Computing, Inc. © 1983 Ellis Computing. Inc. 

- - - - - - - - - - - - - - - - - �  Send my order for __ packages @• $39.95 each Total ___ _ 
COBOL Application package (<i $9.95 each Total ___ _ 

California residents add 61!2% Sales Tax. 
Outside North America. add $6 per package for shipping. 
(Postage paid within North America. ) Checks must be 
in U.S. dollars and drawn on a U.S. bank. 
0 Check enclosed 0 Mastercard 0 VISA 

Sales Tax ___ _ 
Shipping ___ _ 

TOTAL ___ _ 
Card # ___________ Exp. Date _____ _ 
Signature ___________________ _ 
Ship to: Name _________________ _ I 0 Epson QX-10 0 Sanyo 

I 0 Heath Hard Sector (Z-89) 0 Superbrain DO, DOS 3.X (512 byte sec) Street ____________________ _ 
0 Heath Soft Sector (Z-90) 0 Televideo I 0 IBM-PC (Baby blue or big blue card) 0 TRS-80 Model l (Relocated to 4200 hex) City/State/Zip _________________ _ 

I 0 Kaypro Double Density 0 Xerox 820 (Single Density) The CP/M operaHng system. an aoao . .soas. or Z·BO m;croprocessor: and 32K RAM 

L • • • • • • • • • • • • • • • • • - • • • • • • - • • • :;.
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Software Review 

The Witness 
A prose murder-mystery game for detectives whose business is trouble 

by Dennis Barker 
Somebody was nuts. I was nuts. Everybody was nuts. None 

of it fitted together worth a nickel . . . . I was in bad with the 
police, I had spent ten dollars of my twenty expense monet;, 
and I didn't have enough leverage anywhere to lift a dime off 
a cigar counter. x 

-Philip Marlowe, speaking in Trouble Is My Business 
by Raymond Chandler 

I can understand Marlowe's lament now that I've 
played The Witness, the second prose murder-mystery 
game from Infocom. I logged a considerable number of 
hours trying to crack this programmed puzzler, but the 
case remains unsolved, wide open, no good leads, no 
evidence that sticks. This is one mystery-game review 
you can read without worrying about the solution be
ing revealed. 

Stu Galley, the author of The Witness, has styled his 
prose after that of Chandler, Ross Macdonald, and other 
captains of the hard-boiled mystery. Galley, a program
mer at Infocom, has apparently read enough of the genre 
to emulate the style without mocking it. The descrip
tions are well done-quick but thorough and evocative. 
The narrative is detailed enough so that the player can 
imagine the surroundings but not have his mental pic
ture cluttered with knickknacks. Because they provoke 
use of the imagination, the all-prose games are like the 
radio dramas of pretelevision days. 

The story of The Witness begins: "Somewhere near 
Los Angeles. A cold Friday evening in February 1938:' 
The player is the detective, dispatched by police chief 
Klutz to assist a nervous Mr. Linder, who says his life 
is being threatened by a somewhat sleazy Mr. Stiles. 
Linder's wife has recently killed herself. Stiles has 
allegedly been sending nasty notes. 

A taxi drops you off at the Linder joint. The questions 
and decisions begin before you enter the house. Do you 
go to the front door? (Nah, too obvious.) Do you check 
out the garage? Do you stalk around the backyard? Re-

member, you have only 12 hours (720 moves) to solve 
the mystery, and every move kills a minute. 

If you take the right steps, you can meet the main char
acters before they get away from the house. There's Free
man Linder, whds made millions in the Orient trade. 
There's his daughter Monica, a tough dame who acts "as 
though you were a masher who just gave her a whis
tle." There's Phong, the mysterious butler. And there's 
Stiles, who apparently was on very good terms with the 
late Mrs. Linder and allegedly wants Mr. Linder to join 
her in that Big Sleep. 

The best detectives operate in a mode that balances 
logic and instinct. The Witness gives you plenty of op
portunity to exercise both. You can minimize dead ends 
by keeping a list of questions asked and responses 
received. I sketched each room as it was described. 
Because the Linder house is big, I had to make lots of 
maps. However, the maps I drew were not much help. 
Despite an effort to diagram the layout of the place and 
to chart my steps, I frequently ran into walls and win
dows. This can be a problem when you're trying to 
shadow someone. At one point, I gave up mapping and 
relied on instinct, luck, and the handy LOOK AROUND 
command, which flashes a description of the surround
ings on the screen. I have yet to determine if the trouble 
is due to a bug in the program or in the player. 

Infocom's parser, the program's language analyzer, is 
obviously a remarkable improvement on the simple two
word verb-noun commands of earlier adventure games. 
A player can interact with The Witness on a more ar
ticulate basis, which makes for a greater sense of realism. 
Despite this remarkable addition of adjectives, preposi
tions, indirect objects, and compound verbs, I still felt 
considerably limited in the vocabulary I could use. The · 
rule book points out that the parser uses far more words 
than it understands, but when you're onto a hot lead, 
with clues and questions running through your mind, 
it's hard to remember that you're talking to a computer 
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LIGBTNING 286 

The LIGHTNING 286 features: 

• 
• 
• 
• 

• • • 

*CP/M-86 and CONCURRENT CP/M-86 are lradematks of Digital Research. *'<MS-DOS Is t111dematk of Mir:rosofl. 

**"Lightning One is trademuk of Lamas Data Products, Inc. 



program. Generally, the linguistic limitations cause only 
a minor inconvenience; you may have to rephrase a 
question until the parser understands. But in a few cases 
the restrictions impede the detective work. Here's a per
fect example. 

I asked one character to please tell me about Monica 
and her father. The program informed me that I couldn't 
use multiple indirect objects with the word "tell:' This 
is an unfortunate snag. A detective dealing with several 
characters, particularly characters who are suspect, 
would want to know about the relationships between 
them. It's a line of questioning that can help reveal 
motives, and unearthing motives is what investigation 
is all about. Certain grammatical constructions are im
portant to the detective of a programmed mystery. 

The game's designers have provided some very helpful 
commands. The ones I used most frequently, besides the 
usual legwork commands (e.g., WALK WEST), were EX
AMINE, which lets you look closely at something; 
ANALYZE, which includes checking for specific sub
stances and fingerprinting; and SEARCH (something or 
someone), to which some characters do not react favor
ably. And as Holmes had his Watson, you have Sgt. 
Duffy, who can be called in for assistance. Duffy can 
handle analysis, booking, questioning, and other tasks
if you can find him. Failing that, you can still shout 
obscenities and even shoot at characters. (Galley antici
pated certain input statements and apparently expected 
some players to get very frustrated.)  

The Witness, in the Infocom tradition, is attractively 
packaged. The National Detective Gazette, the main piece 
of documentation, is cleverly and clearly written and fea
tures some nice illustrations. The graphic artists involved 
in this project deserve a round of applause. The reference 
card is straightforward and explains booting and play
ing procedures in terms simple enough to be followed 
by the village idiot. This is commendable. 

· 

Playing time varies greatly. Infocom games have re
portedly taken from 20 to 60 hours (real time) . You can 
play The Witness for five minutes if you like, store your 
game position, and resume the investigation later. If you 
arrest a character judged innocent by the grand jury (it 
takes a lot of evidence to convince the jurors), the ses
sion is ended for you. Wrong moves can be counted 
against you. Think before you act; think again before you 
enlist the steel. 

Frustration is a part of this game. Questions multiply, 
answers are scarce. Hours after suspending play, you 
might find yourself evaluating a move you made or pon
dering that response a suspect made. How often have 
you played Monopoly and then wondered hours later 
why you didn't buy Baltic Avenue? 

Remarkably, The Witness gives you an idea of the sort 
of situations an investigator is up against. Dropped into 
a situation in which a crime has been committed, you 
have to decide what questions to ask and whom to ask. 
You have to determine who's lying and whds got some
thing to hide. You have to make assumptions about peo
ple you've only recently met. And your approach . is 

At a Glance 

Name 
The Witness 

Type 
Prose murder-mystery game 

Manufacturer 
lnfocom Inc. 
55 Wheeler St. 
Cambridge. MA 02138 
(617)  492-1031 

Author 
Stu Galley 

Price 
5 49.95; 5 59.95 for DEC RT-1 1 .  NEC APC. and CP/M versions 

Format 
. 5 V. - or 8-inch floppy disk 

Computer 
Any of the following with 48K bytes of RAM. one disk drive. 
and a black-and-white or color monitor: Atari 400 or 800. 
Apple II, Commodore 64, DEC Rainbow or RT-11,  IBM PC. NEC 
APC or PC-8000, Osborne, TRS-80 Models I or Ill, Tl Profes
sional, CP/M-based computers 

Documentation 
A computer reference card, National Deteaive Gazette, and 
assorted props (including a suicide note. a telegram. and a 
matchbook) 

Audience 
Game players 

based on scant clues: a note, a matchbook, a trace of gun
powder, a conflicting statement. Kojak never had it so 
rough. Of course, there is one big difference between 
being a detective and playing an adventure game. Real
life detectives sometimes must look down the barrel of 
a gun; the game player only has to look down the tube 
of a video display. 

No law-abiding gumshoe likes a dead end, a lying sus
pect, or a stiff. But these are the elements of a good 
mystery and a good mystery game. Galley and the In
focom staff have succeeded in designing what Sherlock 
Holmes would call "a three-pipe problem:' 

A Tip 
If you begin to feel as if the district attorney is breathing 

down your neck, everyone's lying to you, and the Scotch 
is starting to taste sour, you probably need some help. 
An Invisiclues booklet contains some hints that might 
assist your investigation. It costs $7.95 and comes with 
a special pen that lets you reveal clues one at a time. To 
order, telephone (800) 262-6868; in New Jersey, (800) 
238-2200. Above all, keep cool. And remember: it's 
Chinatown, Jake. • 

Dennis Barker is a copy editor at BYTE. He can be reached at POB 372, 
Hancock, NH 03449. 
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TE K GRAPH I CS DESKTOP 
PRODUCTS 

THE GRAPH I CS 
STANDARD 

Powerful text editing. . 
High-speed graphics. Color copies. 
The new desktop family from Tek! 

· VT100 text editing and 
PLOT 10 color graphics 
are now packaged as 
basic desktop units and 
priced from $3995 • 
complete. 

Tek's new 41 00 Series 
desktop terminals answer 
a range of resolution , 
screen s ize ,  color palette 
and local intell igence 
needs. All th ree feature 
outstanding 60 Hz non
interlaced displays and 
rapid 1 6-bit graphic pro
cessing speeds. 

As s imulated , Tek's 60 Hz 
refresh rate and bright phos
phors result In a fl icker-free 
i mage with perceivably better 
defi n it ion than that provided 
by 30 Hz te rm inals quoting 
g reater p ixe l densities . 

Standard capabil ities 
include 38.4K baud com
mun ications; easy color 
selection from the key
board ; 4096 x 4096 ad
dressable d isplay space; 
a separate d isplay sur
face for alphanumerics or 
communications d ialog; 
and compatib i l ity with 
ANSI X3.64 screen edi
tors, inc luding DEC 
VT100 extensions. 

4105 4107 4109 Each offers 
an uncondi
tional, one
year on-site 
warranty. Tek 
Warranty-Plus 

Display Size 330mm ( 1 3") 330mm ( 1 3") 483mm { 1 9") 

Displayable Colors 
Graphics 8 
Alphanumeric 8 

Palette 64 

1 6  
8 

64 

1 6  
8 

4.096 

extends this Resolution 480x360 640x480 640x480 
COVerage tWO Segment Memory 
add ition a I .::..

Pr
::..o
ic
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e 

:.:..:..c:---=.'-'-"'-'.:....
$
_

3
-

.9
-
95 __ __::..::._;_=.:..::..::._;_---=.::..::.:.c..::::..!.:..=-=--

years at mini-

1 28K Bytes 256K Bytes 

$6,950 $9,950 

mal COSt. 
Warranty-Plus $ 1 95 $295 $395 

For less than $1 ,600, 
you can add Tek's com
pact, plug-compatible 
4695 Color Graphics 
Copier. With a palette of 
up to 1 25 shades, the 4695 
lets you reproduce graphic 
and alphanumeric d isplays 
on report-size paper or 
transparency f i lm at the 
push of a button. 

.) 
'*4r. 

Al l 41 00 Series term inals 
feature prog rammable 
keyboards with innovative 
Joyd lsk for conven ient 
graphics input .  

At any time, you 
can plug into Tek's new 
4170 Local Graphics 
Processing unit. The 
CP/M-86-based 41 70 

provides up to 886K RAM 
for standalone program
ming and pre- or post
processing�to help you 
conserve host power 
while you bu i ld upon a 
central data base . 

Factor in compatibil ity 
with Tek PLOT 10 soft
ware and 4110 Series 
terminals, and you'l l  
discover the first 
desktop graphics that 
you can't outgrow. Call 
your Tek Sales Engineer 
for a demonstration . 
For the number, or for 
l i terature, contact: 
U.S.A., Asia, Australia, 
Central & South America, 
Japan 
Tektroni.x ,  I nc. 
P.O. Box 4828 
Portland,  OR 97208 
Phone: 800/547-1512 
Oregon only 800/452-1 877 

Europe, Africa, Middle East 
Tektronix E u rope B .V. 
Postbox 827 
1 1 80 AV Amstelveen 
The Netherlands 
Telex 1 8312-18328 

Canada 
Tektronix Canada Inc. 
P.O. Box 6500 
Barrie, Ontario L4M 4V3 
Phone 705/737-2700 
·All prices quoted are U.S. 
Domestic only. 

COMMITTED TO EXCELLENCE 
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Product Description 

The Tandy TRS-80 
Model 2000 

A Powerful New MS-DOS Machine 

You somehow knew that Radio 
Shack was eventually going to come 
out with an IBM PC-compatible com
puter, but the actual announcement 
was surprising nonetheless. Also sur
prising was the fact that Radio Shack 
chose not just to copy the IBM Per
sonal Computer, but to design a 
much more powerful machine. 

The Tandy TRS-80 Model 2000 has 
a number of notable features: a true 
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by Rich Malloy 

16-bit Intel 80186 microprocessor with 
a high clock speed, high-capacity 
floppy-disk drives, optional high
resolution color graphics, MS-DOS 
version 2.0, modest compatibility 
with the IBM PC, and a low price. To 
be sure, other machines boast such 
features, but this is the first to com
bine these features with a marketing 
structure as formidable as that of 
Radio Shack. 

Physical Appearance 
The 2000 departs radically from the 

traditional look of TRS-80 computers. 
The color scheme is the ubiquitous 
off-white. The keyboard is thin and 
light and has a very ergonomic look, 
and the monochrome monitor is small 
and stylish . Both are detached from 
the system unit, which resembles that 
of many other 16-bit computers. 

Closely examined, the new model 



has a number of interesting features. 
Most notable is the system unit's 
ability to rest horizontally on a desk 
or, like the DEC and Wang machines, 
vertically on the floor. And the com
puter's nameplate can be rotated 90 
degrees to suit either orientation. 

The nameplate itself is unusual : it 
reads "Tandy TRS-80 Model 2000:' 
No Radio. No Shack. Apparently 
Radio Shack encountered some resis
tance to the word "Shack" on its 
high-end computers. The implication 
here is that, in the future, any new 
c9mputer over $2000 will carry the 
Tandy label. Although Radio Shack 
denies the possibility, I wouldn't be 
surprised to find the Radio Shack 
Computer Centers renamed Tandy 
Computer Centers. 

Immediately below the nameplate 
(or beside it, as the case may be) are 
two minor but important details : an 
easy-to-find power switch and a Reset 
button. For the benefit of those who 
abhor Reset buttons, the Control
Alternate-Delete key trio used by the 
IBM PC will also usually reset the 
machine. 

The Displays 
Radio Shack offers a choice of two 

displays : a small green monochrome 
monitor for $250 and a large color 
RGB (red-green-blue) monitor for 
$799. A two-color graphics option is 
available for both monitors for an ad
ditional $449. Extra memory chips for 
eight-color graphics on the color 
monitor sell for $199. In addition, a 
small pedestal base is available for the 
monochrome monitor for $90. 

The monochrome monitor has a 
25-MHz bandwidth without interlac
ing. The characters are sharp and 
steady: the character font is simple 
and readable, although not as ornate 
as the IBM PC's monochrome moni
tor. If you desire, you can replace the 
entire 256-character set with your 
own character set. Characters can 
also be displayed in either double
width or double-height sizes. 

The color monitor uses the same 
character generator as the mono
chrome monitor. The characters are 
well formed and readable in most 
colors. 

The graphics resolution of both 

· At a Glance 
Name 
The Tandy TRS-80 Model 2000 

Manufacturer 
Radio Shack 
1800 One Tandy Center 
Fort Worth, TX 76102 
(817) 390-3011 

Processor 
16-bit Intel 80186 at 8-MHz 

Memory 
128K to 768K bytes. with parity 

Disk Storage 
Two half-height. quad-density 5 V. -inch 
floppy-disk drives (720K bytes each) 
Alternate configuration: one 
10-megabyte hard-disk drive plus one 
floppy-disk drive 

Displays 
Monochrome: 12-inch green display 
(80 by 25 characters) with optional 
two-color graphics (640 by 400 pixels) 

Color: 14-inch RGB display (80 by 2 5  
characters) with optional eight-color 
graphics. Sixteen possible colors to 
choose from 

monitors is an impressive 640 by 400 
pixels (picture elements) . When the 
eight-color graphics option is in
stalled, eight out of a possible sixteen 
colors can be displayed at once. 
(These colors are the standard white, 
black, red, green, blue, magenta, 
cyan, and yellow, with each color 
available in both high and low inten
sity. ) Color-mapping hardware allows 
you to change colors quickly on the 
screen. 

Seeing a display of color graphics 
on a Radio Shack business computer 
is somewhat unusual. More unusual, 
however, is the speed with which the 
graphic images are drawn. Thanks to 
a faster microprocessor, the Model 
2000 can draw charts and graphs in 
what seems to be less than half the 
time required by the IBM PC. 

The Model 2000 reportedly has 
smooth-scrolling capability (i.e., it 
can scroll pixel by pixel rather than 
line by line), but I did not see this 
demonstrated. The scrolling I did see 
was very fast. 

The Keyboard 
The keyboard on the 2000 has a 

very nice touch and is one of the 

Keyboard 
Detachable keyboard with 90 keys. stan
dard typewriter layout. 12 function keys. 
numeric keypad. inverted-T cursor pad 

Interfaces 
One parallel and one serial interface 

Expansion 
Four expansion slots with nonstandard 
connectors 

Software 
Includes MS-DOS version 2 .0 plus 
G W-BASIC 

Compatibility 
Can read 3 20K- and 360K-byte MS-DOS 
disks; can run some IBM PC software 

Price 
Basic system plus monochrome 

display: 5 2999 
with color display and eight-color 
graphics: 5 4 1 9 7  

Hard-disk system plus monochrome 
display: S 4499 

finer keyboards available. It lacks the 
peculiarities that have plagued other 
computers and previous Radio Shack 
designs. The typewriter keys appear 
in a standard IBM Selectric type
writer configuration. Cursor keys are 
in an inverted T, just to the right of 
the typewriter keys, and a numeric 
keypad is placed to the right of the 
cursor keys. A row of twelve func
tion keys is arranged in groups of 
four and runs along the top of the 
keyboard. This logical arrangement 
makes it easy to find a particular 
function key. 

The Insides 
Tandy has decided to use Intel's 

powerful but infamous 80186 micro
processor chip, which is similar to 
Intel's 8086 chip except that it incor
porates several necessary support 
functions directly into the central pro
cessing unit (CPU) . These functions 
include a dock-pulse generator and 
two high-speed direct-memory
access (DMA) controllers. The true 
16-bit processing power of the 80186 
gives it about a 40 percent speed ad
vantage over the 8088, and the 8-MHz 
clock speed of Tandy's 80186 chip 
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gives it another 40 percent advantage 
over the IBM PC's chip. Additional
ly, the 80186 has a dedicated adder 
circuit for very quick memory
address calculations. The result, 
claims Radio Shack, is a program ex
ecution time three to six times faster 
than the 4.77-MHz 8088. We did some 
informal tests with Multiplan and 
were impressed not only with the 
processing speed, but also with the 
disk-access speed. 

The 80186 has been chosen by 
several system designers because of 
its speed and high level of integratio.n 
(see "The Pronto Series 16;' June 1983 
BYTE, page 168) . Unfortunately, In
tel reportedly had to redesign parts 
of the chip and is several months be
hind in its shipping schedule. A 
number of systems are waiting for the 
chip, and even Tandy may have prob
lems getting it. As of this writing, the 
Model 2000 has not yet appeared in 
large numbers. But if anyone has 
enough clout to get the chip, it's 
Radio Shack. 

The Tandy 2000 also has a socket for 
the 80187 floating-point numeric pro
cessor. Radio Shack isn't saying much 
about this capability, and it might be 
awhile before this chip is available, but 
when it is, this machine should be a 
devastating number cruncher. 

As for memory, the Model 2000 
comes with a minimum of 128K 
bytes. An additional 128K bytes can 
be placed on the motherboard, but 
beyond that you will have to add ex
pansion boards populated with 
either 128K or 256K bytes. The upper 
memory limit is 768K bytes. 

Disk Storage 
One of the problems with a faster 

microprocessor is that floppy disks 
tend to fill up faster. Radio Shack has 
· more than compensated for this less
than-major difficulty. The Model 
2000 uses quad-density disks, with 
each disk holding 720K bytes of 
data-twice that of the 360K limit of 
the double-sided IBM PC disks 
under PC-DOS version 2.0. 

Interfaces 
The Model 2000 comes with both 

a Centronics parallel printer port and 
an RS-232C serial port. An optional 

Circle 321 on inquiry card. ---+ 
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0 PkasL' SL'I up a dcmomarmion. 
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ZENITH/ Heath Users 
Double Your 

5Y." disk storage 

capacity without adding a ddve. 

Get twice as much from your H88 or 
H89 microcomputer. Our FDC-880H 
floppy disk controller. in conjunction 
with your 5Y." drives, for example. 
expands memory capacity from 256 
bytes to 512 bytes per sector. 

And it handles single and double
sided. single and double-density, 8" and 
5Y." drives - simultaneously. t-l 

C.O.R. Systems Inc. 

Controlled Data Recording Systems Inc. 
7210 Clairmont Mesa Blvd., San Dieso. CA 921 1 1  

(619) 560-1272 

Circle 58 on inquiry card. 

Radio Shack TRS-80™ 
computers 

At Guaranteed savings 

Full line 

computers. 

Printers & 
Perlpnera!s 

Circle 279 on inquiry card. 

Telex 767339 
TO ORDER 

CALL TOLL FREE 

800·531-7466 

IBM pc look alike case 
•(Above prices exclude drives. monitor) & keyboard 
•Add 5% as shipping charge US$450 
(Detail brochure forwarded on request) 

•We also sell cases, keyboards, power supplies, 
motherboards, components separately and interfaces. 

•Full repair & guarantee available 
•Assembled in Ganada with C.S.A (Shipment from WA., U.S.A) 
ABC COMPUTERS LTD. (6 stores in B.C. Canada) 
683 E. HASTING ST., VANCOUVER, B.C. CANADA V6A 2Z8 
PH: (604) 254-2834 & 254-1062 Dealer Inquiries welcome 

Apple ls a registered tradam&rk of Apple Computer Inc. 

Circle 6 on inquiry card. 

�1BASF DISKETTES 
BASF Diskettes at compe-. 

tltlve price. Call TOLL FREE 
(800) 235-4 1 3 7  for prices and 
Information. Visa and Master 
Card accepted. 

Circle 2n on inquiry card. 

SI BEC 51 

8051 -Based 
S i ngle-Board Computer with 

Monitor /Debugger 

• Versatile - 4 28-pin byte-wide 
sackets; monitor will program 
EEPROMs. 
• Affordable - just $ 3 3 5  
• Perfect for System Development 
and Educational Applications 

[I�!��:..� :�o�E��"I �,:� 603 6•3 2881 

,lE .I 
Circle 44 on inquiry card. 

board allows you to interface the 2000 
with a standard television and a joy
stick. Another optional board lets you 
interface with a mouse. This board 
also includes a clock and the MS
Windows operating environment. 

Expansion Capabilities 
The Model 2000 has four horizon

tal expansion slots accessible from 
the rear panel . Expansion boards are 
slipped in like trays. Each board has 
a nonstandard connector that con
sists of three rows of about 30 pins 
(see table 1 for a list of expansion 
boards available for the Model 2000) . 

The Model 2000 can also be pur
chased with a 10-megabyte hard-disk 
drive instead of one of the floppy 
drives. This configuration costs $4250 
without a monitor_ Since the hard
disk drive sits to the left of the floppy
disk-drive enclosure, a second 
floppy-disk drive can still be added. 
Radio Shack has not yet made this 
second drive option available. 

Software 
Of course, the most important part 

of any new machine is its software. 
Radio Shack's last 16-bit computer, 
the 68000-based Model 16, was 
hampered for a while by the lack of 
16-bit software. The Model 2000, with 
its popular MS-DOS operating sys
tem, should have a much easier time. 

The standard system comes com
plete with MS-DOS version 2.0 and 
Microsoft's GW-BASIC interpreter. In 
addition, Radio Shack offers many 
software package options (see table 
2) . More packages should be avail
able in the future, but don't expect 
your local Radio Shack store tci carry 
a huge assortment of MS-DOS soft
ware-these stores already stock a 
wide assortment for the other 1RS-80 
machines, and Radio Shack says that 
it does not want to overburden its 
dealers. 

As you can see from table 2, Radio 
Shack offers at least one example 
from each of the main categories of 
applications software. You can be fair
ly sure that all major MS-DOS soft
ware houses will supply configurator 
programs that allow you to configure 
their software for the Model 2000. 

A notable feature of the Model 
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Expansion Boards 

Monochrome graphics adapter 
Eight-color graphics adapter (Monochrome adapter + extra memory) 
TV/Joystick adapter 
Mouse/Clock adapter (Includes MS Windows) 
1 28K-byte memory board 
256K-byte memory board 

Other options 

Monochrome monitor 
Color monitor 
Second 128K-bytes memory 
Digi-Mouse 
Floor stand 
Monochrome display pedestal 

Table 1: Expansion boards and options for the Model 2000. 

Software 

Planetfall 
Videotex Plus 
Witness 
MS-Assembler 
Home Account. Plus 
PFS:Report 
PFS:Write 
PFS:File 
PFS:Graph 
M ultiplan 
M ultimate 
GW-BASIC compiler 
MS-Pascal compiler 
MS-FORTRAN 
MAl/Basic Four 

COBOL 
dBASE I I 

Type 

Game 
Communications 
Game 
Macro assembler 
Personal finance 
Report generator 
Word processing 
Database 
Business graphics 
Spreadsheet 
Word processing 
BASIC compiler 
Pascal compiler 
FORTRAN compiler 
Purchase orders 
Accounts payable 
Accounts receivable 
General ledger 
Inventory control 
Payroll 
RM-COBOL compiler 
Database 

Table 2: Software offered by Radio Shack for the Model 2000. 

Price 

$449 
$698 
$250 
$120 
$499 
$798 

$249 
$799 
$299 
$100 
$145 
$ 90 

Price 

$ 50 
$ 50 
$ 50 
$100 
$125 
$125 
$140 
$140 
$140 
$249 
$250 
$300 
$300 
$350 
$395 
$495 
$495 
$495 
$495 
$495 
$595 
$595 

2000's BASIC interpreter is its graph
ics capabilities. Because of the Model 
2000's fast processor, its version of 
BASIC runs rings around that of the 
IBM PC. To see the FILL routine in 
action is especially impressive. 

As for that other operating system, 
CP/M-86, Radio Shack has expressed 
no interest in making a second oper
ating system available for the Model 
2000. 

Watch for one particular software 
package for this machine. Ovation, 
which should be available during the 
second quarter of 1984, lets you go 
from spreadsheet to word processor 
to database manager very easily with
out having to cut and paste to trans
fer data. Demonstrations of Ovation 
at COMDEX in November left no 
doubt that applications software has 
advanced to a new level. 
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Compatibility 
Radio Shack stresses that its 

machine is an MS-DOS machine, not 
an IBM PC clone. Yet in its advertis
ing, Radio Shack repeatedly makes 
direct comparisons with the machine 
from Boca Raton. And obviously, 
compatibility with the IBM PC is im
portant because of IBM's ever
growing library of software. To its 
credit, Radio Shack makes it quite 

F l i p  the pages. You see PC modem cards with 
fewer features advertised for as much as 
$ 599. Up u nt i l  now that's how much it cost to 
make a modem capable of tra ns m itting at 1 20 
characters per second ( 1 200 baud).  It doesn't 
take a computer to f igure out the savings in 
phone l i ne charges when you com m u n i cate 
four t imes faster t h a n  the 30 character per 
second modems (300 baud).  Now you can have 
the solution to your c o m m u n i cation needs at 
an affordable price. 

SEE H OW THEY WORK 
You c a n  imagine how precise t h e  components 
have to be to convert tones over a phone l ine 
i nto 1 20 characters every second. Precision 
equates to cost. With the advent of the mass 
market i n  personal computers the economies 
of scale drove the costs of m a nufacture down, 
but did not effect the precis ion requ i red. The 
technology used is  cal led "ana log f i ltering".  It 
is the process of sending (modu lating) a nd 
receiving (demod u lat ing)  tones with perfect 
pitch. A lot of adj u sti ng, noise suppression, 
and a l ittl e magic is req u i red. Real expensive. 
Some use lots of chips and filters (known as 
d iscrete components). The latest rage is LSI 
(Large Scale I ntegration) technology. Which is 
the same old a nalog stuff condensed onto 
fewer ch ips. 

A D VA NTAG E #1 
Digital  Signal processing 

A N EW I DE A  
W e  took a different approach. Through the use 
of four m i croprocessors the tones are chopped 
up dig ital ly and measured m i l l ions of t imes per 
second, e l i m i nating the need for ana log cir
cu itry. Two microprocessors do the modulating, 
two the demodulati ng.  The chips are program
med to e m u late the 1 03 (30 characters per 
second) or 2 1 2 ( 1 20 characters per second) 
sta ndards and determine the correct speed 
automatical ly. It's · a proven technology that 
provides outsta nding performance. Best of a l l ,  
i t 's  inexpensive and reliable. 



PC 2 1 2A/ 1 200: 

A GENUINE BREAKTHROUGH 
N O  C O R N E R S  C U T  

W e  incl uded every feature y o u  would want 
in  a modem card. It's FCC regi stered for 
direct connection to your modular  phone 
jack with the cord which i s  included. There 
is a separate modu lar jack for your tele
phone or you can listen through the on board 
speaker. The autodialer works on rotary 
l i nes. tone l i nes, or a combination of both, 
and wi l l  pause for use with Spr int or M C I . It 
w i l l  work i n  o r i g i nate o r  a ut o - a n swer 
modes. A separate microprocessor. a Z8, 
controls all the functions.  

ADVANTAGE #2 
Optional external serial port connector 

AN ASYC H R O N O U S  
A D VANTA G E  

The modem board i s  addressed in 
the software as COM 1  or C O M 2  
a n d  w e  have a ha ndy little option 
you ought to consider. If  you 
would l ike to use the asynchron
ous com m u n ications port when 
your modem is not i n  use, we w i l l  
a d d  a connector and the neces
sary circu itry for j ust $20. This 
saves you the h u ndred bucks or 
so you would spend for a nother 
async card and saves a valuable 
s lot .  It can be confi g u red as 
CO M 1  or C O M 2  and works j ust 
l ike I B M 's does. 

T H I N  IS I N  
I t  plugs into your I B M  P C  o r  XT and occupies 
any one slot since it is j ust 1 /2 of a n  i nch 
t hick. This i s  made possible by using a 
special speaker which is j ust 1 /8" t a l l .  
Competing brands either u s e  a convent ional 
cone type speaker, or they j ust skip the 
speaker altogether. Some modems a lso 
have large transformers which a l low rob 
va luable space. 

A DVANTAGE #3 
J u st one slot in  PC or XT 

LET'S TALK SOFTWAR E  
O u r  modem is 1 00% compatible with the 
H ayes software comma nds so you can use 
a ny of  the popu lar commun ications pack
ages l i ke I B M 's Asynchronous Communi
cat ions Support. CrossTalk, Transend. or  
PC M odem. We go one better than the 
competit ion.  We incl u d e  PC-TALK I l l .  PC 
WORLD magazine referred to it as "the 
benchmark that other PC communications 
packages are measu red against ."  It stores 
p h o n e  n u m bers,  h a n d l es sett i n g  t h e  
modems characteristics, saves t o  disk f i les, 
transm its from disk f i les. even binary f i les. 
You can program up to forty keys to have 
t h i ngs l ike passwords and log-on infor
mation be entered when you h it them. And 
to make s u re data is  sent and received 
accurately, the XMODEM protocol detects 
errors caused by poor l ine q u ality a nd 
automatically retransmits the data. 

WHY BUY F R O M  US 
Because besides having the best product 
on the ma rket, we stand beh ind it and you. 
You get factory di rect technical  support 
after the sale.  If  at any time d u ring the one 
year warra nty period your modem s hould 

req u i re service, we wil l  f ix or replace it 
within 48 hou rs. Notice a lso there are no 
h idden charges i n  our price. Nothing extra 
for credit ca rds or C O D  c h a rges. We even 
pay U P S  s h i p p i n g .  I f  you st i l l  are not 
convi nced, and are ready to buy a nother 
brand of modem, ask them if  they wil l  take 
our acid test. 

THE A C I D  TEST 
Qubie'  g ives you a 30 day satisfaction 
g u a r a ntee on your modem. If  you are not 
completely satisfied we w i l l  refund the 
entire amount of your pu rchase i ncluding 
the postage to return it .  If  you can, get 
a nyone s e l l i ng one of o u r  competitor's 
products to g ive you the same g uara ntee. 
Buy a ny modem you l ike and return the one 
you don't  l i ke.  We know w h i c h  one you wi l l  
keep. 

O R D E R  TODAY 
It 's easy to order by m a i l  or by phone. 

BY P H O N E :  Call  u s  and one of our 
sales staff c a n  a n swer a ny q uestions 
you have and take your order. H ave your 
Visa or M astercard nu m ber ha ndy when 
you ca l l .  

(805)  987-9741 
BY M A I L: W e  need y o u r  name and 
street address. daytime phone n u mber. 
how m a ny modems you want, and 
whether your computer has single or 
double sided d r ives. 

VISA & M ASTE R C A R D  

$ 2 9 9  i ncludes:  PC 2 1 2A/ 1 200 auto
d i a l  modem card, PC-TALK I l l  software, 
cord to connect to mod u l a r  phone jack. 
and m a n u a l .  1 year l i m ited warra nty. 

Optional : Connector and circuitry to use 
ser ia l  port for a nother serial device $25.  

S H I P M E N T  
W e  pay UPS s urface charges. UPS 2 day 
air service add $5 extra . Credit card or 
bank check orders sh ipped next day. 
(Personal checks take 1 8  days to clear) 

QUBIE ' 
4809 C a l l e  Alto C a m a r i l lo. CA 9 30 1 0 

Circle 302 on inquiry card. 
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ACCESS TOMORROW'S 
COMPUTER SOWTIONS 
TODAY! 
We've broken the disk access bottle-
neck using advanced 3M™-patented 
technology never before available for 
the IBM PC. Now, for the first time, this 
advanced storage technology is made 
available exclusively to the small-to-
mid-size,d business user by People & 
Technology. ™ 

• IBM™ compatible 

• Plug-compatible w/ most PC/DOS 
and MS/DOS (version 1 .1 and 2.0) 

• Mainframe data access time & 
reliability for your PC . . .  only 65 ms! 

• All installation software, cabling, 
and comprehensive operations/ 
information manual included 

• Look-alike IBM packaging 

• Bank financing available 

• Only $2,350 . . .  more storage for 
less money! 

For product and ordering information, 
call our 24 hour toll free order line at 

800-443-0100 Ext. 428 
People & Technology 
Access tomorrow's computer solutions today. 

Pe11plell 
recllniiiiiiiY. .. 
844 Manatawna Ave. , 

Phila . ,  PA 19128 
Peuph• l. lnctmoi()(JV and Ell!tlru:: Frlt· CatllfH�I arc H!<l•�lr!n•<l u;ul••rn,u \o.·. "' 
PE.•OfJIC f', lQCirnology tUM rs ;1 rcgrs1Cri'CI Ir,11ll!rnlltlo. ol lr\lf!!ll/lhnthll 1\u!-ome,,•, Macrrmus JM rS ;, 11'9<SIC.'IC<! Uallernoll� nt 3'-·1 CnqHn.thn" Proco• �uhwr·l h• 
r:ho11Hji' W>IhOul jlfl01 11(}lrC(' 
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Runs on 
Software Publisher Model 2000? 

1-2-3 Lotus Development No 
Accounting IUS Yes 
Accounting Open Systems Yes 
Bottom Line Strategist Ashton-Tate Yes 
OJ Market Analyzer Dow Jones No 
Easywriter IUS No 
Peachtext IBM No 
Planfin Business Software Yes 
Ouickcode Fox & Geller Yes 
Random House Dictionary Aspen/Wang Yes 
Smartcom Hayes No 
Spell guard Sorcim Yes 
Supercalc2 Sorcim No 
Superwriter Sorcim No 
Tax Preparer Howardsoft Yes 
The Word Plus Oasis Yes 
Visicalc Visicorp No 
Volkswriter Lifetree No 
Wordplus/The Boss Professional Software No 
Wordstar Micropro No 

Table 3:  Partial list, compiled by Radio Shack, of popular MS-DOS software, indicating 
which packages will run on the Model 2000. For more information, check your local Radio 
Shack dealer. 

clear that several IBM PC programs 
will not run on the 2000. 

In brief, any IBM PC program that, 
for the sake of speed, bypasses MS
DOS routines and directly accesses 
the IBM's memory is unlikely to run 
on the 2000. Similarly, any program 
that makes use of certain unique keys 
on the IBM keyboard or the unique 
graphics features is also unlikely to 
run (see table 3 for a list provided by 
Radio Shack of those programs that 
will or will not run) . 

In some cases, the obstacle to run
ning a particular program is trivial. 
For example, Radio Shack mentioned 
a program that accesses a certain 
memory location in the IBM PC to 
ascertain whether a monochrome or 
color monitor is being used. To make 
this program run on the 2000, you 
simply change two bytes in the pro
gram so that it accesses the equiva
lent memory address on the 2000. 

Obviously, some programs are 
more difficult than others to "port" 
to the 2000. Note that the best-selling 
1-2-3 package from Lotus Develop
ment is not among those offered by 
Radio Shack. This may reflect Tandy's 
preference for Ovation as much as 
the difficulty of porting 1-2-3. 

Two additional levels of compatibil-

ity with the IBM PC require mention. 
The first is disk compatibility and the 

Radio Shack makes it 
quite clear that several 

IBM P C  programs will 
not run on the 2000. 

second is hardware compatibility. 
With regard to disks, the 2000, 
because it uses a quad-density disk 
format, has sacrificed complete com
patibility with the IBM. The 2000 can 
read an IBM disk but it cannot write 
to one, and, while this situation is bet
ter than nothing, I'm sure that the 
limitation will be more than a little 
frustrating. (I should note that the 
2000 did have trouble reading one of 
my IBM PC disks. )  

As for hardware compatibility with 
the IBM PC, there is almost none. 
The expansion slots are completely 
different. The monitors are said to be 
specially designed for the 2000. The 
only common points seem to be the 
related CPU chips and the serial and 
parallel ports. 

Several manufacturers, such as Tee
mar, AST, and Quadram, have devel
oped expansion boards for the IBM 





You don't need a computer to talk to another computer. 
DISPLAY (VP3012D). High 
performance, 1 2" diagonal, 
non-glare, green phosphor 
screen. 

RESIDENT MENUS. User-friendly 
terminal set-up and 
phone di rectory maintenance. 

DIRECT CONNECT MODEM. \ 
Built-in, 300 baud, 

\ \ oc;g;o.to/ '"�"'""to '"�' \ . 

AUTO DIAL. Tone or pulse dialing 
of up to 26 stored phone numbers, 
voice or data base calls. ----

AUTO-LOG-ON. Enters information 
automatically after auto di 

VIDEO OUTPUT. Selectable 80 
or 40 characters x 24 lines 

TV OUTPUT. Displays 
40 characters x 24 l i nes 
on Ch. 3/Ch. 4 of standard TV set. 

MEMORY BACKUP. Minimum 
48-hour storage of directory, log
on and other parameters without 
plug-in power. No batteries / required. 

� FUNCTION KEYS. User 
/ programmable or 

downloadable 
from host computer. 

The new RCA APT (Al l  Purpose Terminal) expands your data communications capabil ities for a lot less money. 
For business, professional and personal 

data communications, you' l l f ind more user
friendly features and greater communications 
capabi l it ies in the RCA APT than in other termi
nals sel l i ng for up to three ti mes the price. 

The new APT termi nals are ideal ly su ited 
to multi-data base t ime shari ng and dedicated, 
d i rect computer-connected appl ications. They 
feature menu-control led operation and a pro
grammable " personal ity" to match specific 
communications requi rements for your data 
bases. 

A single keypress can d ial a stored num
ber, send the log-on sequence to the host 
computer, and return terminal control to the 
user. Password protection prevents unauthor
ized access to designated numbers. APT 
can also be used as an auto-dialer for voice 
communications. 

OTH E R  FEATU RES 
RS232C port for direct computer connections at  data rates to 
9600 baud, or for connecting high speed modems and other 
accessories. Parallel printer port for hard copy. Numeric 
keypad, can dial phone numbers not in terminal directory. 
Built-in speaker with adjustable volume control for audio 
monitoring of phone line. Smooth scroll display. Automatic 
screen blanking to reduce possibility of burn. Briefcase size: 
1 7" x 7" x 2". Weight: under 4 lbs. 
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Quite simply, matching features with price, 
there is no other professional qual ity termi nal 
avai lable today that can do as much at such 
low cost. 

APT termi nals l ist for $399, i n  your choice 
of ful l stroke or membrane keyboard versions. 
E ither style is also avai lable with a d isplay 
monitor for $598 l ist. The data d isplay monitor 
alone, VP301 2D, $1 99 l i st. 

For more i nformation-or to order
cal l 800-233-0094. In Penna. , cal l  col lect to 
71 7-393-0446. Or write for ful ly descri ptive 
brochure to RCA MicroComputer Products, 
New Hol land Avenue, Lancaster, PA 1 7604. 
OEM and dealer prici ng avai l able. The new 
RCA APT. Expansive. Not expensive. 

APT VP3801 . Flexible 

version 
designed for 
travel and hostile 
environments. 

RCII 
Circle 22 on inquiry card. 



PC. If these manufacturers will sup
port the Tandy 2000 in the same way, 
the new machine's owners and Tan
dy itself will benefit greatly. 

Apart from the IBM PC, the second 
area of compatibility is with other 
Radio Shack computers. Quite prob
ably, the new 2000 will find its way 
into offices that already have a Model 
III or 4. Unfortunately, although they 
share the same disk size, they cannot 
read each other's disks. It would, of 
course, be too much to expect that 
these two different machines would 
run each other's programs. But it 
might sometimes be useful to be able 
to transfer a text file from the Model 
4 to the 2000. Until someone writes 
a routine, you'll have to resort to 
using a serial cable. 

· 

Currently, the only visible compat
ibility with Models III and 4 is that 
the default disk drive is the lower 
one. 

Conclusion 
The designers at Radio Shack have 

corrected many of the faults present 
in the IBM PC, and, in some respects, 
have completely surpassed it . Most 
importantly, they have accomplished 
this at a very reasonable price. 

Anyone who does serious number 
crunching should consider the 2000 
(particularly if the 801W chip ap
pears) . A significant amount of MS
DOS software will probably become 
available for this machine. But users 
who require a particular software 
package should first check if that soft
ware is compatible. 

This new machine should be a very 
effective competitor for the IBM PC
it will allow Radio Shack to enter 
markets it has hitherto had difficulty 
penetrating. And, because of Radio 
Shack's formidable marketing, this 
strong product could spell trouble for 
some of the other MS-DOS machines 
on the market .•  

Rich Malloy is BYTE's product-review editor. 

In a future issue we hope to present a detailed 
System Review of this product that wiii include 
results of several benchmark programs and com
patibility tests . . . .  R.M. 

TWO
FDJGER 
TYPERS: 

What About The Undetected Errors You Make 
Because You Can't Watch The Screen? 

INTRODUCING 
TYPE QUICK 

Faster Speed, Fewer Errors 
And Improved Productivity 

In A 15-Hour Microcomputer Course 

Two fingers are fine for play
ing "Chopsticks," but mistakes 
on your computer are just too 
time-consuming. It's the errors 
you don't see that are the worst, 
but how can you read the screen 
when you're searching for keys? 

BREAK THE KEYBOARD 
BOTTLENECK 

TYPEQUICK, the serious key
board training course for the 
successful micro user, will 
quickly teach you to touch type 
so that you can watch the screen 
for errors. It will hold your in
terest, but it's not a game. It's 
the same course used in many 
colleges because it's so effective. 

TYPEQUICK is the easy and re
warding way to learn in the con
venience of your office or home 
in about 15 hours. The course 
will increase your quickness and 
accuracy with its unique pacing 
system which forces you up to 
speed-a proven success. 

In ten enjoyable lessons, 
TYPEQUICK encourages and re

inforces like a good teacher, 
changes the exercises to 

remove weak keys, waits 
for you to correct 

· 
errors, uses most

ly words and 

Circle 361 on inquiry card. 

text, and displays and prints 
three reports per lesson. 

RUNS ON MOST SYSTEMS 
Available for PC-DOS, MS-DOS, 

CP/M, and CP/M 86. Requires 
l28K (64K under CP/M) and l60K 
disk drive. About $85-with a 
money-back guarantee-at your 
local computer or software 
retailer. 

Ask to see TYPEQUICK at your 
retailer today, or send for an in
formative brochure. It's the only 
touch typing course worth your 
time and money- a  very important ·
step to improved productivity. 

TYPEQUICK 
r - - - - - - - - .,  

I need to get serious about my key-1 board productivity. Please send me· I 
more information about TYPEQUICK 1 immediately. I 

I Name _________ g 
1 Company . I 
I Address 1 
I City/State/Zip I 
I Machine Type I 

Op. Sys . _________ _ 
I Disk Format 

I 
I Mail to: TYPEQUICK 

I 
12021 Wilshire Blvd. #219 1 Los Angeles, CA 90025 2 

_ _ _ _ _ _  ... 
BYTE March 1984 317 



APPLE/ 
FRANKLIN 

ASHTON-TATE 
d-Base II . . .  _ .  _ _  . . . . .  $ 3B9 

ASPEN/WANG SOFTWARE 
Grommotik _ _  . _ _ _ _ _ _ _  $ 60 
Proofreader . 42 

BEAGLE BROS. 
Apple Mechanic _ _ _ _  . _ $ 22 
DOS Boss . 1 7  
Utility City . 22 

BRODERBUND 
Bonk Street Writer . . .  $ 45 
General Ledger w/AP . 305 
Payroll . 275 

CDEX 
Visicolc Training . . . .  $ 45 

CONTINENTAL SOFTWARE 
Home Accountant . . . .  $ 49 

DOW JONES 
Market Analyzer _ . _ _ _  $ 245 
Market Manager _ .  2 1 9  

Microscope . 525 

HOWARD SOFTWARE 
lox Preporer '84 . _ . _ . S Coli 

LOGO CORN ER 
Krell Logo .  S 75 

LINK SYSTEMS 
Dotofox _ _ _ _  . _ _ _  . _ _  . .  $ Call 
Dotal ink _ _  79 

d-BASE I I  CORNER 
Ashton -Tate 
d- Bose I I .  Coli 
Bottom Line 

Strategist . 259 
FPL 4 1 0  
Friday . l B9 

H uman Soft 
d- Bose Plus . s 95 

Fox & Geller 
Q u i c k  Code 1 75 
D Ut i l . 58 

Software Bane 
d - Bose I I  
User's Guide: 

w/ d-Bose I I  
Purchase . 1 5  

w/o d-Bose I I  
Purchase . 20 

Anderson-Bell 
Abstot. s 349 

Tylog Systems 
d-Bose Window . .  $ 1 59 
d- Bose Door . $ Coli 

All above available 
PC-DOS 
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MfCROPRO 
Wordstor (Special) 
w/ CP/M Cord, 
70 col.  & 64K) . .  _ _ _ _ _ _  $ 350 
l nfosfor (Includes 

CP/M, 70 col., 64 K ) . 350 
Pro Pok 
(WS/MM/SS/Index) . 399 

MICROSOFT 
Cobol-SO . _ _  . . .  _ . .  _ . _ $ 499 
Fortran-SO _ 1 45 
TASC Compiler 1 1 9  
A . L D.S. - - - - - - - 79 
Multiplan (DOS) . 169 

OMEGA 
Locksmith _ _  . . .  _ _ _ _  . .  $ 79 

PEACHTREE (CP/M) 
Peachpok 40 Gil + 

AIR + A/P (Special ) . _ $  2 1 5  
Al l  Other 

Peachtree Products _ _  $ Coli 

PENGUIN SO FTWARE 
Complete Graphics_ . .  S 50 
Graphics Magician . 39 
Complete Graphics/ 

Apple Tablet . 86 

SIERRA ON-LINE 
Homeward . . .  _ $ Call 

SOFTECH 
Basic Compilers· 

Runtime _ .  _ _  . . . .  _ _ _  . $ 1 69 
Softeoch . 94 
UCSD P-system Set _ 469 

SOFTWARE PUBLISHING 
PFS, F i le _ _ _ _ _ _ _ _ _ _ _ _  $ 79 
PFS, Graph 79 
PFS, Report. 79 

SUPERSOFT 
Basic Tutor 
Fortran.  

SYSTEMS PLUS 

- - - $ 79 
299 

Landlord _ . .  _ _ _ _  $ 375 

VISICORP 
Visicolc (II or l iE)  . _ _  . .  $ 1 65 
Visischedule 1 95 

CP/M 
SOFTWARE 

COMPUVIEW 
'V-Edit 8080 ZBO, 

IBM/PC _ . . _ _  $ 1 30 
-v-Edit CP/M 86. 

MS DOS . .  1 60 

DIGITAL RESEARCH 
'Poscol MT + W/SPP . . S 3B9 

DR Assembler & Tools . 1 49 
CP/M 2.2 . 1 25 
C Bosi'c 2 .  95 

Pl/l -80 . 375 

C Basic Compiler 
(CB-80) . 299 

Access or Display Mgr. 299 

C Language/compiler 260 
Concurrent CP/M 2.0 . 225 
All 8" - 86 Version 

of Above . Coli 

QUALITY DISCOUNTS 
INFOCOM NORTHWEST ANALYTICAL 
'Deadline . . . . . . . .  $ 49 'Stotpok . . . . . . . . . . . . .  $ 365 

"Storcross . 39 OASIS 
'Suspended.  39 
• Zork, I. I I ,  Ill (each) 39 

Planet Fal l . 49 

The Word Plus . . . . . . .  $ l 03 
Punctuation and Style 90 

ORGANIC SOFTWARE 
LEXISOFT 
'Spellbinder . . . . . . . . . . $ 239 

'Datebook . . . . . . . . . . .  $ 229 • Milestone . 229 

MARK OF THE UNICORN PICKLES & TROUT 
'Final Word . . . . . . . . . .  $ 1 99 CP/M for TRS-11 . . . . . .  $ 1 80 

MICRO PRO PROITEM SOFTWARE 
'WordStor . _ . . . . . . .  _ _  $ Coli • Footnote . . . . . . . . . . . .  $ 1 05 
'InfeSter . . . . . . . . . . . . .  $ Call 
'Pro-Pock 

(WS/MM/SS Index] . $ Call 
All others . . . . . . . . . . . .  $ Call 

[� 
REVASCO 

Z80 Disassembler . . . . .  $ 85 

SORCIM 
'Supercolc Ill . . . . . . . . .  $ 249 

Superwriter 
(w/Speller & Moiler) . $  1 69 

--P-EA_C_H_T_R_E_E _C_O_R_N_E_R __ ____ 

� PeochPok 4 (G L. AP, AR) . 
• General ledger I Accounts Payable I Accounts 

Receivable I Sales Invoicing / Inventory Control I 
PeochPoy Payroll . . . . . . . . . .  Each 

• PeachText . . . . . . . . . . . . . . . . . . . . 
• Peach Text w/ Random House Thesaurus . .  
� Spelling Proofreader . . . . . . . . . .  _ _ _  . . . . . . . . , . 
� PeochColc . 
� Job Cost System . 
• Client Posting & Accounting . 
• Graphics language . . . . . . . . . . . . •  

• Business Graphic System . . . . . . . . . . . .  . 

MICROSOFT 
Basic 80 . . . . . . . . . . . . .  $ 239 

SELECT 
Select Word 

2 1 5  

389 

1 60 
1 95 
95 

90 
389 

389 

259 

1 99 

Basic Compiler . 249 Processor . . . . . . . . . . .  S 329 

STAR SOFTWARE SYSTEMS 
ACCO U N T I N G  PART N E R  

Easy t o  use menu-driven programs for the 
beginner that con be linked with a sophisticated 
system as needed. 

Your "Portner" includes: general ledger, ac
counts receivable, accounts payable and pay
rol l .  Also included for a nominal fee is  an "800" 
number for access to the Star Question Center 
Back-Up Support Unit .  

Fortran 80 . :no 
Cobol 80 . 449 
Mocro 80 . 130 
MuMath/MuSimp . 1 79 
Mulisp/MuStor _ .  ISS 

'Multiplan . 1 65 

MICROSTUF 
'Crosstalk . . . . . . . . . . . . S l 09 

STAR SOFTWARE SYSTEMS 
•Legal Time, Bi l l ing . 845 

Property Mgmt. 845 
• Ace' I Portner. 299 

SUPERSOFT 
• Diagnostic II . 

Disk Doctor. 
· Fortran 4 . 

. . . . . .  $ 89 
74 

299 

FORMATS AVAILABLE 
All prices below are for 8" standard. Other formals are 
available. Some formats subject to " Download· · fee and 
require minimum 2 weeks for del ivery. Please inquire. 

Bosic-8086 . 225 
C Cross Assembler 400 

'ScrotchPod 1 87 

T MAKER I l l  2 1 5  

( IBM / PC ) 
Please see CP/M 
listing. All  products 
with a • in  front 
are also made for 
PC/DOS and are 
priced the same 
unless otherwise 
specified. 

ALPHA SOFTWARE 
Doto Bose Mgr. I I  - . . .  $ 179 
Moiling list . 72 
Executive Pkg. lOS 
Type Faces 79 
Question . 35 
Apple-IBM Connection l B9 

CENTRAL POINT 
Copy II PC . . . . . . .  $ 34 

CONTINENTAL 
Home Accountant . . . .  $ 89 

CTek 
PC Calculator. . . . $  29 
Prog. PC Colculotar . .  49 
Prog. PC Calculator 
w/ Fin. Mod. 55 

DIGITAL RESEARCH 
Concurrent CP/M 86 . . $ 225 
CP/M-86 . 39 
Cobol B6 . 499 
Pas col M T + 86 

CP/M 86 w/SPP . 375 
SPP B6 . 130 
C Basic 86 . 135 
Pascal MT + (PC! DOS) 3B5 
DR logo _ .  1 09 

DOW JONES 
Market Analyzer . . . .  $ 245 
Market Manager 2 1 9  

ECO-SOFT 
Microstot . _ _ _ _  $ Call 

FINANCIER 
Tax Series . 
Financier II 

FYI 

lOS - . . . . .  $ 1 29 

Superfi le . . . .  _ _ _  . . . . .  $ 1 39 
FYI 3000 287 

GRAPHIC SOFTWARE 
Super (hartman II . . S 299 
Super (hartman IV . 1 99 
Both (above) . 350 

LIFETREE 
Volkswriter Deluxe . . .  $ 1 79 

PEACHTREE 
Please see listing 
under CP/M. 

Peach Text 5000 . _ . . .  $ 2 1 5  

PEARLS OFT 
Personal Pearl Acct"g 

(G l. AP, AR, P. INV.) . $ 650 



SUPERSOFT 
C Compiler - 8086 . . . $ 350 
Star Edit 1 80 
Disk Edit 75 

Busic Compiler . 
Fortran IV PC/DOS 

or 8086 
8087 Support . 
Diagnostics II 
Scratch Pod 

SYSTEMS PLUS 
landlord ( prop mgml) 
Runtime Basic 

lreq'd for above) . .  

. . .  and ma ny more! 

225 

299 
40 
89 

1 87 

375 

45 

We offer the following 
complete systems 
w/ fu l l  support on our 
technical  l ine.* 

Frank l in 1000 & 2000 
N E C  APC & 8800 
Corona 
Columbia 
Televideo 
Hyperion 

APPLE/ 
FRANKLIN 
BOARDS 

ALS CP/M Cord . . . . .  s 
ALS Smort€rrn . 
ALS Z-Cord I I . 
ABT Keyboard . 
Axlon Romdisk 128K 
Bit 3 Dual Comm-plus . 
CCS 7710 Asynch Serial 
Central Point Alaska . 
East Side Wild Cord . 
Microsoft 16K Romcord 
Microsoft Soft cord . 
Microsoft Softcord + . 
Microsoft Premium 

Sohcord (l iE) 
Microtek Printer 1/F . 
Microtek Dumpling- 16 
Microtek Dumpling-GX 
Mountain A-D/ D·A 
Mountain Music 

System w/Softwore . 
PCP 4 MHZ Appli· 

Cord + 88 Cord . 
PCP 88 Cord 16 Bit 

+ 64K 
Prometheus Versacard 
Prometheus Grophi t ti 

Cord . 
SSM ASIO Serial 1/f 

w/coble .  
SSM AI0-2 Serial/ 

Paral lel  
Street Echo II Speech 

Synthesizer 1/F . 

Please: 

299 
249 
1 29 

99 
299 
209 
1 1 9  

Coli 
Coli 

69 
2 1 9  
4 1 9  

335 
75 

1 95 
1 1 9 
279 

299 

599 

475 
1 59 

99 

1 2 9  

1 79 

1 29 

Tymac Parallel 1 / f  
w/cable . , .  

Videx Display 
Enhancer . 

Videx Display 

79 

99 

Enhancer II I 09 
Videx func. Strip 59 
Videx Videoterm 

V�600 . �5 
Videx Ultroterm 259 
Wesper 16K Rom Card 69 

IBM / PC 
BOARDS 

AST RESEARCH 
ComboPius 64K Clock/ 

Calendar, Ser;ol & 
Parallel, 1/F, Expand· 
able to 256K . $ 279 

MegoPius 64K, Clock/ 
Calendar, Serial  Port, 
Expandable t o  512K 
w/Megopok 269 

Extra ports available 
for Megoplus and 1/0 
Plus I I  includes Game, 
Parallel & Serial . . 40 

Megopok 256K upgrade 
lor Megoplus $ Coil 

1/0 Plus I I  Clock/Calen· 
dar and Serial Port . 1 1 5  

LNW Products . . . . . .  $ Call 

. Ouadlink 64K Memory, 
Game Port al lows 
Apple Software Ia 

run on 18M/PC . . . . . .  $ Coli 
TECMAR Products . . . $ Coli 

XEDEX/MICROLOG 
Baby Blue . . . . . . . . . . .  $ 425 

TALL TREE 
512K JRAM 
Memory Boord . . . .  $ 699 ( MONITORS ) 

Amdek Video 300A 
Amber . . . . .  $ 1 49 

Amdek RGB Color I I +  Coli  
NEC 12"  H i - Res Green . 1 69 
Sonya 12" H i- Res 

Green 1 99 
USI Hi-Res 12' A"'ber . 1 59 

NEC J B-1260 Green . 1 1 9  
PGS RGB Color . Coil  
NEC JC-1216 RGB . 435 

Panosonic Monitors . . . $ Coli 
Taxon 12'  Amber . 1 42 
Taxon 12"  Green 132 
Taxon 1 2' low RGB . 323 

Taxon 1 2" High RGB . 459 
Taxon RGB 

Coble for PC 1 7  

DISPLAY CARDS CORNER 
Hercules G raphics Boord 
Orchid Monochrome Graphics Adopter 
Pla ntronics Colorplus . 

359 
360 
3B9 

Coi l  
Col i  
Cal l  

USI Display Cord (color/monochrome) . 
Amdek MAl Cord 
Tecmar Graphic Moste r . 

MAYNARD ELECTRONICS 
F loppy Drive 

Controller . . . . . .  $ 1 55 
Floppy Drive Control-

ler w/Paral lel  Port . 209 
w/Seriol Port . 2 1 9  

Sandstor Mem. Card 
- 3 modules cop. 1 94 

Sandstar Multifunction 
Cord - 6 modules cap. 93 
Sondstor Modules . . . S Coli 

QUAD RAM 
Quadboard 64K, Clock/ 

Calendar, Serial & 
Parallel Parts, 

Software . . . . . . . . . . .  $ 279 
Micrafozer Stock Printer 
Buffer (expandable to 512K) 
I> Porollei/Porallel B K  1 32 
1>. Parallel/Parallel 64K 1 8 8  � Serial/Parallel B K  1 70 
I> Se6oi/Seriol BK . 1 70 

SONY 
Profeel 1 2" 
Profeel 19" Profeel 25" 

$ Coli $ Coli $ Coli 

( MODEMS ) 
HayeS Smartmodem 

300 . . . . . . . . . . . .  $ 205 
Hayes Srnartmodem 

1200 . .  495 
Hayes Chronogroph 1 89 
Novation 

212 Aulo·Cal 565 

We welcome: 

US Robotics Auto· Dial  
(full auto 300/1200) . 459 

US Robotics Aulo·link 
(auto-answer 300/1200) 4 1  0 

US Robotics Password 379 (DISK DRIVES) 
Tendon TM-55-2 . . . . . .  $ 255 
Tendon TM-100-2 239 
Davong DSI-501 Hard Coi l  
Davong DSI-5 1 2  Hard Cal l  
Davong DSI-519 Hard Coi l  
Corona 5 MB Ho rd 

w/ Controller . 1 . 395 
Corona 10 MB Hard 

w/ Controller . 1 . 795 
CDC 1800 249 
Corvus . . .  $ Col i 
Tall Grass . . . $ Coli  ( PRINTERS J 
Anadex . . . . . . . . . S Call 
C. ltoh Storwriter . $ 1 ,  1 4 9  
C. ltoh Prowriter 8510  . $ Call  
C. ltoh Prowriler 1550 . 689 
NEC 3550 . . . . .  $ Coli 
NEC B023A . $ 3B9 
NEC 2031 . . . . . . .  $ Coli  
Okidata 

Microline 82A . . . . . .  $ Call  
Microline 83A . . . . . . .  S Call  
Microline 92 . . . . . . . .  $ Call  

IDS/Data Products 
Prism 80 (w/4 options) 1 , 399 

IDS/Data Products 
Prism 132 {w/4 options) 1 . 547 

IDS/Data Products 
MicroPrism . 399 

Siemens 
Ink Jet Printers . . . . .  $ Call  

Silver Reed 
Daisy Wheel . . . . . . .  s Call 

Star Micronics 
Gemini l OX . 3 1 9  

Star Micronics 
Gemini I SX . . . . . . . .  s Coil  

GE Printers . . $  Call 
Epson FX -8 0 .  599 
Transtor T- 130 P 699 
Transtar T-315P Colo,· 5 1 9  
Transtar TI20P 475 
Mannesmann Tally 

MT 180L . . . . . . . . . . . .  s Call  
MT 160l . 595 
Spiri t . . . .  $ Coli  

. . .  and much more. 

( DISKETTES ) 
3M 5' DS. DD, Box . .  s 40 
Maxell 5' DS. D D, 

MD2, Box 40 
Verbatim 5' 

DS, DD, Box . . . . . .  35 
Ultra Magnetics 5" 

DS, DD, Bonus Box 
( 12 D;ske�esl . 35 

(3 Boxes Minimum) ( PLOnERS 

Enter PIOO Sweet P 
Apple/frankl in ,  

) 
I B M/PC . . . . . . . . . . . . .  $ Coli 

Strobe M 100 Plotter 
w/ 1/F Apple/Frankl in 499 

Strobe M 100 Plotter 
(RS 232) . 499 

Panasonic Digital 
Plotter . . . .  $ Coli (.____M

_
Is
_

c.�) 
Alpha-Delta 'MACC 

Surge Protector . . $ 69 
Chalk Board . . . $ Call 
Koala Technologies 

Graph;c Tablet . 95 
Symtec light Pen 

I BM/PC 1 40 
Symtec light Pen 

Apple/frankl in . 200 
TG Joyst;ck IBM/PC . 49 
TG Joystick 

Apple/ Franklin . 46 
Versa VersaWriter 

Tablet  IBM/PC, 
Apple/frankl in . 235 

Wico Analog Joystick .  59 
Wico Apple Adopter . I B 
Wico IBM/PC 1/f Cord Call 
Keytronic Keyboard 

I BM/PC . . . . . . . . . . $ Call 
Keytronic Keyboard 

Apple/fronkl;n . 249 
Curtis PC Products . . S Coli 
Seattle Computer 

8087 Packag e .  . . . . .  $ 299 

CP/M is a registered 
trademark of Digital 
Research. IBM and the 
IBM logo ore registered 
trademarks of 
International Business 
Machines. Apple and the 
Apple logo are registered 
trademarks of the Apple 
Computer Company. 
Franklin and the Franklin 
logo ore trademarks of 
the Franklin Computer 
Company. 

� Wiscons i n  residents add 5% for sales tax. 

� Add $3.50 for sh ipping per software a nd l ight  
items. For mult ip le a nd other items, ca l l .  

� COD (Add $2.00 p e r  sh ipment. C a s h  or certified check requ ired. )  
� Visa,  MasterCharge & American Express. (Add 4%.) 

� Foreign - add 1 5% handl ing & shipping for 
prepayment. ( lnt ' l  money order.) 

� Prices are subject to change without notice .  

� All  items subject to ava i l a b i l ity. 

Store prices a re strictly retail. 

ORYX SYSTEMS, INC. 
CRAFTSMEN OF THE NEW TECHNOLOGY 

425 F r rst Street 
P.O. Box 1961 
Wausau, WI 54401 

Circle 276 on inquiry card. 

� Checks. (Al low 1 -2 weeks for c lear ing. )  

Working Hours: 
Mon . - Thurs. 8:30 - 5 :30 • Fr i .  8 :3 0 - 6:30 
Sat 1 0:00 - 2:00 • Central T rme 
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A Closer Look at the IBM 
PCjr 

Comparing the PCjr to the PC and evaluating its performance and 
expandabil ity 

by G. Michael Vose and Richard S. Shuford 

IBM finally starts shipping PCjrs to 
customers this month . As IBM 
dealers try to cope with an avalanche 
of initial orders, many questions re
main about the machine's design, its 
operation, and its future in the 
volatile microcomputer market. 

BYTE recently took a closer look at 

Photo 1: The IBM PCjr. 
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the PCjr. Our examination focused 
on the new machine's performance as 
compared to the IBM Personal Com
puter (PC); we also examined its ex
pandability, compatibility with its big 
brother, and graphics capabilities. 
Our report reveals a few surprises 
(see the accompanying text box, 

"Benchmarking the PCjr;' on page 
324.) 

The debut of IBM's home computer 
. on November 1, 1983, provoked a 

cool media reception and a simulta
neous outpouring of enthusiastic 
praise from personal cqmputer mar
ket researchers. The microcomputer 
man on the street was glad to see the 
cat-and-mouse game between the 
media and Big Blue come to an end, 
quelling the hysteria to be the first to 
get the story, which is a distinction 
few people recognize. Besides, it had 
become clear that nobody would get 
the story until IBM wanted it re
leased. 

The media's reaction to the low-key 
presentation of the product, made at 
IBM's Gallery of Art and Science in 
New York, was lukewarm in part 
because the scribes viewed the PCjr, 
based on Intel's 8088 microprocessor, 
as being woefullY' short on statecof
the-art technology. What many of the 
press pundits failed to appreciate was 
that the PCjr, as the following pages 
demonstrate, is a product designed 
to do for the home market what the 
PC did for the business market-pro
vide a solid, well-conceived, and 
well-designed mac;:hine backed by the 
world's largest computer company. 

The press also seemed predisposed 
to criticize the PCjr in order to vent 



the frustration built up during the 
months before the announcement by 
Big Blue's careful manipulation of in
formation-gatherers to keep everyone 
off the track. 

The market-research crowd crowed 
about the new machine, seeing it as 
the proverbial goose of golden-egg 
fame. The industry-watchers' only 
questions were, "Why are there no 
shipments before Christmas?" and 
"When will all of Big Blue's com
petitors file for Chapter 11?" 

In the midst of this post-announce
ment media blitz, BYTE visited IBM's 
public relations office in Delray 
Beach, Florida, to get to know the 
PCjr. 

A Description of the PCjr 
The PCjr, billed by IBM as "the 

company's most affordable personal 
computer," is a repackaged, slightly 
redesigned IBM PC. (See "IBM An
nounces the PCjr," by Rich Malloy, 
December 1983 BYTE, page 358.) It 
comes in two versions, one with 64K 
'bytes of memory that uses cartridge
based software, and the other with 
128K bytes of 

·
memory and one 

double-density, double-sided disk 
drive with a capacity of 360K bytes.  
Major options include a thermal 
printer, joysticks, and a plug-in 
modern card. Table 1 shows the soft
ware products created especially for 
the PCjr, and table 2 lists a variety of 
IBM PC packages and their compati
bility with the PCjr. 

The PCjr comes in three separate 
pieces: keyboard, system unit, and 
power transformer. The transformer 
connects to a rear-mounted jack on 
the system unit and to a standard 
110-volt, 60-Hz electrical outlet. The 
transformer drives a 33-watt, three
voltage-level, two-stage power 
supply. 

The motherboard contains an Intel 
8088 microprocessor running at 4.77 
MHz. A power-on self-test routine, 
cassette BASIC interpreter and oper
ating system, I/0 (input/output) 
drivers, and a disk bootstrap loader 
are provided by 64K bytes of ROM 
(read-only memory) . RAM (random
access read/write memory) consists 
of eight dynamic 64K by 1-bit chips 
with a 150-nanosecond access time. 

Software Product 

Monster Math 
Animation Creation 
Mouser 
Scubaventure 
Homeward* 
Crossfire 
Mine Shaft 
Bumble Games* 
Juggles' Butterfly* 
Bumble Plot* 
Personal Communications Manager 
I B M  PCjr BASIC (cartridge) 
Turtle Power 
Fixed Disk Organizer 
Adventures in Math 
DOS 2.10 
Home Budget. jr 
Casino Games 1 .05 
Strategy Games 1 .05 
Easywriter 1 .15* 
pfs :F ILE 1 .05* 
pfs:REPORT 1 .05* 
Time Manager 1 .05* 
BASIC Program Development System 1 .05 

Price 

$30 
$40 
$35 
$35 
$75 
$35 
$35 
$40 
$35 
$40 

$100 
$75 
$50 
$50 
$35 
$65 
$45 
$35 
$30 

$175 
$140 
$125 
$100 
$130 

*Prices will vary at authorized IBM Personal Computer dealers. 

Table 1: Software packages for the PCjr. 

An expansion slot accepts a board 
providing an additional 64K bytes of 
RAM. The PCjr uses the Motorola 
MC6845 graphics display controller 
(see the section on graphics and 
display, page 326) and the Texas In
struments SN776486N three-voice 
sound chip (there is no internal 
speaker for this chip, but its output 
can be sent to an external speaker or 
to a TV speaker) . 

The machine includes a single 
serial port and interfaces for a joystick 
and a cassette recorder, along with 
dedicated expansion slots for an in
ternal 300-bps (bits per second) 
modern and the disk controller. An 
optional parallel printer attachment 
connects to the right side of the sys
tem unit with four screws. 

The only innovative technology 
employed in the PCjr is an infrared 
(IR) optical transmission link be
tween the machine's keyboard and 
the system. unit. (For additional infor
mation on IR technology, see "Use 
Infrared Communication for Remote 
Control," by Steve Ciarcia, April 1982 
BYTE, page 40.) The IR link lets the 
keyboard be moved up to 20 feet from 
the system unit, as long as the key
board remains in front of it. This 
optical-link technology is new to 

microcomputers but has been used 
for years in remote controllers for 
television sets. 

IBM adopted this technology be
cause it perceives that a home com
puter, used primarily in settings that 
do not include a desk, needs a key
board unencumbered by an umbilical 
link to the rest of the machine. The 
company apparently feels that a 
home environment demands a more 
mobile keyboard and that the trade
off of an occasional lost character 
won't matter much in this applica
tion. A keyboard cord is available for 
people who don't feel comfortable 
with the infrared link and for applica
tions, such as a classroom, where 
multiple PCjrs are in use. Connection 
of this cord disables the IR link. 

The keyboard contains a CMOS 
(complementary metal-oxide semi
conductor) version of the Intel 8048 
microprocessor to handle the inter
pretation of keystrokes and serial en
coding of keystroke data for transmis
sion by two infrared-emitting diodes. 
The system unit contains an infrared 
receiver and circuitry to demodulate 
the 40-kHz carrier signal from the 
keyboard and send it on to the cen
tral processing unit. 

The keyboard, when used without 
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Requires 
Operates on Requires BASIC 

Program NameNersion IBM PCj r Comments DOS 2.10 Cartridge 

Adventure/1 .00 yes cannot set foreground and background colors no no 
Adventure in  Serenia/1 .00 yes colors may vary from IBM PC no no 
Adventures in Math/1 .00 yes no yes 
Animation Creation/1 .00 yes will run on an IBM PCjr with 64K memory no no 
APL (A Programming no n.a. n.a. 

Language)/1 .00 
Arithmetic Games (Set 1)/1.00 yes no color on composite monitor yes yes 
Arithmetic Games (Set 2)/1 .00 yes no color on composite monitor yes yes 
Asynchronous Communications no n .a. n.a. 

Support/2.00 
BASIC Compiler/1.00 yes must have sufficient storage for Compile and Link yes no 
BASIC Primer/1 .00 no n.a. n.a. 
BASIC Programming Development yes not recommended for IBM PCjr; use same procedure 

System/1.05 to load DOS 2.10 as for DOS 2.00 yes no 

Binary Synchronous 3270 no n.a. n.a. 
Emulation/1.00 

BPI Accounting Software (all) no n.a. n .a.  
Bumble Games/1 .00 yes no yes 
Bumble Plot/1 .00 yes no yes 
Casino Games/1 .05 yes no yes 
COBOL Compiler/1.00 no compiler output will run on IBM PCjr if there is ·sufficient n.a. n.a. 

storage 
Decathlon/1 .00 no n.a. n.a. 
Diskette Librarian/1.00 yes yes yes 
Dow Jones Reporter/1 .00 yes yes yes 
Easywriter/1 . 15 yes yes no 
Fact Track/1 .00 no n.a. n.a. 
Filecommand/1.00 yes use same procedure to load DOS 2.10 as for DOS 2.00 yes no 
Fixed Disk Organizer/1 .00 no n .a. n.a. 
FORTRAN Compi ler/1 .00 no compiler output will run on IBM PCjr if there is sufficient n.a.  n.a. 

Home Budg
.
et, jr/1 .00 

storage 
yes yes yes 

Homeword/1 .00 yes no no 
Juggles' Butterfly/1 .00 yes no yes 
Learning DOS 2.00/1 .00 no n.a. n.a. 
Learning To Program in BASIC/1 .00 no n.a. n.a. 
Logo/1.00 yes yes no 
Macro Assembler/1 .00 yes yes n9 
Mail ing List Manager/1 .00 no n.a. n.a. 
Monster Math/1.00 yes no yes 
Multiplan/1 . 10 yes yes no 
M ultiplication Tables/1 .00 no n.a. n.a. 
One-Hundred-and-One no n.a. n.a. 

Monochrome Mazes/1 .00 
Pascal Compiler/1 .00 no compiler output will run on IBM PCjr if there is sufficient n.a. n.a. 

storage 
Peachtext/1.00 yes not recommended for IBM PCjr yes no 
Peachtree Accounting Software (all) no n.a. n.a. 
Personal Communications yes no no 

Manager/1 .00 
Personal Editor/1 .00 yes yes no 
pfs: F ILE/1.05 yes yes no 
pfs :REPORT/1 .05 yes yes no 
Private Tutor/1.00 no n.a. n.a. 
Professional Editor/1 .00 yes yes no 
SNA 3270 Emu.lation/RJE no n .a. n.a. 

Support/1 .00 
Strategy Games/1 .05 yes no yes 
3101 Emulation/1 .00 no n.a. n.a. 
Time Manager/1 .05 yes yes no 
Turtle Power/1 .00 yes no no 
Typing Tutor/1 .00 no n.a. n.a. 
UCSD p-System (all products) no n.a. n.a. 
Visicalc/1 .20 yes yes no 
Word Proof/1 .00 yes yes no 

Table 2: IBM PCjr software compatibility chart. 
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More micro software is 1111$) written for Hayes than for any other modems! 
Because Hayes, the telecomput- a hundred software programs written in the field. Doing your gift shopping 

ing leader, continues to lead the for Hayes modems by independent via computer: Or collecting and analyz-
way! With popular-selling modems programmers. For diverse communi- ing commodity or stock information. 
that make telecomputing a breeze cation functions. from the practical Let Hayes provide the superior com-
for beginners or professionals. And to the fun. But all maximizing the munications link! 
with sophisticated engineering that advanced telecomputing capabilities Mail the coupon today for your 
appeals to software developers. of Hayes modems. free copy of the Hayes Communica-

Send for our free Communications Whether you're collaborating on tions Directory. (Or pick one up at 
Software Directory. It lists more than competitive strategies with offices your local computer store.) 

TIIE fi.IGIIT PI.ANNER 
Provides a comprehensive Aviation' software Allows users to play 

--- portfolio management--- simplifies planning--- backgammon with 
system for active trader. and increases safety. players at distant 

o e anager or locations. 

/. TELEGAMMON 

m n Y m 
Automatically logs-on investor. 
to networks. answers 

Protects sensitive phone. saves incoming rM:; ;:, :y: r:::o:p:e;;r:u:. :c:---- information sent over-- data. and allows it to be 
telephone lines so that stored on disk. edited. 
no unauthorized person and printed. 
can decode files. 

Transfers files between -- Permits use of normal- various micros. minis or 
telephone lines for mainframes. 
accessing international 
Telex network. Automatically answers 

phone in your name: --------- receives. delivers 
messages. 

NOTE: More and more 
software is being written 
for Hayes modems every
day. Please let us know if 
you would like to have 
your program included in 
our next software directory. 

Circle 4 1 6  on inquiry card. 

Attention: Marketing Services . 5923 Peachtree 
Industrial Blvd .. Norcross. Georgia 30092. 

Name _____________ __ 
Address -------------
City ____ State ____ Zip __ _ 
Please send additional information on: 
0 Smartmodem 300 * . .  
0 Smartmodem 1200* • •  
0 Smartmodem 1200B* 

(plug-in board for IBM PC) 
0 Micromodem lie* (for Apple computers) 

(DHayes B-3 

• FCC approved in U.S.A. 
· ·ooc approved in Canada. 
\.;; 1983 Hayes Microcomputer Products. Inc. 



the optional cord, is powered by four 
AA batteries. The keyboard is in a 
perpetual standby state until a key is 
pressed. Only then do the 80C48 
processor and the IR transmitter 
draw power. As soon as the character 
data has been transmitted, the key
board reenters the standby, power
down mode. 

The 62 unmarked, carbon-contact/ 
rubber-dome keybuttons return scan 
codes rather than ASCII (American 
National Standard Code for Informa
tion Interchange) codes. (See "Com
patibility" on page 328.) These keys 
will stymie the efforts of a touch
typist but will feel comfortable to 
children and novice computerists. We 
discovered a key-rollover problem 
when typing BASIC programs in. 
When three keys were pressed simul
taneously, as is common with fast 
touch-typists, releasing the first two 
keys caused the machine to display 
the first and third characters; the sec
ond letter was lost. 

The IR transmission link is suscep
tible to interference from very bright 
light, including sunlight, and high
voltage sources, including some tele
vision sets. The system unit issues 
loud beeps when there is high
energy interference affecting the unit; 
during our tests of the PCjr in IBM's 
office building in Delray Beach, these 
beeps were frequent enough to be 
annoying. 

The absence of markings on the 
keybuttons requires a keyboard over
lay for key labeling. The standard, at
tached overlay is color-coded and at
tractive but forces you to tilt the key
board slightly forward to see the 
legends. An alternative would be to 
hunch forward to look down on the 
keyboard from a position above and 
perpendicular to it. Virtually every
thing about the keyboard, from the 
square, rubber-topped keybuttons to 
the overlay, and even the IR link, 
guarantees a vigorous after-market in 
keyboard replacements for the PCjr. 

The System Software 
The base model of the PCjr comes 

with cassette BASIC in ROM. An en
hanced version of BASIC, called Car
tridge BASIC, is available for $75. This 
version of BASIC is comparable to the 
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Benchmarking the PCjr 

To evaluate the PCjr's performance, we 
ran a set of standard BYTE benchmark pro
grams. These benchmarks were developed 
over the past two years and were used to 
evaluate the IBM PC (see '� Closer Look 
at the IBM PC," bt; Gregg Williams, 
Januan; 1982 BYTE, page 36), the Victor 
9000 (see "Victor Victorious: The Victor 
9000 Computer," by Phil Lemmons, 
November 1982 BYTE, page 216) and 
numerous other popular microcomputers. 

The PCjr we bench marked contained the 
fu11 128K bytes of RAM and the color dis
play adapter. The monitor used was the 
IBM Color Monitor. The test machine was 
"fully loaded" with optional peripherals. 

Listing 1 shows BASIC benchmark pro
grams developed by Richard Willis; the 
results are summarized in table c on the 
next page. The listings for the benchmarks 
summarized in table a can be found in the 
articles cited above. The Visicalc and Word
star benchmarks consisted of: (1) a recal
culation of a small spreadsheet containing 
two columns of numbers, six digits in one, 
seven in the other; (2) reading a large text 
file into memon;, moving a page forward 
and back, and rewriting the file after mak
ing an editing change. 

The three tables (a, b, and c) on the next 
page summarize the results of these bench
marks. 

The Results 
The PCjr executes BASIC programs from 

24 percent to 32 percent slower than the 
PC. Because the BASIC interpreter in the 
two machines is fundamentally the same, 
this speed degradation is due to the screen 
ttpdate lag created by the PCjr's use of 
RAM for video buffering. Using main 
memory rather than a separate 16K bytes 
of RAM on the monochrome or color 
adapter display boards, as is the case with 
the PC, places the microprocessor in a wait 
state as often as two out of every three clock 
cycles while the screen updates. (See the 
section on graphics and display in the main 
text, page 326.) 

The disk read/write operations in 
BASIC, not involving any significant 

familiar IBM Advanced BASIC 
(BASICA), with some additional en
hancements for graphics and sound 
and support for light pens and joy
sticks. The Cartridge BASIC is re
quired to obtain disk BASIC file 

Listing 1: A benchmark program by Richard 
Willis. Results for these benchmarks are sum
marized in table c. 
1 0  
2 0  ' WR ITE-TO-SCREEN 
30 ' ( F IXED � OF D I G ITS ) 
4 0  ° 
50 W I DT H  8 0  
6 0  SCREEN 0 
7 0  DEF I NT I , J  
8 0  J ; 1 2 3 4 5  
9 0  TQ;TIMER 
1 0 0  FOR I;1 TO 1 0 0 0  
1 1 0  P R I NT J 
1 2 0 NEXT I 
1 3 0  T 1 ; T I MER 
1 4 0  T D I F ; T 1 -TO 
1 5 0  LPRI NT U S ING " � # � . � � �  SECONDS " ; TDIF 
1 6 0  RETURN 
1 7 0  ' BENCHMARK ROUT I NE 
1 8 0  ° 
1 9 0 ' \'/R ITE-TO-SCREEN 
200 ' ( VARIABLE # OF D I G ITS )  
2 1 0  
2 2 0  W I DT H  8 0  
2 3 0  SCREEN 0 
2 4 0  DEF I NT I , J 
2 5 0  J ; 1 2 3 4 5  
2 6 0  T O ;TIMER 
2 7 0  FOR I;1 TO 1 0 0 0  
2 8 0  P R I NT I 
2 9 0  NEXT I 
3 0 0  T 1 ; T I MER 
3 1 0  T D I F ;T 1 -TO 
320 L P R I NT US ING " # # # . # # #  SECONDS " ; TD I F  
3 3 0  RETURN 
3 4 0  . BENCHMARK ROUT I NE 
3 5 0  ° 
3 6 0  ' SCREEN I GRAP H I C S  
3 7 0  
3 8 0  CLS 
3 9 0  SCREEN 1 
4 0 0  DEF I NT I 
4 1 0  T O ; T I MER 
4 2 0 FOR I;O TO 3 1 9  
4 3 0 L I NE ( I , 0 ) - ( 3 1 9 - I , 1 9 9 ) , I  MOD 2 
4 4 0  NEXT I 
4 5 0  FOR I ; O  TO 1 9 9  
4 6 0 L I NE ( O , I ) - ( 3 1 9 , 1 9 9 - I ) , I  MOD 2 
4 7 0  NEXT I 
4 8 0  T 1 ;TIMER 
4 9 0  T D I F ;T l -TO 
500 L P R I NT U S ING " # I I . � # #  SECONDS " ; TD I F  
5 1 0  RETURN 
5 2 0  . BENCH�\ARK ROUT I N E  
5 3 0  
5 4 0  ' SCREEN 2 GRAPH ICS 
5 5 0 
5 6 0  CLS 
5 7 0  SCREEN 2 
5 8 0  D E F I NT I 
5 9 0  T O ;TIMER 
6 0 0  FOR J ;O TO 6 3 9  
6 1 0  L I NE ( I , 0 ) - ( 6 3 9 - 1 , 1 9 9 ) ; 1  MOD 2 
6 2 0  NEXT I 
6 3 0  FOR I ; O  TO 1 9 9 
6 4 0  L I N E  ( O , I ) - ( 6 3 9 , 1 9 9 - I ) , I  MOD 2 
6 5 0  NEXT I 
6 6 0  T 1 ; T I MER 
6 7 0  T D I F ; T 1 -TO 
680 L P R I NT U S ING " # # # . # # #  SECONDS " ; TD I F  
6 9 0  RETURN 
7 0 0  ' BENCHMARK ROUT I NE 

screen updates, demonstrate a 15 percent 
to 24 percent slower execution time for disk 
reads and writes. The PCjr does not use 
direct memory access (DMA); the PC does. 
The use of DMA is largely responsible for 
the PC's outstanding performance in disk 

110 functions. 
PCjrs equipped with a disk drive 

use the $65 IBM PC-DOS 2 .1 operat
ing system, an upgrade of the earlier 
PC-DOS series. (BYTE will assess the 
modifications to this operating sys-



7 1 0  
7 2 0  BUBBLE SORT 
7 30 
7 4 0  DEFlNT A , B , F , I 
7 5 0  D I M  A ( S O )  
7 6 0  FOR I = 1  TO 5 0  
7 7 0  A ( I ) =5 1 - I  
7 8 0  NEXT I 
7 9 0  T O = T I MER 
BOO F = O  
8 1 0  F O R  I = 1  TO 4 9  
8 2 0  I F  A ( I ) =A ( I + 1 ) THEN 8 7 0  
8 3 0 B=A ( I )  
8 4 0 A ( I ) =A ( I +  1 ) 
8 5 0 A ( I + 1 ) =B 
8 6 0  F=1 
8 7 0 NEXT I 
8 8 0  I F  F=O THEN 9 0 0  
8 9 0 GOTO 8 0 0  
9 0 0  T 1 =TIMER 
9 1 0  T D I F=T 1 -TO 
920 LPR I NT USING " # # # . # # # SECONDS " ; TD I F  
9 3 0 RETURN 
9 4 0  ' BENCHMARK ROUT I NE 
9 5 0  , * * * * * *  
9 6 0  ' TEXT MANIPULATION 
9 7 0  ' 
9 8 0  DEFI NT I , J , K  
9 9 0  D I M  A$ ( 1 1 2 0 ) 
1 0 0 0  DIM B $ ( 7 )  
1 0 1 0  D IM C $ ( 5 6 0 ) 
1 0 2 0  TO=TIMER 
1 0 3 0  FOR J=O TO 4 
1 0 4 0  FOR I = 1  TO 2 2 4  
1 0 5 0  K= ( 2 5 6 *J + I+ 3 1 ) MOD 2 5 6  
1 0 6 0  A $ ( 2 2 4 *J + I ) =CHR$ ( K )  
1 0 7 0  NEXT I 
1 0 8 0  NEXT J 
1 0 9 0  FOR J=1 TO 7 
1 1 0 0  B$ ( J ) = " "  
1 1 1 0  FOR I = 1  TO 8 0  
1 1 2 0  B $ ( J ) =B$ ( J ) +A$ ( 8 0 * ( J- 1 ) + I )  
1 1 3 0 NEXT I 
1 1 4 0  NEXT J 
1 1 5 0  CLS 
1 1 6 0  FOR J=1 TO 7 
1 1 7 0  P R I NT B $ ( J ) ;  
1 1 8 0  NEXT J 
1 1 9 0 P R I NT 
1 2 0 0  FOR I =1 TO 5 6 0  
1 2 1 0  C $ ( I ) =A$ ( 1 1 2 1 - I ) 
1 2 2 0  I F  ASC ( C $ ( I ) ) 6 5  THEN 1 2 5 0  
1 2 3 0  I F  ASC ( C $ ( I ) ) 9 0 THEN 1 2 5 0  
1 2 4 0  GOTO 1 2 6 0  
1 2 5 0  C $ ( I ) =CHR$ ( 1 7 6 )  
1 2 6 0  NEXT I 
1 2 7 0  FOR J = 1  TO 7 
1 2 8 0  B$ ( J ) = " "  
1 2 9 0  FOR I = 1  TO 8 0  
1 3 0 0  B$ ( J ) =B$ ( J ) +C $ ( 8 0 * ( J - 1 ) + I ) 
1 3 1 0  NEXT I 
1 3 2 0  NEXT J 
1 3 3 0  FOR J=1 TO 7 
1 3 4 0  P R I NT B $ ( J ) ;  
1 3 5 0  NEXT J 
1 3 6 0  T 1 = T I ME R  
1 3 7 0  T D I F = T 1 - T O  
1 3 8 0  LPR I NT US ING " # # # . # # #  SECONDS " ; T D I F  
1 3 9 0  RETURN 

operations. The PCjr's perfonnance in the 
absence of DMA is a testament to the effi
ciency of the disk routines in PC-DOS 2 . 1  
and the hardware design of the slim-line 
drives. 

tern in a future Technical Forum.)  
This operating system is  designed for 
the entire IBM PC family of com
puters (referred to at the fall COM
DEX technical presentations as con
sisting of the PC, PC XT, and PCjr 

(a) 

4-MHz Z80 
M BASIC 

IBM PC PCjr 4.51 
Benchmark Time Time Ratio Time 

empty loop 6.43 8.51 1 .32 5.81 

division 23.8 30.2 1 .27 24.9 

subroutine 12 .4 1 6.0 1 .30 9.4 

MID$ search 23.0 29.6 1 .29 18.6 

sieve 1 90 236 1 .24 151 

disk (read) 31 .9 28.7* 39.5 1 .24 n.a. 

disk (write) 28.5 29.6* 32.6 1 .1 5  n.a. 

* PC-DOS 2.0 

Benchmarks for the PCjr against the PC and an 8-bit microcomputer: a 4-MHz ZBO run
ning MBASIC 4.51. The ratio compares PCjr and PC performance. All times (in seconds) 
and ratios are valid to three significant digits. 

(b) 

IBM PC PCjr 
Benchmark Time Time Ratio 

Visicalc 1 .59 3.68 2.31 

Wordstar 3.24 
(read) 1 1 .9 8.12 0.68 
(write) 30.2 35.0 1 .1 6  

page forward 2.18 4.42 2.02 

page back 2.24 4.46 2.04 

Benchmarks comparing execution times for a Visicalc spreadsheet recalculation, Word-
star read/write operations, and page forward/back maneuvers in Wordstar using double-
spaced text. 

(c) 

Benchmark 

write screen (fixed) 

write screen (variable) 

medium-resolution graphics 

high-resolution graphics 

bubble sort 

text manipulation 

IBM PC 
Time 

50.2 

48.9 

23.7 

54.5 

25.9 

32.7 

PCjr 
Time 

41 .8 

37.8 

31 .8 

73.7 

32.4 

40.3 

Ratio 

0.83 

077 

1 .34 

1 .35 

1 .25 

1 .23 

Benchmarks of a variety of tasks, as shown in listing 1. 

only) . PC-DOS 2.1 consumes 24,688 
bytes of memory, compared to 24,576 
for version 2.0. 

Although the PC and the PC XT 
will run PC-DOS version 2.1 as well 
as versions 1.0, 1.1, and 2.0, the PCjr 

requires version 2.1. This require
ment derives from new disk-interface 
routines dictated by the disk-drive 
hardware used in the PCjr. PC-DOS 
versions other than 2.1 may boot and 
run in the PCjr, according to IBM 
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dealer literature, but the company 
will guarantee data integrity with ver
sion 2.1 only. Our attempts to boot 
version 2.0 were unsuccessful. 

The MODE command in PC-DOS 
2.1 enables the alteration of the moni
tor's screen display in machines 
equipped with the 64K-byte Memory 
and Display Expansion board. The 
PCjr uses a 40-column display as a 
default because it is designed to be 
used with television sets, but the dis
play format can be altered to display 
80 columns with the DOS (disk oper
ating system) command MODE 80. 

The PC-DOS 2.1 system disk con
tains the files BASIC.COM and 
BASICA.COM. These files are the 
standard IBM PC disk and Advanced 
BASICs, respectively. They are for 
use only by the PC and the PC XT, 
however. The PCjr, whether using 
ROM or Cartridge BASIC, does not 
load or access these files. Commands 
to invoke BASIC are trapped and vec
tored directly to motherboard ROM 
or the cartridge vector address, as ap
propriate. For disk BASIC program
ming, 59,604 bytes of RAM (in a 128K
byte PCjr) are therefore available to 
the user. 

Graphics and Display 
There is no expansion slot in the 

PCjr dedicated to a video-display 
adapter card, and with good reason: 
the video circuitry is built into the 
motherboard circuitry. Using the 
Motorola MC6845 for most of its 
functions, the video-graphics subsys
tem makes available several modes of 
operation that will be familiar to 
users of the PC's color/graphics 
adapter. But a new wrinkle has been 
added-a video gate array (VGA), the 
proprietary LSI5220 chip. The gate ar
ray makes possible two new high
bandwidth video-graphics modes 
that provide more colors at higher 
resolutions than were possible on the 
standard PC. There is also a new low
bandwidth graphics mode (see table 
3) . The PCjr can switch display 
modes without clearing the video 
buffer, enabling some new kinds of 
display manipulation. 

The VGA provides a color-selection 
palette and separate selection of 
background (frame) color. A program 
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Compatible Requires 64K-byte 
with Memory and Buffer 

N umber Color/Graphics Display Expansion Size 
Mode of Colors 

40-column alphanumeric 1 6  
1 60 by 200 1 6  
320 by 200 4 
640 by 200 2 
SO-column alphanumeric 1 6  
320 by 200 1 6  
640 by 200 4 

Table 3: PCjr video modes. 

can change the screen-display colors 
caused by a given set of display data 
merely by changing the values in the 
palette registers. Sixteen colors are 
available in the palette; in modes that 
use fewer colors, any combination 
can be chosen for display. Black-and
white display modes use a full gray 
scale. 

The big difference from the PC's 
video architecture is that part of the 
main system memory must be used 
to contain the video-display data, 
thus the 8088 processor must share 
memory space and memory-access 
time. At least 16K bytes of memory 
must always be reserved for the dis
play buffer, though only 2K bytes are 
used for a 40-column alphanumeric 
display, and the two high-bandwidth 
graphics modes require a 32K-byte 
buffer. 

The designers of the PCjr did pro
vide a measure of compatibility in 
display addressing; in early reports 
on the PCjr, this point was some
times lost. In the big PC, the color/ 
graphics display buffer, although 
separate from the main memory, is 
mapped into the 8088 processor's ad
dress space beginning at location 
hexadecimal B8000. The PCjr con
tains special address-mapping cir
cuitry that traps memory references 
made by the 8088 to addresses in that 
region and redirects them into the 
low-range addresses of main memory 
where the PCjr's display data is kept, 
using a processor page register as an 
index. Consequently, some programs 
that bypass the operating-system dis
play routines will run unmodified on 
the PCjr. 

Because the main memory is 
shared, the processor and video-dis-

Adapter Board (Bytes) 

yes no 2K 
no no 1 6K 
yes no 1 6K 
yes no 1 6K 
yes yes 4K 
no yes 32K 
no yes 32K 

play circuitry must access it at dif
ferent times. The 8088 can read or 
write memory during only one of 
every three memory clock cycles. Dis
play refreshing takes place during the 
other two cycles. In the unexpanded 
PCjr, the first refresh memory cycle 
fetches a byte that contains the ASCII 
value of the character to be displayed 
via an 8-bit data path; the second re
fresh cycle fetches the display at
tribute of the character. But when the 
64K-byte Memory and Display Ex
pansion board is plugged into the 
PCjr, the memory addressing is re
configured so that even-addressed 
bytes reside on the motherboard and 
odd bytes on the expansion card. 
During both refresh cycles, 16 bits of 
character and attribute data are 
fetched via a 16-bit data path, dou
bling the bandwidth of the display. 
The denser graphics modes and the 
80-column alphanumeric mode re
quire the greater bandwidth. In 
either case, the 8088 can get to mem
ory every third memory cycle, or ap
proximately every 1.1 microseconds. 

All of this gives rise to a limitation 
of the PCjr: the unexpanded 64K-byte 
system cannot use several of the 
video modes; in fact, text display is 
restricted to 40 columns in the 
minimal unit. 

The PCjr does not contain any cir
cuitry to emulate the functions of the 
PC's monochrome display adapter, so 
the IBM Monochrome Display can
not be used with the PCjr. The IBM 
Color Display with its RGBI (separate 
red, green, blue, intensity) inputs 
works fine, but at $680 it's rather ex
pensive for use with a computer that 
has a base price of $669. A radio
frequency modulator for using the 



Lotus 1 2 3 TM and Data products P Series 
color printer are the best combination for any business assignment. 
Ev�ryone's talking about the best software package onr----. appropriate l ine with crisp, 

sharp copy, even if it has the market, the Lotus 1 2 3. Dataproducts wants 
you to go one step further with their P Series 
color printer. 

The versatile P Series translates the 
wealth of information generated by � the Lotus 1 2 3 into bri l l iant ful l  
color charts, graphs and text. 

It del ivers a full page of 
text quality print in nothing 
flat while its sheet feeder auto
matically prevents loading hassles. 
And the P Series uses pin feed or plain 
paper and has the bra1ns to fil l every 

to ju stify to do it And the P Series 
color printer has dual speed capabil ity 
for correspondence quality output for 
word processing applications, and high 
speed output for draft or spreadsheets. 

The Dataproducts P Series color 
printer. And the Lotus 1 2 3 .  There's 
no better combination on the market 
For more information go 1 2 34 to your 
nearest computer store and ask about 
our P Series color printer. or cal l  I J' I Dataproducts, 1 -800-2 58-1 386. 

Dataproducts computer printers 
Circle 118 on inquiry card. 

Nobody puts ideas on paper so many ways. 
1 ·2·3 and Lows are trademarks of Lows Developmenc Corpora Cion 
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computer with a TV is built in, but 
the cable to connect it costs $30. (And 
you wouldn't want to try viewing 
80-column text on a TV.) You can also 
use a composite-video monitor. Like 
most of the PCjr's connections to ex
ternal equipment, the cables plug in
to Berg-type pin connectors. 

Compatibility 
One of IBM's design goals for the 

PCjr was a certain amount of compat
ibility with its bigger siblings, the PC 
and the PC XT. As we have seen with 
the redirection of video-display ad
dresses, the engineers took some ef-

. fort to achieve this. Yet the PCjr is not 
100-percent compatible with the 
other PCs. The contents of the ROM 
are certainly different, and there are 
certain hardware differences. 

The incompatibilities between the 
members of the IBM PC family can 
be isolated into three categories: tim
ing dependencies, unequal configu
rations, and actual hardware dif
ferences. Sources of incompatibility 
include the PCjr's smaller amount of 
memory, the lack of DMA (direct 

Diskette 
Users • • •  
When you've 
heard from 
al l  the 
animals in 
the diskette 
zoo, but you 
need fast 
delivery and 
high qual ity 
diskettes . . .  

memory access) data transfers in  the 
PCjr, different hardware addresses 
for the disk controller, and out-of
sync timing from the slower execu
tion speed. 

Even if there are no known sources 
of incompatibility, you can't be sure 
that a given program will run unless 
you try it. While visiting in Delray 
Beach, we tried to run a few pieces 
of IBM PC software we happened to 
have on hand. 

Word processing proved to be a 
trove of success. Three popular pro
grams-Sorcim's Superwriter (ver
sion 1.01), Mark of the Unicorn's 
Finalword (version 1.1), and Micro
pro's Wordstar (version 3. 24)
seemed to run fine, although we 
didn't have time to exhaustively test 
every function. (We didn't have a 
copy of version 3.3 of Wordstar with 
us, so we don't know if the new pro
gram's direct screen accesses are com
patible or not.) Jim Button's popular 
Freeware data-storage program, PC
File (version 8.6), also ran just fine, 
even though it had been compiled 
from BASIC under PC-DOS 1.1.  But 

CE .•. your batt tource tor dlakettea 

our string of successes ended when 
we tried Orion Software's J-Bird ar
cade game. Somehow the graphics 
display was hopelessly scrambled. 

As IBM's technical staff empha
sized during a seminar at COMDEX, 
the safest route for software com
patibility is through use of the disk 
operating system.  If relied upon for 
all services, the latest version of PC
DOS, 2.1, can shield application pro
grams from the hardware differences. 
It remains to be seen if IBM's DOS 
software will provide support for all 
the functions that programmers need 
to write state-of-the-art code-sup
port like that provided by Microsoft's 
Windows environment. 

The PCjr keyboard is a good ex
ample of how the DOS shields pro
grams from hardware differences. 
The keyboard has only 62 keys, as op
posed to the 83 keys on the key
boards of the bigger machines, and 
the 62-key unit sends a different set 
of scan codes to the computer. But 
the DOS BIOS (basic input/output 
system) contains a routine to trans
late the scan codes to the same ones 

Buy your diskette• from CE with confidence 
For you the diskette buyer, it'a a lungle out there. There are so 
many different brands to choose from, you need to go on aaalarl to 
lind a good brand at a reasonable cost. Fortunately, CE has already 
hunted lor the best diskettes and oHers you an e�cellent choice at a CE price. To save you even more, CE also aHara bulk product 
where 100 diskeltes are packed In the same box without envelopea 
or labela. Since we save packaging coats, these savings are 
pasaed on to you. Diskette envelopes are a lao available from CE. 

To oet the lute II delivery I rom CE ol rou• eompute< product a. we reeommend 
vou phone yourorderdlrectly toourCompulerPrOductsOtvislon lndchi"'OIII 
lttoyourcredlrcord. B<:rsuretoca'CulltevourPflceuslngtheCEI)rlcnlntnlo 
ad.Writtenpurchueorde!11 trelcceptedhomopprowedgovernmentlgert" 
ciel and moll well rated llrmt 11 1 30% 1urcht10e lot net 30 llll hng. For 
mulmum t&Ylnos. your order should be prel)llld. .tJlaales ere t'-'bieet to 
llflllobllity, ae<:epllnCIII tnd ver�iclltion . .tJl aate1 11e linet Art prk:ea lfe In 
U.S. doll.,t. Prices, termtlnd t.OeCIIiclliona ltetubjectto chlnge .,..;t"out 
nork:e. Out ol llock items wi!l be be placed on blcko•de• automtt\C.Itty 
un!eu CE Ia inarructed ditlerentt�. Minimum prepard order is $50.00. Mini
mum pur�n1n Order $2'00.00. All shipments art F.O.a CE warenouse. No 
COD't. Non-cenilied and loreign cnad<a requlre bonkclelll'nte. 

Other Ueetul Computer Acceaaorlea 
_,,. ,.a4/Wftleh•CII """'"''�'•' •r• GPty. rhoteanuuo• rou•IOtol� __ _.hCE H- CIMnlnt DIP.e- )'Oo.l cen �lun lllir r•o41•no• IIMCII on l,. 
... -.n•-•YOo.l-�ltlj.rt30-o. Eed'IIUicontolno toroh .. d�INnonv<llolo.et!M. 
-O<'IO<>Qhtolu!IOntor30ct.�• Order o 5-Clllot5\lo-<lr,..o ar>doteii< I II.CLEio ,., e- &r.•o. Ontw t25.00 Mdi. AJeoo•r!lalole lr""' CE aro llil ctoow Cinfldg.._ Tho 
OCtOOA lle1o Cln� le 1 ....... "'"""' ol lhlo DC:IOOA !�ell �anr�. Tho OC100A 
c:ontelno 1411 1HI ol 11.15-0" tope In • 1>1<�111• "'"'""''���'10 2.4 • 3.2 • 11.51nchoo. Coat to 
l11.00 eo<:h, TIIir0C300A IIej)I .. IOIIded tltN Cortr1<J9eCon1•1nl"'j300 lNt <llono mll II'IICO by \lo" compute< tape. Tht OC300Aco•l• IUI.OO .. �1\. The DCJOOR \oo .,. e>tro 
longrhdeloCinr\llge.,lth4Mlrutol1ape. ltlll,...oomoal!aaMinte<clw!Qulolo,.;thlh• 
OC300A.The0C300•Lprovldeoa totot rtoregocapec;tr,. oll45 m11Won1>11o o t lri00 9P! 
Thocoo! oii,... DC:JOO•llol22.00NCI\.Hyounol<l..t,.ontn�diP.otte en.,..loPM. CE 
oollll o.-r tii""'' •O'IOII•rreoro!oniTI"''Ir"•n.,..topool..-112.00per100pec>.. Uooor<lor 1 TE•5 Ia< e 1110 pee� o1 &\10' <IIIOet!t -. .... �gpee . .... rrr..Con>ru 1,._1 ,... .. qw.tttr 
pr1-•••• •••U•ble lnoerlolotporerlel•e<.._loroNrU2'1.00tecll. 

For•"lpplngchlf'lllllck! S8.00 per100 diskettes lnd.lorlnyhlcllonol 
tOO 6·1nc" dlakalles. or $6.00 per 100 dilkertea 1nd.lor any lroction o\ 100 
5V.·ln-ch mini-diskettes. for cleaning klll, lddS3.00 perklt. fottapedtta 
canrldges. add $1.00 percanrldge. for onvolopea. tdd S3.00 per pack ol 
100 enve\opea. For prlntera add$20 00 uch lor U.P.S. ground s"ippln9 and 
hlndllno In \hi continental U.S. For caned&, Puerto Rico. H1w1l� Alaska. or 
A.PO/FPO delivery, ahtpplng chargeaare rllrll timea contlnantal U.S. r11ea. 

M811 ord•,.. to: Communications Electronics. Box 1002, 
Ann Arbor, Michigan 48106 U.S.A. II you have a Visa or Master 
Card, you may call and place a credit card order. Order IOII·Iree 
In the U.S. Diai B()()-521·4414. In Canada, order to\Hre e  by 
calling 800.265-4828. II you are ouhide thfi U.S. or In Michigan 
dla131 3-973-8888. Telex anytime 81 0.223·2422. Order today. 
Co9yr'dN ' I II83 Cotnonunk:llroru Eitoeironoc.." Ad t t027&3 

Call Communications Electronics 

Quantity Discounts Available 
Our diP.tltii UipeckiCI IO cltWto t certonand 5 ot !O eanoru toeeau.Tt>e 
ICOIIOII01 bulk pecklt peckiiQ ICI 1 00 1$1aklrloor;AMwllho<Jt..,•lloptlor a.blte. PIMM order only In lncr•menlt o1 I 00 untu lor Q'-'tnllt)' I 00 Of\Clllg. Wllh '""' 
ucooptklnolbulkpeck.- lfl tleo wttlnv roaccomrnodltlyourtrno.lloorordoue. 
Ou.onlll .. •ltu lhe.niOO unlttlfl lvti .. DI<IInli'ICflmtnt•oiiOunh•t•20'lro tur
r;f\lrv-�our iOOunltorice. DIItlllttrdllcorutllereoleao•allatii•. O.MrlOO 
ormorodr.Qa ltllt...,... tlonttnddlduct t' �ot more .. .,.•)'OU �; t ,OOO ot 
rnortu.,..a:r..:2,000 ormorttl•n4, 5,000otmor• �o�v•5"":10,000 otmore 
MYII8,e.o.ooo ormort ll.,..•7 ... 100,000 ormore wvu8"".500.000 otmor• 
.. .,.•hondl.OOO,OOO ormort d!eka •rno )'OU I IO... dlecounr ollourouperlow 
quanltty l00prk:•. AI,_1tUourdlthtllltrt ll!llniCIII!IIyavoltabttlt01'<1CE.Our 
llflk: .. ntwortl>ouwltcMll .. lllltoQuii)CIIIdto"•lpuooet )'CIUt,..qUiliT:tproductyou 
no.td, wlltnyou n...:l t� It you n...:l !urtl>lre�o�tetonco lo!lndlne !t.,.Jbledlallotro 
lftal'o riOhl lor )'OU. coH t,_. aCJproprlal• menuleclure" compatlbtllr,. h<>tll111 
ll .. pi\CII>e numblr lletld 11 ,,_. bottom ol thlo ld OM!., tnqutM• In"""-

��OMMUNICATIONS 
..ELECTRONICS
Compuler Producla Dlvlalon 

Diskette orde
. 
r desk ��,,;,: . .  _, 

800•521 •4414 �I 

In Canada 800-265-4828 

Choose your brand 
Wabash Ultra 

diskettes ::::. diskettes :::::. 
Choose your price $1 . 29 each $1 .39 each 

W1b111h 
Cl! quenl. 

uu .. 
Cl! quant. 

Product Description Pono ��r.�t:l Pa11 • ��dr.��:, 

8" SSSO 181.1 Compatible 1289,/S, 28 Sec!Of 1'"1 1 1  1.89 
8"SSSO Shugart Compallble, 32 HardSec1or .... 1.89 
8" SSOO IBMCOmpa!ible(t 28 SJS, 26 Soctor1) 1'"131 2.39 81701 2.C9 
8"0SDD SOI! Sector(Unlormated) ,, ..... 2.99 82701 3.19 
a· osoo Soli Sector (258 BIS. 28 Sector�) .... 2.99 
8" DSDO Sott Sector (51 2 SIS, 15 Sector�) 1'"148 2.99 
8" DSDO Soll Sector(T02 .. BfS, 8 S.Ctora) 11'147 2.99 3.\9 
5%" SSSO Soli So<:tor w/Hub Ring MilA 1.<19 .,.,., 1.79 
5'M" SSSD Stme 11 tbovl but bulk product M11AB 1.29 00153 1.39 
5%" SSSD 10 Htrd So<:tor w/Hub Ring .... 1.<19 .,.,. 1.79 5\�" SSSO 1 6 Hard Sector w/Hub Ring .... 1.<19 ""'" 1.79 
5Vo" SSOO SO!t Sector w/Hub Ring M13A 1.79 51401 1.69 51�' SSOO S.me 11 abovt, but bulk product M13AB 1.59 ..... 1.59 
5\lo"SSOD Solt Seetot FIIppy{uatbotn aldu) MiliA 2.69 
5%" S$00 10 Hard Sector w/Hub Ring .. ,. 1.79 51<110 1.69 
5V." S$00 16 Hard Sector w/Hub Ring . .,. 1.79 61<1111 1.69 
5Yo' DSOO Soli Sectot w/Hub Ring M1<1A 2.69 62401 2.79 
5Yo' OSD0Same u above, but bulk product MI4AB 2.<19 ..... 2.<19 
5Yo' DSD O I O HardSeetorw/HubRing .... 2.69 52410 2.79 
6Yo" DSDO 16 HardSeetorw/HubRino .... 2.69 62<116 2.79 
5V.' SSDD SO!t 5e(.tor w/Hutl Rlng{lil!l TPI) MI!SA 2.59 61801 2.59 
5V.' DSDO SOI\ Sector w/HubRinfii {IHITPO M16A 3.69 62801 3.69 
5'N'FIIotware0ltkenalotAop!e"lluComputer 

For more Information · - - U,.lhrtt ••rr•trtr u�-
,oton...., lootOOftW•I>aohc.ll 'ot'"...., ..,,o ..., utt,..,.tt 

about this brand call: 800·323·9868 408·728-7777 
In ltllnolt31 2·69S-83eS Monder-Frldty9 tm-4 pmPT 
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3M Memo rex 
diskettes :::::. diskettes :::::. 
$1 .94 each $1 .94 each 

,. 
C£quanL Cl! qulnl. Pon• ��r.':i:l ":am

,
o
�

• 
��dr.�(:, 

1118UO .... . ... 
IIIUD-32 1.94 .... .... 

81100 2.49 .... 2.49 
80100 3102 3.14 

110100·1024 

&8800·RH 

8110D·10AH 1.94 
&8100.\llfiH . ... 

508DD-fiH 2.69 

111080D-10RH 
III080D-111RH 2.69 
IIIUOD-MRH 2.79 
8080D-OIIflt: 

8APPU:-FW u,.,... . ... ,.."" , ,.., .........m, 
,ot ......., lnfo ..., llil ce• ,ot ........ looiOOfl lil.onONX CI" 

800·328·9438 800-538·8080 
ln lllllnn .. otll l\2·73&-11524 ln Ctlllomii i00-872·3828 

Burroughs 
diskettes :::::. 
$2.09 each 

CEq'-'tnL 
8'-'

�
"J"• ��r.�(;, 

FD-105 
FD-108 2.64 
FD-1 0fl 3.29 
FD-1 10 3.29 
FD-1 1 1  3.29 
FD-1 12 3.29 

MFD-12 .... 
MFD-13 .... 
Mf'D-1. 2.84 

MFD-15 
Mf'D·111 .... 
Mf'D·20 2.04 
MFD-23 3.89 

· - -
f'ot- lootoonlw_....,.ult 

800·448-1 422 
MondqFiidtyO•m-<lpm i!T 

Dysan 
diskettes :::::. 
$2.99 each 

...... """'" 
...... 

C£ qu•nt. ��r.�itl 
2.99 
2.90 
3.89 
4.59 

<1.59 
2.99 

801188 2.09 
801185 2.99 

3.t9 

801014 
1!101188 3.1 9  
.. , ... 3.89 

1!1020112 
1!1020111 3.e9 
... .,. 3.89 

, ,_ .. ,..,.,. f'ot on...., lnlo- DJNn CIII 

800-552·221 1 
In Cllllomlt 408-1170-IIOOtl 

Circle 73 on inquiry card. 



BA S F  Q UAL I M ET R I C™ F L EXYD I S K S® 
B U I LT FOR  ETE R N I TY - WARRA N T E D  F O R  A L I F ET IM E . 
BASF Qualimetric FlexyDisks® offer 
you more . . .  an extra ordin a ry n e w  
lifetime warranty.* The BASF Quali
m etric standard is a dra m a tic n e w  
interna tional standard of quality in 
magnetic m edia . . .  ins ura n ce th a t  
yo ur most vital informa tion will be 
secure for tomorrow when you enter 
it on BASF FlexyDisks today. 

We can offer this warran ty with 
complete con fidence beca use th e 
Qualim etric standard reflects a con
tin uing BASF commitment to perfec
tion . . .  a process which begins with 
ma terials selection and insp ection, 
and contin ues through coating, pol
ish in g, lubrica tin g, testin g, a n d  
100% error-free certifica tion .  Built 
into our FlexyDisk jacket is a unique 
two-piece liner. This BASF fea ture 
traps damaging debris a way fro m  
the media surface, and creates extra 
space in the head access area, insur
ing op tim um m edia-to-h ead align
m e n t. Th e res ult is a life tim e o f  
outstanding performance. 

Wh en yo u r  in fo rm a tion m u s t  
b e  sec(J(e for th e future, look fo r 
the distinctive BASF package with 
the Qualim e tric seal. Call 800-343-
4600 for the name of your n earest 
supplier. 
Circle 39 on inquiry card. 



used by the 83-key setup. In this way, 
you can emulate any keystroke com
bination from the big PC on the 
PCjr's keyboard. (You can even 
emulate the Num Lock key, which 
produces a less-than-useful working 
condition on a keyboard without a 
numeric keypad, as one of us found 
by accident during our examination 
of the PCjr.) 

Expandability 
IBM states publicly that there are 

no architectural limits to memory or 
disk-storage expansion of the PCjr. 
The IBM PCjr Technical Reference Man
ual confirms that a 512K-byte block of 
8088 address space is reserved for 
future user RAM (see figure 1) . 

Additional electrical power will be 
needed, however, for any expansion 
of RAM or disk storage. No room ex
ists within the system-unit chassis for 
memory above 128K bytes, nor for 
another disk drive; therefore, expan
sion requires the lise of the 60-pin I/0 
expansion bus. The power available 
at the connector for the expansion 
bus is limited to 400 rnA of + SV DC. 
Because disk drives require + 12V DC, 
no power is available at the connec
tor for floppy expansion unless an 
additional power supply is provided. 
Similarly, 400 rnA of + SV DC could 
marginally power 64K bytes of addi
tional RAM, but expansion beyond 
this limit also requires additional 
power. 

It seems likely that significant ex
pansion will dictate a separate box 
containing power supply, additional 
RAM up to a maximum of 512K 
bytes, and one or more floppy drives 
and/or a hard disk. Because the elec
tronics and housing for this kind of 
expansion unit could cost from $800 
to $2500, expanding the PCjr is costly. 

Expanding the basic PCjr unit with 
IBM peripherals could drive the cost 
to $2,073 for a system with 128K-byte 
RAM, disk drive, keyboard cord, 
thermal printer, joysticks, and carry
ing case. Other than cassette BASIC, 
there is no software bundled with the 
machine. 

Conclusions 
One surprise beneficiary of limita

tions in the PCjr's design will be the 
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BIOS/Diagnostic/Cassette 

Basic Program Area 

Stan dard Appl ication Cartridge 

Sta ndard Application Cartridge 

R eserved For Futu re Cartridge 

R eserved For Future Cartridge 

R eserved for 

1 / 0  R O M  

Video R AM 

R eserved 

Future 

Video 

R eserved 

Future User 

R A M  

Expansion R AM 

Base R AM 

M emory M a p  

Figure 1 :  The IBM PCjr memory map. 

older generation of microcomputer
software vendors. Their products, 
largely derived from programs writ
ten for 8-bit computers, naturally 
work at their full capabilities in a 
relatively small memory space and 
with few system resources. It's the 
newer software houses-especially 
the ones whose products are "in
tegrated" and therefore memory
hungry-that will gnash their teeth 
trying to figure out how to sell pro
grams to owners of PCjrs. 

Their molars may get relief, how
ever, if the memory cavity enjoyed by 
the ROM cartridges can be filled . As 
much as 192K bytes of ROM could be 
addressed (with some ingenuity), 
enough perhaps to accommodate 
slimmed-down versions of some of 
the larger IBM PC packages. There 
are two other advantages to putting 

F F F F F  

FOOOO 

E8000 

EOOOO 

08000 

00000 

coooo 

B8000 

AOOOO 

20000 

1 0000 

00000 

Ca rtridge 

Chip 

Selects 

application programs in ROM: they 
execute faster (read-only memory 
needs no delays for refreshing), and 
the single floppy-disk drive is freed 
from program-loading duties; it can 
be dedicated to holding the applica
tion's data files. But it will take time 
for ROM-cartridge versions of 
popular programs to be produced.  

The PCjr may turn out to be "the 
hobbyist's IBM:' Unstymied by fea
tures left out of the design and at
tracted by the low (for IBM) cost, 
hobbyists and experimenters could 
soon be happily running a "poor 
man's clone" with wire-wrapped ac
cessories hanging off on every side: 
an interface for a better keyboard, 
outboard memory expansion, and a 
DMA-based controller for a second 
floppy-disk drive connected by clip
leads to a Navy-surplus power sup-



You can count on 3M diskettes. Day after day. 
J ust l i ke the sun, you can rely on 3 M  d iskettes every day. At 3 M ,  
reliabil ity is built i nto every diskette. We've been in the computer 
media business for over 30 years. And we've never settled in .  
We're constantly improving and perfecting our product l ine, from 
computer tape and data cartridges to floppy d isks. 
3M d iskettes are made at 3 M .  That way, we have complete control 
over the entire manufacturing process. And you can have complete 
confidence in the rel iabil ity of every 3 M  diskette you buy. 
Look in the Yel low Pages under Com puter Suppl ies and Parts for 
the 3M distributor nearest you .  I n  Canada, write 3M Canada, I nc. ,  
London, Ontario. If it's worth remembering, it's worth 3M d iskettes. 

Circle 351 on inquiry card. 
3M hears you . . .  
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ply. Stimulus for ingenuity might 
turn out to be the biggest feature 
under the Peanut's shell. 

The computer industry's rumor 
mill is still grinding with speculation 
that IBM will or will not support the 
PCjr, will or will not restrict produc
tion, will or will not produce up
grades for the machine. It's a popular 
pastime to be paranoid about IBM, 
but if the events surrounding the in
troduction of the PCjr are an indica
tion, even the Blue Giant is finding 
it cannot absolutely control the 
volatile small-computer field. 

The PCjr is appropriately designed 
for the home market. It is more af
fordable than the PC, yet it provides 
sufficient compatibility with its big 
brother to enable a worker to use a 
PC at the office and to work at home 
on the PCjr (with some limits) by 
simply transporting disks. In this 
context, the PCjr will seem awkward 
to use-the single floppy-disk drive 
will require much swapping of disks 
for format, copy, and backup opera
tions, for example. 

Although the PCjr is officially a 

Com patible w /a l l  Rs 232 serial interface port • A u to 
select baud rate • W ith or w ithout  h a n d shaking • 
Bidirectional X on/  X off a n d  CTS/DTR supported • 
Read pin compa tible R O M S  • No personality 
r..odules • Intel .  M otorola, M C S86. Hex form ats  0 
Split facility for 1 6  bi t  d a t a  paths • R e a d .  prog ra m .  
form atted l ist  c o m m a n d s  • Interrupt dri v e n .  
program and verify r e a l  t i m e  whi le  
sending data • Prog ram single byte.  
block,  or w h ole EPROM • Intell igent 
dia g nostics discern bad a n d  erasable 
EPROM • Verify erasure and compare 
com m an ds • B u sy l igh t  • Complete 
w/Textool zero insertion force socket 

V�d
C )sJ�:�I

va !l�� lei AC power (240 

�:n 
U t�i

i�), Pagir ai��B� c��d
m u 7�cs6 

program m e rs from the C P / M  com 
m an d l i n e .  Source Code is provided . 
PGX uti lity p ackage J.llows the s a m e  
thin g.  b u t  will also allow you to specify 
a range of addresses to send to the 
progra m m er .  Verify.  set t h e  Eprom 
type. ---------

M O DEL 7 3 1 6  PAL P R O G R A M M E R  
Progra m s  all  series 2 0  P A L S .  Software 
included for compiling PAL source 
cod e s .  

. 1 2 Software Ava �lable for C P M .  I S I S .  

home computer, you can be sure that 
IBM will try to sell it to schools and 
colleges, where students will be more 
tolerant than business users of the 
keyboard and the limited memory 
and storage. IBM is making the Logo 
language available for the PCjr, a 
strong hint of its desire to sell to the 
education market . Furthermore, 
IBM's dialect of BASIC is superior to 
that available on the Apple II and 
Commodore computers used by 
many schools (although the Ex
tended BASIC for the TRS-80 Color 
Computer is almost as good). 

The PCjr will be costly to expand 
for additional memory or disk stor
age. The new, low-cost bubble mem
ory or EEPROM (electrically erasable 
programmable ROM) chips might be 
an alternative to a second disk drive. 

The PCjr performs well compared 
with low-cost machines like the Com
modore VIC-20 and 64, but it is 
slower than the PC. It cannot be com
pared in cost with most of the com
peting home computers. 

The software and hardware after
markets for the PCjr will be vigorous. 

TRSDOS 3 M S DOS 4 Avocet Cross A s s e m b lers are 
available to handle  8748, 8 75 1 ,  $1 195 

M O D E L  
7324 

I .  TM of Digital Research Corp. 
2. TM of Intel Corp. 
3. TM of Tandy Corp. 
4 .  TM of M icrosoft. 

Post Ofnee Box 289 
Waveland, Mlooloolppi 39S76 

160 1 1-467-8048 
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Z8, 650 2 ,  6BOX , etc.  
A v a ilable for C P / M  a n d  
M SD O S  computers.  O r d e r  b y  
p rocessor type and specify 
k ind of com p u t er .  

M o d e l  D E -4 U / V  Products 
hold 8 ,  28 pin parts. High 
quality profes sional construc
tiO n .  

M O D E L  7324 P A L  P R O G R A M M E R  
Programs all  series 20 & 24 P A L S .  
Operates s t a n d  alone or via RS2J2.  

Vendors have already announced 
keyboard replacements, and several 
are planning to make memory-ex
pansion boards to compete with the 
IBM board, which sells for $140. 

There is still some question as to 
the magazine address space of the 
PCjr. Several publications have 
already been announced, and one, 
PCjr, published by Ziff-Davis, will 
have prepared three issues before 
customers begin receiving machines. 
Should the PCjr fail to attract a 
market, a lot of folks will be crushed 
by the resulting fall .•  
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M odel 71 28-L I . L 2 , L2A . $239 .00 
M od e l  7 1 28-24 . . . . . . . .  $329 .00 
D R 8 or D R 5  . . . . . . . . . .  $ 30.00 
D R 8PGX or  DR5PGX . .  S 7S.OO 
Cross A s s e m blers . . . . .  S200.00 
X A S M  (for M S D O S i  . . .  S250.00 
U / V  Eraser DE-4 . . . . . . S 78.00 
RS232 Cables . . . . . . . . .  S 30.00 
8751 ad apter $ 1 74 . 00 
8755 a d apter . . . . . 5 1 35 .00 
48 Fam ily ad apter . '5 98.00 

$549 
M O D E L  

7228 

MODEL 7 1 28 EPROM P R O G R A M M E R  
Programs a n d  Read: 

N M O S  
2508 
25 1 6  
2532 
2564 
68766 b8764 
8755 
5 1 33 

N M O S  
2758 
2 7 1 6  
2732 
2732A 
2764 
2 7 1 28 
27256 

C M O S  
2 7C 1 6  
27C32 
C67 1 6  
27C54 

E E P R O M  
5 2 1 3  
5 2 1 3 H  
X 2 8 1 6  
480 1 6  
1 2 8 1 6A 

M P U ' S  
8748 
8748H 
8749H 
8741 
8742H 
874 I H  
8751 

Circle 170 on inquiry card. 
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o. m 
New Microsoft® Word. It makes your IBM 

Personal Computer think it's better than a $10,000 
word processor 

With Microsoft Word, what you see on the screen is 
what you get on the paper So it's easy to spot mistakes. 
Boldface, underline, and italics look like this, 
not this: A Bboldface A B, A Sunder line A S, A !italics A I. 

And, when you make changes, paragraphs are 
automatically reformatted. Flush right, flush left, 
centered or)ust:ifled. It even gives you several columns 
on a page, like a newspaper 

Word forgives and doesn't forget 
There's an "uh-on' command called Undo. Make 

a mistake? Or just want to experiment? Hit Undo. 

Micrnsnft is a re�-:isrcrcd trademark and 
MS is a nadcmark of Microsoft Corporation. 



ouse. Fitla ¥ 
Word undoes your last change and remembers things 
the way they were. 

Word does windows. Up to eight, to be exact. 
So you can transfer or edit between eight different 
documents. Or between eight different pieces of 
the same document. 

· Word travels fast 
Word has a Mouse, a handy little critter that lets 

you move copy, select commands and edit faster 
· than you can say "C:heese�' . .  

Word also lets you create 
your own style sheets, so 

. you can standardize your documents, 
memos, files and letters. 

It's .not surprising that Microsoft has a way with 
Word. We designed the MS: DOS operating system that 
tells the IBM® PC how to think. And we pioneered 
the first microcomputer BASIC, the language spoken 
by nine out of ten micros worldwide. 

For a few final words, call l-800-4 26-9400 
(in Washington State call 206-828-8088) for a free 
Word brochure ar,td the name MICROSOFT. of your nearest Mlcrosoft dealer The High Performance Software 



The Japan Shows 
An Update on the Japanese Computing 

Scene 
NEC introduces an impressive 16-bit computer, and Canon 

prevzews a remarkable, inexpensive laser printer 
by Richard Willis 

Business applications of microcomputers were the over
riding emphas�s at the 1983 Japan Data Show, held in 
Tokyo October 18-21, 1983. Individual personal com
puters took a back seat as computer makers put forward 
a wide range of networking and office-automation sys- · 

terns promising to transform the Japanese workplace into 
a futuristic information-intensive environment. But the 
home computer was also given its due. After a long, ex
hilarating day interfacing with the office workstation, 
tomorrow's Japanese workers will apparently look for
ward to spending the evening in front of their own ultra
high fidelity, satellite downlink videotex banking and 
home-management terminals and laser-disk-driven ar
cades. At least that's the scene painted by some of the 
same manufacturers at the Japan Electronics Show, held 
the week before in Osaka. You have to wonder whether, 
at some point, people will start to overdose on all this 
technoculture. 

Restraint is clearly not the operative term for describ
ing the Japanese love affair with the latest electronic 
gadgetry-nor for describing the means by which such 
innovations are promoted. The Data Show and Elec
tronics Show are cases in point. Big Japanese trade 
shows like these are an organized assault on all the bodi
ly senses, at least an order of magnitude more intense 
than one experiences at NCC or COMDEX. Multimedia 
theaters at many of the larger firms' booths extol the ex
hibitor's technical wizardry, often with only minimal 
reference to specific products. Legions of young women 
sporting brightly colored blazers and overamplified 
microphones keep the halls brimming with decibels. 
Most of all, there are the crowds, a continuous human 
crush in the aisles and the booths that can only be com
pared to rush hour on the subway (see photo 1) . A week
long NCC or COMDEX show in the U.S. may draw 
100,000 to 150,000 visitors. The Japan Data Show, four 
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days long on about the same amount of real estate, at
tracts close to 400,000. 

Fewer Machines, Better Systems. 
The shows clearly revealed some new and significant 

movements within the Japanese microcomputer in
dustry. Microcomputers are beginning to have a real im
pact on the Japanese workplace. Because even the 
simplest of business applications requires the computer 
to deal with kanji characters, microcomputers did not 
really begin to penetrate the business world until the in
troduction of 16-bit microprocessors. Even when the 
16-bit machines first appeared, they left a lot to be 
desired in terms of software support, for their makers 
lacked the three or four years of hard-won business
market experience that benefited Western systems de
signers. Now, however, at least a few Japanese manufac
turers seem to have realized the necessity of providing 
total systems packages, including a full range of applica
tions software, for each new machine they introduce. 
And all the makers are working hard to improve their 
support of existing models by enhancing both hardware 
and software. 

Almost every major firm at the Data Show was touting 
its new data-networking capabilities. But most of these 
systems were large-scale proprietary networks, specifical
ly tailored to the needs and conditions in the Japanese 
office or factory and in many cases tied to one or more 
of the company's mainframe computers. There did not 
appear to be any standardized, compact network system 
emerging that might eventually have an impact on the 
American office-automation market. -

And while software is receiving tremendous, much
needed emphasis in Japan, there is little or no consen
sus among computer makers as to which operating sys
tem (OS) to adopt. Microsoft got a jump on the market 



Photo 1: The 1983 Japan Data Show was fairly well attended. 

by developing a Japanese-language version of MS-DOS, 
currently the most widely used OS among garden-varie
ty 16-bit machines. But some manufacturers had . 
already started to develop their own proprietary oper
ating systems for their high-end hardware. Others are 
abandoning standard operating systems in favor of 

Photo 2: NEC's new PC-100 8086-based system with a color display. 
A monochrome display is also available. Both CRTs can be tumed 
horizontally. 

building custom OS modules into each individual task
environment program, claiming that this strategy can im
prove performance substantially. Some machines pro
vide a combination of stand-alone program modules 
(usually for word-processing and similar text-intensive 
tasks) and OS-dependent programs. And while some 
manufacturers have stuck with MS-DOS, others are 
moving to CP/M-86. There is considerable behind-the
scenes interest in Unix, but very few of the major manu
facturers have introduced Unix packages for their 
machines, and its acceptance will probably remain in 
doubt until the next generation of processors arrives. 

The effect of this fractious environment is, not surpris
ingly, to discourage independent software development, 
the force that has driven the American microcomputer 
industry ahead so vigorously. Most third-party software 
development is carried out under contract with a single 
large manufacturer for a specific machine. There are very 
few Japanese-written standard software packages (such 
as Visicalc or Wordstar), and it's doubtful that a healthy, 
inventive, independent software industry will emerge in 
Japan any time soon. 

Recent BYTE reports from the Japanese computer 
shows ("New Japanese Microcomputers;' April 1983, 
page 110, and "Update on Personal Computing in Japan;' 
September 1983, page 250) have given fairly detailed 
summaries of the models produced by each of the ma
jor Japanese manufacturers, and most of these product 
lines have undergone incremental upgrading rather than 
total overhaul. Relatively few of the machines exhibited 
this year were new introductions. I will focus on those 
new systems that demonstrate significant technical ad
vances or that typify major trends in the Japanese 
market, especially those that may soon affect us in the 
U.S. 

Good News for Mouse Fans 
Published surveys give Nippon Electric Corporation 

(NEC) over a third of the personal and desktop computer 
market in Japan, and the company shows no sign of 
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slacking off. In what was perhaps the 
most significant system introduction 
of the show, NEC unveiled its new 
PC-100, an 8086-based personal com
puter (see photo 2). This reasonably 
compact system is built around a very 
high-resolution display, a mouse, 
and a bundled software package. The 
8086 processor runs at 7 MHz, and 
there is provision for an optional 8087 
numeric coprocessor. The standard 
memory complement is 128K bytes of 
RAM (random-access read/write 
memory) expandable to 640K bytes, 
plus video RAM of 128K bytes for 
monochrome display or 512K bytes 
for color. The unit can be configured 
with one or two built-in 3201<-byte 
5%-inch floppy-disk drives. 

The video RAM is organized as a 
1024 by 1024 bit map, of either one 
plane for monochrome or four planes 
for color. The 14-inch CRT (cathode
ray tube) display units offered with 
the system, both the monochrome 
(soft white) and the color, will display 
any 720- by 512-pixel window of the 
bit map, with smooth scrolling that 
can be controlled by either the mouse 
or a keystroke command. The color 
unit can display 16 colors from a 
palette of 512. 

The real kicker is that the display 
can be turned vertically or horizon
tally to suit the application. In this 
characteristic, the system is similar to 
the Corvus Concept ("What a Con
cept;' May 1983 BYTE, page 134). 
The user has a choice of four different 
kana or alphanumeric character for
mats (up to 64 lines of 120 characters) 
and two kanji character formats when 
the display is set horizontally, and 
three kana and one kanji format when 
the display is in its vertical orienta
tion. A new type of display controller 
is used in this system; instead of 
employing its J.tPD7220 controller 
chip, NEC has designed an analog
output controller circuit, which may 
indicate that NEC plans to integrate 
the system with other video media in 
the future. Both the color and mono
chrome displays produce beautifully 
crisp visuals. All in all, the PC-100 
sets a new high standard for personal 
computer graphics capability. 

The two-button mouse that comes 
with the PC-100 is identical to the 
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Microsoft mouse; Alps Electric, a ma
jor Japanese maker of electromechan
ical devices, developed it under con
tract from Microsoft and now sells or 
licenses it to NEC. The mouse's tail 
(cord) plugs handily into the right 
edge of the detached keyboard unit. 
The keyboard itself is extremely 
simple in layout, with the Japanese 
Industrial Standard (JIS) kana pattern 
and 10-key pad, five numbered func
tion keys, and a bare minimum of 
special-purpose keys, all in a light
weight, low-profile enclosure. 

The most revolutionary aspect of 
the PC-100 is that it is one of the first 
Japanese computers to come com
plete with a well-chosen package of 
software. The key element of the 
package is a Japanese-language 
word-processing program called JS
Word that employs a screen-icon
and-mouse control structure similar 
to the Apple Lisa or the new Micro
soft Windows system. Up to eight 
overlapping windows, each carrying 
its own appropriate icons, can be 
opened on the screen at one time. 
Japanese textual material may be 
entered either in kana or in Roman
character equivalent form and then 
converted to kanji. Jean Yates, writing 
in a recent issue of The Yates Perspec
tive (a newsletter covering software 
trends, with an emphasis on Unix) 
after a hands-on demo of JS-Word, 
describes it as one of the best word
processing programs she has seen, 
surpassing even Microsoft's Word (a 
fascinating irony because JS-Word 
was developed by ASCII-Microsoft, 
Microsoft's Japanese partner/sub
sidiary) . 

Also provided in the package are a 
Japanese-language version of Multi
plan, a BASIC interpreter (whose 
program files, incidentally, can be 
edited by JS-Word), and some utili
ties, including software support for 
the standard RS-232C interface. The 
operating system is a Japanese-lan
guage version of MS-DOS dubbed 
version 2.01. 

NEC clearly has designed a winner 
in the PC-100, a machine with a near
ly perfect mix of capabilities at an im
pressive price: $2200 (in Japan) for a 
two-disk monochrome system with 
monitor, $3200 for color. A full kanji-

capable, 18-magnet dot-matrix printer 
plus interface is available for another 
$1100, While the system does not 
have the total integration of different 
task environments offered by systems 
like the Lisa (you must load the 
various function programs separate
ly and pass data via disk files), it goes 
a long way toward providing simple, 
accessible computing power and will 
undoubtedly appeal to many Japa
nese business and personal users. 
The question is whether this machine 
will be imported into the U.S.; the 
NEC spokesperson I talked to was 
noncommittal on this point. However, 
last May an NEC executive said that 
the PC-9801 (NEC's other new high
end computer) would not be ex
ported but, rather, that NEC was de
veloping a new machine with high
resolution graphics for introduction 
in America. So there is a very high 
probability that we will see the 
PC-100 here. It is also a good bet that 
it will feature a software package 
composed of Microsoft's Tools run
ning under that company's Windows 
operating environment. If and when 
the PC-100 does show up in the U.S., 
it will certainly pose some stiff com
petition for Epson's QX-10 Valdocs 
system and perhaps also for Apple's 
mouse-and-icon-based Macintosh 
system. 

The introduction of the PC-100 
gives NEC a third 16-bit personal 
computer; the other two are the 
N5200 (sold in the U.S. as the APC; 
see October 1983 BYTE, page 280) 
and the PC-9801. Each of these ma
chines now will be steered toward 
specific segments of the Japanese 
microcomputer market. 

Daring Sordplay 
While almost all Japanese com

panies are intensely competitive and 
ambitious, this year's prize for Most 
Audacious Agenda by a Start-Up 
Company must go to Sord Com
puter. Founded by a small group of 
very young engineers and program
mers in the early seventies, Sord has 
been gaining steadily on its giant 
competitors in the microcomputer in
dustry and now holds about 7 per
cent of the overall market (about 13 
percent if the focus is narrowed to 
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SALVO Shatters 
The Information Barrier! 

At last. Create your own applications in a fraction of 
the time compared to BASIC, COBOL or any data 
base language. You know exactly what you want. Now, 
let your personal computer generate that infom1ation 
by using SALVO, the fourth generation information 
manager from Software Automation, Inc. It's Better. 
Faster. And Easier to use. 

Natural Language Interpreter. Unique to SALVO, 
this al lows you to enter the fol lowing type command, 
"List my customers and their orders . "  Watch as 
SALVO generates the appl ication. It truly shatters the 
information barrier. In minutes you get what you want, 
the way you want it. Inventory, Accounting, Mail ing 
Lists, Sales Reports and more. 

Fourth Generation Language. SALVO is a powerful 
nonprogrammer's language combined with a true 
relational DBMS. This method increases your 
productivity 10 to 20 times normal !  People in all 

------..._. 

professions can benefit from SALVO. Regardless of 
their level of expertise. 

Applications Development Package. SALVO is a 
complete tool for information management. Develop 
your own applications. Maintain your data base. 
Retrieve information using natural language. All of 
these functions can be performed by nonprogrammers. 
SALVO is also a complete application generator 
for advanced users and professional programmers. 
SALVO's secret is simple. Technological innovations 
including artificial intelligence (expert systems, natural 
language processors) combined with relational 
data structures. 

SALVO runs on most personal computers. Compatible 
with MS-DOS, PC-DOS and CP/M. SALVO requires 
only 64K memory. SALVO is available at your local 
computer store or you may contact us for information 
on how to get your own personal preview copy. 

SortwareJ!ut01770thn/nc See SALVO At Softcon Booth L4023 
New Orleans Feb. 2!-23. 

Circle 326 on inquiry card. 

14333 Proton Road, Dallas, Texas 75234 
(214) 392-2802 
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business microcomputers) . 
One might expect a small 
company such as this to adopt 
a relatively cautious product 
strategy, choosing to address 
only a few markets that of
fered the best chance of suc
cess. Sord, however, has never 
shown the least sign of faint
heartedness as it charged 
ahead, achieving (according to 
a recent study) the highest 
five-year sales-growth rate of 
any company in Japan. Sord's 
current line of microcomputer 
products, together with 
several new products to be 
introduced in the coming 
months, will put the company 

byte memory modules-up to 
a total of 4 megabytes-can be 
added for $2390 each. 

In the matter of software for 
the M68, Sord seems to have 
expansive plans, especially at 
the OS level. The company 
literature lists six operating 
systems that can be run, in
cluding CP/M-86, RDOS, the 
UCSD p-System, and a ver
sion of CP/M-80. With an op
tional 8088 module installed, 
the machine will run MS
DOS. And Sord is planning to 
release a Unix system for the 
M68 sometime in 1984. 

Photo 3: The Sord M68, a 68000-based desktop system . In 
the spring of 1984, the machine will be available with 1 
megabtjte of RAM standard, expandable to 4 megabytes, using 
256K-bit dynamic RAMs. 

into virtually every micro
computer category, from 
video-game-oriented home 
computers, to portables, to 
business machines, to main
frame-challenging super
microcomputers. All in all, Sord 
seems to be in an excellent position 
to continue its so-far spectacular 
growth. 

At the same time that Sord 
is trying to be all things to all 
programmers, it is also contin
uing to promote its own pro
prietary software philosophy, 
as embodied in the package 
called PIPS (Pan-Information 
Processing System). PIPS is 

Indicative of Sord's capabilities is 
its latest high-end machine, the M68, 
one of the first Japanese desktop 
computers to be built around the 
Motorola MC68000 16/32-bit micro
processor (see photo 3) . The M68 
runs its 68000 at 10 MHz and comes 
standard with 256K bytes of parity
checked RAM, expandable to 1 
megabyte. It also includes an aux
iliary Z80A on line with 128K bytes 
of additional video RAM. The Z80 
can function as an I/0 and display 
controller for the 16-bit system or it 
can be used to run existing 8-bit soft
ware under CP/M-80. It is augmented 
by an Am9511 (Advanced Micro 
Devices) arithmetic processor that 
performs 16- and 32-bit fixed-point 
and 32-bit floating-point arithmetic 
operations. 

The M68's monochrome and color 
displays have a resolution of 640 by 
400 pixels; 16 displayable colors can 
be chosen from a palette of almost 
5000. This is excellent resolution for 
any sort of business graphics but a 
little coarse for CAD (computer-aided 
design) work, one of the more obvi-
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ous applications for a system with 
such computing power. Sord is plan
ning to offer a higher-resolution dis
play with the M68 at some future 
date. 

The M68 comes standard with a 
pair of 1.2-megabyte 5114-inch floppy
disk drives and two RS-232C ports, 
one Centronics and one IEEE-488 in
terface port. A hard-disk controller is 
built in, but the drives (either a 7.5-
megabyte 5-inch or a 20-megabyte 
8-inch) must be added externally. A 
pair of expansion slots can be fitted 
with specialized interface modules, 
including a network-communication 
controller, analog- or digital-signal in
terfaces, and a module that interfaces 
the M68 to an S-100 expansion 
chassis. 

Sord is now exporting the M68 sys
tem to the U.S. at a very attractive 
price; a 256K-byte system with dual 
floppy-disk drives and a mono
chrome monitor lists for $4890. But 
the real bargain will arrive in the 
spring of '84, when Sord starts ship
ping M68s with Fujitsu 256K-bit 
dynamic RAMs installed. The base 
system will then have 1 megabyte of 
main memory and will sell for $5690 
with a monochrome monitor or 
$5990 with color. Additional 1-mega-

the pride and joy of Sord and prob
ably is the best-known standard soft
ware package of Japanese origin. As 
Sord products start arriving in the 
U.S.,  PIPS will no doubt follow, 
heavily promoted.  

The PIPS framework, designed by 
a banker, reflects a banker's way of 
looking at data (mainly numbers) in 
that all data in the system is thought 
to be organized in tables. At the heart 
of PIPS is a database manager; infor
mation is entered into the system in 
the same manner as to any relational 
database, though it is not clear 
whether the internal data structures 
of PIPS are true relational records or 
classical data tables. Once the data
base is established, it can be operated 
upon in various ways. The best 
analogy I can invoke here is that of 
a tool chest. The PIPS tool chest has 
several drawers, each containing a 
certain category of tools-Sorting and 
Searching, Arithmetic, Graphing, 
and so on. In general, only one 
drawer of the tool chest can be open 
at a time, but when you change 
drawers, you don't have to pick up all 
the data, put it away, and then pull 
it out again; the data of the table 
you're working on is always actively 
at hand. You call up the specific tools, 



For users of Apple, I BM, TRS/80, Atari, Commodore, Texas Instruments, and other brand name computers: 

Here's the easiest way to buy quality diskettes at discount prices 
Now you can get error-free d o u b l e  density d iskettes by 

I B M, Control  Data, Maxell and Verbat i m  delivered to y o u r  
d o o r .  F o r  s o m e  of the l owest pr ices aro u n d .  

You save because w e  s h i p  h uge volumes of  magnetic 
medi a  i n  boxes of 1 0. 

To order, use this form. ... 
For even faster service, call toll..,free. 

1 ·(800)-FLO·PPYS o r  ©� 1 - (800)-521 -5700 
M ich igan • 1 -600-482-4770 
Canada • 1 -800-265-4824 
Alaska/Hawai i  • 1 -800-821 -9029 

CALL FOR F R E E  CATAL O G U E  
A L L  MAJOR C R E D I T  CARDS A C C E PTED 
Shipping & hand l i n g  F . O . B .  Southf ie ld  
Transaction Storage Systems Inc . ,  Southf ie ld ,  Ml  

EXPECT A MIRACLE 
Circle 357 on inquiry card. 

,-------- -----------------�--� 
Control I I \erbatim� Size Qty. Qty. Data Qty. maxell Oty. I I -

5 J - '14' ss 23.90 23.90 1 9 .90 28.90 
5 -'14' DS 34.90 34.90 29.90 41 .90 
8" ss 24.90 - 28.00 -
8" OS 39.90 - 29.90 -

S u b  
Totals $ $ $ $ 

Name Title ________ _ 
Company --------------------------------------
Add ress 

City ___________________ State _____ Z i p  ________ _ 
0 A M E X  0 M A S T E R C A R D  D V I SA 

Card # Exp Date �-==-c=-
S h i p p i n g  and handl i n g  1 -6 boxes add $4.00 per order • � 'V"\t« 
7 or m o re add $6.00 per o rder.  • n � 
Clip and mail today to: Transaction Storage Systems, Inc., 
22255 Greenfield Road, Southfield, Ml 48075 
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P R I NT E R  RI BBO N S  
P R I C E  P E R  P E R  

R I BBON DOZEN 
Anadex 9500 . . . . . . 13.50 147.00 
Apple DMP .... . . . . 
Centronics 150/152 
C.  ltoh Prowriter 
Commodore Pet 8023P 
Epson MX-FX 70/80 
Epson MX-FX 100 
Gemin i  - 10 . 
NEC  3500 M/S Single  Sided 
NEC  3500 Nylon . 
N EC PC 8023A . 
Okidata 80/82/83/92 
Okidata - 84 
Radio Shack O .W.  I I  M / S  
Rad io  S h a c k  O . W .  I I  Ny lon 
Radio Shack DMP - 210� . . . 
Rad io  Shack LP I I I  I l l  IV & V 
S i lver  Reed EX55 S i ngl e Strike 
Toshiba - 1350 
Wang Bearclaw . . . . . . . . . .  . 
Xerox 610/620 M/S 

Add $2.00 Shipping 

5.95 68.40 
7.00 81.00 
5.95 68.40 
7.00 81.00 
5.25 60.00 
9.95 108.00 
2.50 27.00 
6.95 80.40 
9. 75 114.00 
5.95 68.40 
2.50 27.00 
5.00 57.00 
5.00 57.00 
6.  75 78.00 
7 .50 87.00 
6.00 69.00 . 
5.00 57.00 
7.50 87.00 
9.00 105.00 
7.75 84.00 

To Order Call (313) 569-3218 or 
Write for our Catalog 

DWI G HT C O M PANY, I N C. 
15565 Northland Drive - West Tower 

Southf ie ld ,  M i ch igan  48075-6496 

Circle 133 on inquiry card. 

COMPUTER R UNS MOTORS 

• ROBOTS 

• PROCESS CONTROL 

�<·•-,;..:J.f!"-.� • CONVEYORS 

• ONE PORT RUNS UP 
TO FOUR MOTORS 

your computer w it h  
the C D F R  control ler to com

mand speed and direction of two 
mdependent motors from a single output port 
For robot dnve motors or any two functions 
req u i ri ng proportional bipolar control of  15 Vdc 
up to 12 Amps each . Normally the control ler 
instal ls between the computer, a 1 2  Vdc battery, 
and two DC P M  motors mounted right and 
left on a robot . S i m p l e  software commands set 
speed and d i rection latches i n  the COFR thus 
freeing your computer for other tasks. Two 
COFR's control four motors with a single port.  
The C DFR speed control uses CMOS. apia
isolators & relayless PWM power circuitry. One 
year l imited warranty. B u y  now with parallel 
interface for $225.00. o r  serial for $31 5 . 00. 
Other robotics components available. MC. 
V I SA .  MO. or check. 

VANTEC 
1 5445 VENTURA BLVD . SUITE 10-281 

. S H E R M A N  OAKS. CA 9 1 413 --
� (213)  993- 1 073 

Circle 370 on inquiry card. 

= =- =- == ·  - - - - -- - --- - ---- - - - - ----- - ---- - . -
FLEXIBLE DISCS 
WE WILL NOT BE UNDER
SOLD!! Call Free (800)235-4137 
for prices and information. Dealer 

i n q u i r i e s  i n v i t e d  a n d  C . O . D ' s  
accepted. 

--=-

1 00 Foothill Blvd. 
San Luis Obispo, CA 
9340 1 .  In Cal call 
(800)592-5935 or 
(805)543 - 1 037 

Circle 277 on inquiry card. 

A word for this Punch/Reader Combo i s  

Speed! Model 5 1 0  punches paper t a pe at 1 1 0c p s .  
reads at 1 50cps. T h i s  rugged fna c h 1 n e  1 s  c o m p u t e r  
compa l i ble offerrng RS232C. cur ren t  l o o p .  para l le l  
inputs .  The ASC I I - to-Baudot code convers ion p e r  
m i l s  direct keyboard entr  v for  Tele x/TWX t r a n s m i S· 
s ion.  P lus :  256 c h a racter  storage.  75-9600 baud 
rate.  5 -8  level  tape.  stock.  ADDMASTER CORP. 4 1 6  
J u n ipero Serra D r  . .  S a n  Gabrie l .  C A  9 1 776 * 2 1 31 
285- 1 1 2 1 .  

Circle 1 0  o n  inquiry card. 

FLOPPY DISK-DRIVE REPAIR 
Command Services 
exclusively repairs 
Tandon and Shugart 
disk drives. We ore 
affordable, fast and experienced. 

For service, cal l  toll free: 
M-F, 9 a.m.-5 p.m.,  7-9 p.m. 
1 -800-782-5500 
In New York State cal l :  
1 -800-328-1 800 
Command Services Corporation 
7143 Henry Clay Blvd. 
Liverpool, New York 1 3088 
315-457-1432 IZJ _ _ _ _ 1 

Circle 71 on inquiry card. 

Circle 141 on inquiry card. 

or operations, to act upon the tabu
lated data by typing short mnemonic 
commands, as in Wordstar. Once you 
start a given process, the system will 
automatically request any additional 
parameters needed to define the 
operation .  Unlike spreadsheet pro
grams such as Visicalc, which are 
organized by cells, PIPS is column
oriented, so when you perform any 
operation that creates new data from 
existing data, you create a new col
umn in the table. After the table has 
been stretched and scrambled and 
otherwise massaged to produce the 
desired results, various output for
mats, both tabular and graphic, can 
be specified for reporting the data. 
"Programs" in PIPS thus consist of 
sequences of table-manipulation 
commands. 

First released in 1980, PIPS was the 
first real integrated package of soft
ware tools for microprocessors. In 
1980, Software Arts (now Visicorp) 
was just starting to work on the file 
protocols that would allow Visicalc 
data to be passed to other Visitools, 
and Lotus's 1-2-3 was just science 
fiction .  On the other hand, many 
aspects of PIPS-such as its confine
ment to columnar data structures
look rather primitive nowadays. 
However, the most sophisticated 
structures aren't always the most use
ful, and many people who work with 
financial data find the PIPS format in
tuitive and powerfuL At any rate, 
Sord is constantly upgrading the 
package, so PIPS may someday at
tract some interest over here. 

Mr. T Meets the Computer 
Another of the major contenders in 

the Japanese microcomputer arena is 
Fujitsu, one of Japan's high-tech 
powerhouses, and the country's 
largest computer maker. Unlike many 
other firms now selling computers, 
Fujitsu did not start out making TVs, 
rice cookers, or cameras. Fujitsu's 
focus always has been on the in
dustrial applications of electronics. 
Personal computers are Fujitsu's first 
venture over the rocky shoals of con
sumer marketing, but the company 
is apparently determined that it will 
not be out-hyped by anyone. 

Fujitsu's presentation at the '83 



FEATURES 
INCLUDE: 
16 Bit CPU 
With 1 28K RAM Memory 
Expandable to 2 56K, 
Two 3 20KB Slimline 
Disk Drives, 
Floppy Disk Controller, 
Monochrome Monitor and 
Adapter, Parallel and 
Serial I/0 's .  

BEST OF ALL! 
TEN DAYS FREE TRIAL! 
ALL YOU PAY IS 
S HIPPING! 

FOR MORE DETAILS 
CALL OR WRITE 
TO: TAVA CORPORATION 
!6861 Armstrong, 
Irvine, California 92714 
714/261-0200 

Headquartersffelex: 181667 
Answer Back COMPDSHACK IRIN 

IBM® COMPATIBILITY 
AFFORDABLE PRICE 

TAVA PC 
THE SMART COMPUTER USER 
WANTS REAL VALUE WITH 
IBM COMPATIBILITY! Circle 342 on inquiry card. 

THE TAVA PC. The ultimate Personal Computer. It gives you 
IBM PC® Compatibility at a fraction of the cost. Choosing a 
personal computer is a difficult decision . B u t ,  when your deci
sion is a TAVA PC, i t 's not hard at all ! The TAVA PC runs under 
DOS 1 . 1 , 2 . 0 ,  CP/M86®, and p-System®. You can choose from a 
large library of all the most popular IBM PC software products 
such as dBaseli®, Lotus 1 - 2 - 3® , Visicalc® and thousands more. 

©TAVA CORPORATION 1983 tCalifomia residents add 6% salt.-s tax. dllASE II h a registered CP/M86 is ;a registered trademark of Digital Rcst·arch. Inc. 

tn.dcmark of ASHTON-TATE. Inc. LOTUS 1-2-3 is a rcgisu:n:d uotdcm:�rk of l.otus Dt:\'Ciopmcm liCSDp is a rcgisu:rcd tradcm:�.rk of Sohech Microsystcms 

IBM PC Is a rcgistcrt:d tr.tdcmark of IBM Corp. 
VisiC;alc is a n:gistcrcd trademark of Visicorp 



Data Show exemplifies the trend 
toward building ·. better systems 
around existing hardware . None of 
the microcomputers shown by Fujit
su this time were new (although 
some of the microprocessor-based 
workstations for the company's larger 
office computers were). The main at
tractions here were Fujitsu's pro
prietary fiber-optic "data highway;' 
which tied a number of different 
machines on the floor into a large
scale mainframe at a company facili
ty 10 miles away; a digital voice mail 
system capable of storing spoken 
messages and delivering them to in
tegrated phone/data terminals; and a 
multichannel mobile data-communi
cations system designed to support 
portable data terminals installed in 
automobiles (for salesmen, law
enforcement officers, and irrepressibie 
hackers). 

As far as personal computers were 
concerned, Fujitsu was standing firm 
on a fairly strong product line, the 
popular FM-7 8-bit and FM-11 16-bit 

machines. Also prominently featured 
was a 16-bit personal workstation 
computer, the 9450-11, which is now 
about a year old. This machine is the 
Ferrari of Fujitsu's personal computer 
line, but unlike the NEC PC-9801, 
with which it directly competes, I 
didn't see any huge stacks of 9450s 
bulging from the doorways of shops 
in Akihabara, Japan's mammoth retail 
electronic district. It seems that Fu
jitsu is conducting a more focused 
marketing program for the 9450, aim
ing to establish its credentials as a 
business machine rather than a mass
market toy. 

Far from a toy, the 9450 employs a 
pair of MN1613s, a proprietary Fujit
su 16-bit microprocessor. The stan
dard RAM complement is 256K bytes 
to 384K bytes. The unit can be con
figured with two 1-megabyte floppy 
disks, either 5V4-inch or 8-inch, or 
one floppy disk and one 10-megabyte 
hard disk. Display resolution is 640 
by 480 pixels in both color and mono
chrome. The color display produced 

Photo 4: Sumo wrestler Takamiyama demonstrates the portability of the Fujitsu MyOASYS-2 
word processor. If asked, he could probably demonstrate the portability of a Subaru. 
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by this machine is as sharp and 
brilliant as any I have seen. Even 
though its kanji font is only 16 by 15 
pixels, the characters are highly read
able. An optional 8086 board is 
planned, although, surprisingly, the 
company says it intends to support 
CP/M-86 rather than MS-DOS. 

The 9450 runs a proprietary multi
tasking operating system called 
APCS-III and offers an integrated 
package of business software-word 
processing, spreadsheet, . graphics, 
and accounting-called the EPOC 
series. 

One other Fujitsu product deserves 
special mention here, both for its 
technological achievement and its 
cultural overtones : the MyOASYS-2 
personal word-processing system 
(see photo 4) . This compact unit, 

. about the size of the Otrona Attache 
portable, has some rather powerful 
features for its size and price. For 
about $2200 you get a complete word
processing system, including a built
in video screen capable of displaying 
14 lines of 40 kana or kanji characters 
or up to 80 alphanumeric characters, 
a 5V4-inch disk drive, and a printer, 
either thermal-transfer or wire-dot
matrix. Both the display and printer 
use a 16- by 16-pixel representation 
for kanji characters, with over 7200 
character fonts stored in ROM. The 
system can perform semiautomatic 
kana-to-kanji conversion at the word 
level, with reference to a dictionary 
of about 40,000 words standard, plus · 
up to 10,000 user-chosen readings. 
Additional disk-based software 
enables the MyOASYS-2 to perform 
simple graphics and calculations as 
well. 

Every bit as interesting as the ma
chine itself is the way in which the 
MyOASYS-2 is being promoted in 
Japan. Fujitsu has chosen Takami
yama, past winner of the Emperor's 
Cup (the grand championship of 
sumo wrestling) and one of Japan's 
.:>est-known sports personalities, as 
the media representative for its 
MyOASYS series of word processors. 
You see Takamiyama's clowning 
visage plastered everywhere in 
Japan-in subway cars, on train plat
forms, and in full-size cardboard 
mannequins in front of computer 



(Sb) 

Photo 5: Sa shows Sharp's top-of-the-line office computer, the OA-8100, which employs a 68000 processor and supports Unix System III. 
Sb shows a TV graphic generated btJ the Sharp Cl home-graphics processor. Note the palette of shapes at the bottom of the screen. Pictures 
are created by "picking up" copies of the shapes and positioning them (by cursor movement) at the desired location on the screen. Memos 
also can be created by picking from a different palette. 

stores-but the sight of this 6-foot 
3-inch 440-pound mountain of a 
man prancing (yes, prancing) across 
the TV screen, word processor in 
hand and three leotard-clad nym
phets in tow, can only be compared 
to a certain scene from Fantasia ! 

See Sharp or Be Flat 
If Fujitsu has worked its way down 

the scale from mainframes to micro
computers, Sharp has climbed up-

. ward, from pocket calculators� Sharp 
is number · two in total PC sales in 
Japan but holds a much smaller share 
of the business computer market 
(about 6 percent), and the company 
is clearly aiming to improve that 
situation with its latest round of 
product introductions. Most signifi
cant of these is the OA-S100 (see 
photo 5), the only other 68000-based 
office computer besides the Sord 
M68 (and the OEM version of the 
M6S sold by Fuji-Xerox) . What's 
more, Sharp has taken the plunge 
and is offering Unix System III with 
the S100, even though a full kanji ver
sion of this operating system has yet 
to be developed. (This does not mean 
that applications packages running 

under Unix cannot use kanji, only that 
· the system commands must be 

entered in English, if you can call 
"chmod," "mkdir," and "nroff" 
English. )  

The 8100 comes in three configura
tions, numbered S130, 8140, and S150, 
the main difference being the disk 
complement. Memory capacity _is 
512K bytes to 4 megabytes.- Various 
combinations of floppy- and hard
disk drives - (10, · 20, 40, 74, and 135 
megabytes) can be ordered.  The dis- 
play has exceptionally high resolu
tion-1152 by 750 pixels in mono
chrome and 76S by 550 pixels in col
or, with 16 colors displayable on the 
latter. The data sheet lists support for 
RS-232C and Ethernet interfaces, 
plus a circuit-switching/packet
switching communications controller. 

The most popular of Sharp's 
serious personal computers, the 
cleverly packaged PC-5000, is now 
being sold in the U.S. This integrated 
unit, with a proprietary CMOS (com
plementary metal-oxide semiconduc
tor) SOSS-type microprocessor, 128K 
bytes of RAM, and an SO-character by 
S-line LCD (liquid-crystal display) is 
priced at $1995, with an optional 

built-in thermal-transfer printer. for 
an additional $395 and external dual 
floppy-disk drives for $995. This por
table has several interesting systems 
features : its MS-DOS operating sys
tem is contained in one of three 64K
byte CMOS ROMs, the others being 
a system ROM and a BASIC inter
preter ROM; in Japan, an additional 
kanji ROM module is added. The unit 
can accept 12SK-byte nonvolatile 
magnetk bubble-memory cartridges. 
And dot-addressable graphics can be 
performed within its 640- by SO-pixel 
LCD. Weighing this machine's fea
tures-choice of microprocessor, 
memory capacity, display size, qual
ity of keyboard, integrated printer, 
standard operating system, battery 

- power-against its competition, the 
PC-5000 stacks up as one of the best 
values in the portable market. 

In its new assault on the business 
market, Sharp has not abandoned 
the home-entertainment scene. The 
company is continuing to push the 
integration of the home computer 
with other electronic entertainment 
media. At this year's Electronics 
Show, Sharp added to its line the C1, 
a video game and graphics system 
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Photo 6: Matsushita ("National" in Japan, "Panasonic" in the U. S. ) showed its new por
table voice-recognition module, the JH-600. The unit can be used blj itself to recall short memos 
related to spoken inputs or can be connected to other systems as a controller or data-entn; device. 

completely integrated into the cabinet 
of either a 14-inch or a 19-inch color 
TV. This system has nowhere near 
the capabilities of the Sharp X1 in
troduced last year ("New Japanese 
Computers;' April 1983 BYTE, page 
118) but seems instead to be intended 
for families with very young children. 
While the X1 can display 25 lines of 
80 characters on its high-resolution 
color monitor, the crs screen is 
organized (in the two interactive pro
gram modes) as 20 lines of 28 
"blocks" each. 

The C1 does not include a key
board; instead, all interaction with 
the system is accomplished through 
a small controller box on a cord. This 
box has four cursor-control buttons, 
a Select button for stepping through 
a menu, a Start button, a Cursor 
Mode button to choose shape, color, 
or position modes, and a Pickup but
ton. The Pickup button is the key ele
ment in the crs elegantly simple 
human-interface scheme. In character 
mode, you simply move the cursor 
down into a chart of available char
acters (alphanumeric, kana, and just 
a few kanji for days of the week), 

346 BYI'E March 1984 

position the cursor over the desired 
character, and press the Pickup but
ton. Then when you move the cur
sor, it carries a copy of that character 
to anywhere in the array of blocks 
you wish to deposit it . In graphics 
mode, the pickup process is the 
same, except that the character chart 
is replaced by a palette of about 60 
different shapes and five colors that 
can be used to create as sophisticated 
a display as any six-year-old is likely 
to conceive (see photo Sb) . 

While this human-interface system 
will never make the keyboard ob
solete, it is certainly an excellent en
try method for very young children. 
If Sharp were to implement a turtle
graphics capability into the system as 
well, it could be an unbeatable prod
uct. The C1 does have sufficient 
underlying graphic resolution for 
such an application because it also 
supports a number of video games in 
the form of cartridges that are 
plugged into the front of the console; 
a second controller box can be added 
for competitive games, and a game 
sound synthesizer is built into the 
system. Once a memo or graphic has 

been created, it can be saved to any 
audiocassette recorder. Unlike the X1, 
the C1 does not allow computer-gen
erated graphics to be superimposed 
on regular television images. The 
19-inch version of the C1 sells for 
about $640 in Japan. 

Its Master's Voice 
Like many American companies, 

the Japanese are experimenting with 
voice-entry systems. One or two 
firms at the show were demonstrat
ing voice-recognition modules for 
their workstations. But the most re
markable voice-entry product I saw 
was a little portable machine from 
Matsushita (which uses the brand 
name National in Japan and Pana
sonic in the U.S.), the JH-600 Voice 
Recognition Computer (see photo 6) . 
This unit is very similar in ap
pearance to the company's JR-800 
portable, except that the latter's 8-line 
by 36-character LCD has been re
placed with a single-line 20-character 
display and a loudspeaker. Voice 
pickup is via external microphone. 

The JH-600 is capable of recogniz
ing as many as 62 different phrases 
up to 1 .2 seconds in length, from 
either of two human speakers. Rec
ognition is accomplished by pattern 
matching (using Walsh and Hada
mard transforms) with phrases 
stored in the unit's memory. The total 
length of all stored phrases cannot ex
ceed 42 seconds. To program the 
voice-recognition function, you first 
select a memo number, 1 to 62, and 
then type in a short memo that will 
be associated with the corresponding 
spoken input. This memo can be up 
to 36 characters in length and may or 
may not be an actual transcription of 
the word or phrase to be spoken. For 
example, you can store the spoken 
names of several people but put their 
phone numbers in the corresponding 
memo. After each memo is entered, 
you switch to voice-entry mode, 
press a button identifying yourself as 
either speaker A or B, and speak the 
desired word or phrase into the 
microphone. A light flashes to show 
that the entry has been accepted, and 
you then proceed to the next memo/ 
phrase entry. Once all the desired 
phrases have been stored, you can 

Circle 237 on inquiry card. --+ 





Circle 262 on inquiry card. 
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Photo 7: The Sony SMC-777 ZBO-based home-graphics computer includes a single 3 1/z-inch 
drive and Lists for about $650 in Japan. 

switch to recognition mode, speak 
any one of the phrases, and see the 
corresponding memo pop up on the 
display. The pattern discrimination is 
quite powerful; in the noisy exhibi
tion hall, the unit was able to distin
guish between "Carrillo;' "Cabrillo;' 
and "Castillo;' three freeway exits 
here in Santa Barbara that are often 
confused by human listeners taking 
directions over the phone. 

In addition to displaying a memo 
for each phrase recognized, the 
JH-600 will transmit the memo num
ber over three interfaces: an RS-232C 
port, a special interface for the com
pany's JR-800 portable, and a 6-bit 
parallel control output. Thus the unit 
could be used to enter a predefined 
set of commands or other informa
tion into a larger personal computer. 
One application suggested by the 
manufacturer is the vocal entry of 
BASIC programs; the 62 possible 
phrases would hold most of the 
BASIC commands, a handful of 
variable names, and numbers 0 
through 9. Just put the program 
editor in autonumber mode and start 
talking. 

The JH-600 can function as a multi
step programmable calculator and 
report its numerical results in syn
thesized (Japanese) speech. It can 
also act as a straight RS-232C 
terminal. 

The unit employs a complex VLSI 
(very-large-scale integration) speech 
processor integrated circuit, and, at 
the time of the shows, Matsushita 
was still adjusting its process line to 
mass-produce the chips. Volume pro
duction of the JH-600 was due to start 
in early 1984, but no decision has 
been made on whether the unit will 
be exported to the U.S. 

Matsushita was also displaying its 
new MSX-standard computer, the 
CF-2000. MSX is a combination hard
ware/software standard developed by 
Microsoft that theoretically allows 
home computers developed by vari
ous manufacturers to use each other's 
software. On the hardware side, MSX 
specifies a Z80 processor and a TI 
9918 video controller and also defines 
other details such as 110 ports, joy
stick interfaces, etc. The standard 
software for MSX machines is a form 
of Microsoft BASIC. MSX has been 
accepted (in some instances grudg
ingly) by 18 companies at last report, 
including most of the major manu
facturers of Japanese home 
computers. 

The CF-2000 comes with 16K bytes 
of program RAM and another 16K 
bytes of video RAM. Up to two ad
ditional 16K-byte RAM modules can 
be plugged into the two cartridge 
slots, which also accept 48K-byte 
ROM cartridges containing such 
game hits as Boogie Woogie Jungle. 
The unit will generate a video display 
of 24 lines of either 32 or 40 charac
ters; the character set includes alpha
numerics, kana, 19 simple kanji, and 
some graphic symbols. The CF-2000 
sells for about $230 in Japan. 

It's a Sony 
Sony introduced a couple · of new 

home computers this time around, 
establishing a new HiTBiT product 
line (HiTBIT being an English play on 
the Japanese word hitobito, or 
"people") . One was an MSX-standard 
home computer, the HB-55, which 
will list for $230. This unit looked 
very similar to the Matsushita 
CF-2000-in fact, there were a half
dozen or more of these "cookie 



COMPUTER GRAPHICS '84,M 

GUESS WHAT ELSE YOU CAN DO 
WITH COMPUTER GRAPHICS! 

Many people have not 
yet discovered how 
much more they can 
accomplish with com
puter graphics than 
without it. And 
many who already use 
computer graphics 
aren 't aware of 
how much more they 
can accomplish 
with it. 

For all these people, 
the National Computer 
Graphics Association is 
pleased to present 
what's new-at Com
puter Graphics '84. 

Computer Graphics 
'84 will help those who 
have systems get more 
out of them. Users will 
not only learn how to 
do better what they're 
already doing, but also 
how to do more kinds 
of things with the 
systems they already 
have. 

Those who have not 

Circle 418 on inquiry card. 

yet begun to explore 
the world of computer 
graphics will find 
guidance in selecting 
and using the hard
ware and software to 
meet their needs, now 
as well as in the future. 

COMPUTER 
GRAPHICS '84 
From May 13 to 1 7, 
1984, Computer 
Graphics '84 will fill 
the Anaheim Conven
tion Center with a 
7-acre exposition 
featuring more than 
200 leading vendor of 
computer graphics 
hardware, software, 
systems and services. At 
the same time, more 
than 200 computer 
graphics experts will be 
leading more than 70 
tutorials and technical 
sessions for profes
sionals who use, or 

should use, computer 
graphics technology in: 
Architecture, 
Biomedicine and 
Science, Defense 
Automation, Higher 
Education, CAD/CAM, 
Printing and 
Publishing, Business 
Graphics, Cartography 
and Mapping, Ship
building, Statistics, 

Videotechnology and 
Visual Arts. 

WHATEVER 
YOU DO 
. . .  see Computer 
Graphics '84. It will 
help you get more 
done, better, with 
computer graphics 
technology. 

I WANT TO KNOW MORE! 
D Please rush me registration infor
mation on Computer Graphics '84 
Conference and Exposition 

D I cannot attend, but I would like 
to receive information about the 
National Computer Graphics 
Association 

Name 

Address 

Call or write 
today to: 
NCGA 
Dept. XA 8401 Arlington Blvd. 
Fairfax, VA 22031 
(703) 698-9600 

City State Zip 
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Photo 8: Canon's new low-cost laser printer 
is shown in Ba. The unit has many similarities 
to the company's line of personal cartridge 
copiers. Although Canon plans to sell only the 
mechanism (Bb), a prototype of a complete 
printer was on display at the Data Show. 

cutter'' home computers at the shows; 
with little to recommend one over 
another. That's the down side of 
standards. 

Sony's other release was much 
more interesting-a $650 home com
puter called the SMC-777 (see photo 
7) with one of Sony's 3lfz-inch, 280K
byte microfloppy drives built in. This 
Z80-based machine comes with 64K 
bytes of program RAM and 38K bytes 
of video RAM and will generate a full 
25-line by SO-character display on an 
RGB (red-green-blue) monitor or 25 
lines of 40 characters on a TV (with 
external modulator) . Graphics reso
lution is 640 by 200 pixels, 4-color, or 
320 by 200 pixels, 16-color. Character 
and graphic displays can be superirn-
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posed. Also included is a TI 76489 
sound-generator chip. Optional plug
in boards can be added to create a 
4096-color palette, to provide kanji 
display capability, or to interface with 
the company's SMC-70 desktop com
puter. A second 3Vz-inch drive can be 
added externally. The SMC-777 does 
not conform to MSX, since that stan
dard makes no provision for disks. A 
Sony spokesman in this country said 
the company had not decided 
whether to bring the SMC-777 to the 
U.S. For one thing, Sony isn't sure 
which of its marketing divisions 
should handle it. 

International Marketing 
Agreements 

While Apple did not have a booth 
in Tokyo, it was announced shortly 
before the show that the company 
had signed a nonexclusive distributor 
agreement with Canon Sales Ltd. 
under which Canon would take on 
the promotion and sales of Apple 
products in Japan. This should help 
Apple's position considerably; at last 
count, it had less than 1 percent of 
the Japanese market . 

A number of marketing agree
ments are working in the other direc
tion. For example, Mitsubishi has an 
extensive line of personal and office 
computers in Japan, hardly any of 
which are ever seen in the U.S. But 
the company is now producing an 
IBM-compatible PC clone that is be
ing sold here by Sperry (under the 
Sperry trademark) and also by Lead
ing Edge Products. 

Canon's Peripheral Vision 
Far and away the most significant 

development in peripherals was 
Canon's new laser-printer mecha
nism, a device that could make high
end daisy-wheel printers obsolete. 
Canon has combined the cartridge 
copy system of its PC-10/PC-20 line of 
personal copiers with a laser-diode 
writing system to come up with the 
world's smallest, and least expensive, 
laser printer (see photo 8) . 

While the company says it has no 
current plans to sell complete printers 
directly to consumers, its OEM 
(original equipment manufacturer) 
prices for the print mechanism are 

remarkable-about $2000 for sample 
quantities, dropping to near $1000 in 
production quantities. For this price, 
the unit (called the LBP-CS) includes 
the entire printing system up to a 
serial video interface. From there, the 
end-product manufacturer would 
add font generation logic, timing and 
control electronics, and whichever 
form of data interface is desired. 

This means that a straightforward 
office printer using the Canon mech
anism could be brought to market in 
the $2500 to $3000 price range, land
ing squarely in the territory now oc
cupied by high-speed daisy-wheel 
and dense-pattern dot-matrix 
printers. And the Canon system has 
the potential to far outperform these 
competing technologies. Its print 
speed is eight letter-size pages per 
minute, which for a character printer 
would correspond to more than 500 
characters per second. The unit can 
generate images with a resolution of 
up to 300 dots per inch, about twice 
that of the best multipass dot-matrix 
printers. This will allow many dif
ferent high-quality fonts to be pro
duced, including, of course, kanji 
characters. And with appropriate in
terface electronics, all manner of 
graphic images can be created as 
well. Like the company's PC-10 and 
PC-20, the entire copy process
photosensitive drum, toner, etc,-is 
contained in a replaceable cartridge 
that's good for a few thousand 
copies. However, the cartridge used 
by the LBP-CS is different from that 
used by the copiers. For one thing, 
the drum has the opposite optical 
"polarity;' i.e., it picks up toner in 
those areas that have been exposed 
by the laser radiation rather than 
where the dark printing of an original 
has been imaged. 

All told, the Canon printer is a sig
nificant advance in hard-copy tech
nology, especially in view of the fact 
that existing laser printers whose 
print specifications are not much bet
ter still cost 5 to 15 times as much. 
While the Canon is not designed for 
the sort of high-volume applications 
now being handled by laser printers, 
such as cranking out 10,000 invoices 
every day, it is perfectly suited for the 
small- to medium-size office environ-



(9a) 

(9b) 

Photo 9: Images from the new color printers 
shown in Tokyo. The resource map in 9a is 
from Sharp's scanned-head ink-jet printer. The 
baboon head (9b) was created m; a sequential 
thermal-transfer printer driven by a video
frame-capture device. 

ment. A Canon representative said 
that several companies have begun to 
design end-market printers using the 
new mechanism but declined to say 
who they were. 

A number of other developments 
in print technology were on display 
at the Data Show, most involving ink
jet and thermal-transfer printing. 
Both methods are now able to pro
duce remarkably vivid full-color im
ages. Two such images are shown in 
photo 9. 

Storage Trends 
The Japanese seem to be paying re

markably little attention to hard-disk 
storage, certainly nothing like the 
venture frenzy now being wit11essed 
in this country. A couple of the ma
jors were starting to show expanded
capacity 5 1f4-inch Winchester disks
up to 40 megabytes-but with busi
ness use of microcomputers just now 

picking up, it seems that most Japan
ese customers have yet to discover 
that they need more on-line storage 
than they can get with 8-inch floppy 
disks. Floppy-disk drives are moving 
forward, however, with the new pre
occupation being thinness. Single 
drives are now available from a cou
ple of manufacturers in a 28.5-mm 
(1.12-inch) height, and dual drives 
sharing the same motor are only 40 
mm (1.57 inches) high. This would 
allow you to put eight floppy disks in 
an IBM PC if it had the power to run 
them.•  

Richard Willis (POB F, Goleta, CA 93116) heads 
a small consulting finn specializing in electronic SlJS
tems for production test and control applications. 
He received his master's degree in electrical engineer
ing from Caltech in 1973 and has been studying 
Japanese at the University of California, Santa Bar
bara. He is a member of the Computer and Auto
mated Systems Association of the Socieh; of Manu
facturing Engineers. 
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The User Goes to COMDEX, 
1983 

I think it stands for COMputer 
Dealers EXposition. There's more 
than one COMDEX now, but the fall 
meeting, just after Thanksgiving in 
Las Vegas, is always the biggest, and 
traditionally it's where the most im
portant new technologies are 
announced. 

Fair warning. This year more than 
80,000 attended to see something like 
1500 exhibits (see photo 1) . Clearly, 
I didn't look at them all. If I'd spent 
five minutes at each exhibit, it would 
have taken me two weeks to cover a 
five-day show. Thus, I can report 
only what I saw, and although I tried 
to find the most significant exhibits, 

by Jerry Pournelle 

may have missed something 
important. 

Second warning. Unlike my 
columns, in which I report on very 
little that I haven't tested myself, in 
show reports I talk about stuff I've 
seen but not tried. I presume what 
I saw will work when you get it 
home, but I can't guarantee it . 

The Big Hits 
Picking the "best of show" out of 

a zoo like COMDEX isn't easy; but 
I've singled out three items worth 
special attention. Each will be dis
cussed in detail . They are Xerox 
Americare service, Ovation's wonder-

Photo 1: The user's panoramic view of COMDEX. 
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ful new software, and Helix Labs' PC 
Bubble Disk. 

Getting There Isn't Half the Fun 
COMDEX is no place for users. It's 

too crowded. It's also nearly impos
sible to get there. My son Alex and 
I went up on Sunday, the day before 
the show officially opened. -Weeks 
before, Rick Foss, our crack travel 
agent, had gotten our tickets. It didn't 
matter. The PSA flight was oversold. 
We were squeezed aboard the plane 
as the last two let on. 

Two days before COMDEX we re
ceived an Eagle Spirit XL, which is 
a portable version of the IBM PC XT; 



1500 booths, 80,000 attendees, and, surprisingly, some nifty stuff 
complete with a 10-megabyte hard 
disk. Eagle rushed the Spirit-we've 
named it Denny Colt-so we could 
take it to COMDEX. 

I was also carrying Adeline, my 
Otrona. It's not that we didn't trust 
the Spirit, but I'd never traveled with 
it before, and I'd really hate being 
without a machine for a week. If Alex 
hadn't been with me I'd not have 
carried both; but it seemed the in
telligent thing to do as we left the 
house. 

Hah. It didn't seem so smart when 
we got on the airplane. Every seat 
was filled. So was every overhead 
rack. It turns out that the Apple 
people couldn't get flights from 
Silicon Valley to Las Vegas, so they 
went by way of Burbank-and they 
had lots of equipment. We gulped 
hard and prepared to stuff the 
machines under the seats and ride 
with our knees up to our chins; but 
that was not to be. 

"That won't fit;' one harried flight 
attendant said. "We had one just like 
it a few minutes ago, and it won't fit:' 

Now I'd have been much surprised 
if she'd ever seen an Eagle Spirit 
before, but there was no . point in 
telling her. She'd made up her mind. 
We would have to check those 
computers. 

By this time I'd lost most of my 
composure and a good part of my 
gruntle as well. My disposition 
wasn't helped by a mental picture of 
Adeline and Denny Colt tumbling 
down a baggage conveyor belt. I ex
plained to the crew that tossing com
puters about wasn't a particularly 
desirable thing and sadly watched as 
they took both machines out . . .  

It all came out well . Ms. Carol 
Franklin, the chief flight attendant, 
arranged to have a station agent meet 
the plane and hand-carry our ma
chines. When we reached the hotel 
both worked flawlessly. 

Incidentally, the Spirit will fit under 
both aisle and center seats, as we 
found when we returned from Las 
Vegas. You won't be very comfortable 
if you've legs as long as mine, but it 
can be done. It will also fit in over-

head storage, provided the airplane 
has overhead racks; the one we 
returned on didn't . 

A Maturing Industry 
Sunday evening we registered and 

cruised through the exhibition hall to 
establish some landmarks. Monday 
morning was a press breakfast. 

The big announcement was that a 
full year of Xerox Americare service 
will now be bundled with each Com
pupro business system sold. Xerox's 
Joe Cleary, Americare's honcho, had 
a few words about parts and service; 
Xerox has stockpiled a lot of spare 
parts for the machines it services. 
Those include Osborne computers, 
incidentally. Americare is completely 
separate from Xerox Computer. It 
doesn't sell anything but service. 

You can buy different packages of 
services, with options for Americare 
to come to you, or vice versa, and so 
forth. The contracts aren't particularly 
cheap, but you wouldn't expect them 
to be. The important thing is that you 
can get service for a wide range of 
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Photo 2: The new and disdained keyboard arrangement from DEC. 

machines. (I wish I could list them, 
but my notes seem to be indecipher
able. I'm usually not coherent in the 
early hours. )  

At first thought Xerox Americare 
didn't seem like big news, but on 
reflection I think that in its quiet way 
this was the most important an
nouncement of the show because it's 
a sign that the micro industry is 
mature enough to attract not just 
hobbyists and micro nuts, but small 
businesses. The availability of skilled 
outside service means we don't have 
to stay exclusively with the big com
panies. It also means the micro 
customer base is expanding, which 
means that prices will continue to 
fall. 

It's good news for us all. 

PC Compatible 
The Las Vegas Convention Center 

is enormous. In addition, exhibits 
were also housed in the Sahara and 
Riviera Hotels, miles from the Con
vention Center. Not only were all the 
exhibition halls filled; a dozen 
smaller halls were also used. Every 
one of them, as well as the wider cor
ridors, was filled with exhibits. 

Half the exhibits were IBM PC 
look-alikes. I know, that's got to be an 
exaggeration; there aren't 750 com
puter companies in the world. Still, 
a lot of new computers were on 
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display, and just about every one was 
billed as IBM PC compatible. "Look!" 
they exclaimed. "We look just like 
IBM, only we're not IBM. Isnt that 
amazing?" 

I'm not so certain I'd want to be 
known as an imitator, but most of 
these companies want that very 
badly. We can call this "The Compat
ibility COMDEX:' Even the beer and 
coffee were IBM PC compatible. 

Of the PC work-alikes, the Eagle 
line remains my favorite, partly 
because I'm most familiar with 
them-I have both the Eagle 1600 and 
the Spirit XL-and partly because 
they go beyond ''being just like" the 
IBM machines. The Eagles are faster 
and, in my judgment, better engi
neered. 

Of the "just like IBM" machines, 
the one that most impressed me was 
the Panasonic. The company claims 
it's 100 percent compatible with the 
PC, and one of its salesmen told me 
he no longer carries software when 
he goes to demonstrate the Panasonic 
to dealers; he has them take PC soft
ware off their own shelves. He has, 
he says, yet to find PC software that 
won't run. 

The Panasonic is portable, which is 
to say it has a handle and can be car
ried if you don't mind getting mus
cular biceps. It's very competitively 
priced and should be a real challenge 

to the Compaq and other "me-too'' 
machines. 

How Are the Mighty Fallen 
Digital Equipment Corporation, 

aka DEC, had a large booth, but I 
didn't see many people at it. I don't 
know how many Rainbow computers 
DEC has sold, but I'd be very much 
surprised if the number approached 
Zenith's Z-100 sales. 

DEC has come out with yet another 
lousy keyboard with a big key just to 
the left of the space bar that transmits 
a complex escape sequence, the > < 
key between the Z and the left Shift, 
bad keys to interfere with hitting 
Return, and other such insults to 
touch-typists (see photo 2) . DEC 
claims this keyboard will be standard 
on all its new offerings, including the 
new VT-200 replacements for the 
VT-100 terminal. 

DEC is primarily a minicomputer 
company, of course. Part of the mini 
tradition is to isolate your customers 
from anyone else. Use a proprietary 
operating system, make people run 
software written just for your ma
chine and useless for any other ma
chine; that way you keep your cus
tomers away from the competition. 

DEC made it, what with disk 
formats that no one else can read or 
write to and its own operating sys
tem. True, the Rainbow can run both 
8- and 16-bit software, which is a big 
plus, but on the other hand, little 
outside software is currently avail
able. DEC wanted to keep its people 
from using software written for the 
IBM PC. It succeeded beyond its 
wildest dreams. 

I didn't notice one single exhibit 
advertise itself as "DEC compatible:' 

For the Most Important 
Person in My Life . . . .  

Last year we saw laser printers that 
could also double as your office 
copier. I had thought they'd be avail
able at reasonable prices by summer, 
but I never saw any. John Carr, our 
long-suffering editorial associate, was 
getting fed up with 110t having a 
copier, so we went out and bought 
one of those Canon machines that 
you see Jack Klugman advertising. 

We love it. It has never failed to 
work. We never have to mess with 
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toner or other copier supplies 
because the Canon uses a cartridge 
system that's good for about 3000 
copies. When it's used up, you put 
in a new one. The cartridges cost 
about $60 (that's about 2 cents a 
copy) . 

minute) . The character set is very 
nice, and it's certainly a letter-quality 
printer. There's provision for full 
fonts : uppercase and lowercase, 
italics, small capitals, etc . ,  as well as 
for special graphics, or for that 
matter, for downloading your own 
design. It doesn't have a tractor, but 
it does have a single-sheet feeder. 

Big Bubbles 
There was a lot of new hardware, 

including machines based on the 
Intel iAPX186 chip; but what im
pressed me most was Helix Labora
tories' Helix PC Bubble Disk for the 
IBM PC. (Helix also makes them for 
Apple II and lie machines.) We got the model that has a paper

feed system. You can override that by 
inserting a sheet of paper, which 
means that you can make it print on 

We've used our Cano11 office copier 
long enough to have considerable 
confidence in the cartridge system 
and sheet feeder being used. 

The Helix PC Bubble Disk is a 
board containing half a megabyte of 
bubble memory. You drop it into the 
PC, and the machine thinks this is a 
fast hard disk. It has its own ROM 
(read-only memory) aboard to read 
in the programs required to access it. 

- both sides of the paper if you like. 
We've been very pleased with it. 
At COMDEX, Canon announced a 

laser printer built much like our 
Canon office copier. It uses the same 
paper-feed system, including the 
override feature, so you can hand
feed special paper (or print on both 
sides) . It uses the same cartridge 
system. I couldn't tell whether the 
cartridges were identical to those in 
our copier. I'd be surprised if they 
were. 

I liked the Canon enough that I 
wanted one, but the company isn't 
selling them yet. All Canon would 
say is that you should be able to get 
one by the fall of 1984 and the end
user price will be less than $4000. 
Canon doesn't intend to sell direct to 
end users at all; it will sell the units 
to other manufacturers for incorpora
tion into systems with a non-Canon 
brand name. I confess I was consider
ably impressed. Unless I hear good 
reason not to, I expect to get one 
when it comes out; I like the speed, 
and it's very quiet. 

Because it's bubble memory, it's 
nonvolatile. You could even use it to 
transfer programs from one machine 
to another. It also has a write-protect 
switch (accessible from the back of 
the PC cabinet) and power-failure 
protection circuitry. Helix wants 
$1500 for the SOOK-byte board, but 
when Intel lowers the price of the 
bubble chips, it expects to cut that by 
a hundred dollars or so. 

The model on display at COMDEX 
was really nice. It isn't any larger than 
our daisy-wheel printers, and it's 
much faster (about 12 pages a 

We're getting a Helix PC Bubble 
Disk board, so there'll be a full report 

Our Specialty: 68000, 6809 CPU ,  gr�phic, database, communication , export 
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POWERFUL 68000 CPU 
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NOVATION 

LEXICON 
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Smartmodem 300/ 1 200 bps 499 Cromemco 5 1 2K RAM 68000 & 4 1 20 residents add sales tax. Manufacturers' warranty only. 2) CS 1 D5 Z80 & two floppies International customers, please confirm price· before Micromodem II w/software · · 270 .order. Accept P.O. from Fortune 500, schools and gov't. Smartmodem 300/ 1 200 bps 41 5 DU AL 68000 CPU, 80MB SMD 
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There are a lot of powerful reasons 
to write software for HP systems. 

You're looking at two of them. 
An enhanced UNIX"' operating system. And the 
cash bonuses you'll earn when you sell your UNIX
compatible applications with an HP system. 

Those are compelling reasons to participate in 
HP's special program for software companies. 

We have a whole range of products that can run 
UNIX, from our popular line of MC 68000-based 
machines to our powerful 32-bit systems. And 
we'll be expanding that range all the time. 

While we're giving you a wider choice of prod
ucts for your programs, we're also making it even 
easier for you to write them. 

We've developed an especially powerful version 
of the industry standard UNIX, called HP-UX. Its 
enhancements provide for graphics, data base 
management and networking, to name just a few. 

When you team up with HP, you have our full 
service organization behind you. Our factory and 
field support teams are dedicated to problem-

solving. So, if you or your customers have any 
questions about HP-UX, just give us a call. We're 
ready to help. 

And we're ready to make your efforts very 
rewarding. When your customer buys an HP sys
tem because of your application, we'll give you a 
cash bonus of 30% of your software's sales price 
up to 6% of the net HP system's price. Our only 
restriction is that, to qualify for the bonus, your 
software must sell for at least $10,000. 

There are lots of other good reasons to write 
HP-compatible software for UNIX or any of our 
other operating systems. To find out all about 
them, write to H ewlett-Packard, Attn : Gwen 
Miller, Dept. 5 7 190, 19447 Pruneridge Avenue, 
Cupertino, CA 95014. In Europe, contact Henk 
van Lammeren, Hewlett-Packard Nederlands B.V., 
Dept.57 190,P.O. Box 529, 1180 AM Amstelveen, 
The Netherlands. 

F'f/flW H EW LE T T  
�a PAC KA R D  

UNIX is a trademark of Bell Laboratories. 8002315 

TM 
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in an upcoming column. Meanwhile, · 
I saw it running at COMDEX, and 
this is my choice for the most exciting 
new hardware at the show. 

Mass Storage 
Last year I speculated that if the in

dustry could get together on the size 
and format of disk drives of 3 + 
inches, these drives plus memory 
drives and cartridge hard-disk drives 
would take over, leaving Ettie place 
in the market for conventional 8-inch 
and 5%-inch floppy disks. 

That doesn't seem to be happen
ing. Instead, even someone as con
servative as I am now must admit 
that 5%-inch technology is reliable 
and here to stay. That's not optimum, 
because when they designed 5lf4 -
inch disks they didn't put in com
munications lines that let the 
machine know whether there's a disk 
in the drive. With 8-inch disks there's 
a hardware method of telling 
whether the drive is ready; thus, a 
"drive not ready" error can be com
pensated for. It's much harder to 
recover from that kind of error in 
5 %-inch disks because there's no 
way for the machine to determine 
whether there's a disk present until 
it actually tries to read it. 

Even so, 5lf4-inch drives are gaining 
on the vest-pocket drives. I think 
that's a shame; the vest-pocket disks 
are, I think, more convenient, and 
certainly make for smaller and lighter 
machines. However, the industry's 
failure to agree on a standard-at 
least three sizes and formats are out 
there, each with powerful advo
cates-has hurt the vest-pocket disk's 
chances of taking over. Example :  the 
Jonos, a really nice little portable, 
began with 3lfz-inch vest-pocket 
disks, but it can now be bought with 
5 lf4-inch disks. 

Meanwhile, few companies seem 
to have gone with the 5lf4 -inch re
movable hard-disk cartridges. These 
hold 5 megabytes and looked like a 
good deal last year, although my 
engineer friend Tony Pietsch was a bit 
concerned about some of the tech
nical details. Whether it's spindle 
wear or something else, I didn't see 
any removable cartridge systems, al
though there may well have been 
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some I overlooked. Certainly, they 
weren't very much in evidence. 

However, Rana did have on display 
its new 2.5-megabyte 5 lf4 -inch floppy
disk system. This is a special drive 
that uses a preformatted floppy disk. 
The formatted floppy disks will cost 
(initially) about $15 each. Compare 
that to $90 for a 5-megabyte hard-disk 
cartridge. Also, the Rana drive system 
will sell for less than removable hard 
disks. We're getting an early copy of 
the Rana 2.5-megabyte drive; full 
report in an upcoming column. 
Meanwhile, this new development 
may well be the salvation of floppies 
for some time to come. 

Carrying the Mail 
Tony Pietsch contracted with Bill 

Godbout to furnish WRITE, the text 
editor Tony wrote more or less to my 
specifications, for the Compupro 10, 
a multiuser system better known in 
my columns by the code name 
Shirley. Shirley uses the MP/M-8/16 
operating system, which has some 
significantly different quirks from the 
CP/M 2.2x environment that WRITE 
was developed in. Tony ground up a 
new version of WRITE to run on 
Shirley, but he didn't get finished 
until the absolute last minute. 

He also hadn't arranged for a hotel 
room. That turned out to be a mis
take : nobody was accepting reserva
tions in Las Vegas during COMDEX. 
Tony didn't want to go up and sleep 
in the park, so he prevailed on me to 
carry a copy of WRITE for Shirley, 
which I duly did. Of course, there 
were a couple of system options and 
switches that had to be set right, and 
nobody knew how to do that, so it 
took a couple of phone calls to Pasa
dena to get WRITE going; but by 
Monday afternoon, I could see 
WRITE running on four different ter
minals, all powered by the same 
central machine. 

Interestingly enough, running four 
at once didn't slow things down at 
all; at least I didn't notice anything, 
with one exception. When you write 
to the hard disk, you have to wait 
your turn; so if two users try to save 
text at the same time, one has to wait 
while the other gets done. Even with 
waiting it takes about as long to save 

on Shirley as it takes me to save onto 
floppies with my single-user system. 

A Standing Ovation 
Ovation Technologies has what 

may be the best microcomputer soft
ware I've ever seen. 

I met Robert Kutnick, Ovation's 
director of development, at the Tandy 
press breakfast. The Ovation soft
ware was running on one of the new 
Tandy 2000 machines .  Alas, I was 
more concerned with talking with 
the Tandy design people-on that, 
see below-and thus never saw a 
demonstration of Ovation with that 
machine. However, Dr. Kutnick was 
kind enough to give me a ride from 
Caesar's Palace, where the breakfast 
was, to the Convention Center, and 
during the ride he invited me to come 
see Ovation's product. 

I went more out of gratitude for the 
ride than anything else. I don't 
usually watch software demonstra
tions; I prefer to get the stuff to 
Chaos Manor and bang on it myself . 
Worse, Ovation didn't even have its 
software running in its exhibit booth; 
for marketing reasons I don't need to 
understand, it was exhibiting the 
Real Thing only up in its suite in the 
Hilton. 

It's nearly impossible to get any
where in the Hilton during COM
DEX. There aren't enough elevators, 
and there are too many people look
ing for free dinner and drinks at 
hospitality suites. However, the 
Ovation suite was on the same floor 
as the Xerox Americare party I was 
going to, so it wasn't hard to stop by, 
which I did, and wow! am I glad. 

Ovation has a combination text 
editor and spreadsheet that interact 
so that the overall effect is wonderful . 

Let me describe. You write a letter. 
In the letter you put some numbers. 
Now you go through and put the 
cursor on each number. You can give 
that number a variable name. The 
name is known to the computer; the 
number in the letter stays the same. 
But now you can redefine that vari
able as, say, the sum of some other 
variables. When you do, kazango!, 
the number is changed in the letter. 

There's more. Now assume you 
want to make a graph. You use the 



WITH THE PASSWORD"' MODEM AND 
TEIJPAC"' BEN FRANKLIN COULD HAVE 

PUBLISHED THE FRIDAY EVENING POST. 
he Password" modem and the cost will be half or less- the 
Telpac•• software deliver text fast, proofreading zero! 
ar, cheap, and letter-perfect. Fast? Password is USR's viFtually 

Ten times faster than an expert typ- automatic modem: 300/1<200 baud, 
ist (and four times faster than most auto dial/answer, auto mode/speed 
other modems) . Far? Crosstown or select, two-year warranty. $449.* 
crosscountty. Letter perfect? Multi- Telpac, the USR friendly tel�com-
ple accuracy checks of your text are munications software package, 
just one editorial benefit. Ch,eap? $79. Wiiite or: call for. complete 
Thousands of words by phone (Y!)JfM descriptions - both �lpac 
lines, for less than express mail. t5:t and Password do far more 
And if the text is to be typeset, than this! 

U.S. ROBOTICS I NC. 
1123 WEST WASHINGTON • CHICAGO, I LLINOIS 60607 

(312) 733-0497 
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.i.Oial. CONTROL: 
FORTH: FOR Z-8�, 8086, 68000, and IBM® PC 

Complies with the New 83-Standard 
GRAPHICS • GAM ES • COMMUNICATIONS • ROBOTICS 

DATA ACQUISITION • PROCESS CONTROL 
• FORTH programs a re instantly FORTH Application Development Systems 
portable across the four most popu lar include interpreter/compiler with virtual memory 

· management and multi-tasking, assembler, ful l  
microprocessors. screen editor, decompiler, utilities, and 1 30 + • FORTH is interactive and conver· page manual. Standard random access files 
sational, but 20 times faster than used for screen storage, extensions provided for 

BASIC. access to all operating system functions. 

e FORTH programs are highly struc- Z-80 FORTH for CP/M® 2.2 or MP/M I I ,  $50.00; 
8080 FORTH for CP/M 2.2 or MP/M I I ,  $50.00; 

lured, modular, easy to maintain.  8086 FORTH for  CP/M-86 or MS-DOS, $ 1 00 oo: 
• FORTH affords di rect control over PC/FORTH for PC-DOS. CP/M-86, or CCPM, 
all interrupts, memory locations, and $ 1 00.oo; 68000 FORTH for CP/M-68K, $250.00. 

i/o ports. FORTH + Systems are 32 bit implementations 

• FORTH al lows ful l  access to DOS that allow creation of programs as large as 1 

fi les and functions. 
megabyte. The entire memory address space of 
the 68000 or 8086/88 is supported directly 

• FORTH application programs can 
PC FORTH + $250_00 

be compiled into turnkey COM files 8086 FORTH + for CP/M-86 or MS·DOS $250.00 
and distributed with no l icense fee. 68000 FORTH + for CP/M-68K . . $40o.oo 
• FORTH Cross Compile rs are Extension Packages available include: soft

available for ROM 'ed or disk based ap- ware floating point. cross compilers, I NTEL 
plica lions on most microprocessors. 8087 support, AMD 951 1 support, advanced col

Trademarks: IBM, International Business Machines or graphics, custom character sets, symbolic 

corp . .  CP/M. Digital Research Inc.: PC/Forth + and debugger, telecommunications, cross reference 
PC/GEN. Laboratory Microsystems, Inc. utility, B-tree file manager. Write for brochure. -• Laboratory Microsystems Incorporated � 4147 Beethoven Street, Los Angeles, CA 90066 ��-� � Phone credit card orders to (213) 306-7412 

Busine66116l!6UIIIP 
Business as usual these days means a 
computer that's up and "humming.·· 
But if your computer were stolen or 
damaged, you wouldn't have busi
ness as usuaL 
YOU'D HAVE TROUBLE! 

You can get fast replacement 
for your entire system and be back in 
business in a hurry by protecting 

/,- - - - --- - - - - ---- - - - -, Fast, courteous claims handling prevents 
,/ 11 your losing valuable business computing 

lt r - -- - - - - - - - - - - - - - - - - - , •, time. 
I I 

'• , .  . . , ,  
: :  (Not without : :  . , , ,  
' •  your comhuter , ,  . ,  '1' , . 
: :  it wouldn't be.) : :  I I  I I 
I t  ( I  

your computer with SAFEWARE Per- � \ 1 f 
sonal Computer Insurance. It's the only •.::- - _ _ /; 

Find tl1e premium price for tl1e 
coverage you need listed in tl1e table be
low, avaiillble for as low as $35 per year. Fill in the coupon today. Your 
coverage will begin as soon as your 
coupon application is received. Or for 
even faster coverage, call our toll free 
number: 

coverage designed specifically for per-
r;---== ::-:_-_-=--.:--.:::-::-::-:::! 

sonal computers used for business /'-� _ _ _ _ _ _ i, J-800-848-3469 
- in your office, shop or home. / 1 -- - - - - -- - - - r l;  (/n Ohio ca/11-6141262-0559! 

SAFEWARE protects ALL 1 L- , : 1 Phones open 8 a.m. 10 8 p . 111 . .  

h dw ALL �---·" ftwa 1 .... _ .--.J 1 Monda I' rhrough Smurdal' 
ar are, purc.lll:>w so re , - - - - -- - - - - - - _ _, 1 · · 

and ALL media against theft, dam- 4:.:::.:. :_-- _ _ _ _ _ _ _ _ \ � =\ ����,����e�� ���ss��uctible. 
- - - - - - - - - :: = = = =--: � QSAE EWAREJ 

Total Hardware, Media & Annual 
Software System Value Premium 

U p !o $  2.000 $ 35 

$ 2 .00 1 -$ 5 .000 $ 60 

$ 5.00 1 -$ 8 .000 $ 7 5  

$ 8 .00 1 -$ 1 1 .000 $ 90 

$1 t .00 1 -$ 1 4 .000 $ 1 05 

M"i l 10: SAFEWARE. P.O. Ho\ 1122 1 1 .  Columho�>. OH 43202 . 

Before I'm out of business, 
please issue my SAFEWARE I nsurancc: Coverage. 

N"mc __________________ _ 
S!rCCI __________________ _ 
C iry _________ �<talc ___l ip ____ _ 

Call m/1-free fnr rates 011 ltiglll!r tm'f'rll}:t'· System value $ ______ DC heck Enclosed OVISA 0 MasterCard 
Coremge differs in Texas. . 
ltis an wulenvriting re(/lfirrment tlwtyou insure Car(.] # l=xr. Date: ___ _ 
your .\ysremfor il.\"ju/1 l'alfll•. 

11\T 
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cursor to open a hole in the letter; 
that's where the graph will be 
printed. Now you put the cursor on 
each number you want to be in the 
graph, or specify the variable name 
associated with the number; touch a 
special function key; and, kazango!, 
there's your graph, right there in the 
middle of the letter. 

Suppose it was a pie graph and 
you decide to change to a bar graph. 
Nothing to it . Now, use the cursor to 
change one of the bars 

. 
on the 

graph-and the number in the text 
instantly changes to match it! 

There's more, but you get the idea. 
I don't recommend that people go 

out and buy software until I've had 
a chance to wring it out, examine the 
documents, test it at boundaries, and 
the like. On the other hand, Ovation 
isn't ready to sell the program this 
week anyway. 

We're getting Ovation here Real 
Soon Now. I can hardly wait. It's 
potentially the most powerful micro 
software I've ever seen; and it's real 
easy to use, too. Before you buy a 
spreadsheet or text editor for your 
IBM PC, do try to look at Ovation. 
You might like it . 

Tandy Strikes Again 
· Tandy introduced its Model 2000 at 
a press breakfast in Caesar's Palace. 
After speeches by at least four dif
ferent people, each of whom re
peated what the last one had said, 
they literally unveiled the machines, 
which had previously been covered 
with a tablecloth. 

It's nice-looking equipment. 
The Tandy 2000-there's nowhere 

on it the words "Radio Shack"; ap
parently the company is a bit con
cerned about its image with the 
business community, as indeed it 
darned well ought to be-uses an 
Intel iAPX186 chip. The "one-eight
six;' as it's known in the development 
community, is one of Intel's 8086 
family. It will run any software 
developed for the 8086 and 8088 
chips. It also has some unique in
structions of its own, and it's a lot 
faster than the 8086 or 8088. 

What this means is that any PC
DOS software that's hardware in
dependent (not written specifically to 



The micro invasion 
has begun. And, chances 
are, you've now got a lot of 
different people in a lot 
of different departments 
using a lot of different 
rmcros. 

Now there's a way for 
you to control and maxi
mize the benefits of all the 
different micros in your 
domain. 

Fight back with dBASE II� 
dBASE II is the relational database 

management system from Ashton.:rate 
that enables you to manage your micro
based corporate data resources with the 
high level of consistency and sophistica
tion you've enjoyed with mainframe and 
minicomputer systems. 

Armed with dBASE II and the 
dBASE II RunTime™ program develop
ment module, you can write programs 
which will enable micro users in each 
department to "do their own thing" while 
creating complete database consistency 
throughout the company. 

dBASE II is a powerful, flexible way 
for you to effectively manage the micro 
proliferation. 

Circle 35 on inquiry card. 

Help is here . . 
If you'd like to know more about 

how dBASE II and RunTime can help you 
win the micro management battle, contact 
Ashton.:rate today. 10150 West Jefferson 
Boulevard, Culver City, CA 90230. 
(800) 437-4329, ext. 212. In Colorado 
(303) 799-4900. In the U.K. (0908) 568866. 

ASHTON ·TA1E 
dBASE l l  is a registered trademark and RunTime is a trademark of Ashton-Tate. 

Suggested retail price for dBASE ll is $700. 
© Ashton-Tate 1984 
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Photo 3: Color graphics on the Tandy Model 2000. Monochrome 
is standard, but color doesn't cost much more. The Model 2000 shaws 
all the signs of being a great success if the Radio Shack image can 
be overcome. But can Tandy get enough 80186s to build the 2000? 

Photo 4: The Zenith 25-inch RGB monitor. The Zenith Z-100 is run
ning Microsoft's Windows program. You can read it from across the 
booth. Zenith also showed its newest 13-inch RGB monitor intended 
for both Zenith and IBM products. 

make use of the IBM PC's graphics 
and such like) will run with the 
Tandy 2000. However, there may be 
problems with some copy-protected 
software. 

The machine will be described in 
great detail in other BYTE articles, so 
I'll only mention my impressions. 
(See 'The Tandy TRS-80 Model 2000" 
on page 306.) 

First, we liked the color graphics 
(see photo 3). The machine seems 
fast, and it does a nice job with its ex
tensive color capabilities. Alex will 
probably have more to say on that; 
he's the graphics freak in Chaos 
Manor. 

Second, it looks like a good, well
made machine, with good all-around 
capability. 

Incidentally, the Tandy 2000 is 
going with Microsoft operating sys
tems, including Xenix. It's my im
pression that more companies are 
drawing away from Xenix, which is 
a Microsoft "sort of Unix," than are 
adopting it. 

Zenith 
Zorro, our Z-100, has become a 

workhorse here, so I was glad to see 
new Zenith products. The most im
pressive was a 25-inch RGB (red
green-blue) monitor. It was dis
playing Microsoft's new Windows 
program on a Z-100. Believe me, a 
25-inch monitor is big (see photo 4) . 
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Zenith also announced an 8087 
board for the Z-100. Jim Hudson, who 
developed the 8087 math board for 
our Compupro, also has an 8087 for 
the Z-100. The Zenith one is much 
simpler, only four chips; Hudson's 
board uses an S-100 slot and contains 
256K bytes of memory. We're getting 
both boards, so I'll be able to report 
on them in a future column. Mean
while, there's a growing list of soft
ware that makes use of the 8087. It's 
a worthwhile capability if you do any 
number crunching at all; the 8087 
does floating-point arithmetic about 
a zillion times faster than the 8086. 

Meanwhile, the Hudson and 
Zenith boards have different niches, 
and I expect them to coexist . 

Alex notes: "Zenith put a quieter 
fan on its new Z-100s. Even in the 
noise and haste of COMDEX it was 
noticeable:' That makes me wonder 
if I can get one of the new fans and 
retrofit it; we like Zorro, but he is a 
bit noisy. Alex also notes that the new 
ROMs and BIOS (basic input/output 
system) for the Z-100 are much ad
vanced over the versions we have, 
and it's time to update. Apparently 
Zenith has made update offers to 
people who bought its machines, but 
since Zorro still belongs to Zenith 
Data Systems we don't always get the 
notices, alas. 

It wasn't at the Zenith booth, but 
we saw the Macrotech 1-megabyte 

memory board working in a Z-100. 
Macrotech�s memory still has the 
lowest cost per kilobyte, as far as I can 
tell, anyway. 

We continue to hear the rumor that 
Zenith will come out with a Z-100 
with a detached keyboard, but there 
was no sign of one at the show. 
Maybe it is just a rumor after all . 

MPI 
Zenith also had the Printmate 150 

printer in its booth. This is our 
favorite dot-matrix printer, for rea
sons I've given in the column. Hav
ing an outside printer in a Zenith 
booth is a first, since previously only 
Heath stores carried the Printmate. 

MPI, "The Printer People;' was dis
playing the Sprinter in its own booth. 
The Sprinter is a small portable 
printer. Like the Printmate 99, it can 
take tractor feed or single sheets of 
paper such as letterhead; and like the 
150, it has the capability for up to 68K 
bytes of print buffering. 

The Sprinter comes in a hard shell 
case and is designed to be rugged 
enough to go as checked luggage. 
John Matlock of MPI has taken his on 
three trips now and swears that the 
only signs of travel are some black 
marks on the case. I was supposed 
to receive a demonstration model of 
the Sprinter at COMDEX so I could 
test that myself, but Alex and I were 
so burdened with stuff that we just 



Mylstar Symbolic Debugger V1 . 1  

The plain and simple difference is that Mylstar's 
Symbolic Debugging Program speaks to your IBM 
PC in a language you both can understand, plain 
and simple. 

Employing the same command structure, it 
allows you to use symbol names, mathematical 
expressions, batch files, on-l ine help, multi
command macros and other time-saving entries. 

TO ORDER . . .  
Call (31 2) 562-7400 o r  mai l  coupon today. 

*Designed for IBM PC-DOS 1 . 1  with 128K RAM minimum 

MYLSTAR 
ELECTRONICS 
I NC. 

165 West Lake Street 
Northlake, I llinois 60164 
A Columbia Pictures Industries Company 

Circle 258 on inquiry card. 

is Mylstar's 
Symbol ic 
Debugging 
Program* 

It's the enhancement to the IBM Debug 
Program you've been looking for-because it fi l ls in 
the gaps-shortening the frustrating debugging 
process by as much as 50%-leaving you more time 
to do the work you need to do and the work you want 
to do, plain and simple. 

Mylstar's Symbolic Debugging Program has 
been programmer-tested for over a year at Mylstar 
Electronics, Inc. ,  (formerly D. Gottlieb & Co.) ,  
designers of the video arcade game, Q*BERr� 

r - - - - - - - - - ,  
My I star Electronics, Inc., I 1 65 W. Lake St., Northlake, IL 60164 I Please send me Mylstar's Symbolic Debugging I Program for use with the IBM PC computer. Enclosed 
is $ 1 25, plain and simple. 

I D Check D Money Order 

NAME I FIRM 

I ADDRESS 

1 1 5  

I �CI�TY�------------=ST�A�TE�----�Z�IP ____ _ 
I l l inois residents add 7% sales tax 

I I I I I LAIIow 2-4 weeks for delivery J - - - - - - - - -
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couldn't carry anything more. MPI is 
shipping one instead, and I'll carry 
it on my next few lecture tours. I con
tinue to be impressed with MPI's 
printers. 

The portability of the Sprinter gen
erated some humorous advertising, 
including buttons that said "Handle 
me," and "Pick me up," and "I'll go 
with anybody," which seemed a bit 
daring for a Salt Lake City firm . . .  

Teletype 
Teletype is back in micro land with 

a terminal . It's a bit expensive, about 
$1500, but it has a number of pages, 
lots of memory, and lots of features. 
It may well be worth it. 

When I went into the Teletype ex
hibit area, I was approached by a 
young salesman. 

"I want a five-level Baudot 
machine;' I said wickedly. 

He was completely nonplussed. 
Fortunately, a sales manager was 
nearby, who said, "In the Smith
sonian, I imagine:' 

After all, in the early days of the 
micro revolution, old Teletype elec-

trornechanical bangers were often the 
only terminal equipment we could 
get, which is why one of the 
"devices" in CP/M is to this day the 
TTY: or Teletype. It's also why to this 
day some programs have the Delete 
key "echd' the deleted letter; if you're 

Because the Hi lton 
exhibit area is  in a 

direct l ine between the 
H i lton lobby and the 

main Convention 
Center, it was always 

ful l  of traffic .  

using the Teletype as a console, it has 
to be that way because a TTY can't 
backspace. 

Alas, for all its early dominance, 
Teletype didn't understand what was 
happening and made no concessions 
to the micro revolution; and whereas 
most micro people owned some kind 
of Teletype device early on, it wasn't 
long before the micro community 
had left the company behind. 

I don't really miss the sound of the 

old TTY banging away, and I'm sure 
glad I don't have to remember what 
five-level Baudot is; but I'm also glad 
to see Teletype corning back. It's like 
welcoming the return of an old 
friend. 

The Mad Computer 
The Mad machine was over in the 

Hilton exhibition hall; this was ex
ceedingly hard to get to because the 
security people never let us in before 
show hours, and because the Hilton 
exhibit area is in a direct line between 
the Hilton lobby and the main Con
vention Center, it was always full of 
traffic. I very nearly didn't go in there 
at all . 

Alex did get there, and persuaded 
me to go see the Mad computer. He 
votes the Mad "best-looking com
puter in the show," and says, "It has 
one well-kept secret : it has IBM slots 
in it. Another module can hold four 
more IBM PC cards. Because it uses 
the Intel iAPX186 chip, it can't use 
IBM memory boards (because the 186 
is a true 16-bit device, and Big Blue 
stayed with an 8-bit bus) . Most other 



expansion boards should work fine:' 
Alex also noted, "The gimmicks for 

Mad are impressively different: 
modularity and ergonomics. The 
basic computer has two modules:  the 
computing module and the data 
module. The computing module has 
the processor, memory, two serial 
ports, one parallel port, video, and 
keyboard interface. The data modules 
contain either two half-high IBM
type floppies or one floppy and a 
10-megabyte hard disk . Of course, 
you can buy the hard-disk module 
later and run both. Interestingly, the 
hard disk is powered by the main 
computer. 

"The Mad's screen has 720- by 
350-dot resolution; add more RAMs, 
get more resolution. The keyboard 
(and the whole computer) conforms 
to European ergonomics standards, 
but it still looks good. It has a Selec
tric keyboard layout, without extra 
keys in the wrong places. If you're 
looking for a machine that will look 
good in the office while working 
well, look at the Mad." 

I did note that Mad claims high 

compatibility with the IBM PC, while 
running much faster than the PC. It 
certainly is a handsome machine. 
Alex and I played about with one for 
a while, and it's quite fast. Like the 
Eagle, it's an improvement on the PC 
rather than just a copy. 

Mad claims high 
compatibil ity with the 

IBM PC, while 
running much faster; 
l ike the Eagle, i t 's an 

improvement on the PC 
rather than just a copy. 

Networks 
A number of networking systems 

were on display; so many that Alex 
makes them (along with windows) 
one of the two themes of this year's 
COMDEX. 

Networking is a subject of suffi
cient complexity that I want to deal 
with it in the column rather than in 
a show report. For here, I'll just 
report that there are a lot of ways to 
get computers to talk to each other, 

Let the gibberish stop here. 
The TDK No-Risk Disk.sM 

and no one standard method has 
emerged .  

This was one of Bill Godbout's 
laments at his press breakfast. Com
pupro has taken a firmly wishy
washy stand on networks by cutting 
holes and covers for a bewildering 
variety of plugs and jacks and sockets 
on the back of its machines. Godbout 
did cite some studies that indicate 
that perhaps the best network ar
rangement is nodal, with perhaps 
four machines connected together 
into a node, then one connection 
from that to similar nodes. The Com
pupro 10 is a four-user system, which 
isn't a total coincidence. 

Corvus, meanwhile, has taken a 
firm stand for Omninet. No wonder, 
since it's its baby. Omninet has the 
advantage that the cable connecting 
systems is simple-just twisted pairs 
of wires-and the maximum distance 
between nodes can be about 2000 
feet. This is almost as long as Ether
net, which uses coaxial cable and is 
10 times as fast but more than twice 
as expensive. We have a Corvus sys
tem here, and we're beginning to 

Because no matter how many times you play it, the TDK No-Risk 
Disk won't scramble your thoughts or play games with your words. 

Not once. Not ever. 
Our lifetime replacement warranty guarantees that. 
And our almost 50 years of experience 

in developing superior magnetic recording 
products support that. 

· 

That incidentally is more than you can 
say for any other disk. 

Bringing us to our point. 
Don't play games with an ordinary disk. 
When you can play for keeps with an 

extraordinary disk. 

&TDI<. 

TDK offers a complete line of the most popular disks in Sif4 - and 8-inch formats. 

TDK. THE NO-RISK DISK: 
Circle 344 on inquiry card. BYTI: Mi!Icll 1984 365 



string twisted pairs of wire from the 
back room to tny office, so we'll be 
able to report in detail later. 

Meanwhile, there's no agreement 
on what will be the network; but 
there's wide agreement that network
ing is desirable. 

Bottom Line 
COMDEX is huge. If you don't be

lieve that, consider that I was a week 
in Las Vegas and didn't manage to 
make one single wager. Now true, 

Products. Mentioned 

Canon U.S.A. Iric. 
. One Canon Plaia 
· Lake Success, 'NY 11042 

(516) 4�8-6700 

Compupro 
3506 Breakwater Court 
Hayward, CA 94545 

(415) 786-0909 

Corvus Systems 
2029 O'Toole Ave. 
San Jose, CA 95131 

(408) 946-7700 

Digital Equipment Corporation 
146 Main St. 
Maynard, MA 01754 

(617) 897-5111 

Eagle Computer 
983 University Ave. 
Los Gatos, CA 95030 

(408) 395-5005 

I'm hardly a gambling man, but I do 
like to buy about $50 worth of chips 
and shoot craps until it's gone; but 
not this time. Between the breakfasts 
and the evening receptions and the 
dinner parties, I found COMDEX all 
work and very little play. 

It's a strenuous show, and I don't 
recommend that readers go to it; but 
it's a must for anyone trying to keep 
up with this bewildering world of 
microcomputers. 

Jerry Pournelle welcomes readers' com
ments and opinions. Send a self-addressed, 
stamped envelope to Jerry Pournelle, c/o 
BYTE Publications, · POB 372, Hancock, 
NH 03�9. ·Please put your address on the 
letter as well as on the envelope. Due to 
the high volume of letters, Jerry cannot 
guarantee a personal reply. 

Onward and upward. I love it. • 

Jerry Poumelle is a former aerospace engineer and 
current science-fiction writer who laves to play with 
computers. 

Laser Printer 

Compupro 10 
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Keyboard 
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Otrona Corporation 
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Rana Disk Systems 
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Attache Computer 
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2Smegabyte System 
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See Software. 
. Dick is a programmer. Dick is bored. Harried. Dick strug

gles with trace chores. Debugging routines. Nonexistent 
documentation. Hidden bugs. So Dick is four months 
behind schedule. And customers are 
upset when bugs slip through. 
They yell and make Dick 
upset. They make 
Dick's boss upset. 
Nobody 
IS very 
happy. See Software Run. Jane is a happy program

mer. She uses ANIMATOR�M 
It's a visual programming aid for Micro Focus 
COBOL. It runs on a micro. It makes child's play 
of test and debugging tasks. 

With ANIMATOR Jane sees a picture of 
the program explaining itself. In real time. In 
COBOL source code. ANIMATOR tracks the 
program's exact execution path. Including sub
routine branches. Jane can have the program run 
fast. Or slow. Or stop. With one key. This makes 
it easy to spot problems. Insert fixes. Set break
points. Instantly. 

Jane's programs are best sellers. They're 
delivered on time. With no hidden bugs. Jane's 
boss likes this about Jane. Because he doesn't 
like customers to yell at him. 

Run, Software, Run This software vendor just • went public. Because he 
doubled productivity. Eliminated bugs. 
Cut costs. Produced terrific applications. 
Beat the competition to market. And 
customers don't yell at him anymore. 
All thanks to ANIMATOR. 

See ANIMATOR now. 
Let ANIMATOR help you do better ' 
work. And speed your applications to 
market. For detailed information or 
a demo, contact: 

Circle
· 397 on inquiry card. 

M I CRO FOCUS 
2465 East Bayshore Road 
Palo Alto, CA 94303 
(415 ) 856-4161 
© 1983 Micro Focus Inc. 
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Pascal's Design Flaws 
Modula-2 Solutions and Pascal Patches 

A description of seven subtle problems with Pascal, 
and a look at how Modula-2 avoids them 

by Mark C. Johnson and Allen Munro, Behavioral Technology Laboratories 

Niklaus Wirth was only warming to 
the task of creating the perfect pro
gramming language when he devel
oped Pascal. If you regularly program 
in Pascal you probably have pet 
peeves about its "bugs" or "gaps'� 
the design flaws of the language that 
you encounter again and again. Pas
cal, like other languages originally 
designed to teach computer pro
gramming, has several serious defi
ciencies. Wirth's newest structured 
language, Modula-2, remedies some 
of Pascal's flaws and also provides 
mechanisms to enforce modular pro
gram design more strictly than does 
Pascal. 

The most important components of 
Modula-2 are not its ability to "fix" 
Pascal's structure, but rather the fea
tures associated with the concept of 
the module. Modules provide for 
secure independent development of 
different portions of a program in a 
way that Pascal constructs do not . 
Even those Pascal implementations 
that provide separately compiled 
units such as the UCSD (University 
of California at San Diego) p-System 
do not provide for truly modular de
velopment . 

Our focus here, however, is not 

Modula-2's underlying design con
cepts. Instead, we want to examine 
some of the flaws of Pascal, to see 
how Modula-2 solves them, and also 
to show how working Pascal pro
grammers get around these flaws. In 
addition, our analysis should help 
you form some opinions on the value 
of the Modula-2 compensations for 
some of Pascal's design flaws. 

Pascal's Seven Deadly Sins 
We will examine seven separate 

problems with Pascal with different 
degrees of detail . Many of the solu
tions may be familiar to you, but you 
may find a useful Pascal trick or two 
that you haven't encountered else
where. While some of the problems 
are straightforward, others are more 
subtle and may call for more than one 
solution, each appropriate in a dif
ferent programming context. For each 
language-design flaw, we present 
first the nature of the problem, then 
the approach taken in Modula-2, and 
finally one or more Pascal method for 
getting around the difficulty. 

Short-Circuited Boolean 
Expression Evaluation 

For processing a Boolean expres-

sian (e.g . ,  in an IF statement), the 
Pascal-language definition does not 
permit what we call short-circuited 
evaluation-cessation of the evalua
tion when the expression is false. In 
fact, in most implementations, eval
uation of a Boolean expression pro
ceeds inexorably from left to right 
until the end of the expression. This 
can be inefficient, because the result 
of a Boolean expression can often be 
determined without a complete eval
uation. Encountering a false part on 
one side of an AND expression 
means the result will be false, regard
less of the complexity of the other 
side. For example, consider: 

IF FALSE AND 

( 

(A = B) OR (B = C) OR (C = D) AND 

(ARCTAN(X*Z) I 99.0 = 22.0) 

) 
THEN DO_SOMETHING; 

Clearly, the procedure DO_SOME
THING will never be invoked be
cause of the false on the left side of 
the AND. In Pascal, the right side will 
be evaluated anyway, which is ineffi
cient. 

In the same manner, a true condi
tion on one side of an OR expression 
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forces an expression to be true, re
gardless of the other side. In the 
statement below, DO_SOMETHING 
will always be called: 

IF TRUE OR 

( 

(A = B) OR (B = C) OR (C = D) AND 

(X*2/ 99.0 = 22) 

) 

THEN DO_SOMETHING; 

In addition to being inefficient, full 
Boolean evaluation causes problems 
when part of the expression is unde
fined. For example, suppose you 
wish to see if someone struck the 
Escape key. You might use the follow
ing code : 

READLN(STRNG); { STRNG is 

declared STRING } 

IF STRNG [l] = CHR(27) { Escape is 

ASCII 27} 

THEN WRITE('Escape was 

detected!'); 

This works fine, unless the user hits 
Return without entering anything. In 
such a case, the variable STRNG has 
a length of zero and that causes a 
value-range error for the IF state
ment. In Modula-2, this problem is 
easily avoided with the following test 
for the length of the string: 

IF ( LENGTH(STRNG ) <  > 0) AND 

( STRNG [l] = CHR (27) ) 

THEN WRITESTRING('Escape was 

detected!'); 

If the first part of the IF expression, 
LENGTH(STRNG) < > 0, is found to 
be false, then the evaluation is short
circuited, and the second conjunct is 
never evaluated. This prevents a ref
erence to STRNG[l] that produces an 
error. 

If you attempt such an approach in 
UCSD Pascal, you will discover, to 
your dismay, that the compiler gen
erates code that blindly evaluates the 
entire expression. Even when the 
first part is false, the second conjunct 
will be evaluated, despite the fact that 
"FALSE AND X" must always be 
false, regardless of the value of X. In 
this Escape-detection example, the 
Pascal code still produces a value-
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range error. 
One well-known substitute for 

AND expressions in Pascal is to use 
two IF statements as below: 

IF ( LENGTH(STRNG) < > 0 ) THEN 

IF ( STRNG[l] = CHR(27) ) THEN 

WRITE('Escape was detected!'); 

If the first IF is false, then the second 
IF will not be evaluated.  Thus, for 
AND-type expressions, the Pascal 
programmer can simulate a short-cir
cuited evaluation of the Boolean ex
pression. 

Short-circuited evaluation works 
equally well with OR conjuncts in 
Modula-2. In Pascal it is necessary to 

If you attempt such an 
approach in UCSD 

Pascal, you wil l  
discover, to your 
dismay, that the 

compiler generates 
code that bl indly 

evaluates the entire 
expression.  

find a way to replace the OR expres
sion with nested IF statements in 
order to prevent the unwanted eval
uation of its second part. If the first 
conjunct is true, there is no need to 
evaluate the second, since the entl.re 
expression must be true. 

Suppose you want to call pro
cedure WHATEVER if the user either 
types the Escape key followed by the 
Return key, or if just "Return'' is 
entered. In Modula-2, short-circuit
ing makes the following statement a 
good solution: 

IF (LENGTH(STRNG) = O) 

OR (STRNG[l] = CHR(27)) 

THEN WHATEVER; 

In Pascal, to accomplish the same 
result, code like this must be used: 

IF LENGTH(STRNG) = O  

THEN WHATEVER 

ELSE IF STRNG[l] = CHR(27) 

THEN WHATEVER; 

Here, the second conjunct is the IF 
expression of the IF statement em
bedded in the IF statement of the first 
conjunct. A match for either IF ex
pression results in WHATEVER, but 
the second IF expression is evaluated 
only if the first is false. 

To get the same results provided by 
the short-circuited evaluation of ex
pressions in Modula-2, you have to 
put forth more effort in Pascal and 
the end result is not as readable. 

Machine-level Access 
One of the goals of high-level lan

guages is to avoid machine-depen
dent code. Machine-independent 
programs are both more portable and 
more reliable than machine-depen
dent programs. Of course, in the real 
world you often find yourself forced 
to access actual machine addresses, 
or call subroutines contained in ROM 
(read-only memory) at some machine 
address. Since machine indepen
dence is a fundamental principle of 
Pascal, the language has no explicit 
way to access machine addresses, as 
BASIC does with PEEK and POKE. 

In Modula-2, the standard data
type ADDRESS is provided to enable 
access to particular locations in mem
ory. ADDRESS is defined as a pointer 
to a word,· so it is machine-depen
dent-word size is, after all, a ma
chine-dependent quality. Suppose 
that a variable SOMEADDR is de
fined as an address and assigned a 
particular address value. An opera
tion like PEEK can be performed 
simply by looking at the value of the 
word pointed to by SOMEADDR: 

SOMEWORD : = SO MEAD DR - ;  

To perform the equivalent of a POKE 
statement, you simply assign an ad
dress to a variable of the ADDRESS 
type and then assign a word to the 
location pointed to by the address: . 

SO MEAD DR : = 28990; 

SO MEAD DR - : = SOMEWORD; 

The ADDRESS data type permits the 
assignment of cardinal values-those 
between zero and MaxCardinal
directly to its variables. 



ANNOUNCING 
THE INSIDE STORY ON DATA SPEC CABLES. 

2mm PVC cove r --

Aluminex -----
shield 

Strain reliever 

underhood shield 

Take a look at the pictu re 
above. The shielding under 
the RS232 connector hood 
of DATA SPEC"' cables is 
different from anything 
you've seen before. No 
t\imsy toi\. Or painted hood . 
I nstead , DATA SPEC"' g ives 
you an extra heavy gauge 
shield under the normal 
hood which ensures that the 
cables exceeds the FCC 
requirements on emission 
standards. 

And , if you look further 
inside, under the shield , 
you' l l  see the advent of PDT"* 
Technology. DATA SPEC'" 
cables are the fi rst to employ 
this technique outside of 
aerospace applications. 
PDT Tech nology ensures 
that you wil l never have to 
solder a broken joint or even 
open the hood . 

However, the biggest 
news is actually the l ittlest 
part of the story. The price. 

You can fi nd out about it at 
you r  dealer who carries 
DATA SPEC"' products. 
Modern manufacturing 
techniques have made 
DATA SPEC'" cables priced 
lower than lesser qual ity 
sh ielded cables. 

DATA SPEC'" cables. 
There's more to it than 
meets the eye. 

•PDT (Poly-vinyl doping technique) involves the 
injection of poly-vinyl under the shield to fuse the 
conductors and pins together. thus ensuring reliability 
under the most adverse conditions. PDT is a regis
tered trademark of Advanced Tool Technology Inc. 

TH E FAMILY OF H IGH I NTEGRITY COMPUTER SUPPORT PRODUCTS. 
1 821 5 Parthenia Street Northridge 91 326 CA (21 3) 701-5848 Circle 111  for Dealer inquiries: ' ' Circle 112 for End-User mqUJnes. 



Listing 1: Calling a machine-language program in ROM from an assembly-language pro
cedure designed to be linked to Pascal as an EXTERNAL procedure. 

{ Pascal program which calls a routine at C005 Hexidecimal } 
PROGRAM try cal l ;  

PROCEDURE CAL L ( LOCATION : INTEGER ) ;  EXTERNAL ; 

BEGIN 
CALL ( - 1 5 1 04 ) ;  { - 1 5 1 04=C500Hex address of ROM in slot 5 }  
END . 

Below is the external 
at the address pa ssed 

assembly procedure which cal l s  a routine 
to i t .  

. MACRO POP ; Stores 1 word off stack 
PLA 
STA % 1  
PL A 
STA % 1 + 1  
. ENDM 

. MACRO PUSH ; Loads 1 word onto stack 
LDA % 1 + 1  
PHA 
LDA % 1  
PHA 
. ENDM 

. PROC CAL L ,  1 { procedure cal l ( addr : integer ) }  

CALLADDR _. EQU 
PO P 
POP 
JSR 

0 
RETURN 
CALLADDR 
@CALLADDR 

' 

must be page zero address 
save retur n  to PASCAL 
save ADDRESS to be J SR 
j ump saving re turn ( ca l l )  
CALLADDR 

to address i n  

; do any other special st uff here 
; that may be needed before return to 
; pascal , if this is not a general- purpose "caller " .  

PU SH 
RTS 

RETU RN Push return address to Pascal 
Now back to Pascal 

RETU RN . WORD 
. END 

Temporary area for return addre ss 

Modula-2 implementations may 
optionally provide a facility to specify 
a fixed address for a variable when 
it is declared. This feature has the fol
lowing form: 

VAR KEYBOARD STATUS [28990] : 

CARDINAL; 

Another example of machine-level 
access is provided in the Volition Sys
tems' implementations of Modula-2 
that permits the use of CODE pro
cedures. A CODE procedure's body 
consists of a sequence of machine
code instructions and operands. Be
cause a p-machine approach is used 
in these implementations, such a 
procedure consists of p-code instruc
tions rather than the machine in
structions of the actual central pro
cessing unit. This means that such 
CODE procedures can give access 
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only to the pseudomachine; it would 
be interesting to see this capability in 
a native machine implementation of 
Modula-2. 

Standard Pascal provides no direct 
means for achieving low-level ma
chine access. Fortunately, there are 
ways around the problem. A pointer 
variable in Pascal-as in Modula-2-is 
a variable that can access actual ma
chine addresses. Suppose we want to 
PEEK address 23120. We could 
declare a variable such as IPTR to be 
an" INTEGER (pointer to an integer) . 
If we could make the assignment 

IPTR: =23120, 

we could print the value contained in 
that location with the statement 

WRITELN('Value at address 23120 

is = ', IPTR - ); . 

The catch here is that strong type 
checking in Pascal forbids the assign
ment of 23120 (an INTEGER type) to 
IPTR (an " INTEGER). Using variant 
records, however, you can define two 
types of elements that share the same 
memory location. Define one of the 
elements to be an INTEGER and the 
other to be a POINTER to an 
INTEGER: 

TRICK: RECORD CASE BOOLEAN OF 

TRUE: ( I :  INTEGER ); 

FALSE : (  IPTR : " INTEGER ); 

END; 

Now, make the assignment 

TRICK. I :  = 23120; 

Since TRICK. I  and TRICK.IPTR 
share the same location in memory, 
we in fact have assigned 23120 to 
IPTR as well . Thus IPTR" refers to the 
contents of 23120, the desired result. 

This technique lets us simulate 
PEEK and POKE statements in Pas
cal . But suppose we have a subrou
tine contained in a ROM that we 
wish to call. Pascal has no direct 
analog to the call to an address that 
BASIC provides. The UCSD imple
mentations, however, make it possi
ble to link an externally assembled 
subroutine to a Pascal program. Such 
an EXTERNAL assembly-language 
routine can actually perform the call 
to the ROM address. Figure 1 gives 
a sample program using this tech
nique. 

An option to include in-line native
code procedures would probably be 
more convenient in Pascal than sepa
rately linked assembled code, such as 
that in figure 1.  But at least it is pos
sible to use native code modules in 
Pascal implementations such as 
UCSD's. 

Pascal Lacks Open Array 
Parameters 

How many times have you, as a 
Pascal programmer, wished you 
could write a procedure or function 
that could take arrays of some base 
type as parameters without regard to 
the bounds of the array? Wouldn't it 
be nice to be able to write a single 
procedure that sorts an array of inte-
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gers into ascending order or that 
prints out an array of strings, no 
matter how many elements the array 
has? 

If you write a procedure SORT_ 
INT(A), that sorts an array of inte
gers, your procedure declaration 
might begin: 

PROCEDURE SORT_INT 
(VAR A :  ARRAY50); 

(*Type ARRAY50 declared as 
ARRAY[1 . .  50] of INTEGER*); 

Here SORT__INT will sort integer 
arrays with a lower bound of 1 and 
an upper bound of 50. But if you 
need to sort an array of 51 integers, 
you will have to declare the follow
ing new procedure: 

PROCEDURE SORT_INT 
(VAR A: ARRAY51); 

(*Type ARRAY51 declared as 
ARRAY[l. .50] of INTEGER*); 

Pascal forces us to redo the whole 
procedure we wrote for sorting 50 
integers in order to sort an array of 
51 integers. 

This approach wastes programmer 
time and computer memory. It also 
discourages the writing of modular 
code for use in more than one pro
gram. It would be better if we could 
write a procedure that sorts integer 
arrays of any length, place it in a sys
tem library, and retrieve it for use in 
later programs. Without this capabil
ity, programmers are forced to write 
special-purpose code each time an 
integer array of different length is to 
be sorted. There are also the atten
dant risks of error that otherwise 
would not be present if a well-tested 
library module could be used for the 
same purpose. 

Modula-2 permits the use of open 
array parameters. An open array pa
rameter is one that specifies the base 
type of the array (INTEGER, in the 
case of the proposed SORT__INT 
procedure) without constraining the 
bounds of the array. In Modula-2, the 
opening of the SORT__INT declara
tion could be 

PROCEDURE SORT_INT 
(VAR A :  ARRAY OF INTEGER); 
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Whatever the upper and lower 
bounds of the actual array parameter 
passed to SORT_INT, within the 
procedure they will be considered to 
be 0 . .  HIGH(A), where HIGH(A) is 
the number of elements in the array. 

As much as' a Pascal programmer 
might wish for open arrays, they 
aren't available in Pascal . There are 
ways, however, to get some of the 
advantages of the Modula-2 open ar
ray concept within Pascal. Two 
methods are illustrated here. One is 
quite simple, but does not lend itself 
to the practice of building user-trans
parent independent library modules. 
The other requires a more complex 
method that is suited for use in sepa
rate modules. 

Faking Open Arrays 
In order to write a Pascal procedure 

that operates on arrays without speci
fying the size of the array in the pro
cedure declaration, you must pass 
two arguments-the first element of 
the array and the size of the array. A 
trick must be employed to access 
other elements of the array, given the 
first element . 

The simple method requires that 
the programmer using the sort pro
cedure define a variant record. 

TYPE SINGLE_ELEMENT: 
ARRAY [1. .1] OF INTEGER; 

then: 

VAR INTVARIANT: RECORD CASE 
INTEGER OF . 

0: (!_.ARRAY: ARRAY[1. .50] OF 
INTEGER); 

1: (!_ELEMENT: SINGLE_ 
ELEMENT); 

END; 

INTVARIANT is a variant record that 
can contain either an array of fifty 
integers or a single element array. 
The two variants of INTVARIANT, 
!_ARRAY and LELEMENT, share 
the same location in memory. Now 
we can pass LELEMENT to the sort 

. procedure in order to get at the ele
ments of !___ARRAY. 

Within the sort procedure you 
must turn off range checking in order 
to refer to elements outside the 
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a great new printer. 

For peanuts. 
If you're anxious to show off your 
new Junior, PC, Apple� or any 
other micro without shelling out a 
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P1340 printer. 
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Listing 2: A progmm demonstmting calls to a geneml sort module depending on a user-supplied 
interface mechanism. To use the sorting procedure PASC_lNT_SORT to sort a different 
array of integers, a separate variant declaration, similar to that of INVARIANT, is required. 

PROGRAM VAR_ARRAY_DEMO ; 

TYPE SINGLE_ELEMENT = ARRAY [ 1 • •  1 ]  OF INTEGER ; 

VAR INTVAR IAN T :  RECORD CASE INTEGER OF 
0 :  ( I_ARRAY : ARRAY [ 1 • • 5 0 ]  OF INTEGER ) ;  ( *actual array * )  
1 :  ( L_ELEMENT : SINGLE_ELEMENT ) ;  ( *to satisfy Pascal * )  
END ; 

I :  INTEGER ; 

PROCEDURE PASC_SORT_INT ( VAR ITEM : SINGL�ELEMENT;  ARRAYS IZE : I N TEGER ) ;  
( •  This procedure sorts an array of integers by increasing value , 

using a selection sort technique . • )  
VAR I , J , TEMP : INTEGER ; 
BEGIN 
( *$R- must turn off range checki ng • )  
FOR ! : = 1 TO ARRAYSIZE- 1 DO 

FOR J : =I+1 TO ARRAYSIZE DO 
IF ITEM [ J ]  < ITEM[ ! ]  THEN 

( *ITEM [ J ]  smal lest so far . Exchange w/ ITEM [ I ] * )  
BEGIN 
TEMP : =  ITEM[ I ] ;  ( *save element I in temp* ) 
ITEM [ ! ] : =  ITEM[ J ] ;  ( *put element J i nto element I* ) 
ITEM[ J ] : =  TEMP; ( *put temp i nto element J * )  
END ; 

( * $R+ may turn range checking back on* ) 
END ; ( *PASC_SORT_INT* ) 

BEGIN ( *MAIN* ) 
FOR ! : =50 DOWNTO 1 DO INTVARIANT. L_ARRAY [ I ] : =50-I+ 1 ; 
WRITELN( ' Sortin� array L_ARRAY. Please wait • • •  ' ) ;  
PASC_SORT_INT ( INTVARIANT. L_ELEMENT, 50 ) ;  

bounds of the variant passed, L 
ELEMENT. For example, the pro
cedure PASC_SORT_INT shown in 
listing 2 turns off range checking so 
that it is possible to refer to elements 
of LELEMENT, even though L 
ELEMENT is only a single element 
array. In the body of PASC_SORT_ 
INT, ARRAYSIZE is used to check 
that the upper boundary of the actual 
array is not exceeded. (In Modula-2, 
a separate size parameter need not be 
passed, since the standard procedure 
HIGH( ) is used to return the upper 
bound of an array. ) 

This method is quite easy to imple
ment. Unfortunately, it requires that 
the programmer consciously engage 
in variant record trickery every time 
the general procedure for sorting 
integers is to be used. Every time, 
you've got to declare the array to be 
sorted, not as a straightforward array, 
but rather as a variant record, with 
one variant the actual array to be 
sorted. Is there a way to imitate open 

arrays in Pascal without having to 
make a variant record declaration 
global to the call of the sort pro
cedure? 

Invisible Open Array Trickery 
There is a somewhat more compli

cated approach that conducts its dirty 
work invisibly to the calling program 
or procedure. With this technique, an 
independent library module such as 
that given in listing 3 simulates PEEK 
and POKE statements to place values 
in the array. You do not have to be 
aware of the variant record tricks to 
use this library unit. 

The success of the invisible ap
proach to imitating open arrays 
depends on the version of Pascal em
ployed for the program. As it hap
pens, in the UCSD Pascal Version ILO 
implementation (and its offspring, 
Apple Pascal), the address of the left
most VAR parameter of a procedure 
is placed in the memory location im
mediately before the location re-

Text continued on page 382 
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of true CP/M applications are at 
your command with BYAD's DS2 
plug-in expansion system .  
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to run on the smallest, single drive 
48K IBM PC or look al ike system. 
With a single cold boot, the familiar 
CP/M prompt appears on the terminal, 
delivering 64K additional RAM and 
the basis for your use of program
ming languages, word processing 
software and business application 
packages 
How It Works 
When the OS series disks are 
booted, the operating system becomes 
CP/M 2.2. The DS2 Z80 co-processor 
and the IBM PC's 8088 m icroproces
sor run as a distributed processing 
system with the Z80 becoming the 
host CPU and the 8088 an intel l igent 
1/0 processor. 

The DS2 also contains an IBM 
compatible RS-232, RS-422, and 
20ma current loop l ines. 

The 1/0 processing system (8088 
and memory) is total ly interrupt driven, 
fully buffered, and uses DMA trans
fers to and from the Z80 host in 
addition to the printer, serial I/O, 
and the keyboard type-ahead buffers. 
The 1/0 system uses track and 
directory buffering which greatly 
enhance the performance of the 
large CP/M l ibrary. 

CP/M" is a registered trademark of 
Digital Research. 

IBM'• is a registered trademark of 
Internat ional Business Machine Corporation. 

Circle 50 on inquiry card . 

Utility Software Support 
Two, single sided diskettes supply 
the OS series software. One diskette 
contains the CP/M 2.2 operating 
system configurated for BYAD's DS2 
hardware along with all CP/M util ities 
(SUBMIT, PIP, STAT, etc . ) .  The second 
diskette contains BYAD's additional 
utilities and BIOS documentation. 
Although all of BYAD's software has 
been designed to run on a single 
drive system, the programs wi l l  take 
advantage of the second drive and 
additional memory if available. The 
following is a l ist ing of the major 
utilities suppl ied. 

SETUP 
FORMAT 
COPYDISK 
F ILECOPY 

F ILEX 

TRANSFER 

MAKE DOS 

GET DOS 

Configure system 
Format diskette 
Copy diskette 
Copy a f i le using a 
single drive 
Copy CP/M files 
compatible with the 
IBM drives 
Move fi les between 
two CP/M systems 
Convert CP/M to 
PC-DOS 1 . 1  
Convert PC-DOS 1 . 1  
to CP/M 

For more information about no 
compromise CP/M for your IBM , 
cal l or write these BYAD DS2 
authorized representatives: 

In  USA 
Multi-User Computer Systems 
Su ite 200-1 2 
51 51 Adanson Road 
Orlando, F lorida 32804 
305 629-1 718 
305 774-4427 

In Canada 
M.C.P. Micro-Computer 

Products Inc. 
620 View Street Su ite 21 6 
Victoria, British Columbia 
V8W 1J6 
604 382-4363 

1111�-� 
1111� ··'-' 

BYAD Inc. 
95 West Algonquin Road 
Arlington Heights , I l l inois 60005 
31 2 228-3400 
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Listing 3: A module for sorting integers that does not require knowledge of the variant record 
tricks outside of the actual sorting unit. The client modules need not provide special record 
formats for the arrays to be sorted. This method is likely to prove more implementation
dependent, however, than that in listing 2 .  
( *$S+ * )  
UNIT SORT_UNIT ; 

INTERFACE ( *procedure defined here is cal l able
.

by a program • )  
PROCEDURE SORT_INT ( V AR INT : INTEGER ; ARRAYSIZE : INTEGER ) ;  

IMPLEMENTATION ( •code below is not accessable to any call i ng program*) 

PROCEDURE PUT_ITEM ( V AR FIRST : INTEGER ; WHICH_ITEM : INTEGER ; 
VALUE : INTEGER ) ;  

( *order of declaration of parame ters is important ! * )  
( *FIRST must be first parameter * )  

( *PL ACE_HOLDER MUST be first declared v ariab l e .  This  ensures that 
address of ' FIRST ' is  at X[ - 1 ] * )  

VAR PLACE_HOLDER : ARRAY [ O  • .  O ]  OF INTEGER ; 
( *VAR IANT lets us " peek" at elements of array* ) 

VARIANT : RECORD CASE INTEGER �F 
0 :  ( PTR : A IN TEGER ) ;  
1 :  ( ADDRES S :  INTEGER ) ;  

END ; ( *CASE * )  
BEGIN 

( * $R-* ) 
( *put location of ' name ' into ' address ' * ) 
VAR IANT. ADDRESS : =  PLACE_HOLDER [  - 1  ] ;  
( * $R+ * )  
( *bump address t o  access desired element * )  
VAR IANT. ADDRESS : =  VAR IANT. ADDRESS 

+ ( WH ICH_ITEM- 1 )  * SIZEOF ( F IRST ) ; 
VARIANT. PTR A : =VALUE ; 

END ; ( *PUT_ITEM* ) 

( *this procedure reads the v al ue of an element of the array * )  
FUNCTION GET_ITEM( V AR FIRST : INTEGER ; WHICH_ITEM : INTEGER ) : INTEGER ; 

( *order of declaration of parameters i s  important ! * ) 
( *FIRST must be first parame ter * )  

( *PLACE_HOLDER MUST b e  first decl ared variabl e .  This ensures that 
addre ss of ' FIRST' is  at X [ - 1 ] * )  

VAR PLACE_HOLDER : ARRAY [ O  • •  O ]  OF INTEGER ; 
( *VAR IANT lets us " peek " at elements of array* ) 

VARIAN T :  RECORD CASE INTEGER OF 
0 :  ( PTR : A INTEGER ) j 
1 :  ( ADDRESS : INTEGER ) ;  

END ; ( *CASE * )  
BEGIN 

( * $R-* ) 
( *put location of ' FIRST ' into ' address ' * )  
VAR IANT. ADDRESS : =  PLACE_HOLDER [ - 1  ] ;  
( *$R+ * )  
( *bump address t o  access desired element * )  

VARIANT. ADDRESS : =  VARIANT. ADDRESS 
+ ( WHICH_ITEM- 1 )  * SIZEOF (FIRST) ; 

GET_ITEM : =  VARIANT. PTRA 
END ; ( *GET_ITEM*) 

PROCEDU RE SORT_INT (* VAR !NT : INTEGER ; ARRAYSIZE : INTEGER * ) ; 
( *  This procedure sorts an array of integers by increasing value , 

using a selection sor t technique. * )  
VAR I , J , TEMP : INTEGER ; 
BEGIN 
FOR I : = 1 TO ARRAYSIZE- 1 DO 

FOR J : = I+ 1  TO ARRAYSIZE DO 
IF GET_ITEM ( INT, J ) <GET_ITEM ( INT, I )  THEN 

( *INT [ J ]  smallest so far . Exchange w/ INT [ I ] * )  
BEGIN 
TEMP : =  GET_ITEM( INT , I ) ;  
PUT_ITEM( INT , I ,  GET_ITEM ( INT , J )  ) ;  
PUT_ITEM( INT , J ,  TEMP ) ;  
END; 

END ; ( *SORT_INT*) 

BEGIN 
END. ( *SORT_UNIT*)  

( *save element I in temp*) 
( *put element J into element I * ) 
( *put temp into element J * )  
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Text continued from page 378: 

served for the first local variable. 
Using a subscript one less than the 
defined range of the local array 
makes it possible to access the mem
ory location containing the address of 
the VAR parameter. Each successive 
memory location for the other ele
ments of the array can then be calcu
lated, starting from this address. 

This method, like the first, uses the 
variant record technique, this time to 
accomplish direct memory manipula
tion, through simulated PEEKs and 
POKEs. The article by Daniel Sokol 
in the September 1980 BYTE ("Notes 
on Absolute Location Interfaces to 
Apple," page 324) discusses simulat
ing PEEKs and POKEs in Pascal. 

Constant Expressions 
Whenever constants must be used, 

it is good practice to assign names to 
them. This increases readability and 
makes program changes easier. For 
example, suppose you wish to have 
several arrays of different types, each 
having the same maximum size. By 
defining a constant 

CONST ARRAYSIZE = 20;, 

you can change the size of the follow
ing arrays : 

VAR X: ARRAY[l . .  ARRAYSIZE) OF 

INTEGER; 

Y: ARRAY[l . .ARRAYSIZE) OF 

CHAR; 

Z: ARRAY[l . .  ARRAYSIZE) OF 

REAL; 

just by changing the constant 
ARRAYSIZE. 

In Pascal, constants cannot be ex
pressions. This greatly limits the use
fulness of the CONST definition. For 
example, suppose array Y must have 
limits twice the size of X, while Z 
must be three times the size of X.  
Pascal requires that the three upper 
bounds' constants be declared in a 
manner that makes their inherent re
lation invisible. In Modula-2, the rela
tion among the three constants can 
be made clear in a declaration with 
the form: 

CONST XSIZE = 20; 
TWICEX = XSIZE * 2; 



Extended PAscal for your I B M  PC, 
APPLE CP/M, MS DOS, C P/M 86, CCPIM 
86 or CP/M 80 computer feature.s: 

• Full screen i nteractive editor providing 
a complete menu driven program 
development environment. 

• 1 1  significant digits in floating point 
arithmetic. 

• Built-in transcendental functions. 

• Dynamic strings with full  set of string 
handling features. 

• Program chain i ng with common 
variables. 

• Random access data files. 

• Full support of operating system 
facilities. 

• And much more. 

O R D ER Y O U R  C O PY O F  TURBO 
PASCAL TODAY TO TAKE ADVANTAGE 
OF OUR INTRODUCTORY SPECIAL. 
For Visa and MasterCard orders call toll free 

1 -800-227-2400 X 968 
IN CA: 1 -800-772-2666 X 968 
(lines open 24 hrs. a day, 7 days a week) 

Dealer & Distributor Inquiries welcome. 

Benchmark data based on ElghtQueens In .. Algorithms + Data Strucfurell a P 
���0 r�����8�5I�M

tr�8mark of Borland International MT+ i�. a trade MT 
MicroSystems. IBM is a trademark of International Business Mach��-------_._,. - -..- ---------------------��;�-;,�;:a�$-:;;,;5�;;5�0�-------�Y system is: 8 blt ___ 1 6  bit __ _ 

shipping per copy. Operating system: CP/M 80 �'-----
Check __ Money Order__ CP/M 86 _ MS DOs_· P.C DOS _ 
VISA ___ Master Card_· --

Card #: ________ � 
Exp date: _ _:_::_ __ Shipped UPS ·I BORlAnD 

I NTERNATIONAL 
Borland International 
4807 Scotts Valley Drive 
Scotts Valley, California 95066 

Computer. ___ Disk Format:"--,---
Piease be sure model number and format; are correct 

NAME= --------�----��--
ADDRESS: _____ �----------� 
CITY/STATE/ZIP: _�----� 
TELEPHONE: ______________ _ 
California residents add 6'h% sale� tax. Outside North America add 
$1.5.00. Checks must be on a U.S. bank. and in U.S. dollars. Sorry, no 
C.O.D. 



Circle 61 on inquiry card. 

Check Our Services 
We'll supply you with the best 
values, at the best prices, delivered 
when you need them . Everytime. 

CONTINUOUS FORM PAPER 
Handi-Pack 1000 Sheets 9%" x 11 " 
1 Part, Blank, 1S ibs. Stock $14.99 

1 Part, Blank,20 lbs. Stock, Clean Edge $17.99 

CARTRIDGE RIBBONS 
Colors Also Available 

1-11 12-23 24 + 
C. ltoh Prowriter $7.99 $7. 19  $6.39 

Okidata 80, 82, 83A, 90 $2.75 $2.48 $2.20 

Call or write for our free catalog ue. 
Toll free: 1-800-343-7706. 
In Massachusetts: 617-963-7694. 
P.O. Box 103, Randolph, MA 02368 

C 0 M P U T E R S U P P L I E S I N C. 

WE WON THE PRICE WAR 
I n  every batt l e .  w e  came u p  t h e  v i ctors .  N ot o n ly i n  p r i c e ,  
but  i n  serv ice a n d  s u pport as we l l .  

C a l l  to order:  1•800•157•5117 
( i n  NJ 609-42 4-4 700) 

l n tertec D ata Syste m s  
C o rv u s  Concept 
Corvus H a rd D i s k  
C l toh Pr in ters 

1nR1 lfiffii/7Ki 
Tr iStar  Data Systems 
2 Keys tone Ave n u e  
C herry H i l l .  N J  08003 
609-4 24-4 700 
2 1 5-629- 1 289 

WE SERVICE WHAT WE SELL 

384 BYTE Man:h 1984 Circle 359 on inquiry card. 

THRICEX = XSIZE * 3; 

VAR X: ARRAY[l . .  XSIZE] OF 
INTEGER; 

Y: ARRAY[l. .TWICEX] OF 
CHAR; 

Z: ARRAY(l . .  THRICEX] OF 
REAL; 

Using this Modula-2 code, to increase 
the array sizes only requires a change 
of the single constant XSIZE, and the 
other arrays change accordingly. In 
Pascal, the best that we can do is to 
use constant identifiers that clarify 
their intended relation, as in: 

CONST XSIZE = 20; 
TWICEX = 40; 
THRICEX = 60; 

You have to hope that, if you must 
later modify the program by doubling 
the size of the arrays, the names 
TWICEX and THRICEX will help you 
to remember to change those con
stants as well as XSIZE. 

Another problem with Pascal is in 
defining character constants. Sup
pose we wish to define ESCAPE as 
ASCII (American National Standard 
Code for Information Interchange) 
character 27. Pascal doesn't allow the 
expression 

CONST ESCAPE = CHR(27) . 

In Modula-2, however, this declara
tion can be accomplished with 

CONST ESCAPE = 33C 

which . declares that ESCAPE is a 
character constant with the octal 
value 33 (decimal 27) . 

The traditional Pascal program
mer's solution to the prohibition of 
constant expressions is to use global 
variables as constants. A special ini
tialization procedure is created that 
assigns to global variables the values 
that should remain constant through
out the program. The declaration of 
ESCAPE in Pascal is done like this:  

CONST ESC_ORD = 27; 
VAR ESCAPE: CHAR; 

• 
• 
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PROCEDURE INIT; 
BEGIN 

ESCAPE : = CHR(ESC_ORD); 
• 
• 

END; (*INIT*) 

This approach is much less desirable 
than the use of true constants, since 
the value of a global variable could be 
inadvertently changed by any pro
cedure in the program. To increase 
the probability of program correct
ness, adopt a special naming conven
tion for global variables that mas
querade as constants (e.g., ESC_ 
CONST for ESCAPE) to reduce the 
chances of accidentally assigning 
values to them outside of the initial
ization procedure. 

Restricted Declaration Order 
In Pascal, all the declarations at a 

particular program level must be 
made in a particular order: first all 
the constant declarations, then the 
types, next variables, and finally pro
cedures and functions. This strict 
constraint is likely to reduce program 
readability in some contexts, because 
it prevents grouping together of re
lated declarations. In Modula-2, one 
can group related constant, type, and 
variable declarations for improved 
readability, as in: 

(* 8-bit declarations *) 
CONST MAXBYTE = 255; 

ZERO = 0; 
TYPE BYTE = [ZERO . .  MAXBYTE]; 
VAR ABYTE, BBYTE: BYTE; 

(* 12-bit declarations *) 
CONST MAXTWELVEBIT = MAXBYTE 

* 16 + 15; 
TYPE TWELVEBIT = 

[ZERO . .  MAXTWELVEBIT]; 
VAR ATWELVE, BTWELVE: TWELVEBIT; 

There is no simple fix for Pascal's 
restrictions on declaration order. To 
some extent, the problem can be re
duced by avoiding global constant 
and type declarations where only 
local ones are required. Such a prac
tice promotes natural groupings. At 
times, however, Pascal programs 
must include long sequences of con
stant declarations followed by se-

quences of type and variable declara
tions, whose correspondence can 
only be determined by careful read
ing of the declarations and the judi
cious use of comments. 

One method that Pascal program
mers use to make relationships clear 
among constants, types, and vari
ables is to make use of descriptive 
names. If the names of related ele
ments contain the same meaningful 
elements (such as the declarations of 
the TWELVEBIT family illustrated 
above), the consequences of restric
tions on declaration order can be par
tially overcome. But this brings up 
another problem with many Pascal 
implementations, that of restricted 
identifier lengths. Although the Pas
cal language definition puts no re
strictions on the names of identifiers, 
many implementations are restricted 
to eight significant characters. The 
only patch for this limitation is to 
make certain that your identifiers dif
fer in the first eight characters. This 
can be done quite easily, but it often 
results in cryptic acronyms and ab
breviations that are not easy to inter
pret. Unfortunately, there is no 
simple solution to this problem. 

CASE Limitations 
The CASE statement is a very use

ful feature of Pascal. With it, we can 
perform one of a group of statements 
depending on the value of the CASE 
selection variable. For example, con
sider: 

CASE A OF 
1: WRITE('ONE'); 
2: WRITE('TWO'); 
3: WRITE('THREE'); 
END; 

Here, we conveniently can print 
out the written equivalent of an inte
ger. But what if A does not have the 
value one, two, or three? In standard 
Pascal, the result is not even defined. 
Fortunately, in Apple Pascal (and 
other UCSD Pascal successors) the 
CASE statement is defined to fall 
through this event. We can add a 
statement following CASE such as: 

IF NOT ( A IN [1 . . 3] ) THEN 
WRITE('A OUT OF RANGE'); 

Modula-2 provides a more elegant 
solution, permitting us to specify ex
plicitly within the CASE statement an 
ELSE clause to be executed if none of 
the case labels are matched. Some re
cent Pascal implementations also pro
vide such a special selector, some
times called OTHERWISE. 

Pascal requires that every label of 
the CASE statement must be enu
merated. Suppose A can be 1 to 999. 
In Modula-2 we can use the follow
ing CASE statement: 

CASE A OF 
1 . . 9 : WRITESTRING('Less 

than 10 ') :  
10 . .  99 : WRITESTRING('Greater 

than 9, but less than 100'): 
100 . .  999 : WRITESTRING('Greater 

than 99, but less than 1000') 
ELSE BOUNDSERROR 

END; 

This statement is clearly much more 
readable than the equivalent Pascal 
statement, in which every label, in
cluding all those from 100 to 999, 
would have to be listed (100, 101, 102, 
103, 104, etc. ,  all the way to 998, 999 : ) .  

Because Pascal does not allow sub
ranges as CASE selectors, program
mers do not use the Pascal CASE 
statement for this type of program
ming. Instead, nested IF statements 
perform the same task: 

IF A >  0 
THEN 

IF A < 10 
THEN WRITE ('Less than 10') 
ELSE 

IF A < 100 
THEN WRITE ('Greater than 9, but 

less than 100') 
ELSE 

IF A < 1000 
THEN WRITE ('Greater than 99, 

but less than 1000') 
ELSE BOUNDSERROR 

ELSE BOUNDERROR; 

This code is less readable than that 
using CASE selectors, although it 
may produce more efficient code. 

Static Variables 
In Pascal, variables that are local to 
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a procedure are always allocated dy
namically. That is, room for them is 
allocated automatically on entry to 
the procedure. When the procedure 
is exited, the memory used by the 
local variables is freed up for other 
use. While this is a useful feature be
cause it saves memory, it can be a 
problem if the values must be re
tained between invocations of the 
procedure. 

The easiest solution available to the 
Pascal programmer is to declare the 
variables in an outer block. The 
values of the variables will be re
tained as long as the block in which 
they are declared is not exited. But 
this means variables that really ought 
to be invisible outside of the pro
cedure must be made global, and 
therefore visible, to the rest of the 
program. As global variables, they 
are vulnerable to modification by 
parts of the program that should have 
no knowledge of them. 

In Modula-2, it is possible to 
declare a variable for use in pro
cedures in such a way that its value 
is preser\red across invocations of the 
procedure-as though the variable is 
global-while preventing any other 
part of the program from accessing 
it. To do this, one declares a module, 
providing a visibility barrier around 
the procedure. Suppose we want to 
count the invocations of a procedure 
DOSTUFF. The count variable, 
COUNTDOSTUFF, can be made in
accessible to the rest of the program 
if it and DOSTUFF are declared in
side a module, STUFFMODULE, as 
follows : 

MODULE STUFFMODULE; 
EXPORT DOSTUFF; 

VAR COUNTDOSTUFF: CARDINAL; 

PROCEDURE DOSTUFF 
(I: INTEGER); 

VAR A, B,C: INTEGER; 
BEGIN 

COUNTDOSTUFF : = 
COUNTDOSTUFF + 1; 

END; (*DoStuff*) 

BEGIN (*StuffModule's body*) 
COUNTDOSTUFF : = 0; 

END; (*StuffModule*) 

If STUFFMODULE is declared at 
the top level, that is, just within the 
program module, then its body, 
which initializes the v ariable 
COUNTDOSTUFF, will be executed 
at the time that the program body is 
executed. The DOSTUFF procedure, 
which has been explicitly exported 
from the module, is available from 
everywhere else in the program, but 
its count variable, COUNTDOSTUFF, 
is inaccessible from outside the pro
cedure D OSTUFF. COUNTDO
STUFF is a global variable in the 
sense that it exists outside of the pro
cedure DOSTUFF, but it is a local 
variable in terms of its visibility out
side of the procedure. UCSD Pascal 
also permits this feature of hidden 
variables that can retain their values 
in the unit construct. Those variables 
declared in the implementation por
tion of the unit, rather than in the in
terface, are present at the level of the 
unit, but are invisible to program en
tities outside the unit . 

Switch or Fight 
Our purpose here has not been to 

present Modula-2 as a panacea for all 
of Pascal's faults. In some ways 
Modula-2 makes life harder for the 
Pascal programmer. For example, 
consider the lack of a set of type
insensitive 110 (input/output) pro
cedures, such as Pascal's WRITE and 
WRITELN. In Modula-2 you cannot 
mix types in a WRITELN statement . 
Instead, you must use a separate pro
cedure to output each type, such as 
use WRITESTRING for strings and 
WRITEREAL for reals. Furthermore, 
each write procedure can have only 
a single parameter. 

Like Pascal, Modula-2 is not with
out faults. Both are well designed, 
but each has features that at least 
some programmers will object to. • 
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high speed drafts and Letter Quality. Doing 
Spread Sheets? You can print 16 Characters-per
Inch to put the whole year on standard 
8 Y2 -inch wide paper. Or you can go up to 
13  1/2 -inch paper width if you wish.  

Want to mix Word Processing, Math 
calculations, and Graphics? No problem . The 
new E-Versions handle text , math symbols 
(including super- and sub-script), complex 

graphics, mid-line font changes, and 
underlining . . .  the simplified programming and 
buffer memory is almost like getting a second 
computer free. 

But with all that's new, some things 
haven't changed. The Anadex commitment to 
service and support . For example, any Anadex 
customer can call our toll-free numbers and get 
technical help. For as long as he owns the 
printer. 

The new, B-Version Silent/Scribes. Now the 
highest quality matrix printers just got even 
better. Call us to arrange a demonstration. 

Call (800) 4 ANADEX 
In California 800 - 792 -9992 

6 Rnaelex 
. . MADEIN ©Copynglu 198�. Anadcx, Inc. � ... 

The more you know printers, 
the more you 'll like Anadex. 

FOR THE WORLD 

ANADEX, INC. • 1 001 Flynn Road • Camarillo, Californra 93010 • Telephone: (805) 987-9660 • TWX 910-494-2761 
U.S. Sales Offices: Irvine, California (714) 261-6140 • Schiller Park, I l l inois (312) 671-1717 • Wakefield, Massachusetts (617) 245-9160 
Hauppauge, New York, Phone: (516) 435-0222 • Atlanta, Georgia, Phone (404) 255-8006 • Aust in ,  Texas, Phone: (512) 327-5250 
ANADEX, LTD. • Weaver House, Station Road • Hook, Basingstoke, Hants RG27 9JY, England • Tel :  Hook (025672) 3401 • Telex: 858762 ANADEX G 
ANADEX GmbH • Behringstrasse 5 • 8752 Mainaschaff • W. Germany • Tel :  011-49-06021-7225 • Telex: 4188347 
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N E C  P R I NTE R S  
N EC 2050 . . . . . . . . . . . . . . . . . . .  5999 .00 
NEC 3550 . . . . . . . . . . . . . . . . .  $ 1 699.00 

P E R C O M/TAN O O N  

O R I V E S  
5'/' 320K Floppy . . . .  $ 2 2 9 . 00 
5 Meg Hard w/Controller . . .  $ 1 399.00 
10 Meg Hard w/Controller ..  $ 1 699.00 
1 5  Meg Hard w/Controller. .. $2095.00 
20 Meg Hard w/Controller . . .  $2399.00 

A M O E K  

3 1  O A  Amber M o n itor . . $ 1 69.00 
DXY 1 00 Plo1ter. . . . .  $599.00 
Color I I . . . . . . . .  5 3 9 9 . 00 

AST R E S EA R C H  

S i x  P a k  P l u s  . . .  from . . . . . . . . .  $ 2 7 9 .00 
Combo Plus l l .  .. from . . . . . . .  5 2 79.00 

. . . . . . . . .  5309.00 
. . . . . . . . . . . . .  5 1 39.00 

GUAORAM 

. . .  $499.00 
Quadboard . . .  as low a s . . $ 289.00 
Quad 5 1 2 Plus ...  as low as ..  5249.00 
Ouadcolor . . .  as low as . . $ 2 1 9 .00 
Chronograph . . . . . . . . . .  $89 . 00 
Parallel I nterface Board . . . . .  $89.00 
64K RAM C hi ps K it . .  . . .  $59.00 

M I C R O P R O  

. . . . . . .  $349.00 
. $299.00 
. 5 1 59.00 

. . . . . . . . . . .  599.00 
M I C R O S T U F  

. .  5 1 05.00 
M I C R O S O FT 

Mult iplan . $ 1 5 9 . 00 
ASHTO N TATE 

d B A S E  II . . . . 5389.00 
. . . . .  5 1 85.00 

I U S  

EasyW1iter I I . . . . . . .  $249 .00 
EasySpeller . . . 5 1 1 9.00 
EasyFiler . . $229 .00 

C O N T I N E NTAL S O FTWARE 

1 st Class M a i l/Form letter . .  $79.00 
The H o m e  A cent.  Plus . . . . . . .  $88.00 

VisiCalc 
VisiCalc 4 
VisiCalc·Advanced 
VisiWord/Spell  
Visitrend/Piot 
VisiLink 
V i s i F i l e  
VisiSchedule 
Visidex 
VisiPiot 
VisiTerm 
Desktop P l a n  
B u s .  Forecast Model 
Stretch Calc 
VisiTutor Calc 

I B M  APPLE 

1 59.00 
1 59.00 

269.00 
249.00 
1 99.00 1 99 .00 

1 99.00 
1 99.00 

1 99.00 
75.00 
75.00 
59.00 

1 69.00 
1 69.00 
1 99.00 
1 59.00 
1 35.00 

75.00 

VisiTutor·Advanced 75.00 

1 69.00 
75.00 
75.00 
59.00 
75.00 
59.00 VisiTutor Word 

Vision Calc 
Vision Graph 
Vision M o u se 
Vision Host 

Write: 
Gra p h :  
Report: 
File: 

pfa 

S o l u t i o n s • :  as low as 

59.00 
249.00 
1 29.00 
1 59.00 
31 9.00 

APPLE 

79.00 
79.00 
79.00 
7 9 . 00 
1 6.00 

J B M  

89.00 
89.00 
79.00 
89.00 
1 6 .00 

· c a l l  On Titles 
LOTUS 

. . . . .  5 3 1 9 .00 
P R O F E S S I O N AL S O FTWARE 

PC P l u s/The Boss . . . . . . . . . . .  5349.00 
SYNAPSE 

File M a nager . . 589.00 

P R I N T E R  
AXI O M  

AT- 1 00 Atari I n terface . 5 2 3 9 .00 
C D· 1 00 C B M  64/VIC 20 . . . 5239.00 
GP-1 00 Parallel  I nterface . .  5 1 99.00 

B M C  

401 Letter Quality . . . . . . . .  $589.00 
BX-80 Dot Matrix . .  . . . . . .  $ 2 6 9 .00 

C E N T R O N I C S 

1 22 Paral lel . 
739-1  Paral l e l . 
739·3 Serial . 

. . . . . .  5399.00 

. . . . . .  5299 .00 
. . .  5349.00 

C . I T O H  

Goril la B a n an a . 
Prowriter 8 5 1  OP . 

5209.00 
. . . .  $379.00 

. $679.00 
. . . . . . .  569 .00 

. .  $999.00 
. 5 1 499.00 

C O M  R E X  

ComWriter l l  Letter Quality . . .  $499.00 
O IA B L O  

620 Letter Q u a lity . . . . . . .  5949.00 
630 Letter Quality . . . . . . . . .  $ 1 749.00 

OAI SYWR I T E R  
. . . . . . .  5999 .00 

Tractor Feed . . . .  5 1 09.00 
E P S O N  

MX·SOFT. M X · 1  00. RX·SO. RX·SOFT. 
FX·SO. FX·1 00 . . CA L L  

l O S  
Prism S O  . . .  For Configurations . .  CALL 
Prism 32 . . .  For Configurations . . .  CALL 

MAN N E S M A N  TALLY 

1 60 L .  . . . . . . .  5589.00 
1 80 L .  . . . . . . . . .  $ 7 9 9 .00 

. . . . . . 5309.00 

N E C  

201 0/2030 . .  . . . . . . . .  $899.00 
8023 Dot Matrix . . . . . . . . . . . . .  5379.00 
8025 Dot Matrix . . . . . . . . . . . . .  5669.00 
35 1 0 Seriai/Letter0uality .. $ 1 449.00 
3530 Parallei/LeHer Ouatity . . 5 1 499.00 
7 7 1 0/7730 Seriai/Parallel . .  $ 1 949.00 

O K I OATA 

8 2 . 83.84.92.93. 2350.24 1 0  . . .  CALL 
S M ITH C O R O N A  

TP·2 . . . . . .  5399.00 
Tractor Feed . . . . . . . . . . . . . . . .  5 1 1 9 .00 

S I LV E R  R E E O  

500 Letter Q u a lity . . . . . . . . . .  $469.00 
550 Letter Q u a lity . . . . . . . .  5699.00 

STAR 

G e m i n i  lOX . . . . . . . . . . . . . . . . .  5299 .00 
G e m i n i  P1 5X . . . 5399.00 
Del1a 1 0 .  . . . . .  5559.00 
Serial Board 5 7 5 ._00 

TO S H I BA . . . . . . . . . . . .  CALL 1 
TRAN BTAR . . . . . . . . . .  CALL 

P R I N T E R  CAB LES 

Available f o r  Atari. Commodore. I B M. 
Apple. Epson. Kaypro. Televideo. Frank
l i n .  Eagle.  Sanyo. Osborne. N E C .  
Zenith and m a n y  others. W e  supply al l  
you r  computer needs! 

PAPER S U P P L I E S  

M B C-555 PC . . .  C A L L  
. . . . . . . . . . . . . . . . .  5 1 499.00 

. . . . . .  5389.00 
. . . . . . . . . . . . .  5 1 899.00 

. . . . . . . . . . . . . . . . .  5 1 849.00 
FDD 6400·640K Drive . . . .  5469.00 
MBC 1 250 . 52099 .00 
PR 5500 Printer . . . . . . . . . . . . .  5599 .uc>'���� 

TE R M I NALS 

9 1 4 .  . . . . . . . . . . . . . . . . . . . .  $569.00 
924 . . . . . . . . .  5689.00 
925 . . . . . . . . . . . . . . . . . . . . . . . . . .  5 7 3 9 .00 
950 . . . . . . . . . . . . . . . . . .  5 9 2 9 .00 
970. . . . . . . . .  . . . . .  . $ 1 039.00 

C O M P U T E R S  

Teleport Portable . . . . . . . . . . . . . .  CALL 
SODA . . 5 1 09 9 .00 
802 . . . $2699 .00 
803. . . .  . . . . . .  $ 1 949.00 
802 H  . . . . .  $4695.00 
806/20 . .  . . . . . .  54999.00 
8 1 6/40 . . . .  5 9 1 99.00 
1 60 2  . . . . . . . . . . • . . . . • . . . . . .  53399.00 
1 603 . . . . . .  C A L L  

M O N ITO R S  
A M O E K  

300 G reen . 
300 Amber . 
3 1 0 Amber . .  
Color 1 . . . . . . . . . . . . • .  

Color 1 Plus . 

. . . . . .  5 1 49.00 
. .  5 1 59.00 

. . . . .  5 1 69.00 
. . .  5 2 7 9 .00 

. . . . .  5299 .00 
. . . .  5399.00 

. . . . .  541 9.00 
Color 2 .  
Color 2 Plu s .  
Color 3 .  
Color 4 .  

. . . . . . . . .  5349.00 
. . .  5699.00 

B M C  

1 2" "  G reen . . . .  $ 7 9 . 9 9  
1 2 · ·  G r e e n  H I· R E S . . . .  5 1 1 9 . 9 9  
9 1 9 1 · 1 3"'  C o l o r . . . . . . . .  5 2 4 9 . 9 9  

1 2 " G reen 
1 2 "  Amber.  

G O R I LLA 

N E C  

. . .  588.99 

. . .  $95.99 

J B  1 260 Green . . . . . . . . . . . . . .  5 1 09.99 
J B  1 20 1  Green . .  5 1 49.99 
J B  1 205 Ambe r . . . 5 1 5 9 . 99 
JC 1 2 1 5  Color . . . . . . . . .  5 2 9 9 . 9 9  
JC 1 2 1 6  R G B  . . . . . . .  $ 4 2 9 . 9 9  

P R I N C ET O N  G R AP H I C S  
H X· 1 2  R G B  . . . . . . . . . . . . . . . . . .  5 5 1 9.00 

SAKATA 
1 00 · · · · · · · · · · · · · · · · · · · · · ·  . $ 2 6 9 .00 

TAXAN 
1 2 · ·  Green . . . . . . . . . . . . . . . . . . .  5 1 1 9 .00 
1 2 · ·  Amber . . . . . . . . .  5 1 2 9 .00 
Taxan 1 RGB . .  . . .  5 2 7 9 .00 
Taxan 2 1 0 .  . . .  5299.00 

U B I  
P i  1 .  9" Green . . . . . . . . . . . . . .  5 9 9 . 9 9  
Pi 2 .  1 2 " Green . . .  $ 1 1 9 . 9 9  
P i  3. 1 2 " Amber. . . .  . . .  $ 1 4 9 . 9 9  
Pi 4 .  9· ·  A m b e r  . . . . . . . . . . . . . .  $ 1 3 9 . 9 9  
1 400 C o l o r  . . . . . . . . . . . . . . . . . .  5 2 6 9 . 9 9  

Z E N I T H  
Z V M  1 22 A m b e r  . .  
ZVM 1 23 Green . .  
ZVM 1 35 C o l o r/RG B . 

We stock a f u l l  l i n e  of 

EAG LE 
C O M P U T E R S  

C A L L  F O R  P R I C I N G  

O Tel&'ideo 

M O D E M S  
A N C H O R  

Mark I (RS·232) . . . . . . . . . . . . . . .  579 .00 
Mark II (Atari) . . . . . . . . . . . . . . . . .  579.00 
Mark I l l  (TI·99) . . . . .  . . . . .  5 1 09.00 
Mark I V  ( C B M /PET) . . . . . . . . .  5 1 25.00 
Mark V (Osborne) . . . . . . . . . . . . .  $95.00 
Mark VI ( I B M·PC) . . . . . . . . . . . .  5 1 69.00 
Mark VII (Auto Ans/Auto Dial) . . .  51 1 9.00 
Mark XII ( 1 200 Baud) . . . . . . .  5299.00 
TRS·SO Color Computer . . . . .  599.00 
9 Volt Power Supply . . . . . . . . . . .  $9.00 

HAY E S  
Smartmodem 300 . . . . . . . .  5 2 1 9.00 
Smartmodem 1 200 . . . . . . . . .  5509.00 
S m a rt modem 1 2008 . . 5459.00 
M i c ro modem II . . .  $265.00 
Micromodem I I  Plus . . . . . . . .  $ 2 9 9.00 
M i c romodem l i E .  . . $269.00 
M i c romodem 1 00 .  . . .  $299 .00 
Smart Com II . . . . . . . . . . . . . . . . .  589.00 
C h ronograph . . .  ,. . . . . . . . . . . . .  $ 1 99.00 

N OVATI O N  
J·Cat . . . . . . .  . . . . . . . . . . . . . . .  599.99 
SmartCat 1 03 . . . . . . . .  . 5 1 7 9 .00 
SmartCat 1 03/2 1 2 . . . . . . . . . .  5399.00 
AutoCa1 . . . . . . . . . . . . .  5 2 1 9 . 00 
2 1 2  AutoCa1 . . . . . . . . . . . . . . . 5549.00 
Apple Ca1 II . . . . . . . . . . . . . . . . .  $249.00 
2 1 2  Apple Cat. . . . . . .  . . . . .  5569.00 
Apple C a t  2 1 2  Upgrade . . . . .  $309.00 
Cat . .  $ 1 39.99 
D·Ca t .  . . . . .  5 1 49.00 
PC·Ca t .  . 5339.00 

Z E N I T H  
ZT·1 . . . . . . . . . . . . . . . . . . . . . . . . .  5309.00 
ZT· 1 0 .  . . . . . .  5339.00 
ZT· 1 1 . . . . . . . . . . . . . . . . . . . . . . . .  5369.00 

A P P LE I N T E R FA C E  

C A R O B  & B U F F E R S  



APP LE/F RAN KLI N 
O I S K  O R IV E S  

M I C RO-S C I  
A 2  . . . . . . . .  $ 2 1  g_QQ 
A40 . . .  $2gg_QQ 
A70 . . . . .  $ 3 1 g . QQ 
C2 Controller . $7g .oo 
C47 Controller . . . . . . . . . . . . . . .  S8g.oo 

Elite 1 . .  
Elite 2 
Elite 3 

RANA 

. . .  S27g.oo 
. . . . . . . . . . . . .  S38g.oo 

. . . . .  S56g.oo 

A P P LE l i e  STARTER PACK 
64K Apple lie. Disk Drive & Controller, 
SO Column Card. Monitor II  & DOS 3.3 
C O M PLETE • • • • • • . • • •  , .  $ 1 1 99.00 

ACE 1 DOD Color Computer . . . .  CALL 
ACE F a m i l y  Pack System . . . . . .  CALL 
ACE PRO PLUS System . . .  CALL 
ACE 1 2000ffice Mg mt. System . . .  CALL 

· · NOT l i E  E X P E N S IVE" 

(:: commodore 
C B M  8 0 2 3  . . •  $ 5 9 9  

C8M 4032 . .  . S5gg_QQ 
CBM 8Qg6. . . . . . . . . .  S86g.QQ 
CBM gooo . . . . . . . . . . . . . . . . . . .  sggg_QQ 
B t  28·80 . . . . . . . . . . . . . . . . . . . . .  S76g.oo 
CBM 64K Memory Board . . .  $26g.oo 
8032 to gooo Upg rade . . . . .  S26g.oo 
2031 LP Disk Drive . . . . . . . . . .  S2gg_oo 
8050 Disk Drive . .  . . . . .  $949.00 
8250 Disk Drive . . . . . . . . . . .  S t t gg_oo 
4023 Printer . . . . . . . . . . . . . . . . .  S37g.oo 
8023 Printer. . . . . . . . . . .  S56g.oo 
6400 Printer . . . .  S 1 3gg_oo 
Z·RAM . . . . .  . . . . . . . . .  S4gg_oo 
Sil icon Office . . .  $699.00 
The Manage r .  . . . . .  $ 1  gg_oo 
Soft ROM . . . .  $ 1 2 5 .00 
VisiCalc . . .  . . . .  $ 1  5g.oo 

P R O F E S S I O NA L  

S O FTWARE 

Word Pro 2 Plus . . . . . . . . . . . . .  $ 1 59.00 
Word Pro 3 Plus. . . . . .  $ 1 89.00 
Word Pro 4 Plus/5 Plus . .  each . .  $279.00 
lnfoPro . . . . . . . . . . . .  $ 1 79.00 
Administrator . . .  5399.00 
Power . . . . . . . . . . . . . . . . . . . . . . . .  $79.00 

SX- 6 4  

5 8 6 9 °0 
VI C 2 0 _  . . . . . . . . . . .  CALL 

CBM 64 . . . . . . . . .  $ 1 9 9 
M S D  S O t  Disk Drive (C-64) . . .  $34g.oo 
C t  541 Disk Drive . . . . . . . . . . .  $24g.oo 
C t  530 Datasette . . . . . . . . . . . . .  S6g.oo 
C t  520Color Printer/Plotter . . .  $1 6g.oo 
M·801 Dot Matrix Printer . . .  $ 2 1 9.00 
C t  526 Dot Matrix/Serial.  . . .  $27g .oo 
C t  702 Color M on i t o r . . .  . S24g.oo 
Ct 3 1 1 Joystick . .  . . . . .  S4.gg 
C t  3 1 2  Paddles . . .  . . .  $ 1  1 .gg 
C t  600 V I C  Modem . . . .  $5g.oo 
C t  650 Auto Modem . . .  . ..  $8g.oo 
Logo 64 . . . . . . . . . . . . . . . . . . . . . . .  $4g.oo 
Pilot 64 . . .  $3g.oo 
Simon's B a s i c  . . . .  $ 1 9.00 
Word Pro 64 P l u s . . .  . . . . . .  S5g.oo 
Parallel Printer Interface . . . . .  $49.00 
Calc Result 64 . . $ 1 2g.oo 
Codewriter 64 . . . . .  $75.00 
Quick Brown Fox . . . . . . . . . . . .  $49.00 
Word Pro 64 P l u s . . . .  . . . . . .  $59.00 

We stock a f u l l  i n ventory of software for C o m m odore, such as: 
Artworx. Broderbu n d ,  C o m mercial  Data, Creative Software, 
Epyx. H E S. M i croSpec ,  N ufekop, Romox, S i r i u s ,  Syna pse, 
Thorn E M  I ,  Tronix, U M I ,  Victory, Spinnaker, Rainbow & Timeworks! 

CALL FO R DETA I LS !  � (h� HA N D�;R S  

4 1  ex . . . . . . .  $ 2 49 . 9 9  SHARP 
41 cv . . . . . . .  $ 1 9 9 . 9 9  

4 1 C . . . . . . . . .  $ 1 4 4 . 9 9  
H P t OC . . . . .  $ 5 1 _gg 
HP 1 t C  . . . . .  S6g.gg 
H P t 2C . . . . .  S88_gg 
H P  1 5C . . . . . . . . . . . . . . . . . . . . . . .  $88.gg 
H P  1 6C . .  S88.gg 
HP 75C . . . . . . .  574g_gg 
HPIL Module . . . . . . . .  sg5_gg 
H P I L  Cass. or Printer . . . . . . .  $359.99 
Card Reader. . .  . . . .  S 1 43_gg 
Extended Function Module . . .  $63.99 
Time Module . . . . . . . . . . . . . . .  :. S63.gg 

N E C  
PC·820t Personal Computer . . .  ssgg_oo 
PC-8221 A Thermal Printer . . .  $ 1 49.00 
PC·82 8 1 A Data Recorder . . . .  sgg.oo 
PC·8201 ·068K RAM C h i ps . . .  S t  05.00 
PC·8206A 32K RAM Cartridge . . .  S32g.oo 

PC-1 SOOA . . .  $1 65.99 

P C - 1 2 5 0A . . . .  $ 8 8 . 9 9  

C E · t  2 5  Printer/Cassette . . . $ 1  28.gg 
CE-1 SO Color Printer/Cassette ...  $1 71 .99 
CE·t 55 8K RAM . .  . . . . .  sg3_gg 
C E  1 61 1 6 K  RAM . . . . . . . . . . .  $ 1  34_gg 
C E  500 ROM Library . . . . . . . . .  $2g_gg 

TI M E X/S I N C LA I R  
Timex/Si n c l a i r  1 000 
Timex/ S i n c l a i r  2086 
1 6K M e m o r y .  
2040 P r i n t e r  . . . . . . . . .  · . .  
VuCalc . . . . . . . . . . . . .  . 

H O M E  )1\.. C O M P U TE R S  

ATARI. 
SOOXL . . . . . .  $ 1 8 9  
BOOXL . . . . . .  $ 2 9 9  

1 0 1 0  Recorder . . . . . . .  574.00 
1 020 Color Printer . . . . . . . . . .  $249.00 
1 025 Dot Matrix Printer . . . . .  $449.00 
1 027 Letter Quality . .  . . .  S2gg_oo 
1 030 D i rect Connect Modem . . .  CALL 
1 050 Disk Drive . . . . . . . . . . . . .  $37g.oo 
CX30 Paddle . . . .  S t 2.00 
CX40 Joystick . . .  each .. .  $8.00 
CX77 Touch Tablet . . . . . .  $64.00 
CX80 Trak Ball  . . . . . . . . . . .  $48.00 
CX85 Keypad . . . . . .  . . .  $ 1 05.00 
488 C o m m unicator I I  . . . . . . .  $229 .00 
4003 Assorted Education . . . .  $47.00 
401 1 Star Raiders . . . . . . . . . . . .  $33.00 
401 2  Missile Command . . . . .  $29.00 
401 3 Asteroids . . . . . .  s2g.oo 
so4g VisiCalc . . . .  s 1 sg.oo 
10g7 Logo . . . . . .  . . . . . . .  S7g.oo 
7.1 01 Entertainer . . . . . . . . . . . . .  $69.00 
7102 Arcade Champ . . .  $75.00 
8026 D ig D ug . . . . . . . .  $33.00 
8030 E.T.  Phone H o m e  . . . . . .  $33.00 
8031 Donkey Kong . . . . . . . . . . .  $3g.oo 
8033 Robotron . . .  . . . . . . . .  $35.00 
8034 Pole Position .  . . $39.00 
8036 Atari Writer . . . . . . . . . . . .  $79.00 
8040 Donkey Kong , J r  . . . . . . .  S3g.oo 
8043 M s .  PacMan . . . . . . . . . . .  S3g.oo 
8044 Joust . . . . . . . . . .  S3g.oo 

D I S KETT E S  
MAX E L L  

51/c" M D - 1  . .  
51/c" M0-2. 

. . . . .  S2g.oo 
. . .  $3g.oo 

. . . . .  s3g.oo 8" FD·t (SS/DD) . 
8" FD-2 (DS/DD).  . . . . . . . .  $4g.oo 

VE R BAT I M  
5'/ . . . SS/DD . . . . . . . . . . . . . . . . . . .  S26_gg 
5'1<'' DS/ D D . . . S36_gg 

E L E P HANT 

5'1<'' SS/SD . . . . . . . . . . . . . . . . . . .  S 1 8.4g 
5'1' SS/DD . . . . . . . . . .  sn.gg 
5'/' DS/DD . . . . . . . . . . . . .  S28.gg 

H EAO 

51/4' Disk Head Cleaner . .  . . $ 1 4 . 99 

D I S K  H O L D E R S  
I N N OVATIVE C O N C E PTS 

Flip·n·File 10 . . . . . . . . . . . . . . . . . .  $3. gg 
Flip·n·File 50 . . . . . . . . .  $ 1 7 _gg 
Flip-n·File(400/BOOROM)Holder..S1 7_gg 

L..JK E N TE R P R I S E S  

Atari Letter Perfect·Disk(40/80) . . .  57g_gg 
Atari Letter Perfect·ROM(40 col) . . .  s7g_gg 
Atari Letter Perfect·ROM(80 col) . . .  $7g_gg 
Atari Data Perfect·ROM(80 col) . . . . .  s7g_gg 
Atari Spell  Perfect· DISK . .  s5g_gg 
Atari  Uti l ity/ M a i i M e rge . . .  . $ 2 1  .00 
Apple Letter Perfect .. $99.00 
Apple Data Perfect . . . . . .  $ 7 5.00 
Apple LJK Util ity . . . . .  $ 2 1 .00 
Apple LowerCase Generator . . .  $ 1 9 . 00  

1 200XL . . . .  C A L L  
1 4 0 0 X L  . . . .  C A L L  

A T  88-St 
AT 88·A2 . 
AT 88-St PO . . . . . . . . . . • .  
AT 88·DDA 
RFD 4D·St 
RFD 40-At 
RFD 40·S2 . . . . . . . . . . . . .  . 
R F D  44-St 
R F D  44·S2 . . . . . . . . . . . . . . . . . .  S86g.oo 

TEXAS I N STRU M E NTS 
TX gg.st . . . . . . . . . . . . . . . . . . . .  S 2 7 g . oo 

RANA 

t ODD. . . . . . . . . . . . . . . . . . .  $ 3 1 g.oo 
TRAK 

AT·D2. . . . . .  S38g.oo 

M E M O RY B OA R O S  
. . . . .  $5g.oo Axlon 3 2 K  . 

Axlon 48K . 
Axlon 1 28 K .  
l ntec 3 2 K  
l n t e c  4 8 K . 

. . . . . . . . . . . . . .  sgg_oo 

l ntec 6 4 K . 

. S2gg_QQ 
. . . . . . . . .  $5g.oo 

. $85.00 

lntec Real T i m e  Clock . 

A L I E N  VO I C E  B O X  

Atari . 
Apple . 

KOALA PAC 

Atari.  . . . . . .  $75.00 
Apple . . . . . . . . . . . . . . . . . . . . . .  $85.00 
I B M . . . Sg5.00 
CBM 64 . . . . . . . . . .  $ 7 5 .00 

C O N TR O LLE R S  & 
.J O Y STI C KS 

WI C O  

Joystick . S2 1 _gg 
3-way Joystick . . . . . . . . . . . . . . . .  S 2 2  .99 
Famous Red B a l l . .  . . .  $23.99 
Power Grip . . .  . . . . . . . . . .  $ 2 1 .99 
BOSS Joystick . . . . . . . .  S t 7 _ gg 
ATARI/VIC Trak B a l l .  . . . . .  $34.gg 
Apple Trak .Ball  . . . . . . . . .  S54.gg 
Apple Adapte r . . . . .  S t 5_gg 
Apple A n a l og . . . . . . . . . . . . . . . . .  $37 _gg 

KRAFT 

Joystick . . . . . . . . . . . . . . .  . 
Atari S i ng le F i r e .  
Atari Switch H itter. 
Apple Pad d l e s . 
I B M  Paddles . .  
I B M  Joystick 

AMIGA 
3 1 00 S i ng le . .  
3 1 0 1  Pair 
Joyboard 



Portable or desktop, 
you're way ahead when 
you pick up a corona PC .'"' 

Because we give you 
everything you've ever 
wanted in an IBM1 -com
patible PC and more. 
For a great deal less. 

COMPATIBLE AND MORE. 
Our systems run all 

software that conforms 
to IBM PC programming standards. And the 
most popular software does. 

We deliver twice the memory, with room 
for eight times as much. 

We deliver a fast-access 320K floppy 
drive, a communication port and an improved 
IBM PC keyboard with indicator lights. 

Our systems include high-resolution 
monitors ( 12 " desktop, 9 "  portable) for 
crisper, cleaner displays, and both have built- in 
high-resolution graphics (640 x 325). 

You get a complete system, ready 
to go to work. 

MORE VERSATILITY. 
With all the necessary features built into 

the main unit, the four expansion slots can be 
used for your special needs. For example, color 
or our optional 10MB hard disk. 

392 BYfE March 1984 

MORE SPEED. 
Our RAM-disk 

software gives you tem
porary disk-type storage 
that works many times 
faster than disks. 

PLUS SOFTWARE. 
Our systems come 

with the operating 
system: MS-DOS? A pro
gramming language: 

GW BASIC? A training course: PC Tutor. 3 A 
professional word processor: MultiMate.4 Plus 
DOS utilities and demonstration programs. 
Or you can get the p-System5 from N.C. I. and 
write or run portable Pascal packages. 

ALL FOR A GREAT DEAL LESS. 
Even with all the extra features and 

performance, our systems still cost signifi
cantly less than the equivalept IBM PC. 

Drop by your nearest corona PC 

dealer for a very convincing 
demonstration. Or contact 
us at 3 1324 Via Colinas, 
Westlake Village, CA 91361. 

(213) 991-1 144 or (800) 
621-6746 toll- free. Telex 
658212 WSLK, in Europe 
76066 CDS NL. 

© Corona Data Systems 1983. 1. TM International 
Business Machines. 2. TM Microsoft. 3. TM 
Comprehensive Software Support. 4. TM Softword 
Systems. 5. TM University of California. 

Circle 101 on inquiry card. 



Trademarking Software 
Packages 

Trademark clearance can prevent litigation and loss 
of hard-earned goodwill .  

by Robert Greene Sterne and Perry J. Saidman 

The scene is all too familiar. The de
veloper of a successful software 
package sits in the office of a trade
mark attorney fretting. He holds in 
his hand a certified letter he received 
the day before from another lawyer 
whose client is challenging his use of 
the brand name Aisle for his software 
package. 

The letter states that the client 
owns a federal trademark registration 
for use of the name Isle on software 
and that he considers the use of Isle 
and Aisle for the same type of prod
uct likely to cause confusion in the 
marketplace. In addition, the letter 
warns that the developer "imme
diately cease and desist from using 
the Aisle trademark on his software 
packages" or be subjected to dire 
legal consequences. 

The letter has made the developer 
furious. He can't believe that he has 
been forced to waste time with what 
he considers legal harassment when 
he should be working on his new ad
vertising campaign, handling a dis-

Copyright © 1983 Saidman. Sterne & Kessler. 
All rights reserved. This fictional article does 
not constitute legal advice. for which you 
must consult a lawyer. 

satisfied customer, or taking care of 
other pressing business concerns that 
need his attention. But he decides to 
take the bull by the horns and deal 
with the matter because the letter 
says that he must respond within 30 
days. He has brought the Aisle pack
age to the marketplace, so he hopes 
he can take a tough position against 
the owner of the Isle trademark with 
the help of his lawyer. 

A clearance search 
determines whether a 

word chosen as a 
trademark is already 

being used. 

Choosing a Trademark 
The developer's lawyer asks him to 

recount how he developed the Aisle 
package and how he chose its name. 
The software entrepreneur knows 
that the time it takes to tell his story 
will cost him a lot of money in legal 
fees, but he enjoys describing the 
history of his creation. 

The story is really very simple. In 
early 1981, the developer saw a need 
and met it with his Aisle software 
package. Some of his friends who 

own computers discovered his useful 
program and asked for copies, which 
he provided proudly and gladly. He 
later decided that he could sell such 
a package and started analyzing ads 
in computer magazines for marketing 
tips. Studying how they were writ
ten and designed, he noticed the 
symbols that appeared with· their 
names: © ,  @ , and ® .  

He also learned that he must come 
up with a name for his program by 
which it could be distinguished from 
competing programs. Everywhere he 
looked he saw successful software 
packages with great names such as 
Visicalc, Wordstar, and Easy Writer. 
He finally settled on Aisle after con
sidering many names. When he dis
cussed his choice with his closest 
friends, they responded enthusiasti
cally. He did not know of anyone else 
using the name Aisle for the type of 
software he produced, therefore he 
began to market the package under 
that name. A friend advised him to 
use an ® beside the Aisle name in 
all of his ads. 

The lawyer interrupts the story to 
ask whether a clearance search of the 
Aisle mark had been conducted to 
determine whether anyone was 
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Now there ' s  a p r i n t e r  that l e t s  you exp r e s s  yours e l f . 

I t ' s  the L e t t e r p r i n t e r  1 0 0 , f rom Digital . 

When you ' re f e e l i ng very p r o f e s s i onal and bus in e s s - like , 

then it looks jus t l i k e  thi s . 

I n  fac t ,  this is an ac tual prin tout . I t ' s  great f o r  word p r o c e s s i ng .  

You can s e nd a n i c e  p o l i t e  l e t t e r  to your m o s t  imp o rtant c l i ent . 

But there may be t imes when you want to put on a different fac e . 

You can p rogram y our h o s t  computer to do it f o r  you. 

O r  you can do i t  yours e l f . 

Simply by pushing a but t o n .  

YOU CAN SHOUT AT THE TOP OF YOUR LUNGS . 
TELL THEM THEY ' D  BETTER PAY THE I R  B I LLS 
OR ELSE . THEY ' LL GET THE MES SAGE , Or you can 

be e l egant . Impress peop l e  w i th your soph i s t i cated s ty l e .  

But back t o  bus i ne s s . The Letterprinter 1 0 0  gives 

you all o f  the typefaces o n  thi s page . I f  you don ' t  

s e e  one you like , we ' l l customi z e  one f o r  you . 

The L e t t e rp r i n t e r  1 0 0  al s o  gives you full graph i c s  

capabil i t i e s .  Plus thre e  printing s e t t ings : o n e  f o r  

l e t t e r  quality , o ne f o r  graphi c s , and a high s p e ed o ne 

gives you d r a f t - q u a l i t y  d o c u m e n t s  i n  o n l y  1 0  s e c o n d s . 
So face i t .  Why buy an o rdinary printer when you can exp r e s s  

yours e l f  jus t by l i f t i ng a f i nger? 

See the L e t t e rp r i n t e r  1 0 0 . I t ' s  jus t one o f  the f amj ly o f  

p r i n t e r s  Digi tal o f f e r s , including a dai s y  whe e l  p r i n t e r , the 

LQP0 2 ,  and a l ow c o s t  Pers onal Prin t e r , the LA5 0 .  Call 

1 - 8 0 0 -DIGITAL, extension 7 0 0 , f o r  the di s t ributor neare s t  you. 

O r  wr i t e  Digital Equipment Corporati o n , Term i na l s  P r oduct Group , 

2 Mt . Royal Avenue , UPO l - 5 ,  Marlbo ro , MA 0 1 7 5 2 .  
Circle 122 on inquiry card. 
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using the name on software. The 
developer says he is unfamiliar with 
the term clearance search but that he 
had never consulted a lawyer about 
the name. In addition, he says, he 
was unaware of the Isle trademark 
when he adopted the name Aisle. 
After he learned of Isle's existence, he 
also discovered that its sales are con
fined exclusively to the East Coast, 
while Aisle software is sold primari
ly on the West Coast. Becoming 
agitated, he points out that Aisle dif
fers significantly from Isle. The 
lawyer calms him, then explains 
some principles of trademark law. 

Trademarks Afford Protection 
The major issue in most trademark

infringement suits, the lawyer notes, 
is whether the plaintiff's and defen
dant's trademarks, used on their 
respective goods, will likely cause 
confusion as to the goods' source or 
origin . Thus, he explains, even if two 
names differ, a court could find 
likelihood of confusion in the event 
the sound, appearance, and meaning 
of the two are close. In the devel
oper's case, he says, even though the 
meanings differ, the appearance of 
the words Isle and Aisle is very 
similar and the sound is identical . He 
concludes that a court could therefore 
find a likelihood of confusion to exist. 

The developer objects to the idea 
that the two words might cause con
fusion, saying that he did not know 
of any instance where a customer 
bought Aisle software thinking it was 
an Isle package. His lawyer points 
out, however, that it was the likeli
hood of confusion that constituted 
the legal test, not the actual confu
sion; the fact that no one had ever 
confused the two programs did not 
matter. 

The lawyer goes on to explain that 
both the Aisle and Isle marks are ar
bitrary choices for names of software 
packages. Under trademark law, ar
bitrary means that the product's 
name does not describe its goods
in this case Isle and Aisle do not 
describe the function of the packages 
they name. Software, after all, is 
neither an island nor a lane. The 
lawyer offers an example to illustrate 
the point. 

The primary meaning of the word 
"apple" is a type of fruit. Thus, the 
use of the word "apple" on any type 
of goods other than fruit, such as 
Apple bicycles, Apple sportscoats, or 
Apple computers, is an arbitrary use. 
Other examples of products with ar
bitrary trademarks include the Lisa 
computer, Camel cigarettes, and 
Dove soap. Arbitrary trademarks, he 
explains, tend to be strong trade
marks that are protectable as soon as 
they are adopted .  In other words, no 
customer recognition has to be devel
oped through sales to protect them, 

Adopting a new name 
will  constitute 

trademark 
infringement 
if  customers 

a re l ikely to be 
confused as 

to source or origin.  

in  contrast to primarily descriptive, 
surname, or geographic trademarks, 
which do require customer recogni
tion for protection. 

A descriptive name is one that de
scribes a function, property, or char
acteristic of the goods it labels. An ex
ample is Sortfile Plus, used for a soft
ware package that sorts files quickly 
and efficiently. Franklin is a surname 
used as a trademark for a personal 
computer, and an example of a geo
graphic trademark is Palo Alto, used 
on a spreadsheet package. To afford 
protection, these types of trademarks 
require customer recognition. Be
cause of their original meaning to the 
public, a secondary meaning must at
tach in the market through certain 
commercial activity. !"his secondary . 
meaning is an indication of source for 
the trademarked goods. In other 
words, the Franklin or Palo Alto must 
be recognized by the interested 
public as symbols of computer goods 
from a particular source before they 
can be protected .  

In  the case of the Isle versus Aisle 
trademarks, the lawyer points out 
that they are both arbitrary names 
used for the same type of software, 

Circle 233 on inquiry card. 

Multi-function 
RS-232 

Transfer Switches 
M FJ-1240 $ 79 95 

ChoiC6 of 
8 models 
Multi-function RS-232 transfer switches you 

switch your computer among printers, modems, 
terminals, any RS-232 peripherals; monitor data/ 
l ine failure, protect data l ines from surges, and 
use as nul l  modem for less cost than a switch alone. 

Switches 10 lines (2, 3 ,4, 5, 6, 8, 1 1 ,  15, 17 ,20) . 
LED data/l ine indicators monitor l ines 2, 3 ,4 ,  5, 6, 
8, 20. Metal oxide varistors protect data lines 2, 3 
from voltage spikes and surges. Push button 
reverses transmit-receive l ines (2, 3). PC board 
el iminates wiring, crosstalk ,  l ine i nterference. 
Connects any one input to any one output. 
Model Price In Out Model Price In Out 
MFJ-1240 $79.95 1 2 MFJ-1244 $139.95 3 3 
MFJ-1241 $99.95 2 2 MFJ-1245 $169.95 3 5 
MFJ-1242 $119.95 2 3 MFJ-1245 $199.95 5 5 
MFJ-1243 $119.95 1 4 -1247 $99.95 1 2 

switches 20 lines 

AC Power Centers 
M FJ-1108 MFJ-1108, $99.95. Add conven-$ 99 95 ience, prevent data loss, head 

bounce, equipment damage. Relay 
latches power off during power tran· 
sients. Multi-filters isolate equipment, 
e l iminate interaction, noise, hash. 
MOVs suppress spikes, surges. 3 
isolated, switched socketpairs. One un
switched for clock, etc. Lighted power, 
reset switch. Pop-out fuse. 3 wire, 6 ft. 
cord. 1 5A,  1 25V, 1 875 watts . Aluminum 
case. Black. 1 8x2%x2 in. MFJ-1107, 
$79.95. Like 1 1 08 less relay. 8 sockets, 
2 unswitched. MFJ-1109, $129.95. Like 
1 1 07 but i ntelligent. Switch on device 
plugged into control socket and every
thing else turns on. Others available. 

Acoustic/ Direct 
Coupled Modem 

Use with any 
phone anywhere 
MFJ-1233 Acoustic/Direct Coupled 300 baud 

modem. Versati le. Use with virtually any phone, 
anywhere. Use battery or 1 1 0  VAG. Direct con
nect modo: Plug between handset and base. Use 
with single or multi-l i ne phones. Acoustic 
coupled modo: Use with phones without modular 
plugs. Quality muffs give good acoustic coupling, 
isolates external noise for reliable data transfer. 
Origi nate/answer. Self test. Carrier detect, ON 
LEOs. RS-232, TTL compatible .  Reliable single 
chip modem. Crystal controlled. Aluminum cabi
net. 9x1 V2X4 in .  Other models available. 

Order from MFJ and try it. I f  not delighted, 
return within 30 days for refund (less shipping). 

One year unconditional guarantee. 
Order yours today. Call toll free 1100-647-1800. 

Charge VISA, MC.  Or mail check, money order. 
Add $4.00 each for shipping and hand l ing. 

CAll TOLL FREE . . .  800-647-1 800 
Call 601 -323-5869 in  MS, outside continental USA. 

MF.�I ENTERPRISES � I N C O R PORATED 

921 Louisville Road, Starkville, MS 39759 
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and therefore are likely to cause con
fusion. Consequently, the critical 
legal questions would involve prior
ity and good-faith adoption in a 
remote geographic area. The gen
eral rule in trademark law is that the 
user who first applies a trademark to 
goods in a particular geographic area 
has exclusive rights to it and related 
products in that area. The law allows 
another user to use the same or a 
similar trademark for the same goods 
only if the second user has adopted, 
and first used, his trademark in good 
faith in a geographic area remote 
from the first user. This legal defense 
would be available to the Aisle 
developer under normal cir
cumstances, the lawyer says, because 
the developer of Aisle was unaware 
of the Isle trademark when he chose 
the name Aisle and because he was 
selling Aisle software in an area 
remote from that where Isle was sold. 

However, the lawyer notes rueful
ly that the owner of the Isle trade
mark was smart to take the initiative 
to obtain a federal registration of Isle. 
The Isle developer was granted such 

protection a few months before 
Aisle's developer adopted a similar 
name. The federal registration pro
vided nationwide constructive notice 
of the Isle trademark, which means 
that the law will presume people 
have notice of the trademark. Thus 
its owner can presume others are 
aware of its use, and the developer's 
defense of good-faith adoption is 
eliminated. 

Arbitrary trademarks, 
such as Apple 

computers, don't 
describe the 

function of the 
products or services 

they identify. 

The developer does not believe 
what he is hearing. He asks the 
lawyer pointedly whether the law 
was telling him to stop using the 
Aisle mark. The lawyer says that 
without a legal fight, the law was say
ing just that. The developer explodes, 

vowing that he will not be party to 
such legal ransom by the owner of 
the Isle trademark, particularly now 
that his software package is known 
extensively by the Aisle name. He 
says he will refuse to change the 
name unless a court orders him to, 
and the meeting comes to an end. 

Epilogue 
Despite his lawyer's warning, the 

developer did not respond to the let
ter, and several months later he was 
served with a summons in a lawsuit. 
After spending $30,000 in the defense 
of a preliminary injunction motion, 
the case was settled as follows: even 
though he still felt he had done 
nothing wrong, the developer agreed 
to stop using the Aisle mark on his 
package or "any confusingly similar 
variation thereof"; to destroy all 
labels, ads, promotional materials, 
and actual packages using the Aisle 
mark; and to pay court costs. Never
theless, the developer disregarded 
the court order and subsequently 
was found to be in contempt of court, 
which resulted in a stiff fine, addi-

CZJt.e Software %oi�;};�· MyCaJc 

• Interactive Microware's general-purpose ADALAB<l:0 data ac
quisition and control system interfaces with virtually any lab in
strument using a recorder or meter, including GC and HPLC sys
tems, spectrophotometers, pH meters, process control apparatus, 
thermocouples, etc. 

• Lab Data Manager:® software facilitates single or m ulti
channel acquisition, storage, display and chart recorder style out
put of lab instrument data. IMI QUICK I/O software operates within 
easy-to-use BASIC! 

• Thousands of scientists currently use IMI software and/or 
ADALAB products worldwide! 

* Price includes 48K APPLEt I I +  CPU,  disk drive with control ler, 
1 2 "  monitor, dot matrix printer with interface, IMI ADALAB<l:0 inter
face Card. tTrademark

_ 
of Apple Computer. I nc. 

· m · 
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IMI 's  ADALAB INTERFACE 
CARD IS AVAILABLE 
S EPARATELY FOR ONLY $495 
(Includes 12-bil NO, 1 2-bil 0/A. 8 digilal sense in puis. 8 
digilal conlrol oulpuls, 32-bil real· lime clock, lwo 1 6-bil 
limers plus QUICKI/0 dala acquisilion soflware.) 

INTERACTIVE MICROWARE, INC. 
P .0.  Box 771 ,  Dept. 3 
State College, PA 1 6801 (814)  238-8294 

Circle 1 87 on inquiry card. 

CA� l'AYMENT5. 
BANK STATEMENTS ! 

TI'J<ES . . .  ARRGH! I 
BUDGETING. AC.COUNTING . 

TAXES . .. ARR6H ! 

THIS 15 MVCALC"; FREDDIE. 
IT'.5 A SP'REAOSHEH. AND 

FOR SIXTY BUCKS IT'Ll 
50LVE >UUR PROBLEMS. 

� 

MYtALC IS $59.95. 
IT'S AVAILABLE FORTliE IBM PC&PCJR 

ANO MOST CP/M
0

COMPUTERS. CALL OR 
WI\ITE FOR A FREE 41 PRODUCT 

CATALOG & NEAREST DEALER. 

Full featured MyCalc" with sort. bar graphs, multiple files and 
more is ideal for financial planning and budgets. It sells for 859.95 
from The Software 1bolworks, 15233 Ventura Blvd .. Suite 1118, 
Sherman Oaks, CA 91403 (818) 986-4885. 
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The Rixon PC212A . . .  
The Perfect Modem 
For · Your IBM® PC 
. . .  Only 5499 

The Rixon® PC21 2A offers you the only 300/1200 BPS full duplex 
modem with auto dial and auto answer that plugs directly into any of 
the IBM PC® * card slots. Because the Rixon PC21 2A was designed 
specifically for the IBM PC, it is loaded with user benefits . 

The PC2 1 2A eliminates the need for an asynchronous communications 
adapter card and external modem cable, this 
alone saves you approximately $ 1 90. The 
PC212A provides an extra 25 pin EIA RS232 
interface connector, a telephone j ack for 
alternate voice operation, and a telephone line 
jack for connection to the dial network. 
Without question, the P C2 1 2A is the 
most user friendly, most reliable, and 
best performing modem for your 
IBM P C .  An internal microproces
sor allows total control, operation , 
and optioning of the 
PC212A from the keyboard. 
A user friendly HELP list of 
all interactive commands is 
stored in modem memory for 
instant screen display . Just a 
few of the internal features 
are auto/manual dialing from 
the keyboard, auto dial the 
next number if the first 
number is busy and instant 
redial once or until answered . 
In the event of power disrup
tion a battery back-up pro
tects all memory in the PC21 2A. I n  
addition, the PC21 2A is compatible 
with all of the communication pro
grams written for the Hayes 
Smartmodem TM * *such as 
CROSSTALK.™+Also available 
for use with the P C2 1 2A is the 
Rixon PC COM I , ™  � a  communications software pro
gram (Diskette) and instruction manual to enhance 
the capabilities of the PC2 1 2A and the I BM PC. PC COM 
I operates with or replaces the need for the IBM 
Asynchronous Communications Support Program. The pro-
gram is very user friendly and provides single key stroke control of 
auto log on to multiple database services (such as The Source SM& ) , as well 
as log to printer, log to file transfer and flow control (automatic in band 
or manual control) . PC COM I is only $49.00 if purchased at the same 
time as the PC21 2A. The PC2 1 2A comes with a 2 year warranty. For 
more information contact your nearest computer store or Rixon 
direct at 800-368-2773 and ask 
for Jon Wilson at Ext. 472. 

PC212A . . . . . . . . . . . . . .  $499. 
PC212A WITH 
ASYNCH PORT . . . . . .  $539. 

SANGAMO WESTON 
- - - - - - --- - -- -- - -- - - - - - - --- - - - - --- - - - - --�- - - - - --- - - - - - - -= = = =-= = = = INC. 

2120 Industrial Pky., Silver Spring, Md. 20904 
301-622-2121 TWX 710-825-0071 TLX 89-8347 

The Rixon PC212A Card Modem 
Another Modem Good Enough To Be Called RIXON 

Circle 306 on inquiry card. 

* IBM is a registered trademark of the 
International Business Machine Corp. 

.. Hayes Srnartmodem is a product of 
the Hayes Stack TM series, a 
registered trademark of Hayes 
Microcomputer Products Inc. 

+ CROSSTALK is a trademark of 
Microstuf Inc. 

/1: PC COM I is a trademark of 
Rixon Inc. 

& The Source is a servicernark of 
Source Telecomputing Corp. 

3043B © RIXON INC. 1983 



OPEN UP AN ACCOUNTING 
DEPARTMENT FOR 
$395.00 

Why staff up? With the Desktop 
Accountant'� all the accounting help your office needs can be at your fingertips! 
No matter what type of  business you're i n ,  
Desktop Accountant w i l l  l e t  y o u  manage the 
financial  end of i t  more professional ly than 
ever before. 

A Complete System with Sup 
Desktop Accountant includes 
accounts receivable, accounts pay· 
able.  payrol l  and general ledger 
programs, along with comprehen· 
sive user manuals and tra i n i n g  
a i ds, i nc l u d i n g  an audio cassette 
tape. And our telephone " h ot l ine" 
means personalized support. 

Produces 42 Reports. " Keeping the books" 
has never been so easy! Desktop Accountant 
prepares every bookkeepi ng/account ing 
report your growing business requires: from 
invoicing to statements to aged A/R l ist ings;  
from cash distribution to A/P checks to vendor 
activity reports; from complete payroll checks 
and stubs to w.2 forms; from the chart of 
accounts to balance sheet and i ncome state· 
ment, as well as many other vital to efficient 
management. 

Desktop Accountant is  available for nearly 
every portable, personal and desktop com· 
puter. The system req u i res either CP/M® or 
MS·DOS"' (PC·DOS), M i crosoft BASICm, 
64K RAM, two disk drives or hard disk, and a 
1 3 2·column pri nter (or an 8 1h " x 1 1 " printer 
with compressed print mode). 

You won't find better quality software at such 
a low price. Just $ 3 95.00 for most C P/M"' 
formats ( $ 495.00 for JBM® and some CP/M 
formats) complete. Call (or available formals. 

Order Desktop 
Accountant today! 

To order Desktop Acco untant 
or for comprehensive literature, call toll-free: 

u 1-800-832- 2244 
( I n  C a l i fornia c a l l  1 · 800·732 · 2 3 1 1 )  

o r  send orders to: 
1 280·C Newe l l  Avenue, Suite 1 2 0 1  
Wa l n u t  Creek. C A  94596 � ROCKY MOUNTAIN / "'-�s:m::'bo��"'���!��� 
• California residents add 6'h% Sales Tax • P<�ymcnt by VISA/Master· 
Cord!COD/i"\0/Cashicr·s Check • A l l  Brand Names arc manufacturers' 
registered Trade Ma

. 

''' • No.ole"o Doole" • FR" '"""" 
orwrite bcforcordcring • 1983Rocky f.\ountain • -
SoFtware Systems · · · · VISA -

H E RO I S M  I N  T H E 
M O D E R N  A G E 

T H E  ROLE-PLAYING G A M E  OF TODAY 

SYSTEM REQUIREMENTS: 
IBM PC" with one double-sided or two single
sided disk drives, an 80-co/umn monitor, 
and 64K RAM (96K for DOS 2.0). 
Color graphics/adaptor optional. . 
"IBM PC is a trademark of 
International Business Machines Corp. 
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' © Copyright 1983 Pacifk:lnfotechCorp. 

A sophisticated simulation of 
m odern l ife and human psychology . 

Includes: BASIC MODULE -
create and guide characters 
through their lives . . .  
PROJECT CONTACT (Scenario #1) 
- save the U . S . A .  from a mad 
scientist and terrorist plot  . . .  you 
have only 60 hours to complete 
your m ission . . .  

HEROISM I N  THE 
MODERN AGE is expandable to 
other modules and exciting 
scenarios . 

A t  your cemputer store . 

• . ..  ® 
Pacific lnfotech Corp. 

10850 Wilshire 13-lva . ,  
Suite 800 
Los Angeles, CA 90024 
U.S .A. 

Circle 278 on inquiry card. 

tiona! attorneys' fees, and bad pub
licity in the trade press. 

Clearly, the developer did not han
dle this in a proper legal manner or 
cost-effectively. He could have main
tained the hard-earned goodwill his 
trademark had won by taking a few 
steps to protect it .  

He should have first obtained a 
legal opinion from a trademark at
torney as to whether his proposed 
Aisle mark was available and reg
istrable prior to using it. A clearance 
search would have cost him far less 
than the value of the goodwill in his 
trademark that he subsequently lost, 
not to mention the attorneys' fees re
sulting from the cease-and-desist let
ter and ensuing litigation. 

If he had asked an attorney to 
check out his proposed mark, and 
the attorney had indicated that it was 
unavailable, the developer could have 
chosen one that was indeed regis
trable and begun using it properly in 
his software packaging, advertising, 
other promotional material, and 
documentation .  Merely using the 
symbol of federal registration, the 
circled R, does not provide legal pro
tection. Therefore, once the package 
was a commercial success, he should 
have applied for federal registration 
at the United States Patent and Trade
mark Office. Finally, to ensure that 
others were not using the Aisle name 
or marks similar to his on software 
products, he could have vigilantly 
policed the market for infringers. 

Under the current state of the law, 
trademark protection is considered 
by many to be the most effective way 
to legally protect mass-marketed soft
ware. Thus, trademark conscious
ness makes good business sense. • 

Robert Greene Sterne is a partner in the law firm 
Saidman, Sterne & Kessler (412 Barr Building, 910 

Seventeenth St. NW, Washington, DC 20006), spe
cializing in computer and intellectual property law. 
He is co-chairman of the APLA 1984 National In
stitute on Computer Law and author of Trademark 
Law: Federal, Maryland Statutory and 
Maryland Common Law. 

Perry J. Saidman is also a partner in the firm Said
man, Sterne & Kessler. A member of the United 
States Trademark Association, he teaches a patent 
bar review course sponsored by the Patent Resources 
Group and is author of Patent Law for General 
Practitioners and Business Lawyers. 



Four Reasons Why The Dysan 
Difference 
is Worth 
Paying For 

1 100% Surface 
• Tested 

Only Dysan provides fully 
usable diskette surfaces that 
are truly 100% error-free 
across the entire face of the 
diskette. An exclusive on
and-between the track test
ing procedure guarantees 
error-free performance 
regardless of temperature 
and humidity distortions or 
slight head misalignments. 

2 Advanced 
Burnishing 

• Techniques 
Dysan's advanced polishing 
methods create a smoother, 
more uniform diskette sur
face. This results in better 
signal quality on each track, 
less wear on drive heads and 
reliable access to data after 
millions of head passes. 

Select from a complete line of premium 8" and 5 0.'' diskettes , 
in single or double densities, certified on one or both sides. 

Circle 136 on inquiry card. 

3 DYlorM 
• Lubricant 

Dysan's proprietary DY10 
lubricant complements the 
advanced burnishing pro
cess. Both maximize error
free performance while 
minimizing headwear. 
Optimal signal presence is 
maintained between the 
head and diskette surface 
during millions of write/ 
read interfaces . 

DY10 is a trademark of Dysan Corporation 

4 Auto-Load 
• Certification 

Dysan's unique quality 
control methods reflect 
technological leadership in 
designing, producing and 
testing precision magnetic 
media. Each diskette is un
erringly certified by Dysan
built, automated and 
microprocessor controlled 
certifiers. Your system and 
data base will benefit from 
Dysan's diskette reliability 
and unsurpassed quality. 

Corporate Headquarters: 
5201 Patrick Henry Drive 
Santa Clara, CA 95050 
(800) 551-9000 
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An EPROM Simulator 
This versatile project includes battery backup 

by Albert S. Woodhull 

An EPROM (erasable program
mable read-only memory) is a conve
nient place to store a machine-lan
guage program (for instance, a boot
strap loader program for a large sys
tem or the entire application program 
in a data-collection system) . The de
velopment cycle for such programs 
involves writing and assembling the 
program on a development computer 
system and programming (burning) 
an EPROM. The EPROM is then 
plugged into its socket on the target 
computer system and the program is 
tested. 

EPROMs are great for programs 
that are already debugged, but they 
create a bottleneck in the develop
ment process. On my development 
system, the EPROM programmer 
takes up memory space needed by 
the editor I use for writing programs, 
so I have to power down and change 
the hardware configuration before 
programming the EPROM. And, of 
course, once a program is in EPROM 
it cannot be easily changed, so I can't 
use a monitor or debugger on the 
target computer to try out simple 
modifications at the machine-lan
guage level. A bug requires going 
back to the development system. I 
have often wished for something 
simpler. 

400 BYTE Marcll 1984 

There are several alternatives to 
EPROMs. Steve Ciarcia has written 
about the new electrically erasable 
nonvoiatile memory chips in the 
December 1979 BYTE ('Add Non
volatile Memory to Your Computer," 
page 36) . These devices are an attrac
tive possibility, but they are expen
sive and cannot be plugged into the 
same socket as an EPROM. Eric 
Rehnke described an EPROM emula
tor in the February 1982 BYTE ("Build 
an EPROM Emulator;' page 194) . This 
two-port memory gives a develop
ment system the ability to control the 
contents of a portion of the memory 
of a target system. While this ap
proach is excellent for some pur
poses, I needed nonvolatile memory 
for development of bootstrap pro
grams for the development system 
itself. I chose a third approach, a 
battery-powered RAM (random
access read/write memory) that could 
be unplugged from one socket and 
plugged into another without risk to 
chips or loss of data. 

The EPROM simulator turned out 
to be an easy project. I decided to use 
a 2K-byte wide static-memory chip, 
the Hitachi 6116. I have been using 
these in my projects and for main 
memory in my development system. 
Standard 2716 EPROMs can be used 

in the same sockets, a convenient ar
rangement for frequent changes of 
hardware configuration. The 6116 
uses CMOS (complementary metal
oxide semiconductor) technology and 
requires very little power when 
deselected. By proper choice of oper
ating conditions, the standby current 
drain of one of these chips can be 
held to less than 2 rnA (milli
amperes) . CMOS chips also are re
latively tolerant of voltage variations. 
Hitachi's data sheets specify the 
operating voltage of the 6116 as 5.0 
volts ± 10 percent; many digital in
tegrated circuits require ± 5 percent 
regulation. As I will explain later, the 
voltage tolerance for retention of data 
is more permissive than the operat
ing voltage range. 

Nicad (nickel-cadmium) recharge
able batteries are an obvious choice 
for powering the EPROM simulator. 
The nominal voltage of a nicad cell is 
1 .2 volts, but when fully charged, a 
battery of four cells will produce just 
over 5.5 volts. Nicad voltage holds up 
well during discharge; a 4.5-volt end
point enables use of most of the 
charge. Size AA nicad cells are read
ily available and are rated at 450 
milliampere-hours (mAh), enough to 
keep a 6116 chip alive for well over a 
week. 



After choosing to power a 6116 
RAM with nicad batteries, the prob
lem I had to deal with next was pro
tecting the memory chip and its data 
from damage while unplugging it 
from the development system and 
plugging it into the target computer. 
Plugging and unplugging solid-state 
components while power is applied 
is not a good idea. Pins won't make 
connections simultaneously and in
ternal voltages momentarily can be 
the wrong polarity. Even if you could 
be sure components would survive 
the surges of power, there is too 
much chance of misalignment or 
short circuit with a large number of 
closely spaced connections. The 
answer to this is to use buffer circuits 
from which the power can be re
moved without turning off the RAM 
itself. Only inactive devices will be 
connected to the external plug dur
ing insertion or withdrawal . The buf
fer chips do not have to draw on the 
battery; they are needed only when 
power is available from a host devel
opment or target system. 

The Circuit 
The block diagram in figure 1 

depicts the overall scheme. All con
nections to the 6116 RAM chip are 
isolated by tristate buffers. The buffer 
chips get their power from the host 
computer; the RAM is powered by a 
5-volt battery. A diode allo\Ys the bat
tery to be partially recharged from 
the computer but prevents the buf
fers from draining the battery when 
the host computer is off or the unit 
is unplugged. The diode also permits 
the RAM to get its operating current 
from the host when it is selected. 
During a read or write cycle, a 
selected RAM chip may need as 
much as 80 rnA. The buffers for the 
address and control lines are always 
enabled; the data buffers are selected 
appropriately when the socket into 
which the simulator is plugged is 
selected for reading or writing. 

Details of the circuit are shown in 
figure 2. Instead of conventional OR 
gates, I put an extra 74LS367 buffer 
chip on the board and used two 
buffer sections and pull-up resistors 
to gate the enable signals for the data 
buffers. I was planning for the 

PLUG TO 2716 / 6116 
SOCKET 

+5V 

;--

DATA 

I ADDRESS 

OE 

cs 

w 

v 1\ 

.. 
Vee, ALL' BUFFERS 

.. 

DATA OUT BUFFERS r---
. . . 

-<}-. . . 
(8 ) 

ENABLE 

DATA IN B U F F E R S  DATA ' r---
. . . 

A� -{>-. .....__ . . . 
( 8 )  

ENABLE 

ADDRESS BUFFERS -
. . . 

{?-. . 
( 1 1 )  

ENABLE �DATA OUT 
CONTROL BUFFERS BUFFER r--- E NABLE 

� DATA IN 
ENABLE BUFFER 

E N A B L E  

+ ..:-
= 5 v 

l-

Vee 

6116  
RAM 

OE Cs w 

Figure 1: A block diagram of the EPROM simulator. All external connections go to a 24-pin 
DIP (dual-inline package) plug that can be inserted into a 2716 EPROM or 6116 RAM socket 
on the host computer. The host may be either the development system upon which a program 
is being written and assembled or a target system upon which the program will be run. All 
lines from the host are isolated from the RAM by 74LS367 buffers, and these buffers receive 
power from the host. The RAM is powered by a battery. The host may be powered down and 
the EPROM simulator removed to be plugged into an alternative host or a different host memory 
location, without damage to the RAM chip or loss of data. 

future-someday I'll want to use 4K
or 8K-byte RAM and EPROM chips, 
and unused buffers then can be 
wired up for additional address lines. 
The switches on the CS and W lines 

are for peace of mind. The CS switch 
guarantees that no transients will 
come through when the buffers are 
powered up or down; the W switch 
protects the RAM from accidentally · 
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�" " " " " " " ' � � ' " ' " " ' ' '  '\: '\: � '\: � '\: '\: , rt Computer- Line announces CompucardTM 
� \.I' Extra Specia ls- Extra Discounts- Extra Savings 
�� Ca ll For Details 

The Computer-Line believes that it is important to be competitive by offering low prices; however. we regard service as the most i mportant aspect of a mail-order organiza
tion . All our l ines are avai lable so that you, the customer, are able to talk to fully qualified computer specialists trained to answer all your questions pertain i ng to our l ine of 
microcomputers. We are renowned for our excellent after-sales support and our promptness for delivery. Peace of mind and excellence in service is our pledge to all our 
customers. 

• IBM PC Compatible • 1 28K Main Memory • 8 Expansion Slots • 2 Serial and One Paral le l  
Port Bui l t  I n  • 2 Double Sided/Double Density 
320K Dr ives • Over $3000 Free Software 
Inc l uding: 

- Perfect Writer/Spel ler  
-Perfect Fi ler/Calc. 
- H o m e  Accountant 
- Fast Graphs 

M S  DOS/C P/ M and m orel 
HARD DISK U N IT 

Compatible to I B M  PCXT 

Prices 
too low 

to 
publish 

Inc ludes 1 2  megabyte hard d isk 

PORTABLE U N IT 
As for 1 600- 1 
except th is u n i t  is 
t ru ly portable 

Avai lable at retai l  stores 

Compatible w i t h  t h e  Apple computer' 
1 000 Pro Pack Plus: 1 200 OMS Package: 
Featuring: Featuring: 
• 1 000 C PU • 1 200 C�U 
• Frankl in Mont tor • 80 Column Card 
• 80 Column Card • 2 0 1sk Drives + Controller 
• Ace 10 O tsk Onve • C P/M Card + Software 

+ Controller • Parallel & Senal lnterfaces 
• Ace Ca lc. • Wordstar 
• Ace Writer • M al l merge 
• Data Perfect • Ace Ca lc. 
• Welcome Package • Welcome Package 

IBM PERSONAL 
COM PUTE RS 

Take A Demonstration o n  
PC. O u r  System I nc l u des: 

• Two Double-Sided Drives 
• 64K of Memory 
• Color G ra phics Adaptor 

O N LY $2599.00 
Maximum ot 2 weeks de l ivery on a l l  
IBM systems. 

Tandon 

TM· 1 00-2 320K IBM Compat1ble 
TM·55·2 320K Half Height 

CDC 320K IBM Compatible 
Shugarl and MPI 

DISK DRIVES FOR APPLE 

SOFTWARE 
APPLE 
$269.95 
$449.95 

Friday 
Multiplan $1 89.95 
The General Manager $1 59.95 
TK Solver $CALL 
BPI·Gen Acct/lnv/PayroU $279.95 

·Job Costing $419.95 
Word w/Mouse 
Wordstar Professional $439.95 

$ 89.95 
$ 89.95 
$ 84.95 

$CALL 

HOME/GAMES/EDUCATION 
Home Accountant $ 49.95 
Dollars and Sense $ 74.95 
Micro Cookbook $ 1 39.95 
Bank Street Writer $ 49.95 
Tax Advantage $ 46.95 
Zaxxon $ 29.95 
lode Runner/Choplifter $ 24.95 
Zork I. I I ,  I l l  $ 27.95 
Deadline/Witness/Planet $ 35.95 
Flight Simulator $ 34.95 
Sargon 111 $ 34.95 
Frogger $ 26.95 
Temple of Apshai $ 29.95 
Master Type $ 29.95 
Kinder Camp/Alphabet Zoo $ 23.95 
Story Machine/Facemaker $ 24.95 
Snooper Troops Case # 1 /# 2  $ 34.95 

FOR APPLE COMPUTERS 

F-1 0 Letter Quality 
-40cps 

-r��aJI.e! ?� ������ • • • • • • • • •  
Epson 
Brother 

Dynax DX· 1 5  
Oynax OX-2 5  

Juki 

Ouadboard 
Ouadlink 
Microlazer 

TECMAR 
1 st Mate 
2nd Mate 
Graphics Master 

APPARAT 
Ram Card 
Prom Blaster 

AMDEK 

MICROSOFT 
Soltcard Z·BO 
Ram Card 1 6 K  

ORANGE MICRO 
Grappler+ pnnter 1nter 
Bullered Grappler+ 

VIOEX 
Video Term 600/601 
Funct1on Stnp 
Display Enhancer I I  

MON ITORS 
AMDEK 

D.C. HAYES 
Smartmodem 300 BAUD 
Smartmodem l 200 BAUD 
Smartmodem 1 200B W/SCII 
·Smartmodem He W/SC II 
Chronograph 

U.S. ROBOTICS 
300 BAUD 
Aula Dial 1 200 
Password 

NOVATION 
J·Cat 
Apple-Cal l i  
Apple-Cat l ie 

SIGNALMAN 

IBM 
$319.95 
$399.95 
$449.95 
$ 1 99.95 
$ 1 89.95 

SCALL 
$419.95 

$339.95 
$439.95 

$ 99.95 
$269.95 
$279.95 

SCALL 

$109.95 
$129.95 
$1 39.95 
$ 46.95 
$ 46.95 

$ 27.95 
$ 35.95 
$ 34.95 

$ 26.95 
$ 29.95. 
$ 35.95 
$ 23.95 
$ 24.95 
$ 34.95 

$ 1 99.95 
$475.00 
$419.95 
$239.95 
$189.95 

$189.95 
$449.95 
$339.95 

$ 1 1 9.00 
SCALL 
SCALL 

6 1 00 letter Quality 
NEG Spinwriter 
Diablo-Transtar·OUME 
Data Producls·Olivelti 
Okidata 82A 

Mult iple Adapter Inter 
KEYTRONICS KEYBOARD 
USI 

Video 300 (Green) Med·Res 
Video 300A {Amber) Med·Res 
Video 3 1 0  {Amber) Hi-Res 
Color I+ Composite Call now for our lowest pnce ever 

Okidata 84 
Multi Display 

PLANTRON ICS 

Color I I+ Plus,RGB BMC 
La Res Green Okidata 92P 1 60CPS 

Okidata 93P 1 60CPS 
Okidata Pacemark 2 4 t  0 
Okigraph t 

H1 Res Green 
NEG MONITORS DISKS/SUPPLIES 

Okidata Plug & Play 
Star Micronics 

Gemini·1 OX 1 20CPS 
Gemini· 1 5X 1 20CPS 

Toshiba 1 350 Dot Matrix 
Integral Data Systems 

Micro Prism 
Color Prism 1 32 4-Color 

C·ltoh 
Prowriter I 8 5 1 0  PAR 
Prownter II 1 550 PAR 

Super Rio 
MAYNARD CONTROLLER 
AST 

Six Pack 
Megaptus 
CPMBOplus 
1/0 Plus 

PRI NCETON GRAPHICS 

��;i�M���es RGB $469.00 

Gorilla Hi· Res Green 
Gor•lla H1·Res Amber 

Ill THE COMe,�.���=�����.�·-'11' C A L L  (800) 255·4659 ( O ut s i d e  C a l ifo rn i a) 
CALL (800) 54 1 ·4300 ( I n s i d e  C a l i forn ia) 

Verbatim SS/00 511• Happy 
Verbatim DS/DD sv. floppy 
Dysan SS/DD 511• floppy 
Oysan DS/00 SV• floppy 
ESK SS/00 SV• floppy 
ESK DS/00 5'1• floppy 
library Cases 5'1• 
Flip-N-File 25/50/70 
Lazercut paper9V,x1 1 3000 ·· ·· ·· 1 1 'hxl5 3000 

$ 23.95 
s 31 .95 
s 27.95 
$ 36.95 
$ 1 9.95 
s 27.95 
$ 1 . 50 

SCALL 
$ 29.00 
s 39.00 

When in Ca l iforn ia, p lease visit us at: 
21054 SHERMAN WAY 17791 F ITCH ST. 

When in Col orado, please v is i t  us at: 
1 1 36 COLORADO BLVD. 

CANOGA PARK, CA 9 1 303 IRVINE, CA 927 1 4  
CALL: (8 1 8) 7 1 6- 1 8 1 2  CALL: (714) 863-9944 

Generai/MailorderJ7141 863-9988 
CUSTOMER SERVICE A N D  OR ER I Ntl U I RY ( 7 1 4) 863·993� 

DENVER, CO 80222 
CALL: (303) 758-3261 

Circle 401 on inquiry card. 

TEAMS: All prtces reflect a 2 . 9% cash dtscount All goods acknowledged laulty on recetpt by the t:ustomer wil l  be repa1red or  replaced at our dtscreuon. Customers must call lor an RMA number before return•ng any goods 
Th1s lactlttates our Q�1ck attendance to laully goods. We reserve the ri�ht to repatr or  return to the manufacturer lor repa1r all goods becommq faulty wtthtn the spec1l1ed warrranty penoo . Any goods (hardware or software) 
returned lor restockmg are subtect to a 15% restocking lee at our dtscretion . The charge lo_r cancellation ol orders is 20% at our d1scret1on. No returns on soltware . We accept no responstbtl tty lor any false clatms 
made by manufacturers . Prtces Quoted for stock on  hand and subject to change wtthout nottce . Spectalists tn APO and mterna!lonal de ltveries. Please add 3'\ (mtntmum $3 00) for shtpptng APO add to all pnces 5% 
for shipptng {m1n1mum SS. OO) . We will calculate exact fretght . Please al low a mtn•mum ol 2 weeks plus ma11 11me (tf an order 1s matted 1n) for rece1pt of all UPS delivered goods Al l  goods (other than APO or tnlernatronal) 
delivered UPS ground All 1 1ems Its ted avatlable lor <18 hour serv1ce prov•ded products are readily avatlable I rom the manufacturer 

ALL BRANDS ARE REGISTERED TRADEMARKS 
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Figure 2: A detailed schematic diagram of the EPROM simulator. The pin numbers indicate the pinout of the plug that connects to a 2716 
or 6116 socket on a host computer, other numbers indicate pin connections on the integrated circuits. For clarity, the enable lines to the buffers 
(six 74LS367s) are not shown; the connections are summarized at the bottom of the diagram. The control lines with overbars are active law 
lines, i.e. , a zero-volt level on line CS selects the RAM chip. Two sections of IC3, a 74LS367, are used as OR gates; because the output is 
high impedance when the buffers are not enabled, pull-up resistors are needed. Note that these pull-up resistors connect to the host-derived 
power, +5H, but the pull-up resistors on the control lines to the RAM chip must be connected to the battery line, +5B. 
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MEMOREX 
PLEXIBLE DISCS 
WE Will NOT BE UNDER
SOLD!l Call Free (800)235-4137 

for prices and information. Dealer 

inquiries invited and C.O.D.'s 

accepted 

Circle 277 on inquiry card. 

CONTROL THE WORLD! 
The SYS-3A is a low cost, powerful microcontroller 
card with a Tiny BASIC language. Used in robotics, 
energy management, process control, science and 
education. Contains everything needed to write, 
debug, and permanently store programs that auto 
run on powerup. The 46 inpuVoutput lines include 
ND, 0/A, TTL 1/0, and high current drivers. Multi
ple input ranges and drive capabilities. 4K RAM, 
4K EPROM space, 2K software, & Tiny BASIC in
cluded. 1/0 and memory expandable. Programs 
both EPROM's and EEPROM's. RS-232C port 
connects to CRT terminals, printers, or personal 
computers. Software, hardware, peripheral cards 
available. 4.5" x 6.5". 5V operation. 

OCTAGON SYSTEMS CORPORATION 
6501 W. 91st Ave., Westminster, CO 80030 

(303) 426-8540 

Circle 272 on inquiry card. 

Circle 107 on inquiry card. 

ADD/NET'" 

r�. 1'----� -----
--- - -
INDUSTRIAL/LABORATORY 

LOCAL AREA NETWORK 
ADO/NET provides a modular, low cost, easy to use 
approach to faaory and laboratory networking. 
ADD/NET modules may be used stand-alone or 
linked together in an extended network. Features 
include: 
• Up to eight ports per module; interfaces include 

RS232C, RS422, RS449, IEEE-488, and industria/ I/O 
• Transparent communication from any port to any 

other port within the network 
• User friendly menu permits easy interactive setup 

from a terminal 
• Command mode permits computer controlled 

setup for dynamic linking of ports 
• Multiple baud rates supported, with automatic 

baud rate lock-in and baud rate conversion 
• Up to 2000 feet between network modules 
• Error checking and correction for reliability 
• Ideal for linking your faaory and lab equipment 

with your mainframe, P.C. and peripherals 
CALL TODAY f305J 293-2002 

Adroit Electronics, Inc. 
Dept. A, 3790 Silver Star Rd. 

Orlando, FL 32808 
Circle 11 on inquiry card. 

1 2  B it A /  D Conve rter 
Professional data conversion for your Apple® 
computer at a new low price of $29995 
Compare with any competitive product at twice the price! 

• 1 6 channe!s of analog input 

• Full 1 2  bit data accuracy 11 part in 40961 

• No programm,ng needed - con..,ert any channel dlrcct 

from Basic 

• Complete accessory softwarc on dmk 

- lnctuding high-sPeed acccss handler 

- "Demo-Scope" multichannel wa..,efonll d1splay 

- Plain English discuSSIOn and e�ample tutorml 

• AppliC8l10nS InClude: 

6842 VALJEAN AVE. 
VAN NUYS, CA. 91406 

(213) 989-1204 

Circle 178 on inquiry card. 

- Secunty 

- Control 

- Laboratory data aCQUISIL!On 

- V01ce analys•s 

- Energy control 

• !!IIIJ • ......... - ·;  ........... trc: · ·�moo· oo o nc.;,..•<"'d lr""""""t al ""'""' Coto1"'1"' ""' 

maxel l. 
Floppy Discs 

CALL NOW - TOLL FREE 
1-800-328-DISC 

Dealer inquiries invited. C .O.D.'s and 
charge cards accepted. 
All orders shipped from stock. 
within 24 hours. Call toll FREE . . 

� N{  ...._ 
North Hills Corporation 

3564 R o l l ing View Dr. 
White Beor Loke, M N  5 5 1 1 0  

1 - B00-32B-DISC 

MN Call Collect 1 - 6 1 2 - 7 7 0-0485 

being written into. Both of these lines 
have pull-up resistors connected to 
the battery supply to ensure that the 
chip will be in the standby mode 
when the host power is off or discon
nected.  

The diode is  a germanium type; 
this is not essential, but it reduces the 
diode voltage drop to about 0.25 volt .  
The 50-ohm resistor limits the charg
ing rate of the battery and protects 
the diode from surges of current. The 
standby current demand of the RAM 
is so low that the voltage drop 
through this resistor during dis
charge is unimportant . The LEOs 
(light-emitting diodes) are frills, but 
I like to know when a circuit is en
abled. The one on the battery
powered side of the circuit probably 
draws as much current as the RAM, 
and can be omitted if data retention 
for long periods is necessary. 

Construction 
My prototype was constructed on 

a small piece of perforated board 
using wire-wrap techniques; there is 
nothing critical about the wiring, 
with the possible exception of the 
cable to the RAM or EPROM socket 
on the host computer. I made this 
cable about eight inches long with 
some doubts about whether it would 
give me problems. I've had no prob
lems with an 8080 processor with a 
SOD-nanosecond cycle, but a shorter 
cable might be necessary with a faster 
system. Mechanical protection is also 
needed; a wire-wrapped prototype 
board like this is something like a pet 
porcupine. To avoid short circuits on 
a crowded bench, I mounted the 
entire assembly inside a small plastic 
box. 

Data Retention 
and Battery Charging 

The maximum supply voltage for 
the 6116 is specified as 7.0 volts. This 
is a maximum safe-voltage rating, 
with no guarantee that the part will 
actually work while the voltage is that 
high. The operating voltage range 
specification of 4.5 to 5.5 volts is Jor 
all phases of operation, including 
writing and reading data. In the 
EPROM simulator, reading and 
writing only take place while the host 



Professional 
Software 

for the 
Software 

Professional 

DMA prod ucts operate on 
the fu l l  range of 

Z80 I 8086 I 8088 processors I 

i nc lud ing the I BM -PC 

Here ' s what you can do ! 
Application Creation 
FORMULA I I™ 
The Appl ication Creator 

The f i rst and only Appl ication Creator-a do-it-your
self concept for office automation. FOR M U LA II lets you 
define you r fi les, forms, menus, and reports-FORM U LA 
I I  then c reates you r  prog ram. FOR M U LA I I  includes a 
Database manager with an Engl ish Query language and 
a Form/Report Creator w ith word process ing features. 

Communications 
ASCOM™ 

ASCOM™ is the most versati le  asynch ronous com
munication package for mic rocomputers on the market. It 
features interactive, menu-driven ,  a nd batch operations; 
supports auto-answer and auto-dia l  modems; inc ludes 
most popular protocols;  p rovides network s i m u lation; 
and many other opt ions.Xerox Corporation, NCR, M on 
roe Systems f o r  Business, and the big 8 accou nting f i rms 
use ASCOM™. 

SYNC/cO M ™ - A  bisyn c h ronous c o m m u n i cation 
package that wil l  t:le configurable for a variety of systems 
and includes a flexible interface to the operating system. 
2780/3780/3270 protocols available on microcomputers 
with appropriate hardware. 

TERMCOM™-A conf ig u rable te r m i na l  e m u lator 
al lowing any personal computer to emulate most conversa
tional and selected block mode terminals with asynchron
ous communications. Avai lable December 1983. 

Utilities 
EM80/86™ 

This softwa re emu lator lets you use eight b i t  software 
on sixteen bit mic rocomputers without ha rdware modifi· 
cations. 
The 8086 O.S. Converter™ 

CP to MS-Perm its execution of D ig ital Researc h ' s  
C P/ M -86 programs u n d e r  M i c rosof t ' s  M S D O S  (or  
PC DOS). 

MS to CP-Permits execution of MSDOS programs 
under CP/M-86. 
UT·86™ 

This package of user-fr iendly ut i l i ties for the I B M  Per
sonal Computer and s imi lar  systems includes copying,  
d i rectory sort ing ,  patching ,  and a general  pu rpose f i le 
pr int ut i l ity. 

Coming Soon 
DMA."C"™-A "C" language compi ler  which wi l l  gen
erate either Z80 or 8086 assembly language code. Due 
to a u nique optim ization rout ine which is  based u pon a 
fu nctional " P-code" mode l ,  the eff iciency of DMA."C" 
wi l l  far exceed that  of ex ist ing compi lers .  

WE SPEAK YOUR LANGUAGE WE SPEAK YOUR LANGUAGE WE SPEAK YOUR LANGUAGE 
DYNA M I C  M I CROPROCESSOR ASSOC I ATES, I NC.  

545 F I FTH AVE N U E, NY, NY 10017 
Dealer I n q u i ries on ly • (21 2) 687-71 15 
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SUPPLY 1 20Sl 

12 TO 15 
VOLT + 

BATTERY -=.. 
TO BE -=.. 

CHARGED 1-
Figure 3: A constant-current circuit for charg
ing nicad batteries. The regulator maintains 
5 volts across the resistor, which passes a cur
rent of about 45 rnA. The resistor current and 
the small operating current of the regulator 
itself flow through the battery to be charged. 
The pawer supply may be rated at anything 
from 12 to 35 volts. 

computer supply is on; the diode will 
allow the battery voltage to be 
brought up if it is low. The voltage of 
a fully charged four-cell battery falls 
to 5.5 volts soon after the charger is 
disconnected. The rating sheets do 
not specify a supply voltage range for 
retention of data. 

After constructing my EPROM 
simulator I experimented to try to 
determine these limits. With known 
data stored in the RAM, I charged the 
battery with an external charger, then 
checked and verified the data. Next, 
I loaded the battery with a resistor to 
discharge it to a low level and again 
checked the data. While charging at 
45 rnA, the battery voltage soared to 
about 6.3 volts, and during my dis
charge test I let the voltage fall to 
about 1.7 volts. The data remained 
intact in both cases. There is no 
guarantee that all 6116s will work this 
well, but it proved to me, at least, that 
retaining data with a battery is 
entirely feasible. 

The battery cannot be fully charged 
from the host computer power sup
ply with the circuit shown in figure 
2. Diodes have a forward voltage 
drop that is relatively constant over 
a wide current range; with a ger
manium diode, this limits the voltage 
to which the battery can be charged 
to about 4.75 volts. If the EPROM 
simulator is constantly plugged into 
a computer that is used for a few 
hours each day, this should be good 
enough to retain data indefinitely, but 
an external charger will be needed if 
a full charge is required for maximum 
duration of data retention. 

Standard nicads should be charged 
at about 10 percent of their Ah 
(ampere-hour) rating, requiring 14 
hours for a full charge. A simple 
constant-current charger can be made 
with a standard voltage regulator 
chip and a resistor, as shown in figure 
3. The regulator keeps the voltage 
across the resistor constant, which 
means the current through the 
resistor will be constant also. There 
is a small error due to the additional 
current that flows through the 
regulator's common terminal, but 
this is only a few milliamperes. The 
supply voltage must be greater than 
the fully charged battery voltage, plus 
the nominal output voltage of the 
regulator, plus about 2 volts. A 12-volt 
supply is adequate for charging the 
EPROM simulator battery, using a 
5-volt regulator chip. 

Using the EPROM Simulator 
I'll describe the use of the EPROM 

simulator with an example. I gave it 
its first test by tracking down an an-

noying bug in my terminal I/0 (in
put/output) routines, which normally 
are in EPROM where I can't modify 
them with the system debugger. I 
unplugged a RAM chip at a memory 
address I knew I would not need for 
my system routines, plugged the 
EPROM simulator into that socket, 
powered up, and copied the old sys
tem EPROM into the RAM with both 
the CS and W switches closed. I 
then opened both switches for pro
tection, powered down the system, 
and replaced the system ROM with 
the EPROM simulator plug. With the 
CS switch on, everything worked as 
it had with the EPROM in place. 
Finally, I closed the switch in the W 
line and used the system debugger to 
quickly investigate several of the 
"what-if" questions I had about the 
program. 

This EPROM simulator was a 
weekend project . By the next week
end I was wondering how I had lived 
without it. It makes any task involv
ing development of code for an 
EPROM much more convenient. At 
the beginning of a project I know my 
programs will have bugs. Having my 
code as safe and portable as if it were 
in an EPROM, yet as easy to modify 
as if it were in RAM, makes starting 
such a project much more pleasant. • 

Albert 5. Woodhull (33 Enfield Rd., RFD2, Pel
ham, MA 01002) has a Ph. D. in physiology and 
psycholOgJJ and is an associate professor of computer 
studies and biology at Hampshire College in 
Amherst, MA. He uses computers for laboratory in
strumentation in research in various aspects of 
physiology. His hobbies include ham radio opera
tion, hiking, and backpacking. 

DATA TRANSFER PROBLEMS ? VERSIONS 

40 6  BYTE M arch  1984 

R u n s  On Reads/Writes 

is REFORMATTER® Diskette Conversion Software CP/M • ... I B M  3740 
CP/M ..__.. DEC RT-1 1 

• Avoids serial  com m u n ication protocol s .  CP/M-86 ....._... I BM 3740 
C R O M I X  ..__.. DEC R T- 1 1  
D E C  RT-1 1 ....._... CP/M 
M S-DOS ....._... I B M  3740 
T R S DO S  I I * ..__.. CP/M 

• Needs only one system to transfer d ata.  
• Converts source code and data f i les .  
• Allows 2-way transfer. 
• Quick,  rel iable,  and i nexpensive.  TRSDOS I I  ..__.. D EC RT-1 1 

P R I C E :  $350 . $249 

Requires 8" floppy drive. 

(4 1 5) 324-9 1 1 4  TWX :  9 1 0-370-7457 

467 Hami lton Ave n u e ,  Suite 2, P alo Alto, Calif. 9430 1  
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• 

• Automatic or manual dialing and answering for all voice and data calls. 
• Voice and data transmission during the same call - ends the 3 separate 

calls (" I 'm going to send," " I 'm sending, " "Did you get what I sent?") 
• Smart modem compatible - works with widely available communications 

software. 
• Flexibility - compatible with 103, 1 13, and 212A dial-up modems; connects 

to all standard single and multi-line equipment. 
• Fast, easy setup - 'tune' tells when the three cables are properly connected. 
• Adjustment-free operation - no manual switches to contend with. The 

X100 automatically takes its instructions from your PC or terminal. 
• Automatic computer briefing - reports to your PC all call-progress tones . . .  

dial tone, busy signal , remote ringing, talk, even l i ne  disconnect - so your 
computer can do more. 

• "In-Use" light on m ulti-line phones - protects against inadvertent interrup
tion. 

• Smart Interface - automatical ly adapts itself to various RS232 cables. 
• Versatile installation - fits conveniently on wall, desk or floor. 

Circle 288 on inquiry card. 
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See your dealer or write for more information . Make the connection 
between yourself and the challenging world of information. 

0 Please send me literature on POPCOM products. 

0 Please call me immediately. 
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ADDRESS STATE ZIP 

PRENTICE CORPORATION, 266 Caspian Dr. ,  P.O. Box 3544, 
Sunnyvale, CA 94088-3544, (408) 734-9855 01 02 



CPUs nimble and swift - a card sharp's delight. 
When CompuPro i ntroduced the f i rst CPU board 
with both 8- and 16-bi t  capab i l 'iti es,  it was l i ke 
hand ing a royal f lush to systems i ntegrators. How 
could we top t hat? 

You gave us the answer. "Make a CPIJ that w i l l  
access 16 megabytes at a swipe;• you u rged. S o  we 
designed CPU 68K. "Make one for people who need 
top speed and 16-bit power;' you p leaded. 

CPU 8085/88 CPU 86/87 CPU 68K CPU Z 
is CompuPro's uses lntel"' 's widely lets you rummage brings the Z80 

CompuPro responded with CPU 286, the board with 
two brains: one to bundle bytes and the other to 
scan the conveyor belt ahead and fetch the 
necessary too ls .  

So,  by g iving you f lex ib i l ity without sacri f ic ing 
performance, qual ity o r  re l iab i l ity, CompuPro has 
dealt al l p layers a w inn i ng hand: Seven Aces. 

They' re worth bett ing on. 

CPU 286 CPU 16032 SPU·Z 
is CompuPro's most far- features true 32-bit lets mult iple users share 

pioneering dual favored 8086 chip, so around in 16 Mbytes of chip's sophisticated sighted processor. It internal architecture that expensive resources 
processor, running the you get the broadest memory at a t ime - not instruction set to bear handles all  8086/8088 makes your micro byte such as disk drives, 
vast l ibrary of both 8-bit range of t ime-tested just the usual 64 Kbytes. on the whole range of software, but many off bigger words, like a printers and modems -
and 16-bit programs at 16-bit software. Includes Access huge databases, 8-bit software at clock times faster with the mini. Ideal for Unix and not to mention data. Let 
clock speeds up to sockets for the 8087 invert mammoth speeds of 6 MHz. help of a unique look- other large operating our slave processor give 
8 MHz. Maximum math co-processor and matrices, or turn titanic Ideal for multi-user ahead capability. A systems. Includes individual attention 
software access. $495, 80130 fi rmware chip.  tables topsy-turvy. Installations, with 24-bit memory mangement sockets for floating where i t's needed, 
S59S esc. S800 10 MHz, S850 esc Includes socket for addressing that handles unit Is  built-in. $1595 8 point un i t  and memory freeing the more 

10 MHz. With 8087 chip, memory management up to 16 Mbytes of MHZ, $1750 CSC 10 MHz. management unit.  expensive CPU for bus 
s1o5o s MHz, s1150 esc unit .  $695 8 MHZ, $775 memory. $325, Handles clock speeds management. $695, 
5 M HZ. 1 0  MHz, 5850 esc S425 esc. up to 10  M HZ. $695, $845 S79s esc. 

10 MHz. esc. M M U  available. 

For your busi ness, industrial and scientific computing 
solutions, call (415) 786·0909, ext. 206 today for the location of 
the Full Service CompuPro System Center nearest you. 

CompuPro products are backed by a one-year l im ited warranty 
- two years for boards qual ified under the Certified System 
Component high-reliabil ity program. 

Prices and specifications subject 
t o  change without notice. 

© 1983 CompuPro 

410 BYfE Man:h 1984 

A GODBOUT COMPANY 

3506 Breakwater Court, Hayward, CA 94545 For dealer locations see page 461 .  
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q - Application Note 

Sintulation -with Electronic 
Spreadsheets 

Spreadsheet programs make a career change 
by Art Matheny 

Electronic spreadsheets aren't just 
for financial models. In fact, they can 
simulate many different types of dy
namic processes. In this article, I pre
sent examples of dynamic process 
simulation using Visicalc on an 
Apple II and Supercalc on an 
Osborne 1. I assume that you can 
also apply my examples to other elec
tronic spreadsheet programs. 

Using an electronic spreadsheet, 
you can construct a table with rows 
and columns of different kinds of 
entries. The entries may be character 
data (such as names or labels), nu
meric values, or formulas. Formulas 
usually contain references to other 
entries in the table. If a formula uses 
an entry that is also a formula, this 
question is raised: "Which formula is 
evaluated first?" Visicalc and Super
calc both start at the first row and first 
column, go down the first column to 
the bottom of the table, then to the 
top of the second column, down the 
second column, then to the top of the 
third column, and so on until the 
programs have calculated all the en
tries. Or you can tell them to calculate 
by rows instead of by columns. 

Ambiguities may arise when one 
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I I  B 
2 * A l  

formula refers to another in one of 
two ways, a forward reference or a cir
cular reference. A forward reference 
occurs when a formula refers to an
other formula that comes up later in 
the calculation sequence-further 
down the column or in any column 
further to the right . It is even worse 
if the second formula refers back to 
the first one, which is a circular ref
erence. Figure 1 shows a spreadsheet 
with a circular reference. (The figures 
in this article use the notation of 
Supercalc. )  Enter the formulas in 
cells A1 and B1 of figure 1 and recal
culate the spreadsheet a few times. 

With each recalculation, the num
bers drift uncontrollably. You can, 
however, bring circular references 
under control . Figure 2 is an example 
of a useful circular reference. This 
spreadsheet calculates the balance of 
a savings account that is com
pounded monthly. The annual inter
est rate is entered in cell B2 and the 
monthly deposit in cell B1. Each time 
the spreadsheet is recalculated, a 
new month is computed. You can re
peat the recalculations for as many 
months as you wish. To see how 
much money would be in the ac-

I I c I I D 

count after 20 years, press the recal
culate key 240 times. Cell B3 keeps 
track of the number of months since 
the account was started.  To reset to 
the starting condition, simply enter 
0 in cell B1. Change the interest rate 
if you wish and then reenter the 
monthly deposit in cell B1. 

The preceding example is an exact 
calculation for a savings account that 
is compounded monthly. The calcu
lation is capable of being exact 
because the events that change the 
balance are discrete-that is, the time 
and interest payments change by 
fixed amounts that cannot be broken 
into smaller amounts. But dynamic 
processes are often continuous rather 
than discrete; that is, they may have 
no smallest discrete change because 
each change is infinitesimally small. 
Such processes are described by dif
ferential equations. The following dif
ferential equation describes the 
growth of population P with birth 
rate r :  

dP = rPdt 

The term dP refers to infinitesimal 
changes that occur in P as time ( dt) 
changes infinitesimally. 

A computer program can approxi
mate the differential equation by 
using finite differences; thus, 

dP -> 6 P  
dt -> 6 t  

The symbol 6 denotes a finite, rather 
Figure 1: A circular reference. A1 makes a forward reference to B1, and B1 refers back to A1.  than an infinitesimal, change in some 
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A I I B 
l i MON THLY D E P O S I T  
2 I ANN UAL I NT E R E S T  RATE 
3 I N UMB E R  O F  MON T H S  
4 I O LD BALAN C E  

0 
. 0 8 
I F ( B l = 0 , 0 , B 3+ 1 ) 
I F ( B l = 0 , 0 , B 6 )  
B 2 * B 4 / 1 2 
B l +B 4 + B 5  

5 I I N T E R E S T  
6 I N EW BA LAN C E  

Figure 2 :  Compound interest calculated using a circular reference. 

I A I I  
1 I T I M E  S T E P  0 

B 

2 I T I ME I F ( B 1 = 0 , 0 , B 2+B 1 ) 
3 I - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

4 I I N I T I AL P O P U LAT I ON 1 0 0  
5 I B I RTH RATE . 1  
6 I O LD P O P U LATI ON I F ( B 1 = 0 , B 4 , B 8 )  
7 I B I RT H S  8 1 * 8 5 * 8 6 
S I N EW P OP U LAT I ON 8 6 + 8 7  

Figure 3 :  A spreadsheet simulation of a population explosion. 

quantity. The differential equation 
can then be approximated by a finite
difference equation :  

6 P  = rP 6 t  

where P0 equals population at the 
start of 6 t, and P1 equals population 
at the end of 6 t; thus, P1 - P0 = 6 P.  

The number of births during the 
. 

time interval 6 t is rP0 6 t. This equa
tion can be used iteratively to simu
late the population growth process. 
Given a starting population, the 
equation yields the population after 
a small time step, 6 t .  Starting from 
there, the equation can be used again 
for the next time step, and the next, 
and so on. 

the spreadsheet is recalculated.  Move 
the cursor to Bl and save the table. 
It is now ready for use. 

To begin the simulation, change the 
value at B1 to some value greater than 
0 (1, for example) . Now repeatedly 
press the ! key or whichever key pro
duces a recalculation. Note that the 
value at B8 increases exponentially 
with time. If you continue until the 
time equals 100, the population 
should be well over 1 million .  At this 
point, you may need to change col
umn widths and formats to clean up 
the spreadsheet. To reset the system, 
just change the value at Bl back to 0. 

The next example, figure 4, is more 
complex in that there are two quan
tities that vary with time. This model 
simulates the decay of nuclear iso-

A I I 
1 T I M E  S T E P  

topes. Suppose you start with 1000 
micrograms of a certain radioactive 
isotope. Let's call this the parent iso
tope. Each parent nucleus eventual
ly emits an alpha particle and thus 
decays into the daughter isotope. It 
is often the case that the daughter 
isotope is also radioactive. The 
daughter nucleus eventually decays 
into the final product. 

Change the time step in B1 to 1 or 
any other positive value to start the 
simulation. The value in B8 is the 
amount of parent isotope that decays 
during each time step. Those nuclei 
are all converted into daughter 
nuclei, which is why B8 is added to 
the current daughter amount in cell 
C9. Notice that the daughter amount 
increases at first, reaches a maximum 
level, and then declines. A Geiger 
counter held up to this sample would 
measure the total activity of both iso
topes combined. 

You can experiment with different 
decay rates for the two isotopes by 
changing the values in cells B6 and 
C6. The decay rate is the probability 
that a given nucleus will decay in a 
unit of time. The half-life of an iso
tope equals the natural logarithm of 
2 (ln2) divided by the decay rate. The 
time step used in B1 should be less 
than one-tenth of the shorter half-life. 

Whe.n you set the time step in any 
of these examples, you should be 
aware of the trade-off between accu
racy and number of iterations. If the 
time step is too large, the finite
difference approximation will need 
only a few iterations, but accuracy 
will be poor. If the time step is too 
small, the approximation will need 
many iterations, but accuracy will be 

B I I c Figure 3 shows how to do this with 
an electronic spreadsheet. The for
mulas at B2 and at B6 contain IF func
tions. The IF function contains three 
arguments : the first is a condition 
and the other two are formulas. If the 
condition is true, the second argu
ment is used; if the condition is false, 
the third argument is used. With the 
spreadsheet as shown, the condition 
is true in both cases. Thus, the time 
remains equal to 0, and the old pop
ulation remains equal to the initial 
population. There is no change when 

2 
3 

T I M E  I F ( B 1 = 0 , 0 , B 2 +B 1 )  
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8 
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1 0  

1 1  

1 2  

I S O T O P E  

I N I T I A L  AM O U N T  

D E C AY RATE 

OLD AM O U N T  

AMOUNT O F  D E CAY 
N EW AM O U N T  

T O T A L  AC T I V I TY 

L OG ( AC T I V I TY )  

PAR E N T  

1 0 0 0  

. 0 5 

I F ( B 1 = 0 , B 5 , B 9 )  

B 1 * B 6 * B 7  

B 7 - B 8  

Figure 4 :  A spreadsheet simulation of radioactive decay. 

D A U G H T E R  

0 
. 0 2 

I F ( B 1 = 0 , C 5 , C 9 )  

B 1 * C 6 * C 7  

C 7 + B 8 - C 8  

( B 6 * B 7 ) + ( C 6 * C 7 ) 
LN ( C l l ) 
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A I I B I I c 
1 T I M E  S T E P  0 

2 T I M E  I F ( B 1 = 0 , 0 , 8 2 +8 1 )  

3 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

assumes that the predators have an 
intrinsic death rate, given in B7. The 
quantity in B8 is a measure of the skill 
of the predators in hunting prey, and 
the quantity in C8 is a measure of the 
probability that a prey individual will 
fail to escape an encounter with a 
predator. Using this simulation, you 
could construct a graph with the prey 
population on one axis and the 
predator population on the other. 
You could then follow the trajectory 
of this system for a complete cycle, 
modify the initial populations in BS 
and CS, and draw other trajectories 
until a pattern emerges. 

4 S P E C I E S P R E DA T O R  P R E Y  

5 I N I T I A L P O P  5 0  2 0 0  

6 B I RTH RATE 0 0 .  3 

7 D EA T H  RAT E 0 . 1  0 

8 I N T E RACT I ON 0 . 0 0 1  0 . 0 0 3  

9 O L D  P O P U LAT I ON I F ( 8 1 = 0 , 8 5 , 8 1 2 )  I F ( B 1 = 0 , C S , C 1 2 )  

1 0  B I R T H S  B 1 * 88 * 8 9 * C 1 2  8 1 * C 6 * C 9  

l l  D EA T H S  8 1 * 8 7 * 8 9  8 1 * C 8 * C 9 * 8 1 2  

1 2  N EW P OP U LAT I ON 8 9 +8 1 0 -8 1 1  C 9 +C 1 0 -C l l  

Figure 5:  A spreadsheet simulation of predator-pretj interaction. 

very good. One way to judge the rate 
of error is to double the time step and 
compare the results. 

The example in figure 5 is a finite
difference approximation of the 
Lotka-Volterra model of predator-prey 
interaction. When the prey popula
tion is high, the predators thrive and 
thus increase rapidly in number. As 
the predator population grows, how
ever, the prey population declines be
cause it has a difficult time surviving 
with all those predators around. 

Fewer prey means starvation for 
many of the predators, so the preda
tor population falls .  With fewer 
predators around, the prey are able 
to reestablish themselves in large 
numbers. Whether this cycle really 
occurs in nature is open to question, 
but the mathematics of this model are 
quite fascinating nevertheless. 

I have shown how spreadsheets 
can be used to model several dynam
ic systems. There are many other 
dynamic systems, discrete and con
tinuous, that you can simulate with 
spreadsheets, which proves that 
spreadsheets can be used for much 
more than financial analysis. • 

The model assumes that if the prey 
were left alone they would experi
ence unrestricted growth at the birth 
rate specified in cell C6. It also 

Art Matheny earned an M.S. in physics at Pur
due University. His hobbies are electronics and com
puter music. He can be reached at 1405 Four Seasons 
Blvd., Lutz, FL 33549. 
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ware to link your small computer to 
other computers-large and small
and to a vast universe of databases. 
564/ 1 24 $1 5.95 

ELECTRONICS ENGINEERS' 
HANDBOOK, 2/e By D. G. Fink 
& D. Christiansen 
209/812A $79.90 
(Counts as 3 of your 3 books) 

Z80 USERS MANUAL. By J .  
Carr. 326 pp . .  with diagrams, charts. 
and tables. Takes you through every 
opportunity the ZAP can offer! It 
covers Z80 pin definitions,  CPU 
control signals, support chips, in
terfacing peripherals, and much 
more. 
582336-5 $21 .95 

I N T R O D U C I N G  THE U N I X  
SYSTEM. By H.  McGilton & R. 
Morgan. 256 pp., 50 illus. soft. This 
book helps you over the initial hur
dles of learning this new and pow
erful computertool-even if you 
have never used the Unix system or 
penetrated any of its literature. 
450/013  $18 .95 

HANDS-ON BASIC For the 
IB M® Personal Computer By 
H .  Peckham .  308 pp . .  spira l
bound. softcover. Learn BASIC 
programming right at the com
puter! Step by step, this manual 
g ives you hands-on experience 
with BASIC through a series of 
guided activities. Each of the 1 2  
chapters 'requires at least one hour 
at the computer and at least one 
hour studying the text. 
491 /78X $1 9.95 

HANDS-ON BASIC FOR THE 
Atari 400/80011 2XL By H. 
Peckham 
491 /941 $1 9.95 

THE C PRIMER. By L. Hancock 
& M. Kreider. 256 pp . .  25 illus., soft
bound. This is the only book on the 
market that describes the C lan
guage clearly and simply from the 
novice's point of view. 
259/81X $14.95 

MICROCOMPUTER INTERFAC
ING By B. Artwick 
789/436B $28.00 
(Counts as 2 of your 3 books) 

APPLE PASCAL: A Hands-On 
Approach. By A. Luehrmann and H. 
Peckham, 426 pp., spiral bound. Fi
nally-a how-to-use-PASCAL book 
for Apple  computer users  that 
makes a complete language as easy 
as (forgive us!) applesauce. Takes 
you from "total ignorance" all the 
way up to a very impressive cqm
petence in the use of that rather 
complex language. PASCAL. 
491 /71 2  $19.95 

PRINCIPLES OF INTERAC
TIVE COMPUTER GRAPH
ICS. By W. M. Newman and R. 
Sproull. 2nd Ed., 544 pp .. ill us. Now 
in a revised, updated Second Edi
tion, this volume has long been THE 
standard source of information for 
designers! Now. as before, it is ut
terly comprehensive and up to the 
minute in its coverage. 
463/387B $32.50 
(Counts as 2 of your 3 books) 

Consider these Byte Books as well !  
MICROCOMPUTER OP
ERATING SYSTEMS By M. 
Dahmke 
1 50/7 10 $ 1 6.95 

TRS-80 GRAPHICS FOR 
THE MODEL I A N D  
MODEL Ill By D. Kater & S .  
Thomas 
333/033 $1 4.95 

THREADED INTERPRE
TIVE LANGUAGES By R. G.  
Loeliger 
383/60X $20.75 

THE BRAINS OF M E N  
AND MACHINES By E. W.  
Kent 
341/230 $20.95 

BASIC SCIENTIFIC SUB
ROUTINES, Vol. I I  By Dr. 
F. R. Ruckdeschel 
542/023B $26.95 
(Counts as 2 of your 3 books) 

CIARCIA'S CIRCUIT CEL
LAR, Vol. 2 By S. Ciarcia 
109/63X $ 1 5.95 
BYTE BOOK OF PASCAL 
By B. W. Liffick 
789/6738 $27.50 
(Counts as 2 of your 3 b.ooks) 

BASIC SCIENTIFIC SUB
ROUTINES, Vol. I By Dr. F. 
R. Ruckdeschel 
542/0 158  $27.95 
(Counts as 2 of your 3 books) 
CIARCIA'S CIRCUIT CEL
LAR, Vol. Ill By S. Ciarcia 
109/656 $1 5.95 
MICROCOMPUTER DISK 
TECHNIQUES By P. Swan
son 
625/824 $1 5.95 

BUILD YOUR OWN Z-80 
COMPUTER By S. Ciarcia 
1 09/621 $1 8.95 

Why YOU should join the Byte Book CluJJM now! 
e Best and newest books from ALL publishers! Books are se

lected from a wide range of publishers by expert editors and con
sultants to give you continuing access to the best and latest books in 
your field. 

e Big savings! Build your liprary and save money tool Savings range 
up to 30% or more off publishers' list prices-usually 20% to 25%. 

e Bonus books! You wil l  immediately begin to participate in our Bo
nus Book Plan that allows you savings up to 70% off the publishers' 
prices of many professional and general interest books! 

e Conveniencel 1 4- 1 6  times a year (about once every 3-4 weeks) you 
receive the Club Bulletin FREE. It fully describes the Main Selection 

and alternate selections. A dated Reply Card is included. If you want 
the Main Selection. you simply do nothing-it will be shipped auto
matically. If you want an alternate selection-or no book at all-you 
simply indicate it on the Reply Card and return it by the date speci
fied. You will have at least 10 days to decide. If. because of late deliv
ery of the Bulletin you receive a Main Selection you do not want, you 
may return it for credit at the Club's expense. 

As a Club member you agree only to the purchase of three additional 
books during your first year of membership. Membership may be dis
continued by either you or the Club at any time after you have pur
chased the three additional books. 

Fin out the card and mail  today! If the card is missing, write to:  
BYTE BOOK CLUB;M P.O. Box 582, Hightstown, New Jersey 08520 
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Circle 1 on inquiry card. 

ANAD E X  
C I T O H  
D A I S YW R I T E R S  
D I A B LO 
D Y N AX 
E P S O N  
G E M I N I  
G E  
I DS 
N E C  
QANTEX 
Q U M E  
S I LV E R  R E E D  
TALLY 
TO S H I BA 

A D D S  
A M P E X  
C O M  R EX 
E S P R I T  
LEAR S I E G L E R  

A l l  e q u 1 p m e n t  i s  i n  factory cartons w i t h  manu fac
tu rers' warranty . P r ices su bject to c h ange wit hout 
not i ce. M ost i tems i n  stock o r  s h i p ped as received. 

SUPER WAREHOUSE 
J. NAfiON WIOE SEIIVICE. MOST PIIODUCTS 

......... __ _ 
P 0 BOX 373 WALl/NGFOI/0. CONNECfiCUT 06492 

ORDER LINE ORDER HOURS 
203-265-1223 9.00 AM · 5. 00 PM-EST 

MONDAY-FRIDAY 
PHONE ORDERS FREE 
(ONE DOLLAR CREDIT FOR PHONE ORDERS) 
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BYTE's User to User 
Conducted by Jerry Pournelle 

From Logo to FORTH 

Dear Jerry, 
In BYTE's User to User, a reader implied 

that Logo is "baloney" (November, page 
585). For several years I shared a similar 
opinion, but have recently reversed my 
thinking and see considerable value in 
Logo, particularly as a teaching tool. Two 
factors contributed to my about-face. 

First, teachers understand Logo and are 
comfortable with it. As a result, they use 
it with confidence and encourage their 
students to use it. No other language has 
been received so well by teachers and has 
spanned such interest as Logo. 

Second, Logo is the perfect language to 
introduce structured programming. 
When I teach FORTH to children or 
adults, I invariably begin with a version 
of Logo or Turtlegraphics. Most of my 
students can then make an easy transi
tion to FORTH. 

Logo has considerably reduced the level 
of technophobia among teachers, helping 
them to adjust to a new technology that 
is rapidly finding its way into the class
room. It is also a lot of fun, and school
age children find it challenging as well as 
enjoyable. Although there is no doubt 
there is more froth than substance to the 
Logo mystique, it is nonetheless a great 
instructional tool. 
Michael N. Milone Jr. 
Honesdale, PA 

You are not alone in your admiration of wgo 
as a teaching language. Alas, DR wgo re
quires a color system, and we have only a 
monochrome for our IBM PC, while the wgo 
we have won't run with the Z-100, which is 
a color machine. Ah, well. 

One day I'll get to play about with wgo and 
get Mrs. Poumelle interested in it . . . .  Jerry 

No Frills Nevada 

Dear Jerry, 
I have been following your column in 

BYTE for a few months now, and am 
grateful for the insight you've provided 
on those products that you've written 
about. I am curious, however, about a set 
of products advertised in BYTE from Ellis 
Computing, consisting of Nevada FOR
TRAN, EDIT, COBOL, and PILOT. Each 

product carries a $29.95 price tag and runs 
under CP/M (there are several disk for
mats available), so I am sure there must 
be a whole host of people in your au
dience who would benefit from this pack
age if it is worthwhile enough. If you have 
already covered these software packages, 
forgive the intrusion, I only have a limited 
number of back issues of BYTE available. 
John DaMassa 
Davis, CA 

I've had limited experience with the Nevada 
products, but what experience I have had is 
very good indeed. They're a bit "no frills" as 
you might expect from the price, but the stuff 
seems solid to me. I'm not overly enamored 
with the editor. . . .  Jerry 

Legal Clarification 

Dear Jerry, 
You and your readers are mistaken in 

most of your views regarding the legality 
of warranty disclaimers and license agree
ments sold in mass-marketed software. 
The following should provide a basic 
framework of the law: 

Warranty Disclaimers 
1. A manufacturer cannot disclaim an ex

press promise. If the advertising, pack
aging, or operator's manual says a 
product will do "X;' then it must. 

2.  A disclaimer first mentioned after the 
sale is void. The sales contract is 
"formed" at that instance. Any attempt 
to unilaterally modify a previously ex
isting bilateral contract (between the 
seller and the purchaser) will fail for 
lack of consideration. 

3. If the software is bought by a consumer 
and the seller provides a service con
tract (e.g., pay $20 in advance and you 
will be sent all updates as they occur), 
then the Magnuson-Moss Warranty 
Act, 15 U.S.C. §§2301-2312, provides 
that the warrantor may not disclaim the 
implied warranties of merchantability 
or fitness for a particular purpose. 

License Agreements 
1. Software that is " perpetually licensed" 

is sold and not licensed. 
2. A self-executing license agreement 

(e.g., break the seal and you are 
deemed to have accepted the license 



Do You RuN YouR BusiNEss 
OR DoEs IT RuN You? 

The biggest headache you may be facing 
these days is getting better control of 
your business. Tracking unpaid bills, 
sending out second billings, monitoring 
which salesman sold how much and to 
whom, keeping track of inventories, 
and on and on. 

There's a remedy. It's 
called VersaForm . . .  the 
business database. 

Versa Form is a powerful 
database designed 
specifically for busi
ness, but based on the 
simplicity and 
convenience of your 
familiar business 
forms. 

If you can fill out 
a business form, you can create a database. 
VersaForm starts with 
your existing forms 
and procedures. As 
you copy your forms 
onto the screen, Versa
Form automatically 
creates a database for you. It records and 
saves information from Purchase Orders, 
Invoices, Job Estimates, Disbursement 
Ledgers . . .  maybe even a few things 
you're not recording that you should be. 

Versa Form is an electronic fi le cabinet 
that will store all this information, yet 
have it at your fingertips when you need 
it! It's designed with a non-technical 
user in mind, so you can concentrate on 
streamlining your business with none 
of the usual database headaches. 

Adapts to your business . . .  your way. 
With VersaForm you don't have to 
completely re-orient your staff. It fits 
right into the way you're doing business 
now. Only now your operations will be 
completed more efficiently and with 
electronic speed. 

• A doctor in Moulton, Texas, posts 
his patient billing and completes his 
medical insurance forms with 
Versa Form. 

• A small college in Wheaton, Mary
land, uses VersaForm to create tuition 
invoices, class lists, accounts 

receivable, and accounts payable. 
• A computer supplies company in 

Mountain VieUJ California, writes 
payables checks and does expense 
distribution with 
Versa Form. 

• A roofing company in Green Bay, 
Wisconsin, computes job estimates, 
contracts, invoicing, and tracks actual 
costs with Versa Form. 

• A manufacturer in Beaver Falls, 
Pennsylvania, uses Versa Form to build 
his company's parts records, and 
generates "where-used" lists. 

Versa Form has the power to do these 
jobs and more because it's designed 
especially for business. It can also 

calculate taxes and prices, and can 
look up discounts, so you don't 

have to. Versa Form will even 
print on your own pre-printed 

forms. 

Pull information 
together fast. 
Pulling information 
together from paper 
files can be time
consum i ng and 
frustrating. Why make 
it tough? VersaForm 
puts vital reports like 
sales analyses, over
due payables, open 
purchase orders, and 
alphabetical employee 
lists at your finger
tips. Minimum effort, 
maximum results. 

All in one 
easy-to-use, 

integrated package. 
VersaForm provides a screen 

formatter, a data entry program, a data
base, a report generator and a forms 
printer. And you can purchase prede
signed Templates for standard jobs like 
Purchasing, I nvoicing, and Expense 
Journals. VersaForm is the all-in-one 
business productivity tool. Ask for a 
demonstration at your computer dealer. 
Or contact us directly. 

If you want to know more, send in this 
coupon. We've got a lot to tell you about. 

Name 

Company 

Address 

City State Zip 

Type of Business 

Mail to: Applied Software Technology 

170 1\nowles Drive 

Los Gatos. Cal i fornia 95030 
(408) 370·2662 142·E -�--... ----L _ _ _ _ _ _ _ _ _ _ _  _j 

For use with the Apple II, lie and III, and the IBM PC and compatibles. 
Circle 32 on inquiry card. 

I 
.. 
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Circle 348 on inquiry card. 

Model IV Portable: CALL 

Model 12 & 16 at d iscount :  CALL 
TCS Model 1 2  with 2 d ri ves: $2995 
Model 1 2/1 6 Accessories/ d i scount.  

TCS Model IV, 64K, 2 Drive w/ RS-232 
$1 499 (40 track) $1 699 (80 track) 

The New TRS-2000: CALL 
( IBM Compatable) 

We carry the full TRS-80 tine. Call for our discount prices. 

D I S K  EXPAN S I O N  
1 Controller. Pwr.Sup. Hdwr . .  lnstruct. 
2 Kit 1, plus 1 /40-trk.Tandon Dr. 
3 Kit 1. plus 2/40-trk. Tandon Dr. 
3a Kit 3 w/2 80 trk.drives 

(dual sided 40s) 

Quality disk · d rives--O.E. brand on IBM 
Available bare and in cabinets. 

M-Ill 
$249 
$429 
$598 
$698 

M-IV 
$329 
$479 
$649 
$729 

TM50-1 SS Slimline: $145 
TM50-2 OS Slimline ( IBM):  $209 
TM1 00-1:  $159 CALL US I F  YOU FI N D 
TM1 00-2: CALL LOWER P R I C ES' 

25% OFF LIST P R I CE! 
OMNINET- A high speed · multi-user network that 
connects several computers ior instant communication up 
to 4.000 feet away. 

Save over $1 ,000 on a 20 mg. Corvus Hard Disk 
system for IBM PC and other computers. 

5mg. $1 649 1 0mg. $2279 20mg. $3049 

Single user· or networking hard disk system
· 

for lliM & 
Apple. Lowest prices anywhere. Priced from $1375. 10, 15. 21 .  32 mg. & cartridge tape backup--CALL. 

��@If�� PRINTERS 
Fast, dependable, versatile, low price. 

Gemini 1 OX 9in . .  120cps. Friction/Tractor 
Gemini 1 5 X  15in . .  i20cps, Friction/Tractor 
Delta 1 0' 

.
10in . .  1 60cpsJriction Tractor 

Delta 1 5  
PowerType Daisywheel 

Cal l  for o u r  low,  low prices! 

CompuDisk, t o p  quali_ty mini  floppy diskettes f r ci m  $1 .50 
complete with hub rings, protective envelopes. write 
protect tabs. and adhesive labels. SSDD. DSDD. boxed or in 
bulk . Money back .guarantee. 100% Certllled Error Free. 
CALL! 

Heart of TEXAS 
COMPUTER SYSTEMS 
P.O. Box 1327 Arlington, TX 76004 
Toll Free 1 -800-433-51 84 
Texas 1 -8 1 7-274-5625 

VISA,MC.cashier's check. money order. No tax out of state. 
Texans add 5%. Prices subject to change. 
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and its terms) probably has no legal ef
fect. It has never been tested in court. 
However, such self-serving words 
when placed on an automobile check 
(e.g., parking-lot owner is not liable for 
damage done to your car) have been 
uniformly declared void . 

There is a good discussion of the 
computer warranty issues in my book, 
Computer Buyer's Protection Guide: How to 
Protect Your Rights in the Microcomputer 
Marketplace, Prentice-Hall (ISBN 0-13-
164195-6). There will be an in-depth 
analysis of software licensing in my next 
book, The Law and Software, also for 
Prentice-HalL 
L. J. Kutten 
St. Louis, MO 

Thanks for the briefing. However, why do 
you say I am mistaken? I've always believed 
those "licensing agreements" were unen
forceable and unlikely to get any serious at
tention from a court, and I've said so, often. 

If I were a software publisher, I'd rely on 
copyright law for protection, and not try to 
be a hog with "licenses." . . . Jerry 

That's a Good Question 

Dear Jerry, 
You've made a fine contribution in pro

moting the phrase "Real Soon Now;" it 
rivals "The Check Is in the Mail" for im
plying implausibility. I recommend an
other useful phrase, which I'd appreciate 
your trying out on your friend Bill God
bout. It's a phrase I keep hearing from his 
Compupro dealers whenever I ask any
thing about my 68000/mapFORTH 
system. 

· The phrase is "That's a Good Ques
tion," and it is never accompanied hy a 
useful answer. Examples: Why won't my 
system print using the Interfacer IV? 
Answer: TAGQ (in this case I was able to 
fix the bug myself) . Why does the system 
refuse to boot if the Interfacer IV screens 
are precompiled? TAGQ. Can I add Com
puprds hard disk under mapFORTH? 
TAGQ. 

Compupro and its dealers seem to be 
concentrating on 8086 systems, which 
would be fine as long as they don't or
phan the CPU-68K board. Since the 
dealers appear to know less than their 
customers about mapFORTH and the 
CPU-68K, we need someone knowledge
able at Compupro to whom we could talk 
directly. Perhaps you can convince Bill 

Godbout of the worthiness of this idea, 
and then publish the person's name and 
number in your column. At present, 
Compupro asks that we work through 
their dealers, which is useless. The 
CPU-68K is a good product, and it de
serves Compuprds support. 
Richard F. Olivo 
Northampton, MA 

I agree that Compupro hasn't provided 
enough software support for their · 68000 
board. Indeed, their software department isn't 
very large. After all, it's only been a year or 
so since Dr. Godbout's idea of user support 
was to read the spec sheet over the phone to 
those who called with questions about one of 
their boards! 

They're getting better, and I'll pass your let
ter along; perhaps it will encourage more ac
tivity. 

The1j're also putting their Systems Center 
dealers through intensive training . . . .  Jerry 

Correction and Update 

Dear Jerry, . 
I recently read your review "The User 

Looks at Books" (Pecember, page 519). I 
am pleased that your "current favorite 
beginner's text" is my book, A First Course 
in Computer Programming Using Pascal 
(McGraw-Hill, 1982). However, my first 
name was listed incorrectly. I have listed 
it below. 

I consider learning to program as a pro
cess that requires quite some time and ef
fort. It may be possible to cover a little 
about records and pointers in a first 
course; however, in�depth coverage· -of 
records and pointers is usually included 
in a second course. Consequently, my 
book does cover the use of linked lists to 
form stacks and queues. The success of 
A First Course in Computer Programming 
Using Pascal encourages me to consider 
writing a second-course text, in which ad
vanced topics could be given more com
plete coverage. 
Arthur M. Keller 
Stanford, CA 

I'm sorry I got your name wrong; our copy 
of the book has fallen victim to the Brotherhood 
of Book Borrowers, and alas, has gone away 
foreve� 

· 

I don't disagree with your decision to limit 
the scope of an introductory book, but I did 
feel obliged to let the readers know. When you 
get the next book done, I'd like to see it. 

. . .  Jerry 
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Circle 201 on inquiry card. 

"Kayj»v 2 . . . $1595 . . .  Complete . .  :' 

',).:.l 

? ' 
. �!;!�·.,./" � ·:�. :� 

,li 

' , ji 
· . . . .  ; ) 

Oh, mentor of highest wisdom, 
help all mystified first-time buyers 
discover the ultimate truth about 
personal business computers. 

Tell them tha� unlike other 
computer companies, Kaypro 
does not advertise a low "starter 
system" price, then charge extra 
for so-called "options" like a 
monitor, software, disk drives or 
peripheral interfaces. 

Tell them that Kaypro 2 has 
become the fourth largest-selling 
personal business computer 
because we sell it complete. For 
$1595. 

Tell them that Kaypro 2 comes 
with a highly readable, 9" green
screen monitor. A 64K RAM, Z-80 
microprocessor. Two. built-in disk 
drives with a 400K capacity. A 
more complete keyboard than 
Apple lie. Interfaces for both a 
printer and a telecommunica
tions modem. And a full comple
ment of CP/M software to handle 
the overwhelming majority of 
Word Processing, Data Base 
Management and Financial 
Spreadsheeting needs, with top 
quality programs such as 
Words tar. 

All for $1595. 
Then, tell

.
them to call 800-

447-4700 for their nearest dealer, 
or call Kaypro at 619-481-4318. 

.. t,."' · . 

Registered Trademarks: Z-80, Zilog; Apple, Apple Computer Corp.; CP/M, Digital Research, Inc.; Wordstar, Micro Pro. © 1984 Kaypro. 
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The essential  
new catalog of the 
business computer 
forms and suppl ies 
you need most ! 
It's quick • convenient • 

easy-to-use. 

Now Deluxe Computer 
Forms, a division of Deluxe Check 
Pr inters ,  gives you the software
compatible checks, invoices, state
ments and word processing stationery 
you've been searching for. And acces
sories too. 

And we can ship them all to 
you in as few as 3 working 
days! 
Deluxe delivers your order in record 
time because we know how much you 
depend on it to make your office run 
smoothly. And we deliver it to your pre
cise specifications. That means cus
tomization for your unique program 
needs, or personalization of any of our 
200 standard forms for popular soft
ware programs. And you order only 
what you need-as few as 500 forms. 

See what we've got to offer your 
business. Then see just how fast we 
can deliver it. 

Send for your FREE 
catalog today! 

- - - - - - - - - - - - 

ffi) 0 e l u x e ''' " WHEELEAST 
!!.!,�!!'!!,'!!tt'!!!ttt?.:1 =TO p���-�:;:�ESOTA 55164-0046 

0 YES. Rush me your complete, new 
catalog of computer forms and esser:�tials. 

My Name Title 

Company Name 

Address 

City State Zip 
( 
Phone 

Clip out and mail or call TOLL FREE: 

1-800-328-5727 ���� 
( In Minnesota, call 1-800-742-5685 Dept. #99.) 

�7.:5 _ _ _ _ _ _  - - - .;. _ _  ... 
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Encryption and Security 

Dear Jerry, 
Here is the letter you requested out

lining my thoughts on cracking Charlie 
Merrit's encryption program (see "In
terstellar Drives, Osborne Accessories, 
DEDICATE/32, and Death Valley;' July, 
page 323). The first point I would like to 
emphasize is that the purpose of this ex
ercise, in my view, is not to see whether 
the trapdoor algorithm can be broken .  I 
know enough about number theory and 
NP-completeness to know that the 
algorithm is fundamentally sound, and 
that nothing short of a major mathe
matical revolution is going to change that. 
What I am concerned about is the im
plementation of the algorithm. A flawed 
implementation can reduce the algorithm 
to total worthlessness. It is entirely possi
ble that people could be buying encryp
tion programs they believe to be "un
breakable;' which in reality provide little 
or no security. The purpose of this exer
cise is to point out that it takes more than 
a good encryption algorithm to make data 
secure. 

Merrit's program provides the service 
of generating the prime-number keys for 
the user. This is a valuable service, as it 
would be unreasonable to expect the 
average user to come up with 200-digit 
prime numbers! However, this service can 
also provide some security problems. 
Let's assume the existence of a similar 
program written by someone who de
cided to take a shortcut and built a table 
of possible keys into the program (ac
knowledging that Merrit's program does 
not do this). The keys are very large 
because the larger the keys, the harder it 
is to distinguish the private key from the 
public key. Let us further assume the pro
gram is a roaring success, and there are 
hundreds of thousands of users of it. 
Does the program really provide securi
ty? The answer is no. Now let there be 
a hacker who, as hackers are wont to do, 
decides to disassemble the object code to 
see what makes the program tick. Never 
mind how protected the object code may 
be; there always seems to be a way to get 
around the protection. Now, the hacker 
is obviously going to discover the table of 
primes. In all probability, this table will 
be quite large, so as to provide the max
imum number of keys practical to give the 
user. However, even if there were 10,000 
primes in this table, it would be a simple 
matter to have a computer try each one 
in turn to see if it is the private key that 

matches the known public key. A larger 
key length in this case would not offer 
much more security. 

Even if the program in question did not 
use a table, but instead used a random
number generator, for example, there can 
still be problems. For example, if the 
random-number generator used a 16-bit 
seed, then the generator could produce 
only 65,536 distinct keys at most, no mat
ter how long the keys were. Again, an ex
haustive search for the private key be
comes feasible. Even if the seed were 
significantly larger, there is still the prob
lem of where the initial random seed 
comes from. Also, the random-number 
generator might be a very poor generator 
of random numbers. Just because the 
seed is a 64-bit number does not neces
sarily mean that the generator will pro
duce all possible 264 numbers. Especially 
if the programmer naively assumed that 
a super-duper complicated generator will 
produce "more random" numbers than 
a simpler, but mathematically guar
anteed, producer of random numbers. 

Even if it were not possible to get at the 
object code, it is still possible to crack the 
program if it can only produce a limited 
number of possible keys. Mathematically, 
there is no distinction between public and 
private keys; the two can be freely inter
changed. Therefore, the key generator 
might produce the same key sometimes 
as a private key and sometimes as a pub
lic key. By running the key generating 
many times and saving the keys pro
duced, it becomes possible that one of 
those keys might be the private key to go 
with the public key in question. Of 
course, with this approach, there is no 
way to know in advance whether it will 
work without trying it. 

From what ' I have been told, I doubt 
that Charlie Merrit's program can be 
broken. However one can never be sure, 
and there's only one way to find out. 
Jeff Cohen 
Sunnyvale, CA 

I've talked to Charlie Merrit, and he just 
chuckles; but he's willing to furnish you with 
a copy of his encryption program to work on. 
He says he uses the refresh counter on the 
Z-80 chip for his random-number source, and 
that's affected by barometric pressure and the 
phases of the Moon. 

It really looks as if we've got unbreakable 
codes we can implement on micros. The im
plications are a bit staggering. "But Your 
Honor, I only have the public key. I can't 
decode those records . . .  " . . .  Jerry 



1' ,�to: Peter B. Kaplan 

H you still believe in me, save me. 
For nearly a hundred years, the Statue of Liberty 

has been America's most powerful symbol of freedom 
and hope. Today the corrosive action of almost a 
century of weather and salt air has eaten away at the 
iron framework; etched holes in the copper exterior. 

On Ellis Island, where the ancestors of nearly 
half of all Americans first stepped onto American soil, 
the Immigration Center is now a hollow ruin. 

Inspiring plans have been developed to restore 
the Statue and to create on Ellis Island a permanent 
museum celebrating the ethnic diversity of this coun
try of immigrants. But unless restoration is begun 
now, these two landmarks in our nation's heritage 
could be closed at the very time America is celebrat
ing their hundredth anniversaries. The 230 million 
dollars needed to carry out the work is needed now. 

All of the money must come from private dona
tions; the federal government is not raising the funds. 
This is consistent with the Statue's origins. The French 
people paid for its creation themselves. And America's 
businesses spearheaded the public contributions that 
were needed for its construction and for the pedestal. 

The torch of liberty is everyone's to cherish. 
Could we hold up our heads as Americans if we allow
ed the tin1e to come when she can no longer 
hold up hers? 

Opportunities for Your Company. 
��J&\ You are invited to learn more about the advantages 

of corporate sponsorship during the nationwide pro
motions surrounding the restoration project. Write 
on your letterhead to: The Statue of Liberty-Ellis 
Island Foundation, Inc. , lOl Park Ave, N.Y., N.Y.l0178. 

Save Lhese monumenls. Send your personal tax deduclible dona lion Lo: P. 0. Box 1986. New York. N.Y. 10018. The Statue of Liberty-Ellis Island Foundation, 

KEEP 
THE 
TORCH 
LIT 



BYTE's User to User---------------------------------------------------

Reflections on PL/1 

Dear Jerry, 
As a long-time science-fiction buff I 

have always enjoyed your writing, in 
Analog as well as BYTE. But I should in
troduce myself . . .  

My name is Kelly Cook. I was em
ployed for 19 years at Kitt Peak National 
Observatory, first as an observer, later 
as an optician. As such, I specialize in the 
testing of large mirrors, which is how I 
got involved with computers and pro
gramming. In 1981, I left Kitt Peak to at
tempt a career change to programming. 
On the nonprofessional side, my main 
passion is designing war games. 

What prompted this letter was your 
mention in BYTE .about gathering times 
on different systems for your benchmark 
("New Computers, Books, Languages, 
and Other Tidbits;' October, page 107). So 
here is PL/1-86 on an IBM PC, wreaked 
keyboard and all (see listing 1) . This was 
made possible by my client, Arizona 
Technologies, who makes large mirrors 
for telescopes. The client asked me to 
write a program for interferometric testing 
on the PC. Of course, such programs 

have traditionally been done in FOR
TRAN on mainframes. Wanting to stick 
with FORTRAN, I started out with IBM's 
UCSD FORTRAN77. But a subroutine to 
put a very crude map of a mirror surface 
on the screen took 10 minutes to com
plete! With panic, I then turned to 
PL/1-86. Now the same routine takes only 
14 seconds! 

Your benchmark ran so fast that I add
ed a 10-iteration loop to give my simple 
watch a better handle on it. The result of 
92 seconds can then be divided to give 
a corrected time of 9.2 seconds (20 by 20 
arrays) .  CP/M-86's Stat gave the object file 
size as 2K, but that is the smallest size 
that Stat can report so it's probably not 
very accurate. Linkage is another story. To 
make an object file into an executable 
COM file, it first has to be linked with 

PL/I's library of Built-In Functions. This 
means a great deal of disk grinding and 
a final file that Stat reports as 20K! 

I had heard the tales about PL/1 being 
a bear to learn. My experience is with 
FORTRAN and BASIC, plus a little dab
bling in FORTH, C, and Pascal. PL/1 may 
not be as simple as BASIC, but it's cer
tainly easier to understand than C or 

FORTH. It should be a snap for anybody 
who already knows Pascal. Just read the 
listing of your benchmark and see for 
yourself! The provisions for pointers and 
recursion can be tricky, but that is intrin
sic in those concepts. Those things are 
just as tricky in Ada or C.  And they are 
options, after all, so you can just ignore 
them if you want. 

The bottom line is that PL/1-86 can be 
a bona fide lifesaver for anybody doing 
large-scale number crunching on a micro. 
Kelly Cook 
Tucson, AZ 

My late mad friend, Dan MacLean, became 
a PL/l enthusiast in his last year. Had he 
lived, I trn!ke no doubt that he would have con
verted me; Dan had his ways. 

However, without his stimulus I became a 
backslider. Most of my previous programs have 
been done in CB-80. Most of my future ones 
will be done in Modula-2. We have PLII, but 
so far I've done almost nothing with it. 

But Dan Alderson (inventor of the Alder
son Drive for those who've read The Mote 
In God's Eye) is a PL/l enthusiast, and as 
soon as he's properly set up with a machine, 
I'll have a PLII consultant . . . .  Jerry 

��WANTED)) From Computer Plus to YOU . . .  

"Buyers·:&·we ' I I pay the shippin' -· CALL FREE (800) 654 -4058 · 
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1 "  sin -side 249 � db�den 

5K �:� 3� 
5�· sin� 3� 

1 "  dbl ·side 449 5� quad 
8.. sin·side 2 Z§ 

sin-den. 
8" Sin·Side 

dbl-den. 
8" db�side d�n. 

3� 349 
Head C l eaning 

Kits . . . .  S� 

51" sin·side 3 � 21 dbl·den. 
51"  dbl·side 4 � 1< dbl·den. 

311 Scolcfi 
51 " sin-side 11 dbl-den. 
51 .. ctbl·side 1< dbl·den. 

1 "  sin·side 5� quad 
442 8" sin·side 

Sln ·den. 

2 �  3� 
2� 
2� 3 � 

1 "  dbl·side 5� quad 
8.. sin·side 

sin ·den. 

4 95 
8" sin· side . - dbl·den 

342 8" �g):� 
8.. sin·side 442 

dbl·den. � 
8 .. dbl ·side 

dbl·den. 
4� 
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Disk Minder • Smoked PlastiC 
· Holds 75 Disks 

16�ea 
Refi l l s . 9� Di skettes "\ � 

Prices per ea. Dealer Inquiries 

., .. , bo< "• Di ilett Weloo:. 
Ill ��� �M�clio�t· i.=.l � •(continental U.S. only. Add 31!9 on orders under 4�) . .1 
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PLUS after PLUS after PLUS 

BIC SAVINCS ON A FULL COMPLEMENT OF RADIO SHACK COMPUTER PRODUCTS 
COMPUTERS PRINTERS Model 11114 Drive 2 289 
Model 4 Portable Silver Reed EXPSOO 0 W 425 Model IU/4 Onve 3 259 

641( 2 Or!ves 1525 Silver Reed EXP550 0 W 575 Prlmorv Hard Disk M12 2689 
Pocket Computer 2 \65 Daisy Wheel II 1745 Pnmarv Hard Drsk Mill \799 
Pocket Computer 3 89 OWP410 1159 ETC. 
Pocket Computer 4 59 DWP210 629 CCR·81 Recorder 52 
Model 2000 2 Drive 2m CGP115 \59 Cosselle Topes 110 Pk) 9.95 
Model 2000 WIHord Drsk 3599 CGP220 1nk Jet 545 161( Ram Chrps 25 
Modo! 12 b41( 1 Orrve 2699 OMP110 305 64K Rom Chips 75 
Model 12 b4K 2 Drove 3375 DMP420 1J5 Moael 4 641( Upgrade Kil \40 
Model 168 1Dr 2561( 4249 OMPSOO 1219 M100 Sar Code Reader 89 
Model 168 2DR 256K 4915 DMP2100 \689 6.41( Printer Buller \99 
MODEMS Gemrnr 10X 300 Printer Stand 25 
Hayes Smonmodem II 225 Del1o·10 470 Pnnter Cables 
Haves Smo!lmodem 1200 539 Gemlni 15X 405 Printer Ribbons 
Novation Smorlcat 1200 4 \ 0  Prowrrler 379 Punter Paper 
Novo lion J·Cat \ \ 5  Prowriler I I  649 Oust Covers AC·3 129 Okldato CALL Computer Books 
DC Modem 1 89 Epson CAll Rodro Shock sollwore 10% oil 
DC Modem II 160 DISK DRIVES Send lor camplote hstrng ol 

Model 11114 Drive 0 5\5 brand nome s.ottwore and hardware. 
Model 11114 Drive 1 195 

CALL TOLL FREE 
1·80D-343·8124 • LOWEST POSSIBLE PRICES • BEST POSSIBLE WARRANTY • KNOWLEDGEABLE SALES STAFF • TIMELY DELIVERY • SHOPPING CONVENIENCE 

ac a = 
111:!.·110 It c rogllto1od lrcdomork ol lcndy Co1p. 

com 
P.O. Box 1094 
480 King Street 
Littleton, MA 01460 



SOFTWARE FOR IBM PC 

SUPER SPECIALS! 
dBASE I I . . 
lotus 1-2-3 . . . . . .  . 
Home Accountant Plus . . . .  , . . .  599 
Peach Pak Series 4 1AfR, A/P, G/l) .$239 
Peach Text 5000 . . . . . . . . . .  .5237 
PFS: File, . . . .  $95 
PFS: Repo". . . . .  SB5 
PFS: Graph • . . . .  595 
PFS: Write. . . . . , . 595 
Sup11rCalc II . . . . . . . . . . . . .  .$165 
SuperCalc Ill . . . . . .  .$259 
TKI Solver . . . . . . . . . . . . . .  .$219 
Versaform . . . . . . . . . . . . . .  S249 
Wordstar Professional . .  , . . . . .  S399 
Word whh Mouse . . . . . . . .  .$345 

COLUMBIA COMPUTERS 
{IBM-PC COMPATIBLE SYSTEMS) 

Model 1 600·1, Two drive system . Call 
Model 1600-4. One dr�ve & one 1 2 M B  

hard disk syuem . . . . . . . .  Call 
Model 1600-VP Pol! able unit with two 

driv�. 9' monitor . Call 

�- .  
UliJ.;.· . .  · : :· ,,;..S...l' i l ll. 

SAN YO 
DESK·TOP BUSINESS COMfiUHRS 

Sanvo in1roduces a sensibly pr�ced IBM 
compatible comtJuter. Ouutundmg feil
tures including a 16·hlt 8088 CPU, 128K 
mcmorv (e)l.llo111dablc to 256KI. 160K 
drives, prmter port, keyllo;ud w1th nu
meriC kevrJad and 1 0  ftH1CIIO•t t..evs, plus 
FREE soltwa•e: 
MBC-550, 128K. 1 dr�ve, plus Wotdstar. 

Easvw•1te•, Calcst<lr. SCAll 
MBC-555, 128K, 2 droves, Wordstar. 

Easywroter, Calcstar, Ma1lmerge. SIJCIIstar, lnfosta r .  SCALL 
Optional serial interface . . . S75 

' ' . .  5179 

� DYNAMIC ' . , , • '  RAM CHIPS 
. .  $150 ea.  9/$12 

r:;, -· e -

. 55.95 ea. 9/$50 

. $6.95 0�. 9/$60 

leele 5 Selector Switches Now vou can direct vour computer out· pur to ·l different printr1r or diJt,l device by a flip o f a J wirch. 
Centronic A-8 - AIL 36 pms switched. 
Gold plated connectors. Hi-impact 
plastic caw . . . .  S149 
RS-232 A·B - All 25 t>ins switched. 
Gold plated connectors. 
Plastic case. 
Metal ca'e . .  

Roland DG MB-122G, 12" n reen, 
MH1., hi-resolution 720)1.350 dots, 
fully comp<nible wnh IBM mono
chrome di5play card. . . . . SCali 

USI Pl-2, 12" green. 1000-dot high 
resolution . 20 MHl . . . . . . .  $ 1 5 5  

Ta�e�n K G - 1 2 N ,  1 2"  green .  800-dot hi 
resolution . . . . . . . . . . .  $149 

Gorilla 12" green monitor . . . $99 

i**'·M1:13;i1%HUM 
PGS MAX-12, 12" ;Jmbcr, 720�e350 dot. 

. . . . . . . . . . . . . . . .  CALL 
Oyna)( AM-121, 12" umlx!r, 600-dot h1 

resolution. 20MHz . . . . . . .  S149 
Ta)(an KA12N, 12" amber, BOO-dot hi 

resolution . . . . . . . . . . . . $150 
US\ Pl-3, 12" amber, 1 000-dot hi reso· 

Am����o�,
1�����; • .  amb�r: 9cio:d�:6h� 

resolution. designed 10 run on IBM 
monochrome display card . .  $179 

Memory installed on card ------· none 64K 128K 192K 256K 320K 384K 
with paralle, serial ports & clock $227 $267 $317 $367 $417 $467 $517 
above plus game port ---------------- $262 $302 $352 $402 $452 $502 $552 MP"'''rl®l 
Amount of memory installed on board ·-·· None 64K 128K 192K 256K 
w/serial port No. 1 & clock -···--·-·--------- $226 5266 $316 5366 $416 
w/either parallel or serial port No. 2 ....... $274 $314 $364 $414 $464 
w/both paral lel & serial port No. 2 --------" $309 $349 $399 $449 $499 
MegaPak - e)(pands a fully populated MegaPlus card(256K) 10 5 1 2 K  $299 
Optional Game Port. . · · - · · · · · · · · • · . add $50 

· ·;n�•am••ma 
St<Jndard card w/one serial port ( S l )  and clock/cal endar . .  
Additional Parallel (P), Game (G), or Serial 2 (521 port 

to you 
IBM.PC 
now! 

0 0 0 .  · : .  0 · :  • / i ' . 
• 0 . . . .. .  � • •  i I)' J•j I 0 0 • • •  01 . ..... ,.1.' , 'f, ; [llr. ' 1 i , J I i illl • · � I 

ii·�iil\f&�jij;l software �ith ���!:r� ���i-�un��i��aa::r�5
5 

' 

• T ASCMASTER sohware converts PC-DOS to concurrent PC-DOS to run up to 9 
mograms concurrently i n  background mode. The user can move lrccly between 
different pr09rams without terminating any of them. ""''""''""""''""''"""""'""''"""""'"": : ���� �(��1���;cr;r�':a� \:��; N�����a�:e2� �h�: :�����gb�ai���rf. 

• RamSpool works with both pmallel & serial printers and can operate IJoth types 
Slfllullaneously. RamSpool is hard disk supported under DOS 2.0. • RamOisk creates up to two electronic disk drives in RAM, uti1iziny up to 320K ea. 

Circle 139 on inquiry card. 

New! Letter quality daisywheel 
printer with 2-color printing. Logic 
seeking, bi-directional, proportional 
sp<tcing, graphic & bold printing, 
direct printing, super/sub script, 
auto double strike & u nderl ine. 3 K 
lluffer. Parallel. . . . . . . .  SCALL 

� Ml 

FX-80, 160 CPS, 80 Col., friction & 
tractor feed, parallel . . . . . .  Call 
FX-100, 160 CPS, 132 Col., friction 
& tractor feed, parallel . . . Call 

MX -BOF/T, 80 cps, 80 col.. tractor and 
friction feed, parallel . . . .  CALL 

MX-lOOF/T, 100 cps. 136 col., tractor/ 
friction feed, parallel . . . . . .  CALL 

RX-80, 120 cps, 80 col., tractor feed 
only . parallel . .  CALL 

RX-80F/T, same as RX-80 but includes 
friction feed . . . CALL 

L0-1500, 200 cps draft, 67 cps leiter 
I 136 col., 24.pin head . CALL 

Oolta-15, above but 15" carriage Call 
PowerType, 1 8  cps daisywheel . CALL 
Rade)(·lO, 200 cps, 80 col, parallel CALL M;lii4tJf.!�M 

120 CPS, 9)(9 matriK, tractor/fric· 
tion feed, compact size: only 2-7/8" 
h t .  Fits in briefcase. (parallel) $349 · 41114§;&•cP-BO 

Outstanding dot m<ltri)( printer w/ 
640 graphic dots/line instead of the 
usual 480 graphic dots/line found 
on other printers. 80 CPS, 80 Col., 
friction & pin feed for 4" to 10" 
wide paper.  Parallel . . • S265 

ML-80, I I 
ML-82A, 1 20 CPS, 80 col, pin & 
friction feed, serial & parallel .$359 
Ml-83A, 120 CPS, 136 col., tractor 
& frict ion feed, parallel/seri<ll $595 
ML-84P, 200 CPS, 136 col ., friction 
& tractor feed, (parallel) . . . .  $989 
ML-84$, above but serial . • $1,059 
Ml-92P, 160 CPS, 80 col., friction 
& tractor feed, lpara11ell . • .  $429 
ML-92S, above but serial • .  , .$599 
ML-93P, 160 CPS, 136 col., tractor 
& friction feed, !parallel). . .  $699 
ML-93S, above but serial . . .  $739 
2410P, 350 CPS, 136 col., friction & 

2-color, (parallel) . $2,295 



Circle 2 on inquiry card. 

1st PLACE 
COMPUTER SYSTEMS 

1 3422 N. CAVEC R E E K R D. 

PHO E N I X, AZ. 85022 

CALL F R E E  
1 -800- 84 1-2748 

A LTOS 580- 1 0 
A LTOS 586- 1 0  
A LTOS 586-20 
ATAR I .  
A P P L E  LOO K-A - L I K E .  . 
P I E D / P I E R  ( PO R TA B L E ) . 
S A N Y O  550-555 . 

T E L E V I D E O  
803 . . . $1 769 1 603 
PORTA B L E . . . . . . . .  . 

N O R THSTA R 
A D V A N TA G E  . 

B R O T H E R  H R I  
D A I S YW R I T E R  48 K .  
DATASO UTH 1 80 . 
DATAS O U T H  DS220 
G E M N I 1 0 X  . .  
I . D . S .  M I C R O P R I S M  480 
I . D . S .  PR I S M  1 3 2 . . . . .  . 
I . D.S.  PR I S M  1 3 2 C  . . . .  . 
J U K I  6 1 00 .  
O K I DATA ( LOW P R I C E S )  
O U M E  1 1 40+ . 
Q U M E  1 1 55+ . 

D I A B LO 
620 . . .  $860 630 . 

N E C  
3550 
7 7 1  

. $1 699 8025 

A LTOS I I  
Q U M E  1 026 . . . .  
T E L E V I D E O 9 1 4 .  
T E L E V I D E O  924 . 
T E L E V I D E O 950 . 
T E L E V I D E O  

A M D E K  300 G .  
A M D E K  300A . .  
A M D E K  CO LOR I +  
A M D E K  C O L O R  I I + . 
B . M . C .  G R E E N . 
B . M . C. C O L O R  . 
N . E .C.  1 2 1 6  . .  

I N D U S  A P P L E  . 
M I CR O  S C I  A2 . 
ATA R I  1 050 
I N D U S  ATA R I  
R A N A  1 000 . 

H A Y S S M A R T  M O D E M .  
S M A R T M O D E M  1 200 . .  
S M A R T MO D E M  1 200 B .  
M I CR O M O D E M  I I  E .  . 

. .  $2945 

. .  $4600 

. .  $5565 

. $CA L L  

. $CA L L  

. $CA L L  

. $CA L L  

. $201 9 
. $CA LL 

. $2099 

. .  $479 

. .$975 

. $1 095 

. $1 499 

. .$280 

. .  $399 

. $1 340 
. . $1 489 
. . .  $459 
. $CA L L  

. $1 275 

. $1 475 

. $1 689 

. .  $659 

.$759 

.$529 

.$540 

.$670 

.$869 

.$975 

.$1 30 

.$1 45 

.$275 

.$429 

. $79 

.$2 1 9  

.$429 

.$259 

.$229 

.$365 

.$345 

.$330 

·. � : 
·.· . 

. , , 
U.S.  R O B OT I CS PASSWO R D  . ...... 1st PLACE 

COMPUT E R  SYSTE MS 
1 3422 N .  CAVEC R E E K  RD. 

PHOE N I X, AZ. 85022 
OTHER I N FORMATION: 602-867-9897 ffi] � 
Send castHer's chE!ck or money order ..... all other checks will 

delay shipping two weeks. 

Prices & availability sub1e-::t to change wi thout notice. 
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Listing 1: The program below performs a series of matrix operations to provide a benchmark. 
The original benchmark was published by Jerry Pournelle in ·� BASIC and Pascal Benchmark, 
Elegance, Apologies, and FORTH" (October 1982, page 254). It's run ten times to allow more 
accurate measurement. 

MATR I X :  
P r o c e d u r e  oPt i o n s < ma i n ) ;  

:r.re Pl ace 

d e c l are 

maxs i z e  bY 45, 
II bY 20, 
n bY 201 

i �  J ,  ma i n- l o o p ,  
! A ,  B l ! m . n l  f l oat , 
C ! m . n l  f l oat stat i c  i n i t i a l ! O . O l ,  
Summ f l oat s tat i c  i n i t i a l  1 0 . 0 ) ,  
BELL char . 
GUP var char ! BO > ; 

P u t  s k i P  l i s t l ' i nPut anY darned number t o  s t art i t .  
get 1 i s t ! GUP l l  

d o  ma i n_ l ooP � 1 t o  1 0 :  

c a l l F I LLA! 
PUt s k i P ( 3 )  l i s t ( '  A f i l l ed . ' ) ;  

c a l l F I LLBI 
PUt s k i P  l i st ( '  9 f i l l e d . ' ) ;  

I* F I LLC cal l rePl aced bY " i n i t i a l " oPt i o n du r i ng d e c l a ra t i on •I 

c& 1 1  MATMUL T l  
P'Ut s k i P'  l i s t i 'Mul t i P l i e d . ' ) ;  

ca 1 1  SUMM I T !  
P u t  llk i P I 2 l  l i s t i 'Summ i s  ' • Summ ) ; 

F I LLAI Proce d u r e :  

d o  i = 1 t o  m ;  
d o  J = 1 to n ;  

A ! i , J l  = i + J ;  
e n d :  

e n d ;  

e n d  F I LLA: 

F I LLB: P r o c e d ure : 

do i a 1 to n ;  

do J c 1 to rr.; 
B ! i , J l  = f i. xe d l l i  + J l  I J ) ;  
e n d :  

e n d !  

e n d  F I LLBI 

MATMULTI P' r o c e d u r e l  
d e c l are k l  

d o  i oc 1 t o  "' '  
d o  J = 1 to n ;  

do k = 1 t o  m :  
C ! i , J l  = C ( i , J l  + A l i . k l * B ! I: , J l :  
e n d ;  

e n d !  
e n d ;  

e n d  MATMUL T :  

SUMM I T : . P r o c e d ur e :  

do i = 1 to m :  
d o  j = 1 t o  rr.; 

Summ = Summ + C ( i , j ) ;  
e n d ;  

e n d ;  

e n d  SLIMM ! T ;  

e n d !  

BELL = as c i i l 7 l :  
PUt 1 i s t ( BELL > ; 

e n d  MATR I X :  

I* e�d ma i n_ l o o P  * '  



International 
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Create a bri l l iant, new video game and you could be on your way to r-: - - - - - - � 
becoming a mi l l ionaire.  This fantastic competition, organised by I . R .P .  (The I HOW TO ENTER International Register of I ndependent Computer Prog rammers Ltd) and the famous . I 
Mark McCormack I nternational Management G roup, offers programmers and I Just send in  your game, or games, I inventors the opportunity of a life time. There are huge, immediate cash prizes and the programmed on cassette for any 
on-going revenue of 1 0% of the sales of all games to distributors throughout the I popular home computer. Use the I world, plus the chance to appear on an internationai 1V show. Your skil l  and coupon, today, and we' ll send 

$1 iOO,OOOinFiRST'PRIZE !I�$������:� PRIZES! : �:��:�ii�����,i�TRIES IS : 
Devise a totally original new video game in one of these categories : SPORTS, I To· IRP Limited Pinewood I 

SIMUlATORS, ARCADE, STRATEGY, AD�ENTURE/FANTASY or a spe�ial section which I 
· 

Fi lm Studio� lver Bucks I covers programmes that are not necessan ly games but have outstandtng Educattonal or E ngland 
' ' ' 

Entertainment merit. We' l l  also be announcing a number of 'MERIT' awards which wi l l  be 
· 

entitled to carry the message 'An YOU'RE A TV STAR I Name · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·  I 
International Video Game of the Year MERIT 
AWARD' on their retai l  packaging. It's a I Address . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I 
great challenge. And the rewards, both TOO 1 All six winning games I f. · 1 1 d · f · • and thetr tnventors 1 1nane1a y an 1n terms o prest1ge, are 

will be featured on an 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

tremendous. This is the most exciting internationally distributed, I 1 competition ever for creative computer and spectacular 1V special . That's 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 

video enthusiasts. going to make your name! � . .  ,;,;,;,;,;,; .. ,;,;,;,;,;,; .. ;,;.;,;,;,;, .. ;,;.;,;,;,;, .. � . . .  ��-l.J 
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Decision 
makers 

wouldn't be 
without 

AIM 
BENCHMARKS* 

For UNIX* 
Systems 

AIM BENCHMARKS � The 
industry standard for UNIX 
Systems measurement 

In use by over 100 leaders 
worldwide� 

� � to make their UNIX system 
purchase decision 

� � to fine� tune UNIX System 
performance 

� � to compare competitive 
UNIX systems 

� � to evaluate UNIX product 
improvements 

AIM BENCHMARK's nine 
distinct tests measure any UNIX 
system including Version 7 ,  
System Ill, System V, and Xenix. 

AIM TEC.HNOLOGY 
3333 Bowers Avenue, Suite 199 

Santa Clara, CA 9505 1 
( 408) 72 7 � 3 7 1 1  

Telex 705404 

'AIM BENCHMARK is a trademark of AIM Technology 
'UNIX is a trademark of AT&T Bell Laboratories 
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BYTE's User to User--------------

A Mariner Queries 

Dear Jerry, 
I just recently began reading BYTE and 

liked it so much that I rounded up some 
old issues. In your discussion of the 8087 
("New Computers, Boards, Languages, 
and Other Tidbits;' October, page 107), 
you mentioned a lack of supporting soft
ware. Probably you know this by now, but 
Microsoft's implementations of FOR
TRAN and Pascal both fully support the 
8087. 

The real reason I'm writing is to find 
out if you have tested the piggyback 8087 
board in your Z-100. If not, could you be 
persuaded to do so? I will be buying an 
H-100 in a few weeks. It will eventually 
be installed in the ocean-cruising sailboat 
I'm building, where it will serve as a navi
gation tool. Since number crunching is an 
inherent feature of navigation, I am ex
tremely interested in having the 8087. It 
seems to me that a board that works in 
the Compupro ought to work in the Z-100, 
but it would sure l;Je nice to know for cer
tain. Can you help? 

The last issue of the Heath Users' 
Group magazine, REMark, contained a 
couple of pieces of information that might 
interest you. Zenith is working on an in
terlaced· scan routine to double the ver
tical resolution of the Z-100 display. At 640 
by 450 pixels, it should be fantastic. Also, 
Zenith won a DOD contract competition 
and the Z-100 will be the desktop com
puter in all four military services. Will we 
be seeing Ada before long? 
Robert D. Williams 
Hampton, VA 

Regarding 8087 boards for the Z-100, watch 
my column. The Hudson board for the Com
pupro will not work with the Z-100; but the 
good news is that yesterday Jim Hudson called 
to say he'd finished the protohjpe Z-100 board. 
I haven't seen that board working yet, but I 
do have his add-on for my Compupro; and I 
know Jim well enough to have some confidence 
that his final product will be reliable. He's a 
perfectionist, and does his own work. 

I've asked around, and my colleagues tend 
to agree that the H-100 is a good choice for 

. your navigation computer, provided that 
you've given sufficient thought to waterproof
ing. I presume you've enough salt-water ex
perience to appreciate just how serious corro
sion problems can be. I'd particularly wornJ 
about the mechanical parts, such as switches, 
keyboards, fans, and floppy disks. 

The Zenith is a good, rugged machine. The 
only one I can think of that's even more so is 

the Compupro, and that's heavy enough to 
serve as a keel . 

Good luck on your cruise, and keep me 
posted. Long ago I did a bit of blue-water 
midget ocean racing, and I've read Slocum and 
Hiscock and the other classics. I still delude 
myself that one day I'll take a long sailing 
cntise. . . .  Jerry 

A General Comment 
from Jerry 

In the interests of sanity, we threw away 
all the mail dated prior to September 1, 
1983. This wasn't easy to do,

· 
because 

there were some excellent letters that 
deserved reply; but it became obvious we 
just weren't going to keep up, and the 
sight of all that unanswered mail was 
depressing. 

If you wrote earlier than that and still 
want an answer, please write again. This 
includes discussions of software for 
review. We have a somewhat better sys
tem now, and we're caught up for the 
moment .• 

Jerry Pournelle is a former aerospace engineer and 
current science-fidion writer who loves to play with 
computers. 

Jerry Poumelle :welcome,s readers' com" 
ments and opinions. Send a self-addressed 
envelope to Jerry Poumelle, c/o BYTE 
Publications, POB 372, Hancock, NH 
03449. Please put your address on the let
ter as well as on the envelope. Due to · the 
high volume of letters; .ferry cannot 
guamntee a personal reply. 

c 
BYTE's Bits 

Call for Papers · 

A call for papers has been issued by 
Computer Faire, sponsors of the annual 
West Coast Computer Faire and the PC 
Faire . The call is for papers to be 
delivered at next year's conference pro
grams. The' West Coast Computer Faire 
will be held in San Ft:ancisco on March 
23-25, 1984. The dates for the PC Faire, 
also to be held in San Francisco, will be 
October 26-28, 1984. 

Interested parties are invited to request 
a speaker's kit from Computer Faire Inc. ,  
570 Price Ave., Redwood City, CA 94063, 
(415) 364-4294. •  



eWm1gPC. e hardWare that brings out the best in so are. 

BY 5 

© 1984 Wang Laboratories, Inc. 

The Wang Professiona l  Computer runs 
hundreds of the most com mon business 

appl ications.  
And a lmost a l l  of the most 

popular software programs
including Visi On ,'M Lotus 1-2-3,® 
TK!Solver,'M M u ltipla n '" and 
Peachtree.'" 

And because the Wa ng 
Professiona l Com puter is more 
powerfu l than most other personal 

computers - includ ing the I B M  PC
it runs a l l  of these programs better. 
Applications a re more responsive. 

Screens a re faster. �"!����n The graph ics a re sharper. 
I n  fact, ma ny software 

compan ies have told us they prefer c::��i;��::���� to see their software demonstrated i. on the Wang Professional Computer. �������� Which is o n ly natu ra l .  Everybody 

�--...... --_.;.;---·· 

�=:��.��,� l ikes to look their best. 
For a demonstration of the 

Wang Professional  Com puter, cal l  
1-800-225-9264. Or  write to: 

- Wa ng Laboratories, I nc . ,  B usiness 
Executive Center, One Ind ustrial 

Avenue, Lowel l ,  MA 01851. 
Visi On is  a trademark of  VisiCorp. Lotus 1-2-3 

is a registered trademark of Lotus Develop
ment Corp. TK1Solver is a trademark of Soft
ware Arts Inc. Multiplan is a trademark of 

Microsoft Corp. Peachtree is a trademark 
of Peachtree Software Inc. 

WANG 
The Office Automation 

Computer People. 



S-100 Versatility 

Dear Steve, 
I would like to learn assem

bly-language programming 
for the Motorola MC68000. 
There seem to be ad d-ons for 
the Apple that let you get an 
inexpensive system for a rea
sonable price, but none is 
available for a CP/M system. 
I have an S-100 Delta CP/M 
system with 64K bytes of 
RAM. Can I buy an inexpen
sive (much less than $2000) 
S-100 board that would let me 
do it? Whatever system I 
bought would have to in
clude a 68000 software-devel
opment system. 

Would it be possible to 
design a modular system so 
that a person with a com
plete, one-processor system 
could add one or more addi
tional processors, some 
RAM, or whatever was 
needed? What I'm talking 
about is a generalized hard
ware converter analogous to 
software converters for disk 
formats. The S-100 bus was 
supposed to be something 
like that, but I have had my 
Delta for two years and have 
yet to add my first board to 
it because I've never seen 
anything I wanted badly 
enough to pay the "Rolls
Royce" prices that S-100 bus 
designers seem to have to 
charge. 

With an external converter, 
you could add whatever you 
wanted, even a Commodore 
64 or VIC-20, to your big 
CP/M system and get pretty 
good color and all the things 
a large system does. With 
something like that, people 
might be able to combine all 
the little goodies you've 
designed. 
Dean Dwyer 
Torrance, CA 

Your letter addresses quite a 
few good questions. Let me 
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Conducted by Steve Ciarcia 
answer them somewhat out of 
the order you posed them. 

First of all, you have already 
taken the direction of a general
ized system when you selected 
the S-100 bus. Any system de
signed around a popular bus will 
offer quite a bit of user flexibil
ity. The S-100 bus is also ven; 
much alive and well since the in
troduction of the IEEE-696 pro
posed standard. Estimates of the 
number of S-100 bus systems in 
operation range around 500,000. 

I do agree with your statement 
about the "Rolls-Royce" prices of 
some of the commercial boards 
offered for the S-100 bus. The 
way around these prices is to 
buy bare boards or to construct 
your own boards. A good refer
ence manual for interfacing your 
own boards to the S-100 bus was 
written by Sol Libes and Mark 
Garetz, Interfacing to S-100/ 
IEEE 696 Microcomputers, 
published

' 
blj Osborne/McGraw

Hill. For example, you should be 
able to interface the speech 
generator with the information 
in this reference. 

Another good source for S-100 
and CP/M information is the 
monthly publication called 
Microsystems. Some adver
tisers in Microsystems have 
been addressing the question you 
have on running 68000 software 
with your 8-bit system. For ex
ample, HSC Inc. is advertising 
a C016 resource processor to run 
CP/M-86, CP/M-68000, MS
DOS, or Unix on a Z80 system 
(see Microsystems, September 
1983, page 23). Avocet Systems 
Inc. is advertising several cross
assemblers that run on any com
puter with CP/M. Its ad claims 
to have a 68000 version coming 
soon (see BYTE, November 
1983, page 435) . . . .  Steve 

Income Tax Software 

Dear Steve, 
I have a Commodore 64 

with a floppy disk, and I'm 
running Microsoft BASIC 

and CP/M-80. Could you tell 
me what software is available 
for state and federal cor
porate and personal income 
taxes? Thanks. 
Chester Fuchs 
Yonkers, NY 

Several income tax programs 
are available for the Commodore 
64. Two that recently have been 
advertised are: The Complete 
Personal Accountant (Program
mer's Institute, POB 3470, 
Dept. C, Chapel Hill, NC 
27514, (800) 334-7638), which is 
a combination of programs for 
accounting, budget, mailing 
lists, spreadsheets, and income 
taxes; and Tax Command (Prac
tical Programs Inc . ,  POB 
93014-S, Milwaukee, WI 53203, 
(414) 278-0829), which features 
built-in tax tables and most of 
the commonly used schedules. 

From the advertisements, it 
appears that both programs are 
designed for personal income tax 
preparation. I am not aware of 
a program for corporate or state 
income tax for the Commodore 
64 . . . . Steve 

Portable Terminal 

Dear Steve, 
I'm looking for a small por

table terminal . My current 
line of thinking is to adapt a 
Radio Shack Pocket Com
puter, but I have had no luck 
obtaining technical informa
tion. Can you provide a 
source for technical informa
tion on the construction and 
internal operation of the PCs? 
Thank you for your help. 
Tim McDonough 
Springfield, IL 

The IXO Telecomputing Sys
tem sounds like the ideal solu
tion to your problem. It features 
a keiJboard with a full ASCII 
character set, has a built-in 
modem with autodialer, can 
emulate other terminals, has an 
uninterruptible power supply 

(batten;), and elm .fit in your 
pocket. In addition, it has op
tional RS-232C and video inter
faces and a 20-column printer. 
Best of all, its price starts at 
about $500. A review of this unit 
was presented in the April 1982 
BYTE (page 6) and the May 
1982 Popular Computing 
(page 16) . For further informa
tion, contact IXO Industries 
Inc. , 6041 Bristol Parkway, 
Culver City, CA 90230, (213) 
417-8080. 

If you have the urge to build 
your own, see my January and 
Februmy 1984 article ("Build the 
Circuit Cellar Term-Mite ST 
Smart Terminal) on a low-cost, 
high-performance terminal . . . .  
Steve 

Give Me a Break Key 

Dear Steve, 
I have written a communi

cations program for my Com
modore VIC-20 that Jets me 
do much work from home. I 
am communicating with a 
Honeywell 6000 Level 66 
mainframe. The problem is 
that the VIC-20 doesn't have 
a Break key, so I cannot exit 
any loops. I have tried send
ing many different ASCII 
values but have had no suc
cess. The Honeywell docu
mentation does not mention 
how its terminals implement 
the Break function. If you 
know how to solve this prob
lem, I would greatly appre
ciate it. 
Michael J. McCarthy 
Pittsburgh, PA 

The Break key is used to in
dicate a need for immediate at
tention. It is a unique signal and 
is not in the standard ASCII 
code. Pressing the keiJ causes the 
data line to go high for approxi
mately 300 milliseconds, which 
is interpreted by the computer as 
a Break signal. This condition 
always occurs when operating in 
a full-dupl� mode, but it can oc-



51 2KB TO 2 MB EDC 

SINGLE BOARD 

MULTIBUS MEMORY 

• Pin to Pin MUL TIBUS compatibility 
for both 8 bit and 16 bit systems. 

• Addressable up to 16 megabytes. 
• On board parity with selectable in

terrupt on parity ERROR. 

OR 
• Error Detecting and Correcting (EDQ. 

SINGLE QTY. PRICE: 
Without/EDC W/EDC 

512KB $ 895.00 $1495.00 
2MB $5995.00 $6495.00 

2MB FLOPPY 

Dual drive, double density, double sided 
2MB floppy (8") with controller and 
bootstrap. Also reads single sided, single 
density! 

CI-1220 TF $2695.00 

2MB Q-BUS 
EDC 

512KB TO 2MB 
QUAD Q-BUS 

MEMORY 
WITH ERROR 

DETECTION AND 
CORRECTION 

UNBELIEVABLE LOW 
PRICE! 

Call for details! 

42MB, 70MB, 140MB formatted Win
chester (8") disk system w/ controller and 
2MB floppy (8") backup w/controller. 
CI-1240-WF: 42MB Winchester $6995.00 
CI-1270-WF: 70MBWinchester $7495.00 
CI-1340-WF: 140MB Winchester $9995.00 

256KB TO 1 MB 

SINGLE BORAD 

LSI 1 1  MEMORY 

• Control Status Register (CSR) 

• On board parity generator checker. 

• Battery back-up mode. 

SINGLE QTY. PRICE: 

256KB $525.00 

lOMB WINCHESTER 

OR 

20MB WINCHESTER 

RI.D2 compatible Winchester subsystems. 

2MB floppy single dual controller and 
bootstrap is supplied with each purchase. 

CI-820: 
lOMB Winchester 2MB floppy (8") 

$4495.00 
20MB version add $500.00 

Cl·l l/23AC: LSI 1 1/23CPU, 256KB, 4 x 8 backplane, power supply and chassis (excluding rack slides) $2675.00 
Cl·l l/23AF: LSi l l /23 + CPU, 1 MB, 4 x 8 backplane, power supply and chassis (excluding rack slides) $4125.00 
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cur during half-duplex operation 
only when the terminal is trans
mitting. When the computer is 
transmitting, the Break key is 
unrecognized. A simple way to 
achieve this 300-ms pulse is 
through the use of a one-shot 
circuit activated by the Break 
key . . . . Steve 

Laboratory 
Automation 

Dear Steve, 
I am a radiological physicist 

and part of my work consists 
of the calibration of X-ray 
generators used in the treat
ment of cancer. Much of the 
work consists of the manual 
positioning of an ionization 
probe or diode within the 
radiation beam and then 
sampling the probe with an 
electrometer. The elec
trometer has a convenient 
output for use with analog 
plotters with inputs ranging 
from 0 to 10 volts (V) DC. 
This voltage is proportional 
to the radiation intensity. 

The problem is the time, 
energy, and wear and tear on 
the equipment, and myself, 
when taking these measure
ments. Entering the room, 
walking a distance of 50 feet 
or so, opening and closing a 
one-ton door, positioning the 
probe, and starting and stop
ping the machine is a process 
that takes nearly four 
minutes per reading. Acquir
ing enough points to 
generate a beam profile can 
take several hours. 

I have a TRS-80 Model III 

and a Starbuck Data Model 
8882. The latter has an 
8-channel 8-bit analog-to
digital (A/D) converter, eight 
on/off switch inputs, and 
eight on/off switch outputs. 
I am very happy with the 
8882, and with the addition 
of a few simple circuits, 
which I hope you can pro
vide, I will be able to perform 
my job much more effec
tively. 

First, I would like to be able 
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Figure 3 :  DC amplifier/scaler. 

to control a three- or four
phase stepper motor with the 
opto output switches of the 
8882. The stepper must have 
about 30 ounce-inches of 
torque to function effective
ly. I intend to keep track of 
the position of the probe by 
the number of pulses in 
either direction. I need a sim
ple stepper-motor controller 
capable of direction and step
ping logic from two of the 
eight output switches of the 
8882. 

Second, I need a limit 
switch capable of accurately 
sensing a position to a milli
meter or less, possibly some 
sort of optical device. This 
circuit would be used to 
reference the stepper motor. 

Third, I need a circuit that 
would convert film optical 
density into a voltage propor
tional to film density. I will 
use this device to convert a 
film exposed to the radiation 
beam into a dose profile. The 
stepper will be used to auto-

matically move the film over 
the density reader. 

Last, I need a DC amplifier 
that will convert a voltage 
from the electrometer, or 
film-density reader, into a 
voltage in the range of 0 to 5 
V for the Starbuck 8882 AID. 
Because the electrometer 
may range from 0 to 10 V and 
the film-density reader also 
may vary out of the 0- to 5¥ 
range, I need the capability of 
offset as well as amplification 
greater than and less than 
one to get the voltage be
tween 0 and 5 V for the 8882. 
This will enable me to get full 
resolution out of the 8882. 

I need circuits that are sim
ple to build and understand 
because I have a very limited 
knowledge of electronics. 

Your help could make a 
substantial contribution to 
the effectiveness of my job 
and the treatment of our 
patients. 
Dwight T. Still 
Lawrenceville, GA 

Automating your TRS-80 to 
acquire beam profiles can be ac
complished with some simple 
circuits and a little research in
to stepper motors. 

Several manufacturers are 
now producing stepper motors 
that will match your needs. In 
particular, North American 
Philips Controls Corporation of
fers both the stepper motors and 
an integrated-circuit pulse-to
step drive controller in 16-pin 
DIP (dual-inline package). It 
also offers a Stepper Motor 
Handbook with all the infor
mation needed to design a 
stepper-motor device. You can 
obtain this handbook from North 
American Philips Controls 
Corp., Cheshire, CT 06410, 
(203) 272-0301. 

Figure 1 was gleaned from the 
Stepper Motor Handbook 
and shows how simple the cir
cuitn; is with the SAA1027 con
troller. The direction of rotation 
is controlled by applying a low 
or high level to pin 3. The motor 
will step when a low-to-high 
transition occurs on pin 15. The 



Want to hook IBM? 
Terminals. Personal Computers. 

ASCII devices. Hook them all into the 
IBM world with the new AVATAR"' 
PAlOOO Protocol Converter. 

The PAlOOO provides low-cost 
IBM 3278/2 terminal emulatio·n and 
coaxial connection to an IBM 327 4/ 
3276 cluster· controller. Then, a single 
keystroKe switches you back into the 
asynchronous world through an auxil
iary RS-232-C port to access other 
computer systems, public information 
services or copy a screen to a printer. 

Our microprocessor-based unit 
provides user-selectable rates up to 
9600 baud, terminal keyboard configu-

rations, screen management and local 
or remote print functions. And, you can 
hook the PAlOOO to a modem for 
remote dial�in access. 

Simple, economical access to the 
world of IBM, just when you thought 
there was no answer. At $995, getting 
hooked has never been so affordable. 

. For more information on our AVATAR 
PA1000 Protocol Converter, contact 
Av:,;ttar Technologies 
99 South Street 
Hopkinton, MA 017 48 
Or call us at · (617) 435-6872. 

Ma,king IBM smarter since 1983. 
IBr.I is a registered trademark of International Business Machines Corp. 
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Now -· �·---.-
doing it for $279. 
ForPortExpansion... Model524/S279 

Increase your 1/0 capabilities by interfacing your RS-232C peripheral de
vices to your computer with a BayTech Serial Port Expander. All BayTech 
Multipart Controllers - like the Model 524 -allow the user to mix and match 
peripheral devices of different configurations without the need to recon
figure the host device. BayTech's port expanders allow port selection 
through software control. Port configuration of the peripheral device ports 
may be changed by the user with the 524's menu.<Jriven software. 
For Multiple:xing!Demultiplexing... Model 524EIS319. 

BayTech's Model 524E, with its four buffered peripheral ports, allows 
four lines of data to be 
multiplexed and sent sequen
tially over a single communica
tion line, then automatically de-
multiplexed by another 524E 

with distribution to the corresponding peripheral ports. 524E's configured 
back-to-back allow economical utili2ation of telephone communications. 
ForTime-Sharlng... Model524DQ/S319 

The Model 524DQ allows one to four users to share a computer through 
a single port. Users requesting 
access when the host port is 
busy will be given a position in coMPUil!R 
a queue with the 524DQ pro
viding appropriate messages, 
i.e., 'YOU ARE #I IN THE 
QUEUE', 'YOUARE#2 IN THE 
QUEUE', etc. Userswillbeauto
matically advanced in the 

with the 524DQ updat
messages. The 

allows the most eco
multi-user productivity from a single-port computer. 

1-t TERMINALS 

TERMINAL 

Modei 524F/S329 
is BayTech's most versatile serial port expander. With 

HIGH·SPEED its hOSt port and fOur peripheral ports 
PRINTER capable Of any-port-to-any-port inter

COnnectiOn, applications are virtually 

TERMINAL unlimited. Because Of its features, ihe 1• 524Fallows theusertocreatealocalnet-lllllll!ll .. .._----i..,.. work providing simultaneous com-
"""'--.---- munication for four RS-232C devices. 

'1"e<dH:ontimlall)' devellaps ne-w sc:ria· port expanders as the computer in
discovers ne-w applications. Call us about our other models. 

. . .  need 8 ports . . .  just $499! 
If you've found a BayTech Multipart above that handles your specific I applicatic1n, but you need even more 

choose an 8-port model 
BayTech's new 528 Series. 

thesame outstanding f�tures · 
8 peripheral ports. And you 

loPir tht•m<>trc'm'Y-I"''hlvmodestprices. 
To place your order or discuss your expansion problems. 1 -800-523-2702 
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values of R, and Rb depend on 
the stepper motor chosen and the 
value of V,. These values are 
tabulated in the handbook for 
various stepper motors. 

Figure 2 shows a simple 
method of obtaining a reference 
position for the stepper motor. 
The method is analogous to the 
methods used in disk drives. An 
opaque disk with a small hole or 
slot can be mounted on the shaft 
of the stepper inotor. A light 
source, such as an LED, can be 
mounted on one side of the disk 
and a phototransistor on the 
other side. When the light passes 
through the slot, the phototran
sistor will conduct and the volt
age at pin 1 of the 74C14 Schmitt 
trigger will go to approximately 
0 V. The Schmitt trigger will 
now convert this voltage change 
into a sharp 0-to-5-V transition 
at its output. This transition can 
now be monitored by a voltmeter 
or fed into one of the on/off 
switch inputs on the Starbuck 
8882. 

Figure 3 shows one simple 
method of converting a film den
sity into an analog voltage. 
Again, a light source is applied 
to one side of the film, and a 
phototransistor is used to sense 
the light on the other side. 
However, in this case, the mag
nitude of the light is monitored 
by your AID circuitry through 
the 741 operational amplifier. 
The 741 is connected as a simple 
inverting amplifier with gain 
controlled by the variable resistor 
R1. The DC gain of the circuit 
is set by the ratio R2/R1. The 
equation for the output voltage 
(Vo) is Vo = V; x R2/R1, 
·where V; is the input voltage at 
the junction of the photo
transistor and R3. A shielded 
cable may be needed if the 
amplifier is placed a long 
distance from the phototran
sistor. 

The circuit in figure 3 is sim
ple in design and has no provi
sions for DC drift that can be 
caused by several factors, in
cluding ambient temperature 
changes. If small drift errors are 
a problem, you can find any 
number of texts on operational-

amplifier design at most public 
or company libraries and at most 
bookstores . . . .  Steve 

Compatibility 
Revisited 

Dear Steve, 
As a businessperson who 

is a small computer user, I 
share the sentiments and 
frustrations of the first-, 
second-, and even third-time 
purchasers of small com
puters. In their ads, many 
companies claim "Apple 
compatible;' "will run most 
software for. . .  ," "IBM com
patible," or "runs CP/M 
software." 

What are the main aspects 
of a computer and software 
that would make them truly 
"IBM" or 'Apple" compati
ble? An article on this would 
be of great service for those 
of us who don't hold ad
vanced degrees in computer 
science and engineering. 
Jeff Van Buren 
Morehead City, NC 

There are almost as many 
definitions of "compatible" as 
there are "compatible com
puters." A good definition of a 
compatible computer is one that 
will run the same software and 
accept the same hardware expan
sion and accessory cards as the 
computer with which it is sup
posedly compatible. Some of the 
compatibles offer more features at 
a lower price and have captured 
a small share of the market. 

To be truly 100 percent com
patible requires the same oper
ating system and interface ad
dress locations. This is difficult 
to achieve without violating soft
ware copyrights, so most "com
patible" computers lack certain 
features. CP/M allows the clos
est compatibility because the 
operating system is the same and 
the BIOS (basic input/output 
system) accounts for the hard
ware variations. Unfortunately, 
disk sizes and fonnats have not 
achieved this level of com
patibility. 

Compatibility is an excellent 



The best career move you can make 
is to the keyboard of your personal computer. 
It's free. It's confidential . 
N ever before h ave tec h n i ca l  and f i n a n c i a l  career 
ma rkets u n dergone such ra p i d  c h a nge .  

B u t  now there's a way t o  keep u p  with i t .  T h i s  
new key to career o p portu n i ty i s  you r  person a l  
co mputer. And the cost i s  noth i n g  but  a phone cal l .  

j u st cal l CLEO.  That stands for Comp uter L i st i ngs 
of E m p l oyment Opport u n i t i es .  

CLEO responds to yo u r  commands a n d  i t's i nter
active. Yo u s pecify what j o b  categor ies,  companies,  
or geograph i c  l ocat i o n s  i nterest you .  CLEO ca l l s  u p  
the appropri ate ads r ight  o n  you r  scree n .  A t  every 
step, you're gu i ded by exp l i c i t  on l i ne i n struct ions .  

Da i l y u pd ates keep CLEO job l i st i ngs c u rrent. 
You can even apply  for pos i t i o n s  r ight  from you r  

Circle 66 on inquiry card. 

own term i n a l .  For a d eta i l ed j o b  search,  or j ust a n  
idea of what's ava i l a b l e, C L E O  i s  wa i t i n g for you r  
c a l l  tod ay. With today's o p po rtu n i t ies .  

CLEO access: (415) 482-1550 • (408) 294-2000 • 
(213) 618-8800 • (714) 476-8800 • (619) 224-8800 • 
(818) 991-8900 
300 B A U D ,  fu l l  d u p l ex, sta n da rd ASC I I  code. 
Access ass istan c e :  (21 3 )  61 8-1 525 

C LE Ill Recruitment advertisers 
ca l l

. 
( 2 1 3 )  618-0200 col l ect 

to fmd o u t  how you can 
Computer Listings of Employment Opportunities p lace you r  ad on CLEO. 

An electro n i c  p u b l i s h i n g  activity of The Copley Press, I nc.  
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subject for an article, but it 
would have to concentrate on a 
particular computer. Trying to 
cover the field would require an 
encyclopedia . . . . Steve 

ZX81 Floppies and 
Interfaces 

Dear Steve, 
I have a Sinclair ZX81 and 

would like to use a floppy
disk drive with it. I know that 
I will also need an interface. 
Are there a drive and an in
terface that you know about 
that could be used? Thank 
you. 
Denis Boulais 
Iberville, Quebec, Canada 

A floppy-disk interface is 
available for the Sinclair ZX811 
Timex 1000 that will allow the 
use of the popular Shugart 
SA200 disk drives. Software 
commands include saving and 
loading BASIC programs as well 
as data, initialization of a disk, 

CREATE, READ, WRITE, 
KILL, STAT, DIR(ectory), and 
NEWD(isk) . All of these func
tions can be called from pro
grams or from the immediate 
mode. 

The FDC-100 interface is 
available for $199. A single-drive 
package that includes interface, 
drive, and power supply 
(FDC-101) is $499; a two-drive 
package (FDC-102) costs $799. 
Contact Compusa, 1 101 Bristol 
Rd., Mountainside, NJ 07092, 
(201) 654-7220 . . . . Steve 

Prototype Boards 

Dear Steve, 
I have been looking for a 

prototype board like the one 
pictured on the front of your 
book, Build Your  Own Z80 
Computer. The only boards I 

can find have extra pads for 
regulators, etc . ,  which make 
them unsuitable for your 
application. 

Would you please let me 

Board 

for S- 1 0 0  Bus 

256 K/1 MEG Byte 
Dynamic Ram 

M odel 256KM 

featu res: 2 5 6 K  using 6 4 K  chips $759.00 
• 256K/1 mega Byte using 64K or 256K DRAMS • B/16b Data • 24b Address • 

Parity per Byte • 1 75 nsec Access Time • will run ZBO/ZBOOO to 6 mhz. 8086. 801 86, 
68000 to Bmhz without wait states • transparant refresh. unlimited DMA. 

FLOPPY D I S K  C O NTRO LLER Model FDC1 $395 
featu res: • Single or  Double density. sides. in any combination of up to four a·· or 
5.25"" drives. • Digital phase locked loop. • OMA data transfer with cross 64K boun
daries, 24B address, DMA arbitation. • Monitor/boot EPROM accomodating two different 
processors. • CPM Bios programs. • Serial port to 1 9.2K  baud. 

Z80 B  C P U  BOARD M odel Z80 C P U  $325 
featu res: • 2 ,  4 or 6 mhz clock. • 22 b it  Address by Memory Mapping in  1 6K 
blocks. • 2 or 4Kbyte EPROM ( not supplied) with Phantom generation. • Jump on Reset. 
• Provision to run two different CPU's on the same bus, such model 80 1 86 CPU. 

801 86 CPU BOARD M odel 8 0 1 8 6  C P U  $495 
featu res: • lntel 8 0 1 86 Based. • Executes 8086 codes plus 10 additional. • 
Built in OMA channels, timers, interrupt controller. • Interface to Numeric Data Processor, 
8087. • 8 or 16 bit data transfer, with 4 or 8 mhz clock. • Provision to run 2 different 
CPU's on the bus, such as our M:ZBO CPU. 

Board Sets: Z80 C P U, 256KM, FDC1 , and CP/M 3.0 
plus manual S 1 390. 

' CP/M is a registered trademark of Digital Research, Inc. 

Delivery is within 3 to 5 working days. MC, Visa or COO orders accepted. (Add 6% for COO 
orders. )  Shipping Extra. Illinois residents add 5 V. %  sales tax. 

O. E.M. & DEALER P R I C E  AVAILABLE 

S. C. D I G ITAL I N C .  
1 240 N. Highland Ave., Suite # 4  • P.O. Box 906, Aurora. I ll inois 60507 

Phone: ( 3 1 2) 897-7749 
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know the manufacturer and 
model number of the card 
you used? 
Robert Kanen 
Long Valley, NJ 

Vector Electronics has a com
plete line of prototype boards for 
many computer buses. The board 
shown on the cover of my book 
uses a 72-pin connector and was 
designed for the Digital Group 
system. I am not sure if this par
ticular board is still available. 
Even if it is, obtaining 72-pin 
sockets will be very difficult. 

I recommend one of the S-100 
protoh;pe cards that are made by 
Vector. The company has almost 
a dozen different combinations, 
from a blank, unetched printed
circuit board to one with power 
buses and pads. You will need a 
catalog to choose. Remember, 
too, that traces can be cut and 
rerouted to accommodate your 
layout. 

Should you deCide to expand 
your system, motherboards and 
cabinets will be readily available 

with the S-100 pinout and 
geometn;. 

A catalog can be obtained from 
your local electronics dealer or 
from Vector Electronics Com� 
pany, 12460 Gladstone Ave., 
Sylmar, CA 91342, (818) 
365-9661 . . . .  Steve• 

In "Ask BYTE," Steve Ciar
cia answers questions on 
any area of microcom-· 
puting. The most represen
tative questions received 
each month will be an
swered and published. Do 
you have a nagging prob
lem? Send your inquiry to: 

Asl< BYTE 
c/o Steve Ciarcia 
POB 582 
Glastonbury, CT 
06033 

Due to the high.volume 
of inquiries, personal re
plies cannot be given. All 
letters and photographs 
become the property of 
Steve Ciarcia and cannot 
be returned. Be sure to in
clude "Ask BYTE" in the 
address. 

J U KI 6100 
LETTER QUA LITY PRI NTER 
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The power of dBASE 
witnout dBOTHER. 

Now if you can read, you can build a powerful application with 
OAT AEASE. rM Come see our entire integrated family 

WORD EASE rM , GRAPHEASE rM , DOS EASE rM and our powerful 
ME DEASE TM application. Plus get your free demo diskette and 

details on our innovative service, support and multi-million 
dollar marketing and sales promotion programs. 

Softcon Booth A-761 
Toll-free info line 800-243-5123 

Software Solutions, Inc . ,  305 Bic Drive, Milford, CT 06460 (203) 877-9268 TELEX: 703972 

DATAEASE, GRAPHEASE, MEDEASE, WORDEASE and DOSEASE are registered trademarks of Software Solutions, Inc. 
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March-April 
Continuing Engineering Edu
cation Courses, Washington, 
DC, Orlando, FL, and San 
Diego, CA. More than 300 
courses for practicing com
puter• and information-pro
cessing professionals are of
fered by George Washington 
University. A few of the titles 
include "Local Area Com
puter Networks," 'An Appli
cations-oriented Approach to 
Artificial Intelligence," and 
"Minicomputers, Microcom
puters/Processors for Non
electrical Engineers:' Fees 
range from $625 to $875. Con
tact Continuing Engineering 
Education, School of Engi
neering and Applied Sci
ence, George Washington 
University, Washington, DC 
20052, (800) 424-9773; in the 
District of Columbia, (202) 
676-8522. 

March-April 

Courses from Integrated 
Computer Systems, various 
sites throughout the U.S. 
"Implementing Local Area 
Networks;' "Designing Dedi
cated/Embedded Computer 
Systems," and "Computer 
Network Design and Proto
cols" are a few of the courses 
to be presented. For course 
information, contact Ruth 
Dordick, Integrated Com
puter Systems, 6305 Arizona 
Place, POB 45405, Los 
Angeles, CA 90045, (�13) 
417-8888. 

March-April 
Courses in C Language and 
Unix, various sites through
out the U.S. Three five-day 
courses are offered: "C Pro
gramming Workshop;' 'Ad
vanced C Topics Seminar;' 
and "Unix Workshop:' For 
complete details, contact Joan 
Hall, Plum Hall Inc.,  1 
Spruce Ave. ,  Cardiff, NJ 
08232, (609) 927-3770. 
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March-April 

Electronic Motion Control 
Association Seminar, Dallas, 
TX and Uniondale, NY. This 
two-day program combines 
tutorial sessions with tech
nical paper presentations and 
displays of devices and sys
tems. It also reviews DC 
motors and control systems 
and overviews step motors 
and step-motor drives. Reg
istration forms and informa
tion are available from the 
Electronic Motion Control 
Association, Suite 1200, 230 
North Michigan Ave . ,  
Chicago, I L  60601, (312) 
372-9800. 

March-June 
Productivity '84. various sites 
throughout the U.S. This 
series of two-day programs 
serves as a showcase for 
Hewlett-Packard products. 
Seminars are available, and 
more than 25 products are to 
be demonstrated, including 
the HP 150 personal com
puter and laser printers. Ad
mission is free to the public. 
For more information, con
tact Hewlett-Packard, Public 
Relations Department, 3000 
Hanover St.,  Palo Alto, CA 
94304, (800) 554-4466. 

March-June 
Seminars from Datapro Re
search Corporation, various 
sites throughout the U.S. 
Subject areas include data 
communications, microcom
puters, and information sys
tems. In-house presentations 
of technical programs can be 
arranged. For a 40-page cata
log of seminars, contact Data
pro Research Corp., 1805 
Underwood Blvd. ,  Delran, 
NJ 08075, (800) 257-9406; in 
New Jersey, (609) 764-0100. 

March-July 
Reliability and Maintain
ability Engineering Insti
tutes and Short Courses, 
various sites throughout the 
U.S. A few of the programs 

to be offered are "Reliability 
Engineering, Testing, and 
Maintainability Engineering" 
and "The Tenth Annual Re
liability Testing Institute:' FOr 
a complete schedule, contact 
Dr. Dimitri Kececioglu, Col
lege of Engineering, Aero
space and Mechanical Engi
neering Department, Univer
sity of Arizona, Tucson, AZ 
85721, (602) 621-2495. 

March-August 

Conferences and Expositions 
from the Society of Manu
facturing Engineers, various 
sites throughout the U.S. and 
around the world. More than 
25 conferences and exposi
tions are scheduled. For a 
calendar, contact the Public 
Relations Department, Soci
ety of Manufacturing Engi
neers, One SME Dr., POB 
930, Dearborn, MI 48121, 
(313) 271-0777. 

March-October 

Tutorial Short Courses from 
Hellman Associates, various 
sites throughout the' U.S. 
Among the courses offered 
are "VLSI Design," "Digital 
Control," and "Error Correc
tion:' Fees are generally $895. 
For a descriptive brochure, 
contact Hellman Associates 
Inc., Suite 300, 299 California 
Ave. ,  Palo Alto, CA 94306, 
(415) 328-4091. 

March 12-14 

Auditing and Controlling 
Microcomputers, Houston, 
TX. This seminar reviews the 
technology behind micro
computers and shows how 
they can be used by an audi
tor for practice management 
or as a tool in an audit en
gagement. For a course out
line, contact Miriam Hoyt, 
MIS Training Institute Inc., 4 
Brewster Rd. ,  Framingham, 
MA 01701, (617) 879-7999. 

March 12-14 

Softside of Software, Hilton 
Harvest House, Boulder, CO. 

Examining the many facets of 
writing user-friendly soft
ware and documentation, 
this seminar focuses on 
documentation techniques, 
standards, software engi
neering tools, and designing 
on-line help. User and cus
tomer training are also ad
dressed.  The cost for all three 
days is $595. For registration 
details, contact Cross Infor
mation Co., Suite B, 934 Pearl 
Mall, Boulder, CO 80302-
5181, (303) 499-8888. 

March 12-15 

Interface '84, Convention 
Center, Las Vegas, NV. for 
details on this twelfth annual 
data communications/infor
mation-processing confer
ence and exposition, contact 
the Interface Group Inc., 300 
First Ave. ,  Needham, MA 
02194, (800) 325-3330; in Mas
sachusetts, (617) 449-6600. 

March 12-16 

Auditing in the Contem
porary Computer Environ
ment, New York, NY. Par
ticipants will learn a com
prehensive audit approach 
for computer-based systems. 
Topics include how to evalu
ate controls, how to prepare 
an audit report, and how to 
design a program of tests 
using questionnaires, check
lists, software tools, and 
flowcharts. Contact the EDP 
Auditors Foundation, 373 
South Schmale Rd. ,  Carol 
S tream, IL 60187, (312) 
682-1200. 

March 13 
NorWesCon-84, Red Lion Inn 
Convention Center, Bellevue, 
WA. The theme of this ninth 
annual Pacific Northwest in
dustrial electronics trade 
show is "Discover Solutions 
in Technology:' Almost 50 
manufacturers will present 
exhibits, demonstrations, 
and seminars of original
equipment manufacturing 
and end-user products for 



REPORT ON NEW PERIPHERAL HARDWARE: 

NG A  
SERIAL INTERFACE FOR 
YOUR APPLE*COMPUTER. 
The "Second Serial 
Hardware Decision" ... 

Once you've selected the right 
serial printer or modem for you r 
Apple* system, you r  hardware 
decisions are over tor a whi le. 
R ight? 

Wrong,  of course ! You st i l l  
have t o  decide on an i nterface 
card. This "second serial hard
ware decision" is an important 
one-one made m uch s i m pler 

SERIALL Printer/Modem Interface 

by SERIALLr� the new serial 
interface for Apple com puters. 

At a s ignif icant ly lower cost 
than Apple's own serial card 
-$1 59.00 vs $1 95.00-SERIALL 
g ives you a bunch more 
features. Pract ical, everyday 
features, not u seless extras. 

For one, SERIALL is the only 
i nterface that provides graphics 
capabi l it ies for  serial pri nters 
inc lud ing Apple's new dot 
matrix l magewriterr� 

Graphics capabilities 
for serial printers 

SERIALL also offers 27 easy 
commands for text formatting 
and screen dumps, maki ng it 
the most inte l l i gent serial 
i nterface you can use with an 
Apple. 

Equally i m portant, SERIALL 
g ives you complete com m u n ica
t ions i nterfacing capabi l ity. You 
can use it for modems or in the 
special term i nal mode for 
t imeshari ng and talk ing to other 
com puters. 

In fact, SERIALL completely 
emulates the Apple serial card 
as a commun icat ions interface. 

No add it ional software or hard
ware modif ication is req u i red. 

Fi nal ly, consider the q u al ity. 
SERIALL's f ive-year warranty is 
proof that this i nterface is  bui l t  
to work long and hard. No 
other serial card is  backed by a 
gu arantee l i ke th is .  

After com pari n g  SERIALL 
featu re-for-feat ure with other 
serial i nterface products, we 
t h i n k  you ' l l  agree-sERIALL tru ly 
is the Do-lt-A l l  serial card for 
Apple com puters. 

Avai lable from Practical 
Peri pherals - makers of 
MICROBU FFERr� PROC LOCKr� 
PRINTERFACET� and GRAPHICARDT� 

·Apple and lmagewriter are registered trademarks of Apple Computers, Inc. 

PRACTICAL PCRIPHCRALS 
31 245 La Baya Dr.,  West lake V i l lage, CA 91362 • (81 8) 991 -8200 • TWX 91 0-336-5431 
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. BEST IN 
PRICE & QUALITY · 

Call Now TOLL FREE 800-368-3404 
(In VA, Call Col lect 703-237 -8695) 
AMPEX • I NTERTEC• TEXAS INSTRUMENTS• GENERAL DATA 
COMM .. • AN DERSON JACOBSO N • C . ITOH •QUME • BEEHI V E •  

DATASO U T H • DIABLO • CENTRONICS • NEC • PRENTICE 

I�H3;I•fil 
INTERTEC SUPERB RAIN I I 
64K DO' . . . . $1 798 
64K oo· . . . . . . . . . . . . . $2143 
64K SD' (96TPI) . .  $2689 
'( Includes M/Soft BASIC) 

DYNABYTE 8/1 6 BIT . . . . .  Call 
CALLAN 1 6/32 BIT . Call 

I:J;II:i('!;f'JI 
NEC 
771 0 Ser. . . . . . . . . . . . . .  $ 1 899 
771 5  . . . . . . . .  $ 1 949 
7730 Par. . .  . $ 1 899 
7720 . .  $2449 
7725 . . . . . . . . . . . .  $2496 
Std. Tractor 77xx . . .  $ 1 99 
351 0  . . . . . . . .  $ 1 364 
351 5  . . . . . . . • . . . . . . . .  $1 394 
3530 . . . . . . . . $1 390 
3550 ( IBM) . . . . . .  $1 709 
DATASOUTH DS1 80 . Call 
DATASOUTH DS220 . Call 
DIABLO 
620-SPI . . . . . . . . . . . . . .  $ 849 
630-R- 1 02/147 . . . . . . . .  $1 949 
630ECS . . . $2389 
630-R1 83 . . . . .  $ 1 694 
'(for IBM PC, Apple II, TRS-80) 

630K1 04 (KSR) . . . . . . . .  $2265 
QUME 
Sprint 1 1 /40 . . . . . . . . . . $ 1 288 
Interface . $ 76 
Sprint 1 1 /55 . . . . . . . . . .  $ 1 446 
STAR MICRONICS 
Delta 1 o . . . . . . . . . . . . . . $484 
Bi.-Dir Forms Tractor . $ 2 1 9  
CENTRONICS: 1 22 Par . $ 689 
351 . .  . .  . .  . .  . . . . . .  $ 1 673 
BarCode . . . . . . $ 98 

ifl;I,'.II:Oif'JI 
AMPEX 
080 . . . . . . . .  . . $  689 
PHAZE (3270 Ex. Mem) . $1 589 
BEEHIVE (SMART DISPLAY) 
DM5 . Call 
DM5A . . . . . . . . .  Call 
DM83 (Burroughs) . . . . . . .  Call 
DM3270 (3270 Emulator) . .  Call 
Protocol Converter . . . . . . .  Call 
QUME 
QVT-1 02 . . .  $ 549 
QVT-1 08 . . . . . . . . . .  Call 
C. ITOH 
CIT 1 0 1  . . . $ 1 289 
CIT 1 6 1  (64 Colors) . . .  Call 
CIT 201 (Graphics for 

TEK 401 0/4014)  . Call 

CIT 4 1 4  (Graphics 
640 x 480 Res.) . . . . . . . .  Call 

TEXAS INSTRUMENTS 
745 Standard . . . . . . . . .  $ 1 1 72 
745 Std. (Reconditioned) . .  Call 
765 Bbl M'my . .  Call 
785/787 . . Call 
8 1 0  Basic . . . . . . . .  $1 249 
81 0 Package . . . . . .  $ 1 439 
820 Package RO . . . . .  $ 1 6 1 0  
820 KSR Package . . . . . . .  Call 
703 Std. . . . .  $ 459 
707 KSR . . . . .  $ 549 
850 Tractor Feed . . . $ 549 

l't•].)ij't) 
Prentice Star 300 Bd. $ 1 24 
U.S.  Rob 

Password AD (i1 2A) . .  $ 347 
US Rob Tel Pack . . . . . . .  $ 69 
Stat Muxes . . .  Call 
Ve�tel 2 1 2  + 3E . . . . . .  Call 
Prentice 24/9600 bd . . . . . . .  Call 

QUME 
Data Trak 5 $ 289 or  2 for $ 549 
Data Trak 8 $  5 1 9 or 2 for $ 999 
SOFTWARE 
BISYNC-3780 . .  $ 569 
WordStar . . . . . . . . . . . . .  $ 279 
DataStar . .  $ 2 1 8  
Mail Merge . $ 1 44 
Spell Star . . . . . . . . . . . . $ 1 44 
Plan 80 . . . . . . . . . . . . . .  $ 249 
d Base I I  . .  $ 489 
CalcStar . . . . . . .  $ 1 1 9 
SuperSort . . . .  $ 1 44 
SuperCalc . . .  $ 1 44 
lnfoStar . . . . . . . . . . . $ 279 
lnfoStar (8") . . . .  Special $ 249 
CIS Cobol . . . . . . . . . . . .  $ 689 
Forms II . . . . . . . . . . . . . . $ 1 59 
MACRO 80 . . . . . . . . . . .  $ 1 83 
"C" Compiler . . . . . . . $ 239 
WordStar Professional 

(WS, SS, MM, S 1 )  . . . .  $ 399 
ReportStar . . . . . . . .  $ 1 99 
Starlndex . $ 1 29 
PlanStar . . . . . .  Call 
StarBurst . . . . Call 
lnfoStar Plus . . . . . . . . . . . .  Call 
l!:p;e:z .. 
256K RAM Bd. . . . . .  $ 256 
256K RAM Bd Full Parity . $ 305 
BabyBiue . . . .  $ 600 
BabyTex . . . . . . . . .  $ 600 
BabyTalk 3270 BISYNC $ 895 
8" Disk Controller . . . . . .  $ 395 

We also make EIA AS 232 or AS 449 cables to your order, can supply you with 
ribbons, printer stands, print wheels, thimbles for all printers listed. Plus 
many, many more items. Most items in stock. CALL NOW. 

All items shipped freight collect either motor freight or UPS unless otherwise speci
fied. All prices already include 3% cash discount. Purchase with credit card does not 
include discount. Virginia residents, add 4% Sales Tax.  For fastest delivery send 
certified check, money order or bank-wire transfer. Sorry, no C.O.D. orders. All 
equipment is in factory cartons with manufacturers , . , _ 
warranty (honored at our depot). Prices subject to fi v1s... ��- ... c ] 
change without notice. l = �� TERfllln&LS 1EII11flil��� 

Terminals Terrif ic ,  I n c  . . P . O .  Box 2 1 6 ,  Merr i f ie ld ,  VA 2 2 1 1 6  
Phone:  800-368-3404 ( I n  VA , Call  Col lect 703-237-8695) 
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the industrial electronics 
marketplace. Admission is 
free for all members of the in
dustry. For information, call 
the sponsor, Almac Elec
tronics Corp. , 14360 South
east Eastgate Way, Bellevue, 
WA 98007, (206) 643-9992. 

March 13-15 

CIMCOM, Convention Cen
ter, Washington, DC. The 
Computer-integrated Manu
facturing and Communica
tions (CIMCOM) conference 
and exposition is sponsored 
by the Computer and Auto
mated Systems Association 
of the Society of Manufactur
ing Engineers (CASA/SME). 
It will focus on software de
velopment and applications, 
beginning with manufactur
ing planning and continuing 
through the manufacturing
control processes. For infor
mation, contact CASA/SME, 
One SME Dr., POB 930, 
Dearborn, MI 48121, (313) 
271-1500, ext. 521. 

March 13-15 

Micro/SET 84: Microcom
puter Expo for Science, En
gineering, and Technology, 
Engineering Society of De
troit, MI. Papers empha
sizing microcomputer appli
cations in research, design, · 
engineering, and manufac
turing will be presented. 
Complementing the confer
ence program will be dis
plays of scientific, engineer
ing, and technical microcom
puter hardware and soft
ware. For more information, 
write to the Conference Man
ager, Engineering Society of 
Detroit, 100 Farnsworth, 
Detroit, MI 48202. 

March 13-15 

Online Business Strategy 
Conferences and Exposition, 
Barbican Centre, London, 
England. Three concurrent 
conferences will be held: 
Mobile Communications, 
Telecoms Today, and Satellite 
Communications. Multiple
conference session registra-

tion is optional. Organized 
by Online Conferences Ltd.,  
Registrations Dept.,  Pinner 
Green House, Ash Hill Dr., 
Pinner HAS 2AE, Middlesex, 
UK; tel: 01-868 4466; Telex: 
923498 ONLINE G.  

March 13-15 

Optical Storage of Docu
ments and Images, Biltmore 
Hotel, Los Angeles, CA. Top
ics to be covered are read
write and read-only storage 
of analog and digital informa
tion including office docu
ments, engineering draw
ings, and parts catalogs. The 
fee is $695 for the first person 
from an organization and 
$595 for each additional at
tendee. For more informa
tion, contact Technology Op
portunity Conference, POB 
14817, San Francisco, CA 
94114-0817, (415) 626-1133. 

March 13-16 

Inside the IBM PC, Shera
ton-Hartford Hotel, Hart
ford, CT. This intensive 
seminar explores IBM PC
DOS, hardware, communica� 
tions, networking, and 
graphics. It's designed for ad
vanced IBM PC or XT users, 
programmers, engineers, 
and designers. The fees are 
$345 per participant for a 
single day or $295 per partici
pant per day for two or three 
days. In-house presentations 
can be arranged. Contact the 
Center for Continuing Edu
cation, Northeastern Univer
sity, 360 Huntington Ave. ,  
Boston, MA 02115. For infor
mation on in-house presen
tations, call (617) 329-8000. 

March 14-16 

The Seventeenth Annual 
Simulation Symposium, Bay 
Harbor Inn, Tampa, FL. 
Papers dealing with applica
tions of simulation, simula
tion languages, and method
ologies will be presented. 
Contact Alexander Kran, 
IBM Corp., B/300-40£, Hope
well Junction, NY 12533, (914) 
894-7142 . 



The only way to make costly anti-static mats 100°/o effective. 

Anti -stat ic  mats offer some protect ion .  Bu t  t he  anti
static protection ends where the mat ends. 

Someo n e  walk ing past a term ina l  can generate 
enough static energy to zap your compute�-creating 
anything from a gl itch to a serious memory loss. 

I n  d e a l i n g  w i t h  r ea l  l i f e  s i t u a -
· 

tions, mat p rotection doesn't go far 
enough because the m at doesn 't 
go far enough. So un less everyone 
i s  sta n d i n g  barefoot o n  the  m at ,  
you're asking for static problems. 

S tat i c i d e ®  p ro t e c t i o n  g o e s  
everywhere- static-proofs every 
square i nch  of your  E D P  o r  off ice 
environment. 

O n e  app l i cation of Stati c ide  to 
floors, work stations and equipment 
keeps the entire area static-free for 
up to six months . 

And now you can wipe out static 
on CRT screens, copiers and key-

boards with new Staticide® Wi pes TM . This conven ient 
towel ette c leans w h i l e  e l i m i n at i ng  static - w ithout 
harming or damaging sensitive electron ic components. 

The Stat ic ide System .  1 00% protecti o n  for  j u st a 
small percent of what a mat wi l l  cost. 

Best  of a l l ,  peop le  can behave 
l i ke norma l .  No  t ipto e i n g .  N o  mat 
crowding.  No kidqing. 

Staticide and Staticide Wipes. 
The only practical 1 00% solution. 

!tatn:Tde 
by ACL I ncorporated 
We take static from our customers. II. 1 960 E. Devon Avenue 

Elk Grove Village, IL 60007 
(31 2) 981 ·921 2, TELEX: 4330251 

ACL products available worldwide. 

Call or write for free literature. 
Circle 9 on inquiry card. 
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March 14-18 

Managing the Audit Com
puter-based Bank Systems, 
Washington, DC. This course 
provides a comprehensive 
audit approach for evaluating 
and testing controls in com
puter-based bank systems. 
Information is available from 
Darlene Floading, Bank Ad
ministration Institute, 60 
Gould Center, Rolling Mea
dows, IL 60008, (312) 
228-6200. 

March 15-16 

Technology Outlook, Wis
consin Center, Madison, WI . 
This seminar, conducted by 
the University of Wiscon
sin-Extension Engineering 
and Applied Science pro
gram, is designed for in
dustrial executives seeking 
an understanding of telecom
munications, automation, 
computer advances, and 
genetics. The fee is $475. For 
information, contact the 
University of Wisconsin
Extension, Department of 
Engineering and Applied 
Science, 432 North Lake St., 
Madison, WI 53706, (608) 
262-3748. 

March 17 

The Sixth Annual Delaware 
Computer Faire, Delaware 

State College, Dover. Work
shops, demonstrations, and 
sessions on the uses of com
puters in the classroom will 
be held. This program is 
tailored for kindergarten 
through senior high school 
teachers, administrators, and 
parents. Hardware and soft
ware will be exhibited.  Con
tact Dr. William J. Geppert, 
Department of Public In
struction, Townsend Build
ing, POB 1402, Dover, DE 
19903, (302) 736-4885. 

March 18-22 

Saudicomputer '84-The 
Business Computer Show, 
al-Dhiafa Exhibition Centre, 
Riyadh, Saudi Arabia. For in
formation, contact Philip Jen
kinson, Saudicomputer '84, 
Overseas Exhibition Services 
Ltd. ,  11 Manchester Square, 
London WlM 5AB, UK; tel: 
01-486 1951; Telex: 24591 
Montex G .  

March 19-21 

The First Annual Computer 
Furniture and Home Office 
Show, Serra Grand Ball
room, Convention Center, 
Monterey, CA. Approximate
ly 100 exhibits are planned. 
Seminars designed to intro
duce manufacturers and re
tailers to marketing and mer-

chandising techniques will 
be conducted. For further 
details, contact National Fairs 
Inc., 1902 Van Ness Ave., San 
Francisco, CA 94109, (415) 
474-2300. 

March 19-21 

Material Characterization 
Techniques for Integrated
Circuit Processing, San 
Mateo, CA.  This three-day 
course is designed to ac
quaint participants with cur
rent techniques for inte
grated-circuit development, 
process monitoring, and 
failure analysis. The course 
fee is $450 for lectures only or 
$695 for the third-day lab ses
sion. For information, contact 
Continuing Education in 
Engineering, University of 
California Extension, 2223 
Fulton St.,  Berkeley, CA 
94720, (415) 642-4151. 

March 19-22 

Automated Manufacturing 
Conference and Exhibition 
(AM84), Textile Hall, Green
ville, SC. Representatives 
from more than 200 firms 
will present the latest auto
mated manufacturing tech
nologies at this combination 
exhibition and seminar. 
Conference details can be ob
tained from the AM84 Regis-

tration Control Center, POB 
5616, Station B, Greenville, 
SC 29606, (803) 242-3170, ext. 
260. Exhibition details are 
available from AM84, POB 
5823, Greenville, SC 29606, 
(803) 233-2562. 

March 19-22 

The Eighth Annual Federal 
Office Systems Expo (FOSE 
'84), Convention Center, 
Washington, DC. The theme 
for this year's expo is "Reali
ties of Integration: Technolo
gies, Applications, Human 
Resources:' More than 60 
conference sessions and 1200 
exhibits are planned. Ad
dress inquiries to Jacqueline 
Voigt, National Trade Pro
ductions, 9418 Annapolis 
Rd. ,  Lanham, MD 20706, 
(800) 638-8510; in Maryland, 
(301) 459-8383. 

March 22-23 

Computers in Construction, 
New York, NY. This seminar 
is designed to assist construc
tion contractors and con
struction management firms 
in acquiring computer sys
tems. The fee is $425 per 
registrant. More details are 
available from CIP Informa
tion Services Inc. ,  1105-F 
Spring St . ,  Silver Spring, 
MD 20910, (301) 589-7933. 

a message to our subscribers 
From time to time we make the BYTE subscriber list available to other companies who wish to send our sub
scribers materia l about their products. We take great care to screen these companies. choosing only those 
who are reputable. and whose products. services, or information we feel would be of interest to you. Direct 
mail is an eff icient medium for presenting the latest personal computer goods and services to our subscribers. 

Many BYTE subscribers appreciate this controlled use of our mailing list. and look forward to finding informa
tion of interest to them in the mail. Used are our subscribers' names and addresses only (no other informa
tion we may have is ever given) . 

While we believe the distribution of this information is of benefit to our subscribers, we firmly respect the 
wishes of any subscriber who does not want to receive such promotional literature. Should you wish to 
restrict the use of your name. simply send your request to the following address. 
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PERSONAL 

COMPUTER 

Special 
of the 
Month! 

IBM PC®COMPLETE LINE 

IBM PC 
64K. Two 320KB Disk Drives. Floppy Disk 
Control ler. Video Card and High Res 
Monitor . . s 2 599.00 
HARD DISK SYSTEM FOR IBM PC 
256K IBM PC® 360KB Disk Drive. FDC. 
lOMB Hard Disk W/Controller. Cabinet Con
troller & Software. Video Card and Monitor 

$ 3999.00 
Hard Disk Sub-System for IBM PC By 
TAVA CORP • • • • . • • • • • • • •  $ 1 2 7 5.00 
LOTUS 1-2-3 SOFTWARE . . . . . . . $ 399 

• 
FLOPPY DISK DRIVES For IBM PC 

ADD-ON DRIVE FOR PC Jr.® • •  CALL 

TAN DON 

TM-100-2 DS/DD 

SLIMLINE 320kB 

. . . . .  CALL 

. . . . . $ 2 29.00 

PRINTERS 

OKIDATA 
82A . . . . . . . . . . . . . . . . . . . .  . 
83A . . . . . . . . . . .  . 
84AP parallel . . . . . . . . . . . . .  . 
84AS serial 
92A . . . . . . . . . . . . . . . . . . . .  . 
93A 

Dalsywriter Daisywheel 
Printer . 

$429.00 
$ 669.00 
$999.00 

$ 1099.00 
$ 5 2 5.00 
$899.00 

$ 1 1 7 5.00 

NEC � SPINWRITER NEC -------
7 7 10-1 
7 7 15- 1  
7 7 30-1 
7 7 20-1 
7 725-1  

$ 2095 3 5 10 . 
$ 2 295 3 5 1 5  . . 
$ 2095 3 530 
$ 2695 3 550 
$ 2695 PC8023A . 

COM PANY SHOWROOM 
WALNUT CREEK. CA 
(41 5) 945-B011  

$ 1495 
$ 1495 
$ 1695 
$ 1995 
$ 595 

PRICES AND AVAILABILITY SUBJECT TO CHANGE WITHOUT NOTICE 
ALL RE'rURNED MERCHANDISE SUBJECT TO A 20% RESTOCKING FEE. 

SPECIAL OF 
THE MONTH ! .TMTAVA PC 

Desk Top IBM PC® Compatible Computer. 128K 
RAM. Two 320KB Disk Drives. Floppy Disk Con
troller. Video Adapter and Monitor. One Parallel 
Port. Two Serial Ports. System runs DOS 1 . 1 . 2.0. 
and CP/M86® $1995 

Suggested List $2 395.00 
Low Price High Quality TAVA Personal Com
puter Uses The Industry Standard Operating 
Systems CP/M86� MS DOS� UCSD p-system® 

One year warranty on all parts. Runs most of 
the Software for IBM PC. eg. Lotus 1-2-3� 
dBasell� Words Sta� Multiplan� PFS® and 
Thousands more 

SHARP PORTABLE 
A Portable IBM PC Compatible Light Weight 
Computer With 128K CPU. Liquid Crystal 
Display 8 linesx80. Keyboard. 128K Bubble 

$ 1995.00 
With Built-In 80 Column Thermal Printer 

$2395.00 
INTRODUCING APPRICOT 
A handsome Computer and almost totally 
compatible with IBM PC. Includes 256K 
Memory. Two Disk Drives and Monitor. A 
Complete System with $ 1 2 50 worth oF 
Software . $ 2999.00 

AST RESEARCH 
10 P l u s-Para l le l  & Serial  Port. C lock 
C a lendar  W/B a t .  back-up. Superdrive. 
Superspool $ 1 99.00 
Combo Plus-256K. Parallel & Serial Port. Clock 
C a l e n d a r  W/Bat .  bac k-up. Superdrive. 
Superspool $450.00 
Mega Plus-5 12K. Parallel & Serial Port. Clock 
Calendar W/Bat. back-up . $999.00 
OUADRAM 
Quad Board - 256K, Parallel Port. Serial 
110 Clock Calendar with battery backup 

$450.00 
5 1 2K Ram with Serial 1/0 $ 799.00 
CONOGRAPHIC 
Color Card 

HERCULES GRAPHICS CARD 
This card gives you 720x350 

$995.00 

graphics 5499.00 
BIG BLUE . $479.00 
MAYNARD SANDSTAR SERIES 
Multifunction Card . 595.00 
Floppy Disk Controller 5 225.00 
Memory Card $ 189.00 
HAYES MICROCOMPUTER 
PRODUCTS 
Micromodem 300 baud . 
Smartmodem 1200 baud 

$ 299.95 
$ 529.95 

MONITORS 
AMDEK 

ADD 10% FOR NET TERMS 
PRICES GOOD IN U.S. ONLY. 

300A $ 199.00 I . $349.00 
300G $ 169.00 II . $699.00 
3 10A . $ 199.00 Ill 5 399.00 
IV . . .$1 1 99.00 
PRINCETON GRAPHICS SYSTEMS 
High Res. Color . S499 

APPLE lie apple!® 
Computer System Controller. Two Disk Drives. 
Monitor S 1699 
ROMAR II Apple compatible Computer 
W/Z-Card Controller. Two Disk Drives and a 
Monitor for $ 1 195.00 

BROTHER, TAVA, N EC, TANDON, 
SHUGART, AND OTHER MFGR. PRO
DUCTS AVAILABLE!! 

CoMPUSHACK 
HIGH TECHNOLOGY • LOW PRICES 

Circle 81 on inquiry card. CALL FOR STORE 
LOCATION 

THE U NIQUE FRANCHISING 

CONCEPT WITH THE 

FOLLOWING FEATURES: 

PRIVATE LABEL PRODUCTS 

WITH NO ROYALTIES, 

DISCOUNT PRICES, FULL 

SERVICE & SUPPORT, 

COURTESY AND M ORE. 

COMPANY SHOWROOM 
TUSTIN. CA 
(714) 730-7227 

17141 261 - 1000 "IBM PC �� a regtstered trademark of IBM Corp Mult1pran 1s a reg1stered uademark of M1crmoft C01p 
"dBASE 11 1s a reg1�terea cradem.:1rk of ASHTON·TATE. Inc PFS 1\ a reg1sterec1 trademark of Sofrw.:1re Pubhsh1ng Co 

���;ca1/S���s�.:l���!���r�;����:��s��r�������e�������f�Kropro lnternat1ona1 �.��s 11ss � r����
s
511�1�� 1/,�����

r
r� �� �?�;����

s
��;;· Inc 

V1srca1c IS a reg1stered trademark of Vrsrcorp UCSDp 1s a regrstered uademark of Sortech M1crosystems 
FRANCHISE INQUIRIES WELCOME 
16861 ARMSTRONG, IRVINE. CA 92714 

HEADQUARTERS/TELEX: 181667-ANSWER BACK: COMPDSHACK IRIN 

PRODUCTS AND PRICES NOT AVAILABLE 
AT All STORES ALL FLOPPIES REPAIRED QUICKLY AT LOW COST 
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March 22-25 

The Ninth West Coast Com
puter Faire, Civic Audi.torium 
and Brooks Hall, San Fran
cisco, CA. This is one of the 
largest annual co.mputer 
shows. For information, con
tact the Computer Faire Inc., 
Suite 201, 181 Wells Ave., 
Newton, MA 02159, (617) 965-
8350; in California, (415) 
364-4294. 

March 23 

The 1984 Computer Law In
stitute, Cleveland, OH. This 
event, sponsored by the Bar 
Association of Greater Cleve
land, will cover current legal 
and tax issues that affect the 
computer industry. For de
tails, contact Carole Falcone, 
Mall Building, Cleveland, 
OH 44114, (216) 696-3525. 

March 24 

The Seventh Annual Phila
delphia Area Computer So
ciety Computer Games Fes
tival, La Salle College Ball
room, Philadelphia, PA. Re
creational and educational 
games will be featured. For 
more information, contact 
Dr. Stephen A .  Longo, 
Physics Department, Box 312, 
La Salle College, Philadel
phia, PA 19141, (215) 951-1255. 

March 25 

The Fifth Annual Lake 
County Hamfest and Com
puter Fest, Madison High 
School, Madison, OH. Ad
mission is $3 in advance. For 
information, send a self
addressed, stamped enve
lope to Lake County Harnfest 
Committee, POB 150, Men
tor, OH 44061, (216) 953-9784. 

March 26-28 

The Seventh International 
Conference on Software En
gineering, Orlando, FL. This 
conference seeks to evaluate 
what has been learned from 
the past and to provide direc
tions for future investigations 
into software engineering. Its 
theme is "Fifteen Years of 
Software Engineering: Re-
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suits and Futures." A soft
ware tools fair will be held 
concurrently. Contact the 
IEEE Computer Society, POB 
639, Silver Spring, MD 20901, 
(301) 589-3386. 

March 26-29 

The 1984 National Design 
Engineering Show & ASME 
Conference, McCormick 
Place, Chicago, IL. More than 
600 companies will display 
and demonstrate products 
and services in this con
ference program sponsored 
by ASME (American Society 
of Mechanical Engineers). 
Almost 50 technical sessions 
and . 20 short courses will 
cover engineering manage
ment and operations, CAD/ 
CAM and CAE, materials 
and processes, mechanical 
and fl�id systems, and elec
tronics. Information is avail
able from the National De
sign Engineering Show & 
Conference, 708 Third Ave., 
New York, NY 10017, (212) 
661-8410. 

March 26-29 

Personal Computer Interfac
ing and Scientific Instru
ment Automation, Blacks
burg, VA. These hands-on 
workshops, sponsored by 
the Virginia Polytechnic Insti
tute and State University, 
provide participants with ex
perience in wiring and test
ing interfaces on popular 
personal computers. For in
formation, contact Dr. Linda 
Leffel, C.E.C., Virginia Tech, 
Blacksburg, VA 24061, (703) 
961-4848. 

March 26-30 

The Sixth NC Industrial 
Automation and Robot Con
ference and Exhibition, 
Milan Fair, Milan, Italy. Con
trols for automated material 
handling, variable mission 
manufacturing systems, and 
quality control will be fea
tured. A concurrent confer
ence consisting of 20 sessions 
will be presented. For more 
information, contact the So-

ciety of Manufacturing Engi
neers, One SME Dr., POB 
930, Dearborn, MI 48121, 
(313) 271-0023. 

March 27-28 

The Eighth Annual Com
puter Faire, University of 
Dayton Arena, Dayton, OH. 
Terminals, minicomputers, 
microcomputers, and word 
processors will be featured. 
Details can be obtained from 
Dan Schumacher, University 
of Dayton, 300 College Park 
Ave. ,  Dayton, OH 45469, 
(513) 229-3511. 

March 27-28 

Meetings of the American 
National Standards Institute, 
Marriott Crystal Gateway 
Hotel, Arlington, VA. Two 
meetings are planned: the 
Annual Public Conference of 
the ANSI and the Seminar 
on Administering Domestic 
Standards Activities. The 
theme for the former is 
"Standards and the Law:' 
The latter will focus on due 
process and such issues in
volved in standardization as 
the interpretation of stan
dards and coordination of 
domestic and international 
activity. Contact Deborah R .  
Maskin, Communications 
Department, American Na
tional Standards Institute 
Inc., 1430 Broadway, New 
York, NY 10018, (212) 
354-3315. 

March 27-29 

Southwest Computer Con
ference (SWCC), Myriad 
Conventipn Center, Okla
homa City, OK. This seventh 
annual business and indus
try conference is aimed at 
both management and tech
nical personnel. It will fea- · 
ture more than 50 seminar 
presentations and 250 ex
hibits. For details, contact 
E. Z. Million, SWCC, POB 
950, Norman, OK 73070, (405) 
329-3660. 

March 28-30 

The Sixth Annual Computer 
Graphics Conference, Dora! 
Hotel O n-the-Ocean, Miami 
Beach, FL. The theme for this 
conference is "Forecast and 
Assessments:' Further details 
are available from Carol Sap
chin, Frost & Sullivan Inc., 
106 Fulton St., New York, NY 
10038, (212) 233-1080. 

March 30-31 

Third Annual Conference on 
Communication Technology, 
Joseph Stokes Auditorium, 
Children's Hospital of Phil
adelphia, PA. This program 
presents advances in tech
nology and treatment alter
natives for physically dis
abled and speech-impaired 
persons. Speakers, equip
ment demonstrations, and 
workshops are planned. The 
two-day registration fee is 
$95, which includes all 
course materials. Group rates 
are offered .  For full par
ticulars, contact Joan Bruno, 
Children's Seashore House, 
4100 Atlantic Ave., POB 4111, 
Atlantic City, NJ 08404, (609) 
345-5191, ext . 278. 

· 

March 30-April 1 

The NY Personal Computer 
Show, Exposition Rotunda, 
Madison Square Garden, 
New York City. Formerly 
called the Eighty/Apple/PC 
Computer Show, this event 
will feature products and ser
vices for all small computer 
systems. Complete show de
tails can be obtained from the 
Kengore Corp. , POB 13, 
Franklin Park, NJ 08823, (201) 
297-2526. 

April 1984 

April 1-4 

The 1984 EFT Expo, Hyatt 
Regency, Grand Cypress Re
sort, Orlando, FL. This an
nual convention and exposi
tion, sponsored by the Elec
tronic Funds Transfer (EFT) 
Association, provides the op-
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Event Queue---------------------------------------------------------------

portunity to meet with 
leaders and experts in the 
field of automated payments 
systems and services. The fee 
is $495 for EFT members and 
$625 for nonmembers. For 
details, contact the Conven
tion Coordinator, EFT Asso
ciation, Suite 800, 1029 Ver
mont Ave. NW, Washington, 
DC 20005. 

April 2-4 

April 2-5 

The 1984 Test & Measure
ment World Expo, Brooks 
Hall, San Francisco, CA. This 
is the third annual expo 
sponsored by Test and Mea
surement World, a magazine 
from Interfield Publishing. 
For details, contact Meg 
Bowen, Test & Measurement 
World Expo, 215 Brighton 
Ave., Boston, MA 02134, (617) 
254-1445. 

Speech Tech-84, St. Moritz 
Hotel, New York City. This 
voice-synthesis and recogni
tion applications show covers 
voice input/output as applied 
to computers, telecommuni
cations, defense electronics, 
robotics, education, and aids 
for the handicapped .  The 
registration fee is $150. For in
formation, contact Stanley 
Goldstein, Media Dimen
sions Inc.,  525 East 82nd St., 
New York, NY 10028, (212) 

680c6451. 

April 2-6 

The Third Conference on 
Computing in Civil Engi
neering, Holiday Inn at the 
Embarcadero, San Diego, 
CA. Seminars, tutorials, and 
vendor displays will focus on 
computers in education, spe
cial applications, and future 
directions. Emphasis will be 
on computer-aided design 
and drafting. Complete con
ference particulars are avail
able from the Society for 

COMPETITIVE EDGE 
P.O.  BOX 556 Order Line 800-336-1410 
PLYMOUTH, MI 48 170 Info & Local 3 1 3-45 1-0665 

Authorized Sales Center For 
· Compupro® , Lomas, Teletek, Seattle 

Systems with constant voltage on drives & circuit boards choice of 
Compupro enclosure 2 & Para Dyn. drive cabinet or Pronto Roll-a

Round all in one 20 slot mainframe. 

COMPUPRQ® 85/88, Disk I, 1/0-4, RAM 16, (2) 8" DSDD, CP/M . . . .  
COMPUPRQ® 8086, Disk I ,  1/0-4, RAM 21 128K, 2-8" DSDD, CP/M . 
COMPUPRO� 68K, Disk I, 1/0-4, RAM 21 128K, 2-8" DSDD, CP/M . . .  
TELETEK SYSTEMASTER® , Z80A, 64K, (2) 8" DSDD Floppys, CP/M . 
LOMAS LIGHTING286TM cpu, 128K RAM 67, LDP72, HAZ, 2-8" CP/M 

. . .  $3395. 
. . . . .  3995. 

. . .  3995. 
. . . .  2995. 

.4695. 
85188, 86, 286 & Z80 A vailable in Multiuser & Hard Disks 

NEW MINI-MICRO SERIES SINGLE BOARD Z80 OR 80186 

TELETEK SYSTEMASTER, 2-5" 48TPI Floppys, Cabinet, CPM . . . . . . . . . . . . . . . . .  1795. 
TT SYSTEMASTER, HD/CTC, 1-5" Floppy, lOMB Hard Disk, Cab . . . . . . . . . . . . . .  2995. 
LOMAS 80186, 256K, Concurrent CP/M 2-5" Floppys, Cab . . . . . . . . 223 5 .  
LOMAS 80186, 256K, CCP/M, 1-5" Floppy, lOMB Hard Disk . . . . . . . . . . . . . . . .  3435. 

Prices and specifications subject to 
change without notice 

LOWEST PRICES ON COMPONENTS FROM 
COMPUPRO, LOMAS, TELETEK, SEA TILE 

COMPUPRO Disk I S327 
CPU 68K A&T 459 
CPU 85/88 A&T 327 
Disk 3 A&T 525 
LOMAS 286 1 1 16 
LOMAS LDP72 220 
LOMAS 256K DRAM 636 
TELETEK HD/CTC 499 
TELETEK SBC I 577 

RAM22 A&T 
RAM 21 A&T 
RAM 1 6 A&T 
RAM 17 A&T 
RAM 67 128K 
LDP72/CPM86 
128K DRAM 
SYSTEMASTER 
SBC 2 

S l l 55 
723 
363 
329 
72S 
399 
396 
627 

CALL 

INTERF ACER 4 A&T 297 
INTERFACER 3 A&T 461 
CPU 8086 A&T 495 
CPU Z A&T 215 
RAM 67 & BAT BU 800 
HAZITALL 275 
LIGHTNING I 86 420 
10 MB 1/2 HEIGHT 795 
TELETEK MD RIVE 795 

TERMINALS, PRINTERS 

QUME QT102 Green S539 QT102 Amber 549 TELEVIDEO 925 699 
TELEVIDEO 950 899 FI040 CPS 1075 FlO Sheet Feed 495 
dBASE II  425 SUPER CALC 2 199 DRI C for 86 225 
PASCAL MT + 86 375 CB80 325 DRI CB86 375 

COMPUPRO is a Godbout Company, CP/M, is a Registered 
Trademark of Digital Research, Supercalc is a TM of Sorcim 
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Computer Applications in 
Engineering, Planning, and 
Architecture Inc., 358 Hun
gerford Dr., Rockville, MD 
20850, (301) 762-6070. 

April 3-5 

Cincinnati Business Show, 
Convention-Exposition Cen
ter, Cincinnati, OH. Exhibits 
include automated office 
equipment, computers, com
munications, telephone sys
tems and equipment, word 
processors, business systems 
and forms, and software and 
computer peripherals. For in
formation, contact Weber and 
Associates Inc.,  10608 Mill
ington Court, Cincinnati, 
OH 45242, (513) 791-6303. 

April 3-6 

DEXPO East 84, Bayside Ex
position Center, Boston, MA . 
This conference, dedicated to 
professionals who use Digital 
Equipment Corporation 

(DEC) equipment, is spon
sored by the national in
dependent DEC user group 
of Warwick, Rhode Island. 
Topics to be covered are office 
automation, personal com
puters, communications, se
curity and disaster planning, 
education, graphics, technol
ogy trends, and other areas 
of interest. For information, 
contact Expoconsul Interna
tional Inc. ,  55 Princeton
Hightstown Rd. ,  Princeton 
Junction, NJ 08550, (609) 

799-1661. 

April 4-6 

Introduction to Computers 
and Their Applications, 
Pinehurst Hotel and Country 
Club, Chapel Hill, NC. This 
educational workshop is de
signed for professionals and 
executives. For a brochure, 
contact Learning at Pine
hurst, POB 2328, Chapel Hill, 
NC 27514, (919) 967-6996. 

De Smet C 
PCDOS - CP/M-86 - M PM -86 - CCP/M-86 

$ 1 09 
• OUTSTAN D I N G P R I C E /P E R F O R M A N C E  

"S I EV E "  Benchmark 

1 35 bytes co mpi led - 6 1 44 bytes l i n ked 

65 sec. com p i l e  (d i sk )  - 1 1 .5 sec. run ( 1 0  iterations) 

• F U L L  D EV E LOPM ENT PAC KAG E 
C Co mpi ler, Assembl er, L i n ker, L i brarian and 

Fu l l  Screen Ed itor • N ative 2.0 Support 

• CO M P L ETE I M P L E M ENTAT I O N  
F U L L  K & R - p l u s - STD I O  L I B R A R Y  

Both 8087 and Software Float ing  Point  

To order specify OS & DISK SIZE/FORMA T. 
Calif. residents add 6% sales tax. 

C wARE 
PO Box 71 0097 San Jose, CA 951 71 -0097 

(408) 736-6905 

PCDOS Trademark I B M - CP/M Trademark Digital Research 



Your troubles are over! 

THERE'S A NEW STAR� IN WORD PROCESSING 
ANYONE FAMILIAR WITH WordStar® CAN 

USE NewWord-/MergePrint IMMEDIATELY, AND 
ENJOY SUPERIOR PERFORMANCE AND EASIER 

INTERACTION-AT ABOUT ONE-THIRD 
THE COST OF WordStar®/MaiiMerge® 

N ewWord makes it easy for you to turn to u ncompli
cated , efficient word processing.  Now you can get let
ter perfect, professional-looking documents without a 
great deal of sacrifice. 

The proof of N ewWord's superior performance is in the 
printout. With dot matrix pr inters, NewWord is excep
tional , supporting every advanced capabi l ity including 
m icrojustification, variable l ine height/character width, 
and alternate pitches on the same l ine.  

NewWord's fu l l  range of features are what you'd 
expect to f ind only on the most expensive word pro
cessors. NewWord also gives you such advanced 
features as unerase deleted text, find a specific page i n  
a document, a n d  multiple-l ine headers a n d  footers. Its 
versatil ity includes automatically changing ruler l ines, 
on-screen display of boldfacing and underl in ing,  and 
automatic indentation for programming.  

Yet, for all its sophistication,  N ewWord is simple to use. 
There are no compl icated codes to memorize. On-screen 
menus of functions let you work effortlessly. 

And if you' re fam i l iar with WordStar, you ' l l  be able to 
write faster and more effectively i m medi ately. NewWord 
is entirely compatible with WordStar-key stroke, com
mand and file compatible.  Even third party programs, 
video trai ning and books. 

NewWord comes with a complete user manual, includ
ing: an Installation guide to personalize NewWord, a Do
It- Yourself tutorial , an Encyclopedia of facts explai ned 
with numerous examples, and a handy Pocket Reference 
of commands. 

We provide d i rect telephone support to N ewWord 
users and dealers. A third party tol l-free support service 
is also available as an option.  

Perhaps the best thing about NewWord is that at 
$249.00, NewWord costs less than programs featuring 
far fewer capabi l ities. And with merge print i ncluded , 
N ewWord is an outstand ing value. 

Let a New Star work for you . 

Call us today, toll-free 

800-832-2244 
( I n  Cal ifornia,  cal l  800-732-231 1 )  

J\A... ROCKY MOUNTAIN / . "-soFTWARE SYSTEMS 
1280·C NEWELL AVE . ,  SU ITE 1 001 ; WAL N UT CREEK, CA 94596 

WordStar and MaiiMerge are registered trademarks of MicroPro International. Inc. 
NewWord and Newstar are trademarks of Newstar Software, Inc. 
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April 4-11 

CeBIT, Hannover, West Ger
many. This office-equipment 
and data-processing technol
ogy exhibition will bring to
gether exhibitors from more 
than 25 countries. For infor
mation, contact Hannover 
Fairs Information Center, 
POB 338, Route 22 E, White
house, NJ 08888, (800) 526-
5978; in New Jersey, (201) 

534-9044. 

April 5-7 

COMDEX/Winter, Conven
tion Center, Los Angeles, 
CA. For information, contact 
the Interface Group Inc . ,  300 

First Ave. ,  Needham, MA 
02194, (800) 325-3330; in Mas
sachusetts, (617) 449-6600. 

April 7-8 

Eastern States Conference, 
Franklin Plaza Hotel, Phila
delphia, PA . Speakers, dem
onstrations, and workshops 
focusing on "Computers and 
Reading/Learning Difficul
ties" are planned. For addi
tional information, contact 
Educational Computer Con
ferences, Department N, 1070 

Crows Nest Way, Richmond, 
CA 94803, (415) 222-1249. 

April 8-11 

World Retailers Business & 
Equipment Exposition, 
Palais des Congres, Paris, 
France. This exposition is 
sponsored by the National 
Retail Merchants Association 
(NRMA) and runs concur
rently with NRMA's Ninth 
World Conference of Re
tailers. The exposition is de
signed to introduce store 
merchants to new develop
ments, equipment, and pro
cedures. Admission is free, 
although retail store mer
chants must show ticket. For 
complimentary tickets and 
details, write to Dan Soskin, 
NRMA Enterprises, 100 West 
31st St., New York, NY 10001. 

April 9-12 

lntergraphics '84, Sasakawa 
Memorial Hall, Tokyo, Japan. 

This conference and exposi
tion is cosponsored by the 
Society of Manufacturing 
Engineers (SME) and the 
World Computer Graphics 
Association (WCGA) . It will 
focus on the growing impor
tance of computer graphics 
in business and manufactur
ing industries. For informa
tion, contact James McLaugh
lin, Society of Manufacturing 
Engineers, One SME Dr., 
POB 930, Dearborn, MI 
48121, (313) 271-0023. 

April 10-11 

Business Expo & Conference 
'84, Convention Center, San 
Jose, CA. More than 30 work
shops, seminars, and panel 
discussions have been sched
uled. A few of the presenta
tions are "Handling Training 
Crisis in Office Automation 
Explosion," "How to Select 
Small Business Computers;' 
and "Managing Your Small 
Business:' Complete details 
are available from Expo '84 
Management, Cartlidge & 
Associates Inc. ,  Suite 205, 

4030 Moorpark Ave.,  San 
Jose, CA 95117, (408) 

554-6644. 

April 12-14 

Computers and Writing
Research and Applications, 
University of Minnesota, 
Minneapolis. Papers and 
panel discussions will focus 
on local-area networks, em
pirical studies of writer's 
behavior, and automatic 
evaluation or correction of 
writing. Demonstrations of 
hardware and software are 
planned. For further infor
mation, contact the Program 
in Composition and Com
munication, University of 
Minnesota, 209 Lind Hall, 
207 Church St. SE, Minnea
polis, MN 55455, (612) 
373-2541. 

April 13-14 

The Fourteenth Annual Vir
ginia Computer User's Con
ference, S heraton Hotel, 
Blacksburg, VA. This con-
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"Theres no magic to us4_1g your personal computer for data acquisition!' Fred Molinari, President 

There's no trick to it. 
Just take your choice of our new 

single board plug-ins and bring com
plete analog and digital 1/0 capabilities 
to your personal 
computer. 

Whether you're 
working in laboratory 
research or indus
trial process con
trol, our single 
boards can give you 
measurement and 
control capabilities 
without having to 
spend big bucks. 

And who 
knows that better 
than the leading sup-
plier of low cost 
data acquisition 
boards, systems, 
and software? 

Our boards 
include AID with prograrrunable gain, D/A, digital I/O, 
clock and direct memory access capabilities. With power 
and performance to match your PC, our analog interfaces 
provide 12 or 16-bit AID resolution and direct connection 
for high or low level signal inputs. 

And these boards just plug into the PC's backplane. 
No messy external boxes or cables. User input connec
tions are simple with our compatible line of screw 
terminal panels. Comprehensive 

Data Translation is the leading supplier personal computer hardware and software for data acquisition and control. 

user manuals with 
many programming 

examples get you 
up and running fast. 

So why look 
any further? No other 
analog 110 systems 
can offer PC users 
such quality, power 
and performance for 

such a reason
able price. 

After all, 
making data 
acquisition easy 
is what we're 
all about. 

And that's 
no illusion. 

Call 
(617) 481-3700, 

Ext. PC 

DATA TRANSLATION 
World Headquarters: Data Translation Inc., 100 locke Dr., Marlboro. MA 01752 (617) 481-3700 Tlx 951-646. 
European Headquarters: Data Translation, Ud., 430 Bath Rd., Sloueh. Berkshire SLI 6BB England (06286) 
3412Tlx 849-862. 
In Canada: (416) 625-1907. 
IBM PC is a registered trademark of IBM.  Apple II is a registered trademark of Apple Computer Corp. T_l Profes
sional is a registered trademark of Texas Instruments, Inc. DEC Rainbow is a registered trademark of Drgital 
Equipment Corp. COMPAQ is a registered trademark of COMPAQ Computer Corp. 
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ference is sponsored by the 
Virginia Tech Student Chap
ter of the ACM (Association 
for Computing Machinery) 
and the computer science 
department of Virginia Tech. 
Topics include modeling and 
simulation, STARS and 
Japanese fifth-generation 
computers, and microcom
puters. For information, con
tact Suzanne Nagy or Roger 
Goff, VCUC-14, 562 McBryde 
Hall, Virginia Tech, Blacks
burg, VA 24061. 

April 13-15-

The International Personal 
Robotics Congress and Ex
position, Convention Center, 
Albuquerque, NM. Interna
tional corporations and high
technology executives can 
view the latest in robots de
signed to serve personal 
needs. For details, contact Al
buquerque Convention and 
Visitors Bureau Inc., POB 
26866, Albuquerque, NM 
87125-6866, (505) 243-3696. 

April 13-15 
Interstellar Personal Com
puter. Show, Interstate Fair
grounds, Spokane, WA. For 
details, contact Heymac Pro
motions, East 3607 33rd, 

· Spokane, WA 99203, (509) 
534-3661 (mornings) or (509) 
327-4842 (afternoons). 

April 13-15 

Microcomputers and Basic 
Skills in College, Instruc
tional Resource Center, City 
University of New York, NY. 
Papers will explore the use of 
microcomputers in post-sec
ondary school basic-skills in
struction, including English 
as a second language, read
ing, writing, and speech. Ad
dress inquiries to Geoffrey 
Akst, Conference Chair, In
structional Resource Center, 
City University of New York, 
535 East 80th St.,  New York, 
NY 10021, (212) 794-5425. 

April 14 

Third Semi-annual Meeting 
of the Massachusetts Asso-

dation of Computer-using 
Educators, Simmons College, 
Boston, MA. This meeting 
will feature demonstrations 
on the uses of computers in 
the classroom. Contact Dr. 
Leonard Huber, Hampshire 
Educational Collaborative, 
Center School, 36 Hadley 
St., South Hadley, MA 01075, 
( 413) 534-4563. 

April 14-15 

The Ninth Annual Trenton 
Computer Festival, Trenton 
State College, NJ. More than 
100 commercial exhibitors 
will complement five acres of 
flea-market tables. Contact 
Marilyn Hughes, Trenton 
State College, Trenton, NJ 
08625, (609) 771-2487. 

April 16-18 

Softside of Software, Loew's 
L:Enfant Plaza Hotel, Wash
ington, DC. For details, see 
March 12-14. 

April 26-28 

Videotex '84, Chicago, IL. 
The focus of this interna
tional conference and exhibi
tion is commercial applica
tions and activities of video
tex. For details, contact Sally 
Summers, London Online 
Inc., Suite 1190, 2 Penn Plaza, 
New York, NY 10121, (212) 
279-8890. 

April 17-29 

IPAD II, Marriott Hotel, 
Denver, CO. This is the sec
ond national symposium to 
promote a wider awareness 
of the technology surround
ing the Integrated Program 
for Aerospace-vehicle Design 
(IPAD) . The focus will be on 
advances in distributed data
base management technol
ogy to support integrated 
CAD/CAM requirements. It 
is sponsored by the National 
Aeronautics and Space Ad
ministration, the Department 
of the Navy, and the Indus
try Technical Advisory Board 
for IPAD. Information is 
available from the IPAD Proj
ect Office, Mail Stop 246, 



Before Johann Sebastian Bach developed 
a new method of tuning, you had to 
change Instruments practically every time 
you wanted to change keys .Very difficult. 

Before Avocet introduced Its family of 
cross-assemblers, developing micro-pro
cessor software was much the same. You 
needed a separate development system 
for practically every type of processor. 
Very difficult and very expensive . 

But with Avocet's cross-assemblers, a 
single computer can develop software for 
virtually any microprocessor! Does that 
put us in a league with Bach? You decide. 

The Well-Tempered Cross-Assembler 
Development Tools That Work 
Avocet cross-assemblers are fast, reliable 
and user-proven in over 3 years of actual 
use. Ask NASA, IBM , XEROX or the hun
dreds of other organizations that use them. 
Every time you see a new microprocessor
based product, there's a good chance it 
was developed with Avocet cross
assemblers. 
Avocet cross-assemblers are easy to use . 
They run on any computer with CP/ M • 
and process assembly language for the 
most popular microprocessor families. 
51!4" disk formats available at no extra 
cost Include Osborne ,  Xerox, H-P, IBM 
PC , K a y p r o , N o r t h  S t a r , Z e n i t h ,  
Televldeo, Otrona, DEC. 

Tum Your Computer Into A 

Complete Development System 
Of course, there's more. Avocet has the 
tools you need from start to finish to enter, 
assemble and test your software and finally 
cast it in EPROM: 

Text Editor VEDIT ·· full-screen text edi
tor by CompuView . Makes source code 
entry a snap . Full-screen text editing, plus 
TECO-like macro facility for repetitive 
tasks. Pre-configured for over 40 terminals 
and personal computers as well as in user
configurable form . 
CP /M-80 version . . . . . . . . . . . . . . . . . . . .  $150 
CP / M-86 or MOOS version . . . . . . .  $195 
(when ordered with any Avocet product) 

EPROM Programmer -- Model 7 1 28 
EPROM Programmer by GTek programs 
most EPROMS without the need for per
sonality modules. Self-contained power 
supply . . .  accepts ASCII commands and 
data from any computer through RS 232 
serial interface. Cross-assembler hex ob
ject files can be down-loaded directly. 
Commands include verify and read , as 
well as partial programming. 
PROM types supported :  2508, 2758, 
2516,  27 16,  2532, 2732, 2732A, 
27C32, MCM8766, 2564, 2764, 27C64, 
27128, 8748, 874 1 ,  8749, 8742, 8751 ,  
8755, plus Seeq and Xicor EEPROMS. 

Circle 37 on inquiry card. 

Avocet Target 
Cross-assembler Microprocessor 

• XASMZ80 Z-80 

• XASM85 8085 

XASM05 6805 
XASM09 6809 
XASM18 1802 
XASM48 8048/8041 
XASM51 8051 
XASM65 6502 
XASM68 6800/01 
XASMZ8 Z8 
XASMF8 F8/3870 
XASM400 COP400 
XASM75 NEC 7500 

Coming soon: XASM68K . . .  68000 

(Upgrade kits will be . available for new 
PROM types as they are introduced . )  

Programmer . . . . . . . . . . . . . . . .  $389 
Options include: 
• Software Driver Package --
• enhanced features, no installation 
• required. 
• CP/M-80 Version . . . . . . . . . . .  $ 75 
• IBM PC Version . . . . . . . . . . .  $ 95 

RS 232 Cable . . . . . . . . . . . . . .  $ 30 
8748 family socket adaptor . . .  $ 98 
8751 family socket adaptor . . .  $174 

• 8755 family socket adaptor . . .  $135 

• G7228 Programmer by GTek -- baud 
• to 2400 . . .  superfast, adaptive program-
• ming algorithms . . .  programs 2764 in one 
• minute. 

• Programmer . . . . . . . . . . . . . . . .  $499 

• Ask us about Gang and PAL programmers. 

• HEXTRAN Universal HEX File Con-
• verter -- Converts to and from Intel, 
• Motorola, MOS Technology, Mostek, 
• R C A ,  F a i r c h i l d ,  Te k t r o n i x ,  Te xas 
• Instruments and Binary formats. 

• Converter, each version . . . . . . .  $250 

CP/M-80 • CP/M-86 
Version IBM PC I MSDOS • • 

Versions • 

$250. 00 
each 

$200 .00 
each 

$300.00 
each 

$500.00 

Call Us 
If you're thinking about development sys
tems, call us for some straight talk. If we 
don't have what you need , we'll help you 
find out who does. If you like, we'll even 
talk about Bach . 

CALL TOLL FREE 1-800-448-8500 
(In the U.S.  except Alaska and Hawaii) 

VISA and Mastercard accepted. All popular disc formats now 
available -- please specify. Prices do not include shipping and 
handling .. call for exact quotes. OEM INQUIRIES INVITED : 

'Trademark of Digital Research ' 'Trademark of Microsoft 

AVOCET Y SYSTEMS INe; 
DEPT. 384-B 

804 SOUTH STATE STREET 
DOVER, DELAWARE 1 9901 
302-734-01 5 1  TELEX 467210 
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NASA Langley Research 
Center, Hampton, VA 23665, 
(804) 865-2888. 

April 18-19 

Minnesota Office Systems 
Association Symposium and 
Exhibition, Hyatt Regency, 
Minneapolis, MN. Speakers, 
more than 100 exhibits, and 
21 seminars will highlight 
this eleventh anniversary 
event focusing on "Evolving 
Technologies:' Further infor
mation is available from the 
Minnesota Office Systems 
Association, POB 2144, Loop 
Station, Minneapolis, MN 
55402-0144, (612) 293-1395. 

April 18-20 

The 1984 Rocky Mountain 
Data Processing Expo & 
Conference, Denver, CO. 
This is the seventh annual 
expo sponsored by the Mile 
High <;:hapter of the Data 
Processing Management As
sociation. Displays will in-

elude mini- and microcom
puters, word processors, 
software, educational ser
vices, and network systems. 
It is being held in conjunc
tion with the DPMA's Region 
4 conference. For informa
tion, contact Industrial Pre
sentations West Inc., Suite 
304, 3090 South Jamaica 
Court, Aurora, CO 80014, 
(303) 696-6100. 

April 23-27 

Auditing in the Contem
porary Computer Environ
ment, Philadelphia, PA. For 
details, see March 12-16. 

April 24-25 

Workspace 84, Moscone 
Center, San Francisco, CA. 
This second annual confer
ence and exposition, spon
sored by National Fairs Inc., 
will be devoted to the con
cerns of the automated office. 
For details, contact Charley 
Yourd, National Fairs Inc . ,  

The Little Board® 

Quantity One • • •  $349* 
The world's simplest and least expensive single board computer 

*Substantial Quantity discounts available 
• 4mHz ZSOAt CPU, 64K RAM • Two RS232 serial ports 

• Mini floppy controller • Parallel printer port 

• On-board -12V converter • Only 5.75 x 7.75 inches 

• Power Requirement: +5VDC @ .75A; + 1 2VDC @ .05A 

• Screws directly onto a mini floppy drive 

All this ... 
and CP/Mtt t.t also! 

T Z80A rs a regr�tered tTCidcmark of Zdog, Inc. 

COMPUTERS. INCORPORATED 1 r CP/M IS a regrstered tr<'ldcmark of Dtgttal Research. 

67 East Evelyn Ave. • Mountain View, CA94041 • (41 5) 962{)230 
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1902 Van Ness Ave. ,  San 
Francisco, CA 94109. 

April 26-28 

Science Park '84, New Haven, 
CT. This microcomputer con
ference and exposition is de
signed for small-business ex
ecutives. For details, contact 
Science Park '84, Five Science 
Park, New Haven, CT 06511, 
(203) 436-3089. 

May 1984 

May-July 

Courses from Integrated 
Computer Systems, various 
sites throughout the U.S. 
Among the courses to be pre
sented are "Designing with 
16-bit Micros," "Program
ming in C: A Hands-on 
Workshop," and "Hands-on 
Unix Workshop." The fee for 
each course is $895. Enroll
ment details are available 
from Ruth Dordick, Inte
grated Computer Systems, 
6305 Arizona Place, POB 
45405, Los Angeles, CA 
90045, (213) 417-8888. 

May 1-3 

Electronic Production Effi
ciency Exposition, National 
Exhibition Centre, Birming
ham, England. This exhibi
tion brings together various 
organizations involved in 
producing hardware and 
software for automated fac
tories. Technical sessions will 
cover such issues as com
puter-aided design and 
manufacturing, integration, 
test diagnosis and repair sys
tems, and electronic-manu
facturing assembly tech
niques. Contact Network 
Events Ltd. ,  Printers Mews, 
Market Hill, Buckingham, 
MK18 1JX, England; tel: 
(0280) 815226; Telex: 83111. 

May 4-6 

The Serious Computer Show, 
Currigan Hall, Denver, CO. 
Conference topics include 

"Reducing Information Stor
age Costs Through Micro
graphics;' "Software Integra
tion for the '80s," and "the 
Law as It Relates to the Com
puter World ." Microcom
puters, peripherals, services, 
accessories, and supplies will 
be exhibited. For complete 
particulars, contact Industrial 
Presentations West Inc.,  
Suite 304, 3090 South Jamaica 
Court, Aurora, CO 80014, 
(303) 696-6100. 

May 5 

The Sixth Annual Computer 
Conference for Educators, 
Lesley College, Cambridge, 
MA. Panel discussions, more 
than 20 presentations, and 
sessions that include hands
on workshops on software in 
science, social science, lan
guage arts, and mathematics 
will be offered. Additional in
formation is available from 
Susan Friel or Nancy 
Roberts, Lesley College, 29 
Everett St. ,  Cambridge, MA 
02238, (617) 868-9600. 

May 7-9 . 

EDP Audit, Controls, and 
Security Symposium, Wood
field Hyatt House, Wood
field, IL. This symposium 
provides seminars, work
shops, and exhibits relating 
to the state of the art in elec
tronic data-processing audit
ing. Address inquiries to EDP 
Audit Associates Inc., POB 
255, Chicago Ridge, IL 60415, 
(312) 582-4622. 

May 7-1 1  

Tutorials for Professional 
D evelopment, Marriott 
O'Hare, Chicago, IL. Two 
tracks, "Software Engineer
ing" and "Networks and 
Communications;' compose 
this program sponsored by 
the IEEE Computer Society 
and the Association for Com
puting Machinery: For a copy 
of the program, contact 
Tutorials for Professional De
velopment, POB 639, Silver 
Spring, MD 20901, (301) 
589-8142. 
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PrintMate™ 150 doesn't waste either. 
You can't afford to waste time waiting for you r printer to finish before you r  computer can move 

on to something else. The PrintMate'M 1 50 is designed for THRUPUT. The large print buffers, high 
speed space skip and fast paper advance combine to generate 'usable' speed, not simply impressive 
spec sheet figures! 

With the PrintMate'M 1 50's unusually large buffers, you can print and process simultaneously. 

NO WAITING. 
Most printers have very smal l buffers - 2K or 4K at most. Our 1 50 CPS wid e  carriage PrintMate rM 

1 50 comes standard with a 4K buffer which is expandable to 201<, 361<, or 681<. MPI offers the biggest 
buffers in the business! 

The PrintMate TM 1 50 has other outstanding features like an optional SoftSwitch TM front panel 
keypad and a fast and i mpressive near letter quality mode. Our exclusive applications packages (AP
PAKS), providing enhanced graphics printing 
along with a vast selection of decorative type 
styles, are available for selected microcomputers. 

At a suggested l ist price of $1045, the 
PrintMate'M 1 50 won't take you r  l ife's savings 
either. STOP WASTING TIME AND MONEY. BUY A 
PRINTMAn'M 1 50 FROM MPI _ The American Micro Peripherals, Inc. 
Printer Company! Call Us For More Information At: 

1 -800-821 -8848 
Model shown with. optional SoftSwitch '" keypad 

Circle 256 on inquiry card. 

4426 South Century Drive 

Salt Lake Oty, Utah 84 1 23 

(80 1 ) 263-308 1 
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Event Queue---------------------------------------------------------------

May 9-11 

Session 84, Calgary, Alberta, 
Canada. This is the annual 
national conference of the 
Canadian Information Pro
cessing Society. The theme is 
"1984: Images of Fear, Images 
of Hope." Parallel seminars, 
panel discussions, technical 
papers, and exhibits of hard
ware, software, and services 
will assist in the exchange of 
views between users and 
suppliers. Conference infor
mation can be obtained from 
Ms. Marilyn Harris, Suite 
722, Suncor Tower, 500 4th 
Ave. SW, Calgary, Alberta 
T2P 2V6, Canada, (403) 
261-5903. 

May 12-14 

Softwest '84, Regency Hotel 
and Conference Center, 
Denver, CO. This conference 
and exhibition features semi
nars, lectures, and panel 
discussions on software, 
equipment, and peripherals 

for Apple and IBM com
puters. For information, con
tact Colorado Conference 
Group, Suite C, 3312 Cripple 
Creek, Boulder, CO 80303, 
(303) 499-1034. 

May 13-17 

Computer Graphics '84, 
Convention Center, Ana
heim, CA. This is the fifth 
annual conference and ex
position sponsored by the 
National Computer Graphics 
Association (NCGA) . For 
details contact the NCGA, 
8401 Arlington Blvd. ,  Fairfax, 
VA 22031, (703) 698-9600. 

May 14-16 

Annual Conference of 
ADCIS, Ohio State Univer
sity, Columbus. This annual 
conference is sponsored by 
the Association for the Devel
opment of Computer-based 
Instructional Systems (AD
CIS). Papers and demonstra
tions of hardware, software, 

In  Less Than 3 Minutes 
Yo u r  I B M M odel  50, 60, 65, 75, or 85 

Electronic Typewriter 
can be an RS232C P R I NT E R  or T E R M I N A L  

CA L I F O R N I A  M I C R O  COMPUTE R  Models 5060 and 
506 1 can be instal led easily and require N O  modifications 
to the typewriter. 

For additional i nformation contact: 

C A L I F O R N IA M I C R O  COMPUT E R  

1 7791 J amestown Lane H u nti ngton Beach, CA 

92647 (71 4) 848-3947 
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and courseware will empha
size portability. For details, 
contact ADCIS International 
Headquarters, 409 Miller 
Hall, Western Washington 
University, Bellingham, WA 
98225, (206) 676-2860. 

May 15-17 

Criminal Justice Systems 
Conference, Virginia Com
monwealth University, Rich
mond, VA. Presentations and 
panel discussions on recent 
developments in criminal 
justice applications of com
puter technology are 
planned. Additional sessions 
will address the uses of 
microcomputers in law en
forcement. The fee is $20. In
formation is available from 
Ben Wood, Department of 
Criminal Justice Services, 805 
East Broad St.,  Richmond, 
VA 23219, (804) 786-4000. 

May 15-17 

Micro City '84, Exhibition 

Complex, Bristol, England. 
More than 100 companies 
will exhibit computers, busi
ness systems, and communi
cations equipment. For com
plete details, contact Tomor
row's World Exhibitions Ltd. ,  
9 Park Place, Clifton, Bristol 
BS8 1Jp, England; tel: (0272) 
292156/7. 

May 16-18 

Teaching Math with Micro
computers, Marriott Hotel, 
Miami, FL. This program, 
sponsored by the National 
Council of Teachers of Math
ematics (NCTM), is designed 
to inform elementary, inter
mediate, and s econdary 
school teachers of mathe
matics how to effectively use 
the microcomputer as a class
room tool. For further infor
mation, contact NCTM, 1906 
Association Dr. , Reston, VA 
22091, (703) 620-9840. 

• ea. 5 Y4"SSDD 

Other 5 '4" Diskettes: 
Sv.'"SSQD 
5'4" DSQD 

5 V4" DSDD ea . •  
8" Diskettes: 

. . . . .  $2.89 ea." 8" SSSD . 
. $3.95 ea." 8' SSDD 

8"DSDD . Add 5 cents per diskette for quantities less than 50. 
"indicates Quantity 20 prices. 
OTHER GREAT VALUES: 

. . . $2.02 ea . 
. .  $2.49 ea. 

$3.25 ea. 

3M HEAD CLEANING DISKETTE -Non abrasive cleaning kit contains 2 cleaning diskettes and 30 
packettes of cleaning fluid . $23.00 + $1.50 Shpng. 

DISKETTE 70-Holds 70 51A' diskettes in dust 
free safety . . . . . . . . . . . . . . . $14.95 + 3.00 Shpng. 

J::f. DISK CADDIES-Flip up style holds 10 51\" diskettes $1.65 + .20 Shpng . 

. �� FLIP 'N' FILE-New style holds 50 diskettes in more style and safety than ever. A 

.� $39.95 retatl value . . . . . . . . $26.95 + $5.00 Shpng. 

"'-�" "  ·- $15.00 BONUS OFFER! 
For the lowast priced. highest quality diskettes. storage cases, printer ribbons and computer paper 

products, get our catalog. Free with your order; $1.00 otherwise. BONUS! Every catalog contains $15.00 
worth of bonus coupons. 
SHIPPING; 5 v." DISKETTES-Add $3.00 per 100 diskettes or fraction thereof. 8" DISKETTES-Add 
$4.00 per 100 diskettes or fraction thereof. OTHER ITEMS: Add shipping charges as shown in ad. 
PAYMENT: VISA or MC. COD orders. add $3.00. Taxes: Illinois residents. add 8% sales tax. 

Nationwide: 1-800-621-6827 In Illinois: 1-312-944-2788 
Minimum Order: $35.00 

WE WILL BEAT ANY NATIONALLY ADVERTISED PRICE! 
DISK WORLD! 

Suite 4806 30 East Huron Street Chicago, Illinois 60611 

Authorized Distributor ._. lnfonnation Processing Products �ft 



Look at what the · best modem 
has been reduced ·to� 

Our engineers have come up 
with some state-of-the-art LSI 
technology and a whole new 
modem. 

It's smaller. ] -Cat is about 
1 I 5th the size of a� ordinary 
modem. Easy to stick-on,  tuck
in, put anywhere ydu want: 

It's better. ] -Cat does the 
· things you need for professional 
·· performance: No fussing to get 

it into the right answer or 
originate mode; it doe.s it aut()
matically. LED's show you 
status ; and audio "beeps" tell  
you when you reach a busy 
s ignal ,  detect a carrier, get a 
dial tone, etc. 

. 

And you can hook it into. 
any modular RJl lC phone j ack. 

• Direct Connect, FCC 

68 Registered 

• Auto Answer 

• Auto Search (Originate or Answer 

Mode) 

• • Disconnect/Test Key 

• Connect/Break Key 

• Self-Test 

• Audio Line Status Indicator 

I Novation I 
20409 Prai r ie  Street , Box 2875 
Chatsworth ,  CA 91 31 1 

It costs less. If you've 
shopped around , you know a 
modem with close to these fea
tures �osts $250 or more� Our 
LSI technology has let us do 
the right thing with the price, 
too. Suggested retail - $ 119. 

' Smaller is definitely better. 
See your dealer. He has . 

them right now:' 

• Dialtone/ Busy Status at Serial 
l/0 Connector 

• Off Hook Control at Serial 

l/0 Connector 

• Compatible With EIA-RS232C or 
TTL Interfaces 

• Low Power 

• And it's from Novation, the world's 
leader in personal communications. 

(800) 423-541 9 
I n  Cal iforn ia :  
(21 3) 996-5060 

Circle No. 75 on Free Information Card 



Event Clueue-------------------------------------------------------------

May 19 -

The Seventh Annual Show 
& Tell Microcomputer Con
ference, University of Okla
homa Mathematics and 
Physical Science Complex, 
Norman, OK. Computer 
hobbyists are invited to speak 
briefly, demonstrate an exam
ple of their presentation, and 
answer questions in a Show 
& Tell period. For details, 
send a self-addressed, 
stamped envelope to Show & 
Tell, Dr. Richard Andree, 
University of Oklahoma, 
Mathematics Department, 
601 Elm St., Norman, OK 
73019. 

May 20-23 

The Thirteenth Mid-Year 
Meeting of the American So
ciety for Information Sci
ence, Indiana University, 
Bloomington. The theme for 
this meeting is "The Micro 

· Revolution: Implications for 
the Information Age:' Joseph 
Weizenbaum, author of Com
puter Pawer and Human Reason 
and a computer science pro
fessor at MIT, will speak. For 
more information, contact 
Stephen Harter, School of 
Library and Information Sci
ence, Indiana University, 
Bloomington, IN 47405, (812) 
335-5113. 

May 20-25 

The Fourth Jerusalem Con
ference on Information Tech
nology-} CIT, Jerusalem, 
Israel. Papers, panel discus
sions, workshops, and ex
hibits will emphasize soft
ware engineering and manu
facturing related to the theme 
of this international event, 
the "Next Decade in Informa
tion Technology:' Until April 
30, the registration fee is $200. 
After that date, the fee is 
$225. Isratech '84, the na
tional exhibition of high tech
nology, runs concurrently 
with JCIT. For information on 
Isratech '84, contact the Gov
ernment of Israel Trade 
Center, 350 Fifth Ave. ,  New 
York, NY 10118, (212) 560-
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0660. For details on JCIT, con
tact the Fourth Jerusalem 
Conference on Information 
Technology, POB 29313, 61292 
Tel Aviv, Israel; tel : (03) 
258-535. 

May 21-23 

AAMSI Congress 1984-The 
Third Spring Joint National 
Congress, Hilton Hotel, San 
Francisco, CA. Invited and 
contributed papers, special 
sessions, tutorials, reviews, 
panel discussions, and dem
onstrations will explore the 
applications of computers 
and information technology 
and systems to all fields of 
medicine. A dozen profes
sional organizations have 
joined the American Associa
tion for Medical Systems and 
Informatics (AAMSI) as pro
gram sponsors. For par
ticulars, contact AAMSI, 
Suite 402, 4405 East-West 
Highway, Bethesda, MD 
20814, (301) 657-4142. 

May 22-25 

COMDEX/Spring, Georgia 
World Congress Center, 
Atlanta. For details, contact 
the Interface Group, 300 First 
Ave.,  Needham, MA 02194, 
(800) 325-3330; in Massa
chusetts, (617) 449-6600. 

May 22-26 

Oficomp Korea 84-The In
ternational Korean Office 
and Information Manage
ment Exhibition and Con
ference, Korea Exhibition 
Center, Seoul, South Korea.  
Exhibits will include demon
strations of computers, com
munications equipment, and 
business machines. Contact 
Clapp & Poliak International, 
POB 70007, Washington, DC 
20088, (301) 657-3090. 

May 23-24 

Automach-Australia '84, 
Royal Hall of Industries 
Showground, Sydney. This 
trade show serves to update 
Australian manufacturing in
dustries on automated, in
tegrated factory systems in-

corporating numerically con
trolled machinery, CAD/ 
CAM, and robotics. Contact 
SME World Headquarters, 
One SME Dr., POB 930, 
Dearborn, MI 48121, (313) 
271-1500. In Australia, contact 
Mr. Greco, Howard Rotavator 
Pty., POB 82, Parramatta 
2150, New South Wales, 
Australia; tel: 630-1231; Telex: 
AA21328. 

May 23-24 

The 1984 Trends and Ap
plications Conference, Na
tional Bureau of Standards, 
Gaithersburg, MD. Presenta
tions will address current 
systems and applications as 
well as research into ad
vanced concepts relating to 
the theme, "Making Data
base Work." Information can 
be obtained from Trends and 
Applications 84, POB 639, 
Silver Spring, MD 20901, 
(301) 921-3491. 

May 23-25 

The Eighth Conference on 
Computer Applications in 
Radiology, Stouffer's River
front Towers, St. Louis, MO. 
Patient information systems, 
personal computers and 
computers for the private of-

fice, teleradiology, computer
assisted instruction, and ar
tificial intelligence are a few 
of the topics to be covered. 
Exhibits are included. The fee 
is $350. For details, contact 
American College of Radio
logy, 20 North Wacker Dr. , 
Chicago, IL 60606, (800) 227-
5463; in Illinois, (312) 
236-4963. 

May 23-25 

The Third Annual European 
Semiconductor Industry 
Conference, Hotel Kempin
ski, Berlin, West Germany. 
International industry 
leaders will discuss issues 
facing the semiconductor in
dustry. Contact B arbara 
Chupp, Dataquest Inc . ,  1290 
Ridder Park Dr. , San Jose, 
CA 95131, (408) 971-9000. 

May 29-31 

Gulf Coast Computer and 
Office Show, New Orleans, 
LA. Speakers, technical ses
sions, and product displays 
will highlight this exhibition. 
For full details, contact Gulf 
Coast Computer and Office 
Show, 119 Avant Garde Cir
cle, Kenner, LA 70062, (504) 
467-9949 . •  

In order to gain optimal coverage of your organiza'tion's com
puter conferences, seminars, worl<shops, courses, etc., notice 
should reach our office at least three months in advance of the 
date of the event. Entries should be sent to: Event Queue, 
BYTE Publications, POB 372, Hancocl<, NH 03449. Each month 
we publish the current contents of the queue for the month of 
the cover date and the two following calendar months. Thus a 
given event may appear as many as three times in this section 
if it is sent to us far enough in advance. 

BYTE's Bits 
Call for Papers 

The conference chairper
son for COMPCON Fall 1984 
(September- 16-19, Hyatt 
Regency Crystal City, Arl
ington, VA) has issued a call 
for papers on the theme 
"The Small Computer 
(R)evolution . "  Suitable 

topics include user 
friendliness, embedded 
systems, and the architecture 
of small computer applica
tions and products. Send 
three copies of your 1000- to 
5000-word paper to Joe Batz, 
Small Computer (R)evolu
tion, POB 639, Silver Spring, 
MD 20901, before April 2 .• 



The Micromini Collection 
Micromini. Supporting the varied projects that appear in Steve Ciarcia 's 

. 
monthly article in BYTE Magazine. "Ciarcia 's Circuit Cellar. " Offermg a Wide 
range of computers and peripherals designed to meet the exactmg demands of 
the hobbyist as well as worldwide corporate clients. 

As featured in Cian:ia's Cin:uil Cellar 
BYTE Magazine, January & February 1984 

All you need to build a Smart �deo Terminal equiva
lent to the types advertised tor $1 ,000.00 or more is a 
Term-Mite ST circuit board. scanned or parallel key
board. video monitor and power supply. 

o Uses brand new Nat'! Semi NS455A Terminal 
Processor. 

o 24 lines by 80 characters, 25th reverse-video 
status. 

o Upper & lowercase. Line (block) graphics. 
o Selectable data rate. parity & display options. o Reverse video, hall intensity, double height & 

width. underlined. blinking and/or blank character. o Separate sync or composite video output. Self Test. 

Tenn-Mite ST Video Display Tenninal Board 
BCC22 Assembled & Tested . . . . . .  S284. 
BCC23 Complete Kit . . .  . . . . . . . . . . . . . . . 244. 

MPX-16 MICROCOMPUTER 
IBM PC COMPATIBLE 

As featured on the cover of BYTE Magazine. Also 
featured in Cian:ia s Cin:uit Cellar November, 
December 1982 & January 1983 

The Computer With A Split Personality 
-Use it as an IBM PC took alike that directly boots 

PC DOS 1 .1.and accepts all expansion boards 
designed lor the IBM PC. 

-Use il as a powertul 8088 single board computer 
tor all your OEM applications. Just add serial ter
minal, disk drive and power supply. Directly boots 
CPIM-86. 

Buy the MPX-16 in the form that best meets your 
needs or budget. As a bare board. as a wave soldered 
board that contains all components less !Cs. as an 
assembled and tested circuit board or as a complete 
·system. 
o Directly boots PC DOS 1.1 and CPIM-86. 
• Most IBM PC soltware executes with no 

modifications. • 
o IBM PC bus compatible + 9 expansion slots. o lntel 8088 16-bit microprocessor. o Optional Intel 8087 math coprocessor. o 256K bytes on board memory. 
• Up to one megabyte of system memory. o Up to 64K bytes of system ROM/EPROM. 
• 2 RS·232C Serial & 3 Parallel flO ports. 
o Disk controller for 5V4'' or 8" drives. 
o Sixteen levels of vectored interrupts. 

MPX-16 Cin:uit Board Assembled 
w/64KRAM . . . . . . . . . . . . . . . . . . . . . . .  $1,200. 

OEM 100 quantity price . . . . . . . . . . 900. 
MPX-16 Cin:uit Board Asembled 

wi256K RAM . .  . . . . . . . . .  . 1 , 400. 
MPX-16 Semi·Kil (wave soldered cin:uit 

board w/all components) Less !Cs . . . . 595. 
Complete Kit of ICs w/256K RAM . 595. 
MPX-16 Unpopulated (bare) PC Board . . . .  300. 
CPIM-86 Operating System + Manuals . . . 80. 
MPX-16 Switching Power Supply . . . . . . . 300. 
MPX-16 Technical Reference Manual . . . . . 50. 
MPX-16 Metal Enclosure with Fan . . . . . . . 300. 
Tandon TM 100·2 Double Sided/Density 

Drive . . . . . . . . . . . . . . . . . . . . . . . . . . . .  300. 
IBM PC Keyboard lntertace Adapter . . . . 100. 

Shipping & handling additional on all 
MPK-16 orders. 

IBM PC is a trademark ol ln!ernational Business Machrnes Inc. 
CPIM-86 is a trademark ol Digital Research Inc. 
za is a trademark or lrlog Inc. 

Circle 240 on inquiry card. 

As featured in Cian:ias Cin:uit Cellar. 
Bm Magazine, July & August 1981 

The Z8 Basic System Controller is an updated version 
of our popular BCCOI. The price has been reduced 
and features added. The entire computer is 4" by 4112'' 
and includes a tiny BASIC interpreter. up to 6K bytes 
of RAM and EPROM. one RS·232C serial pan with 
switchable baud rates and two parallel ports. BASIC 
or machine language programming is accomplished 
simply by connecting a CRT terminal. Programs can 
be transferred to 2732 EPROMs with an optional 
EPROM programmer for auto start applications. Addi
tional Z8 peripheral boards include memory expan
sion. serial and parallel flO. real time clock. an AID 
Converter and an EPROM programmer. o Uses Zilog Z8 single chip microprocessor. o Data and address buses available for 124K memory. 
o Can be battery operated. 
o Cross assemblers for various computers. 
BCC11 Assembled & Tested . 

o Transfer BASIC or Assembly Language application 
programs from RAM to 2716 or 2732 EPROM. 

o Comes with programming & utility routines on 
EPROM. 

o Requires BCC03 Z8 Expansion Board for operation. 
8CC07 Assembled & Tested . . . . . . . . . . . . . .  S145. 

Z8 ANALOG TO DIGITAL , 
CONVERTER 

o Uses Analog Devices 7581 !C. 8-channe! B-bit. 
o Adds process control capability to the Z8 system o Over 1 ,000 conversions per channel per second. 
o Monitors 8 analog signals in one of two 1 Ov ranges. 

8CC13 Assembled & Tested . . . . . . . . . . . . . .  S140. 

Z8 SERIAL EXPANSION BOARD 1 
o Adds additional RS-232C and opto-isolaled 20 rna. 

current loop serial port to the Z8 System. o Runs at 75 to 19,200 baud in all protocols. 
o Comes with listings of sample serial I/O rout1nes. 

8CC08 Assembled & Tested . . .  . . . .  S160. 

o Add up to 16K of additional memory, RAM or 
EPROM. to your Z8 System Controller in any 
multiple. 

o Accepts 2016. 6116. 2716, or 2732 memory types. 
o Four 16K cards may be installed on the Z8 System 

bringing the total memory to 64K. 
BCC14 Assembled & Tested w18K RAM . . . . . S120. 
BCC16 Assembled & Tested wi16K RAM . 155. 

With the new Z8 with on board 4K FORTH you can 
program high speed control functions in a few simple 
high level language commands. Pertect lor data 
reduction, prpcess control and high speed control 
applications. 

BCC20 Z8F FORTH Microprocessor chip . . .  $150. 
8CCZ1 Z8F FORTH System Controller 

(This board is a 8CC11 with a BCC20 
installed) 
Assembled & Tested . 280. 

Z8 CROSS ASSEMBLERS 

From Micro Resoun:es 
IBM PC, APPLE, 6502 Systems 5¥4'; 

CPIM 2.2 8" . .  S 75. 

From Allen Ashley 
TRS-80 Model l ,  Ill, Northstar 5V4" 75. 
CP/M 2 .2 8" . . .  150. 

As featured in Cian:ias Cin:uit Cellar 
BYTE Magazine September, October 1982. 

Mlcrovox is a second generation professional voice 
quality text-to-speech synthesizer that is easily inter
faced to any computer. modern. RS-232C serial 
or parallel output device and provides speech of 
unbelievable clarity. 
o Unlimited vocabulary. 
o 64 programmable inflection levels. 
• 6K text-to-speech algorithm. o Full ASCII character set recognition and echo. 
o RS232C and parallel output. 
• 1000 character butler. 3000 optional. o Adtustable baud rates (75·9600) 
o Spelling output mode. 
o 7 octave music and sound etfects. • On board audio amplifier & power supply. 
• X-OniX·Otl handshaking. 
MV01 Assembled with 1K butler . . . . . . . . . . . S299. 
MV02 Complete Kit with 1K butler 219. 

Add S15.00 lor 3K butler option. 

· The SC-OlA Speech Synthesizer is a completely self· 
contained solid stale device that phonetically syn
thesizes continuous speech of unlimited vocabulary. 
Used in our Microvox and Sweet-Talker. 

SCOlA Quantity 1-99 . .  
100 + . . . . . . . . . .  . . 
1000 + 

As featured in Cian:ias Circuit Cellar 
BYTE Magazine. September & October 1983 

GIVE YOUR COMPUTER THE DIMENSION OF SIGHT 
o Interprets. enhances and stores images. 
o 256 x 128 digital image sensor. 
o Plug-in boards for the IBM·PC. APPLE I I + or e. 
o Software includes utilities for auto exposure. 

multi-level greyscale. screen dump and image 
enhancement. 

o Includes inlertace card, 4 foot extension cable. 
camera assembly. manual. and software on 
diskette. 

DC01 1BM PC Assembled & Tested 
OC02 IBM PC Complete Kit 
DC03 APPLE II Assembled & Tested . 
OC04 APPLE II Complete Kit . 

As featured in Ciarcia s Cin:uit Cellar 
BYTE Magazine, Man:h 1983 

Micromini's latest 300 Baud Modem Kit is crystal 
controlled. uses the Tl TMS99532 !C. conla�ns just 
25 parts and requires no calibration or adjustments. 
Use with acoustic coupler or in direct connect mode. 
MD04 Complete Kit as shown . . . . . . . . . .  S60. 
M005 Transfonner for Direct Connect Mode 9. 
AC01 Acoustic Coupler Kit . 20. 

APPU II E·Z Color plug-in board with Graphics 
Editor on 3.3 disk 
EZ01 Assembled & Tested . . S1 50 . 
EZ02 Complete Kit . . . . . 125. 

APPU II E·Z Color Plus 
o Allows the use of a single monitor or TV set. 
EZ11 Assembled & Tested w/Graphics Editor . S200. 

KRELl WGO for E·Z Color and E·Z Color Plus 
Supports Sprite Graphics. 
EZ21 Krell LOGO wlfull documentation . S89. 

Animation Software for E·Z Color Plus 
o Draw with Sprites using Joystick or Koala Pad. o Animate Sprites from your own BASIC program. 
EZZl Animation Software . . . . . . . . . . . . . . . . .  S49. 

S100 E·Z Color Graphics Board o With sound generator & joystick intertace. o MBASIC Graphics Editor on 8" diskette 
EZ04 Assembled & Tested . . . . .  S289. 

MICROMINT INC. 561 Willow Avenue. 
Cedarhurst. NY 11516 
To Order: Call Toll Free 1-800-645-3479 
For Information Call: 1-516-374-6793 
Calf: Monday-Friday, 9·5 PM 



Clubs and Newsletters 

Visitors Welcome 
in Atlanta 

The Atlanta IBM-PC Users 
Group, a nonprofit corpora
tion that assists users of the 
IBM Personal Computer and 
similar personal or desktop 
computers, welcomes visitors 
to its monthly meetings. 
General meetings are held 
the second Wednesday of 
every month at 7:30 p.m. and 
business-users meetings con
vene at the same time on the 
third Wednesday of every 
month . The club maintains a 
software library, a bulletin 
board, and a monthly news
letter, Atlanta PC News. A dis
count is offered to members 
at local computer stores. An
nual dues are $20 a year. For 
details, contact the Atlanta 
IBM-PC Users Group Inc . ,  
POB 76516, Atlanta, GA 
30358, or call Will Macoy at 
( 404) 433-4500. 

Windy City Atarians 

Suburban Chicago Atarians 
(SCAT) is an independent 
computer users group that 
meets on the first Saturday of 
each month at 11 a.m. A 
monthly newsletter contain
ing articles, minutes of the 
meetings, and programs is 
produced. Membership is 
$15 annually, which includes 
a subscription to the newslet
ter. Write to SCAT, POB 
72266, Roselle, IL 60172. 

A Real Network 

The Real Estate Informa
tion Network Inc. (REINET) 
provides programs and other 
information for real estate 
professionals, appraisers, in
vestors, syndicators, brokers, 
property managers, and at
torneys. It supports various 
newsletters, a financial data
base, current sales and ren
tal data, and other items of 
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interest for realty profes
sionals. REINET takes special 
interest in the TRS-80 Model 
100. A quarterly publication, 
REINFO, is produced. Mem
bership requires a one-time 
connect charge of $100; the 
hourly rate is $4.50. For mem
bership information, send a 
self-addressed, stamped en
velope to REINET, POB 257, 
Nyack, NY 10960, or call 
Compuserve 72235,301. 

Over Hill, Over Dale 

Field Portable Computing, an 
independent quarterly news
letter produced by Break
through Inc. ,  contains prod
uct reviews, industry trends, 
analyses, and information of 
interest to both users and 
manufacturers of battery
operated briefcase-style com
puters. Single issues are $15; 
an annual subscription is $48. 
For details, contact Break
through Inc . ,  POB 230, 
Logan, UT 84321, (801) 
753-7555. 

Printscreen 
in the Bay Area 

The Stanford/Palo Alto 
Users Group for the IBM PC 
meets at 7 p.m. on the last 
Wednesday of every month. 
The monthly newsletter, 
PrtSc, is free with an annual 
$25 membership. For infor
mation, write to Linda de 
Sosa, POB 3738, Stanford, 
CA 94305, or call (415) 
856-6281. 

The Cottage Industry 

Cottage Computing, a 
monthly publication from 
Home Business News, con
tains the latest information 
on computer-based busi
nesses, book and software re
views, and business tech
niques. It contains bulletin-

board listings, an education 
column, product briefs, 
classified advertisements, 
and events. Nontechnical ar
ticles and paid advertising 
are accepted. Single issues 
are $1 and subscriptions are 
$12 a year. For information, 
contact Home Business 
News, 12221 Beaver Pike, 
Jackson, OH 45640. 

An Original 
Eye Opener 

The Original Apple ///rs is 
a nonprofit organization that 
meets at 7:30 p.m. on the 
third Wednesday of each 
month in San Francisco. The 
newsletter, Open Apple 
Gazette, is produced monthly 
and contains articles on im
portant points about the 
Apple III. Annual member
ship is $30. Further details 
are available from Original 
Apple /1/rs, 1850 Union St. 
#494, San Francisco, CA 
94123. 

Model 100 Club 
in Britain 

Users of the TRS-80 Model 
100 in England have formed 
a club to ensure the ma
chine's capabilities are real
ized. A quarterly newsletter 
is planned. An annual sub
scription is £12. Send a self
addressed envelope for de
tails to REMSOFT, 18 George 
St . ,  Brighton BN2 lRH, 
England. 

Apples in Oak Ridge 

Users of Apple, Franklin, 
and compatible computers 
are welcome to join a club in 
Oak Ridge, Tennessee, that 
meets to exchange knowl
edge, skills, and software in 
the areas of members' inter
ests. An annual membership · 
is $15. For details, contact the 

Computer & Program Ex
change Club (CAPEC DEP
D), POB 1142, Oak Ridge, TN 
37831. 

Dues for News 
or Floppies 

The Robin Owners Group 
is a nonprofit group dedi
cated to spreading informa
tion to owners and users of 
the DEC Robin (VT180) . A 
newsletter is produced and 
costs $2 for every four issues. 
Floppy disks containing 
public-domain software are 
$2 and include a formatted 
disk. For details, contact John 
Comella, 2 Mockingbird 
Lane, Maynard, MA 01754. 

Mother H ubbard 
Invites Women 

The Mother Hubbard 
Users Group meets every 
month, alternating between 
mornings and evenings to 
allow all members to par
ticipate. This women's user 
group is designed to in
troduce computer novices to 
the uses of the Apple com
puter. Meetings are free and 
are held either in the Long 
Beach/West Orange County 
area of California or at Com
puKids Inc. in Seal Beach. 
For details, contact Dory 
Spencer at (213) 438-5643 or 
Mary Kay Toumajian at (213) 
597-6330, or write to Compu
Kids Inc. ,  Rossmoor Shop
ping Center, 12385 Seal 
Beach Blvd., Seal Beach, CA 
90740, (213) 430-7226. 

C-64 Users 
of the South Bay 

The South Bay Commo
dore 64 Users Group meets 
on the second and fourth 
Tuesdays of each month to 
discuss problems, programs, 
and hardware. Classes and 



seminars are offered and 
a monthly newsletter is 
planned. For details, contact 
the South Bay Commodore 
64 Users Group, POB 3193, 

San Ysidro, CA 92073. 

North American 
Readout 

The North American Com
puter Service Association 
(NAC/SA) is composed of 
charter memberships by par
ticipating companies and cor
porations. NAC/SA promotes 
the development of com
puter maintenance, services, 
and industry. The group of
fers courses, conducts sur
veys, sponsors conferences, 
and produces a newsletter en
titled Rmdout. Associate mem
ber dues for corporations 
are based on the size of the 
company; a flat rate is avail
able for individuals and edu
cational institutions. For ad
ditional information, contact 
David Glascock, NAC/SA, 
227 North Magnolia #202, 

Orlando, FL 32801, (305) 
442-2000. 

VIrginia's Technical 
Network 

CPro Users Group, a na
tional users group for owners 
and users of Godbout's Com
pupro, is designed for techni
cal people to share informa
tion, solutions, and applica
tions. A monthly newsletter 
is produced, a bulletin board 
is maintained, and publica
tion of the member list is an
ticipated. Membership is $10. 

For details, contact Curt 
Hess, CPro Users Group, 
POB 1474, Woodbridge, VA 
22193, (703) 690-3312. 

What You Can Do 
For Your Club 

The Society of Pet Han
dlers for Information Ex
change (SPHINX) is a Com
modore users group in the 

San Francisco area. Meetings 
and classes are held, a news
letter is produced, and a 
bulletin board is maintained. 
SPHINX also distributes 
public-domain software and 
equipment. Suggestions are 
welcome. Annual member
ship dues are $24. For infor
mation, send $2 for a catalog, 
or contact SPHINX, 267 Ar
lington Ave. ,  Kensington, CA 
94707, (415) 527-9286. 

Compucats of 
Maryland 

The Compucats Computer 
Club, sponsored by the Soft
ware Development Company 
of Aberdeen, Maryland, 
opens the monthly meetings 
to all those interested in com
puting. Although the focus is 
on Commodore computers, 
many members own other 
systems. Meetings are held at 
7 p.m. on the second Tues
day of each month and in
clude demonstrations. The 
club sponsors shows and 
programming contests. A 
monthly program disk and a 
monthly newsletter entitled 
The Compucats Chronicle are 
produced. Dues are $15 a 
year and provide members 
with access to the dub-main
tained library of hardware 
and software. For details, 
write to Betty Jane Schueler, 
Compucats Computer Club, 
680 West Bel Air Ave. ,  Aber
deen, MD 21001, or call (301) 

272-4195. 

Japanese Atari Club 

An Atari users group, the 
Ryukyu Atari Motivators 
(RAM), welcomes new mem
bers, information, and news
letter exchanges. RAM is an 
affiliate of the Okinawa Com
puter Club, which serves 
users of many kinds of com
puters. For details, write W. 
Martin Justice, PSC#2, Box 
11165, APO SF, CA 96367. 

Introducing the 
64K BYfE MODULE . . .  

VK 64- I -8V 

8 DYNAMIC RAM CHIPS 
IN 1 COMPACT UNIT. 

SCHEMATlC 'OPTION FOR PARITY BIT REQUIRED SYSTEMS. 

Featuring 
• 40% to 70% reduction in I'. C. board area 
• Possible reduction from 4 to 2-layer mother board 
• Compactness gives shorter distances, lower distributed 

capacitance, higher speeds, less support components 
• Higher speed, reliability due to lower chip temperatures 
• Single +5V operation, expand in 641< byte increments 
• I 00% tested: each chip as well as the module is tested 
• 200 nanosecond access time is standard; faster available 
• 32-pin package 
• Designed to be pin for pin compatible with upcoming 2561< 

Byte Module, available soon from VAN KELL IN DUSTRIES. 
NOW - Move up to the 641< Byte Module for maximum 
memory in the smallest amount of space! 
The 641< Byte Module is available in two sizes (vertical and 
horizontal). Each size may be ordered with parity bit option. 
Application notes for the Zilog ZSO and the Intel 8088 
microprocessors will be shipped with each order. 

VERTICAl MODULES: 1 .05"H x 1 .7"L x .5"W 
Model No. VK 64- 1 -SV $ 1  95.00 
Model No. VK 64- 1 -9V (with parity bit) $209.00 

HORIZONTAL MODULES: AS"H x 1 .7"L x 1 . 1 5"W 
Model No. VK 64- 1 -SH $ 1 95.00 
Model No. VK 64- I -9H (with parity bit) $209.00 
Also available . .  , a 64 x I x 4 module which is pin for pin com
patible with the 11-44 1 6  or an equivalent 1 6  x I x 4 chip. 
Model No. VK 64- I -4 $ 1  I 2.00 

ORDER TOU FREE: (800) 521-0060 
California residents call: (800) 521-8 1 65 
Master charge. Visa, Bank Checks or Money Orders accepted. 
Mail orders accepted. California residents add 6.5% Sales Tax. All 
orders shipped UPS. Prepaid within continental U.S. 

For product information call (8 1 8) 793- 1 1 40 

VANKEU INDUSlRIES . 
100 N. Hill Ave. • Ste. 203 • Pasadena, Ca. 91 106 
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Clubs and Newsletters---------------------------

See BASIC News 

CBNews, the monthly 
newsletter of the CBASIC 
Compiler Users Group 
(CBUG), is produced by Soft
ware Magic for the benefit of 
CB80 users. It covers corpor
ate news, letters, new prod
ucts such as conversion tools, 
and bugs. Call the CB80 hat
line, (213) 765-3957, with 
problems or questions. A 
12-issue subscription is $12. 
Contact CBNews, Software 
Magic, 11669 Valerio St. #213, 
North Hollywood, CA 91605, 
(213) 765-3957. 

National Capital 
Group for Apple 

Washington Apple Pi 
meets at 10 a .m.  on the 
fourth Saturday of each 
month in Bethesda, Mary
land, on the campus of the 
National Naval Medical 

Center. Meetings include 
speakers and cover such 
topics as databases and the 
uses of personal computers 
by disabled persons. A sign 
interpreter and reserved seat
ing are provided. The club 
maintains a hotline serving 
4000 members and produces 
a monthly publication. For 
further information, contact 
Washington Apple Pi, Suite 
201, 8227 Woodmont Ave., 
Bethesda, MD 20814, (301) 
654-8060. 

Massachusetts CP/M 
Users Meet 

The Central Mass CP/M 
Users Group welcomes 
CP/M and VT-180 users to 
meetings held at 2 p.m. on 
the first Sunday of every 
month in Shrewsbury, 
Massachusetts. The intention 
of the meetings is to dis
tribute information and there 

Manufacturing l icences for the popular 
Austral ian designed Micro Bee computer 
have recently been granted to many com· 
panies throughout the world. 

MYTEK Computing is the largest and 
most respected producer of software for 
the M icro Bee Computer. 

MYTEK Computing invites dealers to 
sample its large and extensive range of 
Micro Bee Software. 

M icro Bee users are also invited to re· 
quest to be incl uded on MYTEK Com· 
puting's free mail ing l ist. Catalogues are 
air-mai led regularly to a l l  parts of the 
world. ii !!l��c< 

I Kent Street, Bielan, 6 1 5 7 ,  Perth, Western Australia 
Telephone, (09) 330 7336 
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are no dues. For further de
tails, contact Brother Jim 
Smith, Saint John's High 
School, 378 Main S t . ,  
Shrewsbury, MA 01545, or 
call (617) 845-1878. 

Applications 
for the Blind 

Raised Dot Computing 
Newsletter is free to owners 
of Braille-edit, a software pro
gram that works in print, 
braille, and voice.  The 
monthly newsletter will cover 
the applications of small 
computers for the blind and 
for transcribers, low-cost 
braille devices and transla
tion, and voice synthesis. 
Subscriptions are available in 
the two forms of print or 
audio; 12 print issues cost $12 
and 12 cassettes cost $20. A 
sample print issue is free; 
back issues are $2 each. For 
information, contact Raised 
Dot Computing, 310 South 
7th St. ,  Lewisburg, PA 17837, 
(717) 523-6739. 

CP/M Grows 
In Napa Valley 

The Napa Valley CP/M 
Users Group (NVCPMUG) 
meets at 7:30 p.m. on the sec
ond Wednesday of each 
month at the Napa Valley 
College Campus and wel
comes anyone interested .  
Meetings are free and there 
are no membership dues. 
Topics include system lan
guages and hardware appli
cations related to CP/M. The 

newsletter is on line 24 hours 
a day on· the club's remote 
CP/M bulletin-board system 
(RCPM) .  To access the Napa 
Valley RBBS/RCPM, call (7a7) 
257-6502, or mail a self
addressed, stamped en
velope to NVCPMUG, POB 
4096, Napa, CA 94558. 

Cooking With Gas 

The S acramento Area 
Users of Televideo Equip
ment (SAUTE') meets twice a 
month to listen to lectures 
prepared by one of the mem
bers on applications relevant 
to programmers and systems 
analysts who use Televideo 
TS802 and TS803 systems. 
After each meeting is an 
open discussion; printed 
minutes are distributed. Ex
changes of information or 
out-of-town members who 
would benefit from the com
munications are welcome. 
Dues are $12 a year. For de
tails, contact Ron Odom, 
SAUTE', 8200 Longden Cir
cle, Citrus Heights, CA 95610. 

Silicon Valley Hosts 
dBASE II Users 

The dBASE II User Group/ 
Silicon Valley meets at 7 p.m. 
on the first Wednesday of 
each month in Sunnyvale, 
California. It is designed for 
all levels of users of Ashton
Tate's dBASE II. There are no 
dues. For details, contact 
Melissa Gray, dBASE II User 
Group/Silicon Valley, POB 
190, Mountain View, CA 
94042-0190. • 

If you would like BYTE readers to know about your club or 
newsletter send the details accompanied by no more than one 
newsletter to Clubs and Newsletters, BYTE Publications, POB 
372, Hancock, NH 03449. Overseas groups are encouraged to 
participate. Please allow at least three months for your 
announcement to appear. 



Anyone can sell you a box fu l l  of hardware. But is it too much computer? Too i i tt le? Wi l l  it run· the 
appropriate software? What about service? I f  you need the right answers before and after the sale, 
call your nearest Full Service CompuPro System Center. For product information, see pgs. 1 1 9  & 410.  
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Apple 

Capital Strategy for Inves
tors, an investment-planning 
program. By performing 
mathematical calculations, 
this program not only lets 
you decide what to invest in, 
but how much to invest. The 
computer will provide infor
mation for optimal capital 
growth without financial 
strain, show the effects of the 
growth rate, and test the 
results of varied investment 
decisions. For II Plus, lie, and 
III; floppy disk, $69. Ventura 
Data Systems, 1061 Sage 
View, Chula Vista, CA 92010. 

Family Medical Advisor, a 
medical-diagnostics pro
gram. This program is de
signed to analyze health 
symptoms and identify prob
able causes of medical condi
tions, including drug abuse 
and poisoning. Using almost 
10,000 combinations of symp
toms, the program helps to 
diagnose common ailments, 
obscure diseases, or child
hood illnesses. You reply with 
yes and no answers to a 
series of questions. For infor
mational purposes only. For 
the II; floppy disk, $37.50. 
Navic Corp. , Box 14727, 
North Palm Beach, FL 33408. 

Gene Machine, an educa
tional program for use by 
high school biology students. 
This program explores the 
basic ideas concerning the 
structure and function of the 
two nucleic acids, DNA and 
RNA. Also useful for chem
istry courses that include 
aspects of the chemical basis 
of heredity. For II, II Plus, 
and lie; floppy disk, $65. 
HRM Software, 175 Tomp
kins Ave. ,  Pleasantville, NY 
10570. 

The Graphics Department, 
an integrated graphics sys-
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Software Received 
tern for use in business pre
sentations. This program 
combines the graphics func
tions of plotting, chart gen
eration, lettering, a graphics 
editor, and a slide projector 
to quickly create and en
hance your own business 
presentations. For II, lie, and 
III; floppy disks, $124.95. 
Sensible Software Inc., 6619 
Perham Dr., West Bloom
field, MI 48033. 

Health Awareness Games, 
five interactive software pro
grams suitable for school or 
home uses. A variety of age 
groups can increase their 
health awareness with pro
grams entitled Coronary 
Risk, Why Do You Smoke?, 
Exercise Weight, Life Expec
tancy, and Life Style. For II, 
II Plus, and lie; floppy disk, 
$99. HRM Software (see ad
dress above). 

Heredity Dog, an interactive, 
educational genetic simula
tion. High school students 
combine genetic differences 
in dogs as an introductory 
study of basic genetics. The 
computer shows potential 
outcomes in litters of pups. 
For II, II Plus, and lie; flop
py disk, $49. HRM Software 
(see address above) . 

Homeword, a personal word
processing program that 
leads you through each step. 
You can write letters, school 
assignments, shopping lists, 
and memos. Text combined 
with pictures (icons) show 
you text commands and your 
formatted page. For II, II 
Plus, and lie; cassette and 
floppy disk, $49.95. Sierra 
On-Line, Sierra On-Line 
Building, Coarsegold, CA 
93614. 

Mad Rat, an arcade-type 
game. Three mice are trapped 
in a department store. You 
must get them to eat the 

cheese while also keeping 
them away from the cat and 
the holes under the escala
tors. If the cheese drops 
through the escalator holes, 
it turns into more cats. Vari
ous skill levels. For II, II Plus, 
and lie; floppy disk, $24.95. 
Phoenix Software Inc., 64 
Lake Zurich Dr., Lake Zurich, 
IL 60047. 

Mastering the College Board 
Achievement Tests: English 
Composition, a comprehen
sive program for individuals 
preparing to take College 
Boards. This self-paced pro
gram has more than 1000 
problems to give you practice 
in rewriting sentences, phras
ing, identification of gram
matical errors, and pointers 
on sentence structure. It pro
vides scores and error anal
ysis for further study. For II 
Plus and II�; floppy disks, 
$175. CBS Software, 1 Fawcett 
Place, Greenwich, CT 06836. 

Murder by the Dozen, a 
whodunit-simulation series. 
This is a game containing 12 
murder mysteries and their 
case histories. You are the top 
detective and must solve 
each case within a limited 
amount of time using clues 
and a map of the city. Up to 
four people can play in
dividually or as a team. For 
II Plus and lie; floppy disk, 
$34.95. CBS Software (see ad
dress above) .  

Pconvert, a data-transferral 
system. Data, text, and code 
files can be transferred be
tween DOS 3.3 and Apple 
Pascal format disks. You can 
use BASIC data or text files 
with Pascal programs; Pascal 
text or data files with BASIC 
programs; and code files 
from the Pascal 6502 assem
bler as DOS binary files. For 
II, II Plus, and lie; floppy 
disk, $34.95. DESC Software, · 
POB 7212, Stanford, CA 94305. 

Picture Writer, an artistic 
educational program. Chil
dren ages 4 through 12 can 
easily draw lines, shapes, 
and pictures. A tutorial 
teaches the child to draw 
origirlal pictures using the 
keyboard, use the artwork on 
disk, alter or store pictures, 
and add color. This teaches 
spatial and color relation
ships and the basics of early 
programming skills. For II, II 
Plus, lie, and III; floppy disk, 
$39.95. Scarborough Systems 
Inc., 25 North Broadway, Tar
rytown, NY 10591. 

Project for an Energy En
riched Curriculum (PEEQ, a 
collection of six independent, 
integrated programs on 
energy-conservation issues. 
Technical Education Research 
Centers (TERC) and the Na
tional Science Teachers Asso
ciation (NSTA) aided in the 
development of these six pro
grams that include Electric 
Bill, Energy Conversions, 
Home Energy Savings, Per
sonal Energy Inventory, 
Power Grid, and Tempera
ture Grapher. For II, II Plus, 
and lie; floppy disk, $225 for 
all six programs; also avail
able individually. HRM Soft
ware (see address above). 

Songwriter, a music-compos
ing system for ages four 
through adult. Compose or 
learn theory with music and 
a metronome already on 
disk. Manipulate tempo or 
scale by touching a key; print 
out your composition; or 
hear it on a computer or 
stereo. Includes a cable that 
connects the stereo to the 
computer. For II, II Plus, lie, 
and III; floppy disk, $39.95. 
Scarborough Systems Inc. 
(see address above). 

Super Quiz II, a multiple
choice test-generation sys
tem. This educational tool 
enables teachers and ad-



ministrators to create a test 
bank of up to 10,000 ques
tions; add, edit, or replace 
questions; print copies of 
exams; and choose from a 
dozen other tasks. For II, II 
Plus, and lie; floppy disk, 
$49.95. Sterling Swift Pub
lishing Co. , 7901 South 
IH-35, Austin, TX 7B744. 

Termexec, a comprehensive 
communications package. 
You can log in via modem to 
a remote host computer, elec
tronic bulletin-board system, 
or an information, news, or 
stock-market service. Fea
tures include expanded char
acter set, long-file handling, 
scrolling, macro commands, 
exec files, full-screen editor, 
and more. A hotline is avail
able for technical support. 
For II Plus and He; floppy 
disk, $79.95. Exec Software 
Inc., 201 Waltham St., Lex
ington, MA 02173. 

Atari 

Cosmic Tunnels, an arcade
type game. Save your planet 
Sirref from energy starvation 
the Jebs have imposed by de-

' straying their space mines 
and missile launchers. Then 
retrieve as many glowing 
energy bars from four aster
oids as you can while avoid
ing dynobots and quicksand. 
For BOO and 1200; floppy 
disk, $34.95. Datamost Inc. ,  
B943 Fullbright Ave.,  Chats
worth, CA 91311-2750. 

FDOS, a disk operating sys
tem for FORTH users. In ad
dition to performing normal 
DOS 2.0S file manipulations, 
this program also converts 
DOS files to FDOS files that 
are saved on your FORTH 
disk. You can create data files 
with existing BASIC pro
grams operating under DOS 
2 .0S, and then convert them 
for use in a FORTH program . .  
For 400/BOO and 1200; floppy 

disk, $39.95. Superware, 202B 
Kingshouse Rd . ,  Silver 
Spring, MD 20904. 

Hellcat Ace, a flying-combat 
simulation. The three-dimen
sional scene is in the Pacific 
during WWII. You confront 
14 scenes in time ranging 
from 1940 to defending the 
fleet from Kamikaze attacks 
during the invasion of Iwo 
Jima in March 1945. Become 
an ace by maneuvering your 
aircraft through aileron rolls, 
loops, split Ss, and Immel
mann turns. For 400/BOO; 
floppy disk, $29.95. Micro
prose Software, 10616 Beaver 
Dam Rd., Hunt Valley, MD 
21030. 

Major League Hockey, a hoc
key-simulation game. Use 
your maneuvering ability to 
score goals and beat the 
other team. Features include 
a scrolling display of the rink 
and a game timer. Because 
the ice rink is triple the 
screen size, your view of the 
rink changes according to 
where the puck is. For 400/ 
BOO and 1200; cartridge, 
$44.95. Thorn Emi Home 
Video, 1370 Avenue of the 
Americas, New York, NY 
10019. 

Monster Smash, an arcade
type game. You are the mas
ter of the local graveyard. The 
monsters who have moved in 
have destroyed the peace and 
quiet and are trying to escape 
through the gates. You must 
smash as many monsters as 
possible but let all the visitors 
and children pass through 
the gates unharmed. For 400/ 
BOO and 1200; floppy disk, 
$29.95. Datamost Inc. (see ad
dress above. 

Mountain King, an arcade
type game. Armed only with 
a flashlight and a thirst for 
adventure, you delve into the 
heart of a secret mountain 
and try to capture the crown. 
Carry it safely to the top of 

the mountain before your 
time expires and you will be
come Mountain King; if not, 
you will be destroyed. Re
quires a joystick. For 400/BOO; 
cartridge, $25. CBS Software, 
1 Fawcett Place, Greenwich, 
CT 06B36. 

Party Mix, a collection of five 
arcade-type games. In Bop a 
Buggy, you drive a two
wheeled buggy through vari
ous screens to cross the 
finish line. In Tug of War, 
your team tries to pull the 
opposing team across the 
line. In Wizard's Keep, you 
control a wizard who releases 
his fireball to hit chickens or 
ships. In Down on the Line, 
workers must" move packages 
around on colorful conveyor 
belts. In Handcar, you race 
on railroad tracks across the 
desert. For the 2600; car
tridge, $9.95. Epyx/Auto
mated Simulations, 1043 Kiel 
Court, Sunnyvale, CA 940B9. 

Pooyan, a high-resolution 
arcade-type game. Battle a · 
pack of vicious wolves to pro
tect your helpless piglets. You 
shoot arrows at wolves that 
float in the air by holding 
onto balloons. For 400/BOO 
and 1200; floppy disk, $29.95. 
Datasoft, 9421 Winnetka 
Ave., Chatsworth, CA 91311. 

Scroll It, a machine-language 
program. You can implement 
variable-speed fine scrolling 
in a BASIC program. The fine 
scrolling can be continuous 
horizontal, vertical, or diag
onal; the ANTIC character 
mode can be changed; and 
the screen can be coarse 
scrolled to any x,y location. 
For 400/BOO; floppy disk, 
$19.95. Superware (see ad
dress above). 

Solar Fox, an arcade-type 
space-adventure game for 
one or two players. As Earth 
runs out of energy, you must 
navigate your starship 
through a complex matrix of 

solar cells guarded by fire
ball-shooting Sentinels. The 
faster your speed, the greater 
your reward. See if you can 
unlock the secret of the Solar 
Fox. For the 2600; cartridge, 
$25. CBS Electronics, 41 
Madison Ave.,  New York, NY 
10010. 

Space Knights, a group of 
simulated science-fiction ad
venture games. As you fol
low Jake and Lisa through 
challenging encounters, you 
try to land your rocket on the 
surface of an alien planet or 
race through the Corridor of 
Time. Learn vector-trigono
metry fundamentals in Navi
gate. For 400/BOO; floppy disk 
and book, $24.95. Reston 
Publishing Co. Inc. ,  114BO 
Sunset Hills Rd. ,  Reston, VA 
22090. 

CP/M 

Datacure, an error-detecting 
and backup/restore utility 
program for CP/M version 
2.2 operating systems. Using 
proprietary error-detection 
and correction techniques, 
you can reconstruct the ori
ginal contents of disk sectors 
that have gone bad. Rebuild 
the original file and regener
ate all the information for a 
complete track or for sectors 
damaged by a multitrack 
scratch.  Floppy disk, $99. 
Colorado Online Systems 
Inc., 40 Balfour Lane, Ram
sey, NJ 07446. 

FORTRAN Relabel, a label
renumbering program. All 
the numeric labels in FOR
TRAN programs containing 
statements and all labeled 
line references can be renum
bered using this program. 
Subroutines, function sub
programs, and Microsoft 
EDITBO line numbers are pro
cessed automatically. You 
specify ASCII code and the 
numeric value of desired 
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label and increment. Floppy 
disk, $29.95. Cleydale Engi
neering, POB 784, Dahlgren, 
VA 22448. 

Magicbind, a word-process
ing program. Upgrade your 
word-processing equipment 
with automatic numbering of 
chapters, paragraphs, and ar
ticles; automatic printing of 
personalized letters for mass 
mailing; print-time selection 
of records; automatic verifica
tion of data-file accuracy; 
flexible page heading and 
footing; and other capabili
ties. Floppy disk, $250. Com
puter Editype Systems, 509 
Cathedral Parkway lOA, New 
York, NY 10025. 

Printman, a print-spooler 
system. An alternative to the 
standard DESPOOL and 
SPOOL programs. Minicom
puter capabilities . such as 
add, change, delete, list, and 
others give you increased 
system use. Perform more 
functions on files with spe
cial features and enter any 
number of items to the list. 
Floppy disk, $195. Data Base 
Administrators Inc., W305 
S4553 Brookhill Rd. ,  Wau
kesha, WI 53186. 

The Word Machine, a 
word-processing/text-editing 
program. Transform your 
computer into an automatic 
typewriter letting you create, 
edit, store, and print letters, 
forms, manuscripts, and per
sonalized form letters. De
tailed help instructions are 
included. Floppy disk, $37. 
GB Associates, POB 3322, 
Granada Hills, CA 91344. 

Commodore 

The Complete Personal Ac
countant, five personal finan
cial programs. This package 
transforms your computer 
into a financial manager with 
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a checkbook-maintenance 
program, a detailed sum
mary budget, an appoint
ments and payments calen
dar, a "what if" spreadsheet, 
and a tax-handling format. 
For the 64; floppy disk, 
$79.95. Programmer's In
stitute, POB 3470, Chapel 
Hill, NC 27514. 

Easy Finance 1-V, five finan
cial-calculation programs that 
include a loan-analysis pro
gram, an investments-anal
ysis program, an advanced 
investments-analysis pack
age, a business-management 
package, and a statistics and 
forecasting package. For the 
64; floppy disks, I: $39.95, 
II-V: $24.95. Commodore 
Business Machines Inc., 1200 
Wilson Dr., West Chester, PA 
19380. 

Easy Script, a word-process
ing program. You can create, 
store, modify, and print text. 
A training section introduces 
you to ten sections that in
clude exercises, applications, 
and format examples. A ref
erence section shows you 
how to use the facilities, in
cluding mail-merge. For the 
64; floppy disk, $50. Commo
dore Business Machines Inc. 
(see address above) .  

Final Orbit, an arcade-type 
game. You must stop the 
Maladroid fighters who are 
raiding the Earth. You lose 
energy each time Earth or 
your fighter gets hit. Try to 
regain energy by destroying 
a Maladroid base. Bumper 
Bash included for free. For 
the VIC-20; cartridge, $39.95. 
Sirius Software Inc., 10364 
Rockingham Dr., Sacramen
to, CA 95827. 

Spitfire Ace, an air-combat 
simulation game. Fly your 
WWII fighter in loops, rolls, 
and split-S maneuvers to win 
in 14 scenarios. If you can 
complete five missions that 
include the Battle of Britain 
and the challenge of the first 

jet fighter, you become an 
ace. For the 64; floppy disk, 
$29.95. Microprose Software, 
10616 Beaver Dam Rd., Hunt 
Valley, MD 21030. 

Squish 'Em, an arcade-type 
game. As you climb to the 
top of a 48-story building to 
collect a suitcase of money, 
try to avoid being knocked 
off the building by a variety 
of Creepy Creatures or falling 
objects. For the VIC-20; cas
sette, $19.95. Sirius Software 
Inc. (see address above). 

3-D Othello, a three-dimen
sional board-game simula
tion of Othello in machine
language programming. Two 
players can compete in four 
skill levels with colorful 
graphics and sound effects 
for younger players. Helps to 
develop spatial perspective 
and strategic skills. Requires 
a joystick. For the VIC-20; 
cassette, $15. Ojai Software, 
POB 1860, Ojai, CA 93023. 

IBM 
Personal Computer 

Aura, an integrated informa
tion-management system 
containing word-processing, 
electronic-spreadsheet, busi
ness-graphics, and commu
nications programs with an 
optional micro-mainframe 
communications link. You 
can create business reports of 
customers with outstanding 
balances, weed inactive ac
counts from mailing lists, 
track sales by product and 
region, and create reorder 
lists of low inventory. Floppy 
disks, $495; with communi
cations-link capacity, $995. 
Softrend, 87 Indian Rock Rd., 
Windham, NH 03087. 

BAS LIN, a BASIC line num
ber/page program. This util
ity is designed to let BASIC 
use programs that were pre
viously created as a program 

library. You can combine pro
grams, renumber the listing, 
and create a new, enhanced 
program. Floppy disk, $35. 
Orion Co., 524 North 2nd 
St., Weatherford, OK 73096. 

Burgertime, an arcade-type 
game. Your chef is in a maze 
surrounded by pickles, hot 
dogs, and eggs that are try
ing to get him. If they catch 
him, his fast-food career is 
over. Try to sprinkle pepper 
on a pickle and dodge down 
a ladder. Floppy disk, $25. 
Mattei Electronics, 5900 Wil
shire Blvd.,  Los Angeles, CA 
90036. 

Chartmaster, a commodity
and stock-charting program. 
You can examine, analyze, 
display, and print a variety of 
price charts. You can also 
generate high, low, close bar, 
and moving averages. The 
database can be updated by 
retrieving stock or commod
ity price information via data 
communication s .  Floppy 
disks, $275. Professional 
Farm Software, 219 Parkade, 
Cedar Falls, IA 50613. 

Conquest, a prehistoric-sim
ulation game. As King of the 
Falcons, you use your 
strength and endurance 
against pterodactyl warriors. 
You must swoop down to 
destroy them while encoun
tering hurricanes, tornados, 
and dragons trying to deter 
you. Floppy disk, $39.95. 
Windmill Software Inc., 2209 
Leominster Dr., POB 1008, 
Burlington, Ontario L7P 3W8, 
Canada. 

CP +, a collection of training 
and productivity programs 
for your computer. It is a 
user-friendly interface be
tween you and the command 
interface of the operating sys
tem and provides extended 
utility features. Designed for 
nontechnical users. Floppy 
disk, $79.95. Taurus Software 
Corp . ,  Suite 170, 3155 
Kearney, Fremont, CA 94538. 



KING 
OF THE 
S-100 

JUNGLE 
liil 

Circle 218 on inquiry card. 

You'  II reign supreme when your S - 1  0 0  system is equipped with 
M acrotech 's high performance products.  Our ful l  megabyte high 
speed dynamic RAM and 1 6  channel intel l igent O MA 1/0 boards 
provide the edge you need in today's c o m petitive jungl e .  

O u r  one slot M A X  dynamic R A M  is f ie ld expandable from 2 5 6 K  t o  
o n e  megabyt e .  You get far more t h a n  just t h e  l ow price per 
k i lobyte of $ 2 . 3 9 .  You get : 

• I E E E  696 ful l  parity detection • Virtual  d isk support in a l l  popular 
D igital  Research operating systems • H i g h  Speed Z80,  8085-
6 MHZ; 8086,  8088,  6 8 , 000-8 M H Z  N o  Wait S tates 
• On-board refresh • 1 6-24 bit M e mory M apped A dd ressing option 
• O M A  fully supported in strict compl iance with I E E E  696 

Our ADIT 1 6-channel serial ljO board is n o  p ussycat either. A n  
on-board 6 M H Z  Z808 provides intel l igence f o r  a l a rge array o f  
comman d s .  P lus important things l i k e :  

• Resident virtual  d i s k  interface • M e m o ry to m e m o r y  D M A  
• 2 4 - b i t  DMA addressing • Fie ld expandable from 4 to 1 6  channels 
• Ful l  compl iance with I E E E  696 

· 

M acrotech makes every slot in your computer real ly count !  To get 
the rest of our story on the A D IT or the M A X ,  write o r  call us. In 
the S-1 00 jungle M acrotech p roducts can b e  your key to success . 

MACROTECH INTERNATIONAL CORP. 
9 5 5 1 1 rondale Ave . ,  C hatswort h ,  CA 9 1 3 1 1 ,  ( 2 1 3 ) 7 0 0- 1 5 0 1  
TELEX: 9 1 09970653 

Dealer/Distributors: Priority One Electronics [800) 423-5922, [213) 709-5 1 1 1  
John D. Owens Assoc. [212) 448-6283. In England: Fulcrum [Europe) [0621) 828-763 
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EMSearch Bioscience Soft
ware, a database-retrieval sys
tem. You can store, cross
index, and retrieve electron
micrograph records. For use 
in biological and materials 
science, this program uses 14 
search categories (specimen, 
fixative, and user-defined) for 
4200 to 8500 electron micro
graphs on one disk. No com
puter experience is neces
sary. Floppy disk, $99. New 
Leaf Enterprises Inc., 1901 C 
Waters Edge, Ft. Collins, CO 
80526. 

The Executive's Guide to the 
IBM Personal Computer, a 
BASIC programming and 
Visicalc spreadsheet template 
for business purposes. Exec
utives can learn to program 
chapter by chapter by using 
payroll, inventory, and other 
business examples. Mathe
matical experience is not re
quired. Floppy disks, $49.95. 
Reston Publishing Co., 11480 

Sunset Hills Rd., Reston, VA 
22090. 

Financial Planning for lotus 
1-2-3, an electronic-spread
sheet template program. You 
can calculate 16 financial 
planning and forecasting 
problems contained on disk. 
Each program, called a work� 
sheet, is a complete and 
ready-to-use program that 
solves several related finan
cial problems with Lotus 
1�2-3. Floppy disk, $89.95. 
Howard W. Sams & Co. Inc., 
4300 West 62nd St., Indian
apolis, IN 46268. 

Fantastic, a document-en
hancing printer program. De
signed to work with a word 
.processor, this program lets 
you print diagrams, draw
ings, and foreign language 
characters with 20 fonts sup
porting sub- and super
scripts, italics, underline, 
bold, and more. You can also 

Egghead Bjies Bacli 
Fi nal ly there's a convenient, s im
ple way to buy the hottest quality 
software at the lowest possible 
prices. Introducing Egg head's new · 
Software S implified Catalog & Buyers' 
Guide. H u ndreds of programs, l isted 
by category, prioritized by popularity, 
with the d ifference between products, 
what they do and compatible hardware . .;-.......,.....,_ 

I !th�u�o�n�'l� you Eg�d's new I I Catalog & Buyer's Guide. Only $1 plus 4-bits postage and I handling. II Name I Address. Phone n 

I City, State, Zip I D Check D Money Order enclosed. 

I. D VISA, D MasterCard II Exp. Date__ I Washington State residents add 7.9% sales tax. 

I To order by phone: (206) 451-81 55 I r:/"J�An l'J�£1r=A-D 1 0636 Main St. ll206 

I. �"� ;>Vr l VY�I' Bellevue, WA 98004 •. · 
B SM 

· · · - · · · · · 
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create your own character 
set. Floppy disks, $125. IHS 
Systems, Suite 211, 47lB Meri
dian Ave., San Jose, CA 95118. 

4-Point Graphics, a color
graphics program that fea
tures a four-part cursor for 
versatility in creating, manip
ulating, storing, and retriev
ing images from all or part of 
the screen. Dual memory 
buffers allow access to im
ages for comparison, over
lays, and creation of anima
tion. Floppy disk, $195. Inter
national Microcomputer 
Software Inc., 633 Fifth Ave., 
San Rafael, CA 94901. 

The Idea Processor, an inte
grated word-processing sys
tem and textual data-man
agement system that run 
simultaneously. This pro
gram lets you save spread
sheets and graphics in a data
base, cross-index them using 
10 keywords, use graphics 

from DOS-based programs 
in its printed documents, and 
put on a slide-show presen
tation with a graphics pro
gram. Floppy disk, $295. Idea 
Ware, 225 Lafayette St., New 
York, NY 10012. 

· 

Knoware, an educational 
program for business profes
sionals that teaches business 
applications. By playing 
games, you learn about 
spreadsheet applications, 
database management, text 
editing, financial decision
making, simple graphics, 
and programming tech
niques. Floppy disk, $95. 
Knoware Inc.,. 301 Vassar St., 
Cambridge, MA 02139. 

Match Wits, an educational 
game for the whole family. In 
six categories (words, sports, 
famous people, multiplica
tion, cities, and animals), you 
try to match pairs to uncover 
a hidden picture puzzle. You 

New Release! 

M I C R OSTAT® 

MICROSTAT® .Rei .  4.0 has al l  of the powerfu l 
features that have made M I CROSTAT® the most 
popu lar interactive statist ics package for the past 
several years and now inc ludes: 

• I nterface with ASC I I  f i les and external 
data base/spreadsheet fi les. 

• Output red irect ion to text f i les for edit ing 
and report generat ion.  

· 

• Miss ing data hand l i ng .  

• Improved Recode/Select options. 

• Handles large data sets. F i le size is l im ited 
on ly by disk capacity for most procedures . 

Runs under MS-008/PC-DOS, CP/M86, and 
CP/M. Requ i res 128K memory (64K for CP/M). 
The price of $375 inc ludes the expanded manual. 
A demo disk and manual are avai lable for $40. 

• 
Registered trademarks: Ecosoft ( M I CROSTAT). Microsoft 

(MS-DOS). I B M  (PC-DOS), Digital  Research (CP/M.  CP/M-86) 
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can also create and program 
your own categories. Floppy 
disk, $29.95. CBS Software, 1 

Fawcett Place, Greenwich, 
cr 06836. 

Night Stalker, an arcade
type game. Your man is 
trapped in a maze with 
robots, spiders, and bats try
ing to track him down. 
Destroy them with your gun 
before they get him. Floppy 
disk, $24. Mattei Electronics 
(see address above). 

PC Write, a word-processor 
and text-editor program. This 

· program helps you write and 
format any text. FeatUres in
clude insert, replace, delete, 
wordwrap, search, move and 
copy blocks, a split-screen 
mode, and functions for 
more advanced users. Flop

PY disk and manual, $35. 

User registration fee, $75. 

Quicksoft, 219 First North 
#224, Seattle, WA 98109. 

Pits & Stones, an artificial-in
telligence strategy game for 
all ages. Try to collect the 
most stones in your home pit 
by taking turns distributing 
them. Plan each move ahead 
while anticipating your op
ponent's strategies. Floppy 
disk, $36.95. Orion Software, 
POB 2488, Auburn, - AL 
36831. 

Realpac, a collection of real 
estate analyses programs. 
Features include files that let 
you calculate tixed rate, fixed 
principal reduction, gradu
ated payment and equity, re
negotiable/variable rate 
amortization schedules, in
ternal rate of return calcula
tor, and other progra:rp.s re
lated to real estate purchas
ing and sales. Floppy disks, 
$275. Creative Business Com
puter Systems Inc., 6731 Red 
Rd., Coral Gables, FL 33143. 

Rogue, a fantasy-adventure 
game. You are on a quest for 
the amulet of Yendor in the 

Dungeons of Doom. Dis
cover magical objects, food, 
and weapons, but beware of 
the monsters lurking in the 
darkness.  Floppy disk, 
$44.95. Artificial Intelligence 
Design Systems, POB 3685, 
Santa Clara, CA 95055. 

SR-LIB, a library-manager 
program. You can create and 
modify library files that are 
compatible with the PC-DOS 
linker. Add object files, delete 
and replace modules in a lib
rary, and list the names of the 
modules in a library. Floppy 
disk, $29.95. Software Re� 
search, POB 10004, Austin, 
TX 78766. 

Scientific M athematical 
Function Library, a mathe
matical-applications system. 
This Microsoft package is for 
C programmers in engineer
ing and graphics who need 
more mathematical sophisti
cation than C provides. Fea
tures include 20 functions, 
fatal errors, warning errors, 
and a math library of three 
files. Floppy disk, $45. Soft 
C, 14350 Southwest Derby 
St., Beaverton, OR 97005. 

Small Fortune Auto-Ledger, 
a general-ledger program. 
Handle your bookkeeping by 
structuring your · accounts 
and reports. Designed for 
business-accounting needs, 
features include . transaction 
entries, ·suggested accounts, 
setting up reports, testing 
templates, and updating 
records. Floppy disks, $250. 

Emerald Software Inc., 2416 
Warren Ave. N, Seattle, WA 
98109. 

Tillo Ch'i, a Chinese-checkers 
simulation game. Played on 
a six-pointed star, two to six 
players take turns consecu
tively moving men from their 
star point to the opposite star 
point. Whoever makes it in 
the least number of moves is 
the winner. Floppy disk, 
$24.95. Microclassics, 315 

Circle 86 on inquiry card. 

OPTIMIZING C86TM • 
controls Charlie . . .  Uke a 
Puppet on a String ! 

Serious programmers can use 
Optimizing C86 to control the IBM 
PC and other MS· DOS/PC·DOS 
computers. Features include: 
o Full and Standard versions of the 

C language - to balance portabil ity 
with complete control of the machine. 

o Hardware and operating system interfaces for: 
graphics. interrupt control, 8087 use. 1/0 ports. 
real time applications and for producing ROMS. 

o Standard MS·DOS Linker support and option to pro
duce MASM from C86. This helps integrate with 
MASM, MS FORTRAN and PASCAL 

o A rich set of libraries includes source for K&R func
tions. string handling, graphics. sorting, floating point 
(8087 and 8086/88), "Large" model ( 1 ,OOOK RAM), 
"Small" memory model, MS- DOS 1 . 1 ,  1 .25, 2.0, 2. + + .  

o Support for numerous add-on libraries including: 
HALO Graphics, C Tools, PHACT for ISAM fi le 
management and numerous others. Ask for a list. 

Pull Charlie's strings with our fast, complete, reliable C 
Compiler - the leading compiler for serious program· 
mers of MS-DOS and CPM-86 systems. II Computer Innovations "Th�Say It All 980 Shrewsbury Avenue • • • 

Suite J-504 We It All ! "  
Tinton Falls, N .J. 07724 
(20t )  542-5920 Visa and MasterCard accepted. 

C86 is a trademark of Computer Innovations. Inc. CPM-86 and MPM-86 are 
trademarks of Digital Research. MS-DOS is a trademark of Microsoft. 
PC-DOS is a trademark of International Business Machines. 
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West Grand Ave. ,  El Segun
do, CA 90245. 

Osborne 1 

Cost Estimating With Risk 
Analysis (CEWRA), a 
spreadsheet-template busi
ness program designed to let 
you estimate project costs 
using fundamental risk
analysis techniques. It in
cludes three types of esti
mates: constant, uniform, 
and triangular for project
cost elements such as labor, 
materials, and capital. For 
use with Supercalc. Floppy 
disk, $39. CPG Inc., POB 
1057, Chester, VA 23831. 

Multi-Factor Productivity 
Measurement Model for 
Small Business (MFPMM
SB), a spreadsheet-template 
small-business program. 
Enter the price and quantity 
data for input and output fac
tors and you receive calcu
lated desired productivity in
dexes, ratios, and their im
pact on profits. For use with 
Supercalc. Floppy disk, $79. 
CPG Inc. (see address 
above). 

TRS-80 

Accounts Receivable, an ac
counting program that mon
itors sales and incoming 
funds. Features include a bal
ance-forward system, a ca
pacity of up to 2000 transac
tions per month with 150 
customers on file, optional 
late-charge processing, mail
ing labels, and printing of 
general-ledger reports. For 
the Model 4; floppy disks, 
$199.95. Radio Shack, 300 
One Tandy Center, Ft. Worth, 
TX 76102. 

COBOL for the TRS-80, Vol
ume One, an instructional 
package designed to teach 
the fundamentals of COBOL 
programming to secondary 
and college-level students. 
Each chapter of the manual 
includes an overview, objec
tives, hands-on experience, 
flowcharts and diagrams 
where applicable, programs, 
discussion, a summary, and 
review. For Models II, 12, and 
16; floppy disk, $49.95. Radio 
Shack (see address above). 

Corplan, a business-simula
tion program. This educa
tional package is designed to 

supplement business instruc
tion at the college or ad
vanced secondary levels by 
simulating corporate opera
tions. This program puts a 
player or a team in control of 
a theoretical corporation, 
planning overall business 
policy and applying the deci
sions needed for success. No 
computer experience is 
needed. For Models ill and 4; 
floppy disk, $49.95. Radio 
Shack (see address above). 

Diskdisk, a hard-disk file
allocation program. You can 
turn your hard-disk drive in
to a logical series of floppy
disk drives. Create files on a 
disk that appear to the sys
tem to be other disk drives. 
All system functions are 
available as if these files were 
actual drives. Mirror-image 
backups function normally. 
For Models I and III (version 
5.1) and Model 4 (version 
6.0); floppy disks, $99. Logical 
Systems Inc. ,  8970 North 
55th St., POB 23956, Milwau
kee, WI 53223. 

Examiner, a BASIC program 
for teachers to administer 
tests to students at a com
puter. Students find out im
mediately if their answers are 

right or wrong. Teachers can 
display student grade lists 
and answers, and determine 
the selected test items that 
need review by the frequen
cy of errors. For Models III 
and 4; floppy disk, $69.95. 
Microsoftware Services, POB 
776, Harrisonburg, VA 22801. 

Guardian, an arcade-type 
game. Protect ten energy 
modules that enemy ships 
are trying to steal from your 
planet's force field. Catch, 
but do not destroy, the 
enemy with a stolen module 
or else the energy will be lost 
and the enemy will trans
form to a higher energy state. 
For the Color Computer; 
floppy disk, $29.95; cassette, 
$27.95. Quasar Animations, 
1520 Pacific Beach Dr., San 
Diego, CA 92109. 

Investment Analysis, a port
able three-program package. 
Fixed Income Security Eval
uator calculates data useful 
for buying or selling fixed
income securities. Commis
sion Calculator calculates 
commission charges for stock 
and option transactions. Op
tion Strategy Evaluator calcu
lates the results of option 
transactions involving vari-

For the Home and the Office 
The ORGAN IZER  and the COPY STA N D  Contractor Dynax LeHer Ouallty 

0X" 1 5 Daisy Wheel Printer 

We designed it and priced it just for you. 
The Organizer with its m ulti- com part
ments keeps everything in easy reach. 
1 4w x 1 0d x 1 2 h, the stand with its free
moving locator is great for all documents. 
0 Organizer 1 5.95 0 Stand 4.95 
0 Both for o n ly 19.95 
0 Beige 0 Gray 0 Yellow 0 Lt. Blue 
GA Residents add 4% sales tax. 
Send check to R . P.D.  Products of GA. 
P.O. Box 54 1 ,  P ine Lake, GA 30072 

Name ____________________ __ 
Address--------------------
City/State/Zip 

Circle 414 on inquiry card. 
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Mult i -slate/ mu l t i - un i on var iab le- r ate payrol l  
with cert ified reports. subcontract management. 
accounts payable. equipment costing. accounts 
receivable. general ledger. estimating and critical 
path. Fully integrated. excellent audit trail . 
source code supplied. Mature installed 5V, years 
nationwide. Multi-user available. 

A-SYSTEMS CORPORATION 

WriHen for 
CP/M 80. CP/M 86 

and MS DOS 

1 6 1 0  South Main · Dept. HB 
Bountiful. Utah 84010 

801-298-0052 

Circle 413 on inquiry card. 

nlii���;g r:� 
• Proportional .. ·· · · • 

Spacing 
• Auto Double 

Strike 
• Logic Seeking 1y $4 3 5 
• Bi-directional DR 

Printing 
• Optional Key Board . . $ t 4 5  

• Brother H R t  . . . . . . . . . . . . . . . . . .  $555 

• Epson FX80 . . . .  $549 

• SIIIJO, Monltor/Pr1nler/SeRwll'll . . . .  $1395 
• CITOH, Geminis and more 

AU PRODUCTS UP TO 40% DISCOUNT 

THE C OMPUTER C LUB, INC. 
8380 Miramar R d  .. S le  2 0 0  � San Drego. CA 92 1 2 6  ffi 

(61 9) 578-5654 
Circle 415 on inquiry card. 



ous combinations of put and 
call purchases and sales. For 
the Model 100; cassette, 
$69.95. Radio Shack (see ad
dress above). 

LS-HOST/Term, a telecom
munications package. This 
set of seven programs lets the 
Model 4 emulate an ADDS 
25 terminal with video ef
fects. The computer can also 
be remotely controlled by 
another computer or ter
minal. Package includes a 
binary-to-ASCII conversion 
utility and a file-transfer pro
gram using Christiansen pro
tocol. For the Model 4; flop
py disk, $199. Logical Sys
tems Inc . (see addres s  
above). 

MLIB, a program that aids in 
the construction of Microsoft
compatible relocatable object
file libraries. Commands let 
you add, replace, copy, or 
delete modules from existing 
libraries or you can create 
new libraries from individual 
modules. For Models I and 
III; floppy disk, $50. Misosys, 
POB 4848, Alexandria, VA 
22303-0848. 

Real Estate Investment Anal
ysis, five financial-planning 
programs. Mortgage Analysis 
calculates percentages of 
loans, mortgages, amortiza
tion, and more. Mortgage 
Equity Analysis calculates 
values, resale prices, ratios, 
and yields. Present Worth 
Analysis calculates the pres
ent value and worth of 
steady and uneven income. 
Utility Routine Analysis cal
culates interest, expenses, 
budgets, capitalization rate, 
and more. Statistical Analysis 
performs tests using deci
sion-tree and time-trend 
analysis to forecast net
operating income. For the 
Model III; floppy disk, 
$99.95. Radio Shack (see ad
dress above). 

The Traveling Appointment 
Manager, a portable appoint-

ment-reminder program. 
Keep track of personal and 
professional appointments. 
Enter dates up until the turn 
of the century. Old appoint
ments are erased unless you 
reschedule them. You can 
also list things-to-do and 
print your calendar. For the 
Model 100; cassette, $59.95. 
Traveling Software Inc., 11050 
Fifth Ave. NE, Seattle, WA 
98125. 

The Traveling Time Mana
ger, a portable time-keeping 
program. You can keep track 
of billable and nonbillable 
work hours. Other applica
tions include keeping track of 
expenses, recording and list
ing student grades, manag
ing equipment and machin
ery usage, tracking a runner's 
miles, and averaging time per 
mile. For the Model 100; cas
sette, $59.95. Traveling Soft
ware Inc .  (see address 
above) . 

TRS-80 Wordstar, an adapted 
version of the word-proces
sing program by Micropro. 
Features include automatic 
line wrap, margin set, and 
various other text adjust
ments. On-screen help and 
prompts let you design and 
lay out your pages. The 
documentation describes the 
differences between the two 
versions. Includes sinal
LDOS, an enhanced operat
ing system. For the Model III; 
floppy disk, $395. Logical 
Systems Inc. (see address 
above) . 

Other Computers 

Picture Perfect, a business
graphics system. With this 
program you can transform 
your data into pies and ex
ploded pies, vertical and 
horizontal bar charts, or line 
charts. Features include nu
merous bar and pie shading 
patterns. For the Hewlett-

Packard HP 150; floppy disk, 
$295. Computer Support 
Corp., 4215 Beltwood Park
way, Dallas, TX 75234. 

Stock Control, a stock-con
trol system. You can keep 500 
items per file with a two-sec
ond access time. Features in-

elude an audit trail, item/ 
supplier search facilities, 
reorder levels, nine menu op
tions, and unlimited entries. 
For the Timex/Sinclair 2000 
(Spectrum); cassette, £14.95. 
Kemp Limited, 43 Muswell 
Hill, London N10 3PN, 
England. •  

tor Apple, IBM PC, TRS·80 8c 
other Desk· Top computers 

t ents or invoices . . . 

• Continuous checks, sta em , 

500 for $49.95 or
h

l��o 
softWare publishers. 

• compatible wit . ons Mlcro-perfTM 
• Diskettes, pri�t� r,•��ork' station aids. 

letterheads, a e 
' 1 s small quantities. 

• High quality' low pr ce ' 

• Money-Back Guar�n�es�·pplles ordered bY 
• Next daY shipmen o 

TOLL FREE. phone. 
FREE CATALOG 

• send today 1or your r - - - - - - - - - - - --,  
Please rush my FREE NEBS Computer Forms Catalog. 

{ ) I 
I �  

� 

I 
Company Name Your Line of Business I 
Street Address I 

I �C�ity-, S�t�ate-a�n7d Z�ip�--•u�s�e c�o=m�pu7-te7.rf�or�(C�h=ec"-k=as�m�a=ny�a=s a�p�ply�)----------
� D Home D Bus�ness D Word Processing D Accounting - 0 Apple 0 TRS·SO D Plan to purchase D Have a 1 ri\iiiiiE A Nebs D IBM PC D Other Within pnnter? 

G6A 84 3 CODE 11 008 I L ���!t�wnsend, MA 0 1 469 - - _. 
A division of New England Busi ness Service, Inc.  

Circle 261 on inquiry card. BYfE March 1984 469 



Ada, An Advanced Introduc
tion, Narain Gehani. Engle
wood Cliffs, NJ: Prentice
Hall, 1983; 700 pages, 18 by 
24.3 em, hardcover, ISBN 0-
13-003997-7, $28.95. 

Advanced BASIC, Roy A.  
Boggs. Reston, VA: Reston 
Publishing Co., 1983; 208 
pages, 15.3 by 22.8 em, soft
cover, ISBN 0-8359-0161-0, 
$16.95. 

Affordable Word Processing, 
Richard A. McGrath. Engle
wood Cliffs, NJ: Prentice
Hall, 1983; 160 pages, 15.3 by 
22.8 em, softcover, ISBN 0-
13-018259-1, $10.95. 

Applied Numerical Methods 
for the Microcomputer, Terry E. 
Shoup. Englewood Cliffs, NJ: 
Prentice-Hall, 1984; 272 
pages, 15.8 by 23.8 em, hard
cover, ISBN 0-13-041418-2, 
$25.95. 

Basic Beginnings, Susan 
Drake Lipscomb and Mar
garet Ann Zuanich. New 
York: Avon/Camelot Books, 
1983; 96 pages, 13 by 19 em, 
softcover, ISBN 0-380-83774-9, 
$2.25. 

BASIC-80 and CP/M, Jack 
Jay Purdum. New York: Mac
millan Publishing Co., 1983; 
240 pages, 17.5 by 25.5 em, 
softcover, ISBN 0-02-397020-
0, $16.95. 

Basic & Pascal In Parallel, 
S. J. Wainwright. London, 
England: Bernard Babani 
Ltd.,  1983; 64 pages, 11 by 18 
em, softcover, ISBN 0-85934-
101-1, £1.50. 

BASIC-PLUS for Business, 
Wilson T. Price. New York: 
Holt, Rinehart and Winston, 
1983; 350 pages, 23.5 by 17.5 
em, softcover, ISBN 0-03-
061768-5, $17.95. 

Basic Programs for Production 
and Operations Management, 
Pricha Pantumsinchai, M. 
Zia Hassan, and Ishwar D. 
Gupta. Englewood Cliffs, NJ: 
Prentice-Hall, 1983; 448 
pages, 15 by 22.5 em, soft
cover, ISBN 0-13-066266-6, 
$14.95. 

Battlestar BASIC for the 
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Books Received 
TRS-80, David H. Dasen
brock. Indianapolis, IN: 
Howard W. Sams & Co., 
1983; 104 pages, 13.5 by 21.5 
em, softcover, ISBN 0-672-
22006-7, $12.95. 

CP/M Bible, Mitchell Waite 
and John Angermeyer. In
dianapolis, IN: Howard W. 
Sams & Co., 1983; 432 pages, 
18 by 23 em, softcover, ISBN 
0-672-22015-6, $19.95. 

CP/M and the Personal Com
puter, Thomas A. Dwyer and 
Margot Critchfield. Reading, 
MA: Addison-Wesley, 1983; 
512 pages, 21.8 by 28 em, soft
cover, ISBN 0-201-1-355-9, 
$19.95. 

Churches, Charities & Com
puters, G .  Walter Coles. 
Huntington Beach, CA : 
Coles Associates, 1983; 208 
pages, 13.5 by 21 em, soft
cover, ISBN-none, $15. 

Commodore Software Ency
clopedia, 3rd ed. Commodore 
Business Machines Inc., West 
Chester, PA: Commodore 
Electronics Ltd. ,  1983; 896 
pages, 21.5 by 28 em, soft
cover, ISBN 0-672-21944-1, 
$19.95. 

The Complete Book of Home 
Computers, Van Waterford. 
Blue Ridge Summit, PA: Tab 
Books, 1982; 256 pages, 13 by 
20.5 em, softcover, ISBN 0-
8306-1423-0, $10.95. 

Computer Assisted Invest
ment Handbook, Albert I .  A. 
Bookbinder, Elmont, NY: 
Prograrnmed Press, 1983; 230 
pages, 17.8 by 25 em, soft
cover, ISBN 0-916106-03-9, 
$19.95. 

Concepts for Distributed Sys
tems Design, Gregor von 
Bachmann. New York: 
Springer-Verlag, 1983; 274 
pages, 17 by 25 em, hard
cover, ISBN 0-387-12049-1, $19. 

Conceptual Programming Us
ing BASIC, Allen Baker and 
Kathy Hamrick. Englewood 
Cliffs, NJ : Prentice-Hall, 
1984; 224 pages, 15 by 22.7 
em, softcover, ISBN 0-13-
166678-9, $16.95. 

A Course on Programming in 

FORTRAN, 2nd ed. Valerie J. 
Calderbank . New York: 
Methuen Inc. ,  1983; 196 
pages, 15.5 by 23.5 em, soft
cover, ISBN 0-412-23790-3, 
$9.95. 

Data Management and File 
Processing, Mary E .  S .  
Loomis. Englewood Cliffs, 
NJ: Prentice-Hall, 1983; 512 
pages, 16 by 23.5 em, hard
cover, ISBN 0-13-196477-1, 
$29.95. 

Developing Data Structured 
Information Systems, Michael 
H. Brackett. Topeka, KS: Ken 
Orr & Associates Inc., 1983; 
206 pages, 21.5 by 28 em, 
softcover, ISBN 0-9605884-1-8, 
$20. 

Developing Microcomputer
based Business Systems, Chris 
Edwards. Englewood Cliffs, 
NJ: Prentice-Hall, 1983; 224 
pages, 15 by 22.5 em, soft
cover, ISBN 0-13-204545-1, 
$16.95. 

Documenting Computer Ap
plication Systems, Derek A.  
Kelly. Princeton, NJ: Petrocel
li Books, 1983; 186 pages, 16 
by 24 em, hardcover, ISBN 
0-89433-206-6, $19.95. 

Documentation Development 
Methodology, Techniques for 
Improved Communications, 
Sandra Pakin & Associates 
Inc., Englewood Cliffs, NJ: 
Prentice-Hall, 1982; 240 
pages, 22 by 28.8 em, hard
cover, ISBN 0-13-217167-8, $35. 

Dynamics of Visicalc, Barry 
D. Bayer and Joseph J. Sobel. 
Homewood, IL: Dow Jones
Irwin, 1983; 200 pages, 19 by 
23.5 em, softcover, ISBN 0-
87094-391-X, $19.95. 

Executive's Guide to Com
puter-Based Information Sys
tems, James C. Wetherbe. 
Englewood Cliffs, NJ: Pren
tice-Hall, 1983; 192 pages, 16 
by 24 em, hardcover, ISBN 0-
13-295428-1, $17.95. 

Forecasting on Your Micro
computer, Daniel B. Nickell. 
Blue Ridge Summit, PA: Tab 
Books, 1983; 384 pages, 19.5 
by 23.5 em, softcover, ISBN 0-
8306-0607-6, $15.50. 

High-Tech Consulting, John 
Zarrella. Fairfield, CA: Micro
computer Applications, 1983; 
176 pages, 15.3 by 23 em, soft
cover, ISBN 0-935230-08-4, 
$18.95. 

Haw to Program Your Atari in 
6502 Machine Language, Sam 
D. Roberts. Holzkirchen, 
West Germany: Ing. W. Hof
acker G mbH, 1982; 112 
pages, 13 by 20.5 em, soft
cover, ISBN 3-92-1682-97-5, 
$9.95. 

IEEE Transactions on Com
munications, The Institute of 
Electrical and Electronics 
Engineers Inc. Englewood 
Cliffs, NJ: Prentice-Hall, 1983; 
192 pages, 22 by 28.5 em, 
hardcover, ISBN 0-13-450271-
X, $30. 

Inside the IBM Personal Com
puter, revised ed. Tenley De
sign. Washington, DC: Star
ware, 1982; 36 pages, 13.5 by 
21.5 em, softcover, ISBN
none, $14. 

Introduction to Data Base 
Management in Business, 
James Bradley. New York: 
Holt, Rinehart and Winston, 
1983; 642 pages, 18 by 24 em, 
hardcover, ISBN 0-03-061693-
X, $33.95. 

Introduction to Information 
Processing, William M. Fuori 
and Dominick Tedesco. 
Englewood Cliffs, NJ: Pren
tice-Hall, 1983; 352 pages, 
23.3 by 17.5 em, softcover, 
ISBN 0-13-484634-6, $9.95. 

Introduction to Numerical 
Computation in PASCAL, 
P. M. Dew and K. R. James. 
New York: Springer-Verlag, 
1983; 304 pages, 15.5 by 23.5 
em, softcover, ISBN 0-387-
91216-9, $16. 

An Introduction to Visicalc 
Spreadsheeting for the TRS-80 
Model III, Harry Anbarlian. 
New York: BYTE Books/ 
McGraw-Hill, 1983; 448 
pages, 15.8 by 23.5 em, spiral
bound, ISBN 0-07-001597-X, 
$49.95. Includes 5lf4-inch 
floppy disk. 

Machine Code and Better 
Basic, Ian Stewart and Robin 



I 4. • 

Jones. Boston, MA: Birk
hauser, 1983; 200 pages, 16 by 
24 em, softcover, ISBN 3-
7643-3115-1, $11.95. 

Manager's Guide to Com
puters and Information Systems, 
Larry E. Long. Englewood 
Cliffs, NJ : Prentice-Hall, 
1983; 416 pages, 15.5 by 23.5 
em, hardcover, ISBN 0-13-
549394-3, $25. 

McGraw-Hill Encyclopedia of 
Electronics and Computers, 
Sybil P. Parker, ed. New York: 
McGraw-Hill, 1984; 976 
pages, 22.3 by 28.8 em, hard
cover, ISBN 0-07-045487-6, 
$59.50. 

Micro Cookbook, Fundamen
tals, vol 1. Don lancaster. In
dianapolis, IN: Howard W. 
Sams & Co., 1982; 384 pages, 
13.5 by 21.5, softcover, ISBN 
0-672-21828-3, $15.95. 

Micro Cookbook, Machine 
umguage Programming, vol. 2. 
Don Lancaster. Indianapolis, 
IN: Howard W. Sams & Co., 
1983; 13.5 by 21.5 em, soft
cover, ISBN 0-672-21829-1, 
$15.95. 

Micros for Managers, Joseph 
R. Little, Philip E. Mackey, 
and Leroy J. Tuscher. Tren
ton, NJ: New Jersey School 
Boards Association, 1983; 276 
pages, 21.5 by 28 em, soft
cover, ISBN 0-912337-01-1, 
$28. 

Micro Software Distributors, 
Richard Loftin and Jack F. 
Shelton, eds. Washington, 
DC: Software Research Co., 
1983; 192 pages, 20.3 by 26.8 
em, softcover, ISBN 0-940758-
26-1, $95. 

Microcomputers, A Parent's 
Guide, Kenneth P. Goldberg 
and Robert D. Sherwood. 
New York: John Wiley & 
Sons, 1983; 208 pages, 15 by 
23 em, softcover, ISBN 0-471-
87278-4, $8. 95. 

Microcomputer Companies in 
the UK, 1st ed. Eurolec 58. 
Bristol, England: David Ray
ner Publisher, 1983; 370 
pages, 21 by 30 em, softcover, 
ISBN 0-900614-58-7, $50. 

Microcomputer Experimenta
tion with the Synertek SYM-1, 
Lance A. Leventhal. Engle-

wood Cliffs, NJ: Prentice
Hall, 1983; 512 pages, 17.5 by 
23.5 em, softcover, ISBN 0-13-
580910-X, $19.95. 

Needed: Professional Manage
ment in Data Processing, John 
J .  Callahan.  Englewood 
Cliffs, NJ : Prentice-Hall, 
1983; 224 pages, 15.5 by 23.5 
em, hardcover, ISBN 0-13-
610956-X, $25. 

New Technology Coloring 
Book, Rita Aero and Howard 
Rheingold. New York: Ban
tam Books, 1983; 80 pages, 
21.3 by 27.5 em, softcover, 
ISBN 0-553-34022-0, $6.95. 

Numerical Methods for Un
constrained Optimization and 
Nonlinear Equations, J. E .  
Dennis Jr. and Robert B. 
Schnabel. Englewood Cliffs, 
NJ: Prentice-Hall, 1983; 400 
pages, 16 by 23.5 em, hard
cover, ISBN 0-13-627216-9, 
$28.95. 

101 Projects for the ZBO, 
Frank P. Tedeschi and Robert 
Colon. Blue Ridge Summit, 
PA: Tab Books, 1983; 368 
pages, 19.5 by 23.5 em, soft
cover, ISBN 0-8306-1491-5, 
$16.95. 

PDP-11 Software Source Book, 
1st ed. Maynard, MA: Digital 
Equipment Corp., 1983; 998 
pages, 13.3 by 20.3 em, soft
cover, free. 

The Personal Compu ter 
BASIC(S) Reference Manual, 
Donald A. Sordillo. Engle
wood Cliffs, NJ: Prentice
Hall, 1983; 336 pages, 17.5 by 
23.5 em, softcover, ISBN 0-13-
658047-5, $16.95. 

The Personal Computer Book, 
Peter A. McWilliams. Los 
Angeles, CA: Prelude Press, 
1983; 336 pages, 15.3 by 22.8 
em, softcover, ISBN 345-
31106-X, $9.95. 

The Personal Computer in 
Business Book, Peter A. Mc
Williams. Los Angeles, CA: 
Prelude Press, 1983; 288 
pages, 15.3 by 22.8 em, soft
cover, ISBN 345-31294-5, 
$9.95. 

Personal Computing with 
the UCSD P-System, Mark 
Overgaard and Stan String
fellow. Englewood Cliffs, NJ: 

Prentice-Hall, 1983; 464 
pages, 15.5 by 23.5 em, hard
cover, ISBN 0-13-658096-3, 
$23.95. 

Pocket Guide to FORTH, 
Linda Baker and Mitch 
Derick. Reading, MA: Addi
son-Wesley, 1983; 110 pages, 
10 by 15.5 em, spiral-bound, 
ISBN 0-201-10103-3, $7.25. 

The Politics of Projects, 
Robert Block. New York: 
Yourdon Press, 1983; 152 
pages, 15 by 23 em, softcover, 
ISBN 0-917072-35-9, $18.50. 

Planning for Future Market 
Events Using Data Processing 
Support, Jerome Svigals. New 
York: Macmillan Publishing 
Co., 1983; 202 pages, 16 by 
24.5 em, hardcover, ISBN 0-
02-949740-X, $27.95. 

Planning, Implementation, 
and Control in Product Test and 
Assurance, Richard H .  
Spencer. Englewood Cliffs, 
NJ: Prentice-Hall, 1983; 222 
pages, 18 by 24.5 em, hard
cover, ISBN 0-13-679506-4, 
$27.50. 

Problem Solving and Struc
tured Programming with FOR
TRAN 77, Martin 0. Holoien 
and Ali Behforooz. Monterey, 
CA: Brooks/Cole Publishing 
Co., 1983; 528 pages, 18.5 by 
23.5 em, softcover, ISBN 0-
534-01275-2, $19.95. 

Program Descriptions I for 
Hofacker Software for your Atari 
Computer, Winfried Hofacker. 
Holzkirchen, West Germany; 
Ing. W. Hofacker GmbH, 
1982; 128 pages, 13 by 20.5 
em, softcover, ISBN-none, 
$4.95. 

Program Design with Pseudo
code, T. E. Bailey and Kris 
Lundgaard. Monterey, CA: 
Brooks/Cole Publishing Co. , 
1983; 224 pages, 23.5 by 18 
em, softcover, ISBN 0-534-
01361-9, $10.95. 

Programming with Graphics, 
Garry Marshall. Englewood 
Cliffs, NJ : Prentice-Hall, 
1983; 128 pages, 15.3 by 22.9 
em, softcover, ISBN 0-13-
729608-8, $12.95. 

Programming Your Timex/ 
Sinclair 1000 in Basic, Mario 
Eisenbacher. Englewood 

Cliffs, NJ: Prentice-Hall, 
1983; 208 pages, 15 by 23 em, 
softcover, ISBN 0-13-729863-3, 
$9.95. 

Questions· & Answers on 
Word Processing, Peter A. 
McWilliams. Los Angeles, 
CA: Prelude Press, 1983; 224 
pages, 15.3 by 22.8 em, soft
cover, ISBN 345-31295-3, 
$9.95. 

Reference Manual for the 
ADA Programming Language, 
ANSIIMIL-STD-1815A-1983. 
United States Department of 
Defense. New York: Springer
Verlag, 1983; 340 pages, 21.5 
by 28 em, softcover, ISBN 0-
387-90887-0, $13.50. 

Security Dictionary, Robert 
A.  Hofmeister and David J. 
Prince. Indianapolis, IN: 
Howard W. Sams & Co., 
1983; 176 pages, 13.7 by 21.5 
em, softcover, ISBN 0-672-
220-20-4, $8.95. 

The Software Catalog, Spring 
1983, New York: Elsevier 
Science Publishing Co., 1983; 
808 pages, 21 by 28 em, soft
cover, ISBN 0-444-00745-8, 
$69. 

The Software Catalog, Spring 
1983 (Update), New York: 
Elsevier Science Publishing 
Co., 1983; 408 pages, 21 by 28 
em, softcover, ISBN 0-444-
00749-0, $15. 

The Software Catalog, Fall 
1983. New York: Elsevier 
Science Publishing Co., 1983; 
1040 pages, 21 by 28 em, soft
cover, ISBN 0-444-00776-8, 
$69. 

Stimulating Simulations for 
the VIC, 2nd ed. C. W. Engel. 
Rochelle Park, NJ: Hayden 
Book Co., 1983; 96 pages, 15 
by 23 em, softcover, ISBN 0-
8104-5173-5, $6.50. 

Structured Computer Orga
nization, 2nd ed. Andrew S. 
Tanenbaum. Englewood Cliffs, 
NJ: Prentice-Hall, 1984; 480 
pages, 18.5 by 24.3 em, hard
cover, ISBN 0-13-854489-1, 
$29.95. 

Structured Digital Design In
cluding MSIILSI Components 
and Microprocessors, Raymond 
M. Kline. Englewood Cliffs, 
NJ: Prentice-Hall, 1983; 462 
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pages, 18 by 24.3 em, hard
cover, ISBN 0-13-854554-5, 
$28.95. 

Synchronous Packet Radio 
Using the Software Approach, 
vol. 1, Robert M. Richardson. 
Chautauqua, NY: Richcraft 
Engineering Ltd.,  1983; 232 
pages, 21.5 by 28 em, spiral
bound, ISBN 0-940972-07-7, 
$22. 

Telephony: Today and Tomor
row, Dimitris N. Chorafas. 
Englewood Cliffs, NJ: Pren
tice-Hall, 1984; 304 pages, 
15.3 by 22.8 em, softcover, 
ISBN 0-13-902700-9, $19.95. 

30 Games for the Timex/ 
Sinclair Computer, Bill L. 
Behrendt. Englewood Cliffs, 
NJ: Prentice-Hall, 1983; 96 
pages, 13.5 by 20.3 em, soft
cover, ISBN 0-13-918896-7, 
$4.95. 

26 Basic Programs for Your 
Micro, Derrick Daines. In
dianapolis, IN: Howard W. 
Sams & Co., 1982; 174 pages, 
13.5 by 21.5 em, softcover, 

ISBN 0-672-22047-4, $8.95. 
Understanding Microcom

puter Concepts, Jefferson C. 
Boyce. Englewood Cliffs, NJ: 
Prentice-Hall, 1984; 336 
pages, 15.3 by 22.5 em, soft
cover, ISBN 0-13-936956-2, 
$14.95. 

Using Business Basic, Wilson 
T. Price. New York: Holt, 
Rinehart and Winston, 1983; 
267 pages, 19 by 23.5 em, soft
cover, ISBN 0-03-063176-9, 
$19.95. 

Using 1 .2 .3, Geoffrey T. 
LeBlond and Douglas Ford 
Cobb. Indianapolis, IN: Que 
Corp., 1983; 448 pages, 18.8 
by 23.5 em, softcover, ISBN 
0-88022-045-7, $14.95. 

VIC Graphics, Nick Hamp
shire. Rochelle Park, NJ: 
Hayden Book Co., 1982; 192 
pages, 15 by 23 em, softcover, 
ISBN 0-8104-1057-5, $12.95. 

ViszWord, David Myers. San 
Jose, CA: Visicorp, 1983; 272 
pages, 18.8 by 23 em, soft
cover, ISBN 912213-01-9, 

$18.95. 
Who's Who in Microcomput

ing, 1983, Datapro Research 
Corp. New York: McGraw
Hill, 1983; 686 pages, 21.5 by 
28 em, softcover, ISBN 0-07-
015405-8, $39.95. 

ZX-81/Timex, Programming 
in BASIC and Machine Lan
guage, Holzkirchen, West 
Germany: Ing. W. Hofacker 
GmbH, 1982; 148 pages, 13 
by 20.5 em, softcover, ISBN 3-
921682-98-3, $9.95. • 

This is a list of books received at BYTE Publications during this 
past month. Although the list is not meant to be exhaustive, 
its purpose is to acquaint BYTE readers with recently published 
titles in computer science and related fields. We regret that we 
cannot review or comment on all the bool<s we receive; in
stead, this list is meant to be a monthly acl<nowledgment of 
these books and the publishers-who sent them. 

BYTE's Bits 
Color Computer BBS 

On-Line 

A computerized BBS 
(bulletin-board system) for 
users of the Radio Shack 
TRS-80 Color Computer is 
up and running 24 hours a 

day in Santa Barbara, Califor
nia. A 300- or 1200-bit-per
second modem is required, 
and the system permits both 
up- and downloading. For 
more information, call the 
CoCo Comer BBS at (805) 
687-9400 . •  

WAIT NOT, WANT NOT ! 
If you've been waiting for a disk emulator that can 
increase your system's throughput by as much as 
50 times, the walt Is over. OuASI-DisK is here I 

OuASI-DisK is a high capacity. 1/0 mapped RAM board 
which acts l ike an additional disk drive on any S- 1 00 system. 

• Requires only 6 1/0 addresses to access entire board. 

Here's what makes QuASI-DISK a 
better buy than the others: 

• Fully S- 1 00/696 compatible. 
• QuASI-DISK offers 2 modes of 

expansion: 
a) Chip capacity may be doubled with 

the addition of an add-on module. 
b) Storage capacity may be increased to 

4 Megabytes by replacing 64K RAMs 
with 256K devices. 

• DMA compatible with transfer rates to 
2 Megabytes/second. 

• On board powerfai l logic write protects 
disk during power fa i lures. 

• Optional battery back-up provides 2 
hours of powerfai l  protection. 

• External wall mount power supply 
al lows system power to be switched 

• Supports extended 1/0 addressing when enabled. 
• On board 22 bit address generator may be programmed for 

auto increment or decrement i f  desired. 
• Any sector size may be implemented. 

GUARANTEE 
Unique design guarantees that 
0UASI-DISK Will perform as 

advertised. in standard as well as 
non-standard S- 1 00 systems. 

OR YOUR MONEY BACK 

• Onboard LED's indicate "drive active" 
and "powerfai l  status". 

• Price includes installation software on 
8" SS/SD d iskette with all source code 
suppl ied. 

• Sample CP/M* Bios routines are 
included for integration into any 
CP/M * system. 

• OuASI-DisK is covered by a \ year 
warranty and an extended warranty 
option is also ava i lable. 

0UASI-DISK ( 5 1 2K) - $1 299.00 

Expansion Module 
(additional 5 1 2KJ - $799.00 

Back-up Battery (including 
wall mounting supply) -
$1 59.00 

off while data is retained indefin itely. *CP/M is a registered trademark oFDigital Research. 
• Six layer printed circuit board improves 

Manufactured by TIME SAVED IS MONEY 
performance and rel iabi l ity. 

WELL SPENT 

------------------ I E i e ct ral�------------------
- Incorporated -

39 Durward Place, Waterloo, Ontario, Canada N2L 4E5. Phone: (5 1 9) 884-8200 
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Discover FORTH 
Thom Hogan 
Osborne/McGraw-Hil l  
Berkeley, CA: 1 982 
1 40 pages, softcover, 
$ 1 4.95 
Reviewed by 
Paul E .  Hoffman 

Although the microcom
puter industry has adopted 
BASIC as a standard lan
guage, it is by no means the 
final word on languages. 
More than five other lan
guages are becoming popular 
for specific applications and 
users, and FORTH is among 
the most recent. 

Thorn Hogan's Discover 
FORTH is not simply another 
language book because 
FORTH is not at all just an
other language. The concepts 
in FORTH programming are 
very different from those 
used in BASIC program
ming, and Hogan introduces 
FORTH programming in
novatively in a nontechnical 
fashion. Hogan has previous
ly authored Osborne CP/M 
User Guide. 

To a BASIC programmer, 
FORTH programs resemble a 
long list of subroutine calls 
with few procedural steps. 
Once a procedure is defined 
in FORTH, it can be used 
anywhere else, so that a pro
cedure can call any other pro
cedure or even call itself. This 
is quite a different technique 
than programming in BASIC, 
and Discover FORTH holds 
the reader's hand, so to 
speak, throughout this learn
ing process. 

Why FORTH? 
Although the FORTH lan

guage has been available in 
the microcomputer market 
for a few years, this is the first 
book to answer the question, 
Why should I be interested in 
another language, and why 
should it be FORTH? Hogan 
points out the uniqueness of 

Book Reviews 
FORTH programming, such 
as relying on a memory stack 
and the absence of GOTO 
statements. He describes 
how FORTH is better suited 
to programming than other 
languages. 

Several books on the mar
ket are introductions to 
FORTH, but Discover FORTH 
has more for the novice 
FORTH user. Hogan has kept 
in mind the fact that micro
computer users are not 
always oriented ·to bits and 
bytes, and many have pro
grammed only in BASIC. 
The book thus has a friendly 
tone without talking down to 
people who know other lan
guages but want a flavor of 
FORTH. 

Hogan also realizes the ad
vantages of humor in teach
ing. Without trying to be a 
laugh a minute, he succeeds 
in making an otherwise dry 
and sometimes complex 
language interesting. A few 
section headings are puns, as 
in "It's His FORTH Opera
tion, Doctor" for the section 
discussing arithmetic opera
tors, and "I/0 You an Ex
planation'' for the section 
describing how to use input/ 
output operations. 

Using FORTH 
Hogan suggests that the 

FORTH language is one that 
should be learned by doing. 
The author gives short ex
amples of programs that in
clude the operations being 
described. Each example is 
shown in its environment so 
that the reader can easily 
follow the sequence. Since 
FORTH is an interactive lan
guage, results can be viewed 
at any time throughout the 
entire programming process. 
Because FORTH programs 
look very different from 
BASIC, Hogan recommends 
that the reader verify the 
results of steps explained in 
the book. 

Two of the most difficult 

FORTH concepts to teach are 
the use of the stack and the 
greatly reduced use of vari
ables. Most programmers 
familiar with procedural lan
guages such as BASIC have 
never used stacks and fre
quently use variables in their 
programs. Thus, FORTH's 
techniques for storing infor
mation during program exe
cution need special attention. 

Discover FORTH devotes 
chapters to each of these con
cepts early in the book to give 
the reader a clearer idea of 
why FORTH might seem 
strange. While many authors 
cover these basic FORTH 
structures only briefly, 
Hogan emphasizes them 
early enough so that you can 
be sure you understand them 
before reading on. He suc
ceeds in explaining the con
cepts through the use of illus
trations and real-world anal
ogies. 

Examples in FORTH 
One problem with Discover 

FORTH is the rarity of ex
amples. Although Hogan 
fully explains each FORTH 
word (which is the equiva
lent of a BASIC command), 
he offers only three or four 
small programs to show how 
to actually develop some
thing with the language. This 
makes it harder to decide if 
you're interested enough in 
the language to buy the 
book. However, the examples 
he does provide are clear and 
explained fully in the text. 

Regardless of Hogan's un
deruse of example programs, 
you will certainly know what 
each part of FORTH does by 
the time you finish reading 
the book. Since FORTH 
rarely uses variables (at least, 
not in the way they are used 
in BASIC), it is a major task 
to describe the structure of 
the language and diagram 
the actions of particular 
FORTH words. 

The Book's Structure 
The book is broken into 

three areas: the low-level 
concepts and history of 
FORTH, how words in 
FORTH make things hap
pen, and how to make your 
computer run your FORTH 
programs. Because each area 
is covered thoroughly, the 
reader is left with the impres
sion that the author said 
everything he wanted to in a 
small amount of space. The 
book demonstrates how 
FORTH can be taken out of 
its current jargon-riddled 
state and be tailored to the in
dividual programmer. Hogan 
stresses this throughout the 
book and takes some of the 
edge off the strange words 
chosen for some FORTH 
concepts. 

In essence, Discover FORTH 
is a practical book for anyone 
who is interested in a new 
and very different language 
for his microcomputer. It is 
written on a level that anyone 
can appreciate, and it shows 
FORTH's strengths as well as 
its weaknesses. As the title 
implies, the purpose of the 
book is to exhort you to 
become involved in FORTH, 
and it does so in a way not 
found in other FORTH 
manuals. • 

Paul E. Hoffman, president of 
Proper Software (Suite 1024, 2000 
Center St., Berkeley, CA 94704), 
writes manuals for microcomputer 
companies in the San Francisco area. 

BYTE 's Bits 

Electronic Bookshelf 
on Air 

McGraw-Hill Book Com
pany's Electronic Bookshelf is 
on air weekdays from 6 p.m. 
to 8 a.m. eastern standard 
time and for 24 hours on 
weekenq�. For a catalog of 
computer and electronic 
books, log on by calling (212) 
997-2488 . •  
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What's New? 

SOFTWARE 

Magical Programming Language 
MAGIC from Data Manage

ment Associates is a medium
level, portable programming 
language that creates applica
tions programs without requir
ing a run-time package. The in; 
struction set permits the crea
tion and maintenance of ma
chine-executable programs. 
and its file 110 capabilities sup
port random. sequential. and 
ISAM file types. MAGIC has in
ternal data areas that are said 
to be completely variable with 
buffers that are dynamically 
allocated for hardware and 
software efficiency. Other fea-

tures include BCD arithmetic 
with up to 36 digits, simplified 
screen formatting and data 
editing. the ability to mix 
assembly language anywhere 
in source code. and total string
manipulation capability. 

MAGIC is available for CP/M; 
8086; and 8088-based sys
tems. It costs s 795, which in
c ludes a c ross-referenced 
manual. For details, contact 
Data Management Associates 
Inc.. POB 4340. Wilmington. 
DE 1 9807, (302) 65 5-8986. 
Circle 510 on inquiry card. 

Utility Lets You Edit Any Byte 
Media Magician is a full disk

editing utility that lets you 
view. change, and save any 
byte, string. or sector any
where on a floppy or hard disk. 
It provides simultaneous screen 
displays of the hexadecimal 
and ASCII representations of 
each byte. Editing cari be done 
on either window. and al l  
changes in one window are 
immediately made in the cor
responding display. Media 
Magician uses single-character 
commands for such functions 
as printing out a sector. search
ing for a specific string. com
paring two sectors. and mov-
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ing sectors. Other features in
clude help screens and the 
ability to use IBM PC color or 
monochrome graphics. 

Media Magician works with 
the IBM Personal Computer 
and machines running MS
DOS version 2.0. It requires 
64K bytes of RAM and an 
80-column display. The price is 
S 48. 50. plus S I. 50 for postage 
and handling. Contact Photon 
Software. 636 !20th Ave. NE. 
Bellevue. WA 98005, (800) 
426-2675;  in Washington. 
(206) 4 5 1-82 7 2 .  
Circle 502 on inquiry card. 

Simulation Environment 
Is Interactive 

GPSS/PC is a simulation en
vironment designed for inter
active use on the IBM Personal 
Computer. Using GPSS/PC. 
you can predict the effects of 
managerial or engineering de
cisions on complex real-world 
systems. The software features 
more than 70 blocks and com
mands. 45 SNAs (system nu
merical attributes). clock and 
internal precisions limited only 
by the amo'unt of computer 
memory. full-period 3 2-bit 
random-number generators. 
and the ability to include ex
ponents. cosines. tangents. 
and logarithms in complex ex
pressions. All blocks and SNAs 
can be accessed from within 
the program or entered interac
tively through the keyboard 
during simulation. You can mix 
SNAs into complex expressions 
and construct accurate prob
ability distributions without 
using GPSS functions. 

GPSS/PC will expand be
yond a megabyte of memory 
if your DOS permits. Models 
typically require approximately 
0.003 second per block entry 
on the IBM PCs 4 . 7 7-MHz 
8088 processor. Dynamic allo
cation of individual entry types 
and indirect addressing through 
transaction parameters are sup
ported. The following are lim
ited solely by the amount of 
memory in your computer: pa
ra meters per tra n sact ion,  
random-number generators. 
chains occupied by a transac
tion. and internal accumula
tors. Operator conveniences 
include on-line helps. com
mand recognition. keystroke
error correction. assignable 
function keys. automatic spac
ing, cursor prompting. and a 
built-in line editor. 

Production quantities of 
GPSS/PC will be available in 
May. For information on li
censing fees. contact Minute
man Software. POB 1 7 1. Stow. 
MA 01775,  (617)  897-5662. 
Circle 504 on inquiry card. 

Pro-Accountant for 
DEC Professional 

Deccomp's Pro-Accountant 
General Ledger accounting 
software operates on the DEC 
Professional 350 microcom
puter. A · novel feature of this 
system is its multitasking capa
bility. which lets you set up 
posting of journals or generate 
and print reports in the back
ground while continuing to 
use the keyboard for other 
tasks. Pro-Accountant can 
handle multiple companies 
and divisions on the same disk. 
and two years of detail is main
tained with one year of budget 
amounts. When a report is 
generated, the profit account 
is automatically computed. 
which al lows contribution in
come to be shown by in
dividual or all departments. 
Pro-Accountant is menu-driven. 
and it fully supports all the Pro
fessional 3 50's special function 
keys. 

Pro-Accountant costs S 1500. 
For complete details, contact 
Deccomp Inc.. 14752 Sinclair 
Circle. Tustin. CA 92680. (7 14) 
730-5 1 16. 
Circle 500 on inquiry card. 

Sophisticated Word 
Processor for PC 

Volkswriter Deluxe is a so
phisticated word processor for 
business and professional users 
of the IBM Personal Computer 
and its compatibles. When 
used with a database man
ager. such as dBASE II .  Volks-

. writer lets you compile a mail
ing list. send personalized form 
letters. a n d  pr int  labe ls .  
Through the use of  virtual 
memory. document sizes can 
be as large as 1 megabyte. 
Page endings. underlining. 
boldface. double strike. and 
stri ke-throughs are shown on 
screen. Special features include 
horizontal scrolling up to 250 
characters. chapter-end foot
notes. and proportional spacing. 



This program comes precon
figured for 16 printers. Multiple 
fonts and color monitors are 
supported. It can handle multi
lingual keyboards and printer 
character sets and work with 
Lotus 1-2-3, Visicalc, and a 
variety of spelling checkers. 
Among the additional word
processing functions provided 
with Volkswriter are single
keystroke editing, on-screen 
refe rence gu ide. variable 
margins, superscripts. and sub
scripts. 

Volkswriter Deluxe costs 
5 285 .  For more information. 
contact Lifetree Software Inc.. 
Suite 3 1 5,  4 1 1  Pacific St., 
Monterey. CA 93940, (408) 
373-4718. 
Circle 501 on inquiry card. 

Sort/Merge Co-routine 
Operates Interactively 

Co-Sort from Information Re
sources is a general-purpose 
sort/merge co-routine for on
line report generators, data
base managers, mailing lists, 
a n d  compi lers .  Co-Sort 
operates interactively with a 
calling program or off-line for 
utility sorting and merging. Its 
time-sorting algorithm is ac
cessed interactively by pro
grams in ASM, C BASIC.  
MBASIC Pascal. and other lan
guages that can call a ma
chine-language routine. Any 
number and type of filters. in
puts, keys, and outputs are per
mitted with Co-Sort. including 
exception processing. 1/0 rec
ords can be transferred in files 
or directly in memory without 
physical 110. 

Co-sort runs under CP/M-
80. CP/M-86. or MS-DOS. It 
costs 5 200, which includes 
programs and documentation 
in ASM and BAS/C. For more 
information, contact Infor
mation Resources. POB W. 
Manhasset. NY 1 1 030, (5 16) 
365-7629 .  
Circle 507 on inquiry card. 

What's New? 

Family Medical Program 
Navic Corporation's Family 

Medical Advisor is an informa
tional. and educational pro
gram that analyzes overt symp
toms and identifies the prob
able cause of a medical condi
tion. This program prompts 
you with a series of yes-or-no 
questions to establish a pat
tern. It then analyzes your re
sponses and lists related dis
orders with similar symptoms 
in descending order of prob
ability In the database are 
details on nearly 200 common 
illnesses. 

Family Medical Advisor runs 
on an Apple ll Plus with 48K 
bytes of memory and a disk 
drive. For more information. 
contact Navic Corp., POB 
14727.  North Palm Beach, FL 
3 3408, (305) 627-4132.  
Circle 508 on inquiry card. 

LISP System for IBM PC 
Gold Hill Computers has an

nounced the availability of 
Golden Common LISP (GCLISP) 
for the IBM Personal Com
puter. GCLISP offers a full 
range of data types. including 
in fin ite-precis ion integers, 
floating-point numbers, arrays. 
character strings, lists, struc
tures, and symbols. It supports 
object-oriented programming. 
GCLISP has been enhanced 
with such programming devel
opment aids and operating ex
tensions as a full-screen in
telligent editor, multitasking 
capabilities. macro instructions, 
memory allocation, garbage 
collection, and stream-oriented 
110. 

Gold Hill Computers plans 
to support the iAPX286 and to 
release a GCLISP compiler. 
GCLISP requires PC-DOS 2.0 or 
greater and 2 56K bytes of 
memory. The suggested price 
is 5 3 75 ,  which includes com
prehensive documentation. 
Dealer inquiries are invited. For 
further information. contact 

Gold Hill Computers Inc . .  163 
HaNard St.. Cambridge, MA 
02 139, (617) 492-207 1 .  
Circle 505 on inquiry card. 

Accounting Software 
The Certified Accounting 

System is an integrated ac
counting package for micro
computers running under 
CP/M-80, CP/M-86, MS-DOS, 
and PC-DOS. A key feature of 
this software is that it supports 
end-user customization of in
put screens. files. and report 
formats. Certified Software lets 
you tailor input screens to your 
business documents and forms. 
change numeric and alphanu
meric field lengths and types. 
design new printed reports to 
replace or supplement stan
dard reports. modify program 
print positions to match print 
positions on existing forms. 
and create vertical accounting 
packages targeted at specific 
needs. This package has re
ceived independent third-party 
review and certification from 
Touche Ross & Co., an interna
tional accounting firm. 

The Certified Software pack
age comprises five basic ac
counting modules: general 
ledger, accounts payable. ac
counts receivable, inventory. 
and payroll. In addition. a 
customizing kit is offered. All 
the modules are available with 
or without the ability to auto
matically update the general 
ledger whenever new data are 
entered into any module. With
out the automatic general
ledger update, the suggested 
retail price for each module is 
5 195 .  Individual modules with 
the update feature are 5 295 .  A 
required system guide is 5 4 5 .  
The customizing kit i s  5 14 5 .  
Dealer inquiries are welcome. 
For the name of your nearest 
dealer. contact Certified Soft
ware Inc., 9900 Southwest 
Wilsh ire St., Portland, OR 
97225, (503) 297-8666. 
Circle 503 on inquiry card. 

Business Graphics 
for 

Mlcroangelo 
The DaVinci Business Graph

ics package from Professional 
Research Consultants lets you 
create presentation-qual ity 
charts and graphs using the 
Scion Microangelo Color Sys
tem. From two to eight Micro
angelo bit planes can be sup
ported by DaVinci to generate 
4 to 256 colors per image. This 
package handles pie charts, ex
ploded pie charts, bar and 
three-dimensional bar charts, 
linear pie charts, and line 
graphs. A menu-driven interac
tive data-entry program, Da
Vinci a llows you to enter data 
values. titles. color selections. 
and axis-scale information. 
Data can come from user
written programs or programs 
capable of generating ASCII 
data files. All parameters and 
options for a particular image 
are stored in a work space that 
can be loaded for displaying or 
modifying the graph. 

DaVinci runs on any Z80-
based S-100 system compatible 
with CP/M 2 . 2 .  It costs 5 650. 
Additional details are available 
from Professional Research 
Consultants, 12832 Augusta 
Ave., Omaha. NE 68144. (402) 
330-5433.  
Circle 506 on inquiry card. 

Integrated 
Package for Business 

An integrated software pack
age for business people using 
the DEC Professional 3 50, Pro
pel is distributed by Pro Com
puting. Propel's applications 
are divided into three catego
ries: telephone communica
tions. written communications. 
and number processing. Its 
telephone communications 
capabilities are made up of a 
telephone directory with auto
dial functions. a telephone-call 
notebook. and an answering 
and message seNice. For writ-
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ten communications. Propel 
offers word processing. elec
tronic mail. and meeting and 
reading notebooks. A spread- · 

sheet and graphics constitute 
its number-processing abilities. 
In addition. Propel enables the 
Professional 350 to emulate 
DEC and IBM terminals for 
communicating with main
frame computers. 

Propel can operate at four 
different levels of sophistica
tion. Each level offers addi
tional features for customizing 
applications. The software uses 
dedicated function keys. simple 

menu h ierarchies. single-key
stroke commands. and a con
sistent set of commands across 
all applications. Data transfers 
between applications are said 
to be s i m ple .  On-screen 
prompts for each menu option 
and help screens assist users. 

Propel is available with or 
without the telephone func
tions for 5 1 195 or 5 950. respec
tively. A toll-free hot-line num
ber supports users. For full 
details. write to Pro Computing 
Inc.. Suite 3314,  One Penn 
Plaza. New York. NY 101 19.  
Circle 509 on inquiry card. 

MASS STORAGE 

Fluid Dynamics Boosts 
· Storage Capacities 

Iomega's engineers have 
adapted eighteenth-century 
Swiss mathematician Daniel 
Bernoulli's principle of fluid 
dynamics to flexible-disk sub
systems. Called the Bernoulli 
Box. the unit controls the 
movement of air around a flex
ible disk as it spins under the re
cording head. As the disk is 
enveloped by air. it rises to 
within 10 microinches of the 
head. creating a soft interface 
that permits high media den
sity and rapid access. The 
average access speed is 30 mil
liseconds, and the transfer rate 
is I megabyte per second. The 
removable flexible-disk car
tridge can handle 10 mega
bytes of formatted data.  
Cabinet dimensions are 5 V2 by 
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1 9 V2 by 18 �0 inches. 
The Bernoulli Box is available 

in 10- and 20-megabyte ver
sions for the IBM PC XT and 
the Texas Instruments Profes
sional Computer. The 10-
megabyte unit which is up
gradable to 20 megabytes. has 
a 5 2695 suggested retail price. 
The 20-megabyte unit lists for 
53695.  The 10-megabyte up
grade kit is 5 1000. The disk car
tridges cost approximately $60. 
Iomega also produces 5 V4 -
and 8-inch cartridge drives 
capable of holding 5 . 2  mega
bytes of data. For complete 
details. contact Iomega Corp .. 
4646 South 1 500 W. Ogden. 
UT 84403, (801) 399-2 1 71 
Circle 5 1 4  on inquiry card. 

5 1/4- and 3 112-lnch 
Wlnchesters Unveiled 

Microcomputer Memories 
has unveiled a line of Win
chester-disk drives aimed at the 
OEM and systems integrators 
market. The drives have ST-506 
interfaces and offer 6 .38 and 
12 .75 megabytes of storage 
and are available in half-height 
5 V4 - and 3 V2 -inch formats. 
These devices are engineered 
with such safety features as 
head-landing zones for re
corded-data protection. The 
12-megabyte unit features two 
oxide platters and manganese/ 
zinc read/write heads. permit
ting less critical densities and 
enhancing reliability. 

The single-unit price of the 
12-megabyte Winchester drive 
in a 5 V4 -inch enclosure is 
S l300. OEM pricing can be 
Jess than s 700. Address in
qu iries to M icroco mputer 
Memories Inc. .  7444 Valjean 
Ave . .  Van Nuys. CA 91406. 
(2 13) 782-2222 .  
Circle 5 1 2  on inquiry card. 

Microfloppies Designed 
for Atari 

A pair of 3-inch microfloppy
disk drives, the single-drive 
AMDC-1 and the dual-drive 
AMDC-11. are compatible with 
Atari 400/800 and XL Series 
computers. Both units have an 
integral intelligent controller 
and DOS/XL operating system 
software. They can control up 
to four drives. each program
mable for single- or double
density operation. and can be 
used in conjunction with 5 V4 -
inch drives to boot Atari soft
ware. The media are Amdek's 
3-inch cartridges. which fea
ture an automatic shutter 
mechanism to protect against 
dust and fingerprints. 

The AMDC-1 provides 180K 
bytes of formatted storage. The 
AMDC-11 gives you 180K bytes 
of double-density storage per 
side for a total of 360K bytes. 

(Note that you must manual
ly flip the cartridge.) The sug
gested retail price is 5 599 for 
the former and S850 for the 
latter. The 3-inch cartridge 
media are 5 6.99 each. For full 
information. contact Amdek 
Corp . .  2 201  Lively Blvd., Elk 
Grove Village, IL 60007, (312) 
364-1 180. 
Circle 5 1 1  on inquiry card. 

Turbo-Disk Unveiled 
The Turbo-Disk from New 

World Computer Company is 
a 5 V4 -inch Winchester-disk 
drive with a dozen read/write 
heads on each side of the disk. 
Its head slider assembly is 
mounted on a parallelogram 
that moves the read/write 
heads across a rotating disk in 
a purported !/12th the time 
and distance of a single head. 
The Turbo-Disk provides an 8-
millisecond access time for data 
under the heads and a 16-mil
lisecond average access for re
maining data. When not in 
use. the heads are locked 
above the disk surface. protect
ing data. 

Turbo-Disk comes in con
figurations for the OEM and 
high-performance end-user 
markets. The first OEM model 
is a half-height 5-megabyte 
fixed-disk drive priced at 5 1800. 
A 5-megabyte h a lf-height 
fixed-disk drive enhanced with 
5 megabytes of removable 
storage is available for 5 23 2 5 .  
For end-users. the Turbo-Disk 
can be purchased as a 20-
megabyte subsystem.  This sys
tem features 5 megabytes fixed 
and 5 megabytes removable 
storage, plus 10 megabytes of 
additional storage in the form 
of two removable cartridges. 
It's provided with a power sup
ply. disk controller. connecting 
cables. util ity software, and a 
host interface that's compati
ble with IBM. Apple. DEC. 
S-100 bus. and Multibus sys
tems. It lists for 5 4950. with 



volume discounts available. 
Additional cartridges and an 
ST506/412 interface are op
tional. New World Computer 
Co. Inc.. 6624 Owens Dr .. 
POB 1479. Pleasanton. CA 
94566. (415) 463-0330. 
Circle 5 1 5  on inquiry card. 

Drive Stores 3.2 
Megabytes at 170 TPI 

MPI has announced Mega
drive. a 5 Y4 -inch floppy-disk 
drive with an unformatted 
storage capacity of 3 .2  mega
bytes at 170 tpi. Standard fea
tures include back-up and 
program-load capabilities. 3-
mil l isecond track-to-track ac
cess time. and a closed-loop 
positioning system designed to 
adjust the drive to media dis
tortions ca used by heat or 
humidity. Megadrive has a 
microprocessor coupled with a 
stationary quad sensor and a 
mylar reference scale that 
enables it to sense track loca
tions and guide the head to 
the intended track. eliminating 
the risks associated with 
higher tpi densities. It's plug
compatible with existing 8-
inch controllers with ST 850 in
terfaces. and it can read 48-
and 96-tpi floppy disks. Mean 
time between failures is 8000 
hours under typical usage. 

OEM evaluation units are 
priced at s 500. Contact MPI.  
9754 Deering Ave.. Chats
wort h .  CA 9 1 3 1 1 .  ( 2 1 3 )  
709-4202. 
Circle 5 1 6  on inquiry card. 

Subsystem Upgrades 
PC to XT Storage 

Capacity 
Piiceon 's WHAMS 1-XT is a 

10-megabyte Winchester-disk 
subsystem that upgrades the 
IBM PC to the storage capaci
ty of a PC XT. The complete 
subsystem comprises a multi
function board equipped with 

What's New? 

an RS-23 2 C  asynchronous 
serial port and room for up to 
256K bytes of RAM. a half
height drive. and a drive con
nector cable. It's hardware
and software-compatible with 
the IBM PC and PC XT and 
runs al l  versions of PC-DOS. in
cluding DOS 2 .0. as well as 
utilities. 

WHAMS fits into the IBM's 

second floppy-disk slot and re
quires two cable connections. 
It operates with the PC's 
power supply. Without RAM. 
WHAMS costs 5 2 3 7 5 .  Each 
64K-byte RAM is 5 90. For ad
ditional information. contact 
Piiceon Inc.. 2045 Lundy. San 
Jose.  CA 9 5 1 3 1 .  ( 408) 
998-4016. 
Circle 5 13"  on inquiry card. 

PRINTERS 

Oantex Compatible 
with Epson and 

Anadex ESC Codes 
The Oantex Model 7065 

serial dot-matrix printer is fully 
compatible with Epson and 
Anadex escape codes. Its oper
ating speeds are 300 cps for 
draft copy; 250 cps. compose; 
125 cps. near letter quality; and 
65 cps. letter qual ity. In its dot 
graphics mode. this printer pro
vides 144 by 144 bit-mapped 
dots per square inch at a repeti
tion rate of 1 500 dots per sec
ond per activated needle. Pro
minent print attributes include 
proportional spacing. right
hand margin justification. auto
matic underline. overprint and 
boldface. and downloadable 
fonts. The 7065 will store three 
letter-qual ity fonts on l ine 
before requiring a change of 
print wheels. Standard word
processing fonts are Trend and 
Courier; Emphasis. Cubic. 
Scientific. APL. Script. and 

Italics are offered as options. 
The Model 7065 is con

trolled by a Z80A micropro
cessor. The built-in 4 .  7 K-byte 
buffer is expandable. The 
printer's single-sheet feeder in
corporates a combination 
roller-tractor that lets you use 
continuous or cut-sheet forms. 
DIP-switch activated Cen
tronics parallel or RS-232C 
serial interfaces are provided. 
Data-rate capabilities range 
from 110 to 19.200 bps. 

Diablo compatibility is op
tional. In single units. the 
Model 7065 is 5 1995. Purchas
ing information is available 
from North Atlantic Industries 
Inc.. Oantex Division. 60 Plant 
Ave . .  Ha uppauge. NY 1 1 788. 
(800) 645-5292;  in New York. 
(5 16) 582-6060. 
Circle 5 1 7  on inquiry card. 

Canon Unveils Three 
Printers 

Canon U.S.A. recently intro
duced two near letter quality 
printers and a color inkjet 
printer. The PW-1080A and the 
PW-1 1 56A printers give you 
single-sheet insertion with roll. 
fa n-fold. s ingle-sheet. and 
m ultipart copy paper. They 
have a built-in. adjustable trac
tor feed. removable cartridge 
ribbon. and the ability to print 
four character styles on the 
same line. For high-resolution 
graphics. they provide N- by 
16-dot matrix printing. Both 
operate at 160 cps. The 
PW-1080A prints 80 characters 
per line. and the PW-1156A can 
print 1 56 characters per line. 
Superscript. subscript. and in
ternational character sets are 
optional .  

The PJ-1080A inkjet printer 
can produce seven colors on 
paper and overhead trans
parencies. I t  has four character 
styles that it prints at 37 cps. 
The PJ-1080A has separate 
black and tri-color ink car
tridges. high-resolution color
graphic printing of 640 dots 
per line. and automatic vertical 
and horizontal tabulation with 
page-length-per-inch setting. 
International character sets are 
available. 

The suggested price for the 
PW-1 080A is  5 5 9 5 .  The 
PW-1156A is  5 895.  and the 
PJ-1080A is 5 795.  For more 
specifications. contact Canon 
U.S.A.. I Canon Plaza. Lake 
Su ccess. NY 1 1 042.  ( 5 16)  
488-6700. 
Circle 5 18  on inquiry card. 

Color Printer for Atarl 
Axiom Corporation has in

troduced a multifunction. full
color printer that's compatible 
with Atari computers. The 
GP-700AT plugs directly into 
the Atari's serial port. elimi
nating the need for an 850 in
terface. It also permits daisy
chaining of cassettes and other 
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peripherals without the 850 in
terface. Alphanumerics. sym
bols. and graphics elements 
can be output at speeds of up 
to 50 cps. and as many as 2 5  
colors can b e  penned with a 
single pass of the four-hammer 
print head. A cassette ribbon. 
inked with black. magenta. 
cyan. and yellow, allows col
or mixing without smearing. A 
data-compression/expa nsion 
system that scans each line to 
be printed for repetitive data to 

contract is said to send color 
information to the printer up to 
100 times faster than conven
tional software. 

The GP-700AT comes with 
a connecting cable and screen
dump programs. It lists for 
5 599. A complete description 
is obtainable from Axiom 
Corp., 1014 Griswold Ave., San 
Fernando. CA 91340. (2 13) 
365-952 1 .  
Circle 5 1 9  on inquiry card. 

Thermal Printer Complements Portables 
The TTX 1280 Portaprint. a you expand its normal 80-col-

three-pound battery- and AC- umn line so that 13 2-column 
powered thermal-matrix print- spreadsheets can be printed on 
er, complements your portable standard 8 Y2 - by 1 1-inch paper. 
or hand-held computer. This Six-volt batteries provide 4000 
bidirectional printer operates at to 5000 lines of print or ap-
40 cps (batteries) and 80 cps proximately 2 Y2 hours of 
fAC) .  Portaprint uses a 5- by operation. 
7-dot nonimpact print head to The TTX 1280 Portaprint 
produce a variety of character costs 5 1 99. An AC adapter is 
sizes and densities. specialized supplied. Production quantities 
letters. and line and dot-by-dot will be available in the spring. 
placements. It offers graphics For full details. contact Teletex 
capabilities. bold and shadow Communication Corp., 3420 
printing, and oversized charac- East Third Ave .. Foster City. CA 
ters. Portaprint has a con- 94404. (415) 341-1 300. 
densed-printing mode that lets Circle 521 on inquiry card. 
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Multifunction Printer 
from Epson 

Epson's L0-1500. a m ulti
function serial dot-matrix print
er, can run at speeds from 60 
to 200 cps. This 136-column 
unit has built-in character sets 
that provide the 96 ASCII char
acters, 13 international sets, 
and 1 28 downloadable char
acters. Its 45 standard fonts im
plement Pica and Elite spacing 
in regular, enlarged, empha
sized, and condensed formats. 
Proportional spacing in regular 
and enlarged formats and 
regular and enlarged super
and subscripts are provided. A 
24-pin print head forms char
acters with matrices spanning 
9 by 1 7  to 3 7  by 17 dots. For 
graph ics printing, va riable 
resolution from 60 to 240 dots 
per inch can be achieved using 
8- and 24-pin head configura
tions. Also supplied are a I S K
byte print line image buffer. 
bidirectional printing with logic 
seeking, automatic sheet load
ing, and software control over 
intercharacter spacing. print 
size. and vertical and horizon
tal tabs. 

Centronics 8-bit parallel. 
RS-232C. and IEEE-488/GPIB 
interfaces are available. The 
L0-15000 retails in the 5 1 200 
to 5 1 500 range. OEM dis
counts are offered. Contact 
Epson OEM Products Division. 
3415 Kashiwa St.. Torrance, CA 
90505, 1213)  533-8277.  
Circle 5 2 3  on inquiry card. 

Smith-Corona Unveils 
Matrix Printers 

Smith-Corona recently intro
duced a line of dot-matrix 
printers. At the high end is the 
D-300. which offers a printing 
speed of 140 cps and a column 
width of 132  characters f lO 
pitch). Among the key features 
of this near letter quality printer 
are six pitches. emphasized 
and elongated print. propor-

tiona/  spacing, italics. bit
mapped graphics. character 
descenders, superscript. sub
script. a 2 K-byte buffer, and a 
96-character ASCII set for print
ing in six foreign languages. 
Friction and tractor feed, bi
directional  printing, shortline 
seek. and vertical and horizon
tal tabs are a l l  standard .  The 
character matrix ranges from 9 
by 8 to 17 by 16 .dots. Parallel 
and serial interfaces and self
test are supplied. The D-300 
lists for 5 795.  

The D-200 differs from the 
D-300 in that it operates at 120 
cps and its column width is 80 
characters per l ine at 10 pitch. 
The s uggested retail price is 
5 595 .  

The 5 39 5  D-100 prints an 
80-column l ine at 100 cps. This 
parallel printer. which is fur
nished with most of the ac
coutrements of the D-300. has 
a full-line buffer capable of ac
commodating up to 132 char
acters. A serial interface is op
tional. Further information on 
these products is available from 
Smith-Corona. 65 Locust Ave . .  
New Canaan.  CT 06840. 
Circle 522 on inquiry card. 

Dot-Matrix Printer 
Supports HI-Res 

Graphics 
Apple's lmagewriter dot

matrix printer reproduces high
resolution graphics at speeds 
approaching 180 cps. The lm
agewriter prints in a 7- by 
9-dot matrix and provides vari
able resolution of 72 to 160 
dots per inch. Such print fea
tures as variable pitch from 10 
to 1 7  characters per inch. eight 
fonts. variable line spacing 
from 116 to 11144 inch, and pro
portional font and line spacing 
are furnished. Fonts. under
scores. superscripts. and sub
scripts can be mixed on the 
same l ine.  Its bit-mapped 
graphics technology supports 
the Lisa's graphics capabilities. 



What's New? 

The lmagewriter uses either 
friction-feed or adjustable
width pin-feed tractors. Paper 
sizes range from 3 to 10 inches 
wide. Single sheets. fan-fold 
continuous forms. rol l  stock, 
and precut labels are all accept
able. Four copies can be 
printed simultaneously 

The lmagewriter uses a 
standard RS-232C interface to 
connect directly with the 
Apple I l l  or Lisa. The Apple 

Super Serial Interface card is re
quired for the Apple II Plus and 
lie. The suggested price is 
5 675, which includes cables. 
applications manual .  user 
guide. and software for print
ing high-resolution graphics. 
Contact Apple Computer Inc.. 
2052 5  Mariani Ave .. Cuper
tino. CA 95014. (800) 5 38-
9696; in California. (408) 
996-1010. 
Circle 520 on inquiry card. 

SYSTEMS 

1 28K Standard with 
leading Edge PC 

The Leading Edge Personal 
Computer is an IBM PC-com
patible offering 128K bytes of 
memory and an integrated 
RS-232C serial port. Salient fea
tures include a 7 . 1 6-MHz pro
cessing speed, seven IBM bus
compatible expansion slots, a 
digital time-of-day clock with 
battery backup. an 83-key IBM
format keyboard. and twin 
5 V4 -inch 320K-byte floppy-disk 
drives. A 12-inch green-screen 
monitor with an 80 by 25  

display format is standard. 
Microsoft DOS 1 .25, Microsoft 
GW BASIC. and the Leading 
Edge Word Processor a re 
bundled with the system. 

The Leading Edge Personal 
Computer has a suggested 
retail price of 5 2895. For fur
ther details. contact Leading 
Edge Products Inc . .  225 Turn
pike St., Canton. MA 0202 1 .  
(800) 343-6833; in Massachu
setts. (617)  828-8150. 
Circle 529 on inquiry card. 

Senior Partner for 
Portable Computing 
Panasonic's portable Senior 

Partner uses MS-DOS 2.0 and 
is compatible with IBM PC 
hardware and software. It in
corporates a built-in thermal 
printer. · a double-sided double
density 320K-byte floppy-disk 
drive. and a 9-inch display in 
a single 28. 7-pound case. It 
has 128K bytes of RAM (ex
pandable to 5 1 2 K  bytes) and 
i s  based on the 16-bit 8088 · 
chip. For mathematics process
ing, the Senior Partner has a 
spare socket for an 8087 
processor. 

The thermal printer has 
graphics capabilities and can 
be switched from 80 to 132 
characters per l ine. The video 
display has a green back
ground and an 80 by 25 for
n:at. The format is adjustable 
to 40 characters per line. Senior 
Partner carries an RGB monitor 
port and Centronics parallel 
and RS-232C interfaces. 

The Senior Partner measures 
18\4 by 13�6 by 8 V4 inches. It 
costs 5 2495, which includes 
six software packages. Contact 
Panasonic Co .. One Panasonic 
Way. Secaucus. NJ 07094. 
Circle 525 on inquiry card. 

Turbodos System 
Carries Five Slaves 

The ODP-400 TurboDOS 
multiuser system features a 
6-MHz Z80B master central 
processor and up to five Z80A 
or Z80B slave processors. It 
comes with a standard 128K 
bytes of RAM 128K bytes of 
RAM for each user. and a six
slot S-100 motherboard that ac
commodates double-height 
boards. Overall system speed is 
increased with a master con
troller DMA for disk and mem
ory transfers. It's compatible 
with CP/M and MP/M applica
tions software. and bank
switching of the operating sys-

tem in master and slave opera
tions provides a transient pro
gram area for applications pro
grams. TurboDOS networking 
gives users access to disks. 
m ag netic tape ca rtridges, 
printers. modems, and other 
peripherals. 

The ODP-400 features Win
chester hard-disk storage to 
more than 30 megabytes and 
a double-sided double-density 
8-inch 1 .2-megabyte floppy 
disk. Up to 12 RS-232C serial 
ports with optional network
ing communications through 
serial channels and two Cen
tronics  para l le l  ports a re 
available. System prices start at 
5 9995.  Contact ODP Com
puter Systems. 10330 Brecks
ville Rd., Cleveland. OH 44141. 
(216) 526-0838. 
Circle 527 on inquiry card. 

Single-Board Computer 
Controller 

The Model 83-230 single
board computer from John Bell 
Engineering is designed for use 
as a print spooler or as a con
troller in security systems or 
robots. This 6502-based board 
has 5 5 K  bytes of dynamic 
RAM 8K bytes of EPROM four 
p a ra l l e l  ports. o n e  seria l  
RS-232C port. and four timers. 
It measures 4 V2 by 6 V2 inches 
and uses the 44-pin AIM bus. 
A 2 7 1 6  monitor EPROM is 
available as a 5 19 .95 option. 
The bare board is 5 49.95 .  The 
assembled and tested version 
is 5 299.95. Full documentation 
is supplied. 

A universal interface suitable 
for laboratory experiments and 
industrial-control applications is 
also available from John Bell 
Engineering. Designed for the 
IBM Personal Computer. the 
Model 83-Q64 has nine parallel 
8-bit ports, 16 analog input 
ports, a timer. interrupt circuitry. 
and a prototyping area. It uses 
three 8255 programmable pe-
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ripheral-interface chips and an 
ADC-081 7  analog input de
vice. Analog inputs are 0 to 5 
volts; the conversion time is ap
proximately 200 microseconds 
per channel. The timer-oscil
lator runs at 3 2 768 Hz and 
provides a total of 25 different 
frequencies. All I/O ports attach 
through 16-pin ribbon cables 
with DIP connectors. With 
documentation. the 83-064 
costs 5 299.95, assembled and 
tested. Contact John Bell Engi
neering Inc., 1014 Center St., 
San Carlos, CA 94070, (415) 
5 92-84 1 1 .  
Circle 530 on inquiry card. 

Headstart Offers Up to 
1 Megabyte RAM 

lntertec's Headstart can be 
equipped with I megabyte of 
memory. Headstart comes 
with dual 8116-bit micropro
cessors, 3 Y2 -inch 500K-byte 
( u n forma tted) f loppy-d isk  
drives, and built-in multiuser 
networking capabilities. System 
interfaces comprise coaxial 
c o m m u n i cat ions, RS-449/ 
RS-232C serial communica
tions port, and a Centronics
type parallel port. A detached 
keyboard, a 12-inch nonglare 
screen, IBM PC compatibility 
and RAM disk emulation capa
bilities are some of Headstart's 
highlights. It employs the 16-bit 
Intel 8088 and Zilog's 8-bit 
Z80A. respectively running 
MS-DOS and CP/M-80. 

Up to 255 Headstarts can be 
linked with lntertec's high
speed coaxial interface. Net
working capabilities include 
electronic mail and software 
file protection. A 5 Y4 -inch 
20-megabyte Winchester unit 
and an 8-inch Winchester 
with 2 5 megabytes of fixed 
storage and 25 megabytes of 
removable storage are offered 
as network enhancements. 

Headstart can be obtained 
in 1 28K-,  5 00K-,  a n d  
!-megabyte versions. I n  as-

480 BYTE March 1984 

What's New? 

cending order, base prices are 
5 1895, 5 3 495,  and 5 4495 . 
Software utilities and 5 Y4 -inch 
floppy-disk drives are optional. 
For details, contact lntertec. 
2300 Broad River Rd., Colum
bia, SC 292 10. (803) 798-9100. 
Circle 524 on inquiry card. 

PUBLICATIONS 

Computers for 
Everybody 

Computers for Everybody 
1 984 Buyer's Guide by Jerry 

Willis and Mer! Miller carries 
up-to-date information on 
microcomputers. It describes 
14 3 computers in detail rang
ing from keyboard design to 
avai lable software. Topics 
covered include an introduc
tion and guide to hardware 
and software. steps in selecting 
a computer. and portable 
computers. 

Computers for Everybody 
is available in paperback for 
5 1 9 . 9 5 .  Contact Dil ith ium 
Press, Suite 1 5 1. 8285 South
west Nimbus. Beaverton. OR 
97005, (800) 547-1842; in 
Oregon, (503) 646-2 713 .  
Circle 5 3 3  on inquiry card. 

Statistics Program 
Directory 

An Annotated Directory of 
Statistica l and Related Micro

computer Software for Socio-

Economic Data Analysis by 
Kelly Stevens. Stilwell, and 
Weber is available from Michi
gan State University This direc
tory describes more than 260 
programs and places a special 
emphasis on those packages 
written for Apple, I BM, and 
CP/M systems. It also identifies 
and provides information on 
3 0  genera l ized sta t ist ica l  
packages. 

The 165-page directory costs 
5 7. Copies can be obtained 
from the Department of Agri
culture. Ag r icu l ture H a l l ,  
Michigan State University East 
Lansing, Ml 48824 .  
Circle 5 3 2  o n  inquiry card. 

Independent 
Maintenance Service 

Guide Offered 
C/ESN Publications has in

troduced its first annual Guide 

to Independent Service, a 
directory of companies offering 
third-party on-site ma inte
nance and depot repair to 
OEMs and end users. The 
directory contains a geograph
ical iridex of seNice companies 
and provides such information 
as number of employees, ser
vice revenues. years in busi
ness, and hardware and soft
ware maintained. SeNices of
fered include depot and on-site 
repairs, remote diagnostics, 
repair  of communications 
equipment. and operating-sys
tem and applications-software 
troubleshooting. Such man
agement innovations as cen
tralized dispatch. telephone 
support, and automated parts 
inventory are noted. Also in
cluded in the directory are 
details of each company's ser
vice contracts and feature ar
ticles of interest. 

The cover price for the 
Guide to Independent Ser

vice is 5 19 .95.  For more infor
mation, contact C/ESN Publi
cations, POB 428,  Peter-

borough, NH 03458. (603) 
924-94 5 7 .  
Circle 5 3 6  o n  inquiry card. 

Directory ol 
PUBLIC DOMAIN t--'-auppott.d) 

SOFTWARE 
tor lhe 

IBM Personal Computer 

100 Plus Public-Domain 
IBM Programs 

A catalog listing more than 
100 public domain and user
supported programs for the 
IBM Personal Computer has 
been published by the PC Soft
ware Interest Group. Programs 
listed include financial and 
stock market analysis. word pro
cessing, communications, data
bases. BASIC utilities, graphics. 
spre a d s heets. a n d  pr int  
spoolers. 

Copies of the book are avail
able for 5 2 .95 plus 5 I for ship
ping. A set of the 10 most 
popular programs on disk costs 
5 59 .  The complete set of 75 
programs on disk is 5 439. Con
tact PC Software Interest 
Group, Suite 130R, 1556 Hal
ford Ave. ,  Santa Clara, CA 
9505 1 ,  (408) 247-6303 . 
Circle 534 on inquiry card. 

Graphics Market 
Subject of Directory 
You can locate information 

on the computer graphics in
dustry in Computer Graphics 
Marketplace 1 983-84. Edited 



by John Cosentino. this book 
provides a listing of manufac
turers. consultants. services. 
profess ional  orga n izations. 
educational programs. con
ferences and conventions. and 
publications geared toward the 
graphics industry Each entry 
includes names. addresses. 
telephone numbers. titles. and 
descriptions of each com
pany's products or services. 
Product and geographical in
dexes augment the presenta
tion. 

This 102-page paperback 
costs s 32 . 50. It's available 
directly from the Oryx Press. 
2214 North Central, Phoenix, 
AZ 85004. (602) 254-61 56. 
Circle 535 on inquiry card. 

Manual Experiments 
with Hero 

Heath's Robot "HERO"; 68 
Experiments: Fundamentals  
and Applications by Howard 
Boyet covers the basics behind 
controlling all of the Hero l 's in
puts. outputs, and applications. 
This 160-page book covers the 
Hero's use in such areas as in
dustrial manufacturing. securi
ty systems. and home educa
tion. Its objective is to teach 
you how to become a robot 
innovator. capable of conceiv
ing and implementing pro
grams to control the Hero in a 
variety of applications. Topics 
addressed include machine
language control of inputs/out
puts. user-dedicated keys. how 
to write an interpreter behind 
any higher robot language. 
and using Hero's motion
detection and range-measur
ing capabilities. 

Heath's Robot "HERO" 
costs 521.95. For more informa
tion. contact Microprocessor 
Training Inc., 14 East 8th St.. 
New York, NY 10003, (212)  
473-4947. 
Circle 531 on inquiry card. 
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FOREIGN 

Home Computers With 
Stereophonic Sound 

The Enterprise 64 and 128 work scheme that permits up 
Home Computers from Elan to 32 computers to communi-
Computers Ltd. have stereo cate and share resources. 
sound capabilities and 256 Cassettes or 3 Y2 -inch micro-
colors. Distributed in 64K- or floppy-disk drives serve as  
128K-byte versions. the Enter- mass-storage devices. 
prise comes with a 69-key full- A fully structured progra m-
travel keyboard, a built-in joy- . ming language based on 
stick, color and black-and- BASIC and enhanced with 
white video outputs, a 56 by 
84 display format. the ability to 
display text and graphics simul
taneously and an integral 
word processor with word
wrap. justification. text center
ing. and paragraph moving. 
Cassette. RS-423 serial. and 
Centronics-type parallel inter
faces are standard, and a car
tridge slot and an expansion 
connector are furnished. Enter
prise is equipped with a net-

special operation commands 
and graphic- and sound
control facilities is supplied. 
Video and strategy games. 
educational programs. and 
programming aids are avail
able. For complete details, con
tact Elan Computers Ltd. ,  3 1-37 
Haxton St . .  Lo n d o n  N l .  
England; tel: 01 1441 739 4282; 
Telex: 22717  ELCOM G .  
Circle 540 o n  inquiry card. 

Drafting System 
Introduced 

Datagraph has introduced a 
computer-aided design and 
drafting system that's built 
around an IBM PC or IBM PC 
XT and designed to serve as a 
tool for creating technical 
drawings, circuit diagrams. 
building plans. sketches, and il
lustrations. It features a 20-inch 
high-resolution graphics moni
tor. a video controller with 
5 1 2 K  bytes of RAM 1024- by 
1024- by 4-pixel graphics. a 
mouse or digitizer tablet. and 
a drum or flatbed plotter. Ele
ments such as lines. circles, 

arcs. rectangles. polygons. and 
text can be entered from a 
graphics tablet. Users can 
create and store elements. 
Drawings can be saved for ma
nipulation or hard-copy print
outs. Including the IBM prices 
for the system range between 
DM 40,000 and DM 5 5,000, 
depending on configurations. 
Contact Datagraph G mbH, 
Giessener Str. 27. D-6302 Lich 
I .  West Germany; tel: 0 64 
04/20 71 ;  Telex: 48 28 90 video 
d. 
Circle 537 on inquiry card. 

Ball-Bearing Carriage 
Eliminates Noise 

The Edcom slim-line floppy
disk drive uses a ball-bearing 
ca rriage to eliminate the noise 
and friction generated from a 
sliding read/write head. Edcom 
features a direct-drive brushless 
spindle motor, an a utomatic 
disk-ejection mechanism. a 
continuous band positioner. 
and ceramic heads. Memory 
capacity is 250K bytes double 
density and 1 2 5 K  bytes single 
density The double-density 
transfer rate is 250k bits per 
second, and the single-density 
rate is 125k  bits. Track density 
is 48 tpi. and track-to-track ac
cess averages 6 milliseconds. It 
works with Apple DOS, CP/M 
and Pascal. Edcom measures 
5 . 7 5  by 1.66 by 8.1 inches. For 
complete details. contact EDP 
Resources Co. Ltd., Number 5, 
2/F., Newport Centre Phase 2. 
116 Ma Ta u Kok Rd . .  Tokwa
wan. Kowloon. Hong Kong; 
tel: 3-342405-8; Telex: 3 7449 
ACTEL HX. 
Circle 539 on inquiry card. 

Commodore Speech 
Unit 

The Commtalk speaker syn
thesizer for the Commodore 64 
and VIC-20 has a virtually un
limited vocabulary It operates 
independently. a ffectin g  
neither your computer's nor
mal sound functions nor its 
BASIC language. Commtalk 
uses allophones. which are the 
variants of individual pho
nemes, to construct words. 
You can access speech direct
ly through BASIC commands 
and create a library of words 
with strings. The synthesizer 
has the abil ity to ta lk with the 
continuous execution of a 
BASIC program. Speech is out
put through your monitor. 
Commtalk connects directly to 
the Commodore. leaving free 
its cartridge slot. 
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� What's New? • '1 .. 

Commtalk comes with a 
program cassette and manual. 
It costs £39; the PET version is 
£45 .  Contact Andor Systems. 
28 Hillside Dr., Rathfarnham. 
D u bl in  1 4 ,  I re l a n d ;  te l :  
01-900107. 
Circle 538 on inquiry card. 

PERIPHERALS 

Phone Replacement 
Allows High-Speed 

Dialing 
The Voice Oriented Auto 

Dialer. or VOAD. Keyboard 
Phone repla ces sta n d a rd 
rotary-dial or Touch Tone tele
phones and allows high-speed 
automatic dialing from a com
puter keyboard. VOAD permits 
detailed call recording, conve
nient access to such telecom
munications systems as MCI or 
The Source, programming of 
call restrictions into a host com
puter. and, with the appropri
ate software, the selection of 
the most cost-effective call 
placement. 

VOAD draws its power from 
the telephone line. It automat
ically selects Touch Tone or 
pulse modes and offers redial
ing capabilities. VOAD con
nects to an RS-232C port and 
comes with an RJ-1 1  jack for 
hook-up to a handset head
set or speaker phone. It costs 
s 199. 50; quantity and OEM 
discounts are available. Con
tact VOAD Systems, Suite 227, 
8570 Wilshire Blvd., Beverly 
H i l l s , CA 902 1 1 ,  ( 2 1 3 )  
5 50-0629. 
Circle 543 on inquiry card. 
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Mouse and CAD 
System Introduced 

The Optomouse/AutoCAD the mouse or keyboard. 
package from USI Computer The Optomouse/AutoCAD 
Products combines a digital works with the I BM Personal 
mouse with a drafting and Computer and its compatibles. 
design software system. The The retail price is s 1200. For in-
Optomouse operates on a formation. contact US/ Com-
desktop grid and is accurate at purer Products Inc.. 71 Park 
speeds of up to 20 inches per Lane, Brisbane. CA 94005, 
second. It has four control but- (415) 468-4900. 
tons and is about the size of a 
deck of cards. 

AutoCAD offers a variety of 
design and drafting applica
tions ranging from architectural 
and landscaping drawings to 
drafting for mechanical. elec
trical. chemical, civil. and struc
tural engineering. It lets you 
create and edit drawings of 
any size and scale. Drawings 
can be saved to disk, and com
plete drawings or combina
tions of design elements can 
be moved, copied, modified, 
erased, rotated, or rescaled 
through commands entered by 

Circle 544 on inquiry card. 

Single-Dot Editing 
with Light Pen 

Magellan Computer's Light 
Pen System for the Apple II Plus 
allows single-dot editing on 
the Apple II Plus or lie's high
resolution screen. The Light 
Pen has push-button control 
over drawing operations. It 
comes with an electronic 
module that connects to the 
computer's game 1/0 port. This 

technique is transparent and 
allows game paddles, joysticks, 
and other peripherals to oc
cupy the port as well. 

Two programs are supplied: 
Quick-Draw Jets you create 
and edit presentation-qual ity 
graphics; Amper-Pen lets you 
incorporate l ight-pen opera
tions into Applesoft BASIC 
programs. 

The Magellan Light Pen Sys
tem costs 5 189.95, including 
software and documentation. 
It's available from Magellan 
Computer Inc.. Suite D. 4371  
East 82nd St.. Indianapolis, IN 

462 50, [ 3 1 7) 842-9138. 
Circle 545 on inquiry card. 

Digital Transmits to 
Computers 

The CybeNision CV Series 
Digital-Camera detects an im
age and digitally transmits it to 
your computer for screening, 
printing, modification. trans
mission to another computer, 
or storage. A complete Digital
Camera includes an f/.6 lens 
with adjustable focus and f
stop. digital detector. an inter
face board, connecting cable, 
a tripod. and supporting soft
ware. Camera resolution is 128 
by 2 5 6  pixels. The crux of this 
device is Micron Technology's 
/S32 OpticRAM. 

The CybeNision CV Series 
Digital-Camera is designed for 
direct coupling to Apple, Com
modore 64. IBM PC and PC 
XT. or Radio Shack TRS-80 
computers. A version that can 
c o m m u n icate with most 
microcomputers through an 
RS-232C cable is offered. The 
Digital-Camera may be ordered 
in kit form or completely 
assembled and tested. Prices 
begin at less than S 300. For full 
particulars. contact Cybergen 
Systems Corp.. 2070 Walsh 
Ave .. Santa Clara, CA 95050, 
(408) 7 2 7-6 766. 
Circle 541 on inquiry card. 



Dual-Channel 
Chromatography 

for Apple 
A full chromatography sys

tem for the Apple II is available 
from Anadata Inc. The Chrom
card II. a 1 7-bit dual-channel 
AID converter. comes with 
1 28K bytes of RAM and nec
essary hardware and software. 
Data is acquired and displayed 
from two independent chrom
atographs and then analyzed 
at speeds of up to 40 points 
per seco n d .  A fin is h e d  
analytical report a n d  graphic 
data can be output after peak 
detection and integration. If 
a utomatic selection is inap
propriate. you can impose your 
own baseline. Methods and 
data can be stored on disk for 
retrieval and reprocessing. 

Chromcard I I  costs 5 2450. 
For more information. contact 
Anadata Inc., 5 16 North Main 
St., Glen Ellyn, IL 6013 7, (312)  
858-9606. 
Circle 542 on inquiry card. 

MISCELLANEOUS 

Joystick Has 
ASCII Output 

Turbo Stick is a high-point
ing-speed joystick with full 
RS-232C ASCII output. Pro
duced by the KA Design 
Group, Turbo Stick offers high 
resolution fi.e.. one part in 
4096) and dual fingertip-oper
ated microswitches that let you 
alternate between an absolute 
mode with h igh pointing 
speed and a rate mode with 
high resolution. The switches 
can be redefined under soft
ware control to perform d if
ferent functions. 

Turbo Stick is suitable for 
graphics and instrumentation 
systems. It's priced at 5 3 9 5 .  
OEM discounts are available. 
For details, contact KA Design 
Group. 6300 Telegraph Ave .. 
Oakland, CA 94069, (415)  
654-6300. 
Circle 555 on inquiry card. 

What's New? 

RS-232C Adapters 
Ora Electronics designed the 

Data Spec ARS232AM adapter 
to convert a 2 5-pin RS-232C 
female connector to a male 
connector and the ARS232AF 
to perform the reverse func
tion. These adapters are fully 
shielded to standards that are 
said to exceed FCC require
ments. They incorporate a PVC 
molding to ensure maximum 
integrity and durability under · 
adverse conditions. All 2 5  
RS-232C pins are connected. 
making these adapters com
patible with virtually all equip
ment. For more information. 
contact Ora Electronics. 182 1 5  
Parthenia St., Northridge, CA 
9 1 3 2 5 ,  (2 13)  201-5848. 
Circle 554 on inquiry card. 

Cable Tester Has 
Remote Indicator 

T h e  D a tacom RS-2 3 2 C  
Cable Tester with remote indi
cator is a pocket-sized. battery
powered unit for testing and 
verifying cable configurations. 
Cables can be tested in either 
Step or Scan modes. and the 
Tester has 50 LEOs that indi
cate connections on each end 
of the cable. Three additional 
LEOs indicate Open. Short, or 
Continuity for each connec
tion of the cable under test. 
Cable connectors are dual 
male/female 2 5-pin 0-type, 
which allow any configuration 
of RS-232C cable connectors 
to be tested. The remote in
dicator lets you test and verify 
operations on installed cables. 
The Tester weighs 8 ounces. 
a nd the remote indicator is 3 
ounces. 

The suggested retail price for 
the Datacom Cable Tester is 
5 3 99.  For a complete product 
brochure, contact Datacom 
Northwest Inc.. 1 1 300 2 5th 
Ave. NE, Seattle. WA 98125, 
(206) 363-5805. 
Circle 553 on inquiry card. 

Datallfe Detects Drive Problems 
The Datalife Disk Drive 

Analyzer from Data Encore 
detects common disk-drive 
problems in Apple and IBM 
computers. Datalife runs four 
tests: d isk alignment. disk 
clamping, write/read accuracy 
and disk speed. It produces a 
display that indicates required 
adjustments and repair areas. 
System disassembly is not re
quired. The entire test se-

quence takes only a few 
minutes. 

The Datal ife Disk Drive 
Analyzer comes on a 5 !14 -inch 
floppy disk. The suggested 
retail price is 5 39.95 . For more 
information. contact Data En
core. 585 North Mary Ave .. 
Sunnyvale. CA 94086. (408) 
7 20-7400. 
Circle 552 on inquiry card. 

Where Do New Products Items Come From? 

The information printed in the new products pages of BYTE is 
obtained from "new product" or "press release" copy sent by 
the promoters of new products. If in our judgment the infor
mation might be of interest to the personal computing experi
menters and homebrewers who read BYTE, we print it in some 
form. We openly solicit releases and photos from manufac
turers and suppliers to this marl<etplace. The information is 
printed more or less as a first-in first-out queue, sut ject to oc
casional priority modifications. While we would not l<nowing
ly print untrue or inaccurate data, or data from unreliable com
panies, our capacity to evaluate the products and companies 
appearing in the "What's New?" feature is necessarily limited. 
We therefore cannot be responsible for product quality or 
company performance. 
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I RS-232 I RS-232 SW ITC H ES 
R I BBON R E- I N K E RS BR EAKOUT BOX SAV E 40% TO 80% ! 

Introducing the Pika-Ink
'� an incredible new device 

which extends the l ife of your fabric printer ribbons 

by a factor of T E N !  Works with any fabric ribbon 

with Y,-inch or narrower width. Automatically re-inks 

your ribbons either on or off the printer for consis

tent dark black print. Pays for itself on the first rib
bon! 

The Pika-llox'" 
RS-232 1 /0 tester i s  the most advanced 

breakout box on the market today. An absolute 
necessity for anyone who uses or works with RS-232 
peripherals, interfaces, or data lines. Saves hours of 
aggravation. Available in standard or deluxe tri-state 

Allows several devices to share a single RS-232 data 
l ine.  Enhances f lexibi l ity of your system and puts an 
end to juggling cables. You've heard them called AB 
switches or T-switches, and they have outrageous 
prices! 

The Pika-Ink"
is a kit which includes Stainless 

steel ink reservoir ball bearing assembly 

transfer lei ts • 1 1 5v 60Hz electric motor • power 

cord special computer ri bbon i n k  (extra ink 

available).  Comes with complete instructions. Re

quires assembly and fabrication with hand tools. 

Pika- Ink kit 
each 3+ 10+ $89 $84 $78 

TERM INALS & P R I NT E RS 

models. Lifetime warranty! 

• 25-pin male DCE 
and female DTE 
connectors. 

• I ndividual L E D's 
monitor pins, 2, 
3, 4, 5 , 6, 8, 1 5, 
1 7 ,  20, 2 1 '  22,  25, 
plus M A R K  and 
SPACE. 

• 24 D I P  switches 
allow signal l ines to 
be individual ly  
interrupted. 

• 25 test pins for 
monitoring or cross 
patching with in
cluded jumpers. 

The Pika-Switch
'" 

i s  an economical alternative in kit 
form. You assemble i t  yourself and save 40% to 800,(,! 
Avai lable in  two models :  2-device (AB + common) 
with 3 female connectors, and 5-device (ABCDE + 
common) with 6 female connectors. Switches any 8 
l ines. Silver plated switch contacts, gold plated con
nector contacts. Complete, noth in g  else to buy.  

Device A � 
Device S � 
Device C �� Common 
Device D � 
Device E 

each $79 3+ $75 $145 $1 35 
• Tri-State model displays signals as high, low, or 

inval id.  

Pika-Switch # 2 (AB) 
Pika-Switch # 5 (ABC D E )  
Male Connector Option No Charge 

Micro-Term E301 
Visual 55 

$875 
$850 

$ 1 050 
$675 

Oume QVT- 1 08 
Oume Sprint 1 1 /40 
Sprint I n terface 
Sprint Tractor 

$850 
$ 1 495 

$90 
$235 

• F its in shirt pocket. 2.9"x5.5"x 1 .5", wt. 8 oz, 
with batteries (included). T E R M S :  Al l  Sales exclusively by mail/phone order. 

Cash, check, money order, MC, Visa. No CO D .  Add 
$4.50 shipping, N M  residents add 4% tax. ( F oreign 
customers: payment must be in  U.S. funds drawn 
on a U.S. bank, add 1 0% for air shipment). 

Visual 1 02 
Oume QVT- 1 02 

COLUMBIA PC 1 600-1 
Includes: Drives, Video Card, Perfect Soft

ware P a c k a g e ,  M S - D O S ,  C P/M ,  F a s t  
G r a p h i c s ,  B A S I C ,  C P/M-86. H o m e  Ac
countant and Communications Program. 

PC 1600-1 . . . . . . . . . . . . . .  only Call 

COLUMBIA VP (Portable). 

EAGLE COMPUTER PC-2 . 

AST SIXPACK CARD 

. . . .  only Call 

.only Call 

Six-function card with 64K-348K RAM 
Memory, Parallel Port, Serial Port, Clock 
Calenda r, Super Drive and Super Spool. 
AST Sixpack Card . .  . . . . . . .  only 291.00 

MSI DUAL f/0 
2 Serial/2 Parallel Ports, Clock . . . . .  1 75.00 

MSI 256K RAM Board 
256K RAM Board with 64K . . . . . . . .  199.00 
256K RAM Board with 256K . . . . . . . . .  Call 

MSI 256K w/Parallel or Serial Port 
256K w/Parallel Port and 64K . . . . .  259.00 
256K w/Parallel Port and 256K . . . Call 
256K w/Serial Port and 64K . . . . . . .  259.00 
256K w/Serial  Port and 256K . .  . . .  Call 

VISTA DISKMASTER 
Diskmaster Floppy and Hard 
Disk Controller . . . .  225.00 

APPRATE IBM PROM Blaster . . . . . . .  129.00 

CABLE for IBM Parallel Printer . . . . . . .  29.95 

CABLE lor Columbia MPC 
Parallel Printer . . . . . . . . . . . . . . .  29.95 

CABLE for Eagle Parallel Printer . . . . .  29.95 

• Ful ly  assembled, ready to use. 

Pika-Box 
Tri -State Pika-Box 

AFDC-1 Floppy Disk Drive 
Controller . 

Runs DOS 3.3 with any standard Shugart com
patible 5W' disk drive. (2 drives each card). 
Does not read 'h track. 

Apprate PROM Blaster . . . . . . . . . . . . .  1 1 9.00 

"ALS" 80 Column Card. . . .  159.00 

"ALS" Z-CARD IZBO CPU) . . . 149.00 

API Apple Parallel Printer Interface card. 
Centronics Compatible . . . . .  $45.00 

Software 
WORD PROCESSOR (Benchmark! 

For IBM o r  MS-DOS. . .5299.00 
MAILING LIST (Benchmark) 

For Apple I I .  . . . .  140.00 
For IBM or MS-DOS . . . . . . . . . . . . .  140.00 

SPELLING CHECKER (Benchmark) 
For IBM o r  MS-DOS . . . . . . .  105.00 

TELECOM (Benchmark! 
For IBM or MS-DOS. . . . . . . .  85.00 

CDEX IBM Training . . . . . . . . . . . . . . . . .  52.00 
TALLGRASS (J format). . 50.00 

General Products 
5%" Diskettes 
SSIDD ( 1 00% certified) 
DS/00 ( 100% certified) 

1 0  up 100 up 
1.75 1.55 
2.50 2.30 

BMC PRINTER 

MODEM Novation 1 03 Smart-Cat . .  $210.00 

l ist 

$199 

S249 

each $1 79 $219 
3+ $1 74 $21 1  

Features: · Anti glare screen · Attractive 
case • Std composite video input, also out
put for second m o n i t o r  • 22 MHz video 
bandwidth · High resolution; 1 ,000 lines or 
132 characters across · Adjustable contrast. 
brightness. V/H-hold,  V-size. H-center · Input 
impedance: high or 75 ohrn · Passes FCC test 
for computer equipment • UL approved 

Compatible With: IBM, IBM PCjr, Apple I I ,  
Apple l ie.  Comodore. Columbia MPC, Eagle, 
Radio Shack, Si nclair:Timex, and more. 

Each 3-up 
DM-216 1 2" Green . . . . . . . .  5145.00 Call 
DM-216 1 2" Orange. . . 5149.00 Call 

DEALER INQUIRY INVITED 

EPROM & RAM SUPER SALE 
PIN Description 8-24 25up 

2716 l450nSI 3.95 3.95 
2732 (450nS) 4.40 4.40 
2764 (28 p i n )  8.95 Call 
4164 fin stock) Call Call 
6 1 1 6P-3 ( 1 50nS) 6. 1 0  Call 

Mother Boards & Card Cages 
SLOTS Bare Bd KIT A & T wfCAGE 

6 $19.00 $44.00 $59.00 584.00 
8 24.00 56.00 81.00 1 16.00 

1 2  29.00 75.00 1 1 0.00 150.00 
lOMHz, No termination. Includes power indicator and 
wiring for muffin fan. Uses OK connector for soldcrless 
installation and removal of power & reset lines. 

--1! • ' n> 
I I I I 1�-;-,.!_ 

. I "I " ( I I - �--.- . .L I" ·.: 1 .. 
i_ � I ' l • : I 

64KSM A&T without RAM . . .  $ 1 55°0 

64KSM A&T wl64k RAM (32-61 16's) . 339.00 

S - 1 0 0  Board Uses 6MHz 61 16's.  % Amp 
m a x .  power, B a n k  Select  plus Extended 
Addressing al lows for multi-memory 
board set-up. 4 i n dependant 1 6 K  Blocks 
make e asy use with m ult i - u ser sys
tems. Any 2K RAM m a y  be replaced by 
a 27 1 6  EPROM. 

SBC-880 ZBOA CPU, A&T . . . . . . . . . .  5169.00 
SBC-880 ZBOA CPU, Kit . .  . . .  149.00 

4MHz ZBOA CPU boards 
with Seriai1Pa ra llel Ports. 

UFDC-1 Floppy Controller, A&T . . . 245.00 
UFDC-1 Floppy Controller, Kit . . . . . .  225.00 

The UFDC-1 Floppy Controller uses the 
WD1 795 chip which runs either 

and/or 8",5V4" Disk Drives. 

CLOCK CALENDAR A&T. . . . . . . . .  1 1 5.00 
CLOCK CALENDAR Kit . . . 95.00 

This S-100 Clock Calendar Board has 
4 interrupts. Time. Day of Week 

and Battery Backup. 

Apple Keyboard Assm & Tested . . $49.95 
SUN-721 S-1 00 Prototype Board . . . . .  9.95 
SUN-722 Apple Prototype Board . . .  5.95 
See our January 1984 BYTE Ad for above item 
descriptions. Quantities are limited. 

-=-=- 51 IAITDQ1AIICS CQ - - -------sTORE HOURS� MON.-FRI. 9:00am t;;" 6:oopm SATURDAY 1 0:0oa.:n to 5:00pm === UIV I"' lVII •1 /NC. Mail Order-Min. Order$10. Visa or MasterCard (please mclude exp�ration date). Add $2.00 (shippmg and handlmg! for �� 12621 Crenshaw Blvd., Hawthorne, CA 90250 first 3 pounds plus .50 for each additional pound to your order. CA res1dents add Cal!!. sales tax. 
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MONITORS 

AMDEK COLOR I PLUS 
AMDEK COLOR II PLUS 
AMDEK COLOR I I I  
AMDEK COLOR I V  
AMDEK VIDEO 3 0 0  ( GREEN) 
AMDEK VIDEO 300 ( AMBER) 
AMDEK VIDEO 3 1 0  ( AMBER) 
BMC 1 2 "  GREEN 
BMC 1 3 "  COLOR 
BMC 1 3 "  RGB AP2 COLOR 
BMC 13" RGB IBM 
COMMODORE COLOR 1 7 0 2  
COMREX 1 3 "  COLOR W/SOUND 
COMREX 1 2 "  HI-RES AMBER 
COMREX 1 2 "  HI-RES GREEN 
COMREX 1 2 "  HI- RES LT GRN 
COM REX 1 3 "  RGB COLOR 
GORILLA 1 2" AMBER 
GORILLA 1 2 " GREEN 
NEC 1 2 " HI-RES GREEN 
NEC 1 2 " ECONO GREEN 
NEC 1 2 "  LO-RES COLOR 
NEC 1 2 "  AMBER SCREEN 
NEC 1 2  II COLOR - IBM 
PRINCETON GRAPHICS HX- 1 2  
SAKATA 1 3 "  COLOR 
SAKATA 1 3 "  RGB COLOR 
SAKATA SUPER RGB 
SAKATA 1 2" GREEN 
SANYO CTR- 7 0  HIRES COLOR 
SANYO AUM- 2 5 5  2 5 "  RGB 
SANYO DMC- 6 5 0 0  1 3 "  RGB 
TAXAN 1 2" GREEN 
TAXAN 1 2 "  AMBER 
TAXAN RGB VISION I 
TAXAN RGB VISION I I I  
ZENITH 1 2 "  AMBER 
ZENITH 1 2 "  GREEN 
ZENITH RGB ZVM- 1 3 5  COLOR 
USI 9" AMBER PI-4 
USI 9 "  GREEN PI- 1 
USI 1 2 "  AMBER PI-3 
USI 12" GREEN PI-2 
USI 14" LO-RES COLOR 

MODEMS 

ANCHOR MARK I ( RS- 2 3 2 )  
ANCHOR MARK I I  ( ATARI ) 
ANCHOR MARK I I I  ( TI99/4A) 
ANCHOR MARK V ( OSBORNE) 
ANCHOR MARK VI ( I BM PC) 
ANCHOR MARK V I I  ( RS- 2 3 2 )  
ANCHOR MARK X 1 1  ( RS- 2 3 2 )  
ANCHOR VOLKSMODEM 
NOVATION J-CAT 
NOVATION 2 1 2  AUTO CAT 
SMARTCAT 2 1 2  ( 1 2 0 0  BAUD) 
SMARTMODEM 300 BAUD 
SMARTMODEM 1 2 0 0  BAUD 
SMARTMODEM 1 20 0 8  - IBM 
US ROBOTICS AUTODIAL 2 1 2  
U S  ROBOTICS PASSWORD 

294 . 9 5  
4 2 4 . 9 5  
369 . 9 5  
749 . 95 
1 3 4 . 9 5 
1 4 4 . 9 5 
1 6 4 . 9 5  

89 . 9 5  
249 . 9 5  
349 . 9 5  
4 1 9 . 9 5  
289 . 9 5  
269 . 9 5  
1 3 4 . 95 
1 29 . 9 5 
1 2 9 . 9 5 
269 . 9 5  

99 . 9 5  
8 9 . 9 5  

1 5 4 . 9 5  
1 0 9 . 9 5 
289 . 9 5  
1 6 4 . 9 5 
469 . 9 5  
LO W  ! ! 
264 . 9 5  
499 . 9 5  
679 . 9 5  
1 0 9 . 9 5  
599 . 9 5  
749 . 9 5  
399 . 9 5  
1 2 4 . 9 5  
1 29 . 9 5 
294 . 9 5  
4 3 9 . 9 5  
1 1 9 . 9 5  

99 . 9 5  
5 1 9 . 9 5 
1 2 9 . 9 5 
1 1 9 . 9 5 
1 4 9 . 9 5  
1 3 9 . 9 5  
289 . 9 5  

79 . 9 5  
79 . 9 5  
9 9 . 9 5  
94 . 9 5  

1 99 . 9 5  
1 0 9 . 9 5 
2 7 9 . 9 5  

64 . 9 5  
1 0 4 . 9 5 
579 . 9 5  
429 . 9 5  
1 9 4 . 9 5  

484 . 9 5  
449 . 9 5  
449 . 9 5  
359 . 9 5  

PRINTERS 

ANADEX DP-95 0 1 A  1 0 2 9 . 9 5  
AN AD EX DP-9625A 1 3 39 . 9 5  
ANADEX DP-9620A 1 1 2 9 . 9 5 
ANADEX WP-6000 2 1 9 9 . 9 5  
ANADEX DP-6500TR 500CPS 2329 . 9 5  
APPLE IMAGEWRITER LOW! ! 
CENTRONICS 3 5 2  DP 1 99 9 . 9 5  
C .  ITOH A 1 0  DAISY WHEEL 539 . 9 5 
C . ITOH 8 5 1 0 SP 499 . 9 5 
C .  ITOH 8600BP 979 . 9 5  
COMREX CR-I DIASY WHEEL 629 . 95 
COMREX CR-II DAISY WHEEL 469 . 9 5  
DAI SYWRITER 2 0 0 0  48K LOW! I 
DELTA- 1 0  LOW! ! 
DELTA- 1 5  LOW ! ! 
EPSON FX-80 W/TRACTOR LOW! ! 
EPSON FX- 1 0 0  F/T LOW ! ! 
EPSON MX - 1 0 0  F/T LOW ! ! 
EPSON RX-80 LOW! ! 
EPSON RX-80 F/T LOW ! ! 
GEMINI l O X  LOW ! ! 
GEMINI 1 5 X LOW! l 
GORILLA BANANNA 1 89 . 9 5  
IDS MICROPRISM 480 479 . 9 5 
IDS PRISM 1 3 2  1299 . 9 5 
IDS PRISM 1 3 2 C  - COLOR 1499 . 95 
JUKI 6 1 0 0  PRINTER ( P )  44 9 . 95 
MANNESMANN TALLY MT160L 599 . 9 5 
MANNESMANN TALLY MT180L 799 . 9 5 
MANNESMANN TALLY MT 1 8 0 2  1499 . 9 5 
MANNESMANN TALLY SPIRIT 399 . 9 5 
NEC 3 5 5 0  SP INWRITER-IBM 1 7 54 . 9 5 
OKIDATA MICROLINE 80 LOW I I  
OKIDATA PACEMARK 23505 LOW! I 
OKIDATA PACEMARK 24 1 0 P  LOW I I  
OKIDATA PACEMARK 24 1 0 S  LOW ! !  
OKIDATA 82A W/OKIGRAPH LOW! I 
OKIDATA 83A W/OKIGRAPH LOW! I 
OKIDATA 84P LOW! I 
OKIDATA 84S LOW! I 
OKIDATA 9 2 P  LOW ! ! 
OKIDATA 9 3 P  LOW ! !  
OKI DATA 9 3 S  LOW! I 
PANASONIC P 1 0 90 3 2 9 . 9 5  
PRINTMASTER ( DAISY) 1 54 9 . 9 5  
P ROWRITER I ( 8 5 1 0 P )  344 . 9 5  
P ROWRITER I I  ( 1 5 5 0 P )  6 1 9 . 9 5 
QUME SPRINT 1 1 /40+ 1399 . 9 5 
SAN YO PR5500 DAISY WHEEL 659 . 9 5  
S I LVER-REED 5 5 0  DAISY 699 . 9 5  
STARWRITER DAISY WHEEL 1 0 99 o 9 5  
TOSHIBA P - 1 3 5 0  LP 1 5 7 9 . 9 5  
TRANSTAR 3 1 5  COLOR 449 . 9 5  
TRANSTAR 1 2 0 P  14CPS 46 4 . 9 5 
TRANSTAR 1 3 0 P  1 8CPS 699 . 9 5 
TRANSTAR 1 4 0 P  40CPS 1 2 29 . 9 5 
MICROBUFFER( EPSON RS2 3 2 )  1 3 4 . 9 5 
GRAFITTI CARD ( APPLE) 84 . 9 5 
GRAPPLER + ( APPLE) 1 1 9 . 9 5  
MICROBUFFERII 1 6K ( APPLE) 1 4 4 . 9 5  
PKASO PRINTER I/F( APPLE) 1 2 9 . 9 5  
WIZARD BPO 1 6K ( APPLE) 1 2 9 . 9 5  
WIZARD SOB 1 6K ( APPLE) 1 7 9 . 9 5  

OTHER PRINTERS AVAILABLE 

COMPUTERS 

APPLE l i e  STARTER SYSTEM LOW ! I 
APPLE MACINTOSH COMPUTER LOW! ! 
COMMODORE 64 COMPUTER LOW ! I 
COMMODORE 1 54 1 DISK DRIVE LOW I I 
COLUMBIA VP PORTABLE LOW I I 
COLUMBIA 1 6 0 0 - 1  COMPUTER LOW! I 

I BM-PC COMPATIBLE SYSTEM 
1 28K , 2-0S/DO DRIVE S ,  KEYBOARD 

WITH COMPLETE SOFTWARE PACKAGE 

EAGLE PC PLUS-2 SYSTEM 3 1 99 . 9 5  
1 28K , 2-DS/DD DRIVES, 

MONITOR, EAGLEWRITER, MS-DOS, 
EAGLECALC , & CP /M-86 

EAGLE SPIRIT-II 2549 . 9 5  
EAGLE SPIRIT-XL 3649 . 9 5  

PORTABLE 1 28K EXPANDABLE TO 
640K ON BOARD, 1 3 2 0 K  FLOPPY, 

10 MEGABYTE HARD DISK, IBM 
COMPATABLE KEYBOARD, 2 SERIAL 
1 PARALLEL PORT, MS-DOS 2 o 0 1 

MONOCHROME MONITOR, CP/M 86 

NEC APC-HO 1 
NEC APC-H02 
NEC 8 2 0 1  COMPUTER 
SANYO 550 COMPUTER 
SANYO 5 5 5  COMPUTER 

2 0 4 9 . 9 5  
2549 . 9 5  

609 . 9 5  
769 . 9 5  

1 0 49 . 9 5 

TELEVIDEO TPC- 1 LOW ! ! 
IBM COMPATABLE SYSTEM 

WILDCAT STARTER SYSTEM 1 3 9 9 . 9 5  
APPLE I I  COMPATABLE SYSTEM 

64K, DETACHABLE KEYBOARD, 
2 APPLE COMPATABLE DISK DRIVES, 

HI-RES 1 2 "  GREEN MON ITOR, 
RBG & COMPOSITE COLOR OUTPUT 1 

2 CPU ' S  ( Z-80 A & 6 5 0 2 ) , 
S O -COLUMN CARD & JOYSTICK 

ZORBA PORTABLE COMPUTER 1 3 99 o 9 5  
BUILT I N  7 "  GREEN SCREEN , 

2 OS/DD DISK DRIVES, RS - 2 3 2 ,  
PARALLEL, IEEE488 BUS, KEYBOARD 

EMULATION MODE FOR OSBORNE I ,  
KAYPRO ! ! , XEROX 820 , DEC VT- 1 8 0 ,  

CROMEHCO 520 , TELEVIDEO 8 0 2  
AND MANY MORE ! 

WORDSTAR , MAILMERG E , CALCSTAR, 
C-BAS I C ,  CPM 2 0 2 I M-80 

ATARI HARDWARE 

ALIEN VOICE BOX 
KOALA PAD TOUCH TABLET 
RANA 1 0 0 0  DS/DD DRIVE 
TRAK AT-D2 DS/DO DRIVE 

DISKETTES 

99 . 9 5  
79 . 9 5  

299 . 9 5  
399 . 9 5  

SS/SD ELEPHANT 1 6 . 9 5  OPUS 1 5 . 9 5  
SS/DD ELEPHANT 1 9 . 95 OPUS 1 7 . 9 5  
DS/DD ELEPHANT 2 5 . 9 5 OPUS 24 . 9 5  

APPLE HARDWARE & SOFTWARE 

4TH DIMENSION DRIVE-ONLY 
4TH DIMENSION DRIVE+CTRL 
ALS CP/M CARD 
APPLE-CAT I I  MODEM 
BANK STREET WRITER 
BUFFERED GRAPPLER+ 
d-BASE II ( REQ Z- 8 0 )  
HAYES MICROMODEM I l e  
MACH I I  JOYSTICK I r e  
MASTERTYPE 
M ICROBUFFER II+ 1 6K ( P )  
PFS : FILE 
PKASO/U PRINTER I/F 
P REMIUM SOFTCARD Ile 
QUADRAM 64K80COL CRD Ire 
V IDEX VIDEOTERM W/SFTSW 
VIDEX ULTRATERM 
WORDSTAR w/ APPLICARO 

IBM 

HERCULES GRAPHICS CARD 
KOALA PAD TOUCH TABLET 
KRAFT JOYSTICK 
MICROPRO PRO PACK 
M I C ROSOFT SYSTEMCRD 256K 
M I C ROSOFT MOUSE 
MOUSE SYSTEMS PC MOUSE 
QUADCHROME MONITOR 
QUADLINK APPLE EMULATOR 
QUADRAM QUADBOARD I 64 K 
QUADRAM QUADCOLOR I 
RANA DS/DD DISK DRIVE 
STB SUPER I/0 MULTIFUNCT 
TG JOYSTICK W/TOGGLE 
TRANSEND P . C .  MODEM 1 2 0 0  
VERSAWRITER GRAPH TABLET 
WIZARD SPOOLER P/5 1 6K 

COMMODORE 64 

1 9 9 . 9 5  
289 . 9 5  
299 . 9 5 
2 6 4 . 9 5  

54 . 9 5  
1 8 9 . 9 5  
449 . 9 5  
2 3 4 . 9 5  

34 . 9 5  
29 . 95 

1 9 9 . 9 5  
99 . 9 5  

1 3 4 . 9 5 
3 3 4 . 9 5 
1 2 4 . 9 5  
2 3 9 . 9 5  
279 . 9 5  
299 . 9 5  

379 . 9 5 
99 . 9 5 
54 . 9 5  

4 2 9 . 9 5  
4 4 9 . 9 5  
1 3 4 . 9 5  
224 . 9 5 
549 . 9 5 
489 . 9 5  
289 . 9 5  
2 2 9 . 9 5  
259 . 9 5  
169 . 95 

4 9 . 9 5  
399 . 95 
2 3 9 . 9 5  
239 . 9 5  

CALC RESULT ADVANCED 1 0 9 . 9 5  
CARDBOARD/5 5 SLOT EXPAN . 5 4 . 9 5 
CARD? GRAPHICS INTERFACE 6 4 . 9 5  
DATA20 Z - B O  VIDEOPAK 2 2 4 . 9 5  
DELPHI ' S  ORACLE DATA BASE 99 o 9 5  
D I SKEY 3 9 . 9 5  
DONKEY KONG 3 7 . 9 5 
EASY SCRIPT64 3 4 . 9 5  
EASY SPELL 6 4  3 4 . 9 5  
ELECTRON IC CHECKBOOK 1 9 . 9 5 
FLIGHT SIMULATOR II 3 9 . 9 5  
HOME ACCOUNTANT 59 . 9 5  
HOMEWO�.D WORD PROCESSOR 4 9 . 9 5  
KOALA PAD TOUCH TABLET 7 9 . 9 5  
MSD-SD1 DISK DRIVE 3 3 9 . 9 5  
MULTIPLAN 7 4 . 9 5  
OMNI-CALC 39 . 9 5  
PAPER CLIP W/P 69 . 9 5  
PAC-MAN 37 o 9 5  
POP EYE 3 9 . 9 5  
ROBOTRON 3 7 . 9 5  
S . A . M .  44 . 9 5  
SARGON I I  2 7 . 9 5 
VOICE BOX 99 . 9 5  



Circle 72 on inquiry card. 

m E G R·BYTE S F O R m i CRO·BU D G ETS 
expand l_J[]Ur sl_Jstem •• s h r i n H  l_J [] U r  C [] s t. 

Why pay more for top quality peripherals and accessories when our prices are consistently among the lowest anywhere 7 
We invite you to compare prices, then call us. 

r-M�IC�R�O�S�O�FT�.-------------------------SA_L_E_P_R-IC-E� ,-V-ID_E_X _______________________________ S_A
-
LE_P

_R
-

IC-E
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�UL TIPLAN . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . .  $176.00 UL-00 . . . . . . . . .  ULTRA TERM . . . . . . . . . . . . . . . . . . . . . .  $282.39 
MUL TIWORD . . . . . .  WITH MOUSE . . . . . . . . . . . . . . . . . . .  339.63 VT-600 . . . • . . .  VIDEOTERM · 60.Hz . . . . . . . . . . . . . . . . . .  207.87 
MULTITOOL FINANCIAL STATEMENT . . . . . . . . . . . . . . . . . . .  70.49 VT-601 . . . . . . .  VIDEOTERM 60.Hz SOFTSWITCH . . . . . . .  230.22 
MUL TITOOL BUDGET . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . .  IO<f.96 VT-602 . . . . . . . VIDEOTERM 60.Hz SOFTSWITCH INVER . 237.68 
SOFTCARD SYSTEM CARDS . . . . . . . . . . . . . . . . . . . . . . . . .  CALL PS-000 . . . . . . . .  PSIO . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  170.6/ 

ENH-000 . . . . . .  ENHANCER II . . . . . . . . . . . . . . . . . . . . . .  11/.0<f 
MISC. ITEMS SALE PRICE ENH-FS-000 . . . . FUNCTION STRIP . . . . . . . . . . . . . . . . . . . .  29.06 
92P . . .  OKIDATA . . .  PRINTER . . . . . . . . . • . . . . . . . . . . . . .  485. 10 ENH-FS-001 . . . .  ENHANCER II, FUNCTION STRIP . . . . . . .  133.37 
93P . . .  OKIDATA . . .  PRINTER . . . . . . . . . . . . . . . . . . . . . . .  812. 70 
NEC JB1 260 . . . . . .  MONITOR . . .  � . . . . . . . • . • . . . . . . . .  112.50 
NEC JB1 205 . . . . . .  MONITOR . . . . . . . . . . . . . . . . . . . . . .  1 77. 50 
AMDEK COLOR II . . .  MONITOR . . . . . . . . . . . . . . . . . . . . . .  466.50 
FX 80 . . . . . . . . . . . EPSON PRINTER . . . . . . . . . . . • . • . . .  550.00 
FX 1 00 . . . . . . . . .  EPSON PRINTER . . . . . . . . . . . . . . . . .  699.00 

HARD DISK SYSTEMS SALE PRICE 
PEGASUS . . . . . .  10 MEG EXTERNAL . . . . . . . . . . . . . . .  $1,245.00 
PEGASUS . . . . . .  23 MEG EXTERNAL . . . . . . . . . • . . . . . .  1,869.00 
PEGASUS . . . . . .  40 MEG EXTERNAL . . . . . . . . . . . • . . . .  2,439.00 

DYSAN DISKETTES (Boxes of 10 each) SALE PRICE 
PEGASUS . . . . . .  TAPE BACK UP . . .  23 MEG . . . . . . . . . . .  795.00 
PEGASUS . . . . . .  10 MEG INTERNAL . . . . . . . . . . . . . . . . . .  CALL 

1 04/1 . . . . . . . . . . .  5.25" .SS.SD . . . . . . . . . . . . . . . . . . . . .  $32.83 
1 04/ 1 D  . . . . . . . . . .  5.25" .SS.SD . . . . . . . . . . . . . . . . . • . . . .  34. 72 CORVUS . . . . . .  06N . . . . . . . . . .  , . . . . . . . . . . . . . . . . . .  I, 795.00 
1 04/2D . . . . . . . . . .  5 .25" .DS.DD . . . • . . . . . . . . • . . . . . . . .  4/.0<f CORVUS . . . . . .  06N with MIRROR . . . . . . . • . . . . • . . . . .  2,506.00 
3740/1 . . . . . • . . . .  8" .SS.SD . . . . . . . . . . • . . . . • . . . . . . . .  34.09 CORVUS . . . . . .  l i N  . . . . . . . . . . . . . . . . . • . . . . . . • . . . .  2,575.00 
3740/1 D . . . . . . . . .  8" .SS.DD . . . . • . . . . . . . . . . • . • . . . . . .  42.29 CORVUS . . . . . .  l i N  with MIRROR . . . . . . . . . • . . . . . . . .  3,225.00 
3740/2 . . . . . . . . . . 8" .DS.SD . . . . . . . . • . • . . . . . . . . . . . . .  42.29 CORVUS . . . . . .  20N . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3,415.00 
3740/2D . . . . . . . . .  8" .DS.DD . . . . . . . . . . . . . . . . • . • . . . .  49.24 CORVUS . . . . . .  20N with MIRROR . . . . . . . . . . . . . . . . . .  4,125.00 

ORDERS ONL Y 800-858-4810 
IN CAL. 800-82/-6662 I VISA I COMMERCIAL BUSINESS SYSTEMS .• INFORMA TION 

(213) 559-0596 
2858 S. ROBERTSON BLVD. LOS ANGELES, CA 90034 

Phone orders accepted on Visa and Mastercard only. California residents add 6.5% sales tax. No C.O.D. Actual Shipping and handling charge ·added to all orders. Prepaid 
orders as follows: Money orders or cashier's check-merchandise shipped upon receipt. Personal checks must clear before shipping. 20% restocking fee. Prices and 
availability subject to change. $ 1 00 minimum order. 

��JI-back issues for sale------

1 976 1 977 1 978 1 979 1 980 1 98 1  1 982 1 983 1 984 

Jan. 52 .75  53 .25  53 .25  53 .70 54.25 

Feb. 5 2 . 7 5  5 2 . 75 5 3 . 25 5 3 .25 5 3 . 70 53 .70 54.25 

March 5 2 . 7 5  5 2 .75  53 .25 53.25 5 3 . 70 53 .70 54.25 

April 5 2 . 7 5  5 2 .75  53 .25  53 .25 5 3 . 70 5 3 . 70 

May 5 2 .00 5 2 . 7 5  5 2 . 75 53 .25  53 .25 5 3 . 70 53 .70 

June 5 2 .00 5 2 . 75 5 2 . 75 53 .25 53.25 5 3 . 70 53 .70 

July �2.00 5 2 .00 52 .75  52 .75 53.25 53.25 5 3 . 70 54.25 

Aug. 5 2 .00 52 .75  52 .75  53 .25  5 3 . 70 54.25 

Sept. 5 2 .75  5 2 . 7 5  5 2 . 7 5  53.25 5 3 . 70 54.25 

Oct. 52 .75 52 .75 53 .25 5 3 . 25 53 .70 54.25 

Nov. 53 .25 53 .25  53 .70 54.25 

Dec. 5 2 .75  5 2.75 53.25 53 .25 53 .25  5 3 . 70 54.25 

Circle and send requests with payments to: 
BYTE Back Issues 
P.O. Box 328 
Hancock, NH 03449 

486 BYfE March 1984 

Prices include postage in the US. Please add S .50 per 
copy for Canada and Mexico; and S 2 .00 per copy to 
foreign countries. 

D Check enclosed 
Payments from foreign countries must be made in 

US funds payable at a US bank. 

D VISA D Master Card 

Card # ----------------

Exp. 

Signature 

Please allow 4 weeks for domestic delivery and 8 
weeks for foreign delivery. 

NAME-------------
ADDRESS 
CITY 
STATE --------- ZIP __ _ 



he Channel Connecting You And Computers 

APPLE SOfTWARE -----
AST Versa Form 

Qbase 
Templates PO/INV @ 
ML/CRJ/EJ @ 

ARTSCI M•glc Window '" 
Magic Mailer 
Magic Words 
Magir. Calc 

ASHTON-TATE '" dBase II 
Hollumlme Strategist 
Financial Planner 
Fridayt ™ 

BEAGLE BROTHERS '" 
Alpha Plot 
Apple Mechanic 
Beagle Bag 
Doss Boss 
Double Take 
Pronto Oos 
Utility City 

BLUE CHIP Millionaire 
BPI GLIAP/AR/INV/PR '" @ 
BROOERBUNO'" A.E. 

Chopliller 
Bank St. Writer 
Lode Runner 
G. W/AP 
AR/PR @ 

CENTRAL POINT Copy II Plus 
Filer 

CONTINENTAL'"GLI AR/ AP/PR@ 
Home Accountant 
.FCM 

CRANE Menu Generator 
DATA SOFT (Zaxxon) '" 

M1cropainter 
DIGITAL RESEARCH'" 
DOW .JONES'"Market Analyzer'" 

Market Manager TM 
Market Microscope 
lnvestment'·Evaluator 
Connector 

muwARE 
FOX & GELLER'"Quick Code 

dGraph 
dUtil 
Quick Screen 

HAYDEN Pie Wriler 
HAYES� Smartcom t 
INFOCOM'"Deadline '" 

Zork III II III @ 
® INSOFT Electric Duet ® 

GraphFortn ® 
KENSINGTON' Format II 
LOTUS'" Executive Briefing 

System 
MICROCOM Micro Terminal TM 
MICRO PRO'" lnlostar 
MICROSOFT Multiplan'" 

Budget System 
Financial Statement 
Other products 

MONOGRAM Dollars & Sense 
MUSE" Supertext Home Olfice 

Supertext Pro. (llel 
Castle Wollenstei� TM 

PENGUIN 
Complete Graphics System· II 
Graphics Magician 
Special Effects 

PERFECT SOFTWARE'" 

5245.00 
139.00 
39.00 
33.00 
99.00 
49.00 
49.00 
99.00 

3B5.00 
279.00 
419.00 
198.00 

28.00 
22.00 
22.00 
17.00 
27.00 
22.00 
22.00 
39.00 

295.00 
25.00 
25.00 
45.00 
26.00 

305.00 
275.00 

32.00 
15.00 

158.00 
49.00 
68.00 
29.00 
27.00 
25.00 
CALL 

275.00 
235.00 
525.00 
129.00 
85.00 
CALL 

195.00 
195.00 
69.00 

1 19.00 
99.00 
89.00 
34.00 
27.00 
22.00 
56.00 

1 13.00 

149.00 
59.00 

259.00 
169.00 
109.0U 
69.00 
CALL 
79.00 
73.00 
73.00 
2200 

49.00 
39.00 
2Qnn 
CALL 

PHOENIX Zoom Grafix r• 
QUALITY Bag of Tricks '" 
SENSIBLE Speller 
SIERRA ON LINE 

Screen Writer II 
Dictionary 
Screen Writer/Dictionary 
Frogger 
Ultima II 

SILICON VALLEY '" 
Word Handler 
List Handler 1"' 

SIRIUS Type A11ack 
Pascal Graphics Editor 

SOFTWARE PUBLISHING '" 
(Specily II• or lie) 

"!' ;>fs: File 
., pfs: Report •· pis: Graph 

34.00 
29.00 
83.00 

85.00 
69.00 

135.00 ' 
25.00 
39.00 

39.00 
35.00 
28.00 
75.00 

B4.00 
79.00 
B4.00 
B4.00 '"' pis: Write (lie only) 

SPINNAKER'" 
SSM Transcend I 

up to 30% oil 
69.00 

Also SEE MODEMS 
'" STONEWARE D.B. Master 

O.B. Master Ver. 4 
SUBLOGIC Flight Simulator 
TERRAPIN Logo 

'"' VISICORP Visicalc ® 
1 1 1 / l l • ) (lle) 

Other Products 

145.00 
229.00 

25.00 
1 19.00 

169.00 
CALL 

APPLE HARDWARE _____ _ 
CENTRAL POINT Alaska Card'" 99.00 
DANA Fan 59.00 
EPS Keyboard 319.00 

Prom @ 29.00 
GIBSON LABS LPS light Pen 279.00 
HAYES Micromodem II W/5C I '" 249.00 
KOALA '" Graphic Tablet 85.00 
KRAFT Joystick 49.00 

Paddle 39.00 
MICRO SCI A2 w/o Controller 219.00 

A2 Controller 79.00 
A40 w/o Controller 299.00 
A70 w/o Controller 399.00 
A40/ A70 Controller 79.00 

'" MICROSOFT" 16K Ramcard 69.00 
Soltcard 219.00 
Softcard Plus 449.00 
Soltcard Premium 4(9.00 
.Premium Soltcard lie 369.00 

NOVATION See MOOE�S 
ORANGE MICRO'" 

179.00 Bullered Grappler 16K 
PRACTICAL PERIPHERALS 

Microbuller I I  plus 16K PAR 
Other Products 

199.00 
CALL 

See MODEMS SSM 

TG Paddles 29.00 
Joy Stick 45.00 
Select a Port 45.00 
Track Ball 49.00 
Joy Siick (lie) 49.00 

TENCAL Cool & Time 75.00 
VIOEX Videoterm w/ss 239.00 

Ultraterm 279.00 
® WICO Joy Stick 59.00 

IBM SOFTWARE ------
AST Versa Form 245.00 

Dbase 139.00 
Templates PO/I NV @ 39.00 
Ml/CRJ/EJ @! 33.00 

ORDERS O N LY 
National :  1 -800-82 1 -438 1 

Ca l if: 1 -800-421 -3245 

ASHTON-TATE '" dBase I I  
Boltomline Stralegist 
Financial Planner 
Friday! 

BLUE CHIP Mill ionaire 
BPI'" Gl/AP/AR/PR @ 
CENTRAL POINT Copy II PC 
COMPREHENSIVE 

PC Tutor 1 . 1  
P C  Tulor 2.0 

CONTINENTAl'" FCM 
Home Accountant Plus 
Property Management 

DATAMOST Write On 
DIGITAL RESEARCH'" CP/M 86 

Concurrent CP/M 86 
Or. Logo 
Other Products 

DOW JONES'" Markel Analyzer'" 
Market Manager'w 
Market Microscope 
Investment Evaluator"" 
Connector 

FINANCIER Financier II 
Tax SP.ries 
FOX & GELLER Quick Code 

dGraph 
dUtil 

HAYDEN Pie Writer 
® HAYES Smart Com II 1" 

INFOCOM'" Deadline "' 
Zork 1/11/1 1 1@ 

® INSOFT Data Design 
MICROCOM Micro Terminal 
MICROSOFT'" Multiplan 

Budget System 
Financial Statement 
Word 
Word w/Mouse 
Olher Products 

MONOGRAM Dollars & Sense 
MUSE'" Supertexl Pro 
PEACHTREE Peachtext 5000 
PERFECT SOFTWARE'" 
PETER NORTON Utilities 
SIRIUS Type Allack 

Gorgon II 
SOFTWARE ARTS TK Solver 
SOFTWARE PUBLISHING 

pis: File 
pis: Report 
pis: Graph 

385.00 
279.00 
419.00 
198.00 
39.00 

459.00 
32.00 

45.00 
45.00 
79.00 
89.00 

329.00 
89.00 
45.00 

235.00 
79.00 
CALL 

275.00 
235.00 
525.00 
129.00 
85.00 

159.00 
139 00 
195.00 
195.00 
69.00 

135.00 
89.00 
34.00 
27.00 

169.00 
69.00 

169.00 
109.00 
69.00 

275.00 
339.00 
CALL 
119.00 
73.00 

235.00 
CALL 
59.00 
29.00 
29.00 

219.00 

94.00 
84.00 
94.00 
94.00 pis: Write 

SPINNAKER'" 
SSI Word Perlect 
STONEWARE 

up to 30% off 
CALL 

O.B. Masler Advanced 
SUPERSOFT Personal Database 

'" VISICORP 

449.00 
90.00 
CALL 

IBM HARDWARE _____ _ 
AMOEK MAl Board 519.00 
AST Call 
�ERCULES Graphics card J99.00 

® HAYES Smartmodem 1200B /SCI! 439.00 
KOALA'" Graphic Tablet 109.00 
KRAFT Joystick 49.00 

Paddle 39.00 
MICROSOFT" Mouse 149.00 

System Card 64K 295.00 
Syslcm Card 256K 465.00 

MICROTEK Q-Oisc 329.00 

QUADRAM Quadlink 
Quadboard 64K 
Quadboard II 64K 
Quad 512 plus 64K 
Quad 512 plus 256K 
Quad 512 plus 512K 
64K Ram Chips 
Ouadchrome 
Ouadscreen 

TG Paddles 
Joy Stick 
Track Ball 

WICO Joy Stick 

MODEMS __________ __ 
HAYES<> Micromodem II 

w/SC I (II) 
SMartcom I (II) 
Smartmodem 1200B 

w/SCII (PC) 
Smartcom II (PC) 
Smartmodem 1 200 

(RS232) 
Smarlmodem 300 

(RS2321 
Chronograph (RS232) 

NOVATION Apple Cal II 
(300B) (II) 

212 Apple Cat II (300/1200B) 
(II) 

212 Apple Cal II 
Upgrade Kit 

Cat (300B) (RS232) 
0-Cat (300B) (RS232) 
J.Cat (300B) (RS232) 
Smart Cat 103 

(300B) (RS232) 
Smart Cat 1031212 

(RS232) 
212 Auto Cat(RS232) 

SSM Modemcard w/SOURCE II 

Transmodem 1200 (Ill 
AI0-2 Ser/Par Interlace 

485.00 
2B5.00 
285.00 
265.00 
420.00 
675.00 

79.00 
519.00 

1 .595.00 
39.00 
49.00 
49.00 
59.00 

249.00 
89.00 

439.00 
89.00 

499.00 

205.00 
189.00 

269.00 

559.00 

3 19.00 
139.00 
159.00 
109.00 

199.00 

409.00 
569.00 

259.00 
499.00 
169.00 

MONITORS ------
AMOEK Video 300 135.00 

Video 300A 149.00 
Color I 289.00 
Color I plus 319.00 
Color II 439.00 
Color Ill 389.00 
Color IV 895.00 
DVM Interface (II) 169.00 
DVM Interface (lie) 169.00 

NEC 12" Green JB1201 159.00 
12" Color JC1215 299.00 
12" RGB JC1203 (PC) 559.00 
JC1203 lo PC Cable 24.00 
PGS HX-12 539.00 

QUAORAM Ouadchrome 519.00 
Quadscreen 1 ,595.00 

TAXAN 13" Color 319.00 
12" Green 145.00 
12" Amber 149.00 
RGB Vision 1 12" Lo 319.00 
RGB Vision 3 12" Hi 559.00 

PRINTERS -----
EPSON FX 80/100 
OKIOATA Complete line 
BROTHER 
DISKETTES -----
OYSAN" 5'//' SS/SD 

5'1' SS/DD 
5'1<" DSIDD 
Plastic Box Add 

IBM. MAXEll. TOK. VERBATIM 
other brands 

CALL 
CALL 
CALL 

32.00 
37.00 
43.00 

1.50 
CALL 

IN FORMATION: (805) 683-1 779/683-3006 
O R D E R  H O U R S : M · F  8 · 6 p m ,  S a t .  8 · 5 pm 

S T O R E  HO U R S :  M - F  9 · 6 pm, S a t .  9 · 5 pm 

5788 DAWSON ST. GOLETA, CA 9 3 1 1 7  

TERMS: Add 3% for shipping & handling. $3.00 minimum. Allow 2 weeks for checks to clear. Add 6% for Calif. Sales Tax. Add 2% to total for Visa & 

Master/Charge. Al l  sales final for software, accessories & diskettes. Defective Hardware, Monitors, Printers returns must be within 10 working days of 
purchase accompanied by RMA # for exchange only. Apple is the Registered Trademark of Apple Computer Inc. IBM is the Registered Trademark of 
International Business Machines Corp. 52.00 charge for C.O.D.'s, Ca�hier's check only. Prices subject lo change without no lice. 

• 
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74L500 
74L501 
74L502 
74L503 
74L504 
74L505 
74L508 
74L509 
74L51 0  
74L5 1 1  
74L512 
74L513 
74L514 
74L51 5  
74L520 
74L521 
74L522 
74L526 
74L527 
74L528 
74L540 
74L542 
74L548 
74L551 
74L554 
74L555 
74L573 
74L574 
74L575 
74L576 
74L578 
74L583A 
74L585 
74L586 
74L590 
74L592 
74L593 
74L595 
74L596 
74L5107 
74L5109 
74L51 1 3 
74L5 1 1 4  
74L5122 
74L5123 
74L5124 
74L5125 
74L5126 
74L5132 
74L5133 
74L5136 
74L5138 
74L5139 
74L5145 
74L5148 
74L5151 
74L5153 
74L5154 
74L5155 
74L5156 
74L5157 
74L5158 
74L5160 
74L5 161 
74L5162 
74L5163 
74L5164 
74L5165 

74LSOO 
.60 74L5166 
.60 74L5168 
.60 74L5169 
.60 74L5170 
.75 74L5 173 
.75 74L5174 
.75 74L5175 
.75 74L5181 
.65 74L5190 
.75 74L5191 
.75 74L5192 
.95 74L5193 

1 .25 74L5194 
.75 74L5195 
.60 74L5196 
.75 74L5197 
.75 74L5221 
.75 74L5240 
.75 74L5242 
.75 74L5243 
.75 74L5244 
.95 74L5245 
.95 74L5247 
.60 74L5248 
.60 74L5249 
.60 74L5251 
.95 74L5253 

1 .42 74L5258 
.95 74L5259 
.95 74L5260 
.95 74L5261 

1 . 1 5  74L5266 
1.25 74L5273 

.75 74L5275 

.95 74L5279 

.95 74L5283 

.95 74L5290 

.95 74L5293 
1.25 74L5295 

.75 74L5298 
.75 74L5323 
.95 74L5324 
.95 74L5347 

1 .05 74L5348 
1.35 74L5352 
1 .35 74L5353 

.95 74L5363 

.95 74L5365 
1 .35 74L5366 

.95 74L5367 

.95 74L5368 
1 . 1 0  74L5373 
1 . 1 0  74L5374 
1 .75 74L5375 
1 .75 74L5377 
1 .25 74L5378 
1 .25 74L5385 
1.70 74L537& 
1 .25 74L5386 
1 .35 74L5381 
1 .25 74L5390 
1 .25 74L5393 
1 .25 74L5395 
1 .25 74L5424 
1 .25 74L5640 
1 .25 74L5668 
1 .65 74L5645 
1 .25 74L5670 

74L5690 

2.50 
1.35 
1.35 
2.50 
1.50 
1.50 
1 .50 
2.50 
1 .45 
1 .45 
1 .35 
1 .35 
1 .45 
1.35 
1.35 
1 .35 
1 .35 
1 .85 
1.85 
1 .85 
2.25 
3.95 
1 .65 
1 .65 
1.65 
1.75 
1.75 
1.50 
2.95 
1 . 1 5  
3.75 
1.35 
1.75 
4.95 

.95 
1 .25 
1.25 
1.25 
1.65 
1.65 
4.95 
2.1 5  
2.55 
2.55 
1.65 
1.95 
1.95 
1.25 
1 .25 

.95 

.95 
2.50 
4.95 
1 .25 
1 .95 
2.55 
1 .95 
2.55 
1.25 
3.95 
2.55 
2.55 
2.55 
3.95 
3.95 
2.75 
4.95 
2.50 
2.50 

74SOO 
74500 
74502 
74503 
74504 
74505 
74508 
74509 
745 1 0  
745 1 1  
74515 
74520 
74522 
74530 
74532 
74538 
74540 
74551 
74564 
74565 
74574 
74586 
745 1 1 2  
745 1 1 3  
745 1 1 4  
745124 
745133 
745134 
745135 
745136 
745138 
745139 
745140 
745151 
745153 
745157 
745158 
745160 
745161 
745163 
7�5174 
745175 
745188 
745194 
745 1 95 
745196 
745225 
745240 
745241 
745242 
745243 
745251 
.745253 
745257 
745258 
745260 
745280 
745283 
745287 
745288 
745289 
745373 
745374 
745387 
745471 
745472 
745473 
745474 
745475 

.75 

.75 
.75 
.75 
.75 
.95 
.95 
.95 
.95 
.95 
.95 
.95 
.95 
.95 

1 .95 
.95 
.95 
.95 
.95 

1 .50 
1.25 
1.25 
1 .25 
1.25 
3.65 

.95 
1 .25 
1 .65 
2.25 
1 .95 
1 .95 
1 .25 
1 .95 
1 .95 
1.95 
1.95 
2.95 
3.95 
3.95 
2.25 
2.25 
3.55 
2.55 
2.55 
2.55 
7.75 
2.95 
2.95 
3.95 
3.95 
2.25 
2.25 
1 .95 
1.95 
1.25 
2.95 
3.95 
3.95 
3.95 
4.95 
3.95 
3.95 
3.95 
7.95 
7.95 
7.95 
9.9.5 
9.95 

7400 SERIES 'Tel: 1 -(800)-821 -3628 
CALL FOR PRICE 

MOS EPROM STATIC RAM 
2708 
271 6-450 
2732-450 
2732-250 
2764-450 
2764-250 
2764-300 
27128-250 
TM52516 
TM52716 
TM52532 

5.95 2101 
3.95 5101 
5.95 21 14-450 
6.95 21 1 4-200 
7.95 2147 
9.95 61 1 6-4 
9.95 61 16-3 

25.95 6 1 1 6-2 
4.95 6 1 1 6LP-4 
7.95 61 16LP-3 
5.95 6 1 1 6LP-2 

SOUND CHIPS 
76477 2.95 
76489 8.95 
AY3-8910 9.95 
AY3-8912 1 2.95 

MISCELLANEOUS 
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2.95 
4.95 
1 .95 
2.15 
4.95 
5.75 
6.75 
7.95 
6.75 
6.95 
8.95 

• 
• 
• 

DYN. RAM 
41 1 6-200 1 .95 
41 1 6-150 2.25 
41 1 6-120 2.95 
4164-200 6.75 
41 64-150 6.95 

CRYSTALS 
32.758khz 1 .75 
1.0mhz 3.95 
1 .8432 3.95 
2.0 2 .95 
2.097152 2 .95 
2.4576 2.95 
0.2768 2.95 
3.579535 2.95 
4.0 2.95 
5.0 2.95 
5.0688 2.95 
5.185 2.95 
5.7143 2.95 
6.0 2.95 
6.144 2.95 
6.5536 2.95 
8.0 2.95 
10.0 2.95 
1 0.738635 2.95 
1 2.00 2.95 
14.31818 2.95 
15.0 2.95 
16.0 2.95 
17.430 2.95 
18.0 2.95 
18.432 2.95 
20.0 2.95 
22. 1 184 2.95 
32.0 2.95 

FOR APPLE I I  & l i e  

1 6K RAM CARD 
Compati ble  w i t h :  
D O S  3 . 3  CP/M 
Visicalc, PASCAL 
1 YR. WAR RA NTY $39.95 

Apple 1 1 /l l e 
Compatible 
D isk D rive 

$1 85. 00 
CONTROLLER 
CAR D $49.95 

SPEEDY EPROM 
PROGRAMM E R  

For APPLE I I  
PROG RAM M I N G  

271 6, 2732, 2764, 
271 28, 2532, 2564 

IN 30 SECONDS 

WITH FIRMWARE 

$1 49.00 

SUPER COOLING 
FANS For APPLE 

WITH SURG 
$39. 50 

J OYST I CK 
FOR APPLE I I  

$42.00 

FOR I B M  P/C 

M U LTIFUN CT I O N  
BOARD WITH 

1 28K,  2 Serial  P o rt , 
1 Paral le l  P o rt, 

Real T i m e  C lock 

$43Q.OO 

Color G rap hie 
D isplay Card 

$320. 00 

I B M  M EM O R Y  
EXPANSION KIT 

IBM 64K 
$59. 95 

J oy S tick 
for I B M  P/C 

$45.00 

H igh R esolution 
Color Mon itor 

for I B M  P/C 
$68Q. OO 

8087 

MATHEMATICS 
CO-PROCESSOR 

$25Q. OO 

� ·-1 VISA I I_ · _·_ ·_ · 
TERMS: For shipping include $3.00 for UPS Ground or 

$5.00 for UPS Blue Label Air. Items over 4 lbs. require 
additional shipping charges. $20.00 minimum order. 

� HandweiiCOFP'" 
Circle 173 on inquiry card. 



TM 

THE PC SYSTEM SPECIALIST PRICES AND AVAILABILITY SUBJECT TO CHANGE WITHOUT· NOTICE 

SPECIAL OF 
THE MONTH ! 

- - - ---- -- - - - -- - --- - ---
= ..:..: = � = ® 

PERSONAL 

COMPUTER .TMTAVA PC Special 
of the 
Month! 

A Superior quality IBM PC Com
patible Personal Computer. Runs 
DOS 1 . 1, 2. 0, 2. 1, CP/M86'f! UCSD 
p-System'f! Runs Lotus 1-2-:J? Multi
plan'f! Word Star'f! PFS'f! dBASEII'f! and 
many more! Hardware includes 128K 
CPU, Floppy Controller, Two DS! DD 
Disk Drives, Video Monitor, Video 

IBM PC ®COMPLETE LINE 

COMPLETE SYSTEM 

VERY SPECI.llL PRICE 

64K, Two Disk Drives, Floppy Disk 
Controller, Video Card and High Res 
Monitor . . . . . . . . . . . . $2590 

.._ _ _........__ __ ......_"--___. Adaptor, Parallel & Serial Ports. 

Suggested List $2395 
ALL FOR $1995 

256K RAM, 360KB Disk Drive, 
FDC, Video Monitor & Adaptor lOMB 
Hard Disk Sub-System. $3990 

APPRICOT An IBM PC Compatible Computer W/Two Drives & Monitor W/$1250 worth of Software
Complete System. $2999 

SLIMLINE DISK DRIVE FOR IBM PC 
DS/DD 320KB By TAVA CORP . . . . . . . . . . . . .  $190 
llDD·ON Disk Drive for IBM PCjr!J . . . . CllLL 

HllRD DISKS FOR IBM .PC® e 
10 MB Hard Disk Sub-System by TAVA CORP. 
includes Software, Cables, etc. Internal . $1295 
MEMORY BOllRDS 

CONOGRllPHIC 
High Res. Color Graphics Card . . . . . . . . .  $995 
QU.llDR.llM 

Quad Card. Fully pop. 256K . . . . . . . . . . . . . . . . .  $450 
QU.llDLINK . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . .  C.llLL 

.liST SIXP.llK 384K • • • • • • • • • • • • • • • • •  C.llLL 

HERCULES Graphics Card . . . . . . . . . . . . . . . . .  $490 
.llPPLE lie 

Computer System, Con troller, Two Disk Drives, 
Monitor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $1590 
DISK DRIVE FOR .llPPLE 

Slimline, or Standard . . . . . . . . . . . . . . . . . . . . . . . .  $190 
·· · Ifill �� -- - . .  
... . .... .., ...... .. 
631 E. First St., Tustin, Cll 92680 

(71 41 838-9100 
Circle 244 on inquiry card. 

PRINTERS 

D.lliSYWRITER 2000 . . . . . . . . . . . . . . . . . . . .  C.llLL 

OKID.llT.ll 

82A . . . . . . . . . . . . . . $425 84A . . . . . . . . . . . . . .  $975 
83A . . . . . . . . $650 92A . . . . . . .  $525 
93A . . . . . . . . . . . . . . . . . . . . . . .  $850 
BROTHER 

HR- 1  . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  $675 
DX- 15 . . . . . . . . . .  . 

MONITORS 
.llMDEK 

· $450 

300A . . . . . . . . . $190.00 I . . . . . . . . . . . . . $340.00 
300G . . . . . . . . . $160.00 II . . . . . . . . . . . . $690.00 
310A . . . .  . . .  . .  $190.00 111 . .  . .  . .  . .  . .  . .  $390.00 
IV . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $1190.00 
PRINCETON GR.llPHICS SYSTEMS 

Hi-Res Color . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $490 

ROMAR II Apple Compatible Computer WIZ-Card 
Controller, Two Disk Drives and a Monitor for $1195 

NEC TANDON TAVA IBM APPLE QCS MAYNARD 
LNW ROMAR PRODUCTS AVAILABLE ----

:�;J.ff//51: :�;:;�r%t����,���r;:,rfr���8/:s5¥fJN.rAT£. Inc 
LOTUS 1·2·3 1s a registered trademark of Lotus Development 

��g:
J;is sr;;;:�[e,':'//:':adl�

aa:i ;,e�������� trademarks of M1cropro lnternauonal 

Multiplan :s a registered trademark of M1croso(t Corp. 
PFS is a registered trademark of Software Publishing Co 
CPIM86 IS a registered trademark of Digllal Research. Inc. 
MS·DOS IS a registered trademark of Microsoft. Corp. 
UCSDp IS a registered trademark of Softech MJCrosystems 
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Lyco Computer Marketing & Consultants 
TO O R D E R  TO LL F R E E  S00-233-8760 

C A L L  U S  I n  P A  1 · 7 1 7·32 7·1 824 

PRI N T E R  PAP E R  
AVAI LABLE 

l i a b l e  f o r  I B M  PC, Apple, Atarl, V I c  20 & V I c  64 
SAV E on t hese 

tn·s1Qck 

LETT E R  QUALITY 
SMITH CORONA TP2 . . .  $449.00 

D IA B LO 630 . , $ 1 7 1 9 .00 

ALPAHCOM 42 . . . . . . . .  $89.00 
ALPHACOM 8 1  . . . . . . .  $ 1 29.00 
NEC 8023 . . . .  : . . . . . . .  $369.00 
NEC 8025 . . . . . . . . . . . .  $699.00 
NEC PC·8200 

COMPUTER . . . . . . . . . .  $CALL 

M O D E M S  
57 9.00 

. 5 79.00 
. . .  S-239 . 00 

E PSO N 

RX·BO . . . . . . . • . . . . . . . . .  $SAVES 
RX·BOFT . . . . . . . . . . . . . . . . . . . .  ON 
FX·BO . . . . . . . . . . . . . . . . .  l n·Stock 
FX·IOO . . . . . . . . . . . . . . . . .  EPSON 
MX:BOFT . . . . . . . . . . .  PRINTERS 
MX· I OO  . . . . . . . . . . . . .  SSCALLSS 

MAN N ES M A N N 

TALLY 

SPIRIT 80 . . . . . . . . . . . . . . $CALL 
MT 1 60L . . . . . . . . . . . . . . . .  SCALL 

M O N I TO RS 
Sakata Color . . . . . . . . .  $229.00 

A m d e k  Color I . . . . . . . . .  $2 7 5 .00 
Afn d e k  300 Green . . . . .  S 1 49.00 
A m d e k  300 A m be r  . . . . $ 1 4 9 .00 
Goril la Green . . . . . . . . . . . .  $99.00 

H E S  6 4  

OKI DATA 
80 . . . . . . . . . . . . . . . . . . . . . $SAVES 
82A . . . . . . . . . . . . . . . . . . .  CALL for 
83A . . . . . . . . .  , . . . . . . . . .  LOWEST 
84 . . . . . . . . . . . . . . . . . . . . . PRICES 
92 . • . . . . . • . . . . • • • . . . • •  on these 
93 . . . . . . . . . . . . . . . . . . . . .  ln·Stock 
PACE MARK 2350 . . .  PRINTERS 

ATAR I 850 
R E PLAC E M E N TS 
I N·STOCK 

DUST COV E R S  
600 . . . . . . . . . . . . . . . . . . . . . . $3.99 
400 . . . . . . . . . . . . . . . . . . . . . . $3.99 
1 200 . . . . . . . . . . . . . . . . . . . . .  $3.99 
410 . . . . . . . . . . . . . . . . . . . . . .  $3.99 
8 1 0  . . . . . . . . . . . . . . . . . . . . . .  $3.99 
1 050 . . . . . . . . . . . . . . . . . . . . .  $5.99 
PROWRITER . . . . . . . . . . . .  $5.99 

C I TO H  
GORILLA G X 1 00  . . . . .  $ 1 79.00 
PROWRITER 85 1 0  . . .  $339.00 
PROWRIT E R  I I  . . . . . . .  $859.00 
8800 . . . . . . . . . . . . . . . .  $ 1 025.00 
5TARWRITER . . . . . . .  $ 1 099.00 
PRINTMASTER . . . . .  $ 1 499.00 

STAR M I C RO NTICS 
G E M I N I  I OX . . . . . . . . . .  $269.00 
G E M I N I  1 5X . . . . . . . . . . . .  SCALL 
DELTA 10 . . . . . . . . . . . . .  $479.00 

. 5 1 44 . 00 

. . . . 5 1 55.00 

Sound Box . . . . . . . . . . . . . $9.95 
64Forth . . . . . . . . . . . . . . . .  555.75 

G E M I N I  I OX . . . . . . . . . . . . .  $5.99 APPL E O U M P I I N (', GX . 599 7 5  .... 
P
.

E
ii

R
ii

C
ii

O
II

Miilllllililiiiiiiiiiiiili.l APPLE CXJMPUNG 64 1 1 6 BuHe<)5 1 79 75 

I N FO C O M  
5 1 , 5 . 00 

. . . .  527 9.00 

CARDCO 
C a r d  p r i n t e r  I LOt . . . . .  $499.00 
Cardpri n t  O M I  . . . . . . . . . .  $ 1 09 . 00  
5 Slot E x pa n s io n  64 . . $54 .00 
64 Wrlle N O W  . . . . . .  $ 3 9 . 00  

. . . . . $ 2 9 . 00  
. . . . . . $ 2 9 . 00 

. . . . . . . . .  $ 2 9.00 
Universal Cass.  lnt . . . . . .  $ 2 9 . 75 

Hesmon . . . . . . . . . . . . . . . . $25.75 
Turtle Graph lee . . . . . . . .  $37.75 
Heswrlter . . . . . . . . . . . . . .  $28.75 
Grldrunner . . . . . . . . . . . . .  $ 1 9.7 5 

S PI N N A K E R  64 

Kindercomp . . . . . . . . . . . . . . . .  $ 2 1 . 7 5 
Story M a c h i n  a . . . . . . . . . . . . .  5 2 3 . 7 5  
F�ce M a k e r  . . . . . . . . . . . . . . . .  $ 2 3 . 7 5  
Snooper Trooper . . . . . . . . . . . 5 2 9 . 7 5  
Delta Orawing . . . . . . . . . . . . . .  $34 . 7 5  
S h a m u s  I I  c / d  . . . . . . . . . . . . .  $24.95 
P i n h  . . . . . . S . 9 5  

S S I  
Battle of S h i lo . . . . . . .  $ 2 6 . 7 5  Zork 1 .  I I ,  or I l l  . . . . . . . . . . . . . .  5 2 6 . 7 5  
Tigers i n  the S n o w  . . . .  $ 2 6 . 7 5  Deacl l i n e  . . . . . . . . . . . . . . . . . . . .  $ 33 . 75 
Cosmic Balance . . . . . . $ 2 6 . 7 5  

SYNAPSE 84 commodore 
ZEPPEUN C/D . . . . . . . .  524.75 
BLUE MAX C/0 . . . . . . . .  $24.75 
DIMENSION X C/D . . . .  $24.75 

EPYX 64 

B R O D E R B U N D  64 
BANK STREET 

WRITER . . . . . . . . . . . . . .  $49 .75 
CHOPLIFTER . . . . . . . . . .  $ 2 4 . 7 5  
L O D E  R U N N E R  . . . . . . . .  $24.75 
DROL.  . . . . . . .  , . . . . . . . . . .  524.75 

Printer Uti l ity . . . . . . . . . . . . .  $ 1 9 . 7 5  
6 Slot E x pansion . . . . . . . . . $ 7 9. 9 5  ATARI' 600X L . . .  $CALL 

3 S l o t  E x pansion . . . . . . . .  S 2 4  9 5  800X L.  . . . . . . .  for Tutan k h a m  R . . . . . .  $3 3 . 7 5  
S u p e r  Cobra R . . . .  $33 . 7 5 

. . .  $39.75 
PRINTER I NTERFACE wllh 

full  graphics . . . . . . . . . . . . . .  $65. 75 

Compute� for people: 
0 . .  1 400XL. . .  Lowest 

1 450 . . . . .  Pr ices 
Aatro C h a se R . . . . . $33 . 7 5  
Frogger R . . . . . . . . .  $ 3 3 . 7 5  
OBert R . . . . . . . . . . . $33 . 7 5  

UGHT PEN · · · · · · · · · · · · · · · · · 529 . 75 Voice Box 2 .  5 9 9 . 7 5  
1 050 DISK DRIVE . . . .  $SAVES Popeye R . . . . . . . . . .  $33.75 

B LA N K  D I S K E TT E S  
E L E PH A N T  
Single Side so ( 1 0) . . . . . . . 1 1 7 . 7 5  

S i n g l e  S i d e  DO (1 0) . . . . . . .  1 2 1 .75 

Double Side DO ( 1 0) • • • . . .  S2!1.75 

MAX E LL 
MD I ( 1 0) . . . . . . . . . . . . . . . . . .  1 2 8 . 7 5  

M D  I I  ( 1 0) . . . . . . . . . . . . . . . . .  138 . 7 5  

C E RTRON CASS ETTES 
CC· 1 0  1 2  l o r  . . . . . . . . . . . . . .  1 1 5.1111 

CC·20 1 2 1or . . . . . . . . . . . . . .  S 1 7 _g g  

I N NOVATIVE C O N C E PTS 
Dlak Storage (hold a 1 0) . . . . 14.95 

Dlak Storage (hold a 1 5) . . . .  Sil . 95 

Olak Storage (hold a 50) . . . .  1 2 !1 .  115 

TRAK D I S K  D R I V E S  

AT·D1 . . . . . . . . . . . . . . . . .  $379.00 
AT·D.2 . . . . . . . . . . . . . . . . .  $399.00 
PRINTER CABLE . . . . . .  522.95 
Soltware for ATD·2 . . . .  522.95 

RANA 
D I S K  D R I V E  

C O M PUTE R CA R E  
B I B  
5'/• DISK DRIVE 

CLEANER . . . . . . . . .  , . .  $1'2. 75 
COMPUTER CAnE 

KIT . . . . . . . . . . . . . . . . . . .  5 1 9 .75 

TO O R D E R  VISA 

C A L L  T O L L  F R E E  o r  s e n d  o rd e r  t o  

800- 2 3 3 8 7 60 L y c o  C o m p u t e r  . 
. • . - P. O . B o x  5088 

u.sto mer Service 1 -7 1 7·327· 1 8 2 !?  J e � s � y  S h o r e ,  PA 1 7 7 4C 

HARD DISK 
DRIVES for 

APPLE I B M- PC 
5 M E G  . . . . .  $ 1 349 . 00 
1 0 M E G  . . .  $ 1 599.00 
1 5 M E G  . . .  $ 1 999.00 
20M EG . . .  $2359 . 00 

· A c l c1 S HI ! H l l nr  T R S HO (), . .... , . .._ 
TEXAS 
I NSTRU M ENT 
D i s k  Drive . . .  $245.00 

PO L I C Y  

FO R ATA R I  
COM PUTE RS 
AT88S1 . . . .  $ 299 .00 
AT88S2 . . . .  $535 . 00 
AT**S1 PD . . .  $439.00 
R F D40S1 . . .  $399.00 
R F D40S2 . . .  $675.00 
R FD44S 1  . . .  $449. 00 
AT88 d o u b l e r  

ln·stock i te m s  s h ipped w i t h i n  2 4  h o u r s  of order.  Personal 
checks r e q u i re four weeks clearance before s h i p p i n g .  N o  
deposit o n  C . O . D .  orders.  Free s h i pp i ng o n  prepaid c a s h  orders 
within t h e  c o n t i n e n t a l  U . S .  P A  r e s i d e n t s  a�d sales tax:. �I I  
products s u b j ect to ava i l a b i l ity a n d  price c ha n g e .  Advertised · 
prices show · 4% d i sc o u ri t  Offered tor c a s h .  add 4% t o r  M_aster 

. Card or \iisa.  D E A l  · I 
. 

I 
· 



� - T M  Pioneer of Low Cost @Plnecom Apple* compatible computer 
No Copyright Problems! 

Compare These Features with Our Competitors: 

• Powerful Utility Program {1 00% Apple Compatible) 
• 68-Key Upper & Lower Case Keyboard with Numeric Keypad 
• 25 Pre-programmed Function Keys 
• 2 Speed Auto Repeat Funtion 
• 64K User Memory-expandable to 1 92K 
• 5A Switching Power Supply {1 1 0/220VAC) 
• All ICs Are Socketed for Easy Service 
• Nation-wide Dealer Network for Convenient Technical Support 

And best of all, the Assembled and Tested is just . . .  
� -@P•necom·· DP-64 

• Dual Processor (6502 and Z80A) 
• Detached Keyboard 
• 64K RAM Expandable to 1 92K 
• 25 Function Key Keyboard 
• Auto Repeat Keys w/Upper/lower Case 
• 2 Slim Disk Drives (optional) 
• 1 00% Apple I I  Compatible 
• 40/80 . Column Display (optional) 
• Runs Both Apple Soft and CP/M Software . sasooo 
Model DP-64 Fully Assem bled . . .  

AP-11 COMPUTER A&T MICRO-II COMPUTER 

with New 
Improved 
Keyboard 

and 64K RAM s4ggoo 

Apple Look Alike 
48K User Memory 

Supports Upper & Lower Case 
1 00% Apple I I"  Compatible 

1 00% Apple Compatible · No Copyright Problems! $47500 
Model I 48K RAM . . . . .  . 

Model I I  64K RAM . . . . . . .  
$51 5°0 

$455°0 . 
$55500 1 

Model I l l  64K RAM w/Dual CPU . .  

AP-11 MOTHERBOARD (6502 for Applesoft & ZBOA for CP/M) 

Case and Keyboard Only . . . . . . . . . . .  $159.95 
Apple I I + • Compatible 

48K Memory Space 
8 Expansion Slots · 

All abqve models are standard with Numeric Keypad, Function Keys, Auto 
Repeat Keys, Upper/lower Case Function, Fully Assembled and Tested. 

Bare Board . . . . . . . . . . . . . .  $69.95 ea. PERIPHERALS Assembled & Tested . . . .  $295.00 ea. 1----------------------1 Autoterm 80-Col. w/Softswitch . . . . . . . . $99.95 PRINTER by Super-5 80-Column card . . . . . . . . . . . . . . 99.95 
Parallel Interface (Centronics 80-Column for Apple l ie"  . 49.95 

Compatible) Standard Z80 CP/M Card (no software) . . . . . . . . . . 99.95 
1 6K RAM Card w/Cable . . . 47.50 

Microprocessor Electronics 
Parallel Printer I nterface 85.110 

80cps Bidirectional with Logic Seeking Buffer for Printer I nterface (1 6-64K) . . . . .  85.110 
96 Character ASCI I  Serial Printer In terface Card w/Adj. Baud . 85.110 
Adjustable Sprocket and Friction Feed Disk Controller . . . . . . . . . . . . . . . .  65.110 $25500 Disk Controller DOS 3 .2/3.3 Auto Select. . 75.110 

Model CP-80 . . . .  EPROM Writer Card (271 6/273212764) . . . 75.110 -· 

3M 
DISKETTES 

SALE 
Single Sided I Double Density 

Soft Sector 

1 0  for $2450 



MARcH SPECIALS 
"WHEN You WANr IT RIGHT THE FIRST TIME, 

You NEED AN EXPERT!' 

CALL TilE EXPERT (213) 344-6063 (800) 528-9537 
PC AccEssoRIES 

I<E\'TRONICS KEYBOARD . . . . . . . . . . . . . . • . . .  $ 
QuADLINK IBM TO APPLE CoNVERTER . . . • • . . . $ 
10 MEGAB\'TE llAno DISK . . . . . . . . . . . • . . . .  $ 
64K RAM EXPANSION SET . . . . . . . . . . . • . . . $ 59 

RANA 2.5MB FLOPPY . . . . . . . . . . . . • . . . .  $ CALL 
TANDON TMI00-2 DSDD DRIVE . . . . . • • . . . .  $ 237 

VmEo MoNITORS 

* * * *MoNTHLY SPECIAL • • • •  JCS-RGB 13" 
FOR PC . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 

PRINCETON GRAPfiiCS HX-12 . . . . . . • • . . . . . .  $ 
BMC RGB . . . . . . . . . . . . . . . . . . . • . . . . . •  $ 
AMDEK AJ\IBER 300A . . . . • • . . . . . • • . . . . . .  $ 
AMDEK GREEN 300 . . . . . . . . . . . . . • . . . . . .  $ 
DYNAX AMBER 20MHz . . . . . . . . . . . . . . . . . .  $ 
DYNAX GREEN . . . . . . . . . . . . . . . . . . . . . . . .  $ 
MB122G GREEN 12" (PC MoNOCHROME) . . . . .  $ 
MB122A AMBER 12"-BY ROlAND . . . . . . . . . .  $ 

CALL THE EXPERT (213) 344-6063 (800) 528·9537 
DAISYWHEEL PRINTERS 

DYNAX DX-1 5  (15 CPS) . . . . . . . . . . . . . . . .  $ 
BnOTilER HR-1 (19  CPS) . . . . . . • . . . . . • . . .  $ 
BROTfiER HR-25 (25 CPS) . . . . . . . • . . . • . . .  $ 
F-10 STARIVRITER ( 40 CPS) . . . . • . . . . . • . . .  $ 
F ·I 0 PniNTMASTEil (55 CPS) . . . . . . . . . . . . . $ 

390 
495 
445 
160 
140 
140 
129 
200 
210 

465 
630 
795 

1050 
1400 

CALL TilE EXPERT (213) 344-6063 (800) 528-9537 

1\NCIIO f\!!JCO�. TION "SiGNALMAN" 
MARK II (ATARI) . . . . . . . . . . . . . . . . • . . .  $ 
MAnK lii (Tl) . . . . . . . . . . . . . . . . . . . . . $ 
M,1RK IV (ComwoonE PET-CBM) . . . . . . .  $ 
MARK v (OSBORNE) . . . . . . . . . . . . . . . . . . $ 
MAilK XII (1200 BAUD SMARTMODEM) . . . . .  $ 

T1m Nt;rwonKEn FOR APPLE w/SoF1WAilE . . . . . $ 
THE NETWORKEI!-NO SOF1WARE . . . . . . . . .  $ 

HAYES SMARTMODEM 300 . . . . . . . . . . •  , . . . .  $ 
HAYEs s�L\RTMODEM 1200 . . . . . . . . . . • . . . .  $ 
HAYES MtCROMODEM li-E . . . . . . . . . . . . . . . .  $ 
NovA noN AccEss 1-2·3 . . . . . . . . . . . . . . . . .  $ 

EXPERT CoMPUTERS �>'J!.!!!::ot 
2 1804 ROSCOE BLVD., SUITE 
CANOGA PARK, CA 91304 

(213) 344-6063 
(800) 528-9537 

550 
440 

46 
451 

720 
45 

1050 
360 
650 
279 
415 
699 
!50 
385 

35 

89 
1 10 
120 
100 
345 
!59 
1 1 0  
2 1 5  
505 
295 
445 

ADD 2% FOil VISA/MASTERCARD. 20% PREPAID DEPOSIT HEQUIIIED ON COD 

ORot:Rs. CALIFORNIA RESIDENTS ADIJ SALES TAX. PRICES MAY CHANGE - CALL 

TO VER1f1' PRICES AND DELn'EIIY. 

fB SANVO 
F FRANKLIN 

Circle 152 on inquiry card. 

EXPERT COMPUTERS 

. . . . .  $ 2750 

SANYO EXPLANATION: THE STANDARD MBC550 liAS ONE 
SINGLE SIDED DRIVE AND 3 PIECES OF SOF1WARE. THE 
STANDARD MBC555 HAS TWO SINGLE SIDED DRIVES AND 
6 PIECES OF SOITIVARE. THE ENHANCED MBC550 HAS 
ONE SINGLE SIDED DRIVE, ONE DOUBLE SIDED DR I'VE, AND 
3 PIECES OF SOITIVAHE. 

SEKON 64 SYSTEM (LIKE APPLE) . . . . . . . . . . .  $ 1025 

CALL THE EXPERT 
(213) 344-6063 (800) 528-9537 

APPLE AccEssORIES 

CALL THE EXPERT (213) 344-6063 (800) 528-9537 
PEARLSOFT DATABASE SomvARE 

WE STOCK PERSONAL PEARL IN FORMATS FOR APPLE, 
KAYPRO, IBM-PC, EPSON QX-10, MULT!TECH & NEC
APC. WE CAN PROVIDE IT WITH ONE WEEK ADDITIONAL PRO· 
CESS!NG TIME FOR VIRTUALI,Y ANY OTHER COMPUTER-PLEASE 
SPECIFY. 
PERSONAL PE.�I!L . . . . . . . . . . . . . . . . . . • . . . $ 200 
ACCOUNTING PEARL-COMPLETE SYSTEM 

FOR IBM-PC . . . . . . . . . . . . . . . . . . . . . . .  $ 775 

CAJ.L THE EXPERT (213) 344-6063 (800) 528-9537 
DISKETTES 

VERBATIM VEREX SSDD . . . . . . . . . . . . . . . . .  $ 17 
DATAL!FE SSDD . . . . . . . . • . . . . . • . . . . . . .  $ 25 
DATAL!FE DSDD . . . . . . . . . . . . . . • • . • . . . .  $ 33 
HEAD CLEANER KtT . . . . . . . . . . . . . • . . . . . .  $ 8 
fLIPIT (liSE BACK SIDE OF DISKS) . . . • • . . . . . . $ 1 7  
DtSKE1'fE HAMPER . . . . . . . . . . . . . • • . . . . . . $ 24 
LIBRARY CASE-HOLDS 10 DISKS . . . . . . . • • . . .  $ 2.25 

"When you know enough to buy mail order, you're wise enough to buy from an expert." 



32K S- 1 00 EPR O M  CARD 
P R I C E  C UT! 

THE NEW ZRT -80 

CRT TER M I NAL BOARD!  
A LOW COST Z-80 BASED SINGLE BOARD THA T ONLY NEEDS AN 
ASCII KEYBOARD, PO WER SUPPLY, AND VIDEO MONITOR TO MAKE A 
COMPLETE CRT TERMINAL. USE AS A COMPUTER CONSOLE. OR 
WITH A MODEM FOR USE WITH A N Y  OF THE PHONE-LINE COMPUTER 
SERVICES. 
FEATURES: * Uses a Z80A and 6845 CRT 

Controller for powerful video 
capabilities. * RS232 at 16 BAUD Rates from 75 
to 19,200. * 24 x 80 standard format (60 Hz). * Optional formats from 24 x 80 
(50 Hz) to 64 lines x 96 characters 
(60 Hz). * Higher density formats require up to 
3 additional 2K x 8 611 6  RAMS. * Uses N.S. INS 8250 BAUD Rate Gen. 
and USART combo I C. 

• 3 Terminal Emulation Modes which 
are Dip Switch selectable. These 
Include the LSf-ADM3A, the Heath 
H-19, and the Beehive. 

* Composite or Split VIdeo. * Any polarity of video or sync. * Inverse VIdeo Capability. 
* Small Size: 6.5 x 9 Inches. * Upper & lower case with descenders. • 7 x 9 Character Matrix. • Requires Par. ASCII keyboard. 

WITH S IN. 
SOURCE DISK! 

(CP/M COMPATIBLE) 

BLANK PCB WITH 2716 
CHAR. ROM, 2732 MON. ROM 

SOURCE DISKETTE - ADD $10 
SET OF 2 CRYSTALS - ADD $7.50 

(COMPLETE KIT, 
2K VIDEO RAM) 

Digital Research Computers 
P.O. BOX 461565 • GARLAND, TEXAS 75046 • (214) 271 -3538 

N EW! 
LOW POWER! 

RAM OR EPROM! 
BLANK PC BOARD 

WITH 
DOCUMENTATION 

$52 

FEATURES: • Uses new 2K x 8 (TMM 2016 or HM 61 1 6) RAMs. • Fully supports Extended Addressing. • 64K draws only approximately 500 MA. • 200 NS RAMs are standard. (TOSHIBA makes 
TMM 2016s as fast as 100 NS. FOR YOUR HIGH 
SPEED APPLICATIONS.) SUPPORT ICs + CAPS 

$18.00 • Board Is configured 81 3-1 6 K  blocks and 8-2K 
blocks (within any 64K block) for maximum 
tlexibillty. FULL SOCKET SET 

$15.00 • 2716 EPROMs may be Installed anywhere on 
Board. 

56K Kit $219 
• Top 1 6 K  may be disabled in 2K blocks to avoid 

any 110 conflicts. 

FULL. 
EPROM KIT 

$80.00 
A&T ":PROM 
ADD 535.00 

• One Board supports both RAM and EPROM. • RAM supports 2M HZ operation at no extra 
charge! • Board may be partially populated In 16K 
Incrementa. 

We took our very popular 32K S 1 00 EPROM Card and added 
additional logic to create a more versatile EPROM/RAM Board. 

FEATURES: * This one board can be used In any one of four ways: 
A. As a 32K 2716 EPROM Board 
B. As a 32K 2732 EPROM Board (Using Every Other Socket) 
C. As a mixed 32K 2716 EPROM/2K x 8 RAM Board 
D. As a 32K Static RAM Board • Uses New 2K x 8 (TMM2016 or HM61l6) RAM"s • Fully Supports IEEE 696 Buss Standard (As Proposed) * Supports 24 Bit Extended Adressing • 200 NS (FAST!) RAM"S are standard on lhe RAM Kit • Supports both Cromemco and North Star Bank Select * Supports Phantom * On Board wait State Generator * Every 2K Block may be disabled 

* AddreSied as two separate 16K Blocks on any 64K Boundary * Perfect for MPtM• Systems • RAM Kll Is very low power (300 MA typical) 

TERMS: Add $3.00 postage. We pay balance. Orders under $ 1 5  add 75¢ 
handl ing. No C.O.D.  We accept Visa and MasterCharge. Tex Res. add 5% 
Tax. Foreign orders (except Canada) add 20% P & H. Orders over $50, add 
85¢ for i nsurance. 

*TM OF DIGITAL RESEARCH INC. (CALIF.) WE ARE NOT ASSOCIATED WITH DIGITAL RESEARCH INC. (CALIF.) THE SUPPLIERS OF CPM SOFTWARE 

BYTE March 1984 493 



MULTICARD" multifunction card for the IBM 
XT expandable to 256K. Thousands of this 

lar card have already been shipped by ACP. 
• Disk Emulator Software 
• Printer Spooler Software 
• Clock/Calendar 

1 Year Warranty • Clock Software 

BUSINESS 

APPLIED SOFTWARE Vcrsaform . 
Varsaform Hard Disk . . .  

ARTSCI Magic Window II 
Magic Combo. . . . . . . . . . . . . . . . . . . . . 149.00 

ASHTON-TATE dBASE II (CPtM) . . . . . . . . .  385.00 
Friday (CP/M) . . . . . . . . . . . . . . . . . . . . . . . . .  198.00 

BPI (GL. AA, AP, Pay, lnv) . . . . . . . . . . .  ea. 299.00 
BRODERBUND Bank Stroot Writer . . . . . . . . .  49,00 
BUSINESS SOLUTIONS The lncred Jack . .  149.00 
CONTINENTAL (Gl, AA. AP, Pay) . . . .  ea. 169.00 

Home Accountant . . . . . . . .  49.00 
DATAMOST Real Estate lnv.. . . . . .  99.00 
DOW JONES Market Manager . . . 249.00 

Market Analyzer . . . . . . . . . . . . . . . . . . . .  289.00 
Mar1<et Microscope . . . . . . . . . . . . .  549.00 

EAGLE Money Decisions . . . . . . . . . . . . . . .  149.00 
FOX & GELLER Qickcodo . . . . . . . . . . . . . . . .  199.00 

d Utility . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  69.00 
d Graph. .  . . .  199.00 

HA YOEN Pie Writer . . . . . . . . . . . . . . . . . . . . . . .  99.00 

Apple lie wf12BK. 80 columns . .  
Apple lie Starter System • • 

Includes: Apple lie w/64K, BO Column Card. Moni· 
tor II & Oi:;k II w/Controller 

Disk II w/Controller . . . . . . . . . . . . . . . . .  399.00 
Disk 11 • . • • 329.00 
Monitor II Green tilt. . . . . . . . . . . .  179.00 
Super Serial Card . . . . 189.00 

Apple lie Compatible f�a�����r
T�: �:;�x

w
��i��e; . . . . . .  : : : : : : :;!::� 

"Apple Products Available In-store Only'' 
80 Column 
Card w/64K $9995 !Ern!Im!!lm"mm�LISTE!I'EIACPJII 
APPLE COOLING FAN 

ALS CP/M 3.0 Plus Card 
COMPUTER ACCESSORIES 

Power Control Center P12 
COEX 16K Ram Carel 

S399.00 $299.00 

99.00 
99.00 49.95 

Parallel Printercard w/Cable 99.00 49.95 
Apple It Prototype Card 29.00 20.00 
Apple 1 Exlender Card 29.00 20.00 
64K Exlended 80 Column 199.00 99.95 

CORVUS Hard Disk Omninet Call 
EASTSIDE Wildcard (1 1 + w/64) 89.00 ·-----------------------1 Compiler Plus . . . . . . . . . .  79.00 

Basic Compiler . . . . . . . . . . . . . . . . . . . . . . 45.95 
Wildcard 2 (lie) 1 1 9.00 
Wildcard Plus (64K in 10 sec) 149.00 

1 00 64K "CMOS" RAM CARD 
--· 

. : ' 
. ' � - -- -� 
- -· 

Unbelievable 
Price! 

Assembled and Tested 

ACP has sold over 1 000 of these IEEE rnrnn:>tihiP 
low-priced, high-reliability 64K Static RAM 
Single 5-Volt operation. 

SIEMEN'S SALE 

HOWAROSOFT Tax Preparer . . . . .  149.00 
Real Estate Analyzer . . . . . . . . . . . . . . . . .  139.00 

KENSINGTON Format II . . .  . . . . . .  99.00 
LIGHTNING Mastertype . . . . . . . . . • . . . . . . . .  35.00 
LIVING VIDEOTEXT Think Tank. . . . . . . .  135.00 
MICROPRO Wordstar . . . . . . . . . . . . . . . . . . . .  249.00 

Mailmcrge or Spellstar . . . . . . . . . . . . . . . . . . 139.00 
Wordstar Prof. 4 Pak . . . . 449.00 
Info Pak or lnloStar . . Call 

MICROSOFT Mulliplan . . . . . . . . . . . . . . . . . .  179.00 
Mullitool Financial . . . . . . . . .  79.00 
Multitool Budget . . . . . . . . . . . . . . . . 1 1 9.00 

MEGAHAUS Megawriter . . . . .  , . . .  , . . . . . . . . .  49.00 
PEACHTREE Series 40 (Gl. AA, AP) . . . . . .  379.00 

Series 9 (Text, Spell, Mail) . . . . .  399.00 
PERFECT SOFTWARE . . . . . . . . . . . . . . . . . . . .  Call 
OUARK Word Juggler (lie) . . . . . . . . . . . . . . . . 199.00 

Lcxicheck (lie). . . . 99.00 
Call for Apple Ill 

SIERRA ON-LINE 
Screenwriter II . . . . . . . . . . . . . . . . . . . . . . . .  99.00 
Screenwriter Professional . . . . . . . . . . . . . .  149.00 
General Manager II . . . . . . . .  169.00 
Dictionary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 79.00 

SOFTWARE PUBLISHING PFS/Fife . . . . . . .  89.00 
PFS/Graph or PFS!Report . . . . . . .  89.00 

STATE OF THE ART . . . . . . . . . . . . . . . . . . . . .  Cal l  
STONEWARE D B  Master 4.0 . . . . . . . . . . . . .  249.00 

BB Utility 1 or 2 . . . . . . . . . . . . . . . . . . . . . . . . . 79.00 
SYSTEMS PLUS Acct Plus (GL. AP, AR) .Set 599.00 
VISICOAP Visicalc 3.3 . . . 179.00 

Visicalc Enhanced . . . . . . . . . . . . . . . . . . . . .  199.00 
Visifile or Visidex . . . . . . . . . . . . . . . . . . . . . . .  179.00 

HOME & EDUCATION 
BRODERBUND Chopliher . . . . . . .  $28.00 

D10l or Loderunner. . . . . . . 28.00 
Arcade Machine . . . . . . .  44.00 
Apple Panic . . . . . . . . . . . . . .  24.00 

BUDGECO Raster Blaster . . . . . . . . . . . . . . . . . 24.00 
Pinball Construction Sot . . . . . . . . .  29.00 

Totally compatible to Apple Drives. 

Only $1 9995 
Controller . . . . . . . .  $49.95 

Just plug in and run. 

.� Apple II 1 6K 
� RAM CARD 

Compatible with 
ZBD Softcard '" • PASCAL CP/M '" 
Full 1 year Warranty. Top Quality by CQEX 

NEW LOW 
ACP PRICE 

Also from COEX, NEW EPSON 
Parallel Interface for Apple. 

FINGERPRINT Epson Enhancer 49.00 
GIBSON light Pen 249.00 
IS PKASO Interface (lillie) 199.00 139.00 

PKASO Interface {Ill) 199.00 159.00 
KENSINGTON System Saver 89.95 69.95 

PC Saver 49.95 39.95 
KEYTRONICS KB200 II + Keybd 298.00 225.00 
KOALA Graphics Pad t25.00 95.00 
KRAFT Joystick 65.00 48.00 

Game Paddles 50.00 39.00 
MCT Speed Damon 295.00 249.00 
MPC 128K Bubble Memory 875.00 699.00 
M&R Sup'r Mod II RF Modulator 69.00 49.00 

Sup'r Fan 50.00 38.00 
MICROPRO 6MHz Applicard + Word Call 
MICROSOFT Z-80 Soltcard 395.00 249.00 

Z·BO Soltcard Plus 645.00 479.00 
Sohcard Premium Pak (II+) 695.00 499.00 
Soflcard Premium Pak (lie) 495.00 395.00 

MOUNTAIN COMPUTER 
CPS Multifunction 239.00 169.00 
Music System 395.00 335.00 
AID Plus D/A 350.00 299.00 

MICROTEK Dumpling But. wf64K 349.00 265.00 
ORANGE MICRO 

Grappler Plus 175.00 129.00 
16K Bulferboard 175.00 129.00 
Grappler Bulfered wi16K 245.00 199.00 

PCPI Applicard w/128K, 6MHz 595.00 499.00 
8088 Coprocessor 595.00 499.00 
Applicard w!t28K, 4MHz 4g5.00 429.00 

PER/SOFT {All w/t Year Warranty) 
Printerlink Intel!. Printer 110 99.00 79.00 
Messenger Univ. Serial 110 135.00 109.00 
Timelink Realtime Clock 1 1 0.00 89.00 
Graflink Graphics 1/o 175.00 139.00 
Bullerlink wit 6K Buller 189.00 1 59.00 

PRACTICAL PERIPHERALS 
Microbuffcr t6K (Epson Parallel) 159.00 Call 
Microbuller 32K (Epson Parallel) 199.00 Call ·-----------------------1 COUNTERPOINT SOFTWARE 

Easy Games for Young Children . . . . . . . . .  26.00 
Microburtor 16K (Epson Serial) 179.00 Call 
Microburtor 32K (Epson Serial) 219.00 Call 

With cable . . . . . . . . . . . . . . .  $49.95 

DOT MATRIX PRINTER 
COEX 80-FT 

9x7 Dot Matrix,80 CPS, Bi-Directional Printing 
2K Buffered Memory 
80, 96, 132 Columns. Graphics and Block Printing 
Selectable Char Pitch. Line Spacing and Feed 

Interface Card to Apple . . . . . . . . .  $49.95 

ACP HAS DIS K DRIV ES 

DATAMOST Aztec . . . . . . . . . . . . . . . . . . . . . 29.00 
Pig Pen or Shark Atlack . . . . . . . . . . . . . . . . . 23.00 

OATASOFT Zaxxon . . . . . . . . . . . . . . . . . . . . . .  31.00 
EDU·WARE Compumath . . . . .  37.00 

Algebra I, II or Ill. . . . . . . . . . . . . . . . . . . . .  30.00 
Compuread or Compuspcll . . . . . . .  23.00 

EINSTEIN Memory Trainer. . . . . . .  73.00 
ELECT. ARTS Music Construclion . .  . . . . .  Call 
HARCOURT Computer SAT . . Call 
HAYDEN Sargon II. . . . . . . . .  29.00 
INFOCOM Zork I, II or Ill . . . . . . . . . . . . . . . . . .  29.00 

Deadline . . . . . . .  36.00 
KOALA Modules (8 available). . . . . . . . .  Call 
LEARNING COMPANY 

Juggles Rainbow . . . . . . . . . . . . . . . . . . . . . . .  36.00 
Bumble Games . . . . . . . . . . . . . . . . . . . . . . .  48.00 
Gertrude's Secrets . . . . .  59.00 

L & S Crossword Magic . . .  41 .00 
MICROFUN Minor 2049er. . . Call 

VISTA ABOO 
8" Disk Control ler 

for Apple $29995 
VISTA "D!SKMASTER" 

IBM Compatible 
3", 5 " ,  8 "  and $1 6995 V1200 Compatible . . . 

MONITORS 

Microbuller ln·line 64K (Parallel) 349.00 279.00 
Microbuller In-tine 64K (Serial) 349.00 279.00 

PROMETHEUS Versacard 4 in I t99.00 166.00 
OUADRAM Ouadlink 680.00 499.00 

Microfazer 16K (Parallel) 189.00 169.00 
Microlazer 16K (Serial) 220.00 195.00 
Microlazer 32K (Parallel) 225.00 199.00 

SATURN/TITAN 
32K Ramcmd 219.00 189.00 
64K Ramcard 349.00 289.00 
t28K Ramcard 499.00 399.00 
Accelerator II Card 599.00 449.00 
Neptune 64K + 80 199.00 
Neptune t28K + 80 299.00 
Neptune t92K + 80 389.00 

STREET Echo II (Apple) 149.00 99.00 
Echo II Serial (In-fino) 249.00 199.00 

SYNETJX Sprite I 149.00 129.00 
Sprite lJ 249.00 224.00 

395.00 MICROLAB . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Call APPLE II TM COMPATIBLE MICROSOFT Oecalhlon . . . . . . . . . . . . . . . . .  25.00 
Typing Tutor II . .  . . . . . . . . . . .  19.00 

Supersprite 
Flashcard 144K 
Flashcard 288K 

TG PRODUCTS 

359.00 
449.00 389.00 
629.00 549.00 

MONOGRAM Dollars & Sense . . . . . . . . . .  74.95 Th • APPLE COMPATIBLE ORIGIN Exodus: Ullima Ill . . . . . . .  41.95 I n  DISK AIV s PENQUIN The Clue" . . . . . . . . . . . . . . . . . . .  16.00 MOOEL ACP PRICE D E SENSIBLE Sensible Spoiler . . . . . . . . . . . . . . .  99.00 210 RGB Composlle, Sound (Apple) . . • . . . . .  $329.00 

Joystick 
Solect·a·port 
Trackball 

59.95 49.95 
59.95 49.95 
64.95 54.95 

Ll• n e VISTA Solo 5Vo• Std. . SIERRA/ON-LINE Frogger · · · · · · · · · · · · · · 28·00 400 RGB Vision I Med. res. (Apple. IBM. etc.) . 329.00 
CUMANA 5W Std . SIRTECH Legacy ol llylgamya · · · · · · · · · · · · 29•00 410 RGB Med. res. (Avail. Mar.) . . . . . . . . . . . .  429.00 
'RANA Elite t . . . . . . . . . . . . . . . . . • .  . Knight of Diamonds · · · · · · · · · · · · · · · · · · · · 29·00 415 RGB Vision Ill Hi Res. (Apple wll/0. IBM) . 559.00 

Joyslick wiToggle lie 
VIDEX Vldeoterm {80) 

Ultraterm ( 132) 
Enhancer 11 

64.95 54.95 
345.00 199.00 
379.00 219.00 
1 49.00 99.00 D • Elite 2 .  . SOUTHEASTERN Data Capture 4.0 . . . . . . . 54.95 420 RGB Ill Hi Res. (IBM Cabinet) . . . . . . . . . .  559.00 rIve �:::: ���;roller. . . . . . . . . . 

SP
6�1�a

A
����iz;���

t
. ��- : : : . : . : . : : : : : :: : ��:: 1 2 1  TIL Green 12" (IBM Cabinet) . . . . . . . 179.00 

SUPER 5 Alps A40 Thineline . .  Fraction Fever · · · · · · · · · · · · · · · · · · · · · · · · · 23•00 ����; ;,�e
b�A�2�e�1.8.

M Cabinet)
: · . :  i'39.o0i�:::gg 

VISTA COMPUTER 
ABOO a· Disk Controller 
ASOO 5'1•· Disk Controller 
V 1200 Amlyn 6.2Mb 

379.00 299.00 
99.00 49.95 

1549.00 1099.00 
259.00 199.00 
395.00 329.00 

VOTRAX Type NTalk 
Personal System $1 9900 TEAc T40 Thinerino. . Ktndercomp · · · · · · · · · · · · · · · · · · · · · · · · · · · · 21.00 .... !l!�li:r.:.lml§ll§!��·· ��t;oJ!r

o
. 
�oublesided. · s�������e�iiQhi ·s���i�t�·

r 
·
�; p

·
i�b�il : : : : : :  �::: II •r------------------------1 S�N

p�E����n�I
A::u�:� :.�����-

e 
. . . . . . . .  74.95 OTY 

(Quantities Limited) 
LIST ACP 

.. lll!llll•liir!ll?li�l§l····� 

494 BYTE March 1984 

TAN DON 1 00-2 CPA Personal Investor . . . . . . . . . . . . . . . . . . 74.95 120 Apple Ill Switching Power Supplies $59.95 p ANDROBOT LIST ACP Personal Payables . . . . . . . . . . . . . . . . . . . . . .  42.95 13 Zenith Z89X Computer 2199 1 1 49.00 Topo w/Spooch $1 595.00 Call TERRAPIN Logo . .  . . . . . . . $99.00 26 Zenith Z90·0 Computer 2499 1299.00 Androwagon 95.00 Call TRANSEND Transend I . . . . . . . . . . . . . . . . . . .  75.00 22 Zenith Z37 Disk Drive 1699 899.00 Toposoft (II, lie) 100.00 Call VIRTUAL Micro Cookbook . . . . . . . . . . . . . . . . 29.00 12 Zenith 287 Disk Drive 999 549.00 Topotoach (II, lie) 159.00 Call UTILITIES/SYSTEM I Zenith Z67 Hard Disk 5995 3199.00 Topotogo Call BEAGLE Apple Mechanic . . . . . . . . . . . . . . .  $23.00 •All Zenith Now In original boxes with 90 F.A.E.O. (Educational Robot) 349.00 Call Apple Plot or Pronto DOS . . . . . . . . . . . . . . .  26.00 day Factory Warranty from nearest dealer. F.R.E.D. Soft {II, lle) 79.00 CAll Beagle Basic . . . 26.00 2 Tl 840RO wlfriclion . . . . . . . . .  995 579.00 RB5X DOS Boss. . . . . 17.00 4 Tl 840RO wltractor. . . . . . . .  1045 599.00 AB5X Robot w/BK 1795.00 Call 
Double Take or Utility City . . . . . . . . . . . . . .  26.00 2 TI 840AO Package OpVIriction 1265 699.00 t6K Memory Add·in 125.00 Call CENTRAL POINT Filer . .  . . . . . . . . . . . .  16.00 5 Tl 840RO Package Opl'lractor 1 3 1 5  749.00 Robot Arm Option 895.00 Call Copy II Plus . . . . . . . . . . . .  31.00 7 T\ 850 Serial Pr1nter 449.00 Voice Option 195.00 Call LOCKSMITH • • • •  · • •  . . • . . . . . . . .  79.00 7 T1 Professional Multiplan 350 179.00 Power Pack 94.00 Call MICROSOFT A.l.O.S . . . . . . . . . .  85.00 20 Tl Prof 64K exp to 192K Ramcard 149.00 Robot Control Language (II, lie) 395.00 Call Cobol 80 . . . . . . . . . . . . . . . . . • • . . . . . . . . .  575.00 1 Fortune System 10 7995 2995.00 ZENITH HERO 1 2495.00 Call 

P[�g��� 8gG·s System . . . . .  : : : : : : : : :  �;;:� � ������ �����a�card 
1���� 3�;::� 1--------------.. 

PHOENIX Zoom Graphix . . . . . . . . . . . . . . . . . .  31.00 35 Olive"i M20 Computer . . . . . . . . 2495 995.00 Apple "" Apple Trademadt ol Apple Compu1er 
SOUTHWEST Merlin . . . . . . . . . . . . . . . . . . . . . .  49.95 200 General Terminals CTC RS232 269.00 IBM"- IBM Trademark ol International Business 

Sand for Complete Catalog of Software 40 Zentac 800319003 Terminals 2iii49iii.ooiii.��
M
�a�ch�

;
n_"_=-==------ll TIRMS: We acapt VISA. MC. MO . Cashoers �nd Prl!olllliJ l:he!is. 

School ind CompaiTf PO"s. We do 110! ttwge your l:ilrd urrt� we ship. 
l'tf300il dlecks r�olre driver:slicensl! andueclrt l:ilrd ll HoSurthlrg1 
Added on VISA or MC. coo·s over S500 r�uire20�� depo�Wllll ordtr. 
Acld 3% shlpplng ancl handllng lor UPS. We ot1er sa�� shipment. 
Prlces subjetl \o cllange WJ!IIOut 110tic:t. We rMeM the right tosub· 

stitute manu!ac1uter. We are not responSilllt !or lypOgr�plucal errors Re\.1\f �JePri� 

Circle 13 on inquiry card. 



AST s;xpakplus w/OK(SPC). . . .S229.00 
Megaplus I I  w/OK(SC) . . . .  229.00 
1/0 Plus I I  (CS) . .  . .  . .  . .  . .  . .  . . .  . 1 1 5.00 
Game/Serial/Parallel Options . 35.00 
64K Memory Upgrade . . . . . . . . . . . .  50.00 

CHALKBOARD . . Call 
COEX IBM PC Extender Card . . . . . . . .  29.00 

IBM PC Prototype Card . . . . . . .  36.00 
DAVONG Hard Disk Drives . .  . . . . . . .  Call 
KENSINGTON PC Saver . . . 39.00 
KEYBOARD IBM PC Compatible . . . . . .  1 49.00 
KEYTRONICS WP Keyboard KB5150 . 199.00 
KOALA . . . . .  99.00 
KRAFT or TG 

IBM PC Joystick. . . . . . . . . . . . . . . . . . . .  49.00 
Game Paddles . . . . . . .  39.00 

MICROSOFT Mouse. . . 1 69.00 
M&R PC!XT Exp Chassis (6 slots). . 439.00 
MOUSE SYS Mouse lor PC . . . . . . . . . . .  239.00 
PERSYST Time Spectrum w/64K . . . . . .  289.00 
PTI Back-up Power 200/400W . . . . . . . . . . .  Call 
QUAD RAM Ouadboard II w/OK . . . . . . 229.00 

QuadHnk (Apple Prog.) . . . .  499.00 
Ouaddisk (up to 72Mb). . . . .  Call 
Microfazer MP64 w/64K . . .  199.00 

VISTA Turbocard w/OK . . . . . . . . . . . . . . . .  Call 
Maxicard w/64K (up to 576K) . . .  229.00 
PC Master ( 1 0  l/0) . .  . . . . .  329.00 
Diskmaster (Floppy Cont.) . . . . . .  169.00 
Dynaframe Hard Disk. . . . . . . . .  Call 
PC Clock 1/0 . . . 1 29.00 

BROTHER HR·25 (23cps daisy) . . . . . . .  Call 
HR·lA ( 16cps daisy) . . . . .  Call 

COEX 80F/T (80cps) . . . . . . . . . . .  Sale S199.00 
OYNAX OX-15 (da;sy, 2-cotor) . . . .  529.00 
DAISYWRITER 2000 (17cps) . . . . . . . .  1049.00 
EPSON AX·80 (1 00cps). . . 299.00 

FX·80/FX100 . Call 
NEC Spinwriter 3550 . . . . . . . . . . . . . . . . 1875.00 
OKIDATA Model 82183 . . . . . . . .  399.00/61 9.00 

Model B4Pi84S . . . . .  919.00/989.00 
Model 92P/92S . . . . . 495.00/595.00 
Model 93P/93S . . . . .  769.00/899.00 

SILVER REED EXP550 (1 7cps) . . . . . . .  649.00 
STAR Gemini l OX (120cps) . . . . . . . . . . .  309.00 

Gemini 15X (1 20cps) . . . . . . . . . .  429.00 
Della 10/15 (1 60cps). . Call 

TTX Model 1014 (12cps) . . . . . . . . . . . . . .  529.00 
TRANSTAR 130P (1 6cps da;sy) . . . .  699.00 

3 1 5  Color Printing . . . . . . . .  519.00 
AMDEK v;deo 300G/A . . . . . . . . .  145.00/155.00 

Video 310A amber (IBM) . . . . . .  159.00 
Color I (composite) . . . . . . . . . 299.00 
Color I Plus (earphn/nonglare) . 329.00 
Color II RGB (IBM) analog. . 449.00 
Color II Plus . . . . . . . . . . 479.00 
Color Itt RGB (IBM) . . . . . . . . .  399.00 
Color IV RGB (IBM) analog . 779.00 

BMC 1 2"1Green-Low cost . . . . . . . . . . . . . . 89.00 
PGS HX·12 RGB (IBM) . . . . .  499.00 
ZENITH ���� � �� � �:: �rG�n ����� : : : :  : . J��:gg 

OYSAN SW' SS DO 
DYSAN SW' OS DO 
IBM 5�" SS DO 
IBM SW' OS DO 
VERBATIM 525·01 SS DO 
VERBATIM 550·01 OS DO 
MAXELL MD1 SS DO 
MAXELL MD2 OS DO 
Flip Storage Box sw· (80 disks) 
BULK SPECIAL SS 

With Sleeve and Box 

COMPUCABLE 
Keyboard/dive dust covers . . . . . . .  516.00 
Computer/keyboard vinyl cover . . . . . . . .  9.00 

CURTIS PC Pedestal . . . . . . . . . .  66.00 
PGS Adapter. . . . . . . . . . . . . . . .  1 1 .00 
Vertical PC Stand . . . 20.00 
Mono Extension Cable . . . . . . . . .  45.00 
Keyboard Ext Cable {3·9') . . . . 35.00 

EOP PROTECTION DEVICES 
The Lemon/Peach . . . . .  43.00/68.00 
The Orange/Lime . . . 122.00176.00 

GIL TRONIX SWITCH BOXES 
2 Way 8 Lines. . . . . . . . . . . . .  90.00 
4 Way 8 Lines. . . . . . . . 179.00 
2 Way Cenlronics . . . . . . . . . . .  199.00 

RIBBONS Each Dozen 
Epson MX·80 . . . . .  5. 75 59.00 
Epson MX·1 00 . 10.95 120.00 
Star Gemini 10/1 5 . . . . . .  2.50 26.00 
Ok;data 80/82/83 . . 3.95 44.00 
Okidala 84192193 . . . . . . . . . . . 4.95 55.00 
NEC 3550 . . .  . .  1 1 .95 135.00 

��� 

dBASE 1 1/Friday $389°0/$1 79°0 
Condor 
$389oo 

SuperCalc 111111 1 1  $79°0 f$159°0 f$249°0 
Multiplan Vers. 1 . 1 

$1 79°0 
Microsoft Mouse/Word 

. $369°0 
Wordstar 3.3 

$269°0 
M icropro Pro Pak 

$379°0 
Abase I I  
$329°0 

T. K. Solver! 
$31 9°0 

P FS File/Graph 
$95oo 1$95oo 
Context M BA Cal l !  

Lotus 1 -2-3 Vers. 1 A Cal l ! 
Copy I I/PC 
Sideways 

Vol kswriter 
Home Account 

Peachtree 
Crosstalk 

Digital Research 

Send for Free 
Catalog 

96 Pages of 
Selected Values 

THE COLOR G RAPHICS CARD 
(same designer a s  Colorplus Card) 

PRICE $25900 BREAKTHRU! $25900 1 year Warranty 

�.YbJl�NJP II TM ( o���K )� ggoo 
Advanced Computer Product's best selling multifunction card for the 
I B M  PC & XT (plus compatibles) now has been improved with expan
sion capability to a fuii 384K and at no charge an additional game port. 
You also get Print Spooler and Disk Emulation Software plus a full 
year SWAP-OUT Warranty at no extra charge. Why pay more when 
you can get the same function and performance as Quadboard I I '" 
and AST Sixpak Plus'" for substantially less money. You compare! 
Try it at no obligation. 1 0  day no questions asked return privilege. 

FUNCTION Multicard II Quadboard II Sixpak Plus 

Memory 0 to 384K 0 to 384K o to 384K 
Parallel/Serial Yes Yes Yes 
Clock/Calendar Yes Yes Yes 
Game Port Yes Yes No ($50 list Opt.) 
Software Yes Yes Yes 
Warranty 1 Year 1 Year 1 Year 

ACP Price 
with OK 1 99.00 229.00 229.00 

EXPANSION MEMORY 
• 64K Upgrade (Set of 9 64K RAMS) . . . . 550°0 
• 256K RAM's (256K x 1 )  . . . . . . . . . . . . . . .  S79gg 
• 1 6K RAM's (1 6K x 1 )  . . . . . . . . . . . . . . .  1 o;sg99 
• 8087 CPU (Arithmetic Processor) . . . . .  51 99°0 

10/XT (Serial, Parallel, Clock/Calendar) . . . 51 29°0 
The most popular expansion card for the short slot of your I B M  XT. Al l 
these functions on one card optimized to fit in one slot. 1 year warranty. 

COLOR/G RAPHICS/C O L O R/G RAPHICS 
o Plantronics COLOR PLUS·· . . . . . .  '429" 
o Hercules GRAPHICS CARD . . . . . . . '37500 

o Ouadram OUAOCOLOR 1 & 1 \ .  . . Call 

o Amdck MAl . . '47900 

• Paradise MULTIOISPLAY . . . . . . . . .  '489" 
o CONOGRAPHIC CARD . . '895" 
o MA Sys PEACOCK . 

T andon TM-1 00·1 Single Sided ( 1 60K) 

Tan don TM-1 00-2 Double Sided (3201() .  

Control Data 9409 Double Sided (320K) 

TEAC" 558 •;, high Double Sided (320K) 

Toshiba• •;, high Double Sided (320K) . 

•reM PC Mounting Hardware for '!, highs. 

Vista "Diskmaster" SV4" & 8" Diskcontroller 

TOLL FREE 
800-854-8230 

TWX 
910-595-1565 



Is now offering their OEM quality high 
performance ZBO based single board 
microcomputers al a substantial savings $49500 Include" - • CPIM 2 2  • Dav1dge Utlht1es • Completely assembled. burned 1n and tested 

These Boards Feature: • 4 or 6 MHz · • 2 or 4 serial ports· • 5 1/.t" and 8" floppy disk controller • 2K Boot ROM with monitor • 64K RAM • Centronics parallel port • High speed bidirectional parallel port • OMA Controller • SASI !nterlace· 
• Options 

Send Check or Money Order to: 

Oavidge Corporation 
1951 Colony Street. Suite X 
Mountain View. California 94043 
or Call ( 415) 964-9497 

Circle 120 on inquiry card. 

S L-M I C R O  
STATISTICAL LANGUAGE 

for MICROCOMPUTERS 

features 
VALUE and VAR LABELS 

OAT A T RANSFORMATION 

FREQUENCIES CROSST ABS 

PEARSON CORA REGRESSION 

CONDESCRIPTIVE 

Only $ 2 50.  Manual $ 1  5 
Available for IBM PC, CP/M 
or MS-DOS. Many Formats. 

QSC BOX 23056 
LANSING, Ml 48909 

PHONE ( 5 1 7 )  641 -4428 . 
...................... � -

.,,. 
Circle 303 on inquiry card. 

ANALOG- D I GITAL 
DIGITAL- ANALOG 

CONVERSION MODULES 

SOFTWARE 
GAIN CONTROL 

1gh !(Cur y - prrx;r(1rnmn 1e qou> 1 .ru �n 0!10 
orTlp!if,er - custom board test - S-100 - 2 to 15 khz <Onver<;,on 11me -- mixable high and low inputs - goln 
from 1 to 1024 12 b:r •,,-,rnple ond hold omphf:er 
8-channel cl:ff(-�r�nt:ol - 16-channel - analog to d:g1tol h:gh O(curn(y - programmable gain instrumentation 
ampl_ifier - (Ustom b<.1nrcJ rc•,! - S-100 - 2 to 15 khz 
conversion time - mat,biP hr)h ond low 1nputs - gorn 
frcm 1 to 10211. - 12_-bit . sample and hold amplifier 
8-channel differential - 16 cnonnz! - analog �o digital 

���� ��:�u�a�51�rrft�r�;�:�.�b� �S�0�r�rr2���t?t��� 

For additional details about the AD-1 00-4 and other 
fine California Data corporation 100% individually 
tested, high reliability products, circle the reader 
service card number below or for faster response 
write or call us. 

CALIFORNIA DATA 
CORPORATION 

3475 Old Coneio Road, Suite C·10 
Newbury Park, CA 91 320 

1805) 498-3651 

Circle 56 on inquiry card. 

$ 300.00 
8 /  1 6  B i t  Fast Static Ram 

advanced technology memory board 

I EEE 696.02.1 systems integrators. 

Fea t u res: 
• 24 Bit Addressing · • 10 M H z  Speed 

• 8000-Ffff Deselectable • Phantom. Pin 67 
Send for free brochure and price list. 

ILexicomp] 
67 Valley Road ·POB 222 · Lcxington. MA 02173 

Telephone : (617) 862-3088 

Circle 207 on inquiry card. 

wabasH 
When it comes to 

Flexible Disks, nobody 
does it better than 

Wabash. 
MasterCard. Visa Accepted 
Cal l  Free: (800) 2 3 5 -4 1 3 7  

Circle 277 on inquiry card. 

PROGRAMMABLE 
CoMMUNICATIONs 

TRANSLATOR 
THE PCT- 1 00  I S  A CONF I GURABLE I N-L I NE 
RS-232 PROTOCOL AND DATA TRANSLATOR. 
THE PCT- Hll!J CAN PROV I DE: 

* TERM I NAL OR PRI NTER EMULAT I ON 
* DEC OR IBM SYSTEM COMPAT I B I L I TY 
* MACRO-FUNCT I ON KEYS 
* "TYPE-AHEAD" AND DATA BUFFER I NG 
* BAUD RATE CONVERS I ON 
* HANDSHAKE PROTOCOL TRANSLAT I ON 

( E . G .  CTS/RTS. XON/Xa'f ) 

THE PCT- 1 l!Jl!J I S  C O N F I GU R E D  U S I N G A 
BU I LT- I N  COMMU N I CAT I ONS TRANSLAT I ON 
LANGUAG E .  PROGRAMS CAN BE E A S I L Y  
ENTERED & ED I TED FROM ANY ASC I I DEV I C� 

PCT-1l!Jl!J-PCB ( PCB ONLY ) • • • • •  $ 289 
PCT -1 l!Jl!J-ASM ( PCB W/ CASE) . .  $ 339 
PCT -512-r.'OO ( POWER SUPPLY) . $  59 

ffi d1tl � [/ i VISA' I 
METHOD SYSTEMS I NCORPORATED 

19751 SOUTH LAKESHORE BOULEVARD 
EUCL I D ,  OH I O  441 1 9  

C Z 1 6 )  53Hl4l!J4 

Circle 231 on inquiry card. 

C LANGUAGE 
PROGRAMMERS 

c-syatema 
C COMPILER 
c-window™ 

The complete c language source level 
program testing and debugging tool .  

• Single step b y  c source line. 
• Set breakpoints at line numbers. 
• Display and alter variables by symbol 

name. using c expression syntax. 
• No more printf or assembler level 

debugging! 

c-window TM is a support pock age for 
the c-syatema C COMPILER for 
BOB6/8088 based systems. 

Contact 

c-sylltema 
P.O .  Box 3253 

Fullerton, CA 92634 

71 4-637-5362 
TM c-systems 

I ' 

When It comes to quality software 
for mlcrosystems, DYNACOMP delivers: 

PERSONAL FINANCE SYSTEM: $39.95 
The Systems ... Apple Atari Canon Commodore 

Compuslar CP/M Franklin H/Z·100 

IBM PC Kaypro Morrow NEC Nor1h Star 
Osborne SuperBrain Timex TRS-80 

The Software ... 
ADVENTURE 6USINESS CARO GAMES EDUCATION 

ENGINEERING GAMES HOME FINANCE INVESTING 
LANGUAGES SCIENCE TAX PLANNING UTILITIES 

N•m• br•nd dl1ket1 .. : $1 9.95!1 0 (SS. SO w/hub ring[. 

Include• FREE pintle ator•;• bo.�:. Add S2.00 shipping. 

CALL OR WRITE FOR A FREE CATALOG 
DYNACOMP, INC. 

1 427 Monroe Avenue, Rochester, N.Y. 1 46 1 8  
Telephone: (716) 442-8960 

Circle 134 on inquiry card. 

IBM PC COMPATIBLE 

Slimline Disk .Drive . . . . . $215.00 ea. 
(Shugart SA 455.  DS.DD 320KB) 

Slimline Hard Disk . . . . . $495.00 ea. 
(Shugart SA 706 5MB) 

Computer Case . . . . . . . . . . . . . . . .  Call 
Keyboard . . . . . . . . . . . . . . . . . . . . . Call 
Power Supply . . . . . . . . . . . . . . . . . . Call 
Disk Controller Card . . . . . . . . . . . Call 
Color Graphic/Monochrome/Printer 

Interface Card . . . . . . . . . . . . . .  Call 
Compatible Bare PCB . . . . . . . . . .  Call 
3M Diskette SS/DD . . . . . . . .  $20/box 
3M Diskette DS/DD . . . . . . .  $28/box 

Dealer Inquiries Welcome 

ELECTRADE CO. (408} 946-2541 
780 Trimble Rd., Suite 605 

San Jose, CA 9 5 1 3 1  

Circle 144 o n  inquiry card. 



GmpuPro 
A GODBOUT COMPANY 

SYSTEM 8 1 6/A 
SYSTEM 8 1 6 / B  

SYSTEM 8 1 6/CH* 

w/40 Mb HARD DISK 

SYSTEM 8 1 6/68K* 

SYSTEM 8 1 6/ 1 0* 

$ 3899 

$4899 

$8749 

$ 8749 

CALL 

[!ID DIGITAL RESEARCH . 
M P/ M I I  

M P/ M -86 

C O N C U R R E NT CP/M 

CP/M PLUS 

" C "  C O M P I L E R  

P A S C A L  MT+86 

S P E E D  PROG PKG 

A C C E S S  M N G R - 8 6 

D I S PLAY M N G R - 86 

D EA L E R  I N QU I R I ES 
W E LCO M E 

PRACTICAL 
PERIPHERALS 

M I C R O B U F F E R I E P S O N "' CAR D 

M B S - 1 6 1 3 2 K  S E R I A L  

M B S - 3 2 K  S E R I A L  

M B P - 6 4 K  PARALLEL 

M I C R O B U F F E R  I N - L I N E "' STA N D  A LO N E  

M B I S  S E R I A L  6 4 K  $244 

THE ABOVE FULLY ASM . TESTED. P L/ 1 - 8 6  

$270 
$390 
$ 2 1 0  
$ 2 1 0  
$ 2 1 0 
$360 
$ 1 50 
$ 240 
$300 
$450 M B I P  PARALLEL 64K 

& BURNED-IN 
* INCLUDES ON-SITE X E R OX S E RVICE SDSvsTEMS M I C R O B U F F E R  I I + ' " 

1 6 K .  APPLE I I . I I +  l i e  

CPU 8086 A& T $529 
SBC 300 6 MHz $ 59 5  

P C  M ATE by li{����=� I B��� CPU 8086/ 87 A&T S739 
E X PA N D O R A M  I V  

CPU 68K W/CP/M 68K & map 
FO RTH $732 

S Y S T E M  S U P P O R T  1 A &  T � 3 1 9  

MDRIVE/H A &  T $895 
R A M  1 6  64K STATIC, 8 OR 1 6, A&T . $389 

RAM 22 256K STATIC, 8 or 1 6, A&T $ 1 229 

DISK I A& T $349 

INTERFACER 3-8 S E R IAL A&T $489 

SIX S LOT MOTH ER BOAR D W/TERM $99 

Qume TE R M I NAL QVT 1 02G $469 

F R E E D O M  1 00 TE R M I NAL CALL 

F R E E D O M  200 TER M I N AL CALL 

(EMUL TELEVIDEO 950 & ADM 3 1  

TAXAN R G B  420 ( IBM LOOK

ALIKE) 

U S I  Pi 3 1 2 " AMBER M O N .  

$ 49 5 

$ 1 1 9  

A whole computer system in  one l i t t l e  box5M 
C O M PLETE PORTA B LE W / M O D E M S ,  

MX80 PRT. 1 2 " M O N .  I N CLD. 

2 DSDD D R V, 320K R A M ,  Z80. 

8088 C P / M  2 . 2& 8 6  

M S DO S ,
.

PCDOS I N STALL & C O P Y  

P R O G R A M S + S . W. CALL 

MORROW . 
MD3 W/ M DT60 TER M I NAL 

& TALLY S P I R IT P R I NTER 

M D 3  SYSTEM AS EQU I P  

ABOVE W/8088 C O - P R O C  & 
256K RAM U PGRADE 

M D 1 1 S YSTEM AS E Q U I P . ABOVE 

W/ C P/ M 3 0. 1 28 K  RAM. DSDD F L PY 

& 1 1 M b H. D. 

$ 1 ,899 

$ 2,399 

S 2 745 

W / E D C  256K 

V E R S A F L O P PY 1 1 / 69 6  

W/ C P/ M 3 . 0 

VFW- 1 1 1  3 x 5 'k '  H D .  + 

4x51/. "  & 8" D R V S .  

P R O M 1 00 2 708. 2 7 5 8 .  2 7 1 6 ' s  

R A M D i s c  2 5 6 K  

Disk D r ive E m u lator 

R O M Disc 1 28 K  

SD 300 C HASSIS 

6 S lot " Folded" B u s  

PRINTERS 
D A I S YW R I T E R  2000 W/48K 

OKI DATA 92 

EPSON M X 1 00 

EPSON RX80 FT 

$ 1 ,435 

$405 

$645 

$ 2 1 0  

$ 635 

$255 

$480 

CAPTA I N  w/384K, 

Clock/CAL w/Battery, 

Serial ,  Para, R a m Disk, Spooler 

1 st MATE 2 5 6 K .  C LI CAL 

W/ BATI E R Y . S E R I A L. PARA. 

RAM DISK.  S P O O LER 

2 5 6 K  D Y N A M I C  M E M O R Y  S 349 

T I M E  MASTER W/ BATIERY BACK- U P  $ 1 09 

G R A PH I CS M A S T E R  

H I · R E S  R G B  C O L O R  G RA P H I C S  

IEEE 488 BD.  W/Software 

5 M b  CART W I N C H  IN PC 

$998 3 3 M b + 5Mb R E M OVABLE 
$475 CARTR I D G E  I N  AN 
$439 EXPANS I ON CHASSIS 
$389 

IFLU K EI FLUKE 77 $ 1 1 9 �-������- M U LT I M ETER 
u.s�) U . S .  R O BO T I C S  

TE LPAC S O FTWAR E  : ® 0.3% DC Accuracy 

PP.rsOfli-11  S peec h 
$285 

S - 1 00 BOAR D M O D E M  
300/ 1 200 BAU D  

SPECT R O N I C S  
Sys1er1 1  AUTO ANS/ DIAL 

CORPORATION PAS SW O R D  1 200 BAUD 

AUTO A N S/ DIAL 
P E - 1 4  E rases 6 Eproms 

P E - 1 4T S a m e as PE- 1 4  w/Trmer  

PE-24T E rases 9 E p r o m s  i n  1 5  

M i n.  W/T i me r 

S U PE R S I X  W/ 1 28K RAM 

S U P E R S LA VE, 6 M Hz, 1 28K RAM 

H DC - 1 00 1  H . D .  C O NTROLLER 

CP/M 3 . 0  

TU R BODOS M U LT I - US E R 

DMA M I CR O - MA G N U M 

5 M b  FIX + 5Mb REMOV H . D .  

S - 1 0 0  S U B SYSTEM 

I B M -PC S U B SYSTEM 

COLUMBIA 

S65 AUTO DIAL 2 1 2A 
S 8 9  P E R S O NAL M O D E M  W/SO FTWARE 

I B M - PC PLU G - I N  BD . 
$ 1 3 5 P E R S O N A L  W/64K, S E R IAL, PARA., 

CLOCK/CAL-BA TIERY, 

SOFTWA R E  

$575 

$ 5 1 9 

$398 

$ 350 

$449 

$ 1 ,675 
$ 2, 2 89 

$2,395 

F LO PPY D I S K  D R IVES 

ADD-ON D R IVES W/ I N D U STRIAL 

QUALITY C A B I N ETS & 1 YR. WAR RANTY 

W / 2  QU M E  1 42 5%''  D S D D  $449 

W/2 QU M E  242 8" DSDD $999 

W / 2  QU M E  842 8" D S D D  $ 1 ,259 

---- B A R E  D R IV E S  

Qume. 1 42 5'/." D S D D  T h i n  $ 1 79 

242 8" D S D D  Thin $395 

842 8" D S D D  STD. M D P-3 PORTABLE Same as 

MD-3 w/5x7 Screen And 

Detachable K.B.  

CALL 
PORTABLE 1 600-VP I N CLD. ALL 

SOFTWARE PKG. w.: 1 6oo- 1 $2595 Ia ndon 1 oo - 2  5'!." DSDD 
2 S Y S T E M  AS E Q U I P .  A B OVE 



APPLE COMPATIBLE 
Disk Drive . . . . . . . . . . . .  $1 50.00 ea. 
Controller Card . . . . . . . . . $35.00 ea. 
Computer Case . . . . . . . . .  $55.00 ea. 
Keyboard . . . . . . . . . . . . . .  $70.00 ea. 

(Numeric and Function Keys) 
Switching Power Supply . .  $49.50 ea. 
Joystick (Heavy Duty) . . . . $1 7.50 ea. 
Slim Fan . . . . . . . . . . . . . . $25.00 ea. 
Prices for dealers in quantities of 25 or more. 

End Users Inquiries welcomed. 
E LECTRADE CO. (408) 946-2541 

780 Tr i mble Rd . Su ite 605 
San jose, CA 95 1 3 1  

· Circle 145 on inquiry card. 

The INTELLIGENT 
GRAPHICS TERMINAL 
All of this on a s ingle S-1 00 board 
• Full 512 color mapping pallette 
• TTL/analog RGB color or 8 level grey 
• 680x480 4 color and/or 340x480 16 color 
• Transparencies. overlays, multiple pages 
• 8086. EPROM, 128K RAM expandable 

on-card 
• Full editing terminal/graphics firmware 
• Text throughput is greater than 2000 cps 
• 10 windows. individually scrollable � Programmable terminal formats to 1 1 3x40 
• 64K x 64K virtual screen graphics with 

clipping and scale 
• Drawn/filled circle. pie, arc, polygon 
• Complex fil l patterns and line styles 

Low introductory prices: Assembled and 
tested $895. Partial kit $295. 

Availible soon: Fully integrated expansion 
card adds speech, sound effects. serial and 
parallel ports. and time-of-day clock. 

Advanced Graphics Engineering 
P.O. Box 3403, Reoton, VA 22090 

(703) 435-81 1 0  

Circle 15 on inquiry card. 

DATA ACQUISITION 
and control for ANY computer 

� -

T h e  M o d e l  8 2 3 2  c o m m u n i c at e s  v i a  
RS-232, and has 8 analog i nputs (0-5 VDC; 
8 bits), 8 digital i nputs and outputs, and a 
2000 point buffer. Su itable for field data 
logging or lab use, the 8232 costs only 
$540. D i rect bus-connect uni t  for  TRS-
80/ 1 1 1  & 4 is $295. Detai led manual ,  $6. 
Phone our applications engineer or write: 

PO Box 24 Newton MA 02162 61 7 237-7695 

Circle 336 on inquiry card. 

Multi-Port Serial Card for 
S-1 00 (I EEE-696) Systems 

Designers who need an IEEE-696 serial 
interface card have a choice of either 2 or 
4 ports with the Multi-Port Serial Card . 
Each port can operate as either a "data 
set" or as a "data terminal ." Independent 
baud rate generators for each port (50 -
19.2k baud) and an 8-level vectored 
interrupt controller are provided. 36" 
cables are included. 
Single Qty: $280.00 (4-port), 

$210:oo (2-port). 
Call: 1-800-426-8936 
Dealer and OEM inquiries are invited. 
Seattle Computer Products, Inc. 
1 1 14 Drive WA 98033 

Circle 314 on inquiry card. 

S UPER FA S T! Z80 D I SASSEMBLER 
• Two pass operation - generates labels 

at referenced locations. • Generates Zilog mnemonics. 
• Allows user defined labels. 
• Allows define byte, define word and 

define space directives. • COMPLETE cross-reference 
• Output to console, list or disk device(s) 

in any combination. 
• Generates mnemonics for CP/M 

system calls. 
• Start and stop at any location in file. 
• Source or complete listing type output. 
Most formats available 
for Z80 CP/M. COOS, $6995 and TURBODOS. 

L.._s- L R..____Systems-
For more information or to order call: 1-800-833-3061 

In  PA. (412) 282-0864 
1 622 North Main Street: Butler, PA 1 6001 

Circle 324 on inquiry card. 

INDUSTRIAL CONTROL 
MICROCOMPUTERS 

We have six single board computers, two 
video boards and 20 other control products. 
You can use our products for security 
systems, heat control, light control, auto
mated slide show, traffic lights, irrigation 
systems, home computer systems, . auto
mated process control ,  and robot control just 
to name a few. OEM prices available. For 
catalog call or write to: 

JOHN BELL ENGINEERING, INC. 
1014 CENTER STREET 

SAN CARLOS, CA. 94070 
(415) 592-841 1 

Circle· 41 on inquiry card. 

I � 

64k Static RAM for 
S-1 00 (I EEE-696) Systems 

The fully static design makes it easy to 
interface Seattle Computer's 64k Static 
RAM board with a variety of CPU and 
DMA devices in IEEE-696 systems. 
High-speed (85 ns) RAM chips enable 
operation to 10 MHz with no wait states. 
Board can be used as either 8- or 16-bit 
wide memory. 48k, 32k, and 16k OEM 
versions are available. 
Single Qty: $495.00 
Call: 1-800-426-8936 
Dealer and OEM inquiries are invited. 
Seattle Computer Products, Inc. 
1 1 14 Industry Drive, Seattle. WA 98033 

Circle 315 on inquiry card. 

Solve your ...., protJ&o:m.. buy I ()(Ill; ....t.ce 
IMiod Oyun ...._, AD onion ohlppecl 
from otodl. within 24 houn. CaD toll FREE 
(800) 235-4137 ..... ...-- Mwl lnfarmdon. 
"" and MMur Can! ..,.,.ed. 

Circle 2n on inquiry card. 

_The Statistician 
CPM IBM-PC 

TRS-DOS XENIX 

' Multiple Regression • Survey Research 
Stepwise ' Nonparametrics 
Ridge • X'f Plots 
All Subsets ' ANOVA 
Backward Elimination • Random Sample 

' Time Series Analysis • Data Base 
• Descriptive Statistics • Search & sort 
• Transformations • Hypothesis tests 

Please call TOLL FREE 01-800-334-0854 (Ext. 814) 
for more information 

or write: 
Quant Systems 

Box 628 
Charleston. SC 29402 

VISA·M/C Accepted 

Circle 298 on inquiry card. 



PC COMPATIBLE DISK DRIVES 
TANDON 

TM 1 Q0-2 (3201<) . . . . . . .  2 for 541 5  

MPI 
B-52 (3201<) . . . . . . . . 2 for $380 

CDC 
9409 Dbi/Dbl (3201<) . . . .  2 for $440 

SHUGART 
SA 455 Slimline (3201<) . .  2 for $400 1 for $209 

PANASONIC 
Slimline (320K) . . . . . . . .  2 for S380 1 for S 1 99 

TEAC 
FD55A(1 60K) . . . . . . . . . . . . . . . . .  S 1 69 
FD55B (3201<) . . . . . . . . . . . . . . . . . . . . . . 1 89 

MODEMS 
ANCHOR 

Mark VII,300Baud . . .  . 
Mark XII, 1 200 Baud . . .  . 

HAYES 

. . s 1 39 
299 

300 Smart Modem . . . . . . . • . . . S 205 
1 200SmartModem . . . . . . . . . . . . . . . . 489 
1 2008 Smart Modem . . . . . 389 

Access 1 23 .  
NOVATION 

PRINTERS 
EPSON 

. . .  Call 

RX80, 1 20 cps . . . . . . . . . . . .  S Call 
FX80, 1 60 cps . . .  Call 

OKIDATA 
Microline 92 w /Plug & Play . . . . . . . . . . . S 449 
Microline93w/Piug& Piay . . . . . . . . .  749 

NEC 
3550 PC Compatible . . . . . . . . . . . . . . . .  S 1 850 

MONITORS 
AMDEK 

300G, 1 2" Green . 
300A, 1 2" Amber . 
31 0A, 1 2" Amber Monochrome . .  
Color I +  Color Composite . 
Color II + RGB w /Cable 

PRINCETON GRAPHICS 
PG-S HX1 2 . . . . . . . . . . . .  . 
Other Models :  . . . . . . . .  . 

. .  s 1 29 
1 39 
1 69 
289 
409 

. . s 469 
. Call 

C 0 M P U T E R S 

* 2/320K Drives Sl iml ine 

* 256K Memory 

* Monitor (Green) and 
Interface Card 

$2850 

* TM1 00-2 
* 320K Dbi/Dbl 

$21 9  

* PGS HX1 2 
* PC Copy 

$469 

1 1 42 Man hattan Avenue, CP21 
Manhattan Beach, CA 90266 

ORDER DESK: 

* MBC 555 
* 2 Disk Drives 

* 1 28K, Full  Software 
Package 

$1 1 49 

* Microline 92A 

* W /Plug & Play 

$449 

* Mark VII 
* 300 Baud 

$ 1 39 

WAREHOUSE: 
1 2308 Burl Avenue 
Hawthorne, CA 90250 
970-0 1 77 

IBM & COMPATIBLE COMPUTERS 
CORONA DATA SYSTEMS 

PC II, 1 Drive (1 281<) . .  . . .  $1 995 

COMPAQ 
PC Compatible . . . . . . . . . . . . . . . . . . . .  52695 

EAGLE 
PC-2, 1 28K, 2-Drives, Monitor, Software . $2595 

COLUMBIA 
1 600-1 2-Drives, Software . . . . . . . . . . . .  $2595 

IBM 
PC Jr . . . . . . . . . . . . . . . . . .  . 
PC w/64K, 1 -Drive . . .  . 
PC w/64K, 2-Drives . . . . . . .  . 
XTw/Hardisk, 1 28K 

SAN YO 

. . . .  s 689 
1 995 
2245 
4695 

MBC-550, 1 -Drive . . . . . . . . . . . .  S 799 
MBC-555, 2-Drives, more software . . . . .  1 1 99 

TOSHIBA 
T-300 PC Compatible List 52995 . . .  . $2595 

ALL INTERFACE CARDS FOR PC 
AST No. 1 

SixPac + 
lo + 
Mega + 
Mega Pac k .  
Additional Ports . . . . .  . 

QUA DRAM 
Color I .  . . . . . . . . .  . 
Color II (640 x 200) . .  . 

. . .  s 269 
1 1 9 
269 
269 

50 

. . .  s 209 
199 
479 Quadlink . . . . . . . . . . . . .  . 

KEYTRONICS 
Keyboard . . . . . . . . . . .  . . .  . .  s 1 99 

64K UPGRADE 
9/4164 . . . . . . . . . . . . .  . . .  s 49 

HERCULES 
Color Graphics Card . . s  339 

PLANTRONICS 
Color Plus . . . . . . . . . .  . . . . . .  s 379 

IBM 
Dos2.1 . . .  . . . . .  S 59 

Monochrome Monitor or Adaptor . 309 
Color Monitor . 649 

DISKETTES 
Dbi/Dbl (lifetime guarantee) . . . . . . . . . .  S 1 9  

M0RE ACCESSORIES 
Koala Graphics Tablet 
8087 Co-Processor . 
Kraft Joystick . . . . . . . . . • . • .  
Sigma Controller Card . 
Cable for Printer . . .. . . . . . . .  . 
Amdek MAl Card . .. . 

. .  . s 89 
1 09 

39 
1 59 

29 
499 



The Apple Users Group 
Softw.are L1braf")' Bonanza 
At truly affordable prices! 
FOf" the f1rst ome enJoy yoor 
Apple to 1ts fullest capac1ty, 
us1ng spectally packed disks 
with over 60 outstanding 

r��;:a�a�:�� any other source] 'O:!"'i-�rtl' 
Each packed d1sk 1ncludes an extens1ve vanety of 
rnterestlng. useful and enterta1n1ng programs . 
1ndrspensable to all computensts � Each m1xed categm)' 
packed d1sk 1ncludes. 
BUSINESS • EDUCATIONAL • DATA BASE • GAMES 
UTIUTIES • SCIENCE • MUSIC • GRAPHICS • FINANCE 

L1brary 01sks 1 .  l1 and Ill are m1xed categones. DediCated 
d1sks are. 
• GAMES • UTILITIES • GRAPHICS • INTEGER • 
SCIENCE & TECHNOLOGY. Each packed disk is 
available for only 559.95 each. 

WHY PAY MORE? 
Order d1rect from thiS ad and Save up to $150. Buy 
���r;;_ ���� ��b a����=�s ��� �f��cg� b�nu$3�,s� 

����'5ncJ� �� g:;� ����·a�����:��� �tc
s !:��r

-
u1g 

lor a package pnce of only $389 Postage Pa1d! 

:� �� ������5·���:�?���� av<Jilable. CII""Cie Readers Servce Curd !Of" Ol..t" comp�te catalexj 
For Orders Only Call now ��·l -TOLL FREE: 1-800-327-8664 · VIS4 
Florida: 1-305-987-8665 -

Conlpatb� w1th 1!. II • .  lie. I l l El"l""IU and FrankLn Ace [For 3 3 DOS] 

Circle 30 on inquiry card. 

S - 1 0 0  C O L OR G RA P H IC S !  

�O@lli@)�t;)lliO�@ 
THE ORIGINAL TMS9918A GRAPHICS BOARD 

• F 1eld·proven boafd meets IEEE·696 standard: tul ly socketed 
w1th solder masks. Sllkscreen ano gold contact lingers • Prmritized display with backdiOP and panem planes plus 32 
spme planes: each pixel in a plane can be colored Ol llansparenl • Three graphiCS and one text display mode. max1mum graphiCS 
resolulion is 256H x 192V m 16 colors • Composite video output • On-board 16K RAM is separate !rom system memory • Vert1ca 1 retrace mterrupt for real t1me clock capability 

• 0·4 wait states 101 use w1th last MPUs 

• All board options are DIP switch selectable 
• Plofessional quality documentatiOn With BASIC demonstration 

p1og�ams and I I  s TMS9918A manual 
• ExcJus1ve GraphiCS Ed110r 

ava�lable on 8" SSSO 
CPIM-compalible diskelle $1 89.95 * 

lA & TJ 
MlcroDynamlcs 

Corporation 
6363 Poplai Ave • Su11e 105 

MemphiS. TN 38119 

ORDER DESK 
H00-237-8400 exl 440 

Technical lnqu ines 
1901 !-682-4054 

· Pnce mcludes MICROSPRITE wilh documental ion G1aph1cs 
Ed1101 diSkelle- 59.95 Manual- s 19 95 Bare boaid- 559 95 
UPS g10und - 52 00. UPS ail- S4 00. COO - S  I 50 fore1gn 
ado 5 1 5 00 VISA & MC welcome. TN add 6% 

DEALER AND OEM INQUIRIES INVITED 

Circle 242 on inquiry card .• 

IBM PC, APPLE, etc . . .  
SHARING AND SWITC H I N G  PROBLEMS? 

G ILTRONIX HAS THE  SOLUTI O N !  l!l\ Any CPU 
I 

Is - , ,,_, gA s ""--
� 

Pnnler 1 Pnnler 2 Modem 01 
Dot Matrix Le11e1 Ouali ly Olher Penpheral 

MANUAL UNITS AUTOMATIC UNITS 
2-6 Pons OR 2-7 Pons 

SeleciO-Swilch Aulo-Swilch 

Seria l iRS 232)/Parallel (Cenlronics ) 

LOW COST ADD-ONS FROM THE MAIN � n MANUFACTURER <$Giltronix 
(; '-.) 3780 fab�a n  Way. Palo Allo. CA 94303 

1 4 1 5 ) 493- 1 300 

Circle 167 on inquiry card. 

�Y* 
.·.·.· · · · · · · ·.·. =· 

THE FULL-FEATURED KEYBOARD EXPANDER 
Redefine any key to send o string of characters. MagiKey'" does more . 

* automates application sottware. integrates 
function or cursor keys 

* "help" menus displayed at any time 

* built-in batch processing more powertul 
than SUBMIT or XSU8 

* strings can redefine keys, pause for fill-the
blanks keyboard input, or contain nested 
key definitions 

* invisible to system and sottware 

* for any 8080-8085-ZSO-CP /M 2.2, no 
system or sottware modifications 

$100 
a·· SSSD. Koypro SX." - inquire about ather SY." formats 

check, VISA, MC add 6\ lox in CA 

microSystems 
CP M (lm) DiQilol l?esean:h 

16609 Sagewood lane 
Poway, California 92064 16191 693-1022 

Circle 293 on inquiry card. 

2 Axis 
Stepper Motor System 
• A6 T /D Plug-In Interface 
• R2 D23 Dual Axis Driver $365 
• (21 Size 23 Motors (35 oz. in.) 

• Positioning Command with Ramping 
from Appl esoft® BASIC 

Also Avai lable with: 
121 Size 34 Motors (220 oz. in.J & $595 
R2 D34 Dua l  Ax is  Driver 

ROGERS LABS (71 4) 751 -0442 
27 1 0  S. Croddy Way, Santa Ana, CA 92704 

Circle 308 on inquiry card . 

• • dBASE II 
ID 

ENGLISH I ·----· 
NEW BOOK SENSATION 

SIMPLE - LOGICAL- EASY TO UNDERSTAND 

PERHAPS THE FINEST COMPUTER BOOK 

EVER WRIITEN. WILL TEACH ANY NOVICE 

TO PROGRAM IN dBASE IL 

238 pages full of great examples which are easy 

to follow on your computer. 

Written by a Father and Son team who have 

bridged the generation gap in dBASE literacy. 

ORDER YOUR COPY TODAY. 

Send $29.95 or MC/VISA 1<>: 

ENGLISH I COMPUTER TUTORIALS 

1 6 I 7  N Troy St. 

Chicago, IL. 6064 7 

(3I21 489-1588 Dealers Inquiry Invited 

Circle 151 on inquiry card. 

CHIPS& 
DA LE r'l ... 

THE INFLATION FIGHTERS! 
4 i 1 6  200ns 
4 1 1 6  I SOns 
2 1 14L 300ns 
2 1 1 4L 200ns 
4164 200ns 
4164 1 50ns 
6 1 1 6  I SOns 
6 1 1 6  200ns 
6 1 1 6LP !SOns 
1 79 1  Disk Controller 
1 77 1  Disk Controller 
Z80A,Z80ACTC 
Z80A P I O  
825 1 A  
8255 

2 7 1 6 - 1  
2 7 1 6  
2732 
2532 
2764 

2564 
8087 
68000 

SV 350ns 
SV 450ns 
SV 450ns 
SV 450ns 
SV 300ns 28 pin 
5V 

8/5 1 2.00 
8/513.75 
8/51 2.00 
8/$ 13.00 
55.50 each 
55.95 each 
55.20 each 
54.85 each 

S5.85 each 
520.00 each 
$ 1 6.75 each 
53.50 each 
54.00 each 
54.00 each 
54.25 each 

8/54.25 55.00 each 
53.35 each 
53.85 each 

8/54.25 55.00 each 

CALL 
CALL 
CALL 

55.95 each 

Allow up to 3 wks. for personal checks to dear. Please Include 
phone number. Prices subject to change without notice. Shipping (., 
Handling for Chips S3.50. FOB Bellevue, WA. for all else. 
Washington state residents add 7 .9,.o Sales Tax. 

CHIPS & DALE 1 -206-45 1 -9770 
I 0655 N.E. 4th St., Suite 400 
Bellevue, WA 98004 

Circle 62 on inquiry card. 

� Scotcli � DISKETTES 

3M 
Call Toll-Free 

1-800-328-DISC for prices and infor· 
malion. Dealer inqumes invited. 
C.O.D. and charge cards accepted. 

All orders shipped from stock. within 24 
hours. Call toll FREE 

N-( 
North Hills Corporation 

3564 Rolling View Dr. 
White Bear Lake, MN 5 5 1 1 0  

1 -800-328-DISC 

M N Call Collect 1 - 6 1 2 - 7 70-0485 

Verba1im 
flex ible d isks 
Call Free (800) 235-4 1 37 for 

prices and information. Dealer 

inquiries invited. C.O.D. and 

charge cards accepted. 

-VISA' 

PACIFIC 
EXCHANGES 
100 Foothill Blvd 
San Luis Obispo, CA 
9340 1 .  In CaL call 
(800) 592-5935 or �����ZJ (805) 543- 1037. 

Circle 277 on inquiry card. 



Ideal for 

• COMPUTERISTS 
• OEM MANUFACTURERS 
• DEVELOPMENT LABS 
• UNIVERSITIES 
• INDUSTRIAL 

APPLICATIONS 

THE ULTIMATE OEM/PC 
COMPATIBLE SINGLE 
BOARD COMPUTER 

DEALERS A N D  O E M  MAN U FACTU RERS 
QUANTITY DISCO UNTS AVAILABLE 

Standard Key
board Interface 
(Full PC compatible) 

Eight Compatible 
1/0 I nterface 
Con nectors 
(Full PC compatible) 
(compatible with all 
IBM-PC* plug-in cards) 

Board Size 
1 0.5 inch X 1 3.5 inch 

I Mega-Byte Ram Capacity! 
On board! 
(With parity) 
o 256K Bytes using 64K chips 
o 1 256K 

D MEGA-BOAR D™ with full assembly instructions . . . . .  $99.95 
D USERS MAN UAL with theory of operation, 

FULL IBM - PC* 
COMPATIBILITY! 

Hardware Reset 
(Overcomes reset flaw 
in PC) 

Power Con nector 
(Ful l I BM* pinout 
compatible) 

8088 Processor 
(Same as PC) 

Peri pheral 
Su pport Ci rcuits 
(Same as PC) 

Configu ration 
Switches 

as PC) 

Speaker/ Audio 
Port 
(Same as PC) 

Wire Wrap Area 
To facilitate special custom 
applications! 

I ORDER NOW ! ! !  I 

Includes highest quality PC board 
with gold plating, si lk screen,  
solder mask 

ORDER NOW! ! !  
SATISFACTION GUARANTEED! schematics, block diagram, appl ication notes . . . . . . . .  $1 9.95 

D M EGA-BIOS™ fully compatible MS-DOS/PC-DOS BIOS $29.95 1 0-day money back guarantee if not completely satisfied 

TM 41 00 SPRING VALLEY ROAD TERMS: Shipment made 2 to 5 weeks from �w�DISPLAY 
TELECOMMUNICATIONS · CORPORATION 

SUITE 400 
DALLAS, TX 75234 
(21 4) 991 -1 644 

*iBM and IBM PC are trademarks of International Business Machines 

Circle 128 on inquiry card. 

receipt of order. VISA, MC, money order, 
company check accepted. COD'S require 
$25 deposit. Balance UPS COD. Please 
add $2.00 shipping and handling per order. 

© 1 983 Display Telecommunications Corporation 
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FRAN KLI N 
SYSTEMS! APPLE IBM 

1000 Pro Pack Plus: 
Supercalc 3 $274.95 

Visicalc IV $ CALL $ CALL 
Featuring: 

$104.95 • 1000 CPU Home Accountant $ 44.95 

• Frankl in Monitor Dollars And Sense $ 69.95 $124.95 • 80 Column Card Micro Cookbook $134.95 $134.95 
• Ace 10 Disk Drive + Controller 

Bank Street Writer $ 44.95 s 44.95 • Ace Calculator 
• Ace Writer Tax Advantage $ 41.95 $ 41 .95 
� Data Perfect Mult iplan $1 84.95 $184.95 • Welcome Package The General Manager $1 54.95 

TOO LOW TK Solver 
TO P U BLISH BPI-GEN AccVInv/Payrol l  $274.95 $414.95 

1200 OMS Package: 
BPI-Job Costing $414.95 

Word W/Mouse $334.95 Featuring: o 1200 CPU Wordstar Professional $434.95 $434.95 o 80 Column Card Screenwriter I I  $ 84.95 o 2 Disk Drives + Controller Sensible Speller $ 84.95 o CP/M Card + Software o Parallel & Serial I nterfaces PFS: Write/File/Report $ 79.95 $ 94.95 
o Wordstar Peachtext 3000 $264.95 o Mailmerge Lotus 1 -2-3 $314.95 o Ace Calc. o Welcome Package DB Master (Version 4) $264.95 $394.95 

TOO LOW DBASE I I  $444.95 $444.95 

TO PU BLISH 

DISK DRIVES FOR APPLE 
Quenti n $195.00 AMDEK 
Rana Elite I $ CALL Video 300 (Green) Med-Res $124.95 
Rana 1000 (for Atari) $ CALL Video 300A (Amber) Med-Res $134.95 
Micro-SCI $ CALL Video 310 (Amber) Hi-Res 

D I S K  D R IVES FOR I B M 
Color I+ Composite 
Color I I+ Plus RGB 

Tandon BMC 
TM-100-2 320K I B M  Compat $215.00 Lo Res Green 
TM-55-2 320K Half Height $215.00 Hi Res Green 

CDC 320K IBM Compatable $235.00 
NEC MON ITORS Shugart $ CALL 

M P I  $ CALL LEADI N G  EDGE 
Gori l la  Hi-Res Green 
Gori l la Hi-Res Amber 

M O D EM S  D ISKS 
DYSAN Sing le-Sided/ 

Smartmodem 300 BAUD $199.95 Double Density (10 Packs) 
Smartmodem 1200 BAU D $475.00 o Double-Sided/Double 
Smartmodem 1 200B W/SC I I  $419.95 Density ( 1 0  Packs) 
Smartmodem l ie W/SC I I  $239.95 VERBATIM DATALIFE 
Chronograph $189.�5 o Single-Sided/Double 

U.S. ROBOTICS Density (10 Packs) 
300 BAUD $169.95 o Double-Sided/Double 
Auto Dial 1 200 $449.95 Density ( 1 0  Packs) 
Password $339.95 ESK Research 

$119.00 
o Single-Sided/Double 

Density (10 Packs) 
$ CALL o Double-Sided/Double 
$ CALL Density (10 Packs) 

Send orders and i n q u i ries to: 

Computer Apparatus T M  

P. 0. Box 32063 • Aurora, Colorado 800 1 2  
Telephone I nqu i ries: (303) 759-9251 

$164.95 
$280.95 
$394.95 

$ 80.00 
$124.00 
$ CALL 

$ CALL 
$ CALL 

$2695 

$3695 

$2349 

$31 94 

$1 895 

Monday thru Friday - 9:00 a.m.  to 5:00 p.m.  ( Mountain Standard Time) 

We built our reputation on low prices 
for the -informed computer user. 

PLANTRONICS 
COLOR PLUS 

BABY BLUE 
STB 

SUPER RIO CA 
MAYNARD CONTROLLER AST LL 

SIX PACK 
MEGAPLUS 
CPMBOPLUS Fo 1/0 PLUS 

AMDEK R 
MULT I PLE o u ADAPTER INTER 

KEYTRONICS KEYBOARD USI R MULT I  DISPLAY 
QUADRAM 

Lo OUADBOARD 
QUA DUNK w MICRDFAZER 

TECMAR PR 1 ST MATE 
2ND MATE l

c GRAPHICS MASTER 
APPARAT Es RAM CARD 

PROM BLASTER 

OKI DATA 82A $31 9.9� 
-120 CPS 
-Parallel and Senal In terfaces 

OKI DATA 92P $459.95 
-160 CPS with Correspondence Mode 

OK I DATA 93P $779.95 
-As for 92P Except Full Width 

STAR MICRONI CS: GEMINI 10X 
-120 CPS/DOT Addressable Graphics 

GEMINI 15-X 
-Wide cariage/same features as 10X 

PRICES TOO LOW TO PUBLISH! 

L ETTER Q UALITY 
P R I N T E R S  

J U K I 6100 $439.95 
C-ITOH F10 $999.95 
-40CPS PRINTER 

B ROTHER DYNAK DX-15 $478.95 

PAP ER/CABLES/ 
R I B B O NS 

DELIVER I ES: 2 - 4  weeks average. 
PERSONAL C H ECKS: Cashier's check and money 

order will receive shipping preference . 
VISA & MASTERCARD:  Add 4% to total. 
CATALOG: Send for full pric ing details. 

Prices subject to  change without n otice. 
S H I P P I N G :  UPS add $2.00 p lus  3% 

of order tota l .  or we calculate exact freight. 

ALL BRANDS ARE REG ISTERED TRADEMARKS 



SPECIALS on INTEG RATED CIRCUITS 
6502 @ 4.90 6520 @ 4.00 6522 @ 5.00 4 1 1 6  @ 1 .85 
2532 @ 5.90 271 6 @ 4.45 61 1 6 @ 6.45 4 164 @ 6.90 

Anchor 
Automation 
Signalman 
MODEMS 
FREE SOURCE MEMBERSHIP WITH VOLKSMODEM 
All Signalman Modems are Direct Connec� and provide the 
best price-performance values. Dnler/DEM Inquiries Invited 
Volksmodem with computer cable 68 
Mark VII Auto Dial/Auto Answer 99 
Mark XII Smart Model 1 200/300 299 
oc·iiAvEHiiiiifniodem·-----------------------------21-s 
Q�-��������-�-��-�-��g!�g-�------------------------��-� 

PROM OUEEN for VIC I 70 
Apple Emulator for Commodore 64 Call 
STAT Statistics Package for C64 95 
Solid Oak 2 Level Stand for C64 or VIC 29 
C64/VIC Switch (networking} 1 29 
BACKUP VI.O tape copier for C64 or VIC 20 
CARDBOARD/6 Motherboard - VIC 64 
CARDBOARD/5 Motherboard - C64 56 
CARD PRINT G Printer lnt with Graphics 72 
CARD PRINT B Printer lnterfacfr-C64/VIC 40 
CARDBOARD/3s Motherboard - VIC 25 
CARDCO C64/VIC Calculator Keypad 32 
CARDRAM/16 RAM Expansion • VIC 44 
Complete CARDCO Une In stock 
CIE and VIE IEEE Interfaces in stock 
MSD SuperDrive for C64 or IEEE 365 
MAE Assembler for C64 50 
Koala Pad Touch Tablei-C64 or VIC 75 
CBC 4/1 2  Analog to Digital 4 chan/12 bit 1 99 
M U LTIPLAN for C64 79 
Dust Cover for C64 or VIC 6 
Grand Master Chess for C64 24 
CO MAL Language for C64 1 7  

with sprites, color graphics, sound, turtle graphics. 
Super BusCard by Batteries Included 1 59 
ULTRA BASIC - 64 with Turtle Graphics 37 
Super Disk Utility - C64 - includes backup 1 9  
MicroChess - C64 - 8 levels o f  play 1 7  
HES MODEM with software 55 
commodore 64 Programmers Reference Guide 1 6  
Word Pro 3+/64 with Spellright 85 
V/Controller (also C64) - BSR Controller 50 
COM VOICE Synthesizer for C64 or VIC 1 39 
VIC products in stock - call for extra discounts. 
�JP..���-�����-�-!�!.!!�-��!J:E�.!�

_
s!��!--�---------------

APPLE-fRAN KLI N ITEMS  
FRANKLIN-complete line In stock 
QUENTIN Drives for Apple/F111nklin 2 1 9  
Swapper Stopper 26 

automatic switch between paddles and joystick 
KRAFT Apple Joystick . 40 
Kraft Apple Paddle Pair 30 
Koala Pad Touch Tablet-Apple/F111nklin 90  
SPINNAKER Software In stock 
Electronic Arts Software in stock 
16K RAM Card for Apple 59 
Multiplan-Microsoft 1 85 
Solid Oak 2 Level Stand lor Apple 29 
Serial Card for Apple 89 
MPC RAM/80 column card lor lie IAP/TXTJ 1 29 
Z80 Softcard and CP/M (Microsoft) 235 
RANA Elite I with Controller 389 
Parallel Printer Interface/Cable 69 
Mlcrotek and M PC Interfaces In stock 
Grappler + Interface 1 29 
DC Hayes Micromodem I I  299 
PFS: File or PFS: Report or PFS: G111ph 95 
Videx 80 Column Card 209 
Apple Blue Book · 1 9 

[�commodore 
See us for Personal Business. and Educational 
requirements. Educational Discounts available. -------------------------------------------------------------

PETSCAN I $245 base price 
Allows you to connect up to 30 CBM/PET Computers to 
shared disk drives and printers. Completely transparent to the 
user. Perfect for schools or multiple word processing con
figurations. Base configuration support� 2 computers. Addi-
�����!:()�£�!�!-�-��!:�_!!�g _ _:���--------------------------
COM PACKJSTCP $ 1 1 5  
Intelligent Terminal Package for PET. CBM, C64 
Includes ACIA Hardware I STCP Software 

SCREEN MAKER 80 Column Adapter for C64 1 39 
Provide big screen capability for business applications. 
Copy-Writer Word Processor for C64 49 
Full-featured package with 800 lines of text in memory. 
Includes double column printing, graphic capability, full prin
ter support 

������!-���!�.1!1.���!1��'-t�����--�-��-��--------!I� 
VICTORY Software lor VIC and C64 

Metamorphosis 16 Creato(s Revenge 1 6  
labyrinth of Creator 16  Galactic Conquest 16  
Kongo Kong 16  Annihilator 1 6  
Chomper Man 16 Grave Robbers 1 3  
Bounty Hunter 16  Adventure Pack I or I I  1 6  -----------------------------------------------------------------------
PAPER CLIP Word Processor- .CB M/C64 75 
ORACLE Data Base from Batteries Included 1 09 
SPINNAKER SoHware C64, Apple, IBM, Alarl 
Compute!'s First Book of PET/CBM 
POWER ROM Utilities for PET/CBM 
WordPro 4+ - 8032, disk, printer 
VIS/CALC for PET, ATARI, or Apple 
Compute's First Book of 64 Sound & Graphics 
SM·KIT enhanced PET/CBM ROM Utilities 
PET Spacemaker II ROM Switch 
Compute's First Book of Games 
Dust Cover for PET, CBM, 4040, or 8050 

1 1  
78 

295 
1 89 

1 0.40 
40 
36 

1 0.40 
8 

CmC Interfaces (ADA 1 800, ADA 1 450, SAD I In stock) 
Compute's Reference Guide to 64 G111phics 1 0.40 
Compute!'s Machine Language for Beginners 1 1  
H E S  Software and Hardware in stock 

��-�-'-�-�����-��-�-'�-��-------------------------------------------
Flexfile for PET/CBM/C64 $49  
DataBase, Report Writer with calculations, Mailing Lists. 
Easy to use, and can be modified. ----------------------------------------------------------------------
FORTH for PET/C64 full FIG model - Cargile/Riley 50 
includes all FORTH 79 Standard extensions, structured 6502 
assembler with nested decision macros, standard 16x64 
screens, agility to read/write BASIC sequential files, sample 
programs, introductory + reference manual. 
Metacomplller for FORTH for independent object code 30 
Aoallng Point lor FORTH 20 -----------------------------------------------------------------------
KMMM PASCAL IV for PET/CBM/C64 99 
Virtually full Jensen:wirth implementation is now suitable for 
advanced placement courses. 
EARL lor PET/CBM Disk-based ASSEMBLER 65 

SuperG111phlcs - BASIC Language Extensions 45 

���-t_g��P-����-�?-��,!�-�!�.!!��P-��-:�����������!!���: 
RAM/ROM for PET/CBM 4K $75 8K $90 ------------------------------------------------------------
C B M  Public Domain Soltware- C64/PET27 disks 75 

STAT for PET/CBM/C64 and Apple 95 
Comprehensive Statistical Analysis Routines 
Includes complete file handling capabilities, summary statis
tics, confidence intervals, hypothesis tests, exponential mean 
tests, multiple and power series. regression, analysis of vari
ance, histograms, and non-parametric tests. i'iueiiilie-iiociiiiiriiiild"woni"Pni&esitir _______________ .tii 
Full-featured package for all Commodore computers (incl. VIC 
with 16 K}. Full screen editing, and supports disk, tape, and 
all printers. 

DISK 
SPECIALS II 
Scotch (3M) 5" ss/dd 
Scotch (3M} 5" ds/dd 
Scotch (3M} 8" SS/Sd 
Scotch (3M} 8" SS/dd 

1 0/ 2.20 50/ 2.00 1 00/ 1 .95 
1 0/ 2.90 50/ 2.65 1 00/ 2.60 
1 0/ 2.30 50/ 2.1 0 1 00/ 2.06 
1 0/ 2.85 50/ 2.70 1 00/ 2.65 

We stock VER BATI M D ISKS 
Write for Dealer and OEM prices. 

Sentina/ 5" ss/dd 1 0/ 1 .90 50/ 1 .85 1 00/ 1 .75 
Sen tina/ 5" ds/dd 1 0/ 2.55 50/ 2.50 1 00/ 2.35 

We stock Dysan disks 
Wabash 5" ss/sd 1 0/ 1 .50 50/ 1 .45 1 00/ 1 .40 
Wabash 5" ss/dd 1 0/ 1 .90 50/ 1 .85 1 00/ 1 .75 
Wabash 5" ds/dd 1 0/ 2.60 50/ 2.50 1 00/ 2.40 

We stock MAXELL D ISKS 
Write for dealer and OEM prices. 

Disk Storage Pages 1 0 for $4 Hub Rings 50 for $6 
Disk Library Cases 8"-3.00 5"-2.25 
Head Disk Cleaning Kits 1 2  
AMARAY Disk Storage Systems i n  stock. 
!�-���-�����-���-��£��-!'�!!'-���£���-'.':-����-----------
CASSETTE TAPES-AGFA PE-6 1 1  PREM IUM 
C-1 0  1 0/ .61 50/ .58 1 00/ .50 
C-30 1 0/ .85 50/ .82 1 00/ . 70 

H ewlett Pac kard 
Write or call for prices. -----------------------------------------------------------------------
DATASHIELD BACKUP POWER SOURCE $265 
Battery back up Uninterruptible Power Supply with surge and 
noise filtering. The answer to your power problems. -------------------------------------------------------------------
CALL FOR PC PRICES 
MultiPlan-IBM or Apple 1 85 
Quadboard for IBM available 
KOALA PAD Touch Tablets-Apple, Atari, IBM, CBM 
Peachlext 5000 Software Package 209 
PFS Software for I B M  and Apple in stock 
SPINNAKER Software C64/VIC, Apple, IBM, Alari 
VOTRAx' Personal Speech System 280 
B M C  9 1 9 1  Color Monitor 229 
BMC 1 2A 1 2" Green Monitor 79 
Dynax IBrothe� DX- 1 5  Daisy Wheel Printer 469 
Brother HR-25 Daisy Wheel Printer (25 cpsj 769 
ltoh Prowriter Parallel Printer 379 
Panasonlc I 090 Printer wHh Correspondence Mode 279 
Daisywriter 2000 with 48K buffer 1 020 
Gemini I OX 289 
EPSON, Okldata, Star Mlcronl�s printers in stock 
US/ CompuMOD 4 R F Modulator 29 
We Stock AMDEK M onitors 
Amdek DXY-1 00 Plotter 590 
A P Products 15% OFF 
COMPUTER COVERUPS IN STOCK 
BROOKS 6 Outlet Surge Suppressor/Noise Filler 54 
Surge Suppressor-S outlet 29 
Electrohome 1302-2 1 3" H i-res RGB Monitor 335 
Panasonic 12" Monitor (20 MHz) with audio 1 32 
Synertek SYM-1 Microcomputer 1 89 

ALL BOOK and SOFTWARE PRICES DISCOU NTED 

USI Video Monitors-Green or AMBER 20 MHz hi-res. 
Dealer and OEM Inquiries invited --------------------------------------------------------------------.7'*''N 1 data 

. systems 
ZVM-1 22A 99 ZVM-1 23G 89 
ZVM-13 1  300 ZVM-1 35 490 
Z29 Terminal (DEC and ADM compatible) 680 
ZT-1 0 Intel. Terminal with Serial Port 340 
Z1 00 1 6-biV8-bit System CALL 
We stock entire Zenith line. 

ATAR I - WE STOCK ENTI RE  LI N E  
SPI N NAKER and Broderbund Software i n  Stock 

2 1 5 822 7727 WRITE FOR CATALOG. Add $1 .50 per order for United Parcel 

· · . A B COmputerS We pay balance of UPS surface shlppmg charges on all prepald orders 252 Bethlehem P1ke (add extra for mail . APO/FPO, air) . Pnces mclude cash discount. 
Colmar, PA 1 891 5 Regular pnces slightly higher. Prices subject to change. 

Circle 5 on inquiry card. ' BYfE March 1984 . 
. .503 



C O P  
SPEC IALS 

VISI-ON 
1 6 K  RAM CA R D  

POWER STR I P  w/Surge 
APPLE FAN w/Surge, 2 Oulle1s 
PAR. PRINTER CARD & CABLE 

16K UPGRADE 4 1 16 200 N S  (Set/8) 
64K UPGRADE 4 1 64 200 NS (Set/9) 

A.l.O.S. 
APPLE SOFT COMPILER 
BASIC COMPILER 
COBOL COMPILER 
FLIGHT S IMULATOR (IBM) 
MOUSE (IBM) 
MULTIPLAN 
MULTITOOL BUDGET 
MULTITOOL FIN. STMT. 
SOFTCARD I I 
SOFTCARD PREMIUM ( l ie) 
64K IBM SYSTEMCARD 
WORD 

APPLE GRAPHICS BOOK 
CPA (Gl, AP, AR, PAY) ea 
FCM/fl I sl  CLASS MAIL (AP) 
FCM/fl l s!CLASSMAIL( IBM) 
HOME ACCOUNTANT+ (IBM) 
HOME ACCNT.+(KAYPRO, OSB) 
HOME ACCNT.+ (TI PRO) 
PROPERTY MANAGEMENT 
TAX ADVANTAGE 

ULTRAFILE ( I B M) 1 55.99 
HOM E ACCOUNTANT 
(Ap) 44.99 

� 
SYSTEM SAVER 
• S u rge Su ppression 
• Fits Apple Stand 
• Dual Outlet 
• U.L. L isted 
• Grea t Gift! 

BPI (Gl. AP, AR. PAY. I NV) 274.99 
BRODERBUNO Arcade Machine 44.99 

Bank Street Writer 44.99 
Oral 27.99 
David's Magic 25.99 
Loderunner 24.99 

CENTRAL POINT Copy I I+ 25.99 
DATA MOST Aztec 26.99 

Kids & Apple. VIC. COMM. ea. 1 4.99 
DATASOFT Canyon Climber 1 7.99 

Zaxxon 24.99 
OLM Alien Addition Sch-37.99, H·27.99 

Alligator Mix Sch-37.99, H-27.99 
Demolition Division Sch-37.99. H-27.99 
Dragon Mix Sch-37.99. H-27.99 
Meteor Mulliplicalion Sch-37.99. H-27.99 
M inus Mission Sch-37.99. H-27.99 
Verb Viper/Word Invasion 37.99 
Word Man/Word Master 37.99 
Word Radar/Spelling Wiz 37.99 

EPYX Crush Crumble Chomp 1 9.99 
GRAPH & CALC 99.99 
HAYDEN Piewriler 94.99 

Sargon II 24.99 
Incredible Jack 1 2 9.99 

KENSINGTON forma! II 1 2 6.99 
l&S Crossword Magic 39.99 
LEARNING CO Bumble Games 26.99 

Bumble Pial/Magic Spell 26.99 
Gertrudes Puzzle 29.99 
Juggles Rainbow 1 9.99 
Moptown Parade 26.99 
Rocky's Boots 33.99 

LIGHTNING Maslerlype 29.99 
MICRO LAB Oala Factory 229.99 

Miner 20-49er 27.99 
ODESTA CHESS 53.99 

Odin 37.99 
PENGUIN Graphics Magician 38.99 
SIERRA O N  LINE Frogger 2 1 .99 

Screenwriter I I  8 1 .99 
Ultima I I  36.99 
General Manager 1 4 6.99 

ULTRASOFT Serpents Star 29.99 
Mask ol lhe Sun 29.99 

VISICORP $call 

M A I L M  E R G E  
S P E LLSTAR 
WO R D STA R PRO 

860 S. Winchester 81.  
San Jose, CA 951 28 

(408) 985-0400 

OYSAN 5" SS/00 ( 1 01 
DYSAN 5" SS/00 ( 1 001 
OYSAN 5" DS/DD ( 1 01 
OYSAN 5" DS/DD ( 1 001 
MAXEll 5" SS/00 ( 1 0 )  
MAXELL 5" SS/00 1 1 00) 
MAXELL 5" DS/00 ( 1 0) 
MAXELL 5" DS/00 ( 1 00) 
VERBATIM 5" SS/00 ( 1 0) 
VERBATIM 5" SS/00 (100)  
VERBATIM 5" DS/00 ( 1 0) 
VERBATIM 5" DS/00 ( 1 00) 

1 984 Apple/Aiari S/Ware Bock 
3 Ring Disk Sheets ( 1 0) 
EPSON Printers 
Flip 'n  file (original) 
Flip ·n  File w/locklray (251.  
Flip ' n  File w/locklray (50) 
HAYES 300 BaudSmarlmodem 

1 200 Baud Smarlmodem 
Library Case 
KENSINGTON PC Saver 
NOVATION J Cal 
NOVATION I 03/2 1 2  Aula Cal 
NOVATION 1 0 3  Small Cal 
NOVATION Expansion Mod. 
PAGE MATE Book Holder 
Prinler Stand Smal l (plxgls) 
Printer Sland Large (plxgls) 
RIBBONS - Brother 

M X & FX 80 
MX & FX I 00 
OKI 82, 83, 92, 93 & Gem 

USI Compumod Rf MOO 

Fingerprint 

1 5.99 
7.99 

SCALL 
1 7.99 
1 7.99 
27.99 

199.99 
474.99 

1.99 
39.99 

104.99 
4 1 9.99 
169.99 

29.99 
14.99 
24.99 
29.99 

SCALL 
4.99 
7.99 
2.99 

34.99 

(Epson Enhancer) 44.99 

BASIS I 08 SCALL 
DAN PAYMAR lower Case I (rev 1-6) 25.99 

lower Case 2 (rev 7) 1 9.99 
DARK STAR Snapshol ll  6 5.99 
EASTSIDE Wildcard 2 1 0 9.99 
FOURTH DIMENSION Drive 2 1 9.99 
HAYES Micromodem l ie $CALL 
HOME Repeal Key 1 9.99 
KOALA PAD 85.99 
KRAFT Joystick 39.99 
KRAFT Paddles 3 1 .99 
LEGEND 1 28K Ram 359.99 
MICRO·SCI Drive 2 1 9.99 
MOUNTAIN CPS Card 1 5 9.99 

Ramplus + 3 2 K  1 5 9.99 
NOVATION Applecal l l  259.99 

Applecal Upgrade 1200 Baud 309.99 
ORANGE MICRO Grappler + 1 1 4.99 

Bullerboard 1 1 9.99 
Bullered Grappler + 1 7 9.99 

PADDLE A DAPPLE 24.99 
SATURN 1 28K Ram 379.99 

Acceleralor I I  444.99 
Neplune 64 K 1 9 9.99 
Neplune 1 28 K  299.99 

S. CORONA TP-2 PRINTER $CAll 
ALS C P/M 3.0 259.99 

A PIC (APPLE /// PARALLEL) 
ERAM 80 column 64K l iE  
MICROFAZER 
OUAOBOARO I or 11 (64K) 
OUAOCOLOR I 
OUAOCOLOR II 
QUAD 5 1 2+(64 K) 
OUAOCHROME MONITOR 

Addit ional 1 0% O F F  
with order o f  a n y  5 
educational programs 
from D L M, S P I N N A K E R, ' 
LEA R N I N G  CO. 

V2 Height D S / 0 0  Drive 
ALPHA Data Base MGR I I  

Apple· IBM Connection 
Executive Package 
Typelaces 

ASHTON TATE dBase il 
Friday 
Encyclopedia 
Friday 

AST Boards 
BRODERBUND Serpentine 
CENTRAL POINT Copy I I  PC 
EOUWARE Algebra I 
EPYX Crush Crumble Chomp 

Curse of Ra 
Oil  Barons 
Temple of Apshai 
Upper Reaches of Apshai 

HAYDEN Piewriler 
HAYES 1 20 0 B  Modem 
KENSINGTO N  PC Saver 
KRAFT Joystick 
LIFETREE Volkswriler 
L IGHTNING Maslerlype 
LOTUS 1 -2·3 
MICROLAB H ighrise 

Miner 20-49er 
NORTON Ulililies 
PC CRAYON 
PC TUTOR 
POO L I.5 
PLANTRONICS ColorPius 
SIERRA ON· L INE  Frogger 
Ulysses & Golden Fleece 
SIR· TECH Wizardry 
SUB LOGIC Pinball 
TG Joystick 
TITAN 64 K BOARD 
VISICORP. Visicalc or Visidex 

Visifile. Trend/Pial, Schedule ea 
Visilink 
Visi-on 
Visispell 
Visiword 

239.99 
1 69.99 
1 29.99 
1 1 5.99 

79.99 
299.99 
198.99 

59.99 
$CALL 
$CALL 

26.99 
25.99 
29.99 
1 9.99 
14.99 
74.99 
22.99 
14.99 

1 2 9.99 
439.99 
SCALL 
44.99 

1 1 9.99 
26.99 

$CAll 
22.99 
27.99 
5 9 99 
49.99 
4 7.99 
27.99 

379.99 
26.99 
29.99 
44.99 
29.99 
44.99 

499.99 
164.99 
1 9 9.99 
$CALL 
$CALL 
1 79.99 
269.99 

$CALL 

Z O O  (new) 
D ELTA DRAWING 
FACE MAKER 
FRACTION FEVER (new) 
KINDERCOMP 
MOST AMAZING THING 
SNOOPER TROOPS 
STORY MACHINE 

DTC 380Z ( Letter Qual ity) 
Stylewriter 

O K I DATA 82-93 
STAR G E M I N I 1 0X 
E PSON FXBO 

ALPHA PLOT 
APPLE M ECHANIC 
BEAGLE BASIC 
DOS BOSS 
DOUBLE TAKE 
FLEX TEXT 
FRAME-UP 
PRONTO DOS 
TIP DISK #1 
TYPEFACES 
UTILITY CITY 

24.99 
1 9.99 
24.99 
15.99 
24.99 
1 9.99 
1 6.99 
1 9.99 
14.99 
14.99 
1 9.99 

ALL OF ABOVE 234.99 

APPLE WRITER PRE-BOOT 14.99 
CHARACTER ROMS 24.99 
ENHANCER I I 99.99 
FUNCTION STRIP 34.99 
HARDSWITCH 16.99 
MICROMODEM CHIP  24.99 
PS1 0 1 69.99 
SOFTSWITCH 25.99 
Ul TRATE RM 24 9.99 
ULTRA TERM PRE·BOOTS SCALL 
VIOEOTERM 1 99.99 
VIDEOTERM W S/S + INV 2 1 9.99 
VISICALC PRE-BOOT 39.99 

AMDEK $CALL 
PRI NCETON RGB HX· 1 2  489.99 
OUADCHROME RGB H X- 1 2  4 8 7.99 
TAXAN 4 2 0  R G B  (I BM) 499.99 
TAXAN 12" Amber 18 mh 134.99 
TAXAN 1 2 "  Green 1 8  mh 1 24.99 
USI Pi 1 9" Green 20 mh 99.99 
USI Pi 2 1 2" Green 20 mh 1 1 9.99 
USI Pi 3 1 2 "  Amber 20 mh 146.99 
USI Pi 4 9" Amber 2 0  mh 1 3 6.99 
USI 1 4 00C Color Composile 288.99 
OSBORNE Monilor Cable SCAll 
lie to PrinceiDn Cable 1 39.99 

999.99 
6 99.99 
$CA L L  
299.99 
549.99 

499.99 

--� . r .� 1  
r -

• No Charge For Credit Cards 
• Prices Subject To Change 
• Software Sales Are Final 
• Min. $4.00 Shipping Charge 
• Purchase Orders Call First 



FLOPPY DISK 
SERVICES, INC. 
741 Alexander Road 
Princeton, NJ 08540 
609-799-4440 

LEADERS IN INNOVATIVE 
DISK DRIVE ENCLOSURES! 

The FD-PC8™ is a new 8" double-sided qisk drive sub-system 

NEW! FD-PCS™ 
This versati le new disk drive comes com
pletely tested and assembled with a 4" 
cooling fan,  and is designed to offer a 
variety of mounting options, with the 
power supply rated for any of the fol lowing: 
• full-size floppy disk drive 
• full-size hard disk 
• one or two half·helght floppy disk drives 
• one or two half-height hard disks 
• one or two 3.5" drives 

Full 1 year warranty-cable choice optional 

DISK DRIVES and other Goodies! 
Shugart (1 year war.) 
sa-860 ds/dd half hgt 8" . . . . . . . . . . . . . . . . . . . . .  $505.00 2 @  495 ea 
sa-455 ds 48tpi 1/2 hgt 5.25" . . . . . . . . . . . . . . . . . . . .  265.00 2 @ 250 ea 
sa-465 ds 96tpi 1h hgt 5.25" . . . . . . . . . . . . . . . . . . . .  350.00 2 @ 325 ea 
sa-300 ss 96tpi 3.5 inch . . . . . . . . . . . . . . . • • • • . . . .  265.00 2 @  250 ea 
sa-851 ds 8" ful l  size . . . . . . . . . . . . . . . . . . . . . . . . . .  495.00 2 @  480 ea 
W.S.T. (formerly SIEMENS) 
FDD-1 00-584 flippy 5.25" . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . .  235.00 
FDD-2 1 1  -5 DS 48tpi for PC . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . .  265.00 
FDD-221-5 DS 96tpi ful l  size . . . . . . . . . . . . . . . . . . . . . . . • • . . . . .  335.00 
FDD-1 00-5C3 (sa-400 compatible) . . . . . . . . . . . . . . . . . . . . . . . .  175.00 

Heath H-89 TWOET kit . . .  
put 2 half height floppies internal to the H-89 with our exclusive moun
ting kit, call for details!  

Maynard Electronics for the IBM-PC 
Memory module (bare) . . . . . . . . . . . . . . . . . . . . . . . . • • • . . . . .  21 0.00 
64K . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . .  305.00 
1 28K . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . .  410.00 
192K . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  510.00 
256K . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  615.00 
With serial port add . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 00.00 
With 2 serial ports . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . .  160.00 
Controller w/mod ports . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . .  265.00 
FDC8 8" controller . . . . . . . . . . . . . . . . • . . • . . . . . . . . . . . . . . . .  245.00 

I I I I I  I 
Standard controller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 1 95.00 
Controller w/par port . , . . . . . • . . . . . . . . . . . • . . . . . . . . . . . . . .  275.00 
Controller w/ser port . . . . . . . . . . . . . . . . . . . . • • . . . . . . . . . . . . .  285.00 
Hard disk module . . . . . . . . . . . . . . . . . . . . . • • . . . . . . . . . . . . . .  495.00 
Modular board . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 1 0.00 
Mullidisplay (mono & color board) . . . . . . • . . . . . . . . . . . . . . .  575.00 
PGS, HX-12 RGB color monitor . . . . . . . . . . . . . . . . . . . . . . . . . . .  525.00 
Magnolia controller for the H-89 . . . . . . . • . . . . . . . . . . . . . . . . .  425.00 

Data connectors of a l l  types . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  CALL 
Power connectors for a l l  drives . . . . . . . . . . . . . . . . . . . . . . . . . .  CALL 

We offer a wide assortment of enclosure sizes, styles and 
systems, Including both 51/•" and a:• IBM look-allkes, and more. 
All are well constructed, attractive and Immediately available 
at competitive prices. Call tor details and prices. 

COME SEE US AT 

BOOTH #748 AND 750 
SAN FRANCISCO-MARCH 22·25, 1984 

TERMS: MC, VISA, PREPAID. NO COD'S. PERSONAL CHECKS HELD FOR 10 DAYS. 

Toll Free Order Line 800..223.0306 Ask for our free catalog. 
Circle 157 on inquiry card. BYTE March 1984 505 



Convert What You Have 
To What You Want ! 

• RS232 Serial • Centronics Parallel 
• 8 Baud Rates • Handshake Signals · Latched Outputs ' Compact 3Y. x 4% x 1X, 

No longer will your peripheral choices be llmiled by the type of port you have available! Our new High Performance 700 Series Converters provide the mlssln8 link. Based on the �:�:s;e\�c��0t� ���:K.0!'fflrh!���ha0k� �d�:���� �u1������ transfer efficiency. Detailed documentation allows simplified Installation. Order the Model 770 (Ser/Par) or Model 775 (Par/Ser) Today! 
"""" P<odoo" .. only sag .as 
Coming Soon! Jio£rTronics Connector Option s1o.oo J we.,....,..,,.., 

CA. Resldentl 6'/o lll 

PostOtfice Box2233 

Oxnlrd, CIIilornil93030 

UPS Shipping $3.00 

1 CALL (805) 487-1 665 or 487- 1 666
-;;; For FAST Del ivery ..::l:. 

Circle 150 on inquiry card . 

�· CWE ·� 
PERSONAL SERVICE/FRIENDLY ADVICE 

DISCOUNT PRICES 

Retail 
PFS FILE: by software 

$1 25 Publishing ... 
IBM . .  $1 40 

BANK STREET WRITER 
by Broderbund .. $69.95 
TAX PR01040 bySBSI . . Special 
LOTUS 1 23™ ... $495 
dBase II™ by Ashton· Tate .. 
The Home Accountant 
by Continental . . . . . . . . . . . . . . . . . . . . •  $74.95 $54.95 
The Home Accountant 
Plus - IBM .. $1 50 $98.00 

We sell a complete line of software and games; 
specializing in Educational and Business Pro
grams. 

CORPORATE ACCOUNTS WELCOME 

Circuits World Electronics Corp. r::=::51 156 Depot Road, Huntington Station, N.Y. 117 46 l.:.±dJ 
CALL COLLECT (516) 423-9100 
MasterCharge, VIsa, Personal Checks Accepted. � 
Prices subject to change without' notice. � 

Circle 64 on inquiry card. 

PROMPT DELIVERY!! !  
SAME DAY SHIPPING (USUALLY) 

256K 
64K 
64K 
64K 
1 6K 

271 28 
2764 
2732 
271 6  
2532 

DYNAMIC RAM 
1 50 ns $85.00 
200 ns 5.97 
1 50 ns 6.09 
1 20 ns 6.90 
200 ns 1 .56 

EPROM 
300 ns 
250 ns 
450 ns 
450 ns 
45D ns 

$22.50 
8.30 
4.75 
3.60 
4.75 

STATIC RAM 
6264P- 1 5  1 50 ns 
6264LP-1 5  1 50 ns 
61 1 6P-3 1 50 ns 

$35.97 
42.00 

5.75 

MasterCard VISA or UPS CASH COD 
Factory New, Prime Parts ..uPoo 

MICROPROCESSORS UNLIMITED 
��g�ss��" ;;,o;�a A•e (91 8) 267-4961 ProcessiiOwn above a<e tor Ja,.. t3, t984 

Circle 245 on inquiry card. 

Scotcli Diskettes 
Re ly on Scotch" diskettes to keep your valu
able data safe. Dependable Scotch diskettes 
ar& tested and guaranteed error-free. The low 
abrasivity saves your read/write heads. 
They're compatible with most diskette drives. 

(800)235-4137 
---

Dealer Inquiries 
Invited 

Circle 2n on inqu iry card . 

FULL LINE OF TOP QUALITY, STATE OF 
THE ART STD BUS PRODUCTS AT 
AFFORDABLE PRICES. COMPLETE 

SOFTWARE SUPPORT AVAILABLE. ALL 
DELIVERED FROM STOCK. 

ZBO CPU with two RS-232C ports 
64K/128K DYNAMIC RAM card with 64K 
64K BYTE WIOE MEMORY card 
EPROM PROGRAMMER card 
FLOPPY DISK CONTROLLER card 
6 SLOT MOTHERBOARD with card cage 

$164.95 
229.95 

96.95 
159.95 
249.95 
1 24.95 

Many more cards and products available. 
Dealer inquiries welcomed. Please contact 

R.L.C. ENTERPRISES 
1 1 1 7 Hillview Drive 
Milpitas, CA 95035 

(408) 946-7471 

Circle 307 on inqu iry card. 

Printer Cables 

� 
s3s.ooi< 

- Parallel -
ALTOS 

ATTACH E  $3� 
ATARI �-00* 

CENTRON I CS 
COLUMBIA 

EAGLE 
I BM-PC 

KAY PRO 
OSBORNE 

SANYO $3 
Tl-99 s.o0* - SERIAL -

ATTACHE COM . 
RS232 (0B2 5P) 

(9 conductor 1 -8 ,  20) 

CABLES BY WORSWICK 
4030 Wabaska Dr. 

San Diego, CA 92 1 07 
61 9-222-3366 

' ( 1\ R<·,ldl'nh Add h''�, "t,llt•' I. I\ !'b2 \�l 

Circle 385 on inquiry card. 

300 
BAUD MODEMS 

1200 
BAUD 

HAYES SMARTMODEM 1200 . . . . . .  $429 
Includes Smartcom Software! 
SIGNAlMAN . .  Free hour on 'SOURCE' 
MARK 12 . . . 300/1200 AUTO . . . . . . . $279 
MARK 10 . . . 300 AUTO . . . . . . . . . . . . $169 
VOLKSMODEM & cable . . . . . . . . . . $ 79 
US ROBOTICS . . . . . 'Hayes Compatible' 
'PASSWORD' 300/1200 baud . . . . . . . . $339 
'S100' card 300/1200 . . . . . . . . . : . . . . .  $339 
�uro 212' dlxe. 300/1200 . . . . . . . . . .  $419 
oar LE"ITER 
MATRIX PRINTERS QUALITY 
CABLES 6 feet IBM CP/M . . . . . . . . . $ 22 
GEMINI lOX 120 cps graphics . . . . . . $279 
PROW RITER 120 cps hi density . . . .  $344 
DAISYWRITER fast! 40 cps 48K. $CALL! 

IBM HARD DISKS CP/M 
Complete Systems . . . .  controller & drive & software 
10 Mbyte half height . . . . . . . . . . . . . $1295 
23 Mbyte . . .  $2195 40 Mbyte . . . . .  $2795 

IMAGE COMPUTERS 
P.O. Box 1164, Cardiff, CA 92007 D£AL£R (619) 942-7373 1"!!!!!"\ IAI!ii!lil /NQU/R/£5 (619) 270-3600 loiiiol � INVITW 

Circle 162 on inquiry card. 

Bytcom® 
2 1 2AD 

now available at 

Media 
Distri buti ng 

4444 Scotts Valley Dr. 
Scotts Valley Ca. 95066 

CA 800-824-7 386 
us 800-824-7385 

Call for price 

Circle 266 on inquiry card. 

We're bringing e New Year with 
specials on qual ity 3M information 
processing products. Including: 

• DISKETTES • MAC TAPE 
• DATA CARTRIDGES 

PLUS! specials on many other pro
ducts in o u r  full-range discount 
catalog of computer sup plies. call, 
write, or utilize reader service to 
obtain your FREE catalog of 19B4 3M 
specials. 

LYBEN COMPUTER SYSTEMS 
12SQ-E Rankin Dr., Troy, Ml 48083 

Phone: 13131 589-3440 
Simply #1 In service & Reliability 3M Authorized Distributor 

Information Processing Products 

Circle 409 on inquiry card. 



� Jr ft  MICRO � J. ;). . SALES 
* MADE IN USA * BUY FACTOR Y DIREC T * 

DISK DRIVE SPECIALS 
We've Lowered Our Prices 

Offering A Complete Selection And . . .  

THE LOWEST PRICES IN BYTE! 
B" Shugart BOIR SS/DD - The Industry Standard . . . . . .  $355.00 

8 "  Shugart 851R Double Sided 1.2 Meg - The Old Reliable . . . . . .  457.00 

B" Qume Datatrak·B DS/00 "THE BEST" ol the floppys . . . . . . . . 479.00 

8 "  Mitsubishi Full Height Double Sided I Year Parts t Labor . . . . 445.00 

8" Milsubishi Thinline DS/DD 1 Year PtL Direct Drive . . . . . . . . . 465.00 

8" Tandon 848·1 Slimline SS/DD 600K BYTES D.C. Motor . . . . . . . 355.00 

8" Tandon 848·2 Slimline Double Sided 1.2 Meg. D.C.  Motor . . . .  475.00 

B" Siemens 100·8 SS/00 ON SALE NOW!! !  But How Long? . . . 169.00 

5'1• " Mitsubishi Full height 96TP.I DS/DD 750K M4852 . . . . .  295.00 

5 '1• "  Mislubishi Slim line 96T.PJ DS/DD 750K M4853 . .  . . 315.00 l5'1o'' Qume 142 Slimline DSIDD . . . 375.001 
5'1• "  Tandon TM-100·2 /.S. M .  PC Add-on' DS/DD 4B T.PJ . . . . . .  259.00 

5 'i o'' Tandon TM 100·4 DS/DD 96T. P. I . 750K . . . . . . . . . . . . . . . . . .  369.00 

* WINCHESTER HARD DISKS * 

SPECIALS 
5114 " Miniscribe Hard Disk 

* 5  Meg $589 * 1 0  Meg $749 

8" Quantum 20' Megabyle Winchester - Two Aatters . . . 1 895.00 

B" Quantum 40' Meg Four Platter - Most Popular . . . . . . . . . . . .  2395.00 

8" Quantum 85' Megab�e - Special Order on this Monster' . . . . 2895.00 

8" IOMEGA 10· Meg' 1'-emoveable Disk Drive wlh SCSI Controlled Inter· 

face Board. Runs up to lour drives . . . . . . . . . . . . . . . . . . . . . . . . . 1895.00 

B" IOMEGA 10 Meg' Cartridge Drive - No Contr� lntertace . . . . . .  895.00 

B" 1 0  Meg' Removeable Cartridge Media #M-2000-51 .50.00 

HAST MINUTE SPECIAL!II Buy any Winchesler hard disk drive above and get a 
Weslern Digilal hard disk intertace board AT COST' . . . ONLY 295.00! 

'Total storage space after !�matting. 

��� c�����fer � Systems 
Y EAR END SALE 

SAVE $61.00 
New CCS2066 64K Dynamic Memory 

• 65,536 bytes of Dynamic flAM • Z·80/80BO. S-100 comp�ible • Port bank/16 1evels 
oi 64K = system memory oi1014K • Independently addressed in 16K blocks • 100ns 
access and data lines • Hy�eresis drivers and receivers !IJ high noise immunity and 
minimal bus loading ellecls. Part #B-5000·50 . . . . . . . . . . . . . . . .  DNLY $299.00 

Y EAR END SYSTEM SALE 
• 2300A Mainframe • 2422 Disk Controller • 2066 64K Memory • CP/M Operating System • 2810 Z·80A CPU • 2719 2-Port RS-232 Serial 
• All AC/DC & Data Cables • 8-bit Parallel 1/0 

A powerful package at ONLY $1495.00 

CCS CALSTAR SYSTEM 
Now avanable and w�h FREE SOFTWARE: • Pertect Wnter • !Meet Calc • Pertect Speller 
and • Pertect fiter. 
This powertul single box sy.;tein includes: • Z·80 with 12BK ot RAM expandable to 
256K • A networking intertace • SASI hard disk intertace toadd·on a Wmchester • CP/M 
3.0 operating system • One 1111allel and two serial ports • Reads and writes the IBM 
3740 format (compatible with XOR) AND • Two double-sired double-density 8" tloppy 
drives lor 2.4 Megabytes ot tormatted storage AND • Wil run two or more 8" or 5 '/• " 
lloppys. Part #5·1500·05 

ON SALE NOW 
Regular �D Our Price Only $2695.00 

limit 5 per customer 

SPECIAL 
ONLY 

$450.00 
XOR-500 DAISYWHEEL PRINTER 

A letter-quality daisy-wtteel printer at an unheard ol wholesale price. This 
20  cps workhorse leatures a daisy-wheel compatible with QUME's  
products. Full 1 3 2  column format with 256 character buller. serial AND  
parallel interlacing (standard), 8 level autorretic impression control -
original and 3 copies. The $450.00 price is not a misprint. High reliability 
and quality performance sums-up the XOR-500 Daisy-wheel Printer. 

TERMINAL SLASHED , 
Cut another $SO 

sA\.E! 
Only $445.00 

That's right! A 700.00 terminal 
for $445.00, a special 

deal for our customers. 
Features: • Screen tilt • Detached keyboard *9 cursor con
trol keys *5 function keys * 7 screen attributes *25th status 
l ine *50-19 .2  Kbaud *Column plus field tab •AND MORE 
*All  these features with a ful l  6 month warranty makes this 
terminal the best buy on the market. 

FANTASTIC SAVINGS! 

1JIS 
HELD OVER 

ON THE ORIGINAL 5-1 00 MOD 
For engineers, hobbiests, and anyone who wants t o  save a bundle, the SI-MOD 
is the answer. Full regulated power to run up to lour floppy disks coupled with 
a mamoth S-100 power sup�y and 12 slot bus, makes the 51-MOD an excep
tional computer base. Single board design means oo wiring !rom the power 
suppply to the motherboa-d. This eliminates all grot.!td loop problems associated 
with other brands of mainframes who are lorced to �e termination. The SI·MOD 
is being offered this month with a matching S-100-12 cabinet. Fan cooled, fused, 
with reset and keylock the cabinet is also enam� painted and silk screened. 
Four A. C.  outlets are provided lor peripheral hookup and plenty of cutouts 
available lor RS-232, centronics t others. Our regular $225.00 price for the 
SI·MOD and 250.00 price lor our 12 slot cabinet is being SLASHED! 

SPECIFICATIONS: SA VE 
Regulated Unregulated 

O VER t5V @ 5A t8V @ 30A 
t 24V @ 3A t 16V @ 6A - $100 - 5V @ lA - 1 6V @ 6A 

Don 'I settle lor those cheap 6 slot immitalions you 'Ill seen elsewhere in this 
mag. OWN THE BEST! XOR S-1 MOD and S-100-12 Cabinet . . . . . $395.00! 

DUAL DRIVE SUBSYSTEMS 

HORIZONTAL O R  VERTICAL 

Fu l ly Assembled and Tested Units 
ONE YEAR P + L WARRANTY 

O n  Shugart and Mitsubishi Subsystems 

11/two Misubishi DS/DD Assem. + Tested 2.4 Meg . 51 170.00 

11/two Shugart 801R SS/DD Assem. t Tested 1.2 Meg . 975.00 

w/two Shugart 851R DS/DD Assem. + Tested 2 .4 Meg . . . .  1 225.00 
w/two Siemans 120·8 SS/DD Assem. + Tesled 1 . 2  Meg . . . 675.00 

w/two Qume DT-8 DS/DD Assem. + Tested 2 . 4  Meg . . . .  1250.00 

Cabinet Ass em. & Tested w/Power Supply and Aces. . 235.00 

Cabinet Top and Bottom with Mounting Hardware . Only 69.50 

All cabinets A & T and subsyslems include all AC/OC wiring and 50 pin data 
cable except the horizontal model which includes the internal 50 pin cable and 
requires an external 50 pin cable part #C-6000·01 . S 25.00 

51/4' Subsystems - Cabinet - Power Supply - Drives - Cables 
w/two 48TPI SS/DD includes all cables Assem. + Tested . 495.00 
w/two 48TPI DS/DD includes all cables Assem. + Tested . . . . 595.00 

w/two 96TPI DS/DD includes all cables Ass em. + Tested . . . 695.00 

ORD E R  TOLL F R E E  * EA S T  * 800·4·35·9·357 u .WES T * 800�85f�S l 74 
DO YOU 
NEED AN IBM-PC 1 6-BIT COMPUTER TO PROCESS 

YOUR DATA? 

COMPLETE SYSTEM 
Model  XPC with � 
MS/DOS features: Q�V $1895 *MS/DOS standard, 

CP / M-B6 operating system 

*64K memory 
· 

*Green CRT 

avall�le at only $65.00 'r J *2 serial, one parallel port . � - �-
*2 floppy drives for a "'*''!!·!iii-��%!!� 

total of 750K storage 
*Optional EPROM to 32K 
*Optional Hard D isk add-on \ 1 \  
*Optional floppy add-on 
*Optional 8087 math co-processor 
*Multi- function keyboard (th is is one part 

·� . . , ,  

of the system that's NOT l ike I BM 's ,  it 's better) 
Hully expandable memory On-Board to 256K 

PLUS 5 expansion slots (al l  IBM compatible) 
*All available through U .S .  Micro Sales and 

YES i t 's  all fully IBM compatible 

Circle 363 on inquiry card. 

THE XPC 
A New Model PC by XOR 

So close to the IBM PC you ' I I  have to look twice. 
Due to the thousands of requests we've been 
receiv ing by phone, mail  and visitors , we've 
responded by getting XOR to design this fantastic 
1 6-bit I B M  dupl icate. We ' re offering a ONE YEAR 
warranty (vs.  90 days) .  Need more information? 
Order the manual for $5.00 (p lus shipping ) .  This 
low price inc l udes drives, control lers,  monitor, 
power s u pply, etc . About the keyboard . . .  If 
you ' ve ever seen or used the I B M  PC keyboard , 
you ' l l u n derstand why we HAD to come up with 
someth ing better - and we did! As a matter of 
tact, for those of you who own an I B M  PC - it ' s  
t ime t o  take a hammer t o  that keyboard a n d  cal l  
To ll Free to pick-up one of our compatible replace-
ment keyboards at only . . . . . . . . . . .  $239 .00 

BASIC COMPUTER 

ONLY 

$895 
The Features: 

* 64 K  RAM memory 
* Expandable to 256K 
* Ful l  monitor PROM •... · ,  , .;.,., . , '?,'.'.', , · Ni' 
* I BM PC compatibility : . • '• "/N:.;. 1 1 i rl 
* Mu�i-function key- -----·--'--------

board and cable 
Huns MS/DOS and CP/ M -86 (not included) * Power 
Supply + 5V @ 10 Amp, + 1 2V @  6 Amp, - 1 2V @ 1 Amp 
HPROM expandable on-board to 32K *5 expansion slots 
with room for 4 more 

INCLUOES: H level interrupt * 2  serial and one parallel 
port *3 timer channels *4 DMA channels * Reset port 
* Speaker port *and MORE'  

B YfE  MarCh 1984 50'7 



maxel l  
CISKETTES 5 !11 "Specify Soft, $-< � 10 or 16 Sectors 10 �50 �100 

MD1-M SSDD 26.50 1 30.00 255.00 

MD2-DM DSDD 38.00 1 85.00 360.00 

MD1·DDM SSQD 35.00 170.00 325.00 

MD2·DDM DSQD 43.00 210.00 410.00 8'' Specify Soft or 32 Hard Sectors �10 �50 �100 
FD1-128M SSDD 39.00 190.00 370.00 
FD2·X-DM DSDD 44.50 220.00 435.00 

CALL TOLL FREE (408) 252-4210 800-824-7888 
OPERATOR 906 M-F, 8:00AM· 5:00PM 

(VISA. M.C .. COD. FOR NEXT DAY 

ORDERS ONLY) SHIPMENT 
7Days a Week, 24Hours a Day Inquiries Also f'C.eativiW-y; • Add S200 Shippmg nLimiteci 

Per Order 1741 Saratoga Avenue, Suite #201 

• CA Res1dents Add Sales Tax San Jose, California 95129 

Send for Our Free Catalogue • Dealer Inquiries Invited 

Circle 105 on inquiry card. 

Computer Case . . . . . . . . . . .  $140.00 
Key Board . . . . . . . . . . . . . . .  $199.00 
Power Supply. . . . . . . . . . . . . . Call 

Mother Board-Bare . . . . . . . .  $ 95.00 
Mother Board without ICs . . .  $225.00 
Mother Board with ICs . . . . .  $525.00 

Dealers/OEM Buyers 
Quantity Discounts Available. 

Al l items are fully PC/XT Compatible. Case 
comes with interchangable rear panel for 
PC Users. Bare board comes with com
plete instruction with part list. 90 days 
manufactures warranty on all items. 

VISA and MasterCard welcome 

Price change without notice 

IBM is  a trademark of 
In ternational Business Machine 

Circle 177 on inquiry card. 

0 TeleVideo USERS 
RETAIL 

1 Fast Dump/Restore CP/M, TurboDOS 
over 600k per disk. . . . . . . . . .  $90.00 

New I 1 Basic/Z with Graph/Z . . . . . .  $345.00 1 TurboDOS lor ThleVidoo . . . . . . . . . . . from $300.00 1 LYNC Communications Package . . . . . . . $155.00 1 8' Disk Drive for 802 and 800A 
Drive, board and scftware . . . . . . . . .  $1200.00 

1 AM/COBOL Systems. . . .  from $250.00 
Newl 1 DataFiex 2.0 . . . . . . . . . .  from $750.00 
Newl 1 803, 803H, TPC-1 and MOUSE programs: 

Draw! . . . . . . . . . . . . . . .  $90.00 
Games Pak I . . . .  $34.95 

1 816 and 806C Tape Backup . . . .  from $175.00 
1 Saft Standby Power Systems: 

200VN400VN800VA . . . . . . from $550.00 
Newl 1 Anti-Static Products . . . . . . . . . . . . . . from $39.95 • AM/COBOL trademark of Ryan-McFarland Co. • CP/M trademark of Digital Research • TurboDOS trademark of Software 2000 • LYNC trademark of Norton-Lambert • DataFiex trademark of Data Access 

PLUS OTHER GOOD TELEVIDEO STUFF! 

COGITATE INC. 
SPECIALISTS IN UNIQUE Tii!:VIDEO SOFTWARE 
24000 Telegraph Road, Southfield, Ml 48034 

(313} 352-2345 
VISA/MASTERCARD Accepted 

Circle 68 on inquiry card. 

P E R I P H E R A L S F 0 R 
A P P L E II A N D lie 
ONE YEAR WARRANTY ON ALL ITEM S  

ALL PRODUCTS BUILT I N  U.S.A. 

EACH � 
APPLE/SHUGART DRIVE 15V4'1 $ 1 59 
DISK CONTROLLER (DOS 3.2·3.3) 49  $ 9 
80 COLUMN CARD 1 29 19 

(VIOEX EQUIVALENT) 
80 COLUMN WITH 64K RAM 1 29 28 

(FOR lie ONLY) 
GRAPHER PRINTER INTERFACE 1 7 9  1 9  

WITH 1 6 K  T O  6 4 K  BUFFER 
AND GRAPHICS 

QUAD CARD (4 FUNCTIONS) 159 19 
( PARALLEL SERIAL BSR. CLOCK) 
(PRINTER GRAPHICS ROM) 29 

Z80 SOFTCARO 89 19 

(MICROSOFT EQUIVALENT) 
Sv.'' FLOPPY DRIVE ENCLOSURE 

COLORADO COM PUTER PERIPH ERALS 
THE P.C.B. COMPANY 

R.R. 6, BOX 7-D GOLDEN, CO 80403 

(303) 279-4091 

Circle 69 on inquiry card. 

ScreenWiz 
FULL SCREEN CONTROL 

An assembler subprogram you cal l  from your 
programs to handle screen input/output as 
IBM mainframes do. 
Deline full screen lormat specifications 
outside your program, and cal l  ScreenWiz to 
retrieve the formats, and do al l  the 1/0 lor you. 
• One command input/displays a ful l  screen 
• Use all qf your CRT video attributes • Define up to 24 function keys 
• Define templates for display and input.  • Validate input while keying.  Insert and 

delete characters to correct fields 
• Tab lields forward and backward 
• Draw f igures using vertical field displays 
• Save memor/ as only one format needs to 

be i n  memory at one time. Make the 
constants to display virtual,  and they don't 
use any memory at a l l .  

• Bui ld  help screens. C a l l  t h e m  with o n e  
function key t h e n  return to where y o u  were. 

Available now for most popular -
BASIC } IBM PC 
COBOL CP/M · 80 
FORTRAN Shipping 
PASCAL Source code included 

$99 
$99 
$ 6 

1nTERDATA SYSTEMs I N C. 
1 5  Toronto St.  Suite 700 
Toronto, Ont. Canada M5C 2E7 
(416) 366-21 36 (call collect to order) 

Visa, M!C 
Am. Express 

Circle 189 on inquiry card. 

�TDK 
flexible d isks 
Call Free (800)235-4 137 
for prices and information. 
Dealer inqumes invited. 
C. 0. D. and charge cards 

Circle 277 on inquiry card . . 

-VISA' 

��db CcoMPILER 
for 8080/8085/ZSO 

New version of the c ompill'r is 

avai lablf' ll<)W� 
The object code is COMPACT 

,mr! is FASTEST in cum•nt C comrilc>rs. 

Our ''Sievp" program runs in 

8.0 S<'conds (standard) 

and 6.2 seconds ( optimizPd) 

(S('<' lanuary I 983 llYTE. pr 283-326 ) 

pri«• ssoo ( roll i.Jpan )  

for pamphlet write: 
P.O.Box 508 STA. CRUZ 
CA. USA 95062 
for further mfurmatwn contilct: 

LSI JAPAN CO., LTD. 
2-24-9 YOYOGI SHIBUYA-KU TOKYO (151) ),\PAN 

1'110NE ( OJ ) 379-242 7 

Circle 410 on inquiry card. 

SMAL/80 
.s.MALL..BJl 

HL=M ( PTR) ; 
DE= 9 ;  

HL=HL+DE; 
I F  A-L EQUAL 

THEN 
A=A-14 

ELSE 
A=L ; 

: M ( BC )  =A ; 

Assembler : 
LHLD PTR : 
LXI D , 9  • 
DAD D • 
CMP L 
JNZ L1 : 
SUI 14 : 
JMP L2 : 

L1 : MOV A , L  : 
L2 : STAX B 

New! Z-80 version (runs on 8080's): 
$ 1 75. 8080 version only: $ 1 50. Macro
processor only: $75. Available on 
CP/M disks. Add $4 for shipping. 
Complete tutorial text: "Structured 
M i croprocessor P r o g r a m m ing ' '  
(Pub!; Yourdon Press) $20 plus $2 
shipping. Send for ycur free button 
and literature or try the Ultimate 
Demo: SMAL/80 is Guaranteed ! 

Chromod Associates, 
1030 Park Ave., Hoboken, N . J. 07030 

Telephone: (201) 653-7615 

Circle 411 on inquiry card. 

USED PERSONAL COMPUTER BROKERAGE 
• A nationwide database service matching 

buyers and sellers of used P.C.'s and peripherals. 

• UPCB acts as middleman, providing 
security for both the buyer and the seller. • All equipment tested and wa:rrantied by UPCB 

• All makes and models accepted for listing 
• Bonded and insured 

• Reasonable listing rates and commissions 

For more information mail today! 
I am interested in Buying 0 Selling 0 
Name 

Address 

City. State. Zip 

Telephone ( 

Mail to: UPCB Fulfillment Dept. 
Suite 21 • 1116 A 8th Street 
Manhattan Beach, CA 90266 

Circle 412 on inquiry card. 
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MAKE YOUR 
PROGRAMS TALK 

Best buy in speech synthesis!! 
With PROTALKER by Speech, Ltd. add natural sound
ing speech to your software. PROTALKER uses ADPCM 
technology to provide high fidel ity reproduction of any 
speaker's voice & intonation. Record & play messages 
in any language. Choose the best storage/quality trade
off for your application via switch selectable digitiz
ing rates of 2, 3, or 4 KB/sec. Manual comes with easy 
to follow programming examples. PROTALKER software 
includes: program for easy preparation of speech 
files; program to access PROTALKER from BASIC; 
and source for assembly language driver routines. Use 
PROTALKER to insert voice instructions in all your pro
grams. PROTALKER for the developer who wants to pro
gram applications, not sentences. 

Free software for ordering now!! PROTALKER 
& manual $325. Mariual only $12. Specify S-100 or IBM 
PC board; CPM, CPM-86 or MS-DOS; 8" IBM SS-SD 
or 5'1• "  IBM PC disk format. M/C & VISA, include your 
card number & expiration date. CA residents add 6.5% 
sales tax. 

SPEECH, LTD. 
3790 El Camino Real, Suite 213 

Palo Alto, CA 94306 415-858-2795 

Circle 219 on inquiry card. 

JM MEMOREX 
$2.20/50 S2.35/100 
$2.70/50 $3.051100 

WE SELL $2.10/50 $2.10/100 
S2.B5/50 $2.85/100 

WHAT YOU DSDO . 96 TPI S111 IN. $4.30/50 $4.45/100 
PLASTIC STORAGE BOX·WITH KEY 

NEEO ... 
FOR 100 DISKETTES . . . $24.00 

NOT JUST 
TAPES INO CARTRIDGES IJMI 
OCI OOA S l 6.20fi . I O  
OCJOOXL $24.7511 · 1 0 $21 .5011 

WHAT WE 2400 FT TAPE SEAL 1 15.00110·50 
BLACK WATCH 

STOCK. 2400 FT TAPE SEAL $ 1 6.25/10-50 5 1 5.60/50-t 

PLUS .. .  WINCHESTER DRIVES 
lOMB IFORMATTEOI 

LOW 
15MB !FORMATTEOI 
20MB IFORMATTEOI 

PRICES. 
32MB IFORMATTEOI 

FLOPPY DRIVES 
TECH IBM/RADIO SHACK S. SIDE 

IBM/RADIO SHACK 0. SIDE 
SUPPOR T  APPLE 

ANO R ELI· 

Circle 230 on inquiry card. 

wabasH 
Flexible Diskettes 

6 Year Warranty - 1 00% Certified 

DELIVERED PRICES 
��{.�:' $1 �aqh 
SINGLE OENSilY 

-18 fPI W/HUB RING 

Pec�oo 10 Pft' Solt P1c� g;{s!;;,,, $1 !�h 
48 IPI W/HUB RING 

Pac•oa tO petSllii Pacl< 

51/4" $ DOUBLE StDE 247h DOUBLE DENSITY eaC 
48 TPI W/HUB RING 

Pac•oa tO potSo/IPac• 

BULK $1 1aqh SSSD 
100/Cas.e 
Who1eEMe1ope 

W/HUB RING 

BULK $1 1aqh SSDD 
100/Ca5e 
Whrte Envetope 
W/HUBAING 

BULK $21a�h DSDD 
tOO/Case 
Wl'lole Envolooe 
W/HUBRING 

Free shipping in continental USA Call tor 
quantity discounts. We accept money orders. 

certified checks, VISA and MasterCard. Personal 
checks accepted. but take two weeks to clear 

bank N.D. add 4%. 

�� Software ServlcesN 
1 326 - 25th St. S., Suite H 

Fargo, NO 581 03 
1 -800-634-2248 

Circle 329 on inquiry card. 

APPLE II COMPATIBLE DISK DRIVES 
Mitac AD-1 only . . . . . . . . . . . . . . . .  $189.00 
Controller Olrd . . . . . . . . . . . . . . . . . . $55.00 
Just Plug in and Run 

VERBATIM 
5 !4 '  Diskettes SS DD Soft 
per box of 10 . . . . . . . . . . . . . . . . . . . . . $23.55 

HARD DISKS 
Mitac Performance and Quality 
5!4 " 10 MB Wine/rester Disk Drive 

For Apple Users AD-lOOA . . only $1395.00 
For IBM Users AD-1001 . . . . only $1450.00 

MONITORS 
Mitac 12" 20 MHZ 
Green . . . . . . . . . . . . . . . . . . . . . . . . . . $115.00 
Amber . . . . . . . . . . . . . . . . . . . . . . . . .  $115.00 

IBM PC COMPATIBLE DISK DRIVES 
National fA-551-2'hHT . . . . . . . . . . . $205.00 
OZtech, Inc. VISAIMC Accepted 
1400 Coleman Ave. Suite E-25 
Santa Clara, CA 95050 
(800) 222-6677 
in Ollif. (408) 980-9987 

Circle 21 on inquiry card. 

We have 
developed a 

better way- new, 
improved software 

packages for simple 
everyday use in your.business. 

Save time, money, and frustration 
on daily tasks using our EASY and 

TESTED mailing list program and cash 
flow system for your general ledger. 

Balance your 
books before you 
post with CFS-1 

Eliminate mailing 
costly duplicates 

with MS-2 

:zv,"' ; $1 90 • 
�· - -� Call 

$249 
. 

71 3·921 ·341 4 __ _ 
Business Support Systems 
2328 Telephone Rd. • Houston, TX 77023 

Circle 49 on inquiry card. 

�· CWE ·� 
PERSONAL SERVICE/FRIENDLY ADVICE 

DISCOUNT PRICES 
COMPUTERS . Retail CWE 
DECmate II W/basic W.P. . $3,745 $3,180 
DEC Rainbow1 00 . .  $3,495 $2,975 
NEC Portable W/1 4 applications Software Programs. Use alone or 
as an 1MB Peripheral. . $799 $750 
SPECIAL 
OSM ZEUS 4-2 CPU.. $5,595 $4,899 
PRINTERS 
Daisywriter 2,000 - 48K 
w/buffer... $1 ,495 $999 
Panasonic 1 090... $499 less 25% 
TERMINALS 
Televideo925 .. $995 $695 

950 . .  $1 ,195 $899 
WYSE 50(emulates TVI91 0) $695 $549 

MODEMS 
HAYES: Smart Modem 12006 .. $599 $439 

Smart Modem 1200 . .  $699 $484 
MicroModem 11 e 
w/Smartcom .. $329 $239 

���:�;·ivce
a1t1i��

r 
g,u�,]u�g���1e1��ef;;�

e
c/p�du

c
c��

ry
a�d 

brands not mentioned above. P1..:eS Wbje<:IIO CIIar>Qe WolhCIYI not�� 

CORPORATE ACCOUNTS WELCOME I ' 2:::::11 Circuits Wortd Electronics Corp. b 
156 Depot Road, Huntington Station, N.Y. 11746 == 
CALL COLLECT (516) 423-9100 1!154 
MasterCharge, VIsa, Personal Checks Accepted. 

Circle 65 on inquiry card. 

ThefORTH ROBOT 

CYBER 310 $1199 
• Complete with cable, Cyber's 
Robo FORTH software , FORTH 
compiler. 
• Simple user interface based on 
lOGO's turtle graphics. 
• 5 degrees of freedom plus 
grip; reach of22·8inches; working 
heightof35.4 inches; lift capacity 
of 'hlb. 
• Computer interface 8 bit 
parallei iCENTRONICS). 
• Works with Apple, Pet Acorn, 

'-"''=='===�='D"'Atari and most other computers. 
DetailsfrDm State make when ordering. 

Cyber Robotics America 
do JMA Electronics Inc. 
19151 Parthenia Street E. 
Northridge CA 91244 

Circle 109 on inquiry card. 

,;tLOOK!� 
SYSTEMS 

CompuPro 8 1 6A (A&n 
Eagle PC2 
Columbia PC 
Corona PC 

lETTER QUALITY PRINTERS 
Dalsywrlter 2000 48K 
NEC 35 t 0  
]ukl 

DOT MATRIX PRINTERS 
Epsons FX, MX, RX 
Okldata 92 
Gemini I Ox, I 5x 

Terminals, modems, software and 
more available 

1 4 W. 3rd k, IIS 
S�nu Rou 
CA 95401 

$$4308 
2738 
CAll 
CAll 

1 053 
t 455 
CAll 

CAll 
442 

CAll 

CAll 

Prlc� Sub]Kt To (tunal' Without Notice 

(707) 575-9472 
VISA • MC • lEASING 

Circle 380 on inquiry card. r[iJ GREAT DISKETTES 
Super low prices 

SYNCOM 
The low piiced.high quality di;ket1e with a LIFETIME WARRANTY. Packed in 
po��:

g
� ��e

�%e��
���!e�����rn.

s· labels and reinforced hubs. 

• ea. 5WSSDD 

5 V4" DSDD ea . •  

lf!·=·•:t-fTT1·iiH 
For the lowest priced. highest quality diskettes, storage cases, printer 

ribbons and �aper products. send for our catalog. FREE with your order: 
$1 .00 otherw1se. BONUS! Every catalog includes $15.00 worth of bonus 
coupons. 
OT��������§:'�h96���1Jh

E
a�;:�� �0� rn�J��g� ������:��e:��Ping 

charges. Payment: VISA or MC. COO orders. add $3.00. Taxes: Illinois 
customers. please add 8%. 

Nationwide: 1·800·621·6827 
In Illinois: 1·312·944·2788 

Minimum Order: $35.00 
WE Will BEAT ANY NATIONAllY AOVERTISEO PRICEI 

DISK WORLD! 
Suite 4806 o 30 East Huron Street o Chicago, I l l inois 60611 



TOLL-FREE 
ORDERING: 

800-222-8686 
FOR TECHNICAL SUPPORT/ 

SERVICE / IN ARIZONA: 

. 602-282-6299 

CCT CUSTOM COM PUTER 
. . TECH NOLOGY 

1 CRAFTSMAN COURT - BOX 4160 - SEDONA, ARIZONA 86340 
Purchase you r Hardware and Software directly from an GEM /Systems Integrator. Take advantage of our buying power I We 
stock a fu l l  l ine of Board Level Components, Software, and Peripherals. Call for your needs.  We ' l l  give you the Lowest 
Prices, and the Technical Support and Know-How we are quickly becoming well-known for. Satisfied Customers Nation
wide! The Nations's Custom Systems House for Business, Education and Science . Call for a system quote. 

• FOREMOST QUALITY • ADVANCED SUPPORT • REASONABLE COST • 

OF PRIME INTEREST 
Our prime interest at CCT is service and 

support. We build and sell hundreds of 
systems per year to the serious computer 
market. We rigidly adhere to our strict. 
policy of reliable machines, and reliable 
people behind them. We feel the Com
puPro product line to be the state-of-the
art of the computer industry. 

THE CCT EXCLUSIVE WARRANTY 
With any system we build , we provide, 

in writing,  an unconditional 1 2  month 
direct warranty on the entire system, in
cluding mainframe, boards,  drives, power 
supplies, cabling and peripherals! We of
fer guaranteed 24 hour in-house repair 
and/ or replacement with just a toll-free 
phone call. We can offer this, since we are 
so sure of our level of quality and reliabili
ty. It's great to know that in the event of a 
problem, you ' re not out of business 
waiting on service turnaround. We deliver! 

Our various OEM contracts with all the 
manufacturers of the components we in
tegrate, allow us this unprecedented flex
ibility. No factory O . K. 's necessary - just 
get it running - NOW! 

Wyse 1 00 terminal - 1 4" Green . . .  $699 
WS Prom Option - Installed . . . . . . . .  $50 
Mitsubishi 8 "  DSDD drives, full or half 
height. Set-up FREE OF CHARGE . .  $449 
Okidata 82 . . . . .  $389 I 83 . . . . .  $619 
84 . .  $1029 I 92 . .  $469 I 93 . . $n9 
Ashton-Tate dBASE I I8" or M D  . . .  $299 
Supercaic 86 - lor CP/M B6 & MP/M . $99 
Visual Terminals in stock . . . . . . . . .  Call 
Lear Siegler ADM 20 . . . . . . . . . . .  $499 
Freedom 50 . . . . . . . . .  $499/ 1 00-$549 
Hays Modem-$259 • Diablo 620-$1029 
We carry a ful l  l ine of software in all 
available formats at discount prices. 

TECH TIP CORNER 
dBASE II USERS - CUSTOM TERMINAL 
KEYS! I mplement your arrow keys ; 
emulate Words\ar edit commands - send 
an SASE with $2.00 · (ATTN:  TTC). Tell us 
your arrow key codes. We' l l  return easy, 
detailed instructions to change almost 
anything. l t 's beautiful - Pat . . .  

(GmpuPro® J 
PROFESSIONAL LEVEL BUSINESS SYSTEMS 

STATE-OF-THE-ART QUALITY, PERFORMANCE, RELIABILITY 

CCT. ANNOUNCES· OUR OWN IN-HOUSE ENGINEERED 
. • CUSTOM COMPUPRO SYSTEMS 

* * · * * * 

CCT-1 - ENTRY LEVEL S-100 BUSINESS SYSTEM 
• Enclosure 2-Desk-20 Slot Mainframe • • CGT 2.4 Dual 8" Mitsubishi 

• CPU 8085/88 - 6Mhz 8085/8Mhz 8088 • DSDD Drive System - 2.4 Megabytes • 

• Disk 1 - DMA Floppy Disk Controller • • CP/ M 80 - 2 . 2  LD/ M - CCT Modified • 

• RAM 1 6 - 64K Static RAM - 1 2  Mhz • • All Cabling, Complete CCT Assembly, 
• lnterfacer 4 - 3 Serial/2 Parallel I/O • Testing, and Minimum 20 Hour Burn-in • 

INTRODUCTORY PRICE: $3,399 
RUNS ALL STANDARD 8" CP/M SORWARE - INCLUDES OUR EXCLUSIVE 12 MONTH DIRECT WARRANTY 

CP/ M  M P/ M NOTE: Each copy we furnish is CCT modified for the target system. M-Drive/ H and hard disk drivers are furnished, 
and the BIOS optimized for the fastest disk step rate, as well as terminal and printer compatibil ity. . . 

* * * * * 

* * CCT-2 - THE FASTEST MICROCOMPUTER IN THE WORLD!! * * 
Enclosure 2-Desk • 90K Baud Parallel Terminal Board • 78 Key Professional Ergonomic Keyboard 

CPU 8086 - 1 0Mhz • Disk 1 • 512K M-Drive/H • High Resolution Amber Monitor. INTRODUCTORY PRICE: 
1 28K - 1 6 Bit Memory • CP/ M 86 · CCT Modified • CCT 2.4 Duai DSDD Drive System $6 799 l nterfacer 3-8 • SS1 • All Cabling, Complete CCT Assembly, Testing, & Minimum 20 Hour Burn-in 

' 
RUNS ALL CP/M 86 SORWARE · ULTRA FAST - INCLUDES 12 MONTH DIRECT WARRANTY 

* * CCT-3 - 10Mhz 68K System similar to above, wfth 12BK RAM $6,699 * * 

We are the largest in the custom configuration of complete state-of-the-art S-1 00 systems, at package pricing, with integration, 
burn-in and programming. We custom build CompuPro systems I hard disk systems for business applications. Call for Com
puPro literature, CCT system configuration data and technical information. We can save you money! 

* SUPER PRICES * COMPUPRO COMPONENTS * IN STOCK * 
SYSTEM SPECIALS - ALL CCT A&T, BURNED IN: 81 6A-$4299 8 1 6B-$4999 8 1 6C-$6499 
M-Drive CP/ M - Blowout-$39 • Disk 1 w/CP/ M-$449 • M-Drive/ H·51 2K-$1149 

CPU 8085/88-$319 • CPU 8086/87-$579/ 1 0Mhz-$659 • CPU 68K-$519/ 1 0Mhz-$639 • CPU-Z -$249 
CPU 286-$1249/ 1 OM hz-$1359 • Disk 1 -$369 • Disk 2-$599 • Disk 3-$599 

RAM 1 7 ( 1 2 M hz)-$329 • RAM 1 6 ( 1 2M hz)·$359 • RAM 2 1 ( 1 28K)-$n9 • RAM 22 (256K)-$1399 
l nterfacer 1 - $229 • l nterfacer 2-$249 • l nterfacer 3-5-$399/3-8-$459 • l nterfacer 4-$349 

System Support 1 -$299 Enclosure 2-Desk-$599/ Rack·$649 • 20 Slot Motherboard-$210 
CP/ M 80-$99 . • CP/M 86-$150 • MP/M 8-1 6·$699 • CP/ M 68K-$279 • UNIX · SOON 

86 Upgrade Kit: Consists of CP/ M 86, 64K Ram, System Support 1 ,  Cable - $749 
Call lor CSC Boards - New Releases - Operating System Mods/Updates 

* PRICE BREAKTHROUGH * ? ? HARD DISK DECISIONS ? ? * NEW DISK 3/5Y4 ' '  HD SYSTEMS * 
Hard Disk Subsystems 

CCT /Fujitsu 5 1f• " subsystem, includes Disk 3, custom 
enclosure & power supply, all cabling, A&T, formated , 
burned· in .  Ready for any CompuPro or similar S-100 
system: CCT-5 (5.5 Meg)-$1 599 
CCT-10 (11 Meg)-$1899 I CCT ·20 (22 Meg)-$2299 

Hard/Roppy Combinations 
An exclusive CCT innovation. CCT I Fujitsu/ Mitsubishi 
ultra-system: 5 1f• " hard disk next to a 1 .2 Meg. DSDD 
8" floppy. Includes Disk 3, custom horizontal enclosure 
and power supply, all cabling, A&T, formatted, burned
in .  Will stand alone in any CompuProsystern: 
CCT-511-$2099 CCT-10/1-$2399 CCT-20/1-$2799 

2.4 Megabyte Roppy Systems 
CCT/ Mitsubishi 2 .4  Megabyte Dual DSDD 8" system. 
I ncludes custom horizontal enclosure, all cabling, A&T, 
burned-in. This is the fastest system available: $1149 
With stacked half-height drives: $1175 

All Systems carry OUr Exclusive 12 Month Warranty. 
Prices & availability subject to change. All products new, and carry full manufacturer's warranties. Call for catalog . Free technical help to anyone. We can configure boards & soft· 
ware for your system .  Plug-in and go. Arizona Residents add sales lax. · CompuPro® Trademark - W.J. Godbout; CP/M® MP/M® Trademarks - Digital Research 

Circle 108 on inquiry card. BYTE March 1984 511 



WHOLESALE 
D I S K ETTES 

5'1•" Soft Sector 1 0  100 

SS/SD 

SS/DD 

DS/DD 

17.50 

18.50 

23.95 

15.95/10 

16.95/10 

19.95/10 

7 Year Gaurantee! 
$3.00 Shipping & Handling in Continental USA 

I;J!:I:I•HJO._ 
Ribbon Type 3 12 
Apple DMP . . . . s.•� ea. 5." ea. 4." ea . 
C. ltoh Prowrlter {all model•) s.n ea. 5." ea. 4.0 ea. 
C. Uoh F10 40/55 Multi-Strike 5.9"> ea. 4.99 ea. 3.99 ea. 

Diablo Hytype l l  Multi-Strike . 5.'� ea. 4.9'1 ea. 3." ea . 

Epaon/IBM FX/RX/MX-80 . . . 5." ea. 4." ea. 4.n ea . 

Epson/IBM FX/RX/MX-100 . . .  9.9� ea. 8." ea. 6." ea. 

Gemini 10/10X/15/15X . . . . . . 2.9� ea. 2. '� ea. 2.1� ea . 

NEC 3500 Multi-Strike . .  . . . 7.n ea. 6." ea. s.u ea . 

Okidata 80/82/63/92/93 . . . 2.9� ea. 2.1� ea. 2.ls ea . 

Other Ribbons . .  CALL CALL 

Sh ip. • Hand . in Cont . USA . 3.00 Free Free 

Order Toll Free 1-(800) 821-5339 
:Z: or Call 1 - (801) 298-0872 Iii 

or Rush Check or Money Order To: 
C. R. E. Wholesale Products 

P. 0. Box 361 N.S.L., Ut. 84054 

Circle 103 on inq
.
uiry card. ' 

AP-PEEL© Price •40.00 u.s. 

NEW CONTROL FOR YOUR APPLE 2 + • 
AP-PEEL - Reprograms the reset key 
to give you complete control over 
operation. 
AP-PEEL 
- Protects disks from possible 

damage on start-up. 
- Reset a llows choice of entry to one 

of 5 modes of operation. 
- Exit 'locked-in' programs to view any 

memory on screen. 
- 'Page' through memory to look for 

key words In  games. 
- Make changes In  memory at any 

time. 
- Eliminates use of power switch to 

re-boot on 'locked-in' programs. 
- Installed or removed In seconds. 
A MUST FOR APPLE 2 + • OWNERS 

MGJ Co. Check or Money Order 88 Wellington Ave. Allow 30day delivery 
VICTORIA, B.C. 
CANADA VSW 4H6 "TM Apple Computer 

Circle 234 on inquirY card. 

"YELLOW PAGES" 
of the 

C0111PUTEB IBDUSTBY 
111ABICETPLACE 

•Unique-Covers entire industry 

•Over 3300 companies listed under 

several hundred categories: 

-Hardware-Software 

-Services (DP's, leasing 

consultants, etc.)-Retallers 

-D1stributors-OEM's 

-Furniture-Supplies 

•Answers a phone call away 

• Price $14.95 (1984·85 ed) 

•Free listings-available to companies 

and individuals · 

WRITJl: C.I.M. Dept H. 
9371 Kramer Ave. Unit I 
Westminster, CA 92683 

CALL: (714) 892-4468 ext 8 

Circle 123 on inquiry card. 

WHOLESALE 1M•1•1:tM•._ 
U. S. Robotics 1200/300 Baud 

PBIIWOrd . . . . . . . . . . . . . .  . . . . . . . . .  359.00 

IBM PC Modem Card 
with 64K Ram 

with 256K Ram . 

8100 Modem Card 

Auto Dial 

Info runner 
Alleman (120 CPS 10" PAR) 

. 359.00 

559.00 

. . .  925.00 

. . . . .  359.00 

469.00 

. . . . .  299,00 
(Epson, Gemini Compatible. 1 Year Warranty) 

Sliver Reed 
EXP 500P ( 1 6  CPS Daisy Wheel 10" PAR) . 469." 

EXP 5005 ( 1 6  CPS Daisy Wheel 10" SEA) . 509." 

Daisy Writer 
200Q-48K Buffer (20·40 CPS/PAR) . . . . . . .  1099." 

OKI·OATA 
Microline 82A (Ser/Par 120 CPS 10") . . . . .  349.00 

Other Printers . , , , , . CALL 
(Free shipping & handling in Continental USA) 

Order Toll Free 1-(800) 821-5339 
:z: or Call 1- (801) 298-0872 II 

or Rush Check or Money Order To: 
C. R. E. Wholesale Products 

P. 0. Box 361 N.S.L., Ut. 84054 

Circle 104 on ·Inquiry card. � SUPER LOW PRICES 
On 3M Diskettes 

With Lifetime Warranty! 
Now. you can save more than ever on 3M diskenes! Packed in factory seated 
cartons of 10 with Tyvet envelopes, labels and (on 5%') reinforced hubs. $188 4 ea. 5v."SSDD $263 

arv. 50 5 %'' DSDD ea. • arv. 50 
5V.' SSOD . S2.a9 ea.' a· SSSD . . S2.02 ea. 
5V.' DSOO $3.95 ea.' a· SSDD . S2.49 ea. 

II" OSOD $3.25 ea. 
Add 5 cents per diskette lor quantities less than 50. 

'indicates0uantity 20on theseitems. 

DISKETIE 70-Holds 70 5\�· diskettes in dust free safety $14.95 ea. + 
DISKsgil�o1���Fiip up slyle holds 10 sv.· diskettes . $1.65 ea. + .20 

Shpng. ���gl��!J!;m����� .� JI·!·:,J,frt!11·liM 
For the lowest priced, highest quality diskettes. storage cases. printer ��.�0�t;��:�.

e
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coupons. 
Shipping: 5%' DISKETIES-Add $3.00 per 100 diskettes or fraction 

thereof. a· OISKETIES-Add S4.00 per 100 diskettes or traction thereof. ��i��i�o1���r��:d�;���:�t����e�� �8g�J�r:��i�OS1.���a��� 
Illinois customers. please add 8%. 

Nationwide: 1·800·621·6827 
In Illinois: 1-312-944-2788 

Minimum Order: SJS.OO 
WE WILL BEAT ANY NATIONALLY ADVERTISED PRIC� 

DISK WORLDI 
Suite 4806 • 30 East Huron Street • Chicago, Ill inois 60611 

Authorized Distributor 3M Information Processing Products 

Bytcom® 
212AD 

now available at 

TCI 
Tu rnkey 

C o m m u n ications I n c .  
1 607-116th Av� NE #101 

B�llf'vue Wash 98004 

2 0 6 -4 5 1 -4 3 7 0  

$439 
Circle 52  on  inquiry card. 

*IBM PC Compatible 

0 PC I Plpeuneli c:::Jc::::::::::J¢::==:==t1 -..JJ,. E - PROMS - CAW Lowest Pr1Ces Anywhere 

*4164-1 50P . . . . . . . . . . .  $520 
*41 64-200/250 . . . . . .  505/469 

41 1 6-200 . . . . . . . . . . . . .  1 49 
*4164-120 . . . . . . . . . . . . .  549 

61 1 6-P3 . . . . . . . . . . . . . .  499 
Disk Drives : (F.O.B. Tampal 

*TM-100-2 . . . . . . . .  $ 
-4 . . . . . . . .  . 

*TM- 55-2 . . . . . . . .  . 

22424 
29983 
223 86 

* 1 0 mb Win . . . . . . .  . 1 ,38547 
IMSIOOS 2 0/IBM plug on & go) 

Ado S2 95 st11ppmg to all orders Z 6% for credit card orders 
OEM • Duantity discounts available • P.O.s on 

approval · C.O 0 OK • Credit cards • Fl residents 
add 5% tax • All new, no surplus, no seconds 

!P11ces sub1ect to change 1 
4920 Cypress St. ,  Tampa, FL 33607 

In FL, and for info . . call 813-875-0299 
FOR ORDERS ONLY, 800-237-8910 1•••1 � 8 AM-8 PM EST 

Circle 281 on inquiry card. 

IBM- PC 
COMPATIBLE!  

Build your own with A PERSONAL COMPUTER !A PC! kit. It 
runs all the programs written for the IBM-PC. 
APC Mother Board: 1 1  Y1 1 I 4, 64K RAM expandable 10 1 2BK on 

the board. parallel port, serial port, speaker /audio port. cassette 
por1, game port. 5-62 pin edge connectors. 32K EPROMS. 
Socket lor 8087 co-processor. 

. . . .  S99.95 0 Bare Board 
0 BIOS ROM . . . . . . . .  S49.95 0 Componen1s , , . . .  S249.95 
0 Assembled & Tesled , • , , , . , , . .  Add S 1 29.95 

APC Color High Resolution Graphic Board . . . . . . . , S229.95 
APC Disk Controller Board with a parallel 

port op1ion . . .  , , , , • . . . . . . . . . . . . . .  _ _  . . _ , , , s I 39.95 
APC Memory Board expandable lo 384K RAM . .  S99.95 
APC Power Supply . . . $ 1 1 9.95 
APC Cabinet . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  S 1 39.95 
APC Cooling Fan . . _ • •  , s 1 6.95 
APC Keyboard . . . . . . . . . . . . . . . . .  $ 1 89.95 
APC Disk Drive . . . . . . . . . . . . . . . . . . .  S229.95 
APC Moni1or 9" Diagonal . . . . . . . . . .  , , . • .  S99.95 

1 2 "  Diagonal . . . . . . . . . . , . , • , , S 1 29.95 
(Prices subiect to change without prior notice I 

AMERICAN SYSTEMS 
3819 Thousand Oaks Blvd. • Wes1lake Village, CA 9 1 362 

(805) 497-1 445 
OEM/Oealer Inquiry Welcome Domestic/ International 

Circle 23 on inquiry card. 

SYMBOLIC DEBUGGING 
for 

IBM PC-DOS 
The Mylstar Symbolic Debugging Program 
enhances your IBM PC-DOS Debug 
Program to make your work easier and 
simpler. Employing the same command 
structure, the Mylstar Program lets you 
use: 

•symbol Names 
*Mathematic Expressions 
*Batch Files 
•on-Line Help 
*Multi-Command Macros 
*Loop Structures 

Shorten your debugging process and work 
time. Designed for PC-DOS 1.0, UBK 
RAM minimum. Send $125 check or 
money order to: Dept. 115B Mylstar 
Electronics. MMYLSTAR 

ELECTRONICS 
INC. 
1&5 West Lake Street 
Northlake, llltnols 60164 
Tel (312)562·7400 
Te� .. 72·8463 ·�""=U.·--e-.. 

Circle 259 on inquiry card. 

Dealer 
Inquiries 
Invited 





� st. Patrick's Day Pot-0-Col �·� � IJ Lowest Prices in this Magazin 

MONITORS 

Amdek 
Color t + composite Video . 
Color l l  + RGB Video . 
300G, 12" Green . 
300A, 1 2" Amber . 

. . . . . .  5 299 
419 
1 39 
149 

310A, Monochrome Amber . .  1 79 

BMC 
1 2 AUW, 80 column . 
1 2  EUN Hi-Rescreen . 
9191 Color New version 

IBM 

. . . .  5 84 
109 

. . . 239 

Monochrome Hi Res Green . . . . . . .  5 319 
RGB Colo r .  . . . . . . . . . . 699 

Princton Graphics 
PGS HX12, IBM Copy . . . . . . . . . . . . . .  5 489 
PGSSR-12, Hi-Res Color . . 649 
PGS MAX-12, 1 2" Monochrome . 199 

USI 
Pl 1 ,  9" Green, H i  Res, 20M HZ . . . . . . .  5 1 1 9  
Pl 2, 1 2" Green, H i  Res, 20M H Z  . 1 1 9  
Pl 3, 1 2" Amber, Hi  Res, 20M Hz 1 1 9  
Pl4,  9 "  Amber, H i  Rex, 20MHZ . 1 1 9  

zenith 
ZVM122, Hi-Res creen . . .  
ZVM123, Hi-Res Amber . 

\!'� . -.. . .. n IUiliiUU1 
Dynax 

DX15, letter Quality . .  
DX25 . 

Epson 

. . .  5 109 
109 

. . .  5 469 
Call 

RX-80 1120 cpsl . . . . . . . . . . . . . . . . . .  5 call 
RX-80FT 1120 cpsl Friction & Tractor . Call 
FX-80 1160 cpsl . . . . . . . . . . . . Call 
FX-100 1160 cpsl 1 S" carriage . Call 

NEC 
8023A-C New version 1120 cpsl . . 5 399 
8025 11 5" carriage! . . . 699 

Okidata 
82A 1120 cpsl Par & ser inter. 
83A 115" carriage! . 
84P 1200 cpsl Friction & Tractor 

. . 5  299 
569 
999 

New series Okidata 
92P 1160 cpsl . . . . . . . . . . . 5 429 
93P 115" carriage! 739 

star Micronics 
Gemini 10X I120 cpsl . . . . . . . . . . . . .  5 299 
Gemini 1 5X I1 20 cpsl 1 5" carriage . . 399 
Powertype l18 cpsl Ltr. qual. . 479 

COMPUTER SYSTEMS 

Apple 
liE Starter system . . . . . . . .  . 
CPU Only . 
Mcintosh 

Compaq 
Portable IPC compatible! 

Ace 1 000, 64K . .  
Ace 1 200 0MS 

Franklin 

Kaypro 

. . .  51326 
999 
Call 

. . .  52795 

. . .  5 799 
1 699 

Kaypro ll 
Kaypro 4 
Kaypro 10 

• • • • • • • • • • •  0 • • • •  51450 
• • • • • • • • • •  0 0 • •  0 0 .  1 695 

. . . . . . . . . . . .  0 . .  2495 

IBM 
PC64K, 2-Drives . . . . . 0 .  
XT Hard Disk Drive, 128K 

. . .  52295 
4695 

SAN YO 
MBC-550 PCCompatible . . . . . . . .  0 . 5 849 
MBC-555 2-Drives, more software 1 249 

5%" DISKETTES 

ccu 
Sgi / Dbl reinforced hub . . . . . . .  518 

100 for 1 50 
Dbi/ Dbl reinforced hub . 22 

Not Bulk Packed 

Dysan 

100 for 200 

. .  0 . . . . . 533 
100 for 300 

Sgi / Dbl 

O b i / Obi . . . . . . . . . . . . .  0 . . .  39 
100 for 370 

Max en 
MD1 Sgi / Dbl . 

MD2 Obi/Obi . .  

. . . . . . . . . .  525 

Memo rex 

100 for 235 
38 

100 for 360 

Sgi / Dbl 

Dbi / Dbl . 

0 . . . . . . . . . . 0 0 . . . 526 

5gi / Dbl 

Dbi/Dbl 

verbatim 

wabash 

100 for 230 
35 

100 for 320 

526 
100 for 240 

36 
100 for 340 

Sgl /  Db I . . . . . . . . . . . . . . . . . . . . . . . . .  522 

Dbi/ Dbl . . .  o . . .  0 o .  
100 for 200 

29 
100 for 270 

sgi !Sgl . 

Dbi/ Dbl . . 

8" DISKETTES 

Dysan 
. . . . . . . . . . . . . . . . . .  534 

100 for 320 
. . . . . . . . . . . . . 53 

100 for 480 

Max en 
� I D� . . . . . . . �4 

100 for 380 
Dbi/ Db l  50 

100 for 469 

Memorex 
" Sgi / Sgl . . . . . . . . . . . . . . . . . . . . . . . . . .  527 

100 for 250 
DbiiDbl 38 

1 00 for 350 

Verbatim 
Sgi/Sgl . . . . . . . . . . . . . . . . . . . . . . . . . .  530 

100 for 280 
Dbi/ Dbl 40 

1 00  for 360 

Wabash 
Sgi /Sgl . . . . . . . . . . . . . . . . . . . . . . . . . .  524 

Dbi/Dbl  . . . . . . . .  0 • •  0 • • • •  

1 00  for 220 
34 

100 for 320 

DISK ACCESSORIES 

verbatim 
8" or 5'14'' Head Cleaning Kit . . . 5 1 1  

Flip Tub 
5Wo·Holds 50disks, plexiglass . 1 7  
5%" Holds 7 0  disks, plexiglass . 21 

APPLE DRIVES 

Apple 
Disk 2 . . . . . . . . . . . . . .  : . . . . . . . . .  5 299 
Disk 2 controller w 1 DO$ 3.3 89 

Micro Sci 
A-2 Fully compatible . . . . . . . . . . . . .  5 209 
controllerw 1 diagnostics . 79 

Quentin Research 
Appiemate . . . . . . . 5 209 
Controller 75 

Rana Systems 
Elite I . . . . . . . . . . . . . . . . . . . .  5 249 
Elite II Obi Sided . . . . . . . . 0 • 379 
Elite Ill Quaod Density . . . 479 
controller, controls4 . . . . . . . 0 0 . 85 

Sl imline . 
Controller 

Super 5 
• 0 • •  5 199 

75 



DISK DRIVE CABINETS 

5%" Cabinets 
Single Cab. w/ powersupply . . . . . .  S 59 
Dual Cab. w/ powersupply . 85 
Duai Thinl ine cab. w / pwr. sup. . 85 8" Cabinets 
Single Cab. w/fan & power supply . .  S 209 
Dual Cab. w 1 fan & power supply . 259 

5%" DISK DRIVES 

CDC 
9409 dbl/dbl . .  . . .  $ 229 
9409T Quad Density . . . . . . . . . . . . . 1 79 

Panasonic 
Slimline 320K PC comp. . . S 1 99 

Tandon 
TM1CJ0-1 , 160K . . . . . .  S 1 79 
TM1Q0-2, 320K . . . . . . . . . . . . . 219 
TM101-4 Quad Density. . . . . 279 

8" DISK DRIVES 

Mitsubishi 
2894 Dbi/ Dbl . 

oume 
DT8 Dbi/Dbl . . .  

Shugart 

. . . $ 419 

. . .  $ 

801R Sgi/ Dbl . . . . . . . . . . . . . . . . . . .  S 359 
851 R Dbi / Db l  . . . . . . . . . . . . . . . 479 

Siemans 
FDD 100-8 Sgi/ Dbl . . $ 149 
FDD 100-8 Sgi/Dbl . . .  . . . . .  2 for 479 

Tandon 
TM848-1 Sgi / Dbi Thinline 
TM848-2 Dbi/Db1Thinline . .  

. . .  $ 299 
399 

.., 

PRINTER INTERFACES 

Cables 
IBM to Printer . . s  25 
Kaypro to Printer . 25 
RS232 Cables . .  1 9  

Fourth Dimension '-.. 
card & Cable . s  49 

Microtek 
Dumpling GX (Grappler compatible! S 99 
Dumpling GX exp to64K . 149 
Dumpling GX 16K w/16K exp to 64K . 1 69 
foreach additionai 16K 1 5  

Okidata Options 
Tractor for 82 & 92 . 5 59 
serial Interface . 99 

Orange Micro 
Grappler + . S 1 1 9  
Grappler + w / 1 6K . 1 79 

Star or Epson 
Epson serial Interface . . . S 1 1 9  
Star Serial Interface . 59 

wesper Micro 
Wizard Full Graphics Interface . . . . .  S 89 

MODEMS 

Anchor 
MarkVII300 Baud . . . . . . . .  S 1 59 
MarkXII, 1 200 Baud . . . . . . . . 299 

Haves Micro computer 
Smart Modem 300 Baud . . S 209 
smart Modem 1200 Baud . 489 
smart Modem 1200B for PC 409 
Micro Modem liE . 239 

Novation 

APPLE ADD ON'S 

ALS 
z card . .  s 1 1 9  
CPM 3.0 Card . .  269 

Apple 
Disk I I  . S  269 
Monitor I I . 99 

Astar 
RF Modulator . .  . .  s 1 5  
Fan w /Surge . 39 

Kensington 
System Saver . . . . .  s 69 

Koala 
Graphics Tablet . . . . . . . .  s 99 

Kraft 
Joystick . .  . . . . . . .  s 49 

Micro Max 
Viewmax 80, 80 col. card . 
Viewmax 80E (F for I IEl 64K . 

Micro Soft 
1 6K Card 
Premium Soft Card liE . 
Multiplan . 
soft card (Z80l . 

Micro Tek 
Bam 1 6, 1 6K Memorv 
serial Interface . 

Joystick . 
Select-A-Port . .  
Paddles . . . .  

TG 

IBM ADD ON'S 

Six Pack + . 
Mega + 

Ast Research 

IBM 
Monochrome Adapter . 
Color card . 

Plantronics 

s 149 
1 39 

s 69 
379 
189 
239 

s 59 
99 

. s 44 
31 
34 

. . .  s 279 
279 

s 319 
275 

PC + w / Software . . S 389 

ouadram 
Quad Colorcard . . . . .  S 219 
Quad Link 499 

64K Upgrade 
64K of Memory . S 54 

USI Research 



IBM PC = 
1 .  DEC VT100? 
2. DEC VT125? 
3. DASHER D400? 

. .  I I 
• full emulation (to PC limits) 
• powerful file transfer 
• full printer support 
• multiple setups 
• "smart" softkeys 
• 132 column support available • online help screens 
• 30-day return policy 

Available through your local sof!ware dealer 
or directly from: 

:::::::::== persoft 2740 Ski Lane 
Madison. WI 53713 
(608) 273-6000 

= Inc. 
Software for Professionals . by Professionals. 

Circle 285 on inquiry card. 

CONVERSE �d�� COMPUTER 
AT LAST! A FULL IMPLEMENTATION of the original ELIZA program is 
now available to run on your microcomputer! 
Created at MIT in 1966. ELIZA has become the world's most celebrated 
artil1ciat intelligence demonstration program. ELIZA IS a non-directive 
PS}'1:hOtherapist who analyzes each statement as you type it 1n and then 
responds with her own comment or Question-and her remarks are 
often amazmgly aooropriatel 
Oes1gned to run on a large mainframe. ELIZA has never belore been 
available to personal computer users ex:cept in greatly stripped down 
versions lacking the sophistication which made the original program so 
fascinating. 
Now. our new microcomputer version possessing the FULL power and 
range of eKpression or the original is being ollered at tho introductory 
price of only $25. And 1f you want to lind out how she does it lor teach 
her to do more). we will include the complete SOURCE PAOGAAM lor 
only S20 additional 
Order your copy ol ELIZA today and you·ll never again wonder how to 
respond when you hear someone say, ··okay. tefs see what this com
puter ol yours can actually dol"" 

ELIZA IS AVAILABLE IN THE FOLLOWING FORMATS: 

1. 5X inch disk lor the 48t< Apple 11. II Plus, lie or Ill 
S25 1or Protected Version-545 for Applesolt Source Version 

2. 5Y. inch disk for the 64K IBM Personal Computer 
525 1or Protected Version-545 for IBM Disk BASIC Source Version 

3. 5l: inch disk or tape cassette for the Commodore 64 {speclly which) 
S25 1or Protected Version-S45 lor C-64 BASIC Source Version 

4. Standard 8 inch single density disk for all CP/M based computers 
S25 1or ELIZA.COM-$45 with Microsoft BASIC-60 Source 

5 5)( inch disk lor most CP/M based computers (specify computer) 
525 for ELIZA.COM-545 with Microsoft BASIC-80 Source 

Please add 52.00 shipping and handling to all orders 
(California residents please add 6% sales tax) 

ARTIFICIAL INTELLIGENCE RESEARCH GROUP C£l 921 North La Jolla Avenue. Dept. B Ill 
!213��������

s,(��3��2214 • 
MC. VISA and checks accepted 

Circle 33 on inquiry card. 

Maxell Floppy Disks 
The Mini-Disks 

with maximum qual ity 

Dealer inquiries 
invited. C.O.D's 

accepted. Call 
FREE (800) 235-4 1 37.  

� 
PACIFIC EXCHANGES 
100 Foothill Blvd . . San Luis 
San Luis Obispo. CA 9340 1 .  
In Cal. call (800) 592-5935 or 
(805)543- 1 037.  

Circle 277 on inquiry card. 

5% " DISK DRIVES 
* QUME 1 42A 

Half Height, Double 
Sided, 40 TRK/Side . . . . •  229 

Free Shipping 

* TANDON: TM 1 00-2 
Double Sided, 
40TRK/Side . . . _ . . .  _ .  8235 

* CDC: 9409 
Double Sided, 
40 TRK/Side . . .  

Free Shipping 

. . . . . • 235 
Free Shipping 

* SHUGART: SA 455 
Hatf Height, Double Sided, 
40 TRK/Side : . . . _ . . . . . .  8229 

Free Shipping 

Order Toll Free: 
1 -800..531-5475 (Outside Of Texas) IIIJ 

(512) 250..1 489 (In Texas) � 
rex .. RHidanta Add 5'Ko Salea Tax. !tJCompuFldd corp 

13010 Research lilvd., Suite 101 
Austin ,  Texas 78750 

Circle 77 on inquiry card. 

Disks 'n 

CALL 213 706 8602 
• Cred1t For D�rect D1al Call W1th $30 Order • We Pay Sh1ppmg-MC/VISA-COD Costs 

• 2% Discount For Cash 
Applicable to USA Customers Only 

Disks 'n Things 
5505 Softwind Way 

Agoura Hi l ls, CA 91301 
Price Lisl Available 

Circle 127 on inquiry card. 

MEMORY FOR IBM PC-XT 

64K - $1 59.95 
320K - $31 9.95 
384K - $359.95 
5 1 2K - $439 .95 

• Uses 64K Drams 
• Gold Fingers - Solder Mask 
• Addressing On Any 64K Block 
• No Parity 

Add 6% sales tax in California. Add 
$2.00 for shipping. Add $2.00 for C.O.D. 
Send check or money order to: In Sync 

5738 Commerce Blvd. 
Rohnert Park, CA 94928 

(707) 585-2793 

Circle 184 on inquiry card. 

Uses high speed optical isolators in both 
Transmil and Receive Data l ines. An optional 
power supply is available to power \he Current 
Loop. Order Now! Only S49.95.  Optional Loop 
Supply-S14.95_ Add $ 1 . 75 for postage 
and handling (IL Res. add 6% sales tax). 
We accept M C .  V ISA.  FREE: expanded i l
lustrated calalog ot i nlerface and problem 
equipment.  Phone: 8 t 5-539-5827. 

B&B ele.:tranil:s 
Box 688 , M ENDOTA,  I L  61 342 

; : I  I 

LOGICAL DEVICES INC. 

SEE OUR AD ON PAGE 58 I Llol6JI Iclnl Ll 
ORDER TOLL FREE 

1-800-EEl-PROM o-aoo-331-m6) 
Circle 212 on inquiry card. 

6800 Fami ly 

Circle 383 on inquiry card. 



Your Satisfaction G uaranteed Since 1975 

VISIT ON E OF  O U R  6 RETAI L SHOWROOMS! 
LOS ANGELES 

1 8503 Hawthorne B l vd .  
Torrance. C a l i f  

SAN FERNANDO 
VALLEY 

2 1 800 V e n t u ra B lvd 
Woodland H i l l s .  C a l i f  

ORANGE COU NTY 
331 3 S.  Bristol St 
Santa Ana. Ca l i f  

SAN DIEGO 
4344 Convoy Street 
Kearny Mesa. C a l i f  

S U N N YVALE 
1 29 1  W. E l  C a m i no Real  

S u n nyvale.  Cal i f  

DALLAS 
4950 Belt l i n e  Road 

Addison.  Texas 

*Pricing May be sligh tly higher in our retail sho wrooms-Please call for local  p ricing. 

SIX PAK PLUS-AST 
Up to 384K RAM. Clock calendar with battery back-up. 
Seria l  port. Parallel printer port. optional game port. 
Super drive and super spool software i n c l uded F R E E !  

64K, C , S , P  Lisr Price 5395.00 $269.95 
256K, C,S,P Lisr Price $665.00 $489.95 
For Game Port Option Add Lisr Price $50.00 _ $39.95 

MEGA PLUS-AST 
.Up to 512K RAM. clock calendar with battery back-up. 
2 serial ports. parallel p rinter port. game port. Super 
drive and superspool software inclu ded FREE!  

64K,  C ,S Lisl  Price $395.00 $269.95 
256K, C, 1 serial Lisl Price S665. 00 ��� $429.95 
512K, C, 1 serial Lisl Price 1 059.00 ��- $795.00 
Second serial port option Lisr Price $50.00 _ $39.95 
Printer port option Lisr Price 550.00 �-- $39.95 
Game port option Lisr Price 550.00 -�� $39.95 
Each additional 64K, Add Lisl Price $89.95 � $44.95 

COMBO PLUS-AST 
Up Ia 256K RAM. Clock with battery back-up. Serial 
port.  Parallel port. superspool software i n c l uded FREE! 

64K, C,S,P Lisr Price $395.00 $269.95 
256K, C,S,P Lisr Price 5695.00 $419.95 

1/0 PLUS-AST 
U p  t o  2 serial ports. parallel pr inter port. clock 
calendar wilh batlery back-up. · s u p erdrive and sup er
spool software included FREE! 

Clock & 1 serial port List Price $165.00 --� $1 29.95 
Printer port option Lisr Price $50.00 ��� $39.9.5 
Second serial port option List Price $50.00 � $39.95 
Game port option List Price $50.00 ____ $39.95 

OUADBOARD 1 -Quadram 
Up to 384K RAM. serial port. parallel port, clock 
calendar. R A M  dlsk . and printer spooler software 

Quadboard w/o RAM Lisl Price $295.00 _ $214.95 
64K Quad board Lis I Price $395.00 ___ $275.95 
256K Quadboard Lisr Price $595.00 ��� $399.95 
384K Quadboard Lisr Price $795.00 ��� $595.00 

OUADBOARD 1 1-Quadram 
Two serial ports. clock/calendar. memory expansion. 
and Ouadmaster software 

Quadboard It,  64K Ltsr Price 5395.00 __ $275.00 
Quadboard It, 256K Lisr Price $595.00 �- $399.95 

OUADLINK-Ouadram 
A l lows IBM PC to run Apple software. includes mterface 
card and software lo allow your I BM PC to run both 
Apple DOS and PC DOS 

Quadlink Lisr .Pnce 5680.00 - � - - - $485.00 

SYSTEM CARD-M icrosoft 
From the authors at PC-DOS-up to 256K RAM. serial 

port. parallel  ,pri nter port. clock calendar. plus RAM 
dnve disk emulation software. print spooler. t i m e  
util l\les . and t e r m i n a l  emulat ion software. DOS 1 . 1  or 
2.0 compalible 

64K system card Lis I Price $395.00 ��- $279.95 
256K system card Lisr Pnce $625.00 ___ $429.95 

D I S KETTES For I B M  PC 
H i g h  q u a l i ty d o u b l e-s ided,  d o u b l e-dens i ty  d is k ettes,  cert i f i ed t o  be abso l utely 
erro r f ree. Box of t e n ,  warra nteed for o n e  year 

Box of 10 w/FREE! plastic case L is t  Price $39.95 _______ $24.95 
Bu lk  Pack 1 00 diskettes w/o plastic box Lis t  Price $350.00 $1 99.95 
Verbatim Datalife L ist Price $49.95 $34.95 

H I -RES COLOR MONITORS 
On ly t h e  best: Princeton HX-1 2 or Ouadchrome. 690 x 
480 reso l u t iOn.  1 6  bri l l iant colors. special  . 3 1 m m  dot 
pitch tube, inc ludes FREE! cable 

Princeton G raphics HX-12 Lisr Price $695.00 $529.95 
Quadram Quadchrome Lisr Price $795.00 � $549.95 

AMDEK MONITORS 
Ful l  l i n e  of h igh qual ity monochrome a n d  color video 
monitors 

Video 3 1 0  Amber (IBM) List Price $230.00 _ $179.95 
Color I t  (R GB) List Price $529.00 $429.95 
Color tit (RGB) Lisr Price $449.00 ___ $399.95 
Color IV (Analog RGB) List Price $995.00 � $775.00 

H E R CULES GRAPHIC CAR D  
Two pages o f  u l tra-high resolution text and graphics 
720 x 348. compatible with Lotus 1 23. Visicalc. dBASE I t ,  
etc. Incl udes parallel printer port 

Hercules graphic card List Price $499.00 _ $359.95 

QUADCOLOR I & QUADCOLOR I I  
Quadcolor I delivers standard I B M  P C  color and 
graphics.  add Ouadcolor II and hi-resolution (640 x 200) 
color graphics are possible 

Quadcolor I ( basic board) Lisr Price $295.00 5234.95 
Quadcotor It (add on) Lis I Price $275.00 _ $229.95 

HAYES SMARTMODEMS 
300 and/or 1 200 baud direct connect. auto answer-auto 
dial. pulse or touch tone. auto baud rate selection. 
1 200B i s  a plug-in board for IBM PC only and incl udes 
Smartcom II FREE'  

1200B with Smartcom I I  Lisr  Price $599.00 _ $399.95 
Smartmodem 1200 Lisr Price $699.00 __ $475.00 
Smartmodem 300 Lisr Price $289.00 ��- $1 99.95 
Smartcom It Lisr Price $1 49.00 $79.95 

THE B EST SOFTWAR E  For IBM PC 
We have taken the top rated programs and reduced 
the price for a super value! 

LOTUS 1 2 3 Best spreadsheet 
Lotus 1 2 3 (1A) usr Price $495.00 ��- $329.95 

dBASE II Best Data base 
Ashton-Tate dBASE It Lis I Price $700.00 _ $429.95 

CROSSTALK Best commun ications package 
MicroStulf Crosstalk Lisr Price $195.00 __ $1 29.95 

KEYTRO N I CS KEYBOARD 
S i m i lar  to the I B M  PC keyboard. b u t  w i t h  a l l  t h e  keys i n  
t h e  r i g h t  places! 

Keytronics/IBM Lisr Price $299.95 ___ $1 99.95 

JADE IS AN AUTHORIZED DEALER 
FOR EPSON , OKI DATA, TOS H I BA, 
MANN ESMAN-TALLY, C. ITOH, etc. 

CALL FOR B EST PR ICES! 

OKIDATA P R I C ES SLAS H E D! 
Okidata's new plu g-n-play R O MS for Oki 92 or Oki 93 
printers are fu l ly  I B M  P C  compat i ble'  4 1 2  ASX I I  
characters. f u l l  graphics. complete Epson emul at ion.  
and near-letter q u a l i ty pr int ing not avai labl e with Epson 

Okidata 92 1 60 CPS List Price $599.00 �� $459.95 
Okidata 93 1 60 CPS Lisr Price $999.00 �� $799.95 
Plug-n-ptay for 92 Lisr Price $59.95 ___ $49.95 
Plug-n-play for 93 List Price $59.95 ___ $49.95 
IBM P C  to Oki or Epson cable Lisr Price $54.95 $32.95 

C O M REX CR-1 1 
Best buy in letter q u a l i ty printers. N EW !  from Comrex! 
Full  feature letter q u al ity printer. FREE! 5K buffer. logic 
seeking bi-di rectional print ing.  boldface proportional 
spac i n g .  double-strike,  backspace. underl i n e. true 
s u p ersc r i pt and s u bs c r i p t .  drop- in  d a i s y  wheel 
cartridge 

CR-11  parallel List Price $599.00 $495.00 
CR-11  serial Lisr Price $644.00 $589.95 
Tractor option List Price $ 1 4 0.00 $99.95 
Cut sheet feeder Lis I Price $259.00 - --� $1 89.95 
Keyboard option List Price $ 199.00 ��- $179.95 

64K RAM UPGRADE For I B M  PC 
High speed RAM upgrade k it with pari ty (error 
detection) and one year warranty 

64K kit for IBM P C  Lisr Price $89.95 ��- $49.95 

320K DISK D RIVES 
T an don T M - 1  00-2 double-sided. d o u b l e-density 320K 
d i s k  d rive. Or ig ina l  eq u i pment drive on I B M  PC 

Full size Tandon Lisr Price $395.00 ��� $224.95 

HALF- H E I G HT 320K DR IVES 
Double-sided.  dou ble-density 320K dflves f o r  I B M  P C  
T w o  drives f i t  i n  t h e  space o f  o n e  standard drive 

Half-height 320K drive Lisr Price $395.00 _ $199.95 
Teac Half-height Lisl Price $395.00 ��- $239.95 

HARD DISK For I B M  PC 
H a r d  d i s k  w i t h  control ler.  software. a n d  PIS 

5MB system Lisr Price 1995.00 ---�- $1 395.00 
1 0M B  system Lisr Price 2495.00 $1 699.00 
1 5M B  system Lisl Price 52995.00 _____ $2199.00 

PLA CE ORDERS TOLL FREE 
Con tinental  U.S.  

800-4 2 1 -5 5 00 
Inside Ca lifornia 

8 0 0- 2 6 2 - 1 7 1  o · 

For Technical Inq uires 
or Customer Service call: 

2 1 3 - 9 7 3 - 7 7 0 7  
We accept cash, checks, c redit  cards, or p u rchase o rders from qual if ied f i rms and inst i tut ions .  
Minimum prepaid order $1 5.00 Cal iforn i a  res i dents add 61f2°/o tax .  Export customers outside the U S  o r  Canada p l ease 
add 1 0% to all prices . Prices and avai l ibility subject to change without notice. S h i p p i n g  and h a n d l i n g  ch arges 
via U PS Ground 50¢/ l b .  UPS Air $ 1 .00/lb. minimum charge $3.00 Prices qu oted a re for pre-paid o rd e rs o n l y  

JADE Computer Products 4901 West Rosecrans A venue, Hawthorne, California 90250 Circle 192 on inquiry card. 



EPSON Printer $34995 
OK/DA TA Printer $34995 

EPSON 
EPSON P R I NTERS 
SAVE At Least S1 50.00! 
CALL US FOR THE BEST DEAL ON THE WORLD'S 
BEST SELLING LINE OF PRINTERS! 

EPSON RX�O 100 CPS wltractor, graphics 
PRM-29082 A 499.00 Value, Save 200.00 _ $349.95 

EPSON RX�OFT 100 CPS with FREE graphics 
PRM-29084 Friction & tractor feed _ SAVE $150.00 

EPSON MX-80FT 80 CPS with FREE graphics 
PRM-28082 Friction & tractor teed _ SAVE $1 50.00 

EPSON MX-100 100 CPS 15" platten 
PRM-28100 Friction & tractor __ SAVE $1 50.00 

EPSON FX-80 760 CPS with FREE graphics 
PRM-29080 Friction & tractor feed _ SAVE $150.00 

EPSON FX-100 160 CPS 15" platten 
PRM-29100 Friction & tractor feed _ SAVE $150.00 

Commodore Interlace & Cable ------ $59.95 

PRICES TOO L O W  TO PUBLISH! 
OKIDATA-Microline 92 & 93 
160 C P S .  t r u e  corespondence quality printing, l u l l  
graphics. IBM PC compatible (optional). handles 
single sheet as well as fan-lold ·paper. professinal 
design construction and quality 

Okl 92 parallel SAVE AT LEAST $1 20.00 
Okl 93 parallel SAVE AT LEAST $200.00 
2K serial board List Price $ 150.00 ____ $120.00 
IBM PC ROMs for 92 List Price $59.95 ___ $49.95 
IBM PC ROMs for 93 List Price $59.95 ___ $49.95 
Extra Ribbon (2) List Price $ 1 9.95 $9.95 
Tractor lor Okl 92 List Price $89.95 ____ $54.95 

MICROLINE 82, 83, & 84 
120 C P S  (82. 83) 200 C P S  (84). industry standard 
printers. serial and parallel interfaces. true lower case 
descenders. handles single-sheet as well as fan forld 

Oki 82 List Price was $499.00 Now on SALE for $349.95 
Oki 83 w/FREE tractor SAVE $120.00 
Oki 84 parallel SAVE $350.00 
Oki 84 serial SAVE $350.00 
2K serial board L ist Price $ 120.00 $99.95 
Extrs Ribbons 82/92, 83/93 List Price $ 1 9.95 _ $9.95 
Tractor for Oki 82 List Price $89.95 ____ $54.95 
Ribbons for 84 List Price $ 1 9.95 $9.95 
IBM PC ROMs For 82 or 83 $39.95 
IBM PC For 84 $89.95 
Commodore Interface & Cable $59.95 

MICROFAZER-Quadram 
T h e  microfazer stand· a l one p n n ter buffers are 
available m any configuration of senal or parallel 
input. w1th serial or parallel output. All are expandable 
up to 64K ol memory (about 30 pages ol 8 '  .· x 1 1  text): 
the parallel-to-parallel vers1on 1S expandable to 512K 
copy and pause feature rncluded 

Parallel/Parallel 

8K L1st Price 169.00 _ · · · · · · · · - - · ·  

32K L1st Pnce 225.00 . . . . -·- _ . . • .  
128K L1st Price 445.00 - · . 
Serial/Parallel 

8K List Pnce 199.00 
32K List Pnce 260.00 

Parallel/Serial 

8K L1st Pnce 199. 00 

32K List Pnce 260.00 

Serial/Serial 

8K L1st Pnce 199. 00 
32K L1st Pnce 260.00 . .  -· . .  - - ·  . . 

$139.95 
$164.95 
$269.95 

51 69.95 
$199.95 

$169.95 
5199.95 

$169.95 
5199.95 

CALL US FOR SUPER LOW PRICES 
ON ALL STAR PRINTERS 

GEMINI 1 0X & 1 5X 
120 CPS. full  graphics. lriction & tractor, Epson 
FX-80 compatible 

Gemini 10X SAVE AT LEAST $150.00 
Gemini 1SX SAVE AT LEAST $150.00 
Serial 1/0 Card List Price $69.95 $54.95 
Serial 1/0 Card w/4K Buffer $99.95 
Commodore Interlace & Cable $59.95 

DELTA 1 0  & 1 5  
160 CPS. full  graphics. 8 K  buller. serial & parallel. 
Epson FX-80 compatible 

Delta 10 ------ SAVE AT LEAST $150.00 
Delta 1 5  SAVE A T  LEAST $1 50.00 

R AD I X  1 0  & 1 5  
200 CPS. lull  graphics. 1 6K buller. serial & parallel. 
semi-auto sheet feeder 

RADIX 10 ------ SAVE AT LEAST $200.00 
RADIX 15  SAVE AT LEAST $200.00 

POWER TYPE 
1 8  CPS daisywheel printer. parallel and serial. lour print 
sizes. Qume wheels and ribbons 

Power Type List Price $499.00 CALL lor discount price 

COMREX CR-1 1  
Best b u y  m tetter quality pnnters NEW' f r o m  Comrex 
lull  featured lette• qualrty pnntc-r. FR EE! SK bulfe1. 
t o g • c  se e k r n g  b r - d r re c t r o n a t  p r r n t r n g. b o l dface 
p r o p o r t • o n a l  s pr1 c r n g .  d o u b l e - s t • r k e .  b a c k s p <J c e .  
• •ncii"'I" IHlt' . t r u e  super-scrrp1 and Sltb-sc n pt .  c1 r o p-•n 
c lH•sy wheel cart  ndge 

CR-11 parallel L1st Pnce 599.00 

CR-11 serial L1st Pnce 644.()() 
Tractor opllon L1st Puce 120.0() 
Cut sheet feeder L1st Pncc 259. (}() 

Keyboard opllon L1st Pl'lcc 1 99.UO 

STARWRITER F10 

. $495.00 
$589.95 

$99.95 
$199.95 
5179.95 

H1gh speed letter quality printer. 40 or 55 CPS daisy
wheel. Extensrve built-in word processrng functions. up 
to IS  1 nch paper width.  Uses standard Diablo style print  
wheels 

40 CPS, F10/paral!el List Pnce 1 895.00 $1125.00 
55 CPS. FlO/parallel List Pl'lce 1995.00 $1599.00 

MANNESMAN-TALLY 
Spirit, 80 CPS 10 Inch parallel L1s1 Pnce 399.00 5329.00 
160L. 160 CPS 10 Inch L ist Price 798.00 $588.00 
180L, 160 CPS 15 inch L 1s.r Pncc 1098.00 5828.00 

M I CR O BUFFER 
Practical Peripherals, Inc 
Stand-alone Mlcrobulfers 

Parallel, 32K L1st Pnce 299.00 . • .  
Paral !el . 64K L1st Pnce 349.00 
Serial. 32K L1st Price 299.00 
Serial, 64K L1st Pnce 349.00 . . .  
64K add-on board List Pncc I 79.00 I 
Mlcrobulfers for Apple II 

Paral lel .  16K L1st Price 259.95 

Paral lel . 32K L1sl Pncc 299.95 

Seria l. 16K L 1st Pl'lce 259. 95 

Serial. 32K L 1st Pnce 299 95 

Microbuffers for Epson Printers 

Paral lel, 1 6K L1st Puco 159 95 

Serial, 8K List Pnce 159.95 

5 1/4 inch DISK DRIVES 
MPI BS1 S S  D D  48 TPI 
List $299.00 $189.95 ea 2 for $1,9.00 ea 

TANDON TM 1 00-1 SS DD 48 TPI 
L1st 349. 00 __ _ -··--- $225 ea 2 for $195.00 ea 

SHUGART SA 400L SS DD 48 TPI 
List 299.00 ·---- _ $209.00 ea 2 for $199.95 ea 

TANDON TM 1 00-2 OS DD 48 TPt 
L1st 399.00 _ _  . ··---- $229.00 ea 2 for $225.00 ea 

5%" CABI N ETS/POWER SU PPLY 
Single cab w/power supply List Price 99.00 _ $69.95 
Duai..Cab w/power supply lisr Price 129.00 $85.00 

8 inch DISK DRIVES 
SIEMENS FDD 100-8 Single s1ded. double density 
L ist 399.00 . ... . . . _ ··-···- .. $179.00 ea 2 lor $175.00 ea 

SHUGART SA 8 0 1 R  Smgte Sided. double dens1ty 
L1st 502.00 ··- · - ___ . _ . . $355.00 ea 2 for 5349.00 ea 

SHUGART SA�S1R Double sided. double dens1ty 
L1st 605.00 .. -. .. .  __ _ . .  __ $459.00 ea 2 for $455.00 ea 

QUME DT-8 Double Sided. double density 
L1st 599.00 . .  __ __ 5479.00 ea 2 tor $459.00 ea 

TANDON TM 848-1 SS DO th1n-11ne 
List 499.00 -·-· . . . . •. 5369.00 ea 2 tor 5359.00 ea 

TANDON TM 848-2 OS DD thm-lone 

L1st 599.00 $439.00 ea 2 101 5435.00 ea 

NEC FD1165 OS DO th111-t111e 
L ist 599.00 5450.0 ea 2 too 5440.00 ea 

DISK SU B-SYSTEMS-Jade 
H a n d s o m e  m e t a l  c a b i n e t  w i t h  p r o p o r t i o n a l l y  
balanced a i r  flow system. rugged d u a l  drive power 
supply. cable kit.  power switch. l i n e  cord. luse holder. 
cooling fan . nevermar rubber feet. all necessary 
hardware to mount two 8 inch disk drives. power supply. 
and fan. Does not include signal cable 

Dual 8" Sub-Assembly Cabinet' 

Bare cabinet List Price 75.00 
Cabinet kit List Price 299.00 

A & T List Price 349.00 _ ----· 
$49.95 

$199.95 
$249.95 

8" Sub-System-Single sided, Double Denslly 

Kit w/2 Siemens f"D100-8Ds List Price 950.00 $579.00 
A & T w/2 Siemen s FD100-8Ds List Price 995.00 $595.00 
Kit w/2 Shugart SA-801 Rs List Price 1 1 95.00 $939.00 
A & T w/2 Shugart SA-80 1 R s  List Price 1295.00 $969.00 

8" Sub-Systems-Double Sided. Double Density 

Kll w/2 Oume DT-8s L1s1 Price 1495.00 $1 229.00 
A & T w/2 Oume DT-8s L1s1 Pnce 7595.00 $1249.00 
Kil w/2 Shugart SA-851 Rs List Price 1495.00 $ 1 1 99.00 
A & T w/2 Shugart ·SA-851 Rs L ist 1595.00 $1219.00 

DUAL SL IMLINE SU B-SYSTEMS 
Dual 8 "  Sllmllne Cabinet 

Bare cabinet L1st Pflce 75.00 
A & T w/o drives L1st Pnce 249.00 

Dual 8" Sllmllne Sub-Systems 

K i t  w/2 SS DD drives List Puce 1 195.00 
A & T w/2 SS DO drives L1SI Price I 295.00 

Kit w/2 DS DD drives List Pl'lce 1395.00 

A & T w/2 OS DD drives L1st Price 1495.00 

DISK D R IVE POWER SUPPLY 

559.95 
5164.95 

5869.00 
5879.00 

5 1060.00 
$ 1099.00 

S ufficient current to power up to three 8 inch drives 

Power supply / 1st  Prwc 149.00 589.95 

PLA CE ORDERS TOLL FREE! 
Continental USA Inside California Los Angeles Area (800) 421 -5500 (800) 262-1 71 0  (21 3) 973-7707 
We accept cash. checks, c redit  cards. or purchase erders from q ua l i f ied f i rms and i nstitutiom 
Prices quoted are for prepaid orders only and ar,e subject to change without n0tice. 
Minimum prepaid order $1 5.00 Cal i fornia residents add 6 1f2% tax. Export customers outside 
the U . S. or  Canada please add 1 0% to all pr ices. Sh ipp ing  and hand l i ng  charges via 
UPS G round 50qJ/ Ib UPS Air $1 .00/lb m i n i m u m  charge $3.00 



for your APPLE 
,.. . 

D ISK DR IVE For APPLE 
· I olal ly  Apple compatible. 1 43,360 bytes per dr ive on 

D OS 3 . 3 l u l l  one year w a r r a n t y .  h a l f - t r a c k  
capabil i ty. reads a l l  Apple software. plugs right into 
Apple controller as second drive. DOS 3.3, 3.2.1  
Pascal. & CPIM compatible 
Standard Disk I I  size List Price 299.00 _ _  S1 99.95 
Controller only List Price 99.00 $60.00 

HALF-HEIGHT DRIVE For APPLE 
Totally Apple compatible. Works with all Apple 
software and controllers. Faste·r and quieter than most 
other drives. yet only half the size! 
Hall-height drive List Price 249.00 __ _ $1 99.95 

DUAL 8-inch D ISK D R IVE SYSTEM 
Up to 2 Megabytes lor your Apple. two double density 
8 mch slimline d isk drives. cablnet. power supply. 
cable. controller. and software. Compatible with DOS. 
CPtM. Pascal and IBM 3740 formats 
1 Megabyte Sub-system List Price 7 995.00 _ $1195.00 
2 Megabyte Sub-system List Price 2495.00 . $ 1395.00 

PRINTER CAR D AND CABLE 
For A pple: standard centron1cs parallel in terface for 
Epson. Oktdata. C. ltoh. Gemini. N E C. Comrex. etc. 
Includes printer cable and support graph1cs 
Printer card & cable List Price 7 1 9.95 _ _ _  $49.95 

64K STAT I C  RAM-Jade 
Uses new 2K x 8 static RAMs. fully supports I EE E  696 
Bare board Ltst Price 69.00 ____ .. -·- $49.95 
Kit less RAM List Price 749.00 _ . -· $89.95 
32K kit List Price 229.00 5169.95 
56K kit List Price 299.00 .. . __ __ . ..  ___ _ 5225.95 
64K kit L1st Price 399.00 5265.95 
Assembled & Tested List Puce 50.00 add $30.00 

EXPANDORAM I l l  
High denstty memory board. 64K. t28K.  01 256K 
64K List Pnce 475.00 $398.95 
128K Ltst Pnce 595.00 $464.95 
192K List Poce 709.00 $524.95 
256K L ist .Price 825.00 $589.95 

1/0-4 SSM MICROCO M PUTER 
Two serial I tO ports p l u s  two parallel I tO ports 
1/0-4 A & T List Price 290.00 - ·  -·- - - _ _ _ _ 5245.95 

ISO B US-Jade Computer 
Silent. sim_ple and on SALE1 A better molherboard 

6 Slot (51/4' x B'fa") 1 9  MHz 
6 Slot Bare board List Price 40. 'oo 
6 Slot kit List Price 60.00 . .  · - · ____ _ 

6 Slot A & T LISt Price 75.00 

12 Slot {9'1< x B'fa") 10 MHz 
12 S\o\ Bare board Lis/ Pnce 54.00 
12 Slot kit List Pnce I 1 0. 00 
12 Slot A & T L1st Puce t40.00 

18 Slot (14'12' x B'fa") 6MHz 
18 Slot Bare board Ltst Pnce 70.00 
18 Slot Kit L1st Price 150.00 
18 Slot A & T List Price 200.00 

SBC-200 SO Systems 

$22.95 - -- ·- $39.95 
$49.95 

$34.95 
$69.95 
$89.95 

554.95 
$99.95 

$139.95 

4 MHz Z-80A CPU w1111 senal and parallel I 0 
A & T Ltst Pnce 350.00 5299.95 

ISOBAR 
The ISOBAR looks - like a standard muH1-0ultet powe1 
stnp. but conta1ns surge suppress1on CI I CLI I I I Y  anc 
bUill- In n01se f i l ters. plus 1 5amp C I ICU I I  hreaker 
4 receptacle List Pnce 89. 95 
8 receptacle List Price 99. 95 

559.95 - ·- $69.95 

I SUPER DISKETTE SPECIAL! 
We bought out a major manufacturer's overstock. 
and we are �assu1g the savings on to you! Single sided 
double density. package of ten with FREE plasttc case 
Box ol 10 w/FREE plaslic box List Price 34.95 $18.95 

CP/M 3.0 CARD For APPLE-ALS 
The most powerful card available for your Apple! 
6 MHz.  Z-80B. addit ionat'  64K RAM , CP/M 3.0 
plus. 100% CP/M 2.2 compat ib l i ty .  C Basic. CP/M 
graphtcs . 300% faster \han any other CP/M lor Apple 
ALS CP/M 3.0 card List Price 399.00 ___ $299.00 

BUFFERED GRAPPLER PLUS 
Combines t h e  flexibility o f  t h e  Grappler+ w i t h  the 
convenience of the Bufferboard. a ll on a single board 
Expandable of 64K 

Buffered Grappler w/16K List Price $245.00 _ $175.00 

FAN/POWER CENTER For APPLE 
Cooling f a n  f o r  y o u r  overheated Apple I I .  I I < .  o r  l ie: 
also mcludes power switch and two switched outlets 
with voltage protection c i rcutry 
Apple lan List Price 99.95 _ .  $59.95 

N EW! M I CROMODEM l ie-Hayes 
The standard in d i rect-connect. plug-in-modem cards 
for Apple. 1 1 0-300 baud. Incl udes FREE Smartcom I 
Mlcromodem lie List Price 299.95 ____ $239.95 

KOALA PAD-Koala Tectl. 
A touch sensitive pad that functions t r k e  a joystick or 
mouse. al lowing you to move the cursor around the 
screen wrth the touch of a finger. Complete with 
softwar!2' 
Koala Pad Lrsl Puce 1 2.J.95 599.95 

DOUBLE D-Jade Computer 
H1gh rel1abll 1ty. d o u b l e  density d1sk control ler 

Bare board & hdwr man List Price 75.00 ·-- S59.95 
Kit w/hdwr & sllwr man List Price 399.00 _ $299.95 
A & T w/hdwr & sllwr man L1st Price 449.00 $325.95 
CP/M 2.2 with Double D L1st Price 200.00 $99.95 

THE BUS PROBE . 
Best sell ing mexpens1ve S-100 d1agnost1c analyze1 
Bare board List Price 89.00 $59.95 
Kit List Price 249.00 $179.95 
A & T L1st Price 299.00 _ . .  --·-- . . . . 5199.95 

VERSAFLOPPY 1 1-SD Systems 
Double dens1ty d1sk controller for 51 1 .. and 8" 
Versalloppy II  with PROM L1st Puce 400.00 

Versalloppy 1 1/69� A & T L1st Price 400.60 
CP/M 3.0 with VF-11 List Pnce 200. 00 

THE B I G  Z-Jade 

$344.95 
$349.95 

580.00 

2 01  4 MHz sw1tchahle Z-80 CPU hOi-11(!  w1tl1 SC' I I i l l  I 0 
Bare board w/manual L1st Pur:c su 00 535.00 
Kit wlmanual L1st P11ce 249 00 5179.95 
A & T L lSI f'I ICC 299. ()(1 $1 99.00 

ULTRA-VI O LET EPROM ERASERS 
1nexpens1ve e1 ase1s lor  1nc1us1 1v  or holllP 
Spectronics w/o timer List PttC:V 99.1JU 
Spectronics with timer Lr:-:1  Puce 139 00 
Logical Devices L1st Pnce 89.00 

569.95 
594.95 
$49.95 

1 6 K  RAM CARD For APPLE I I  
Exp<lnd you r  Apple I I  t o  64K. use as language card. 
full one year warranty. Why spend 5 1 75.00? 

16K RAM Card List Pnce 99.00 $49.95 

Z CAR D  For APPLE-ALS 
Two computers in one. Z-:-80 and 6502. more than 
doubles the power and potential of your Apple. 
mcludes Z-80 CPU card. CP IM 2.2 and complete 
manua l set . Pascal compatible. One year warranty 
Z Card with CP/M 2.2 List Pnce 769.00 --· - 5139.95 

GRAPPLER PLUS-Orange Micro 
The u l t imate parallel printer graphics interface card 
w1th many new features. now at a new low price! 
Grappler Plus List Price 7 75 . 00  $ 1 1 9.95 

80 COLUMN CAR D 
80 column x 24 1me v1deo card for Apple II addressable 
25l tl slatus l 1 ne. normal • mverse or h igh/low video. 1 28 
ASCI I characters. upper and. lower case. 7 x 9 dot 
mfl t l l x  w1 th true descenders. C PtM.  Pascal and 
Fortran compatible. 40/80 column selection from 
keyboard . 2 year warranty. Best 80 c ol umn card! 
Viewmax 80 List Pnce 2 79. 00 $139.95 
Visicalc/Easywriler Prebool List Price 30.00 524.95 

(DHayes· 
SMART M O DEM-Hayes 
Soph1st  1c a ted d1 reel-connect auto-answertauto • d1al  
modem. touch tone or pulse d ia l ing.  RS232C Interface 
programmable 
Smartmodem 1 200 L1st Price 699.00 
1200B lor IBM PC L1st Price 599.00 
Smartmodem 300 L1st Pnce 289. 00 
Hayes Cronograph Lrst Pnce 249.00 
Micromodem 100 List Price 399.00 
Micromodem lie Lrst Price 299.00 

1 200 BAU D SMART CAT 
Novation 

- · $475.00 
5399.95 
$1 99.00 
51 99.9S. 
$299.95 
$239.95 

1 0 3 ' 2 1 2  .Smart Cat and 103 Smart Cat. 1200 and 300 
baud . bui l t- 1n d1aler .  auto re-dial If busy. auto answer' 
disconnect. d1rect connect. LED readout d isplays 
mode ana1ogtd1gital  loopback self tests. usable with 
mul \ 1 - l ine phones 
300 Baud 103 Smart Cal List Price 249.00 __ $1 99.95 
1200 Baud 212/103 Smart Cat List Price 595.00 $449.95 

J-CAT M ODEM�Novation 
1 5 the s1ze of ordmary modems.  Bel l  1 03. manual  or. 
a u t o - a n s we r  .. a u t o m a t i C  a n swe r t o r g 1 nate .  d i rect  
co11nect. bu1 1 1 - 1n  self-test. two LEOs and aud1o beeps 
prov1de status 1 nformat1on 
Novation J-Cat L1st Price 149.00 ·- _______ $11 4.95 



14 .25 SN7472N 14 .29 SN74156N 16 .59 
1 4  .25 SN747JN 14 .35 SN74157N 16 ·" 
,. .25 SN7474/l 14 . 35 Sll7416011 16 .69 
14 .25 SN7475N 16 . 45 SN74161N 16 69 
14 .25 SN7476N 16 .J5 SN74162N 16 69 
1 4  .25 SN7479N 14 4.95 SN74163N 16 69 
14 .45 SN74BON 14 .89 Sti741'64N 14 .69 
14 . 29 SN7482N 14 1.49 SN7416Stl 16 .69 
,. .25 SN7483N 16 .59 SN74166N 16 .89 
14 .25 SN7485N 16 59 SN74 167N 16 2.95 
14 25 SN7486N 14 . 35 SN74170N 16 1 .29 
,. .25 SN7469N 16 2.25 SIH4172N 24 4.95 
,. .49 SN7490N 1 4  J9 SN7417JN 16 .69 
14 .J9 SN7491N 14 .79 SN74174N 16 .69 
14 .49 SN7492N 14 .J9 St/7417511 16 .69 
14 .25 SN749JN 14 .J9 SN74176N ,. .69 
14 .25 SN7494N 14 .89 SN74177N 14 .69 
14 . 19 Stl7495N 14 .49 SN7417911 16 1.49 
14 .<9 SN7496N 16 .49 SN74180N 14 .69 
,. .49 SN7497N 16 3.25 SIH4181N 24 1.95 
16 .59 SN74100N 24 1.95 Sti74 1B2N 16 1 . 19  
,. .29 SN74104N 14 1. 19 Stn4184N 16 2.49 
,. .29 SN74105N ,. 1.19 SN74t8511 16 2.49 
,. .25 SN74107N 14 .29 Stl74 190N 16 . 69 
1 4  .59 SN741 09N 16 • J9 SN74191N 16 .69 
14 .25 SN74116N 24 1.49 Stl74192tl 16 69 
1 4  .29 SN74121N ,. .J9 SN7419JII 16 .69 
14 .25 St/74122N 14 . 69 SN7419411 16 .69 
1 4  .29 SI/74123N 16 ·" SN74195N 16 .69 
14 .59 SN74125N 14 .<5 SN74 196N 14 .89 
1 4  . 19 SN74126N 14 .45 SN74197N ,. .89 
16 .89 SN74132N 14 .49 SN74198N 24 1 . 19 
16 .45 SN74136N 14 . 69 SN74199N 24 1 . 19  
16  1 .25  5�H4141N 16 .B9 51174221N 16 1. 19 
16 1 .25 5N74142N 16 3.95 5N74251N 16 .79 " .69 5N74143N 24 3.95 5N74276N " 2.49 
16 .69 Sti741J4N 24 3.95 5 �174279N " .79 " . 69 5N74145N 16 .59 5N7428JN 16 1.49 " .69 SN74147N 16 1 .49 SU74284N " 2.95 
14 .19 5N74148N 16 1 . 19  S �17 4285N 16 2.95 
14 .19 5N7415<lN 24 1 . 19  5N74J65N 16 .55 
14 . 1 9  SN74151N 16 .59 SN74366N 16 .55 
14 . 19 5�174152/l 1 4  .59 StH4J571l 16 .55 
14 .25 SN74153N 16 .59 5N74J68N 16 .55 
14 .J9 Sti74154N " 1.25 SN74390N 16 1.-19 

.29 SN74155N 16 .59 5N743931l ,. 1.49 

74LSOO 1 4  .25 74L5192 " .79 
74L501 14 .25 74L5193 1 6  .79 
74LS02 1 4  .29 74L592 14 .55 74l5194 16 .69 
74LSOJ 14 .25 74L593 14 .55 74L5195 16 .69 
74l504 1 4  35 74L595 14 .79 74L5197 14 .79 
74L505 14 29 74l596 " .89 74LS221 16 " 
74l508 14 .29 74L5107 14 .J9 74L5240 20 1.09 
74L509 14 29 74L5109 16 .J< 74l5241 " 1.09 
74LS10 14 .29 74L5 1 1 2  1 6  .J9 74l5242 14 1.09 
74L51 1  14 .J5 74l5113 14 .J9 74L524J 1 4  1.09 
74L512 14 .J5 74LS114 14 .J9 74l5244 " 1.49 
74L513 14 .J9 74L5122 14 .49 74LS245 " 1.49 
74lS14 14 .59 74L5123 16 .B9 74L5247 16 1.09 
74L515 14 .J5 74LS125 14 59 74l5248 1 6  1.09 
74LS20 1 4  .29 74LS126 14 ·" 74l5249 " 1.09 
74L521 14 .29 74L5132 14 .59 74LS251 16 .59 
74LS22 1 4  .29 74L51JJ " .59 74LS25J 16 .59 
74l525 14 .29 74l5136 14 .J9 74l5257 16 .59 
74L527 14 . 29 74L5138 16 .89 74L5258 16 .59 
74l528 14 .J5 74l5139 " .79 74L5260 14 . 59 
HL530 14 . 29 74L5151 16 .59 74LS266 14 .69 
74L532 14 .J9 74L5153 16 .59 74L5273 " 1.49 
74L533 1 4  .55 74L5154 24 1.29 74l5279 16 ·" 
74LS37 14 .J5 74l5155 16 69 74LS283 16 .69 
74LSJ8 14 J5 74L5156 16 .69 74l5290 14 .B9 
74LS40 14 .29 74l5157 16 .69 74l5293 14 .79 
74LS42 16 .55 74L5158 16 .59 74LS298 16 .89 
74LS47 16 . 75 74l5150 16 .69 74l5352 16 1.29 
74LS48 16 .75 74L5161 16 .69 74L5353 16 1 . 29 
74LS49 " 75 74LS152 16 69 74LS365 " .49 
74LS51 14 .25 74LS16l 16 .69 74l5366 16 ·" 
74LS54 14 25 74LS164 14 .69 Z4LS367 16 " 
74LS55 14 .29 74L5155 16 1.19 74LS368 16 ·" 
74LS73 14 .J9 74L5168 16 1 . 19  74LS37J " 1.49 
74L574 14 ·" 74L5169 16 1 . 19 74LS374 20 1.49 
74LS75 16 .J9 74L5170 16 1.49 74L5375 16 .69 
74l576 16 .J9 74L5173 16 .69 74LS386 ,. .45 
74LS78 14 .J9 74l5174 16 .69 74LS393 14 1 . 19  
74LS83 " .65 74LS175 " . 69 74L5399 16 1.49 
74LS85 " .89 74l5181 24 2.95 74L5670 16 1.49 
74L586 " .J9 74L5190 16 .89 81lS95 " 1.49 
74LS90 14 .55 74l5191 16 .89 81LS97 " 1 .49 

74$00 14 .J5 745243 14 2.49 
74502 14 .J5 745244 20 2.49 
74503 " .J5 745114 14 .55 745251 " 1 . 19  
74504 14 .45 745133 16 .<5 745253 16 1 . 19  
74505 14 .45 745134 " .50 745257 16 1 . 19 
74508 14 .J9 745135 16 .69 745258 16 1 . 1 9  
74509 14 .J9 745136 14 1 .39 745260 14 1 . 19 
74510 14 .J5 745138 " . 89 745280 14 1 .95 
74511 14 .35 745139 16 .89 745287" 16 1.95 
74515 14 .J5 745140 14 .55 745288' " 1.95 
74520 14 J5 745151 " .99 745373 20 2.49 
74522 14 .J5 745153 16 .99 745374 20 2.49 
74$30 14 .35 745157 16 .99 745387' " 1 .95 
74532 14 .<5 745158 16 .99 74$471' " 5.95 
74538 14 .89 745160 16 2.49 745472' " 4.95 
74540 14 J9 745174 16 1.19 745473' 20 4.95 
74551 14 J5 745175 16 1 . 19  745474' 24 4.95 
74564 14 J9 745188' 16 1 .49 745475' 24 4.95 
74565 14 .J9 745194 16 1.49 745570' 16 2.95 
74574 14 .55 745195 16 1.49 745571 '  " 2.95 
74585 " 2.49 745196 14 1 .49 745572' " 4.95 
74586 14 55 745240 20 2.25 745573' " 4.95 
745112 " .55 745241 20 2.25 745940 20 2.49 
7451 

C04000 1 4  C04098 
C04001 14 C04506 
C04002 14 C04040 " 1 . 19 C04507 
C04006 14 C04041 14 1 . 19 CD4508 
C04007 14 C04042 " .89 C04510 
C04009 16 C04043 16 .79 C04511 
C04010 16 C04044 " .79 CD4512 
C04011 14 C04046 16 1.19 C04514 
CD4012 14 C04047 1 4  1 . 2 9  C04515 
C04013 14 C04048 1 6  .59 CD4516 
C04014 " C04049 16 .J9 C04518 
C04015 16 C04050 16 .J9 CD4519 
C04016 14 .<9 C04051 16 .99 C04520 1.19 
C04017 " 1 . 19 C04052 16 .99 C04526 1 .49 
C04018 16 .99 C04053 " .99 CD452B 1.49 
C04019 16 .59 CD4056 16 2.95 C04529 1 .59 
C04020 " 1 . 1 9  C04059 24 7.95 CD4543 1.95 
CD4021 16 1 . 19 CD4060 16 1.49 C04562 6.95 
CD4022 16 1 . 1 9  C04066 14 .59 CD4565 1.39 
C04023 " .29 C04068 14 .J9 C04583 2.49 
C04024 14 .69 C04069 14 .29 CD4584 14 .69 
COJ025 . 2J CD4070 14 .J9 C04723 16 1.19 
C04025 2.49 C04071 14 .29 C04724 16 1 . 19  
C04027 .<5 C04072 14 .29 MC\ 4409 16 13.95 
C04028 .69 CD�073 14 .29 MC14410 16 13.95 
CD4029 1.29 CD4075 14 .29 MC\4411 " 11.95 
C04030 .J9 C04076 1 6  1 . 1 9  MC14412 1 6  13.95 
C04034 2.49 CD4078 14 .49 MC\4419 16 7.95 
CD4035 C04081 14 .29 MC\4433 24 13.95 

C04082 1 4  .29 MC\4538 " 1 .19 
C04093 .<9 MC14541 14 1 . 1 9  
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MICROPROCESSOR COMPONENTS :�� Digitalker'" 
--- MICROPROCESSOR CHIPS---
Pan Na. ''Pins Functlon -
CDP1802 40 CPU . . . . . . . .  . . • . . . • . • . . .  $2.95 
MCS6502 " MPU w/CkX:k . . . . . . . . . .  . . . . . . . .  5.95 
MCS6502B " MPUw/Ciockai 3MHz . . . .  . . . . •  9.95 
""' " CPU-8·bil(lnterna1 Cklekl 1Mti.i . .  14.95 ""' .. CPU-8·bi1 (Exlernai Ciock) lMHz.. . • . 14.95 
INS8035N·6 40 MPU-8·bi1 (6MHz) . . . . . . • . . .  . . . • . 5.95 
INS8039N 40 g����c:!-�U�����--�1. • . . . .  5.95 
INS8040N·6 40 • . . • •  9.95 
1NSB070N " CPU(64 1ly1esAAM) . . . • . . . . . • . . .  29.95 
1NS8073N 40 CPUw/BasitMk:ta lnlerpreler . . . • .  29.95 P8085A 40 CPU . . . • . . . . . . . . . .4.95 8086 " CPU 16·bi15MHz . . .  . . . . .  24.95 B088 40 CPU B/16-bll . . . . . • . . • . . . • . . . .  29.95 
8155 .. HMOSRAM I/O POO·Tlmer. 5.95 
8748 " HM05 EPOOM MPU . .  . . . . . 24.95 

� zao.,z8g�13�!!��2���1Es . . · "·" zao-crc 2a eoomerTimef Crrcun . . . . . . . . . . . . . . .  3.95 
Z80·0ART " g:�/e:.y��cfr���� : : : :  :: ��:� 280-0MA 40 
Z&H10 " Paralleii/D inler1ace Control� . . • . . 3.95 
ZBG-510/0 40 Seriai i/O {T�C8and RxCB Bonded) . • .  12.95 
ZSD·S\011 40 Serial i/O,L.a-cksOTAB) . . . . . . . • . . • .  12.95 
ZBG-51012 40 Serial i/O (lacks 5YNC8) . .  . . . . . .  12.95 
ZBG-510/9 40 Serlal l/0 . . . . . . • . . • . . . . . . . . . . • •  12.95 
ZSOA .. CPU(MKJBBON·4)(780C·1)4MHz . . . . .  4.49 
ZSOA-CTC 28 CounlerTimlltCirtuit . . . . . . . . • . . • . . . 4.95 
ZBOA·OAAT 40 ''"'' nronous Aec./Trans . . . . . . . .  9.95 
ZBOA·DMA 40 • . . • .  12.95 
ZBOA·P10 40 • . . .  3.95 
ZBOA·510/0 .. . . .  12.95 
ZBOA·510/1 40 . . .  12.95 
ZBOA·510/2 " . . • . . • •  12.95 
ZBOA·S10/9 " 

CPU!MI<388ci�i-6J 6MHZ: : · . . . . . • •  12.95 
2008 " • . . .  9.95 
ZBOB·CTC 28 CoonlerllmerCircu� . . . . . • . . • . 12.95 
ZBOB·DAAT " �Asynch. Aec.&Wt!Transmlnl!f : : . 19.95 
ZBOB·P10 " Parallei.II O i nlel1aceConlrcller . . • . . . .  12.95 
ZBOOI .. CPU �nled . . . . . . . . . . . . . .  44.95 
18002 40 CPU Noo·Segmented . • . .  . • .  34.95 
ZBOJO " SerW C<mm. Controller . . . . . .  . . . . .  44.95 
""' 40 Countet/Timef & Parallei i/OUM • • . . .  29.95 

-- 6500/6800/68000 SERIES--
" MPU wi1h clockand RAM (2MHz) . . . .  6.95 
" Perlpneral ln1er. Adapter . . . . . . . . . . .  4.95 " MPU . • . . . . . . . . . . . . . • . . . . . . . . .  2.95 " MPUwithclockandRAM . • . . . . . • . . 7.95 
40 ��rVp���a�f�������������JlJn; : : : :t�� " 
" 
" �o�����g!?�8� �c���o:s; : : : : . � u� 
24 AsynchronousComm. Adapter . . . . . . 3.95 
24 5ynchronous 5etia10alaAdapler . . . . 5.75 
" ��So1b���ip���H�o��'�. : : : : : : : : : 4�:�� " " . 9.95 " : : : 24.95 
2B . . • . . 9.95 " . :  . . . . .  24.95 " . . . . . . . . 7.95 

8080A SERIES 
TM55501 40 SvnchronousDala1ntel1ace (SIACI . . . .  14.95 
'""""" " CPU . . . . . . . . . . . . . . . .  . . . • . . • . . 2.95 
INSB154 40 128 By1e FIAM 15-Bill/0 . .  . . • . . . • .  13.95 
8156 " AAMwi1nlt0 Portalld nmer . . . . . .  . . 6.95 
INS82C06 " Octai O Flip Floplri·51ate (74C374) . •  . .  2.49 
OP8212 24 8·bi1 1npui/Output (7454 12) . . . . .  2.25 
DPB214 24 Priaityln1errupt Control • • . . • . . . . . . . 2.95 
OP8215 " Bi·Oirectionallllls Dmti . . . . • . . . • . . . 1.95 
OP8224 16 ClockGenefalor/Orivef . .  . . .  2.25 
DPB226 16 Bus Orivef . . . . . . . . . . . . . . . . . .  2.25 
DPB228 2B Syslem Conl./8usllrtver (745428) • . .  3.49 
OP8238 2B Sys1emContl'llller{74S438) . . . . • . . • •  4.49 
1�158243 " I/OExpanderlor4B Series . . . . . . . . . •  3.95 
INS8245 18 J��� =;� �=!�:���� • . . .  4.49 
INSB246 " . . . •  4.95 
INS8247 28 OisplayControtler (74C911)  . . . . .  • . . .  8.95 
INS8248 28 OisptayControiW(74C912) . . . . . . . .  8.95 
INS82501l 40 Asyn. Corrtn. Eiemenl . . .  10.95 
OP8251 28 f'rog. Cotrtn. I/O (USART) : : .· : : : : :  . .  4.49 
OP825J 24 Prog.lnterva!Timer . . . . . • . . . . . . . . .  5.95 
OP8255 ., Prog. Peripheraii/O (PPI) . 4.49 
''"" 40 Prog. OMAContra . . . . . . . .5.95 
OPB259 " Prog. lnterrupiContrd . : : : • .  6.95 
DP8275 " Prog. CAT Conlrtiler . . . . • . . . . . . . . .  29.95 
0Pa279 40 Prog. Keybaatd/�lnlel1ace • . . . .  8.95 01'SJOJ 20 8·81\ Tri·5tale BI·OirOC1KlrlaiTrans. . 3.95 
'""" " 8·bi1BI·Oiredi0na1 Reariver . . . . . . . .  2.95 
OP8J07 20 8·D1 8i·OiroctionaJReceiver . . . . . . . . .  2.95 Of>8JOO " 8·bi1 Bi·Oirectionalfleceiver . . . . . . . . 2.95 
01'8310 " OclalL.alched Periphetai Or!ver • • • . . . . . 4.95 
8741 ., 8·bi!Univ. Peripheral lntel1a<:e 29.95 
8755 40 16KEP1l0Mwithi/O . . . . . . . .  . . .  24.95 
---- DISK CONTROllERS----
IN51771-1 40 �:�:��

�nsi�_i1iW."1 : : : : : : : · : :�:§� F0\791 " 
F01193 40 ����:s�c

n
�

:
rem��-i : : : : : : :�:�� F0\795 40 

FD1797 " QuaJ Densi\y/Side Selec:1 True . . • . . . . . 29.95 
"'" 40 Floppy Oisk Conlrdlef (1MHz) . . . . . . . . 29.95 
---- SPECIAl FUNCTION----
DS0025CN 8 � ��� ��� �; ���H OS0026CN 8 
JNS2651 28 Co:TvnunieallonChip . . . . . . 
MC3470P 18 FloppyDsk ReadArnp 5yslcm 
MM58167AN " MicroprocesS« Real Time ClOck 
MM58174AN 16 Mk:ro. Coolp.:�tibleTimeCta::k 
COP402N 40 Microcon1Talcrw/64·digitRAM 

alld Oiroci LEO Drivc 
COP402MN 40 Mk:roproccsSOf w/64·dlglt AAM . 

& Oireci LEO Oriv!l w/N Buss lnl 
COP470N 10 32·segVAC Fioor: Orvr. (20·plnpkg.) 
MM5369AAJN ' l'log. 0SCII�11flri0Mder (60Hl) . .  
MMSJ69E5T 8 Prog. Ox!llillor/OMdor{lOOI!z) 

PROFILE 
(TIN) SOCKETS 

1·9 10·99 100-up 

.16 .14 .13 
. 17 .15 .14 
.19 .17 .16 
.26 .24 .2J 
.30 .27 .25 
.31 .2B .26 
.JJ .30 .28 
.40 .J7 .35 
.46 .42 .J9 
... ... .4J 

SOlDERTAIL (GOLD) 
STANDARD 
1·9 10·99 100-up 

8 pln SG .30 .27 .25 
14 pln SG .4J .J9 .J7 
16 pln SG .47 .4J .41 
18 pln SG .5J .49 .47 
2� pin SG .69 .65 .61 
28 pln SG .81 .76 .72 
36plnSG 1.09 1.03 .97 
40plnSG 1.14 1 .08 

$10.00 Minimum Order - U.S. Funds 
California Residents Add 6V2 %  Sales Tax 
Shipping -:- Add 5% plus $1.50 Insurance 
Send S.A.S.E. for Monthly Sales"Fiyer! 

Par1No. '"Pin1 DYNAMIC RAMS PriCI 
1103 18 1024x1 !300ns) . .  . . . . . . . • . 99 
4027 ,, 4096x1 250ns) . . . . . . . . . . . .  2.49 
� 1 1 6tl-2 16 :u::�1 u����l : . .  

. . .  1.89 · 8114.95 
41 16N·3 16 . .  1 .69·8112.95 
41161l·4 16 ��:��::: m���� : . : 

. . .  1 .49 · 8110.95 
4164/l·\50 16 . . . 6.95 · 8/49.95 
4164N·200 16 65.536x1 mons) . . .  . • .  5.95 · 8/44.95 
MM5261 18 1024x1 lOOns) . . . .  .49·8/1 .95 
MM5262 " 2048x1 365ns) . • • . . • • .  .49- 811.95 
MM5270 18 4096xt (250ns) MK4096 . .  . . . .  4.95 
MM5280 " 4096x1 (200ns)2107 . . . . . • . . • . . 3.95 
MM5290·2 16 :�:�:::: ������l : . . . .  1 .89 - 8114.95 
MM5290·3 16 . . . .  1 .£9·8/12.95 
MM5290·4 16 16,384x1 (250ns) . . . . . 1 .49- B/10.95 
MM529B·J 16 8192x1 (200ns) . . . . . . . . . . . . . . 1.69 

STATIC RAMS 
1101 16 256x1 (650nl · · · · · . . . . . . . . .  1.49 
2101 22 256x4 (450ns 8101 . . . . . . • . . •  2.49 
2102 16 1024x1 (350ns . . . . . .  . . . . . . . . • . 89 
21L02 16 1024xl (45Dns! L.P . . . . . . . . • . . •  1 .49 
2111  " 256x4 l450ns 81 1 1 . . . . . . . .  2.95 
2112 18 256x4 450ns MOS . 1.95 
2114 " 1024x4 {450ns! . .  . . •  : .· 1 .49"-"819.95 
2114l 18 1024x4 (450ns L.P . . • .  1.95 · 8/13.95 
2114·2 18 1024x4 (200ns . . • . .  . 1 . 75 - 8/11 .95 
211�L·2 18 1024x4 l200ns)L.P . . . . 2.25· 8114.95 
2147 18 4096x1 70ns) . . . . . . . . . . . . . . . . 4.95 
2148 18 1024x4 70ns) . . . • . .  . . . . 4 .95 
TM54045 18 1024x4 (450ns) . . . .  . . . . . .  . . .  3.95 
TI.1S40L�7·45 20 1024x4 (450ns! · · ·  . 2.95 
5101 22 256x4 l450ns CMOS . : . . 2.95 
MM5257 18 4095xl 450ns� 4044 . . . . . . . . .  .4.95 
HM61 16P·J " 2048x8 150ns CMOS . . . . . . . . . .  5.95 
HM6116·4 24 2048x8 (200ns CMOS . . . . . . . . .  4.95 
HM5116LP·4 " 2048x8 (200ns) L.P. CMOS . . 5.49 
HM6264P·15 28 8192x8 { 1 50ns)CM05 . . . • . . . . .  39.95 
27L500 16 256x1 (80ns) l.P . • .  . . . • . . . . . .  9.95 
7489 16 15x4 (5<lns} 310\ . . • . .  2.25 
74C920 " 256x4 (250ns) . . . . . . . .  . . . 3.95 
74C921 18 256x4 (25Dns)CM05 . . . . . . . . . 3 .95 
74C929 16 1024x1 (250ns) CM05(6501) . . . . 3.95 
74C930 " 1024xt (250ns) CM05(6518) . . . . 3.95 
745189 16 '"' (35nsl 93405 . . . . . . . 1.95 
745200 " 255x1 !80ns 93410 . . .  . . . . . .  3.95 
745206 " 256x1 60ns)93411 . . . . . .  3.95 
745289 " 16x4 (JSns\ 3101 . . . . . . . .  2.25 
82510 " 102hl (50ns) O.C. (93415) . . .  . . 3.95 
82525 16 16x4 (50ns)O.C. (74S289) . .  2.25 
---- PROMS/EPROMS----
1702A " 256x8 (Ius) . . . . . . . . . . . . . . . .  4.95 
2708 24 1024x8 (450ns) . . . . . . . . . . . . . . . . 3.95 
2708·5 " 1024l8 (550ns) SM00246 . . . . . . . . 2.95 
TMS2516 " 2048x8 (450ns)2716 . . . .  . . . . . •  5.95 
TM52532 " 4096x8 (450ns) NMC2532 . . .  . 6.95 
TM52564 2B 81 92d (450ns) . . . . . . . . . .  14.95 
Tt.\52716 " 2048x8 (�SOns) 3 vollage . . . . . . . .  9.95 
2716 " 2048x8 (450ns) . . . . . . . . . . . . . . .  4.95 
2716·1 " 2048x8 (350ns) . . . • . . . . . . . . . . . . 5.95 
27160·5 " 204Bx8 �����:!: . .

. . . . : : . : : : : :  :::�� 2732 24 4095d 
2732A·3 24 4096x8 (lOOns) . . • . . .  . .  7.95 
2732A·4 " 4096x8 :;���:! .2.

1
�. : : : : : : : : : : : 1�� 27320·4 " 4096x8 

27580·A " 1024x8 !!����� : : : : : : : : : : : : . . . . �:�� 2764-4 2B 8192t8 
2764·3 2B 8192x8 {lOOns) . • . • • . . . . . . . . .  14.95 
MM52040 " 512d{lus) . . . . . .  . . . . . . • . . . . 4.95 
MCI.\68764 " 8192x8 {450ns) . . . . . . . . . . . . . .  24.95 
27128 28 16.384x8 {450ns] 128K EPROM . .  59.95 
745188 16 32x8 
745287 16 256x4 
745288 " 32x8 
745387 " 256x4 
745471 20 256x8 
745472 20 512x8 
745473 20 512x8 
745474 " 512x8 
745475 24 512x8 
745476 18 1024x4 
745478 " 1024x8 
745570 " 512x4 
745571 " 512x4 
745572 18 1024X4 
745573 " 1024x4 
82523 " 32x8 
825115  24 51 2x8 
825123 16 32x8 
825126 16 256x4 
825129 16 256x4 
825130 16 512x4 
825185 18 2048x4 
825190 24 2048x8 
825191 24 2048x8 
OM875180N 24 1024x8 
OM87S181N 24 1024x8 
OM875t84N 18 2048x4 
0M875185N " 2048x4 
DM875190N 24 2048x4 
OM875191N 24 2048x8 

U pln ST .29 
16 pln ST .34 
18 pln ST .38 
20plnST .45 
24pln5T .49 
28plnST .69 
40plnST · .99 

PAOM O.C. {6330·1 ) . . . • . .  1 .49 
PROM T.S. (6301·1) . . • . .  1.95 
PAOM T,5. (6331·1) . . . . . .  1 .95 
PAOM O.C. {6300·1) . .  1.95 
PROM T.5. (6309·1) . . . . . .  5.95 
PROM T.5. {6349·1) . • . . . •  4 .95 
PROM O.C. {6348J . . . . . . .  4 .95 
PAOM T.5. (0M875296N) .4.95 
PAOMO.C. (6340) • . . . . . . 4.95 
PAOM T.S . . . . . . . . . . • 5.95 
PAOMT.5 . • . . . . . . . . . . 8.95 
PAOI.I O.C. (6305) . . . . . . 2.95 
PAOM T.S. {6305J 2.95 
PROM O.C. (6352) . • . . . . . 4.95 
PAOM T.S. (825137) • .  . .  4.95 
PAOM O.C. (27S18) . 2.95 
PAOM T.S. (275 15) . • . . . . !1.95 
PAOM T.$. {27519) . . . . . .  2.95 
PROM O.C. (27520) . . . . . .  2.95 
PROM T.S. {27S21) . . . . . . 2.95 
PAOM O.C. (27512) . . . . .  3.95 
PAOM T.5. (TBP24581) . . .  9.95 
(80ns) . . . . . . . . . . . . . . . . 14.95 
�SOns) . . . . . • . . . . . • . . . .  14.95 

AOMO.C. (825180) . . . . .  9.95 
PROM 1.5. (825181) . . . . .  9.95 
PROM O.C. (825184) . . . . .  9.95 
PAOM T.5. (825185) . . . . .  9.95 
PROM O.C. {825190) . . . .  14.95 
PA0M T.5. (825191) . . . .  14.95 

I 

WIRE WRAP SOCK 
(GOLD) lEVEL #3 

1·9 10·99 100-up 

DT1 050 - AppllcaHons: Teaching aids, 
appliances, clocks, automotive, telecommunlca· 
tlons, language translations, etc . 
The OT1050 Is a standard DIG !TALKER kll encoded with 137 separate 
and useful words, 2 tones, and 5 dlllerent silence durations. The 
words and tones have been assigned dlscrele addresses, making 11 
possible to output single words or words cqncatenated Into phrases 
or even sentences. Th8 "voice" ou1put of the DT\050 l.s a h\�t\l.y In
telligible male voice. Female and children's voices can be synthesiz
ed. The vocabulary Is chosen so that It Is applicable to many pro
duels and markets. 

The DT1050 conalatl ol • Speech Processor Chip, MMS410-4 {40-pln) 
and two (2)Speach AOM1 MM5216-4SSA1 and MM521 8-4SSA2 {24·pln) 
along with a Miller Won:! list and a recommended sch1matlc 
dlagr1m on the application �t'laa.l. 

pno50 DlgHalker'" . . . . . . . . . . . .  $34.95 ea. 
MM54104 Processor Chip . . . . . .  $14.95 ea. 

DT1057- Expands lhe DT1050 vocabulary lrom 1371o over 260 
words. Includes 2 ROMs and specs. 

7106fV/Kit' 
7107CPt. 
7107EV/KII' 
71 16CPt. 
72011US 
72051PG 
7205EV/K.I1' 
7206CJPE 
7206C£V/Kit' 
7207AIPO 
7207AEV/Ki1' 
7215JPG 
7215EV/Ki1' 
7216A1J1 
7215CIJI 
7216DIPI 
72171JI 
7217AJPI 
72241Pl 
7226A1Jl 
7226AEV/Kil' 

74HCOO " 
74HC02 " 
74HC03 " 
74HC04 " 
74HCUD4 14 
74HC08 " 
74HC10 " 
74HC1 1 14 
74HC14 " 
74HC20 " 
74HC27 " 
74HC32 " 
74HC42 " 
74HC51 14 
74HC58 14 
74HC73 14 
74HC74 1 4  
74HC75 16 
74HC76 " 
74HC85 " 
74HC85 " 
74HCI07 " 
74HC\09 " 
74HC112 " 
74HC113 " 
74HC132 14 
74HC137 " 
74HC138 " 

CM05 Precisioo nmer . . . . . . . . . . . . . . . • • . • . . . 14.95 
Slopwatch Ctlip. XTl . . . . . . . . . . . . . . . . . . . . . . . . 19.95 
J'fl OlgiiA/O(LCO Orive).. . . . . . . . . . . . . . . . . . . .  9.95 
3\': DigillCD Oisplay lor 71G6&7116 . . . . . . . . . . 19.95 

40 IC. Circui\ Board. Oisplar . . . . . . . . . . . . . . . . . . .  34.95 
40 3'11 �1\ AIO(lEO Ofivt) . . . . . . . . . . . . . . . . . . . . . 11.95 
40 lC, Circuli Board, Oispl."ly . . . . . . . . . . . . . . . . . . . . . .  2�.95 
�0 J'h Digi1 A/OLCD Ois. HLD. . . . . . . . . . . . . . . . 16.95 

:59 

lowSaueryVolt lndlcatOI" . . . . . . . . . . . . . . . . . . . . . 2.25 
CM05lE0 5tQ!lwa1th/Timer . . . . . . . . . . .  12.95 
5topwalctt Cnlp.XTL . . . . . . . . 14.95 
ToneGenera1or . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.95 
TMeGenera101" Chip. XTL . . . . . . . 7.95 
Oscilla!ClfController . . . • • .  5.95 
Freq. Co'JnterCIIip . XTl . . . . . . • . 7.95 
4 Func. CMOS StopwatchCKT . . . . . . . . . . . . . . . . . .  13.95 
4 Func. 51opwateh Chip. XTL . . . . . . . . . . . . . . . . . 14.9:t 
8 0ig'"univ. C&.Jn1er C.A. . . • . . . . . . . . . . 29.95 
8 0iQi1 Freq. Counter C.A.. . . . . . . . . . .  24.95 
8 0igi1Fre<�. CoonterC.C . . . . . . . . . . . . . • . . • • • . . 19.95 
4 Digit lEO Up/Down Counter C.A. . • . 10.95 
4 0igi1lEO Up/DownCounter C.C . . . . . . . . . . . . . . . 1 1 .95 
LC041'! 0igi1Up CounterORI • . • . • • . . . . . • . . . . . .  \0.95 · · . eoumer . . . • . . . . • 29.95 

99 

. . . . . . . . . . . . . . .  74.95 

."e9 
74HC259 16 1.49 

.55 74HC154 24 2.49 74HC266 14 1 . 19  
.59 74HC157 " 
.59 74HCT58 16 
.59 74HC\60 " 
.05 74HC161 " 
.59 74HC162 " 
.59 74HC163 " 
.75 74HC154 " 
.99 74HCt55 " 
.75 74HC173 " 
.75 74HC174 " 
.79 74HC175 " 
.79 74HC192 " 
.89 74HC193 " 
.79 74HC194 " 

1.59 74HC195 " 
.69 74HC237 1 6  
.79 74HC240 2D 
.79 74HC241 2D 
.79 74HC242 " 
.79 74HC243 14 
.99 74HC244 2D 

1.95 74HC245 20 
1.09 74HCU04 1s 

.89 

.89 
1 .29 
1 .29 
1.29 
1.29 
.1 .29 
2.79 
1.69 

.99 
.99 

1.39 
1.39 
1.09 
1.09 
2.95 
1.95 
1.95 
1 .95 
1 .95 
1.95 
2.49 

74HC273 20 2.89 
74HC280 14 3.95 
74HC373 2D 2.39 
74HC374 20 2.39 
74HC390 11i 1.49 
74HC393 II 1.49 
74HC533 20 2.39 
74HC534 2f) 2.39 
74HC595 16 3.95 
74HC588 20 3.19 
74HC4002 14 .59 
74HC4017 16 2. 19 
74HC4020 1 6  1 .39 
74HC4024 14 1.59 
74HC4040 16 1.39 
74HC4060 16 1 .39 
74HC4075 U .59 
74HC4078 14 .69 
74HC451 1  16" 2.69 
74HC4S14. 24 3.79 
74HC4538 16 2:39 
74HC4543 16 3.49 

r All o1hers are bu!lered. 
��.,.Programmable Array Logic (PALS) 

Tl074CN 
TLD81C? 
TL082CP 
TL084CN 
LM301CN 
LM302H 
LM304H 
LM305H 
LM307CN 
LMJ08CN 
LM309K 
LMJIOCN 
LM311CN 
LM312H 
LM317T 
LM317K 
LM318CN 8 
LMJ\9�1 " 
LM320K·5 
LM320K·12 
LM320K·15 
LMJ20T·5 
LM320T·I2 
LM320T·15 
LM323K 
LM324N 14 
LM337T 
LMJ38K 
lt.\3391/ 14 
LM340K·5 
LM340K·12 

Octal 10·1npu1 ANO·O A GaleArray(High 0u1pu1) . 
Hex 12·1npuiANO·ORGa1e Array (High0utpul) 
Ouad 14·1npu1 AND·OA Gale Array (High Oulpu\) 
Octal 10·1nput ANO·OR·Invef1Gate Array {low Outpul) 
Hex 1 2-lnputANO·OR·Inver1Ga.te Airay (Low0utpul) 
Quad 14·1npu1 ANO·OR-Inver1Ga1eArray(lowOu1puT) 
Octal 1 5·1nputANO·OR:InveriGale Array . . .  
Oc1al I i ANO·ORGate Array . .  

1 . 19 
1.95 

J5 
1 .95 
1.95 

.99 

.<5 
" 

1.25 
1.75 

I GateArray 
I 

LM733N 
LM340T·5 .79 LM739N 
LM340T·12 .79 LM741CN 
LM340T·I5 .79 LM747N 
LF347N " 1.49 LM748N 
lMJ48N 14 " lM131GN 
lM350K 4.95 LM1458CN 
LF355N 8 1 . 1 0  LM1488N 
LF356N • 1. 1 0  LMI489N 
LM370N .1 4  4.49 LM1496N 
LM373N " 3.95 LM1800N 
LMJ77N 14 1.95 LM1871N 
LM380N 14 .B9 LM\872N 

" 
8 

14 
8 

" 
" 
" " " " 

.69 LM381N 14 1.79 LM1877N·9 14 
2.49 LM382N " 1 .39 LM1889N " 
1 . 19 lM384N 14 1.79 LM189tiN " 
3.95 LM386N·3 8 .89 LM2002T 
1.95 TL494CN " 3.95 
1.95 Tl496CP 8 1.19 
1.35 NE531V 8 2.95 
1.35 NE544N " 2.95 
1.35 NE550A " l.95 

.B9 tiE555V • . J5 
. 89 LM556N .69 .89 t1E564N 2.95 " 

5.95 LM565N 1 .19. 8 
.59 LM566CN 1.49 

1.95 LM56TV .99 
6.95 NE570N 3.95 

.69 LM703CN 
1 .35 LM709N 
1.35 LM7101l 

1.49 
· .59 
.89 
.B9 

1.95 
2.49 
2.95 
3.25 
2.49 
2.25 
2.95 
1 .95 
1 .59 

.59 
1 . 19  
.9'l 

Circle 194 on inquiry card. 



HOME COMPUTER ACCESSORIES KEYBOARDS - POWER SUPPLIES DISK DRIVES AND CABLE 

VOICE SYNTHESIZER 
FOR APPLE A N D  COM MODORE 

JE520CM 
• Over 250 word vocabulary-affiXes allow the-formallon of more 

" 
. .  . . .. . . . ... ..,. ,.. ...... • • IUtDIUtllllana•U ' ' �'1.��\�'t.����':,�� •:�: g�� -:::.:::.::.::-=-· �a·.:: ::: 

1 06-Key 8-Bit Serial ASCII Keyboard 
· Numeric and cursor keypad · 10 user defina
ble keys • 7 LED function displays • Security 
lock • N-key rollover · Uses Intel 8048/87 48 · Color: white w/black panel · Documentation 
included · Weight: 6l2 l!=ls. 

KB139 . . . . . . . . . . . . . . . . .  $59.95 

�hu
a
d"�a5��:�'�!;,!���-� �:':�lt�e�u��r�a��· ::�am: �o:��f�· �;a� t"-�=='?.�T�P�o;;w;;e�rl/MMaa;!;teE!Cc:Co�rop�co�rarttkio�n�:...:...c:...:...c_;__:+)s'Vi[)C�3t.;�i 

ready whh documentation and sample software • Case size: REGULATED POWER SUPPLY 
7Y•"L x 3%"W x 1-3/8"H · Input: 10S-12S/210-2SOVAC at 47-63 Hz · Output: SVDC @ 3.0 
APPliCATIONS: • security Warning • Telecommunication Amps/6VDC @ 2.5 Amps · Line regulation: 0.05% · Load reg.: 0.1% • Teaching • Handicap Aid · Open frame mounts on any 1 of 3 surfaces · Size: 4%J"L x 4"W x • lnstrumentallon • Games 2Ya"H · Weight: 2 lbs. 

• Single-Sided • 77 Tracks • 400/SOOK Bytes 
Capacity • Industry Standard 
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density. Transler rate: 250K bits/sec. single density; 500K bits/sec. 
double density. The FDOIOO·B Is designed to work with the single
Sided soft sectored IBM Diskette I, or eq. disk cartridge. Power: 
t t SVAC @ 50·60Hz, + 24VDC @ 1.7 amps max., + SVDC @ 1.2 amps 
max. Unit as pictured above (docs not Include case, power supply, or 
cables). Size: 6.55� x 14 "l x 4.S'H. Weighs 12 lbs. Incl. 96-pg. 
manual. 

FDD1 00·8 _ $1 69.95 ea. 
51!4'' APPLE"' 
Direct Plug-In 

Compatible Disk Drive 

!:�.Jn��z:�����"�v:PrP����!�� ��
�
:��� ���:as!���;::�c�o��.���o�1;��-re��� l-=====::::.-t_IE:_tM�A�5't.16�B�.:..:·:..:·..:·..:·..:·.:...:..:...:..:...:.:....:..:....:..:..::..::..::..::..::..:..:...:..:..:.:...:.����----;;;v_;;;-;rE""M::"iW::.Cniii\ii:...;..;...;;..;..,. l speech Pmenor u: {with lour eu1tom memory chlpsJ, ttl• JE52D comprum Power/Mate Corporation �����:��h�c��n���!�;� �����.rv�.������d�:!.i�z'.�:��.'n•t 

lnH•cttons and emphuu. REGULATED POW.ER SUPPLy Single-Sided Half-Height SV.t" Drive 
• Single Or double density • 48 TPI • 40 tracks • 6ms track to track • SW 
power consumption • Bnrshless DC direct-drin motor • 160KBy1es lor
matted storage • One year warranty parts and labor 

c;..,..;, VDWULARYEXPANSION- MDDULE · Input: 1 OS-t2S/21 0-2SOVAC at47-63 Hz · Output: SV@ 6A/6V @ SA • �U lD ntr \000 Wit -nrds · Line reg.: 0.05% · Load reg.: 0.1% · Open frame mounts on any Double your work space with tho TEAC SW FlOPPY DISK DRIVE. Because 
tho TEAC FOSSA Drive is hall the height ol conventional drives, you can lit up 
to lour TEAC drives in the same space where two conventional drives lit. Or. 
have room lor two lloppy disk drives and a hard disk drive. lncludes opera\· 
lng mnnual. Requires: +SVDC 8 .SSA and + 1 2VOC 8 .3A. Size: s�·w x I �-H x 8"0. WI: 3 lbs. 

• Allows selection 111 11p to 6 addltianJJ wtJnl sets one of three surfaces • Size: ss,�NL x 47,�··w x 2%"H · WI: 4 lbs. 

JE664 EPROM PROGRAMMER 
8K to 64K EPROMS - 24 & 28 Pin Packages 

Completely Seii.COntJined - Requim: No Ad.ditional Sysll!lllS lor Opmtion 
· Programs and validates EPROMs ·Checks lor properly erased EPROMs 
• Emutafos PROMs OI'EPAOMs · RS232C Computer Interlace lor editing and 
program loading · Loads data into RAM by keyboard · Changes data in RAM 
by keyboard · Loads RAM lrom an EPROM · Compares EPAOMs for conlenl 
ditferences · Copies EPAOMs · Power Input I !SVAC. 61Hz. less than tOW POWer cons.umption • Enctos.ure: Color-coordinated. light tan panels with 
molded end pieces in mocha brown • Size: t S�"L x B�"D x 317"H • Welgt\t 
� lbs. 
Thl! .£664 EPROM Proo1anvncr emyi;Jtes and proorams various 8-S.t WOfd EPROMs 1rorn 6K 10 MK.f!it memory capaa�f. Oalacanbe enltfed iniO theJE6G4's internal S!{ x B·�l RAM in three 

ways: PI lfom a OOM Of EPOOM; (2) 1rorn an �1\al computer via tlle�tionai.JE665 RS232C ll.IS: tJJ irom its panel keyboaid. The JE664"s RAMs may be ac:asseod lor emulation purposes lrom 111e panel's test sexkel loan extl!fnal miaCipfOCI!SSOf. ltl programmino and emulallon.lhe 
.£664 alloWs fOf wrninatiM. charoQe and validation o1 proown tcll'ltent The JE664's RAMs 
canbeprOOfanviledll!Jiddyl<lall"t"s (Of iii!Yvalue).alowing lllusedaddl�inlheEPOOM 
lo be progr.rnmed laler 'Mihoul neassrty oi"""W'erasrng. The .£664 dlsQiays OATA and ADDRESS In ctr1'o'etlie::l htxadi!omar (alphanumenc) lormat. A ;"DISf\.AY EPIVlM DATA" bu!IM t11anQeS 111e DATA readout lrom RAM WOld 10 EPfO! wo.'ll and Is � In  bOth 
hWdeamalald binaryaxlt. The lfonl panel lealurtsaaJIMtlient operabnQgtide. The JE664 
� � one ..Nt6A.Jumper Mod\lle (aslisled !JelcM). 

JE664-A EPROM P�vommer • • • • • • • • • • • • •  $995.00 
Assembled & Test&d (InCludes JMI6A Module) · 

JE665 - RS232C INTERFACE OPTIOH - Jtte AS232C lnttrtac:e ODiion implements com;JU1er � IG the .1664"s PAM. This allows tile tomP'J(er to manipulate, stOfe and 
trw!efEPROMda\atoandllom tne.£664. A�pr�Jisbno issupplitd inMBASICIOf CP/l.l CQ'!lPIIIi!f$. Ooc:urmltatiM ispravidtd toadajltlhesoftwale toOU\el tomPU'.mMth an 
RS232port96001!.lr.x18-0ilv.trd.ocldparityand 2stopbits. 
FOR A UMITED TIME A SAM PL.E  OF SOFTWARE INRITTEN IN BASIC FOR 
THE ms.so• MOOEL I. LEVEL II COMPUTER WILL ALSO BE PROVIDED. 
JE664-ARS EPROM P�g.'w/JE665 Option • • • • •  $1195.00 

Assembled & Tesled (Includes JM16A Module) 
EPROM JUMPER MODULES - The..E664'sJJMPE.R MOOLI.E {PI!fsonality Modl.llt) is a 
plug-ii'I Module tllat pre·sets lheJE664 fOf tlle proper programming pulses tolheEPROMand 
CO!IIir;lutes\lle EPROM !.Otket a:nnecllons tor tha\ particular EPfiOM. 

· 

,IUti.l 271S.TMS2S16 (JI) 

..ltl\68 WS2716P.VI) · 5V.tSV.•I1V � n  • • . . 
..wJV, IUS25J2 �v � n � oo  . .  

• Bright 4·dlgll o.s- high display • 10 minute snoou •l•rm 
• AM/PM lndlc1tor • AutomeUc display dimmer · 
The JE750 Clock Kit Is a versatile 1 2-hour digital clock 
with 24-hour alarm. The clock has a bright O.S" high 
blue-green fluorescent display. The display will automat
ically dim with changing light conditions. The 24-hour 
alarm allows the user to disable the alarm and 'lmmediat
ely re-enable the alarm to activate 24 hours later. The kit 
includes al1 documentation, components, case and wall 
transformer. Size: 6W'.L x 314"W x 1 3!4"0. . 

Alarm Clock Kil . .  . ' • . . . .  $29.95 

Circle. 194 on inquiry card. 

EMA5/6C . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $39.95 
Switching Power Supply for APPLE II, II+ & lie'" FOSSA . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $249.95 

• Can drive four .floppy disk drives and up to eight expansion cards 51!4'' SHUGART DISK DRIVE 
· Short cirCuit and overload protection · Fits Inside Apple computer Double-Sided Half-Height SY4" Drive 
• Fully regulated +SV @ SA, +12V @ 3A, -SV @ .SA, -12V @ .SA . Slngto or double density • 48 TPI • 40 tracks • 409KBytes formatted 
• Direct plug-in power cord included • Size: 97i!"L x 3Y2''W x 21.� "H �:::

a
g
n� :a'"rtss ��d�����c�;:::�����!�:�r:������'::�h ��

n
Sl4e:O ' Weight: 2 lbs. Backed by the Industry's largest and most experienced engineering sales 

KHP4007 · $79 95 and service organization, tho SA455 1s the smar1 solution lor a wido range ot !-::======+==--=·-·_·_·_·_· _. _. _. _. _. _. _. ·-·-·_·_·_·_·_·_·_·_·_·_·_· _. _. __ . --t ���k�or2��i-��o5
n: �';;!���:8���:i.�.�a;a��-����j��:.svoc fi .7A 

. • Altracllvo, luncllonaldlsk storagosys\em • 50(B.)or75 (SY• 1 disk storage capacity • Easy tiling and retrieving 
• Pr"olocts disk lrom dust con\a.mlnatlon • Molded lrom 
durable smoked plasllcwl\h Iron\ carrying handle • Size· 
7'"W X 6Y1 'H x gy, "D • Weigh!: 2 lbs. P•rt No. Ouu(fiHO<I DM75 Sioros75(5'1• ')01skoltos . DMSO Sloros50(8') 01skenos . . 

'" 
... 

� -15 25U5 u .u m.ll5 
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$1.00 Postage for your 
FREE 1984 JAMECO CATALOG 

Ee Jaln��;-,M�. 
1355 SHOREWAY ROAD, BELMONT, CA S40!l2 

3184 PHONE ORDERS WELCOME - 592·8097 Telex: 176043 

SA455 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . : $259.9S 
51!4'' PANASONIC DISK DRIVE 

Double-Sided Half·Height 51/4" DRIVE 
Shugart SA455 E�uiv�lent 

• Singleordoobledooslty • 4_.8TPI • 40tnlckl · 6mstracktotrack • 327KBy1es 
tormalted storage • One year warranty parts and labor 
The JA551 Is perf oct lor word prccossors, pcrsonalond por1ob1e computers. 
smoll business computers and terminal add·ons. lncludes operating manual. 
Requires: +SVOC fi .9A and +1 2VOC Ci j A. Size: S.88"W x 1 .63"H x 8"0. WI: 
3.31bs. 

S '/, " DRIVES USE 34-PIN ASSEMBLIES 
8" DRIVES USE 50-PIN ASSEMBLIES 

"S = SOCKET CONNECTOR 
•c = CARD-EDGE CONNECTOR 

SINGLE DRIVE CABLE 

Drive 

5 '1• .. 
51/.t .. 

8 "  
8 "  

� ·s ,.. ·c 

Styla Part No. 
.� 

M 534-36-C 
N S34-60·C 
M SS0-36-C 
N SS0-60-C 

Slyi• N 

7.9S 
8.9S 

10.9S 
12.49 

u 
5 +  

7.2S 
8.39 
9.9S 

10.9S 

Kits include: Connector shells, connector 
pins, and power cables . 
Power Cable Kit for 5 If• " Drive Price 
Part No. PCK·5 . . . . . . . . . . . .  $2.95 
Power Cable Kit for Fu ii·Sized 8" Drive 
Part No. PCK·8 . . . . . . . . . . . .  $3.95 
Power Cable Kit for au me Fuii·Sized an Drive 
Part No. PCK·O . . . . . . . . . . . .  $4.95 

Erases 2708, 2716, 2732, 2764, 2516, 2532, 2564. Erases up to 6 chips 
within 51 minutes (1 chip In 37 minutes). Maintains constant axpo,ure 
dlst1nca of one Inch. Speci•l conductive loam liner eliminates static 
bulld·up. Bullt·ln safety lock to prevent UV exposure. Compact - only 
9.oo• x 3.7o• x 2..60·. Complete with holding tray lor 8 chips. 

DE-4 UV·EPROM Eraser . . . 579.95 
UVS·1 1 EL Replacement Bulb . .  $16.95 
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Plastic library 
case supplied 

with all diskettes 
purchased from 

California Digital. 

FIVE INCH SINGLE SIDED DOUBLE DENSITY 

���:� Each box 1 0  Boxes 100 Boxes �·�teen 

CAL DIGITAL�:tm 1 9.95 1 8.50 1 6.50 

�5�:m:rg 26.so 24.so 2 1 .75 

�e::m:ri 26.so 2s.2s 23.so 

e:Hm 26.so 22.2s 1 8.75 

��t:5=l::g 26.50 24.50 23.25 

m:mng 3s.oo 33.oo 3o.so 
FIVE INCH DOUBLE SIDED DOUBI,E DENSITY 

CAL DIGITAL�f.t:m 24.95 22.75 20.50 

eee:Hmg 39.9s 37.95 3 1 .25 
VRB·SS0/01 �==:��n� 39.95 37.95 32.75 
MRX-3491 ::um 3s.oo 31 .25 26.25 
MXL·MD2 
:�t::g�:g 39.95 37.95 34.75 

MAXELL I 96M•:t:t" .. 45.00 43.00 41 .25 
. DYS-104/20 

DYSAN g�m�:�g 42.50 ,40.50 35.50 

DYSAN / 96 
••::t/2• 

49.95 47.95 45.75 
EIGHT INCH SINGLE SIDED SINGLE DENSITY 

MMM·740/0 

MEMOREX MRX-3062 

DYS-3740/1 

29.50 27 .so 23.80 
27.75 26.60 22.25 
3 1 .50 29.50 25.60 
35.75 32.75 29.75 

EIGHT INCH SINGLE SIDED DOUBLE DENSITY 

MMM-741/0 

VERBATIM VRB-34/8000 

DYSAN OYS-3740110 

MAXELL MXL-F01 

37.75 35. 1 5  29. 1 5  
35.50 33.50 27. 1 5  
35.25 33.25 28.75 
40.75 38.75 32.25 
45.50 39.75 35. 1 5  

EIGHT INCH DOUBLE SIDED DOUBLE DENSITY 

MMM-743/0 

VERBATIM VRB-34/4001 

DYSAN OYS-3740/20 

MAXELL MXL-F02 

47.50 44.25 37.50 
39.25 36.75 3 1 .50 
41 .75 37.50 32.25 
54.65 49.75 40.50 
52.50 48.75 40.45 

New Location 
California Digital has just purchased 
a new distribution center six times the 
size of our existing facility. The new 
warehouse and retail store is in the 
city of Carson at 1 7700 Figueroa 
Street. We are located just oH the 
San Diego Freeway near the Good
year Blimp. Please stop by and visit 
our retail store when in the Los 

San D•ego Fwy. Angeles area. Store hours are 1 0  AM · 
to 5 PM Monday through Satur�ay. 

41 64 g,��o�$ l50ns 1$.9$ 
DYNAMIC MEMORY 

40274K dynamlc 2SOns. 
4 1 1 6 1 50ns. 16K 
4 1 1 6 200ns.16K 
4 1 6 4 1 50ns.64K 1 2 8 relresh 
41256 1 50ns.256K 
OP8409 dynamlccanlroller 

2708450ns. 1 K x 8  
2716 450ns. 2K li B  
2716TMS 450ns. Trl·valtage 
2732450ns. 4K • B  
2732 350ns. 4K x 8  
2532450ns. 4K x 8  
2764350ns.BK • a 
27128 350ns. 1 6K x 8  

ICM-402f'2SO 
ICM-41161!>0 
ICM-41162110 
ICM-41641'>o 
ICM-4125f150 
ICT·8409 

EPROMS 
ICE·2708 
ICE·2716 
ICE·2716TMS 
ICE·2732 
ICE·2732350 
ICE·2532 
ICE·2764 
ICE·27128 

STATIC MEMORY 
21 L02 200ns. 1 K stallc ICM·21L02200 
21 L02450ns. 1 K s1a1ic ICM·21L02450 
2 1 1 2 450ns.2K sta11c !CM·2112450 
2 1 1 4 300ns. 1 K • 4  ICM-211 4300 
4044TMS 450ns. 4K x 1 ICM·4044450 
5257 300ns. 4K ll 1 ICM·5257300 
6 1 1 6 P4200ns. 2K x 8  IC�116200 
6 1 1 6 P 3 1 50ns. 2K x 8  ICM·6116150 
'i167/2167 1 00ns. 1 6K x 1 (20pln) ICM-6167100 

GOLD S·100 EDGE CARD CONNECTORS 
ca1atag eachiQ-99 100+ 

tmsaos/1 .250" CNE·IMS 2.95 2 50 2.19 
SullonS HIIRcl. CNE·HHlO 4. ! 9 3.65 3 47 
S·IOO W1re W. CNE·WIO 3.95 3.50 3. 1 9 Alla!r . 140" sll CNE·100A 4.95 4.50 4 . 1 9  
. 156" CENTER EDGE CARD CONNECTORS 

���;� Uo��1sll 8����� �:� �: i� � �� 
36172 DIG sll CNE·72S 5.95 5.50 5 1 9  

01hercoonectors availableuponrcqucsl. 

1·31 3Z + 100 + 
1.99 1.85 1.75 
1.75 1.65 1.45 
1.75 1.65 1.45 
5.95 5.85 5.55 

Avalloble Mar.84 
39.00 35.00 29.00 

4.95 4.75 4.55 
4.50 4.25 3.97 
7.95 7.65 7.25 
<.50 3.75 3.55 
8.50 8.00 7.60 

10.50 9.90 9.50 
6.95 6.95 6.95 

18.95 

1.49 1.29 1.15 
1.29 t.•s .99 
2.99 2.85 2.75 
1.95 1.85 1.75 
3.49 3.25 2.99 
2.50 2.25 1.99 
4.85 4.65 4.50 
5.25 4.05 
9.95 9.50 

ORS 

NOTE! European customers. w e  have a large quan11ty a t  230 YOI I  5 0  Hz .  unils warehoused on F ranklort Germany. Anangemonts can be made to w1U call thesa drives lf'l quantilies ol50 or more 
1n Fr;mklort reducing lmporc durf and lreoght charges. 

REM EX og���E 1tl9 
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drive that has an double. gimbal mounted head assembly that guaranties lower head tracking. This dnve is mechanically solid. Remex has always been 
�������
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Eight Inch Single Sided Drives 

SH UGART 801 R 
SIEMENS FDD Hi0-8 
TANDDN 848E-1 Hall Height 

One Two Ten 
385 375 365 
1 69 1 69 159 
369 359 349 

Eight Inch Double Sided Drives 
SHUGART SA851 R 495 485 475 
QUME 842 "QiJME TRACK 8 "  459 459 449 
TANDON 848E-2 Hall Height 459 447 435 
REM EX RFD-4000 219 219 209 
MITSUBISHI M2894-63 447 439 433 
MITSUBISHI M2896-63 Half HI. 459 449 409 

Five Inch Sirigle Sided Drives 

TEAC FD-55A hall height 179 169 1 65 
SHUGART SA400L · 235 229 225 
SHUGART SA4 1 0  96TPI/80 Trk. 129 1 29 119 
SHUGART SA200 213 Height 159 149 139 
TANDON TM100-1 189 179 175 

Five Inch Double Sided Drives 

TEAC FD55B hall height 219 209 
CONTROL DATA 9409 IBM/PC 259 249 
REMEX RFD480 IBM/PC 199 1 89 
SHUGART SA450 319 309 
SHUGART SA455 Hall Height 259 249 
SHUGART SA465 Hall HI. 96TPI 289 279 
TANDON TM50-2 Hall Height 215 209 
TANDON TM55-4 hall HI. 96TPI 329 319 
TANDON 1 00-2 279 269 
TANDON 1 0 1 -4 96TP1 80 Track 369 355 
I'IIITSUBISHI 4851 Hall Heig�t 259 249 
MITSUBISHI 4853 112 HI. 96TPI 339 329 
MITSUBISHI 4854 112 HI., 8" elec. 465 449 
QUME 142 Hall Height 239 229 

Three Inch Disk Drives 

SHUGART SA300 with diskette 229 219 

Five Inch Winchester Hard Disk Drives 

SHUGART 612 1 3 M/Bytes 895 865 
SHUGART706 6 M/Byte, Half Ht 795 775 
SHUGART 7 1 2  13 M/Byte, 112 Ht. 895 865 
TANDON 503 1 9 M/Byte 895 875 

199 
239 
175 
299 
239 
269 
199 
309 
259 
350 
245 
319 
439 
219 

Upon request, al l  drives are supplied 
with power connectors and manual . 

ENCLOSURES 
����������1R1l�� ";!�Pu��

c
l�j��,ft�

s
���ITri�����;s7g;�����������k,� your application. The lollow1ng stock disk drive enclosures are available. 

All include power supplies I he 8" enclosures are supplied with exhaust la�s. 

I Horizontal mount �me full height 
or two half he1ght 8" disk 
drives. $239.00 
���
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��� WESTERN UNION . 

;,;, Easylink 
California Digital has recently contracted with the West
ern Union Telegraph Company for the privledge of offer
ing subscriptions to Western Union·s new Easylink data 
communications network. 

Your Choice 
Second Drive or Mon 

SAN YO Subscribers are able to transmit and receive domestic 
and international communications from a network of over 
1 .5 mi llen Worldwide Telex subscribers. Easylink also 
allows access to other Western Union services that till 
recently have been available only to dedicated Telex 
installations. 

IBM COMPATIBLE 
Sanyo Electronics has just released the long awaited IBM/PC look·a·like, the 
MBC-550. This is a complete microcomputer that includes 1 2BK/byte of 
memory. a 5%" 1 60K/byte disk drive upgradeable to 320K/byte drives. Also 
includes both color composite and RGB graphics interface, low profile key
board, and parallel printer port. Extensive software such as Sanyo Basic, disk 
utilities, Wordstar word processing software, Calcstar spread sheet & Easy 
Writer I. MS-OOS is supplied with the Sanyo computer. Most programs 
written for the IBM/PC will operate on the MBC-550. 

Send telegrams, Mailagrams and computer letters as 
easy as telephoning Western Union·s toll free access 
line. Your personal computer and modem become your 
link to the World. · 

One time $35.00 Installation fee includes Easylink self 
leaching user manual, Telex directory and your Easy link 
access password. 

199$ 
PRINTERS 1289 

Slit IJemlnl 
MATRIX PRINTERS 

SlarGcmm•·IOX 120 char/soc. 
SlarGem.no- ISX. 100ch,l:l' /sec. IS'' paper. 
Slar Gcmon o 0el1a 1 0. 160Char/scc 
St;�rCoe- SOFTiuctoon & Ual;IOr 
Toshoba P1 350. 192char/scc. ltH!crquaJity 

8��;\: ��� ����� fn���-��:.· ;;rc�:�lscc. Qkidala 83A & pa.rallcl 1 5 paper iUalaB�A & paratlel I S'' paper 

STR·GIOX 
STA-GlSX 
STR-010 
VST-C80FT 
TOS·1350 
OKI·B2A 
OKI-92A 
OKI·fl3A 
0KJ-84A 
OKI-2350 
EPS-FX60 
EPS-MXHlO 
NEC-8023A 
ADX-9501A 
ADX·962QA 
OTX-7030 
PR0-7500 
PR0-6510P 
PRQ-2P 
DPS-6600 
PTX-P300 
PTX-PfiOO 
TNS·1JOP 

289.00 
419.00 
495.00 
229.00 

1495.00 
379.00 
479.00 
619.00 

1 0 19.00 
1995.00 

529.00 
569.00 
369.00 

1099.00 
1 199.00 
1595.00 

169.00 
359.00 
689.00 

6985.00 
425000 
5795.00 
62900 

1979.00 
1979.00 
1799.00 

995.00 
459.00 
659.00 

176500 
879.00 
539.00 
695.00 
779.00 

1 125.00 
1 125.00 

729.00 
495.00 

TERM I 
Perkin Elmer 

Apple 11/e, 64K computer only 
Apple 11/e starter kit, monitor, disk. 80 col. card. 
Advanced Busness Tech. 13 Key Pad 
Calif. Computer 771 OA Async. Serial Interface 
Calif. Computer 771 OB same but lor modem 
Calif. Computer 71 14A 12K PROM module 
Calif. Computer 7720A parallel interlace 
Calif. Computer 7724A Calandar/ctock modual 
Calif. Computer 7729A Centronics interlace 
Calif. Comp�ter 7740A programmable timer 
California D1gitat 16K card for standard Apple II 
Hayes Micromodem II lor Apple 11 
Kensington Micro, System saver fan 
Microsoft Soltcard with CP/M: Z·BO 
Mountain Computer ""The Clock" 
Mountain Computer AD/DA 16 input Bbit 
Mountain Computer ROM Plus with keybd. filter 
Mountain Computer ROM writer/socket socket 
Orange Micro ""GRAPPLER'" parallel interface 
Sorrento Valley a·· controller double side 010. 
TEAC SIJ.�o" disk drive fOf Apple II 
Vista Vision 80; 80 column card for std. Apple II 
Vista 8'" disk controller double side 010. 

APL·2E $989 
APL·2ESK 1365 
A8T-138 109 
CCS-7710 125 
CCS-77108 125 
CCS-7 1 1 4  99 
CCS-7720 99 
CCS-7724 99 
CCS-7729 99 
CCS-7740 99 
CAL·A16 39 
HYS·MM2 279 
KEN-SF1 75 
MSF·SFTCO 239 
MTN·TCLK 225 
MTN·AOOA 269 
MTN·RMF 169 
MTN·ROMW 139 
OMS·G2 135 
SVA223 395 
TEA·A2 269 
VSA.VISBO 289 
VSA·ABOO 389 

149 

Along with all this California Digital offers "FREE" your choice of either a 
second disk drive, or a high resolution green or amber screen monitor. All at 
the super low price of only $995. 
We are currently experiencing an initial shortage of this computer. Please 
place your orders early. The MBC�5'50 will be shipped on a first ordered basis. 

256 KILOBYTE 
MEMORY BOARD 

1491 
• 2� kllollylesot memortusing64KdynamlcRAM. • Ower one mep�tryte ot memory using the new 

256Kdynamlt RAM thlps. • ErroJdetetlion-trap c�pablllty. e lndivldu!I 16Kblotk tanberelocaled lo any 
boundcy wlthlna megabyteo! RAM. • 24 blt addreulngand phantom modecapabllil'f. 

S• l 00 BOARDS 
1 6  BIT MICROPROCESSORS 

OctagonduatCPU 60881ZBO. � controller. OCT-88280 795 DO 
Godlloul 8086/l!a87 mJCro(omp. 16 brt. GBT-8687 495.00 
Godtwut ouat plocessor 8085!B088. 8!16 . GBT·8586 359.00 

SINGLE BOARD COMPUTERS 
595.00 

��� gg 
675.00 

Godbout Z80. 24 bit e�lendOO add GBT-280 250.00 
Cahlornra CompulerZBO microprccessor CCS-2810 275.00 
TarbeiiZBOwrlh 1Wo RS232pons TAA·Z80 339.00 

FLOPPY DISK CONTROLLERS 
Godbou\ 01Sir l . double denslty. GBT·OSK1 395.00 
CahtorniaComputei 2422AwrthCPM CCS-2422 339.00 
Mo11aw 01sk Jotlrey II wrlh CPM 2.2 MOS·OJ2 350.00 
Morrow Ors�Joc�ey l witllCPM. sgL. Den. MOS-OJI 225 00 
Tarbel1Eiec1rcmtsdoullle denslty TAR·ODC 419 00 
larbeli Eieclronics srnglelknsny TAR-SOC 279.00 
fulcrum O!.IA OmnrOrsk. 110 to l!.anl diSk fCM-00 1 389.00 

CPM OPERATING SYSTEM 
Orgltai ResearchCPfM J.O. B"" �I. den. ORC·CpMJO 249.00 
Godbout CPI.1 2 2 I01 01Sk l .  GBT·CpM22 159.00 
Godbou1CPM86 1or8088and80!16 GBJ.CpMBS 26500 
Tarlle11Eiectlon1CS CPM 2 2  TAR-CpM22 15900 

HARD DISK CONTROLLERS 
Octagonhard drskcontrollerwith EIC. OCT-HOI �75.00 
God�cut0isk2. B·· � H"" hard diSk GBT-DSK2 569 00 
Gadbout0isk3. Jor 51.4"" Winchesters GBT·DSKJ Nov. 
Marrow Oesrgns conlroller far 5\o ·· Win. MOS·W506 495.00 
WeslernOrgrlal newWD·IOOI (nat S-100J WOI-1001 J9500 

EPROM BOARDS 
lnn�r Access EPROM Bd. programs27128 1AC-Pt00 465.00 
DrgJtaiRcsearch PROM tu.rard.J2K OGR·PJ2 1 1 9.00 

STATIC MEMORY BOARDS 
GodbOut Ram 1 6 . 541< 16Drt aatatrans GBT·R16 J5900 
Godllou1 Ram 1 7 . 6 4 K 8 bll24 bitaddress GBT-R1 7  35900 
Godbou!Ram21 128Kbyle8116 !rans1er GBJ R21 85900 
fulcrum OmnrRam 811 6 tr�nslerbank FCM-AB15 395 00 
CalrJornra Compuler 21 16. Bbitonly. CCS·2t16 2�9 DO 

DYNAMIC MEMORY BOARDS 
Cahtornra01Qr!ai256Ke�pandto 1 Me11. CAl-0256 495.00 
CalrtormaComp. 2066. 6JK il.:urkselect CCS-2066 295.00 

INTERFACE BOARDS 
GBT-133A 
GBT-150A 
GBT-135A 
GBT·138A 
GBT·187A 
CCS-2710 

··-g��:�H5 
CCS-2830 
MOS·Mlll 

SPECIAL FUNCTION BOARDS 
Hayes 5·100 M1cromodem . .300 tlaud. 
OTCompu1erclocktall!ndar. banery OlC-CC100 
Godbout System suppof1 boatd. 4K EPROMGBT ·SYS 1 
GodlloutSystemsupponlloard. 951 1 m•thGBT -5951 1 
Dual Systems. 4 channel 1 2blt0/Aronv. OSC-AOM12 
Ouat System 12 bllresotutl011. 32ch AID OSC·A1M12 
Mullms0pto·lsolatm. conlrols 8 ch. MUt-ICB10 
Mullms eAtenderlloard .,.,.rth iOQIC & probe MUt-lB4 
1/0 Technology.,.,.ire .,.,.rap prototype IOT·\'/100 49.00 
Artec Eiectron�wuewrap prolol'fpe AAT·'M'IIOO 25.00 
ArlecEiectronicsgeneral purposesolder ART-GPIOO 25.00 

MAINFRAMES & MOTHER BOARDS 
Eclipse Oala. stainlcss.22 slct EDP-100 
GodllourEnclosure 2.20 stots GBT·MF2D 
CalllcrniaCcmputer2200. 1 2 slot CCS-2200 479.00 
Cahlarma0igrta! 18 slot motllcr board CAt-MBtB 35.00 
Gadbout \2 stotmother bo�rdassembled GBT·MB12 149.00 

CP/M SOFTWARE 
AdaSolt CP/M ADA-445C 395.00 
0-Base I I  AS H-Ot 5C 429.00 
Wordstar MPR-t87C 309.00 
Mailmerge MPR-392C 1 69.00 
Spellstar MPR-429C 1 69.00 
Multiplan MSF-483C 189.00 
Macro 80 MSF-t87C 139.00 

Supersolt 
MAC 
CP/M3.0 
Despool 
Pascal Plus 
CP/M86 
MP/M tl  

MPR-309C 149.00 
DGR-401 C 85.00 
DGR-4t0C 249.00 
DGR-367C 45.00 
DGR-004C 429.00 
DGR-t 86C 239.00 
DGR-208C 379.00 



STATIC RAMS 

2 1 0 1  256 I 4 (450ns) 
5 1 0 1  256 1 4 (450ns) (cm01) 
2 1 02·1 1024 1 I (450ns) 
2 1 02L·4 1 024 1 I (450ns) (LPJ 
2 1 02L·2 1 024 1 I (250ns) (LPJ 
2 1 1 1  256 1 4 (450ns) 
2 1 1 2  256 1 4 (450ns) 
2 1 1 4  1 024 1 4 (450ns) 
2 1 1 4·25 1 024 1 4 (250ns) 
2 1 1 4L·4 1 024 1 4 (450ns) (LPI 
2 1 1 4L·3 1 024 1 4 (300ns) (LPI 
2 1 1 4L·2 1 024 1 4 J200nsi 1LPI 
2 1 47 4096 1 I (55nsJ 
TMS404H 4096 1 I (450nsl 
TMS4044·3 4096 1 I (300nsi 
TMS4044·2 4096 1 I (200nsJ 
MK4 1 1 8  I 024 1 8 (250nsJ 
TMM201 6·200 2048 1 8 (200nsl 
TMM2016·150 2048 1 8 (1 50nsJ 
TMM2016·100 2048 1 8 (l OOns) 
HM61 16·4 2048 1 8 (200ns( (cmosl 
HM6 1 16·3 2048 1 8 ( 1 50nsl (cmosl 
HM61 1 6·2 2048 1 8 ( 1 20ns) (cmosl 
HM61 1 6LP·4 2048 1 8 (200ns( (cmDSIILPI 
HM61 1 6LP·3 2048 1 8 (1 50nsl lcmos11LPI 
HM61 1 6LP·2 2048 1 8 (1 20ns( (cmos11LPI 
1·6 1 32 4096 1 8 (300nsJ (Oslal) 

LP = Low Power Qslal = Quasi·Siallc 

DYNAM I C  RAMS 

TMS4027 4096 1 I (250nsJ 
UP04 1 1  4096 1 I (300nsJ 
M M 5280 4096 1 I (300naJ 
MK4 1 08 8 1 92 1 I (200ns) 
M M 5298 8 1 92 1 I (250nsJ 
4 1 1 6·250 1 6384 1 I (250nsJ 
4 1 1 6·200 1 6384 1 I (200nsi 
4 1 1 6·150 1 6384 1 I (150nsJ 
2 1 1 8  1 6384 1 I (1 50ns( (5vl 
4 1 64·250 65536 1 I (250nal 
4 1 64·200 65536 1 I (200na( (5vJ 
4 1 64·150 65536 1 I (1 50nsi (5vJ 

5V = Single 5 Voil Supply 

E PROMS 
1 702 256 1 8 (luaJ 
2708 I 024 1 8 (450nsi 
2758 I 024 1 8 (450nsJ 
2758 1024 1 8 (450ns) (5vl 
2 7 1 6  2048 1 8 (450ns) (5vJ 
27 16·1 2048 1 8 (350na) (5vl 
TMS25 1 6  2048 1 8 (450naJ (5vJ 
TMS27 1 6  2048 1 8 (450naJ 
TMS2532 4096 1 8 (450ns) (5v) 
2732 4096 1 8 (450nsJ (5vJ 
2732·250 4096 1 8 (250ns) (5vi 
2732·200 4096 1 8 (200nsJ (5VJ 
2764 8 1 92 1 8 (450nsJ (5vJ 
2764·250 8 1 92 1 8 (250nsJ (5vJ 
2764·200 8 1 92 1 I (200ns) (5vJ 
TMS2564 8 1 92 1 8 (450nsJ (5vJ 
MC68764 8 1 92 1 8 (450ns( (5v( (24 plnl 
27128 1 6384 I 8 Cali 

5v = Single 5 Voll Supply 

74LSOO 
74LSOO .23 74LS92 
74LS01 .24 74LS93 

74LS02 .24 74LS95 

74LS03 .24 74LS96 

74LS04 .23 74LS107 

74LS05 .24 74LS109 

74LS08 .27 74LS112 
74LS09 .28 74LS1 1 3  

74LS10 .24 74LS114 

74LS11 .34 74LS122 

74LS12 .34 74LS123 

74LS13 .44 74LS124 

74LS14 .58 74LS125 

74LS15 .34 74LS126 

74LS20 .24 74LS132 

74LS21 .28 74LS133 
74LS22 .24 74LS136 

74LS26 .28 74LS137 

74LS27 .28 74LS138 

74LS28 .34 74LS139 
74LS30 .24 74LS145 
74LS32 .28 74LS147 

74LS33 .54 74LS148 

74LS37 .34 74LS151 
74LS38 .34 74LS153 

74LS40 .24 74LS154 
74LS42 .48 74LS155 
74LS47 .74 74LS156 
74LS48 .74 74LS157 
74LS49 .74 74LS158 
74LS51 .24 74LS160 
74LS54 .28 74LS161 
74LS55 .28 74LS162 

74LS63 1.20 74LS163 
74LS73 .38 74LS164 
74LS74 .34 74LS165 
74LS75 .38 74LS166 
74LS76 .38 74LS168 
74LS78 .48 74LS169 

74LS83 .59 74LS170 

74LS85 .68 74LS173 
74LS86 .38 74LS174 
74LS90 .54 74LS175 
74LS91 .88 74LS181 

1 .90 
3.90 
.88 
.98 

1 .45 
2.45 
2.95 

8/7.95 
8/8.95 
8/9.95 

8/10.95 
8/1 1 .95 

4.90 
3.45 
3.95 
4.45 
9.90 
4 . 10  
4.90 
6.1 0 
4.70 
4.90 
8.90 
5.90 
6.90 
9.95 

33.95 

1.95 
2.95 
2.95 
1.90 
1.80 
.49 
.89 

1.20 
4.90 
4.45 
5.45 
6.45 

4.45 
2.49 
2.49 
5.90 
2.95 
5.90 
5.45 
7.90 
5.90 
3.95 
8.90 

1 0.95 
5.95 

1 3.95 
23.95 
1 6.95 
38.95 
1 9.95 

.54 

.54 

.74 

.88 

.38 

.38 

.38 

.38 

.38 

.44 

.78 

2.85 

.48 

.48 

.58 

.58 

.38 

.98 

.54 

.54 

1.15 

2.45 

1.30 

.54 

.54 

1.85 

.68 

.68 

.64 

.58 

.68 

.64 

.68 

.64 

.68 

.94 

1.90 

1.70 

1 . 70 

1 .45 

.68 

.54 

.54 

2.10 

74LS189 8.90 74LS363 1.30 

74LS190 .88 74LS364 1.90 

74LS191 .88 74LS365 · .48 

74LS192 .78 74LS366 .48 

74LS193 .78 74LS367 .44 

74LS194 .68 74LS368 .44 

74LS195 .68 74LS373 1.35 

74LS196 .78 74LS374 1.35 

74LS197 .78 74LS377 1.35 

74LS221 .88 74LS378 1.13 

74LS240 .94 74LS379 1.30 

74LS241 .98 74LS385 1.85 

74LS242 .98 74LS386 .44 

74LS243 .98 74LS390 1.15 

74LS244 1.25 74LS393 1.15 

74LS245 1.45 74LS395 1.15 

74LS247 .74 74LS399 1.45 

74LS248 .98 74LS424 2.90 

74LS249 .98 74LS447 .36 

74LS251 .58 74LS490 1.90 

74LS253 .58 74LS624 3.95 

74LS257 .58 74LS640 2.15 

74LS258 .58 74LS645 2.15 

74LS259 2.70 74LS668 1.65 

74LS260 .58 74LS669 1.85 

74LS266 .54 74LS670 1.45 

74LS273 1.45 74LS674 9.60 

74LS275 3.30 74LS682 3.15 

74LS279 .48 74LS683 3.15 

74LS280 1.95 74LS684 3.15 
74LS283 .68 74LS685 3.15 

74LS290 .88 74LS688 2.35 

74LS293 .88 74LS689 3.15 
74LS295 .98 74LS783 23.95 
74LS298 .88 81 LS95 1.45 

74LS299 1 . 70 81 LS96 1.45 

74LS323 3.45 81 LS97 1.45 
74LS324 1.70 81LS98 1.45 

74LS�52 1.25 25LS2521 2.75 

74LS353 1.25 25LS2569 4.2(1 
6500 
1 M H Z  

6502 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4.90 
6504 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.90 
6505 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8.90 
6507 . . · · · · · · · · • • • · · · ·  · · · · · · · · · · · · · · · · · · ·  9.90 
6520 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4.30 
6522 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.90 
6532 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9.90 
6545 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21 .50 
6551 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 0.85 

2 M H Z  
6502A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.90 
6522A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9.90 
6532A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 0.95 
6545A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26.95 
6551 A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 0.95 

3 M H Z  

65028 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9.90 

6800 
68000 . . . . . . • . . . . . . . . . . . . . • . . • . . . . . . .  58.95 

6800 . . . . . . . . . . . . . . . . . . . . . . . • . • . • . . . . .  3.90 

6802 . . . . • . • . . . • • . • . . . . . . . . . . . . . . . . . . .  7.90 

6808 • • . . . . . . . . • . • . . . • . . . . . . • . • . . . . . .  12.90 

6809E . . . . • . • . . . . . . . . • . • . , . • .  , . , . . . . .  18.95 

6809 . . . . . • . • . . . . . . • . • . • . • . • . • . • . . . . .  10.95 

6810 • . . . . . • . • . • . . . . . . . . . • . . . . . . . . . . . .  2.90 

6820 . . . . . . . . . . • . • . • . • . . . • . • . • • • . . . . . .  4.30 

6821 . . . . . • . • . . . . • . . . • • • . • . • . • . • . • . . . .  3.20 

6828 . . . . • . • . . . . . . . . . . • . • . • . • . • . • . . . .  13.95 

6840 . . . . • . • . • . . . . . . . . • . • . • . • . • . . . . . . 11.95 

6843 . . . . . . • . • . • . . . . . . • . • . . . . . • . • . . . .  33.95 

6844 . . . . • . . . . . . • . . . • . • . • . • . . . . . . . . . .  24.95 

6845 . . . . • . . . • • . . . • . • . . . . . . . . • . . . . . . .  13.95 

6847 . . . . . • . • . • . . . . • . • . . . . . . . . . . . . . . .  10.95 

6850 . . . • • . • . . . . . . • . • . • . • . . . . . • . • • . . . .  3.20 

6852 . . . • • • • . • . . . . . . . . • • • • • . • . • . . . . . . .  15.70 

6860 . • • . . • • . . . . . . • . • . • . • . • . • . • . • . . . . .  9.90 

6862 . . . . • . . • . • . • . • . . . . . . . . . . . . . . . . . .  10.95 

6875 . . . . . • . • . • . . . . . . . . • . • . • . • . • . . . . . .  6.90 

6880 . . . . . • . • . • . • . . . . . . . . . . • . • . . . . . . . .  2.20 

6883 . . . . . . . . . . . . . • . • . • . • . • . • . • . • . . . .  21.95 

68047 . . . . . . . . . • . . . . . . . . . . . . . . . . • • . • .  23.95 

68488 . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . .  18.95 

6800 1 MHZ 

68800 . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9.95 

68802 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21.25 

68809E . . . . . • •  , . , . . . . • . • . • . • . • . • . . . . .  28.95 

68809 . . . . . . • . • . . . . . . . . • . • . • . • . • . . . . .  28.95 

68810 . . . . • . • . . . . . . • . • . • . • . • . • . • . . . . . .  6.90 

68821 . . . . • . • . • . • . . . . . . . . . . • . . . . . . . . . .  6.90 

68845 . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . .  18.95 

68850 . . . . • . • . . . . . . . . . . . • • . . . • . • . . . . . .  5.90 

8000 
8035 . . . . . . . • . . . . . . . . . . . . . . . . . . . • . . . . .  5.90 

8039 . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . .  6.90 

INS-8060 . . . . . . . • . • . • . • . . . • . • • . . • . . . . .  16.95 

INS-8073 . . . . . . . • . • . • . • . , . • . • . • . • . . . .  49.95 

8080 . • . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . .  3.90 

8085 . . . . . . . . . . . . • . • . • . . . • . . . . • . . . . . . .  5.90 

8085A-2 . . . . • . • . . . . . • • . . . . • . • . • . • . . . .  10.95 

8086 . . . . . . • . • . • . • . • . . . . . . • . . . • . • . . . .  28.95 

8087 . . . . . . • • • . . . . . . . . . . • . • . . . . . . . . . .  CALL 

8088 . . . . . . . . . . . • . • . . . • . . • . • . • . . . . . . .  3 8.95 

8089 . . . . . • . . . . . . . . • . . . . . . • . • . • . . . . . .  88.95 

8155 . . . . . . • . • . . . . • . • . . . . . . . . . . . . . . . . .  6.90 

8155-2 . . . • . . . . • . • . • . • . . . . . . . • . • . • . . . . .  7.90 

8156 . . . . • . . • . . . . . . . • . . • . . . . . . • . • . . . . •  6.90 

8185 . • • . . . • . . • . . . . . . . . . . • . . . • . • . . . . .  28.95 

8185·2 . . . . . . • . . . . . . • . • .  

· 
• . • . • . • . • . . . . .  38.95 

8741 . . . . . . . • . • . . . . • . • . • . • . • . • . • . . . . .  38.95 

8748 . • . • • . . • . • . . . . • . • . • . • . • . • . • . . . . .  49.95 

8755 . . . . • . . • • • . . . . . . • . • . • . • . • . • . . . . .  23.95 



8200 
8202 . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . .  23.95 
8203 · · · · · · · · · · · · · · · · · · · · • · · · · · · · • · • • · · ·  38.95 
8205 · · · • • • • • • • · · · · · · · • · · · · · · · · • · • · · • · · · ·  3.45 
821 2 . . . . . • • • • • . . . . . . . . . . • . . . . . . • . . . . • . . .  1 .75 
8214 . . . . . . . . • . • • . . . • . . . . . . . . . . • • . • . • • . . .  3.80 
8216 . . . . . . . • . . • • . • . . . . . . . • • • . • • • • . . . . . • •  1 . 70 
8224 . . . . . . . . . . . . . . . . . . . . . . • • • . . • • . . . . . . .  2.20 
8226 . . . • . . . . . . . . . . . . . • .  , . . . . • . • . . • . . . . . .  1 . 75 
8228 · · · • · · · · · · • · · · • • • • • · · · • • · • • · · · · • · · · ·  3.45 
8237 . . . . . . . . . . . . . . . . . . . . • • • • . • • . • . . . . . •  1 8.95 
8237·5 . . . . . . . . . . . . . . . . . . . . . . . • . • • • • . . . .  20.95 
8238 . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . .  4.45 
8243 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • .  1 0.95 
8250 . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . • . . . .  1 8.95 
8251 . . . . . . . . . . . . . . . . . . • • • . . . . . . . . . . . . . . .  4.45 
8253 · · · • • • • • · · · · • · · · · · · · · · · · · ·  . . . . . . . . . .  6.90 
8255 . • . • • . • . . . . • . . . . . . . . . . . . . . . . . . . . • . .  1 4.95 
8255·5 . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 B. 95 
8257 • • . . . . . . . . . . . . . . . . . . . . . . . • . • • . . . . . . .  7.90 
8257-5 . . . . • . . . . . . . • • . . . . . . • . . . . . . . . . . • • .  8.90 
8259 · • · · · · • · • • • · · · · · · · · · · · · • · · · · • · · · · · · ·  6.85 
8259·5 · · · · · · · · · · · · · · · · · · · · · · - · · · · · · · · · · ·  7.45 
8271 . . . • . . • . . . . . . . . . . . . . . . . . . • • . • . . . . . .  38.95 
8272 · · · · · · • · • · · · · · · · · · · · · · · · · • · • • · · · · · ·  38.95 
8275 . . . . . . • • • . • . . . . . . . . . . . . . . • . . . . . . . • •  28.95 
8279 • • · · · · · · · · · · · · · · · · · · · · • · • • · • · · · · · · · ·  8.90 
8279·5 . . . . • • • . . . . . • • • . . . . . . . . . . • • • . • . . . .  9.00 
8283 . . . . . • • • • • • . • • • • • • • • • . • . . . • • • . . • • • • .  6.45 
8284 . . . • • • • . . . . . . . . • . • • . • • • • • • • • • • . . . • .  14.95 
8286 • . . . . . . . . • • • • . • . . . • • • • • . . . • • . . . . . . . .  6.45 
8287 . . . . . • • . • • . . . . . . . . • . . .  · · • • • · • •  . . . . . . 6.45 
8288 · · · · · • · • · · • • • • · • • • • • • • • • • · • · • • · · · · .  24.00 
8289 . • • . . . • • . . . . . . . . • • • . . . . . . . . .  · . . . . . . . 48.95 

Z·80 
2.5 M H Z  

ZBG-CPU . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3.90 
ZBG-CTC . • . • . • . . • . . . . . . . . . . . . . . . • • . . .  : . .  3.95 
Z8G-DART . . • . • . • • . . . . . . . . . . . . . . . . . . . . .  1 0.95 
ZBG-DMA • • • • . . • • • • • • . . . . . . . . • • • • • • . . . •  1 3.95 
Z8G-PIO . . . . . . . . • • . . . . . . . . • . • • . . . . . . . . . . .  3.95 
Z8G-5IO/o . . . . . . . . . . . . . . . . . . • . • . . . • • . . .  1 1 .95 
ZBG-510/1 . . . . . . . . . . . . . . . . . . . . . • • • • . • . .  1 1 .95 
ZBG-510/2 . . . . . . . . . . . . . . . . . . . . . • . . . . . . .  1 1 .95 
ZBG-510/9 . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 1 .95 

4.0 M H Z  
ZBOA·CPU . . . . . . . . . . . . . • . • . . . . . . . . . . . . . . •  4.29 
Z80A·CTC . . • . • . • . . . . . . . . . . . . . . . . . . . . . . . .  4.90 
ZBOA·DART . . . . • • . • • . . . • . • . . • • • • • • . . . . . .  9.95 
ZBOA·DMA . • . . . . . . . . . . . . . . . . . . . . . • . . . . .  1 2.95 
ZBOA·PIO . . . . . . . . . . . . . . . . . . . . . • . • . . . . . . .  4.29 
ZBOA-510/0 • . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 2 .95 
Z80A·510/1 . . . . . • . • . . . . . . . . . . . . . . . . . . • .  1 2.95 
ZBOA·SI0/2 . . . . . . • . . . . . . . . . . . . . • . . . . . . .  1 2.95 
ZBOA-510/9 . . . . . . . • . . . • . . . . . . . . . . . • . . . .  1 2.95 

6.0 M H Z  
ZBOB·CPU . . . . . . . . . . . . . . . . . .  · . . . . . . . . . . . . .  9.95 
ZBOB·CTC . . . . . . . . . . . . . . . . . . . . . . . . . . • • .  1 2.95 
Z80B·PIO . . . . . • . . . . . . . . . . . . . . . . . . . . . . . .  1 2.95 
ZBOB·DART . . . . . • • . • . . . . . . . . . . . . . . • • • . .  1 2.95 

ZI LOG 
Z6132 . . . . . • . • . • . . . . . . . . . . . . . . . . . . . . . . .  33.95 
ZB671 . . . • • • . . . . . . . . • . . . . . . . . . . . . . . . . . .  38.95 

DISC CONTROLLERS 
1771 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15.95 
1791 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  23.95 
1793 . . . . . • . • . • . . . . . . . . . . . . • . • . • . . . . .  25.95 
1795 . . . . . • . . . • . . . . . . . . . . . . . . . . • . . . . .  48.95 
1797 . . . . . . . • . • . • . . . . . . . . . . . . . . . . . . . .  48.95 
2791 . . . . . . . . . . • . • . • . • . • . • . • . • . . . . . . .  53.95 
2793 . . . . . . . • . • . • . . . . . . . . . . . . . . . . . . . .  53.95 
2795 . . . . . . . • . • . • . . . . . . . . • . . . . . . . . . . .  58.95 
2797 . . . . . . . • . • . . . . . . • . • . • . • . • . • . . . . .  58.95 
6843 . . . . . .  · . . . . . . . . • . • . • . . . . . • . • . . . . .  33.95 
8272 . . . . . . . . . . . . . . • . . . . . • . . . . . . . . . . .  38.95 
UPD765 . . . • . • . . . • . • . . . • • • . . . • . . . . . . .  38.95 
MB8876 . . . . . . . . . . . . . .  

· 
. . . • . . . . . . . . . . .  28.95 

MB8877 . . . • . . . . . . • . • . . . . . . . . . . . . . . . .  33.95 
1691 . . . . . . • . • . . . . . . . . . . • . • . • . • . • . . . .  16.95 
2143 . . . . . . . . . . . . . . . . . . . . . . . . . . • . • . . . .  17.95 

UARTS 
AY3-1014 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.90 
AY5-1013 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3.90 
AY3-1015 . . . . . . • . • . • . • . • . . . . . . . . . . . . . . .  6.90 
PT-1472 . . . . . . . • . • . . . . . . . . . . . . . . . . . . . . .  9.90 
TR1602 . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . .  3.90 
2350 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9.90 
2651 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8.90 
TMS6011 . . . . • . • . . . • . . . . . . . . . . . . . . . . . . .  5.90 
IM6402 . . . . . . . . . . . . . . . • . • . • . . . . . • . . . . .  7.90 
IM6403 . . . . . • . • . • . • . • . . . • . • . • . • . . . . . . .  8.90 
INS8250 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9.95 

I NTERFACE 
8T26 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1.54 
8T28 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1.84 
8T95 . . . . • . • . • . • . • . • . • . • . • . . . • . . . . . . . . .88 
8T96 . . . . . . • . • . • . • . . . • . . . . . . . . . • . • . . . . . 88 
8T97 . . . . . . . . • . . . • . . . . . . . . . . . • . . . . . . . . . 88 
8T98 . . . . . . . . • . . . . . . . . . • . • . . . . . • . • . . . . . 88 
OM8131 . . . . • . . . . . . . . . • . • . • . • . • . . . • . . . .  2.90 
OP8304 . . . . • . . . • . • . • . • . • . • . • . • . • . . . . . .  2.24 
OS8835 . . . . . . . . . • . • . • . • . • . • . • . . . • . . . . .  1.94 .... 058836 . . . . • . • . • . . . • . . . • . . . • . • . • . . . . . . .98 

Circle 131 on Inquiry card. 

VOLTAGE R EGU LATORS 
7805T .74 7905T .84 
78M05C .34 7908T .84 
7808T .74 7912T .84 
7812T .74 7915T .84 
7815T .74 7924T .84 
7824T .74 7905K 1.44 
7805K 1.34 7912K 1.44 
7812K 1.34 7915K 1.44 
7815K 1.34 7924K 1.44 
7824K 1.34 79L05 .78 
78L05 .68 79L12 .78 
78L12 .68 79L15 .78 
78L15 .68 LM323K 4.90 
78H05K 9.90 UA78S40 1.90 
78H12K 9.90 

C,T = T0-220 K = T0-3 L = T0-92 

DIP SWITCHES 
4 POSITION . . . . . . . . . . . . . . . . . . . . . . . . . . . . .84 
5 POSITION . . . . . . . . . . . . . . . . . . . . . . . . . . . . .89 
6 POSITION . . . . • . • . . . . . . • . • . • . • . . . . . . . . . 89 
7 POSITION . . . . . . . . . . . . . . . . . . . . . . . . • . . . . 94 
8 POSITION . . . . . . . . . . . . . . . . . . . . . . . . . . . . .94 

8 pin ST 
14 pin ST 
16 pin ST 
18 pin ST 
20 pin ST 
22 pin ST 
24 pin ST 
28 pin ST 
40 pin ST 
64 pin ST 

8 pin WW 
14 pin WW 
16 pin WW 
18 pin WW 
20 pin WW 
22 pin WW 
24 pin WW 
28 pin WW 
40 pin WW 

IC SOCKETS 
1-99 

.12 

.14 

.16 

.19 
.28 
.29 
.29 
.39 
.48 

4.20 
ST = SOLOERTAIL 

.58 

.68 

.68 

.98 
1.04 
1.34 
1.44 
1.64 
1.94 

WW = WI REWRAP 

100 
.10 
.11 
.12 
.17 
.26 
.26 
.26 
.31 
.38 

call 

.48 

.51 

.57 

.89 

.97 
1.23 
1.30 
1.44 
1.75 

1 6  pin ZIF . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5.90 
24 pin ZIF . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7.90 
28 pin ZIF • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8.90 

Zl F = TEXTOOL (Zero Insertion Force) 

CRYSTALS 
32. 768khz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 .69 

1 .0 mhz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3.69 
1 .8432 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • .  3.69 
2.0 . . . . . . . . . . . . . . . . . . . . .  · · · · · · · · · · · · · · · ·  2.69 
2.097152 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2.69 
2.4576 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2.69 
3.2768 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2.69 
3.579535 . . . . . . . . . . . . . . . . . . . • . . . . . . . . . .  2.69 
4.0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2.69 
5.0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . .  2.69 
5.0688 . . . . • • • • . . • • . . . . . . . . . . . . • • • • • . . . .  2.69 
5.1 85 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . .  2.69 
5. 71 43 . . . . . . . . • . • . . . • . • • • • • • . . . . . • . . . . .  2.69 
6.0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . .  2.69 
6.144 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2.69 
6.5536 . . . . . . . • . . . • • • • . • • • • • . . • • . • • . . . . .  2.69 
8.0 . . . . . . . . . . . . . . . . . . . . . . . . . . . • • . • • • . . . .  2.69 

1 0.0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • • • . . . .  2.69 
1 0.738635 · · · · · ·  . • • . . . . . . • . . . . . • • • • • • . . .  2.69 
1 4. 31 81 8 . · · · · • · • · · · ·  . . . . • • • . . . . . • • . . . . .  2.69 
1 5.0 . . . . . . . . . . . • • • • • • . • • • • • • • • . . • • • • • . . . • 2.69 
1 6.0 . . . . . . . . . . • • . • • • . • • • • • • • . . • • . • • • . . . . .  2.69 
1 7.430 . . . . • • . • • • • • • • • • • • . • • • • • . • • • • . . . . .  2.69 
1 8.0 . . . . . . . . • • • . . . . . . . • . • . • . • . • • • . . . . . . . .  2.69 
1 8.432 . . . . . • • • • . . . . . • • . • . . • . • . . • . . . • . . . .  2.69 
20.0 · · · · · · · · • • · • · · • • • • • • • · • • • • • · • • • • • · · · ·  2.69 
22.1 1 84 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2.69 
32.0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2.69 

RESISTORS 
V• WATT 5% CARBON FILM, ALL STANDARD VALUES 

FROM 1 OHM TO 10 MEG OHM 

50 pes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . .  1 .25 
1 00  pes • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2.00 
1 000 pes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 5.00 

51/4'' DISKETTES 
A THANA 

SSSD . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 8.95 
SSDD . . • . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . .  22.95 
DSDD . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . .  27.95 

BULK DISKEITES 
51/4'' DISKETTES 

NO LABEL 
SINGLE SIDED DOUBLE DENSITY 
(WITH JACKETS AND HUB RING) 

Pack of Ten . . • • . . . . . . . . . . . . . . . . . . . . .  $ 1 6.95 
Pack of 100 . . . . . . . . . . . . . . . . . . . . . . . . .  $1 49.00 

i< ·. 

SPR I N G  SPECIALS 
4 1 1 6  250ns 49$/ea 4 1 1 6  200ns 89$/ea 
2708 BK E PROMS 2.49 
27 1 6  1 6K E PROMS 2.95 
2732 32K E PROMS 3.95 
2764 64K E PROMS 5.95 
271 28 1 2BK E PROMS 1 9.95 
41 64 64K DYNAMIC 4.45 250ns 

41 64 64K DYNAMIC 5.45 200ns 

41 64 64K DYNAMIC 6.45 1 50ns 

21 1 4  450ns 8/7 .95 
QUV-TS/1 E PROM E raser 

$57 .95 
QUV·TS/1 Economy Model: This is a low 
cost EPROM Eraser housed in a plastic en· 
closure. The UV element and components 
are installed in the top lid and you place the 
EPROMS in the bottom half. No timer or 
switch option is included. 

• Erases up to 8 EPROMS in 1 5  
to 2 0  m i n utes. 

• 1 2,000 u Watts at 1" d istance. 

• 90-Day Warranty 

2100 De La Cruz Blvd .  
Santa Clara, CA 95050 

BYTE March 1984. 525 

--����--------------------



80 Column Apple I I+ . . . . .  0 0  0 0  • • •  o o  • • • • •  149.95 
80 Column Apple liE 0 0  00 0 0  o o  o o  o o  o o  o o  0 0 .  1 29.95 
Z80 Apple II+ 00 00 0 0  0 0  0 0  0 0  0 0  . . . . . . . .  0 0  0 0 .  89.00 
Z80 Apple II+ Kit .. 0 0  00 0 0  . . . . . . . .  0 0  0 0  0 0 .  59.00 
Z80 Apple liE 0 0  0 0  0 0  0 0  . . . .  0 0  0 0  0 0  0 0  0 0  0 0  0 0 .  89.00 
Z80 Apple liE Kit 0 0  0 0  . . . . . .  0 0 0 0  0 0  0 0  0 0  o o •  59.00 
1 6K Card . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39.95 
1 6K Bare Board o o  o o o o o o o o o o o o o o o o o o o o o o o o  1 3.95 
Cooling Fan 0 0 .  0 0 .  o o  • • • • • •  o o  • • • • • • • • • •  0 0 .  38.95 
Power Supply . . . . . . . . . . . . . . . .  0 0  0 0  0 0  • • • • • •  74.95 
Joystick . . . . . . . . . . . . . . . . . . . . . . . • . • . • . . . . . .  29.95 
RF Modulator 0 0 0 0  o o o o o o o o o o o o o o o o o o o o o o o o  1 3.95 
Disk Drive 0 0  0 0  0 0  0 0  0 0  0 0  0 0  0 0  0 0  . . . . . . . . o o  o o  1 99.00 
Controller Card . . . . . . .  0 0  • • • • • • • •  o o  • • • • • • •  59.95 

m icro max 

VI EWMAX·SO 1 49�5 
• 80 Column card for Apple I I+ 
• VIdeo Soft Switch 

• I nverse VIdeo 
• 2 Year Warranty 

VI EWMAX·SOe 

• 80 Column card for Apple l i E  
• 64K RAM expandable to 1 28K 

64K RAM Upgrade . . • . .  43.60 

GRAPH MAX . . . . . .  129�0 
• Hi Resolution Graphics 
• Printer Card 
• Centronics Parallel Interface 

Graphmax with COLOR and ZOOM 

Options . . . . . . . . . . . . . . . . . . . . .  1 39.95 

APPLE COM PATI BLE 

D I S K  DR IVE 

• Shugart mechanism, made in U.S.A. 
• Directly replaces Apple Disk II 
• Fully compatible with Apple Controller 

or other Apple compatible controllers. 
• One Year Warranty 

CONTROLLER CARD . . . . . . . . 59.95 

COOLI NG FAN 
38�5 

I �  
APPLE COM PATI BLE POWER SU PPLY 
74�5 

• Powers Apple-type systems 

• +5V @ 5A + 1 2V @ 3A 
-5V @ .5A - 1 2V @ .5A 

• I ncludes Instructions 

1 6K RAM Card Apple I I +  
• 2 Year Warranty 

Assembled & Tested . . . . . . . .  39.95 

Bare Board . . . . . . . . . . . . . . . . . . 1 3.95 

APPLE COM PATI BLE 

JOYSTICK 

CALL TOLL FREE :  18001  538- 8800 

2100 De La Cruz Blvd . 
Santa Clara, CA 95050 

The FLI P SORTTM 
The new Flip SortN has all the fine 
qualities of the original Rip SortN , with 
some added benefits. Along with a new 
design, capacity has been increased 
50% to hold 75 diskettes and the price 
is more reasonable than ever- $1 9.95 

The Fl i p  Sort PLUSTM 
The Flip Sort PlusN adds new dimen· 
sions to storage. Designed with similar 
elegant lines as the original Rip SortN , 
in a transparent smoked acrylic. Holds 
over 100 diskettes and has all the out· 
standing features you have come to 
expect from the Rip Sort Family. 

$24.95 

POWE R SU PPLY 
34�5 

MOU NTED on PC BOARD 

Manufactu red by CONVER 

+5 VOLT, 4 AMP 

±1 2 VOLT, 1 AMP 

Dimensions: 8" x 41fs'' x 2314" deep 



OKIDATA. 
MICROL\NE 84 

EPSON 
MX100 
MIN. ORDER 6 

$ 377 $ 784 
LABELS • CONTINUOUS FORMS 

PeachText 5000 REG 39500 235°0 

AUTHORIZED 
DISTRIBUTOR 

complete line of 
EDUWARE SOFTWARE 
plus other major brands 

•Terms: Visa. M.C. or C.O.D. 
•Dealer lnguiries Invited 

COMPU-MEDIA 
SOFTWARE, INC. 

159 Main St. S.I.N.Y. 10307 
CALL TOLL FREE 1·800·248·2418 lm . in N.Y. State 212-967·1700 

Circle 384 on Inquiry card. 

BAS1C*-Extended BAS1Cfor Apple Users 
A powetfu/ extension of Applesojt BASIC for engineers. sci en· 
tists and srudents, Some of the BASIC• fea/ures are: • BUILT-IN COMPLEX ARITHMETIC 
ReplactS Appltsoft integer variables with complex variables for 
built-in complex arithmetic capabilities. • BUILT-IN COMPLEX FUNCTIONS 
Us(/ul functions !Or complex arithmetic like CSQKT; CEXP, 
CABS and CLOG a� ova;/able. Several complex/real and 
real/complex functions are standard. • POWERFUL EXTENDED HI-RES COMMANDS 
Area oriented byte graphic capabilities for pixel manipulation, 
image magnification, inter-screen and intra-screen image transla
tion, and screen/memory data moVement. Commands for sctWn 
switching and displays, and c/ean"ng screens to different 
background colors. • PROGRAMMABLE CHARACTER SETS 
Instead of the standard text screen, hi-res screens can be used 
for upper/lower cases and/or mixed graphic modes. Program
mable character sets for foreign language alphabets, variable 
fonts and animation applications. • VARIABLE Plrr:H SCREEN PRINTING 
Variable pitch printing capabilities permit printing 40 to 70 
characters per line. 
�era/ application programs (like FFT, EQUATION SOLVER) 
are contained in the BASte• diskette to illustrate the powerful 
features of the language. 

· 
&quirts APPLE IIIII Plus with a 16K memory cord or APPLE 
/IE and one disk dn"ve. 
Pn"ce: 160 + S2 shipping and handling + 6% tax for Califor
nia residents. we accept checks. Visa or Master Card. 

Contact S.S. Reddi, Softesmythe Software, 
PO Box 17043 
Irvine. CA 92713 
Phone: 714-540-1644 or 714-660-0167 

Circle 408 on inquiry .card. 

DISK D R IVES 11 
(For PC. Mod I. I l l  & IV) 

Tandon TM55·2 . $229 
Tandon TM I OO·l . . $ 1 7 5  Tandon TM I 00·2 . . . $229 
Tandon TM 1 0 1 -4 $3 1 5  

CDC 9409 . $239 
Case a n d  PS. $ 4 5  

PC EXPAN�I O N S  
M AY N A R D  
D1sk Con Jro l le r . . . . .  $ 1 62 
Sandslar Series . . . . . . . . . . . c a l l  
lnlernal I OM B Drive Syslems . . I r o m  $969 

QUAD R A M  
Quad boa rd (64 K) . . . . . . . $269 
AST 
Six Pak Plus: 64K S PC . . . . $269 
Mega Plus: 64 K & SC . . . . . . . . . . . . . $269 
1!0 Pl us (SC) . . $ 1 1 4  
2 nd S or P or G a m e  . . . . . . . . . . . . . .  $ 35 

64K CH IPS 
Set of n i ne . . . . . . . . . . . . . . • • . . . . . . .  $ 55 

HAYES 
Smartmodem 1 200 B . . . . . . . . . . . . . $435 

V L M  Com puter E lectronics 
1 0  Park Place • Morrislown. NJ 0 7 960 

(20 1 ) 267·3268 Visa. MC. Check or C O D .  

O n e  of t h e  finest implementations of t h e  FORTH languaga. 
Field tested and reliable. UN I FORTH is available for the IBM 
PC as well as most systems with 8"' disks and the following 
processors: 8080 POP-11 ZBO 68000 8086/8 1 6032 
As 8 task, UN I FORTH is compatible with and supports all 
foetures and fllo types of tho CP/M. COOS, MS-DOS and DEC 
operating systems. As an operating system, UN I FORTH will  
function "stand-alone" on mon commercial microcomputers. 

The FO ATH-79 Standard language has been extended with 
over 500 new words that provide full·s.creen and line-orlant&d 
editors, array end string handling, enhanced disk and terminal 
1/0, end an excellent assembler. Dotailed reference manuals 

supply complete documentation for programming and system 
operation, In an eesy-to-understond. conversational nyle using 
numerous examples. 

Optional features include an excellent floating-point package 
with all transcendental functions [ logs, tangents, etc.), the 
MotaFOATH cross-compiler. prlntor ploning and CP/M fila 

transfer utilities. astronomical and amateur radio applica
tions. word processing. etc. 

Compare these features with any other F O R T H  on tho market: 

• Speed and efficiency • Ease of use • Variety of OPtions • Documentation quality 

You'll find UN I FORTH Is suporior. 

Prices start at $35. Call or write for our free brochure. 

Unified .Software .Systems 
P.O. Box 2644, New Carrollton, MD

.
20784, (3011 552-1295 

Circle 365 on inquiry card. 

Best Prices On 
TRS-80 Computers 
Our 6th year of discounts 

Ed or Joe McManus 
Fgt. Prepaid. Save Tax. 
Toil Free 800-23 1 -3680 

Marymac Industries, I nc. 
225 1 1 Katy Fwy., Katy 

(Houston) Tx 77450 
1 -7 1 3-392-0747 
Telex 774 1 32 

See us in the Wall Street 
Journal every Tues . . Wed . . Thurs. 

Circle 222 on inquiry card. 

Computer Software Associates, an 
established software house, sup
plies software for COMMODORE, 
APPLE, and IBM home computers. 
CSA is currently looking to expand 
its product base of serious progTams 
in the areas of home, education, 
and office. 
Computer Software Associates offers 
over 30 years of market experience. 
worldwide distribution, innovative 
packaging, generous royalties, and 
progTammer support. 
Interested programmers should 
contact Mike Mahan, Product 
Development Department. Com
puter Software Associates, The Silk 
Mill. 44 Oak St .• Newton Upper Fails. 

MA 02164 (6 17) 527-7 5 1 0. 

.4ii� COMPUTER till SOFTWARE ...,....,... ASSOCIATES 

Circle 89 on inquiry card. 

S TOP GAMBLING - J -

Use your personal computer for expert 
handicapping l ike the experts do - - : 

• BASEBALL SYSTEM Complete game and pitcher match· 
up. strength and performance evaluation. strongest play 
rating. 
• USFL FOOTBALL SYSTEM predicts winning margin 
and total points. 

• BOTH SYSTEMS include situation analysis. trend 
analysis. and unique handicappin9 guides. S imple  
o p e r a t i n g  m a n u a l .  Use w i t h  R a d i o  S h ack .  A p p l e .  
Commodore 64 a n d  others. 

S TART W!NNING WITH 
Send $225. for either System includes free 
money mgt. program 1worth $50.1 Enclose 
check. money order or Visa/MC card No. 

• WRITE FOR MORE DATA FREE 
COMPUTER 
HANDICAPPING 
S YSTEMS 
P.O. Box 33034 

Cleveland Oh io 
441 33-0034 

Circle 84 on inquiry card. 

D aisy Wheel Printer 

• Dynax DX- 1 5  Daisy Wheel 1 3  cps $425 

Silver Reed EXP 550 Daisy Wheel $595 

Brother HR-1 Daisy Wheel 16 cps $645 

Daisywriter 2000 w/48k . . . . . . . . . .  $999 

C. ltoh F - 1 0  40 cps . . . . . . . . . . . . . .  $ 1 095 

Prices subject to availability or change. 

M ICRO MART 
8764 Complex Dr . .  San Diego, CA 921 23 

(61 9) 268-01 69 

Circle 239 on inquiry card. 

51J4" SOft sector Boxl10 
54974 1 sfde/dl:ll dens ...................... $22-SO 
54980 2 sides I diJI dens .................... $50_., 
54986 1 Side I Quad 96 t:pi... .............. $29.40 
54992 2 sides I Quad 96 t:pf... ............ $57 _., 

8 .. SOft sector 
54998 1 Sfde/sgl dens ....................... $25-20 
54021 1 sldeldl:ll dens ...................... $26.80 
54061 2 sfdesl diJI dens .............. -..... $54..50 

Che<:kS-VISA-MC-c.O.O./ Add 52 Shipping 
can or write tor our discount catalog. 

L YBEN COIFUTER SYSTBI5 1250-E Rankin or .• Troy, Mf 48083 
Phone: 13131 589-3440 

Author1zed Reseller BASF Information Process1ng Med1a 

Circle 185 on inquiry card. 



SHUGART 
5'/.'' SA400 (35 TR) 1 60K 1 69.00 
5'/.'' SA400L (40 TR) 1 90K . . . . . . . . . . .  189.00 
5'/.'' SA455L (40 TR) 320K 'h HGT . . . . . 225.00 
8"' SA801 R(SS/DD) 600K . . . . . . . . . . . . . . . . .  355.00 

QUME 
5'1/' 1 42 (40 TR) 320K y, HGT 225.00 
8"' DT8 (842) . . . . . 490.00 

MITSUBISHI 
8'" M-2896-63 Thinl ine 8'" DS / D D  1 .2 MG 419.00 
a·· M -2894-63 (1 1 0V) STD 8'" DS/ DD 1 .2 MG 399.00 

CDC 
5'14'" 9409-DS/ D D  . . . . . . . . . . . . . . . . . . . . . . . 225.00 

TANDON 
5'14'" T M 1 00-1 SS/DD 1 60K 
5'/4' TM1 00-2A DS/DD (320K) FOR IBM-PC 
TM1 01 -4 (96 TPI Quad Den) . . . . . . . . . . . . .  . 
8"' TM848-2 (DS/DD) 1 .2 MG 

SIEMAN'S 
8'" F D 1 00-8 (SS/DD) 1 1 0V 801 R . .  
8"' FD100-8 (SS/DD) 220V Compatible 

MPI 

1 50.00 
225.00 
339.00 
425.00 

1 69.00 
199.00 

5'/."' B-51 40TR SS/DD 1 80K . . . . . . 169.00 
5'/.'" B-52 40TR DS/DD 320K (FOR IBM PC) 210.00 

8'" CABINETS 
8"' DDC88V28 w / PS vertical for 2-8"' drives 269.00 
8'" DDC88T-1 w / PS vertical-for 2 or 4-8'" 
thinline drives . . . . . . . . . . . . . . . . . . . . . . . . . . 269.00 
8"' DDC88T-2 w / PS vertical for 2-8'" 
thinl ine drives . . . . . . . . .  . 
8'" DDC8V w / PS vertical for 1 -8'" drive . .  
8'" DDC88H w / PS horizontal for 2-8"' drives 

5W' CABINETS 

200.00 
249.00 
269.00 

5W' DDC5H w / PS horizontal-for 1 -5'/.'' drive 55.00 
5'/.'' DDC5V w / PS vertical-for 1 ea. 5W' drive 58.00 
5W' DDC55V w / PS vertical-for 2-5'/.'' drives 

. . . . . . . .  85.00_ 

ADDS 
Viewpoint-At (White) . . . . . . . . . . . . . . . . . . .  . 
Viewpoint-A2 (Green) . . . . . . . . . . . . . .  . 
Viewpoini-3A + (Green) . . . . . . . . . .  . 
Viewpoint 60-Same as Televideo 925 . .  QUME 
QVT- 102 80 Col. Green (91 0  comp) . .  
QVT- 1 02 80 Col. Amber . . . . . . . . . .  . 
QVT- 1 03 80/ 1 32 Col. Green . . .  . 
QVT-1 03 80/ 1 32 Col. Amber . . . . . . . . .  . 
QVT- 1 08 80/ 1 32 Col. Amber (925 comp) . .  

TELEVIDEO 

509.00 
539.00 
509.00 
71 5.00 

549.00 
560.00 
865.00 
895.00 
71 5.00 

TV91 0 . . . . . . . . . . . 529.00 
TV91 0+ . . . . . . . . . . . . 565.00 
TV925 w/2nd page memory 71 5.00 
TV950 w/2nd, 3rd. 4th page memory . . . . .  925.00 
TV970 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 ,01 9.00 
RG 1 000/TV60 Graphics Upgrade 
lor 925/950 . . . .  

WYSE 
. . . .  1 ,100.00 

. . .  725.00 WYSE-1 00 . . . .  
WYSE-300 (Color) . . . . . . . . . . . .  1 , 1 25.00 
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BROTHER 
HR-25 25 CPS Daisywheel . . . .  
HR-1  A 1 7  CPS Daisywheel 3K Buff . .  
HR-1  A 1 7  CPS Daisywheel 3K Buff . . .  

795.00 
495.00 

. . . .  589.00 
DATA-SOUTH 

DS 1 80 1 80CPS/Serial or Par/Tractor . .  
DAISYWRITER 

Daisywriter 2000-48K Buffer/20T040CPS 
LTR/Par . . .  

DIABLO 

1 ,400.00 

1 ,095.00 

620 (25CPS/Serial) . . . . . . .  920.00 
630 (40CPS/M ulti-IF) . . . . . . . . . . . . • . . . . .  1 ,71 9.00 
630 ECS/IBM . . . . . . . . . . . . . . . . . . . . . 2,1 00.00 

DYNAX 
Dynax- 1 5  Par-13CPS Daisywheel 

2 color PTG-3K buff . . . . . . . . . . . . . .  . 
Dynax 1 5  Seriai-1 3CPS Daisywheel 

EPSON 

469.00 
525.00 

FX80 ( 1 60 CPS-Par 1 0'") 
FX100 ( 1 60 CPS-Par 1 5'") . . . . . . . .  . . . . .  CALL 

. . . . .  CALL 
C. ITOH 

Pro-writer I (851 0A) Par 1 20 CPS . . .  
Pro-writer I (851 0A) Serial 1 20 CPS 
F-1 0 40CPS/Diablo/Par or Serial 
F-1 0  55CPS/Diablo/Par or Serial . .  

. . . .  359.00 
529.00 

1 ,1 25.00 
1 ,425.00 

JUKI 
6100-1 8CPS/ Diablo Compatible Par/ 
Daisywheel 

MANNESMAN-TALLY 
Spirit SO CPS Par 1 0'" . . . . . . . . . . . . . . . . . .  . 
1 60 L  (1 60CPS-40CPS Letler Quality 1 0"') 
1 80 L  (1 60CPS-40CPS Letter Quality 1 5"") 

NEC 
NEC201 0 20CPS Serial. Daisywheel 
NEC2050 20CPS for IBM Daisywheel 
NEC3550 35CPS IBM . . . . . . . . .  . 
NEC771 0  55CPS Serial Daisywheel 
NEC77 1 5  55CPS Diablo Comp Daisywheel 

569.00 

330.00 
599.00 
839.00 

950.00 
1 ,050.00 
1 ,850.00 
1 ,995.00 
1 ,995.00 

[.IJJ;I :J:til =,!1i1 
- rielcase Size - 1 20 C . . . .  289.00 

RITE MAN B 
Compatible · · · · · · · 

Par Port - Epson 

OKI-DATA 
Microline 82A (SER & PAR-1 20CPS 1 0"') . 
Microline 83A (SER & PAR-120CPS 1 5'") 
Microline 92 (PAR-1 60CPS-LTR-10'") . .  . 
Microline 93 (PAR-1 60CPS-LTR-1 5"') . .  . 
Microline 84P (PAR-200CPS-LTR- 1 5'") 
Microline 84S (SER-200CPS-LTR-1 5'") 

STAR M ICRONICS 
Gemini 1 0X NEW VERSION 
(PAR-1 20CPS-10"') . . . . . . . . . .  . 
Gemini  1 5X (PAR-120CPS-15'") 
Gemini Delta 10 (Par-160CPS-10"' 
8K buffer serial) . . . . .  
Star Radix 1 0  (Coming Soon) 

SI LVER REED 
EXP 550P-1 7CPS Daisywheel-PAR 
EXP 550S- 1 7CPS Daisywheel-Serial 

TOSHIBA 

CALL 
CALL 
CALL 
CALL 
CALL 
CALL 

CALL 
CALL 

CALL 
CALL 

669.00 
699.00 

P-1 350 ( 1 92CPS-1 20CPSL TR (Specify Par 
or Serial) . . . . .  . .  CALL 

DIABLO 
Diablo 620-Uni-Direct Tractor . . . • . . . . . . . .  1 1 0.00 
Diablo 630-Bi-Direct Tractor . . . . . . • .  , . . . .  275.00 
Diablo 630-DBL Sheet Feeder 1 ,395.00 

Serial Interface 

Vertical Tractor 
Bi-Dir. Tractor . . .  
Cut Sheet Feeder . .  

JU)(I-6100 

NEC 

OKI-DATA 

55.00 

219.00 
330.00 

1 ,100.00 

82/92 Tractor . . . . . . . . . . . . . . . . . . . . . . . . . . . .  55.00 
Serial lntf. w / 2 K  Buffer (For 92 & 93) . . . . . . 110.00 
Okigraph I 82A or 83A Graphics ROM . . . .  50.00 
Okigraph II 82A or 83A Disk for Apple . . : . 60.00 

STAR-MICRONfCS 
Serial lntf .  Bd . . . . . . . . . . . . . . . . . . . . .  •. . . . . . 70-00 
Serial lntf. Bd w/4K Buffer . . . . . . . . . . . . . . . .  1 20.00 

TOSHIBA 
P-1 350 Cut Sheet Feeder . .  
P - 1 350 Bi-Dir. Tractor . . . . .  . 

TI-PROFESSIONAL 

LOTUS 1 -2-3 . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
QUADRAM Tl-64 64K Ram Card ·.· . . . . . . .  . 
QUADRAM Tl-92 1 92 K  Ram Card . . . . . . . .  . 

800.00 
2 1 0.00 

ANCHOR 
Anchor Mark XII Totally Hayes 
1 200 Compatible . .  
Hayes Smart 300 
Hayes Smart 1 200 . .  
U.S. Robotics 2 1 2A Auto Dial  
U.S. Robotics (300/ 1 200) Password 

299.00 
. . .  2 1 9.00 

. . . .  499.00 
. . .  469.00 

375.00 

AC SURGE ELIMINATORS 
Lemon (6AC outlets-3 prong) . . . . . . . . . . . . 44.00 
Lime (5'-3 prong pwr cord w/on-off switch) . 69.00 
Orange-AC surge + EMI filter (6 outlets) . . . . 95.00 
Peach (3 outlets) AC surge/ EMI  filter . . . . . . 69.00 

Mail Orders 
P.O. Box 3150 

Salt Lake City, Utah 841 1 0  
Monday-Friday 8 A M  t o  6 PM 

Saturday 10 AM to 5 PM 

Circle 168 on inquiry card. 



COMPUPROS 

S-100 
COMPUPRO 816A 
COMPUPRO 816B 
COMPUPRO 816C . . . . . . . . . . . . . . . . .  . 

Call for specifications 

APPLE/ 

FRANKLIN 

4,250.00 
5,595.00 
7,1 50.00 

APPLE l iE Slarter-lncludes CPU 1 F.D. Monitor 
and 8 0  Col Card . . . . . . . . . . . . . . . . . . . . .  1 ,325.00 
FRANKLIN ACE 1 000 w/ color . . . .  799.00 
FRANKLIN ACE 1 200 OMS includes CPU-2 F.D. 
and bundled software . . . . . .  1 ,699.00 

1 -801 -972-271 7  

Circle 168 on inquiry card. 

IBM P.C. 

IBM PC-1 - Inc ludes 64K RAM. 1 ea. 
320K Disk Drive . . . . . . . . . . 1 ,995.00 
IBM PC-2-Includes 64 RAM, 2 ea. 
320K Disk Drive . . . . . . . . . . . . . . . . . . . . 2,250.00 
IBM PC-3-Inc ludes 256K RAM, 2 ea. 
320K Disk Drive, Mono Adapter, 
Mono Display . . . . . . . . . . . . . . . . 2,999.00 
IBM PC-4- Incl udes 256K RAM. 2 ea. 
320K Disk Drive, Color Card, Princeton 
HX 1 2  Display . . . . . . . . . . . . 3,395.00 

KAY PRO 
KAYPRO II  w / bundled software . .  
KAYPRO 4 w/ bundled software . . . . . . . .  . 
KAYPRO 10 w/ bundled software 

Call for specifications 

1 ,475.00 
1 ,695.00 
2,495.00 

KAYPRO I I- IV 

ADD ONS 
Sprinter K (5MHZ Speed-up) . . . . . . . 99.00 
K-Ciock (Batt Backup Clk/Cal) . . . . . . . . . . . . .  99.50 
Video Output BD-(allows use of 
video monitor) . . . . . . . • . . . . .  1 25.00 

TOLL FREE 
1 -800-545-2633 

PC8201 A-Portable 2.4 MHZ CPU 1 6K Rami 
Expands to 64K-32K RAM LCD Display-Keybd 
(67 key-5 function) Modem, Serial and Par 
Port-FD and Cassette Interface-Uses 4AA 
Batt-bundled software . . . . . . . . . . . . .  . 
8201-06 Ram Chip - (8k) modi . . . . . . . . 1 05.00 
8206-A 32k Ram Cartridge - modi . . . . . 329.00 
8221-A Thermal Printer - pr6t . : . . . . . . .  1 49.00 
8271-02 AC Adapt/ Print & Rec. - aces . 1 5.00 
8271-A AC Adaptor - aces . . . . . . . . . . . .  17.00 
8281-A Cassette Recorder - aces . . . . . 1 05.00 
9201A-90 Nicad Battery Pak - aces . . . . 1 6.00 
Modem Communication Cable - aces . .  25.00 
Thermal paper for 8221 -A - aces 
(5 rolls per pack) . . . . . . . . . . . . .  13.00 

SANYO 

PORTABLE 

MBC-550 ( P C  Compatible) 1 F.D. 
w / software . . . . . . . . . . . . . . . . 849.00 

MBC-555 2 F.D. w /software . . . . . . . . 1 ,249.00 
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sco 
T4Mi FR�� ��i��ti:l:t�:,; 

QT 8" THIN LINE MAINFRAME 
•Provisions for 2 ea 8" thinl ine drives• 6 ea DB 25 
cutout•2 ea 50 pin•2 ea 34 pin•1 ea Centronic 
oEMI filter (fused)•2· AC outlets•Power supply 
(+8V1 6A/ -5V /+24V6A+5V6A) 
QTC-IMF +DD6F (6 slot MB) , , , , . , . 

QT 5'!.'' MAINFRAME 
•Provisions for any 2-5'!1" drives•1 5 ea DB 25 
cutout•2 ea· 50 p i n •2 ea 34 pin•1 ea Centronic 
•EM I filter (fused)•2 AC outletsoAvbL with 6-8 or 
12 slot motherbd•Power supply (+8V16A/+1 2V5A) 
7013/QTC-MF + M D 1 2  ( 1 2  slot MB) . . . . . .  560.00 

OT 8" MAINFRAME 
•Provision for any 2-8" drives (hard or floppy) 
•15 ea DB 25 cutouto2 ea 50 pin •2 ea 34 pin •1 ea 
Centron ic•EMI filter (fused)•2 AC outlets•Avbl with 
6-8 or 12 slot motherbd •Power supply 
(+8V1 6A/ - 1 6V3A/ +5V6A/ -5V1 A/ +24V6A) 
Desk Top Version 
QTC-MF + DD6 (6 Slot MB) . . . . . . , , , , . . . .  575.00 
QTC-MF + DD8 (8 Slot MB) , . . . . . .  " , ,  . . .  625.00 
QTC-MF + D D 1 2  ( 1 2  Slot MB) , , , , , 675,00 

OT STANDARD MAINFRAME 
<Provisions for any 2-5'11'' driveso15 ea DB 25 
•2 ea 50 p in•2 ea 34 pin•1 ea Centronic•EMI f i l ter 

•2 AC outlets•Avbl with 6-8- 1 2 - 1 8  or 
MBoPower supply (+8V1 6A-1 6V3A) 

Top Version 
4/QTC-MF + 12 , , 
6/QTC-MF + 18 . , , 
5/QTC-MF '+ 22 . , , , 

' " "  499.00 
' ' ' '  525.00 

. ' ' " ' . ' . ' ' ' ' ' ' 550,00 

OT DISK D R IV E  CABINETS 
"All in one" Vertical Disk Drive Cabinet 

For 1 )  2 ea or 4 ea 8" thinline drive or 2 ea. std. 8" 
2) 1 ea hard disk + 1 ea standard 8" 

• Power supply (+5V6A/ -5V1A/ +24V6A) 
• Positive pressure fan w / filteroEMI filter 
• Power interface cable for any 8" drive 
QTC-DDC88V For 2 standard size 8" drives 269.00 
QTC-DDC88T For 2 thin line 8" drives . . . . .  269.00 
OTG-DD8'/ For 1 ea 8" drive , , , , , , , , , , , . , 249.00 
For 2 ea 8" standard size drives (horizontal) 
• Power supply (+5V6A/-5V1A/ +24V6A) 
• Interface cable for any 8" drive 
QTC-DDC88H , , , 269,00 

DATA CABLES 

8"DSC 88-2SKT-for 2-8" drvs w /skt. conn . . 20.00 
5W'DSC55-2SKT-for 1 -5'11'' dvs w/skt. conn. 20.00 
RS232M M-5' (male to male) . , . , , , , , . , , , . .  , 1 9.00 
IBM to PAR or COLUMBIA to PAR . . . . . . .  32.00 
Osborne to PAR . . . . . . . . . . . . .  , . . .  , . 32.00 
Kaypro to PAR , , , . , , , , , , , , , , . .  , , , , , . .  , , , . 32.00 
OKI-Data Serial . , , , , , , • .  , • . . • • . . . . . . • . . . . .  24.00 
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OT S-100 CARD CAGES 
•Made of anodized steei•Card g u ides for ea. MB• 
1 - l ndicates w/MB•2-Indicates w / M B  +1 ea fan 
•3-l ndicates w/MB +2 ea fans 
CC4 . . . . . . . . . . , , . . . .  , . . . . . . . . . . . . .  , , , , . .  , 20.00 
CC4-1 . .  . .  . .  . .  . .  . .  . .  . .  . .  • . . . .  60.00 
CC6 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . , 22.00 
CC6-1 . . . .  . .  . .  • . .  . .  . . .  . . . . . . . . . . . . .  70.00 
CC6-2 . . . . . . . . . . . . .  , . .  , , . . .  . . . .  . .  . .  . . .  90.00 
CC8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  " , . , 3 1 .00 
CC8-1 . . , . .  , . . . .  " ,  . . . . . . . . . . . .  , . . . . . .  100.00 
CC8-2 , , , , 1 20.00 
CC12 . . . . . . . . . . . . . .  41 .00 
CC12-1 . .  , . .  . .  . .  . .  . .  . . .  . .  . .  . .  . .  . .  . .  140.00 
CC12-2 , . . . . . .  . .  . . . . . . . . .  , . .  160.00 
CC12-3 180.00 
CC18 . .  . .  . .  . .  . .  . .  . .  50.00 
CC1 8-1 , . , . . . . . . . . . .  , . .  , . . . . .  " . . .  . . .  200.00 
CC18-2 . , . , 220.00 
CC18-3 . : . . . . .  , 240.00 
CC22 . .  , , , , , , . , , . . . . . . . . . .  , . .  , . .  75.00 

QT S-100 MOTHERBOARDS 
•Silence Plus•Built in Termination•IEE696oTerminal 
strip for easy power connection 
4 Slot Motherboards 
QTC-MB4BB . . . . . . . . . .  
OTC-MB4A 
6 Slot Motherboards 

1 5.00 
40.00 

QTC-MB6BB , , , . , , , , , 20.00 
QTC- MB6A , , , , . , , , , . .  , . . . . . . . . . . . . . . .  , , . 48.00 
8 Slot Motherboards 
QTC-MBBBB . .  , , , . , . . . . . . . . . .  " , , ,  25.00 
QTC-MB8A , . . . .  , . .  . .  . .  . .  . .  . .  . .  69.00 
12 Slot Motherboards 
QTC-MB1 2BB . . . .  . .  . .  . . . .  , . .  , . . . . . . . . . .  30.00 
QTC-MB12A , . . . . . . . . . . . . . . . . . .  , . . .  , . . . . .  99.00 
18 Slot Motherboards 
QTC-MB18BB . .  . .  . . . . . . . . . . . . . .  
QTC-MB18A . . .  , , , . .  , . " . .  " 
22 Slot Motherboards 
QTC-MB22BB . .  , , , , , , , , , , , , , 
QTC-M B22A , . . . . . . . . . . . .  , , , 

OT/COMPUTIME BOARD SET 

45,00 
1 50,00 

60.00 
1 85.00 

PN-2048 Best Bare Board Set Available 
QTC-SBC 2/4 CPU (SBC 880) 
QTC-EXP + Ill 256K (CT256) Memory bd./ 
Expandable to 1 MG 
QTC-FDC 518 Floppy disk controller 
Bare Board Set , , , , , , , , , , , , , . . . .  , , , . , . , . .  1 65.00 
1) Includes manuals & assembly instructions 
2) Parts available 3) Monitor & B10S available 

OT COMPUTIME CLOCK/CALENDAR 
S-1 00oTime in hrs, min, sec.•AM/PM or Mi l itary 
Format•Date in Mo., Day, Yr., Day of Week & Leap Year 
recognitiono4 hard interrupts (1 024 Hz. 1 Hz 1 min, 
1 hr)•On board battery (will last 1 4  mos. w/no power 
on) 
QTC-CCS-BB (S-1 00) . . . . . , , 45.00 
QTC-CCS-A (A+ T) for S-1 00 . . . . . . 1 00.00 

CPU BOARDS/MEMORY BOARDS /I/O 
QTC-SBC 2/4 BB (SBC880) , . , , , , , , , , , , , , , 50.00 
QTC-SBC 2/4 AA + T (SBC880) . 265.00 
DYNAMIC (64K/256K or 1 MEG) 
QTC-EXP + I l l  Bare Bd. (CT256) 
QTC-EXP +- I l l 64K A +  T (CT256) 
QTC-1/0 + BB 2 SER 2 PAR A +  T 
QTC-1/0 + A +  T . . . . . . . . .  , . 
QTC-ADA ADA Converter A + T , , , , , 
QTC-Dual GPIB-488 IEEE 488 Interface Bd. 

75.00 
375,00 

75.00 
300.00 
575.00 
795,00 

SYSTEMS 
System 8 1 6A , . . . .  , , . . . . . . . .  . .  . 4,39S .OO 
System 8 1 6A with RAM 21  4,569.00 
System 8 1 6A - H40 , , , . , . , , , , . .  , . .  , , , , 7,1 69.00 
System 8 1 6 B  , , . . . . . .  , , , , . . . .  , . , . .  , , . , 5,595.00 
System 8 1 6 B - H40 , , . •  , , • , , • , , • , , . , , , 8,349.00 
System 816C , . . .  , , , , . . . . . . . . . .  , . . . .  , , 7,1 50.00 
System 816C - H40 , , , . . . . . . . . . .  , , . .  , , 9,999.00 
System 8 1 6 D  . . . . , , . . . . . . .  , . . . . . . . .  , . .  1 1 ,099.00 
System 8 1 6 D - H40 . . . . , . . . . . . . . . . . . . .  1 3,995.00 
System 816E (68K) , . , , , . . . . .  , . . . .  , , , . .  ,7,150.00 
System 8 1 6 E - H40 . .  , . . . . . . . .  " . . . .  , . .  9,999.00 
System 8 1 6Z , . . . . . . . . . . . . . .  , , . . .  , , , . . .  3,999.00 
System 8 1 6Z - H40 , , . . .  , , , , , , . .  , , . . . .  , 6,725.00 

CPU BOARDS 
CPU Z 6 MHz . . . , . , . .  , . .  , , , . .  , . .  , , . .  , , , 245.00 
CPU 8085/88 - 6/8 MHz , . . .  , . .  , . . . . . . .  , 369.00 
CPU 8086 - 8 MHz . .  , , , , , . , • , , • , , . , . , , , 650.00 
CPU 8086 - 10 MHz . . . . . . . . . .  , . . . .  , . . . .  750.00 
CPU 68K - 8 MHz , , . , , , , , , , , , , , , , , , , , , , 575.00 
SPUZ (March '84) . .  , , , . , , , , . . .  , . . . .  , , , , , 575.00 

MEMORY BOARDS 
RAM 16 . , , , , , , . . . .  , , . . .  , , , , . , , . . . . . .  475.00 
RAM 1 7-64 . .  . .  . . . . . . . . . . . . . .  :369.00 
RAM 21  , , . . . . . .  , , . . . . . . . . . . . . . . . . . .  839.00 
RAM 22 , , . .  , . .  , , . .  , . . .  , , , . , . . . .  , . .  1 ,475.00 
M - DRIVE H , , . , , , , . .  , , . .  , , . . . . . .  , , . . . .  1 ,199.00 

lnterfacer 1 
lnterfacer 2 
lnterfacer 3 
lnterfacer 4 

INTERFACE BOARDS 
" " ' . " ' ' " . .  " ' ' ' " . " " ' ' 220.00 
" ' ' " ' ' " " ' ' " ' ' " " " " " . 245.00 
' . ' ' ' ' " ' ' . .  ' ' ' ' . 575.00 

" ' ' . .  " ' ' ' ' " . '349.00 
DISK CONTROLLERS 

Disk 1 . , , , . , . . .  , , , , . .  , , . .  , , . . .  , , . . . . .  , , . 399.00 
Disk 1 A , , , , , . . .  , , , , , . . .  , , , , . .  , , . .  , , . . . . .  575.00 
Disk 2 (In 1 .  C P / M  80) , . , . . . .  , , . . .  , . .  , , . .  750.00 
Disk 3 . . . , . . . . . .  , . . . . . . . . . . .  , , . . . . .  750.00 

DISK DRIVE SUBSYSTEMS 
8" Floppy/H-40 , . . . . . . . .  , , . . . . . . . .  , , . .  4,595.00 
8" Dual H-40 w I encL , . . . . .  , . , , , . , . .  , , , 6,000.00 
Dual Floppy Subsystem . . . . . . , , , , , , . , , . 2,695.00 
MOTHERBOARDS AND COMPUTER ENCLOSU 
6 Slot Motherboard , , , , . . . .  , , , , , . . . . . .  , , , 1 29.00 
1 2  Slot Motherboard , , , , . . . .  , , , , . , , , , , , . , 149.00 
20 Slot Motherboard , , . , . • . . •  , , • .  , . , , , . , , 220.00 
Enclosure 2 - D  , . , . . . . .  , , , , . . . . .  , , . , , . , . , . 739.00 
Enclosure 2-R . , , . . . .  , , , . , . . . .  , , , , , . , , . . .  795.00 

MISCELLANEOUS BOARDS/CONTROLLERS 
Memory Manager , , , , . . . . . .  , , . .  , . . . . . .  , , , , 75.00 
System Support 1 , , , , . . . . . .  , . . .  349.00 
M PX 1 , , . .  , , , , . , , , . . . .  , , . .  , , . .  , . , . . . . .  , , 495.00 
Active Terminator . . . . .  , , . , , . . . . . .  , , , , , , . . .  60.00 
8087 Support Board for 8085/88 , , , , , , , , , , 379.00 
WARRANTY: 1 year from date of purchase by end 

OPERATING SYSTEMS 
CP/M 80 22 (Disk 1) . .  , , . . .  , . .  , . , . . .  , , , . .  150.00 
CP/M 86 (Disk 1 8085/88) , , , , . . . . . . . . . , . .  199.00 
M P / M  8 - 1 6  (For 8085/88) , , , , , . • .  , • , , , . , . 495.00 
MAP FORTH OS , . , , . .  , , . .  , , . .  , , . . . . . . . . .  1 69.00 
CP/M 68K , . . . . .  , , , . , , . .  , , . . . . . .  , , . . . . . .  269.00 

SIERRA DATA S-100 BOARDS 
SDS-SBC-1 00-Z80 (4mhz) master 2 serial 2 par/ 
floppy controller/64k ram , . , , , , , , . . . .  , , , , 655 
SDS-SBC-1 00S4mhs slave/2 serial 2 par/ 
�k rnm . , , , . ,  . , , , , , , , , , , , , , . , ,  . .  , , , , , ,  
SDS-ZSI0/4-4 serial port 1 /0 bd , , . . .  , . . .  , 
SDS-MUX-RS232 m ultiplexer bd , , , , , , , , , . 
SDS-HDI-M-Hard disk bd for m i cropolis . , . 
SDS-CPM / B 1 05-cp/m for SBC 1 00 w / BIOS 
SDS-Turbodos-M u lti-user for master 
& slaves . . .  

Circle 169 on inquiry card. 
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GREEN 
BMC 1 2AU (1 5MHZ) 80 Co/ / 1 2" . . • . . . . . . .  80.00 
US/ P/-1 (20 MHZ) Hi-Res/9" . . . . . . . . . . . . .  1 1 9.00 
US/ P/-2 (20 MHZ) Hi-Res/ 1 2" . . . . . . . . . . . .  1 29.00 

AMBER 
US/ P/-4 (20 MHZ) Hi-Res/80-Co//9" . . . . . .  1 25.00 
US/ P/-3 (20 MHZ) Hi-Res/80 Co// 1 2" . . . . .  1 1 9.00 

COLOR 
Amdek 1-12" Composite (For Apple) . . . . . . .  259.00 
Amdek 11-12"-RGB (For IBM- PC) w/audio . 4 1 9.00 

SW' Sgl side/dbl den-Rainbow Pak . . .  23.00/ 1 0  · 
SW' Db/ side/db/ den-Rainbow Pak . . .  30.00/ 1 0  
5W' 1 0  sector-Rainbow Pak . . . . . . . . . .  24.00/ 1 0  
SW' 1 6  sector-Rainbow Pak . . . . . . . . . . 24.00/ 1 0  
8" Sgl side/dbl den-Rainbow Pak . . . .  30.0 0 / 1 0  
8 "  Db/ side/db/ den-Rainbow Pak . . . . 40.00/ 1 0  
Lifetime Warranty Also Available in Solid Color 
Hub Rings Specify Color 

DISKETTE STORAGE 
DATA SAFE 

DS-50 (holds 50 disks) . . . . . . . . . . . . . . . . . . . .  1 5.00 . 
LIBRARY CASES 

CAS-51/o (Avail. beige, black, red, grey, blue) 2.35 ea. 
CAS-8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3.80 ea. 
Color Burst Pack (Pack of 5 ea. CAS-5) . . . . .  1 0.95 

CONNECTORS 
RS232 Connectors 

SOLDER TYPE 
DB25P . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2.50 
DB25S . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.00 

Hood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 .00 
00 Connectors . . . . • . . • . . . . . • . . . . . . .  1 0/ 25.00 

DE9P . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2.00 
DE9 Hood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 .00 

Circle 169 on inquiry card. 

Me<o-A-P<ok (Expands Meg-A-Plus to 51 2K) 
-5251 (Allows connection of IBM PC 

to System 340038) . . .  . . . . . . . .  . .  . . . . . .  749.00 
Game Port Kit . . . . . . . . . . . . . . . . 45.00 
Par Port Kit . . . . . . . . . . . . . . . . . . . . . . . . • . . . . .  45.00 
Serial Port Kit . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45.00 

D.C. HAYES 
Smartmodem 1 200B-Smartcom 2 software 
included . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  429.00 
Smartcom II . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 79.00 

KEYTRONICS 
Enhance your PC-with a superior keyboard 

210.00 

PLANTRONICS COLOR PLUS 
Color + Color Display Card (16 colors) 395.00 

PRINCETON GRAPHICS 
PGS HX1 2-Hi-Res Color. The Best . . 469.00 

OUADRAM 
Quad/ink-Allows Apple Software to be used in 
IBM PC HAS 64K Ram-Game Port Display 
Gen-Disk Inti. w/software . . . . . . . . . . . . 450.00 
Quad color . .  . .  . .  . .  . .  . .  . .  . . .  . . .  219.00 

SHUGART DISK DRIVES 
SA455L- 1 /2 HGT 320K DS/DD 
w/ BRACKETS . .  . . . . . . . . . .  . .  . .  . . . . . . . 225.00 ea. 

420.00 for 2 ea. 
TANDON DISK DRIVES 

TM 1 00-2A 320K DS/DD . . . . . . . . . . . . . . . . .  225.00 
TM55-2 1 /2 HGT 320K DS/DD 
w/ BRACKETS . . . . . . . . . . . . . . . . . . . . . . .  249.00 ea. 

VISTA 
Diskmaster (controls 5" & 8") 

440.00 for 2 

TOLL FREE 
1 -800-545-2633 

APPLE 
. . . . . . . . . .  269.00 
. . . . . . . . . .  99.00 

ALS 
CPM 3.0 Card . . . . . . . . . . . . . . . . . . . . . . . . . . .  269.00 
Z-Card I I  . . . . . . . . . . . . . . . . . . . . • . . . . . .  1 1 9.00 
Smarterm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  139.00 

ASTAR 
RF Modulator . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 8.00 

COMPUSERVE 
Beginner's Kit (5 hrs. time) . . . . . . . . . . . . . . . . 39.95 
Software for l iE . . . . . . . . . . . . . . . . . . . . . . . . . . 59.00 

GENERIC 
80 Col.  Video (Videx Compatible) . . . . . . . . . 99.00 
Joy Stick . . . . . . . .  . . . . . .  . . .  . . .  . . . .  . 20.00 
Keyboard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 75.00 
Parallel Interface . . . . . . . . . . . . . . . . . . . 49.00 

HAYES JOYSTICKS 
Mach II (For II & liE) . . . . . . . · . . . . . . . . . . . . . . .  33.95 
Mach Ill (with firing button) . . . . . . . . . . . . . . .  42.95 

HAYES MODEMS 
Micro-Modem II . . . . . . . . . . . . . . . . . . . . . . . . .  259.00 
Micro-Mode/ I I  w/terminal package . . . . . . .  279.00 

KENSINGTON 
System Saver/Fan & Surge Pro . . . . . . . . . . .  75.00 

KOALA 
Graphics Tablet . . . . . . . . . . . . . . . . . . • . . . . . .  89.00 

KRAFT 
Joystick for l iE . . . . . . . . . . . . . . . . . . . . . . . . . 44.00 

MICRO-MAX 
View Max 80 (SO Col for II +) . . . . . . . . . . . . . .  1 49.00 
View Max 80E (80 Col w/64K Memory 
Exp to 1 28K) . . . . . . .  . . . . . . . . . . . . . . . . . .  1 39.00 

M ICRO-SOFT 
Premium Soft Card liE . . . . . . . . . . . . . . .  379.00 
Multi-Plan . . . . . . . . . . . . . . . . . . . . . . . • . . . . . .  189.00 

Softcard (Z80) . . . . . . . . . . . . . . . . . . . . . . .  239.00 
MICROTEK 

Dumpling 64K i lnterface and Graphics 
64K Buffer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  235.00 
Dumpling GX - P / Par Interface Card and Cable99.00 
Parallel Interface Board (RV61 1 C) . . . . . . . . .  61 .00 
BAM 16 ( 1 6 K  Add-on Memory) . . . . . . . . . . . .  55.00 
Serial Interface . . . . . . . . . . . . . . . . . . . . . . . . . .  99.00 

NOVATION 
Apple Cat I I  w/software . . . . . . . . . . . . . . . . . .  269.00 

ORANGE MICRO 
Grappler + (Graphics Interface) . . . . . . . . . . .  1 1 9.00 
Grappler + 1 6K (Buffer and 5 to 64K) . . . . . .  1 75.00 
Buffer Board . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 35.00 

TG PRODUCTS 
Joy Stick-For Apple I I  + . . . . . . . . . . . . . . . . .  38.00 
Paddles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  29.00 
Selecta Port . . . . . . . . . . . . . . . . . . . . . • . . . . . . .  38.00 

VIDEX 
Ultra term . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . .  279.00 
Videterm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 79.00 

VISTA 
A800 Floppy Controller for 8" Drives . . . . . .  300.00 
A-800-1 Cable . . . . . . . . . . . . . . . . . . . . . . . . . .  27.00 
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200 WaHs For 5 Minutes of Uninterruptable Power With 
AC Surge and EMI/RFI FIHerlng BuiH lnl 

Perfect for Morrow Micro Decision, IBM PC'". Apple l ie, and 
many, many morel 

BCPTIPC200 iSh WI. 21 lbs.) $35g.oo 

Letter Quolitv Dot Matrix Printer 
For Complete Spe�ffications, see page 41 of our 

new '83/'84 Engineering Selection Guide 

BCTALMT160l 80 column/1 60 cps (21 lbs.) $589 
BCTALMT180l 132 column/1 60 cps (26 lbs) $829 
BCTALMTRfB160 Replacement Ribben for MT1 60L S15.75 
BCTALMTRf8180 Replacement Ribben for MT160L S1 7.80 

Order Interlace Cables at l.efl 

PIXY 3 PLOTTER 
High Quality, economical 3 color pioHer. See page 37 of our '83/'84 

Engineering Seiecllon for details. 

BCTALPiXJP w/parallei jntertace (sh. wt 16 lbs.) 

BCTALPiXJS w/serial inlertace (sh. wl. 1 6 lbs.) 
$699 
$769 

l BMHz BOO Une Resolution Yields An 
Incredibly Sharp 80 x 24 Display! 

�DER GREEN 
BCTAXKG12NUY List $169.00 BCTAX&1ZNUY List $1 79.00 

$129.00 $1 19.00 
· (Shipping Weigh1 18 lbs) (Shipping Weight 18 1bs) 

Duy From The World's Largest Supplier of 5- 1 00 Boards 

BCGBT51068 
8CGBT5 1 588 
8CGBT51 086 
8CG8T5 1 566 
8CGBT5 1 067 
BCGBT5 1 567 
BCGBT51 080 
BCGBT51580 
8CGBT5 1 060 
BCGBT51560 

"" ADVANCED ( J DIGITAL 0mpuPro -.. ... 

• - - • Part Nambor DescrlpUon Ust Price SALE Price 

CPU DOAP.DS rico af 
CPU 66K A&T 6MHz $ 695.00 $ 595.00 
CPU 66K CSC 1 OM Hz $ 650.00 $ 765.00 
Co-Processor w/6066 only A& TS 750 .00 S 675.00 
Co-Processor w/6066 only CSCS 650.00 S 765.00 
CPU 6066/6067 A&T 51 050.00 $ 93g.oo 
CPU 6066/6067 esc St t 5o .oo S1065.oo 
CPU 6065/66 A&T S 495.00 $ 38g.oo 
cPu 6065/66 esc s 595.oo s 4g7.87 
3/6MHz CPU-Z A&T S 325.00 $ 279.00 
3/6MHz CPU-Z CSC S 425.00 $ 347.87 

BCSOS380g5 
BCSOS38092 
BCSOS38007 
BCSOS38088 
BCSOS3808g 

Ust Price SALE Price 

SBC-300 4MHzZ80ACPU A&TS 7 4 1 00 $ 619.110 
SBC-300 6MHz Z808 CPU A&TS 825 00 $ 689.110 
Z80 Starter System A& T S 450.00 $ 399.00 
ExpandoRAM IV 256K A&T $ 1 1 4 5.00 $ g75.00 
ExpandoRAM IV 256K $1 990.00 $1 675.00 
w/EDC A&T 
ExpandoRAM 111/696 256K $ 625.00 $ 749.00 
PROM-100 w/soflware A&T $ 265 .00 S 21g.110 
RAM Disk 256K A&T S 675.00 $ 775.110 
ROM Disc 1 26K  A&T S 350.00 $ 319.00 

BCAOCSUP8128 Super Six 6MHz 126K Master $995.00 $849.00 
w/1 ADC PS1 RS232 Serial Adapter 

BCAOCSPRSL¥8128 
BCAOCSBC15 
BCAOCSBC18 

Super Slave 6MHz 1 26K $695.00 �595.00 
Super Quad for5Y." drives $750.00 895.00 
Super Quad for 6" drives $750.00 895.00 

SOFJWARE & 1/0 PORT �DAPTERS 
BCAOCPS1 PS/Nelt RS232 Serial Adapter 
BCAOCCPSP Centronics Parallel Port Adapter 
BCAOCCPM22•t Advanced Digital CP/M" 2.2 
BCAOCCPMJO•t Advanced Digital CP/M PlusN (3.0) 
BCAOCTDOS4U•t TurbeDos" 1. 2, or 4 Multi-user 

1 35.00 
35.00 

150.00 
350.00 
550.00 

DISK CONTROLLER DOAP.DS 

BCSOS38097 
8CSOS38076 
BCSOS38082 
BCSOS38081 
BCSOS380g6 
8CSOS380gJ 
BCSOS38094 

1/0-6 4-Port A sync Ser. A& T S 600.00 S 549.00 
1/0-8 8-Port Async Ser A&T S 695.00 S 589.110 
1/0-8 4 Sync. 4 Async. 8· Port S 795.00 S 69g.oo 
Seriaf 110 A& T 

• Replace • with 0 lo specify Super Quad; S lor Super Six 
t Replace t with 8 1or6" IBM" 3740 format4B lor5%" 48 TPI !ormat or 

8APD8171 ACPM DISK 1 fA&T) w/CP/M" 2.2 $670.00 $489.00 
When purchased with two 8" disk drives: $450.00 

BCG8T54016 DISK 1 Floppy controller fA&T) $495.00 $425.00 
BCGBT41000 CP/M' 2 2  lor Z60/6085 $148.95 

BCGBT54025 

BCGBT54030 

w/manuals & BIOS. 6" SID Disk 
CP/M-66' for CPU 6065/68 
& CPU 6066/67 CPUs 
w/manuals. BIOS 6" SID Disk 

$249.00 

DISK 2 8" hard disk controller $795 00 $725.00 
w/CP/M' 2 2 (A& T) 
DISK 3 ST-506 type 5'1•" hard $795.00 $725.00 
disk controller w/CP/M-80' & 
CP/M-66' lA& T) 

BCSOS3809g Versa floppy I l l  Floppy & ST-506 S 895.00 S 759.00 
Hard Disk Controller 

8CPOBVF339145• wi5 '1," unbanked CP/M' 3.0 $1 083.00 $ 888.110 
BCPOBVF339146• w/8'' unbanked CP/M' 3.0 $1083.00 S 888.00 
BCPDBVF339147• w/5Y." banked CP/M" 3.0 $1 083.00 $ 888.00 
BCPOBVF339148• w/8" banked CP/M' 3.0 $1 083.00 $ 888.00 
BCSOS38098 Versalloppy 11/696 (A& T) $ 400.00 $ 344.00 
BCPOBVF23g141• w/5'1," unbanked CP/M" 3.0 $ 588.00 $ 424.00 
BCPOBVF23g142• w/6" unbanked CP/M' 3.0 S 588.00 $ 424.00 
BCPOBVF23g143• w/5'1'' banksd CD/M0 3.0 $ 566.00 $ 424.00 
BCPOBVF239144• w/6" banked CP/M" 3.0 $ 568.00 $ 424.00 

•cP/M-Pius'" f3.0) configured lor the SBC-300 

See Complete Specifications on Pages 12·25 
01 Our '83/'84 Engineering Selection Guide 

8!16 Bit SBC (A& T) $ 895.00 S 795.110 
6087 lor CPU 8/1 6 S 300.110 

BCOCTCPM86 CP/M-86' $ 1 50.00 
BCOCTCONCPM88Concurrenl CP/M-86" $ 1 95.00 
BCOCTMPM86 MP/M-86' $ 495.00 
BCOCTHDC ST-506 Hard Disc Controller $ 595.00 $ 525.00 
BCOCTHOSUB1 9 19.2 Mb Hard Disr. Subsystem $2295.00 $1995.00 
BCOCTS256TOO 256K Sialic RAM IA&T) $ 1 850.00 $ 1 7 1 9.00 
BCOCTC512K 5 1 2 K  Dynamic RAM (A&T) $1450.00 $ 1345.00 

See Specifications on Pages 12·27 
Of Our '83/'84 Engineering Selection Guide 

BCOCT816SMPMw/256K Sialic RAM & MP/M-86N 
BCOCT816SCCPM w/256K Static RAM & Concurrent CP/M-86 
BCOCTB160MPMw/51 2 K  Dynamic RAM & MP/M-86 $73511.00 
BCDCT816DCCPM w/5 1 2 K  Dynamic RAM & Concurrent $7350.00 

CP/M-86 
See Complete Specifications on Page 5 Of Our 

New '83/'84 Engineering Selection Guide 

Circle 292 on inquiry card. 

96 for 5%" 96 TPI format 

ST506/SA 1 000 
11 HARD DISK CONTROLLER ' 

BCADCHOC1 0015 
BCAOCHOC10018 
BCAOCHOCiNSTL 

ST506 5Y." Winchesler Coni. $500.00�0.00 
8" Winchester Cont. $500.00 0.00 
Install program lor use with non-A DC 10.00 
CPU beard (Supplied on 6" CP/M" 
compatible disk) 

See Complete Speciflc•lions on Pages 14 • 27 
of our '83/'84 Selection Guide 

The MACROTECH MAX Is a 256K 1o 1 Megabyte S-100 IEEE/696 
dynamic memory beard. Thai's right up lo 1 Megaby1e on a single 
standard size S-1 00 board . The 1irs1 384 K is on the Host card that plugs 
into your molherbeard. The remaining 640K is loca1ed on a unique "piggy
back" card thai attaches to the host The MAX family is ideally suited to 
applications where densi ty. speed, and software flexibility are essential. 

See Pag"e 18 01 Our New '83/'84 Engineering Select/on 
Guide for Complete Specifications 

Onferlng informallon: The 256K and 384K versions include the fully 
socketed Host card The 5 1 2 K  and larger versions also include lhe fully 
socketed "piggy-back" card Ust Price SAU P�ce 

8CMACMAX256 256K Dynamic RAM (A&T) $1 1 25.00 $ 1 1 65.110 
BCMACMAX384 384 Dynamic RAM (A&T) $1467.00 $ 1395.110 
BCMACMAX5 1 2  512K Dynamic RAM (A&T) $1880.00 $1 795.110 
BCMACMAXM 1 MEG Dynamic RAM (A&1) 52449.00 $2325.00 
BCMACMAXTM MAX Technical Manual $ 15.00 
BCMACMAXVOSK MAX Virtual Disk Software supplies $ 25.110 

on 6" SID Disk 
Memory Mapping Option g1 .110 

AHentlon CompuPro CPU 8085/88 Users: You must order lhe CPU 
modifica tion hardware to insure complete compatibility. 

BCMAC&BTMOO Hardware modificat ion for S t 0.00 
CompuPro CPU 8085/86 

ORDER TOLL FREE (800) 423-5922 - CA. AK.. HI CAll (818) 709-51 1 1  

! 
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DPJVES & ENCLOSURES 
51f4 II FLOPPY DISK DPJVES 

BCMPI51' MPI Full Height SS 48TPI (5 lbs.) $200.00 
BCMPI52' MPI Full Height OS 48TPI (5 lb&) $270.00 
BCMPI91' MPI Full Height SS 96TPI (5 lbs.) $275.00 

1 5M Byte Hard Disk For IBM PC™ 
EEB ::::::;;::::::::.-:� . ... 50% More Capacity Than The XT!™ 

BCMPI92' MPI Full Height OS 96TPI (5 lbs.) $4110.00 
BCMPI501 MPI Y2·Height SS 48TPI (4 lb&) $260.00 
BCMPI502 MPI 'h-Height OS 48TPI (4 lbs.) $300.00 
BCTNOTMIOOI Tandon Full Height SS 48TPI $1 99.00 
BCTNDTMI002 Tandon Full Height OS 48TPI $249.00 
BCTNOTMIOI4 Tandon Full Height OS 96TPI $339.00 

'Replace with M for MPI Door. or S for Shugart SA400 Type Door 

51f4 II Disk Drive Cabinets 
BCJMRI C5 Single Drive Cabinet (5 lbs.) $ 79.00 
BCJMR2C5 Dual Drive Cabinet (9 lb&) $ 99.00 
BCJMR2C5C Dual w/lnterna! Data Cable (9 lbs.) $ 1 1 5.00 

8" Flo��l Disk Drives 
BCSHUBO I R  Shugart Full Height SS ( 1 8  lOS.) $349.00 
BCSHU851 R Shugart Full Height OS ( 1 8  lbs.) $479.00 
BCSIEFODI OOB Siemens Full Height SS ( 1 8  lbs.) $169.00 
BCOMETRAK842 Oume Full Height OS ( 1 8  lbs.) $459.00 
8CM/TM2894838 Mitsubishi Full Height OS ( 1 8  lbs.) $375.00 
BCMP141 S  MPI Full Height S S  (1 1 lbs.) $380.00 
BCMPI42S MPI Full Height DS (1 1 lbs.) $460.00 
BCMPI410 MPI Dual 'h- Height SS (22 lbs.) $760.00 
BCMPI42D MPI Dual 'h-Height OS (22 lbs.) $830.00 
BCMPI41M MPI 17-Height SS (9 lOs.) $380.00 
BCIIIPI42111 MPI 'h-Height OS (9 lbs.) $460.00 
BCTNDTM8461 Tandon 17-Height SS (9 tbs) $359.00 
8CTNOTM8462 Tandon Y2·Height OS (9 lbs.) $435.00 

Dual 811 Disk Enclosures 
All of these rugged enclosures feature forced. filtered air cool:ng, helty 
power supply. with the heat producing elements mounted to outside for 
cool. reliable oporation. The rear panels are punched for the appropriate 
data cable& 
FDE002. Economical design lor two standard size 8" floppies. Hinged lid 
for easy drive access. Power supply: 5V@l4A -5V@l.8A +24 @l 3A. 
OT\.002. Cabinet for two '/,-height 8" drives or 1 lull height 8" floppy or 
Winchester. Includes Shugart tvpe AC power cable. 

Pa� Number Descrlpllon Usl Price SAU Price 

BCIIIFDE002 FOE002 Dual Enc. (35 lbs.) $359.95 �325.00 
BCIIIDTLD02SHU OTL002 Dual Thin Line ( 1 2 1bs) 5225.00 1 7 5.00 
BCIIIOTLIIIPIKIT MPI 17-Height OTL adapter kit 24.95 
BCIIICBLSON304FM Shugart to Oume AC Cable 4.95 

BUY CABINETS WITH DRIVES AND $AVE! 

• Plug and Run - ready to go right 
out of the box' 

• Complete with controller card, data 
cable, & internal mounting hard
ware 

• 

• 
• 

• 

• 

• 

Total PC/XT Compatible - will 
boot directly from the hard disk 
under DOS 2.0 
No special software needed 
BK BIOS emulates XT command 
set 
Controller will support any 2 hard 
drives 
Hard disk can be partitioned into 4 
operating systems 
2: 1  interleaving (data transfer rate 
3 times faster than XT'") 

INTERNAL 1 5M Byte 
Hard Disk With Controller 

$1495 
BCIIIHDPCI 15  (Sh. Wl 1 1  lbs ) 

EXTERNAL 1 5M Byte 
Hard Disk With Controller 

The 1 5  Mbyle drive is mounted in a Ill H 05001 
cabinet with power supply. All hardware speci
fications are the same. 

$ 1 695 
BCPDBIIIHOPCX15 (Sh. WI. 1 6  lbs.) 

Exlernai 1 5Mbyte Hard Disk w/Controller & Data Cable 

Backed By a &·Month Warranty! 

maxei i _R 5%" DOUBLE DENSITY DISKETTES 
BCPOBIIIFDE2S2 w/2 SHUB01 R Drives 
BCPDBIIIFDE2M2 w/2 MFM289463BS Drives 
BCPOBIIIFDE202 w/2 OMETRAK842 Drives 
BCPOBIIIFOE2851 w/2 SHU85 1 R  Drives 

i 969.00 
1 049.00 
1 1 99.00 
1239.00 

Pa� Number Seclon Tncks Sides/ Price Per Box ol iO 

Combinations with DTLD02 
BCPDBIIITNOf w/2 TNOTMB481 Drives � 879.00 
BCPDBIIITN02 w/2 TNDTMB482 Drives 1 039.00 
BCPDBIIIIIIPII w/2 MPI41 M Drives 879.00 
BCPDBIIIMPI2 w/2 MPI42M Drives 1039.00 

ITS WORTH IT! BCIIIXLIIIO I III Soft 
BCMXLMHi l 0111 10 hard 
BCIIIXLIIIH 1 1 6111 16 Hard 

BCMXLM020111 Soft 
BCMXLMH21 00111 1 0 Hard 
BCMXLMH2160M 16 Hard 

Heads I 

4 0  $28.00 
40 $28.00 
40 $28.00 

4 0  $42.00 
40 $42.00 
40 $42.00 Oue lo UPS Regulallons, drives and cabinets will be shipped separately. 

Please Include shipping lor each disk drive and cablnel 
BCIIIXLIIIDI 00111 Soft 80 $36.00 $33.00 

5%" H ard Disk BCIIIXLIII0200M Soft 80 $44.00 $411.00 
6CIItXLMN218DOIIt 1 6  Hard 80 $44.00 $411.00 

BCMCP1302 Micropolis 20.4/25 9 Mb ( 1 2  lb&) $1465.00 All mini disks with exceptionol MDI DDM. MD2HD. & MD2DDM are with hub ring 
BCMCPI303 Micropolis 339/43.2 Mb (1 2 lbs) $ 1 875.00 
BCMCPI304 Micropolis 40 8/5 1 .9 Mb ( 1 2  lbs) $2195.00 
BCTNOTM501 Tandon 6 Mb (9 lbs) $ 699.00 

8" DOUBLE DENSITY DISKETTES 
BCTNOTM502 Tandon 1 2  Mb (9 lbs.l $ 649.00 BCMXLF01 126MI200 Soft 
BCTNOTM503 Tandon 1 9 Mb (9 lbs) $ 995.00 BCIIIUFH1321111 200 Hard 

DUAL 5114" HARD D ISK DRIVE CABINET BCIIIXLFD2XOIII1200 Soft 

$36.00 $33.00 
$36.00 $33.00 

$45.00 $411.00 
$45.00 $411.00 All of the necessary power lor two TAN DON TM500 series or equivalent Go on The Gold Standard'. BCMXlfHZ320MI200 Hard 

harrl disk drives. Just imagine. you can have 1 OOMbytes ol storage using 
two of the Micropolis 51/�" Winchester disk drives and this cabinet! Power 1-.;..;....;;;,.;.;;....;;,;.;,.;.....;;...;;;,.;.;;;..;;..o,.;.;.;.;;.,;;.,;..;..;.. __________________ _ 
supply: +5V@l 6A and + 1 2 V@l 6A. The rear panel is punched lortwo20. Ph T d d G  t O 0 5J 
two 34. and one 50 pin header connector. Fan cooled. one o ay a
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BCIIIH05D02 Oual Hard Disk Enclosure !Sil Wt. 20 lbs ) $369.00 Priority Interrupt Mailing List! 

DUY CABINET WITH DRIVES AND $AVE! -
w/2 TM501 Drives $1 599.00 VISA :��:�:�� ::� i�;�� ��:�:� m:�:�� - 9161 Deering Ave. Chatsworth. CA 91311-5887 
BCPOBI302HD5 w/2 MCP1302 Drives $2999.00 :�:�::�::: ::� ���:��� ��:�:� m:::�� Ter!?!fv���MJ�c

l�!���?,�?2nd��yq;����d;\7�s��IN��M�� ��E��?ooi.2!:�1jUt �HIP-
Due to UPS Regulallons, disk dmes will be shipped sepanlely lrom cab- PING & HANDLING oiS3 00 lor the lirsl 3 rbs. plus 40¢ lor each additional pound. Orders over 50 lbs. sent lreighl collect Just in case. include your phone number. Prices 
I nets. Don'l lorget to Include shipping lor each disk drive cabinet. subject to change without notice. We will do our best to maintain prices through March, 1 984. Many quantities are limited. Sorry, no rainchecks. no refunds or ex

changes on sale merchandise. Credit card orders will be charged approriate freight Sale prices fOf prepaid orders only. We are not responsible fOf typographical errors. 

RETAIL STORE PHONE NUMBERS: (O.otsworth:) (818) 709-5464 - (Irvine:) (714) 660-141 1 



IBUTORS • AUTHORIZED DISTRIBUTORS • AUTHORIZED DISTRIBUTORS • AUTHORIZED DISTRIBUTORS • Jim-paW 
electronic components 

ALABAMA 
Birmingham . . . . . .  American Electronic Supply 
Birmingham. . . . . . J.LS. Electronics 
Birmingham. • . .  long's Electronics 
Birmingham . . . . . . . . . . . . . .  Micrologic, Inc. 
Florence . . . . . . . . . . . . . .  Fuller OistributillQ 
Huntsville . . • . . . . .  Industrial Electronic Supply 
Huntsville. • . . . . . . .  W&W Bectronics 
Mobile. . Forbes Electronics 
Montgomery. . . . .  Handey's Electronic Center 
Opelika . . . . . . .  Sollthem Electronic Corp. 
Tuscaloosa. . . . . . . . . . . . . .  Radio Parts Inc. 

ALASKA 
Anchorage. • . . . . . . .  Electronic Supply Center 
Anch()(3Qe. . . . . . . . .  The Electronic Company 
Anchorage . . . . . . . . . . . . . . . . . . .  Wapatco 

ARIZONA 
Lake Havasu City. . Electronics 4-U 
Sierra Vista . . . . . . .  B&S Electronics 
Tucson. . . . . . . . . . .  Electronic City 
Tucson . • . . . . . . . .  Heathkit Electronic Center 
Yuma. • . . . . . . . Yuma Electronics 

ARKANSAS 
Uttle Rock. . • • • .  Southern Electronics 

CALIFORNIA 
Anaheim . . . . . . . . . Heathkit Electronic Center 
Anaheim. . . . . . . . . . . . . .  R.F. Electronics 
Antioch. . . . . . . . . . . . .  Goodrich Electronics 
Bakersfield. : . . . . . . . .  Jay Kern Electronics 
Berkeley . . . . . . . . . . .  AI Lasher's Electronics 
Buena Park. . . . . . . . . . . . .  Ford Electronics 
Campbell. . . . . . .  Heathkit Electronic Center 
Chico. . . • . . . . . . . .  Payless Wholesale 
Chula Vista . . . . . . . . . . . . .  lion Electronics 
Chula Vista. . . . . . . . . . . . . .  Sago Electronics 
Clearlake . . . . . . . . . . .  Clearlake Electronics 
CooCOfd . . . . . . . . . . . . .  Pacific Radio Supply 
Corning. . . . . . . . . . . .  Nor-Cal Electronics 
Costa Mesa. • Mar-Vac Electrooics 
C<Mna . . . . . . . . . .  G&HIAMCO 8ect Supp� 
Cucamonga . . . . . . . . . . . . .  Ablettonics 
Cypress. . . . . . . . . . . . . .  S.C.R Electronics 
Davis. . . . . . . . . .  Paradyme Consumer Elect. 
El Cajon . . . . . . . . . . . . . . . . . .  Radio Shack 
Eureka. . . . • . . . . . . . .  Redwood Electronics 
Fontana. . . . . . . . . Fontana Electronics 
Fresno. • . •  National Computer 
Fresno. . . . . . . . . . . . . .  Sparky Electronics 
Fresno. . . . . . . . . . . .  Whitcomm Electronics 
Fullerton. . . . . . . . . . .  Industrial Electronics 
Glendale . . . . . . . . . . . . . . .  Eagle Electronics 
Goleta. . . . . . . . . . . . . . . . . . .  Bill's Stereo 
Hall Moon Bay . . . .  s- ElecA1adio Shad< 
Harbor City. . . . . . . . . •  Blulf EJectronics 
Hawaiian Gardens. . . . . . . .  Carson Electronics 
Hollywood . . . . . . . . •  Pacific Radio Exchange 
Inglewood . . . . . . . .  Radiolandllnglewood Elect 
La Habra. . . . . • . . . • . . .  A.B.C. Electronics 
La Mesa. . . . . . . . . .  Heathkit Electronic Center 
laocasler. . . . . . . . . .  COnsumer Electronics 
Los Angeles. . . . . .  Heathkit Electronic Center 
Mission Viejo . . . . . . .  Heathkit Electronic Center 
Modesto . . . . . . . . . . . . . .  Inland Electronics 
Modesto . . . . . . . . . . . . . . . . .  Pacific Radio 
'Monterey. . . . . . . . . . .  Zackit 
Morro Bay. . . . . .  Coast Electronics 
National City. . • . .  Willy's Electronics 
Oakland. . • . .  Cass Electronics 
Oceanside. . . . . . . . . . . . . . .  Calco Oigital 
Oceanside. . . . . . . . . . . . . . Electronic Center 
Oroville . . .  Radio Man 
Palo Alto. U.S. Electronics 
Palo Alto . . . . . . . . . . . . . . .  Zack Electronics 
Pasadena. • . . . . . . . . . . .  Dow Radio 
Paso Robles . . . • . . . . . .  Mission Electronics 
Pomona. . .  . . Heathkit Electronic Center 
Redding. . . . . . Radio Mart 
Sacramento. . . . • . . Cal Radio & TV 
Sacramento. . . . . . .  The Radio Place 
Sacramento. . . . . . . . . . . . .  Zackit 
Salinas. . . . . . . . . . . . . . . . .  Salinas Radio 
San Bruno. . . • . . . . . . . .  Bruce Electronics 
San Carlos. . . .  . . . . . . . . . . . .  J&H Outlet 
San Diego. . . . . . . . .  Radio Shack/Mira Mesa· 
San Fernando . . . . . .  San Fernando Electronics 
San Francisco. Zack Electronics 
San Jose . . . . . . . . . .  Peninsula Elect Supply 
San Jose. . . . . . . . . .  United Radio and TV 
San Luis Obispo . . . . . . .  Mid State Electrooics 
San Rafael. . . . . . . . . . .  Electronics Plus 
Santa Clara . . . . . . . . . . . . . .  Digital Pacific 
Santa Cruz. . . . . . . . .  Santa Cruz Electronics 
Santa Maria. . . . . .  Caps Communications 
Santa Maria. . . . . . Electronic Parts Superman 
South Lake Tahoe . . . . . . .  Calpine Electronics 
Sunnyvale. .  . . . . .  Sunnyvale Electronics 
Tatrance. . . . . . . . . . .  Signal Electronics 
Torrance . . . . . . . . . . . .  Torrance Electronics 
Tustin. . . . . AB.C. Electronic Supply 
Vallejo. . . . . . . . . . . . . . . . .  Zackit 
Van Nuys. . . . . . . . . . . . . .  Thrifty Electronics 
Westminster. . . . . . . . . . . .  JK Electronics 
Whittier . . . . . . . . . . . . . .  Whittier Bectronics 
Woodland Hills. . . . Heathkit Electronic Center 
Yuba City. . • . . . .  EJectronic Wortd 

COLORADO 
Boulder. . . . . . . . . . . . . . . . . . . . . .  Hapco 
Colorndo Springs . . . . . . . .  Calm Digital Equip. 
COlorado Springs. . . • Centennial Electronics 
Denver. . . . Fistell's Electronics 
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COLORADO (Continued) 
Denver. . . . . . .  FlS!ell's Microelectronics 
Denver . . . . . . . . . . . .  Mountain Coin Machine 
Lakewood . . . . . . . . . . . . . . .  D.H. Crump 90· 

CONNECTICUT 
Avon. . • . Heathkit Electronic Center 
New Haven. . . . .  Customized Computer Center 
Wallingford. _ . Tron Town USA 
Westport. . . . . . . . . . . . . . .  'Computer Works 

DELAWARE 
Newark. . . . . . • . . . . .  Computerland 
New Castle . . . . . . . .  Delaware Amateur Supply 
Wilmington . . . . . . . . .  Laraco/Lafayette Radio 
Wilmington . . . . . . . . . . . . . . .  Micro Products 
Wilmington. . . . Wholesale Electronics 

FLORIDA 
COral Gables. . . • . • . . .  Olson Electronics 
Clearwater. . • . • .  Amateur Electronic Supply 
Fon Lauderdale . . . . . . . .  Tecklron Enterprises 
Gainesville. . . . . . . .  Skipper Electronics 
Hialeah. . • . . Heathkit Electronic Center 
Hollywood . . . . . . . . . . . . . . . . . .  8rico Inc. 
Jacksonville . . . . . . .  Heathkit Electronic Center 
Miami. . . . . . . . . . . . . . .  Olson Electronics 
Orlando . . . . . . . . . . . . . . . .  C&S Electronics 
Orlando. . • . . . . Lafayette Stereo & Elect 
Oakland Park. . . . . . . . . . . . .  Lafayette Radio 
Panama City . . . . . . . . . . .  Bay-Mar Electronics 
Pensacola . . . . . . . . . . .  Forbes Electronics 
Pensacola . . . . . . . . . .  Pensacola Electronics 
Pensacola . . Quad Electronics 
Plantation . . . . . . . .  Heathkit Electronic Center 
Tampa . . . . . . . . . . .  Heathkit Electronic Center 

GEORGIA 
Atlanta. . . . . . . . . . . . .  A.C.M. COmputer Man 
AUanta. . . . . . . .  Heathkit Electronic Center 
Dalton . . . . . . . . . . . . .  AC.M COmputer Mart 
La Grange. . . . . . . .  Electronic Supply 
Stone Mountain. . . . . . .  Coleman's Electronics 
Warner Robbins . . . . . . . . . . .  C&l Electronics 

HAWAII 
Hila. . . . . .  . . . . . .  At's Electronics 
Honolulu. . . . . . • . . . .  Industrial Electronics 
Honolulu . . . . . . . . .  Integrated Circuit Supply 
Pearl City . . . . . . . . •  Heathkit Electronic Center 

Boise . .  
Boise . . . .  
Caldwell . .  
Pocatello . .  
Twin Falls. 

IDAHO 
• . . . . . . . .  Kimball Electronics 

. . . . . . .  R.J.M. Electronics 
. . . . . . . . . . . .. . .  A-Gem Supply . . • .  Kimball Electronics 

. . Central Electronics 

ILLINOIS 
Addisort . Digitai World, tnc. 
Berwyn. . . . . . . . . . . . .  B. B.& W. Electronics 
Carbondale . • . . . . . . . . . . .  Pick's Electronics 
Chicago. . . . . . .  Heathkit Electronic Center 
Chicago . . . . . . . . . . .  Howard Electronic Sales 
Chicago. . . . . . . . . .  Olson Electronics 
Chicago. . University of Illinois Bookstore 
Decatur. . . . . . . • . . . .  Main Street Computer 
Downers Grove . • . . .  Heathkit Electronic Center 
Groveland. . . . . . . . . . . .  Moyer Electronics 
Harvey . . . . . . . . . . . . . . .  George Electronics 
Melrose Park. . . . . . . . . . . .  Olson Electronics 
Mount Prospect. Tri-State Electronic Corp. 
Niles. . . . . . . . . . . . . .  Computerfand or Niles 
Niles. . . . Joseph Electronic 
Peoria. . . . . . . . .  Computertand 
Peoria . . • . . . . . . . .  Warren Radio Co. 
Rockford.' . . . . . . .  Computer Store of Rockford 
Rock Island. . . . • Team Electronics 
Skokie. . . . . . . . .  . . .  Ullipute Computer 
South Holland . . . . . . . . .  Union Electronic Oist 

INDIANA 
Angola. . . . . . . . . . . . .  Lakeland Electronics 
Bedford . . . . . . . • . . . . . . . . . . .  Elex Mart 
Bloomington . . . . . . . . . . . . . .  Stansifer Radio 
Chesterton. . . . . . .  Chestenon Electronics 
Evansville. . . . . . . . . . . . . . .  Hutch & Son 
Gary. . . . . . . . . . . . . . .  Calumet Electronics 
Indianapolis. . . . . . .  Heathkit Electronic Center 
Indianapolis. . . Warren Radio CO. 
Lafayette. . . . . . . . . .  Von's Electronics 
Muncie . . . . . . . . . . . . . . .  Pierce Electronics 
South Bend. . . . Genesis Electronics 
South Bend. . . . . . . . . . . . . .  TV Supply Co. 
Terre Haute . • . • . . . . . .  Industrial Electronics 

IOWA 
Ames. . . . . . .  Electronic Supply, Inc. 
Burlington. . . . . • . . . . . . .  Union Supply CO. 
Clinton . . . . . . . . . . . . . . . .  R.J.S. Electronics 
Davenport. . • . Warren Radio Co. 
Des Moines . . . . . . . . . . . . .  GiHord Brown Inc. 
Des Moines . . . . . . . . . . . .  Radio Trade Supply 

KANSAS 
Hutchinson . . . . . . . . .  Hutchinson Electronics 
�sas City. . . . . . . .  Electrooic Surplus Sales 
Mission . . . . . . . . . .  Heathkit Electronic Center 
Salina. . . . . . . . . . .  Electronics Inc. 
Shawnee Mission . . . . . . . . .  Burstein & Assoc. 
Topeka . • . Carroll Radio & TV Supply 
Wichita. . . . . . . . . .  Amateur Radio Equipment 
Wichita. . . . . . . . . . .  Uoyrl's Radio & Elex 
Wichita. . . . . . . . . .  RS.C. Supply 

AUTHORIZED 
DISTRI BUTORS 

KENTUCKY 
Lexington . . . . . . .  Radio Electronic Equip. Co. 
Louisville. _ . . . . . . .  Heathkit Electronic Center 
Louisville . . . . . . .  Peerless Electronic Equip. Co. 
Paducah. . . . . . . .  Warren Radio CO. 

LOUISIANA 
Baton Rouge . . . . . . . .  Davis Electronic Supply 
Baton Rouge. . . Industrial Elect Supply 
Baton Rouge. . . Menard Electronics 
Covington. . . . . . . .  Electronic Mart 
Gretna. . . Pelican Electronics 
Houma. . . . . . . . . . . . . . .  Pelican Electronics 
Kenner. . . . . . . .  Heathkit Electronic Center 
Lake Charles . . . . . . . . . . . . . . . .  W.RE. Inc. 
Metairie. • Pelican Electronic Supply 
Meridian . . . . . . . . . .  Hooper Electronic Supply 
New Drfeans . . . . . . .  Wm. B. Allen Supply Co. 
Shreveport . . .  Electronic Supply of Shreveport 
Shreveport . • . • . .  Industrial Electronic Supply 
Shreveport . . . . . . . . . .  Southern Electronics 
Slidell. . • . . . . . . . . . . . Electronic Mart 

MARYLAND 
Aberdeen. . • . . . . . . . . Harco Electronics 
Annapolis. . . .  Computers, Etc. 
Baltimore . . . . . . . .  Heathkit Electronic Center 
Beltsville . . . . . . . . . . . . . . .  Mark Electronics 
College Park. . . . . . . . . . . . .  Electronics Plus 
Damascus . . . . . . . . . . . . . . .  Damascus C.B. 
Glen Burnie . . . . . . . . . . Revacto of Maryland 
Laurel. . . . . . . . .  The Comm Center 
Lavale. . . . . .  J&MEiectronics 
Rockville . . . . . . . . .  Heathkit Electronic Center 
Rockville. . . Revacto Electronics 
Severna Park. . · . . . .  Futronics Inc. 
Suitland . . . . . . . . . • . .  Suburban Wholesalers 
Towson . . . . . . . . . . • .  Baynesville Electronics 
Towson . . . . . . . . . . . . .  COmputers Unlimited 

MASSACHUSffiS 
Danvers . . . . .  Computer Electronic Consultants 
Littleton. . . . . . . . . . . . . .  Tel-Com Inc. 
Peabody . . . . . . . . .  Heathkit Electronic Center 
Pittsfield. . . . Pittsfield Radio Equipment 
Waltham. . . . . . . . .  Computer Mart Inc. 
Wellesley. . . . .  Heathkit Electronic Center 

MICHIGAN 
Adrian. . . . . . E&B Electronics 
Allen Park. . . . . . . . . .  Olson Electronics 
Ann Arbor. . . . .  . Wedemeyer Elect Supply 
Battle Creek. . . . . . . •  Warren Radio 
Bay City. . . . . . . . . . . . .  Kinde Distributing 
Canton . . . . . . . . . .  The Electronic COnnection 
Oearbom. . . Westside Radio 
Detroit . . . . . . . . . .  · . . . AF. Electronic Parts 
Detroit . . . . . . . . . . .  Electronic Parts CO. 
Detroit . . . . . . . . . .  Heathkit Electronic Center 
Detroit . . . . . . . . . . . .  S&S Electronics 
East Detroit . . . . . . .  Heathkit Elecllonic Center 
Fenton. . . . .  Tri-County Eiectronics 
Aint . . . . . . . . . . . . . • . .  Shand Electronics 
Grand Haven. . • . . KS. Electronics 
Grand Rapids. . . . . .  Micro World Inc. 
Grand Rapids. . Radio Parts Inc. 
Grand Rapids . . . . . . . . . . . .  T&W Electronics 
Grand Rapids . . . . . . . . . . . . . .  Warren Radio 
Holland. . . . . . . . . . . . . . . • . .  Bits & Bytes 
Houghton . . . . . . . . . . . . . . . . • .  Techtronics 
Jackson. . . Fulton Radio Supply 
Kalamazoo . . . . . . . . . . . . . . .  Warren Radio 
Lansing . . . . . . . . . . . . . .  Fulton Radio Supply 
lansing. . Wedemeyer Elect. Supply 
Livonia . . . . . . .  . . . .  Norwest Electronics 
Madison Heights . . . . . . . .  Olson Electronics 
Madison Heights. . . . . • • .  Warren Radio 
Midland. . . . . . . . . . . . . . . . .  COmputronix 
Mount Clemens . . . . . . . . . .  Olson Electronics 
Muskegon. H&R Electronics 
Niles . . . . . . . . • . . . . . . .  Niles Radio Supply 
Owosso . . . . . . • . . . . . . . . . . .  Warren Radio 
Pon Huron . . . . . . . . . .  Main TV Radio Electric 
Saginaw. . . . . . . . . . . . .  Electronic Man 
Saint Clair Shores. . Bell Electronics CO. 
Sterling Heights . . . . . . .  Electronic Supermarket 
Taylor. . . . . . . • . . . . .  Electronic World 
Taylor . . . . . . . . . . .  Tel Van Electronic Supply 
Traverse City. Traverse City Elect Supply 
Westland . . . . . . . . . . . . . . .  Olson Electronics 

MINNESOTA 
Bemidji. . . . . . . . . . . . . . .  Bemidji Electronics 
Duluth. . . Northwest Radio of Duluth 
Hopkins. . . . . . . . .  Heathkit Electronic Center 
Minneapolis. . . . . .  Acme Electronics 
Saint Paul . . . . . . . .  Heathkit Electronic Center 
Winona . . . . . . . . .  Hiawatha Electronics 

MISSISSIPPI 
Biloxi. . - . . . . . . . .  Hooper Electronic Supply 
Jackson . . . . . . . • .  Ellington Electronic Supply 
Oxford. . . Oxford Software 
Pascagoula . . . . . . . .  Hooper Electronic Supply 

MISSOURI 
Bridgeton. . . . .  Heathkit Electronic Center 
Columbia . . . . . . . . . . .  Show Me Electronics 
Kansas City . . . . . . . . .  Burstein & Associates 
Kansas City . . . . . . .  Electronic Supply CO. Inc. 

MISSOURI (Continued) 
Kansas City . . . . . . . . . . . . . . .  Watters Radio 
Rolla. . . . . Show Me Electronics 
Sedalia • . . . . . . . . . Show Me Electronics 
Springfield . . . . . . . . . . .  Show Me Electronics 

MONTANA 
Billings. . . . .  Conley Radio Supply 
Bozeman . . . . . . . . .  Electronic Service & Oist. 
Great Falls . . . . . . . . . . . . . .  Arfs Electronics 
Great Falls . . . . . . . . . . . . .  Electrlc City Radio 

NEBRASKA 
Grand Island. . . . . . . . . .  G.I.Eiectronics 
Lincoln. . . . Computer Systems Inc. 
Lincoln . . . . . . . . . . . .  Scott Electronic Supply 
Norfolk. . . . .  Caauwes Gun & Hobby Shop 
Omaha . . . . . . . . .  Heathkit Electronic Center 
Omaha. . . . . . . . . . . . . . . .  Scott Electronics 

NEVADA 
Las Vegas . •  • . • . . . . . .  Century 23 

NEW JERSEY 
Edison. . . . . . . • .  William Electronic Supply 
Fairlawn . . . . . . . . . .  Heathkit Electronic Center 
Mantua. . . . . . . .  Eiectronic World 
Ocean. . . . . . . . . .  Heathkit Electronic Center 
Trenton . . . . . . . . . . . .  Lafayette Radio Supply 
Vineland. . . LaracoMneland 

NEW MEXICO 
Alamagordo . . . . . . . . . . . . .  Basin Electronics 

NEW YORK 
Albany. . . . . . . . . . . . .  Greytock Electronics 
Amherst . . . . . . . . .  Heathkit Electronic Center 
BuHato. . . . . . . . . . . .  Olson Electronics 
BuHato. . . . . Radio Equipment COrp. 
Commack. . . Spartan Electronics 
Hornell. . . . . . . . .  Hornell Electronics 
Ithaca . . . . . . . . . . . . . . . . . . .  Rad-Tronics 
Jamestown. . . . . . . . . . . . .  Warren Radio 
Jericho . . . . . . . . . .  Heathkit Electronic Center 
Johnson City. . . • Unicorn Electronics 
Kingston . . . . . . . . . . . . .  Greyfock Electronics 
Middleton . . . . . . . . . . . .  Grey\ock Electronics 
Newburgh . . . . . . . . . . . . .  Action Audio Inc. 
New York. . . . . . . . . . .  Manhattan Electronics 
New York. . . . . . . . . . . . •  Tah Electronics 
Poughkeepsie. . . . . .  Greylock 8ectronics 
Rensslaer. • . . . . . . . . . .  Electrooic Stockroom 
Rochester . . . . . . . .  Heathkit Electronic Center 
Seneca . . . . . . . . . . . . . . .  orson Electronics 
Troy. . . . . . . .  Trojan Electronic Supply 
Utica . . . . . . . . . . . . . .  Central Electronics 
White Plains. . . . . . . . . . . .  Computer Corner 
White Plains . . . . . . .  Heathkit Electronic Center 

NORTH CAROUNA 
Greensbofo . . . . . . . .  Heathkit Electronic Center 
Winston-Salem . . . . . . . . .  Trayer-Yelverton Inc. 

NORTH DAKOTA 
Fargo. • . . . . . . .  Radio & TV Equipment 
Fargo. . . . SIS Electronics 

OHIO 
Akron. . . Akron Electronic Supply 
Akron. . . . . . . .  Warren Radio 
Bucyrus. . . . . . . . . . .  Mead Electronics 
Canton. . . . . . . . . . . . .  Electronic Center Inc. 
Cincinnati . . . . . . . . .  Heathkit Electronic Center 
Cleveland. . . . . . .  Heathkit Elettronic Center 
Columbus . . . . . . . . .  Heathkit Electronic Center 
Columbus. . . . . .  Olson Electronics 
Dover. . . . .  T.V. Specialties 
lima. . . . . . . . . . . . . . . . .  Warren Radio 
Massilion. . . . • . . . . .  M. H. Martin Co. 
Mogadore . . . . . . . . . . . . .  Olson Electronics 
Parma . • . . . . . . . . . . . . .  Superior Electronics 
Reynoldsburg. . Universal Amateur Radio 
Toledo . . • . . . . . . . .  Heathkit Electronic Center 
Toledo. . . . . . . . . . . . . . •  Warren Radio 
Youngstown . . • . . • . . . . . . .  Olson Electronics 
Youngstown. • . • . .  Ross Radio Co. 

OKLAHOMA 
Oklahoma City . . • Trice Wholesale Electronics 

OREGON 
Albany . • • . . . . . . . . . . . .  Oregon Ham Sales 
Beaverton . . . . . . . . . . . .  Norvac Electronics 
Corvallis. • . . . . .  Electronic Super Store 
COrvallis. . . . . . . . . .  Norvac Electronics 
Dallas. . . . . . . . . .  Norvac Electronics 
Ponland. . . . . . . • .  Portland Radio Supply 
Roseburg. • . . . Roseburg Musical Instrument 
Salem. . . . . . . . . . . . .  COmputer Specialties 
Salem . . . . . . . . . . . . . . . .  Norvac Electronics 

PENNSYLVANIA 
Braddock. . . . . . . . . . . .  leff Electronics 
Butler . . . . . . . . . . . . . . .  Computer Center 
Chambersburg . . . . . . .  Sunrise Electrooic Oisl 
Drexel Hill. . . . . .  Kass Electronic Dist 
Erie . . . . . . . . . . . . . . . . . . . .  Warren Radio 
Fairview. . . . . . . . . . . . .  Bell Electronics 
Frazer . . . . . . . . . . .  Heathkit Electronic Center 
McKeesport. . . . . . . . . . . . . . .  Barno Radio 
Norristown . . . . . . . . . . . . . .  Computer Corner 
Philadelphia. . . . . .  Heathkit Electronic Center 
Philadelphia. . . . . Spectrum Electronics 
Phoenixville. . . Stevens TV & Electric 
Pittsburgh . . . . . . . . .  Heathkit Electronic Center 
Pittsburgh . . . . . . . .  Pittsburgh Computer Store 
Pittsburgh. . . . . . . .  South Hills Electronics 
Pittsburgh. . . The Computer Hoose 
YO!� . • • . . . . . . . .  G.Y.� Co. 

RHODE ISLAND 
Cranston. . . . . . . . . . . . Jabbour Electronics 
Pawtucket . . . . . . . . . . .  Jabbour Electronics 
Providence. Hope Electronics 
Warwick. . . . . . . . .  Heathkit 8ectronic Center 

TENNESSEE 
Bristol. . . . . . . . . . . . . .  Shields Electronics 
ConCOI'd. . . . . . . . . . .  National Bectronics 
Cookeville. . . . . . . . .  Wagnon's Stereo Center 
Dyersburg. . Warren Radio 
Knoxville . . . . . . . . .  Shield's Electronic Supply 
Memphis. . . . . . . . . . .  Bluff City Electronics 
Memphis. . . . . Memphis Amateur Electronics 
Memphis. . . . . . . . . . . . . . .  Warren Radio 
Murlreesboro . . . . .  Murfreesboro Radio & Elecl 
Mur1reesboro. Standard Auto Parts 
Nashville . . . • . . . . . .  Eddie Warners Parts Co. 
Nashville. . .  . . . .  Bectra Oist CO. 
Oak Ridge. . . . . . . . . . . . . . . . . .  Mr. Radio 
Oak Ridge. . . . • . .  National Electronics 
Smyrna. • . . . . . . . . . . . .  Delker Electronics 
Tullahoma. . . . . . . . . . . . .  H&H Electronics 

TEXAS 
Brownsville. Gf()(ge's Electronic Mart 
Oallas . . . . . . . . . . .  Heathkit Electronic Center 
Enid . . . . . . . . . . . • . . . . . .  Trice Electronics 
Fort Worth. . . . Heathkit Electronic Center 
Harligen. . . . . .  George's Electronic Mart 
Houston. . . . .  Heathkit Electronic Center 
Lubbock. . . . . . . . . . . . . .  Trice Electronics 
McAllen . . . . • . . . . .  Carlos Franco Electronics 
McAllen. George's Electrooic: Mart 
Richardson. . . . . . Martin Wholesale Electronics 
Richardson. . . . • Trice Bectronics 
San Antonio . . . . . . . . . . • . .  C&K Electronics 
San Antonio. Heathkit Electronic Center 
Waco . . . . . . . . . . . . . . . . . .  l&M Wholesale 

UTAH 
Midvale. . . Heathkit Electronic Center 
Ogden. . . . . . . . . . . . carter Supp� Co. 
Provo. . . . . • . . . . . .  Alpine BectronicSupply 
Salt Lake City. . . . . . . . . . .  Best Distributing 
Salt Lake City. . . . . . . . .  Kimball Electronics 
Salt Lake City. . . .  Mountain COin Oistributing 
Sal! lake City. . . . . . . . . . . . .  RA-ELCO Inc 

VERMONT 
Bur1ington. . . . . . . . . .  Greylock Bectronics 
Essex Junction . . . . . . . .  I.E.S. Lafayette Radio 

VIRGINIA 
Alexandria . . . . . . .  Heathkit Electronic Center 
Annandale. •. • Arcade Bectronics 
Arlington . . . . .  Arlington Electronic Wholesalers 
Blacksburg . . . . . . . . • . .  Scotty's Radio & TV 
Charlottesville. . . . . . . . . .  Graves Electronics 
Falls Church • . . . .  Crossroad Elect Wholesalers 
Harrisonburg. . . • . • . .  Electrical Wholesalers 
HopewelL . . . . . . . . . . . . .  B&G Electronics 
Lynchburg . . . . . . . . • . . Electronic Service Co. 
Nor1olk. . . . . . . . . . . . . . .  Avec Electronics 
Norfolk. • . . . . . . . . . . . . . .  cain Electronics 
Nor1olk. . .  . Priest Electronics 
Richmond. . . . Avec Electronics 
Roanoke. • . . . . . . . . . .  Avec Electronics 
Vienna . . . . . . . . .  Electronic Equipment Bank 
Virginia Beach . . . . . .  Heathkit Bectronic Center 
Woodbridge. . . . . . . . . . .  E.G.E. 

WASHINGTON 
Bellevue. . . . A.B.C. Communications 
Bellingham . . . . . . . . . . .  Cascade Electronics 
Everett . . . . . . . .  AB.C. Communications 
Hoquaim. . . . . • . . . . . .  Harbor Electronics 
Kennewick. . . . _ . . . . . . . . . .  C&J Electronic 
KenL . . . . . . . . . .  Electronic Superman 
Moses lake. Ron's Bectronics 
Olympia . . . . . . . . . . . . .  The Electronic Shop 
Pasco. . . . . . . . . . . . . . . . . .  Radio Shack 
Pullman . . . . . . . . . . . . . . . .  H&O Electronics 
Richland. . . . . . . . . . . . . .  Radio Shack 
Seattle. . . . . . . • . . •  A.B.C. Communications 
Seattle. . . . . . . . . .  Amateur Radio Supply 
Seattle. . . . . .  Electron� Supp� Co. 
Seattle. . . Heathkit Electronic Center 
Spokane . • . . . . . . . . . . . . . . . .  D.S.C. Sales 
Spokane . . . . . . . . . . . . . .  Personal COmputer 
Tacoma . . . . . . . . . . . .  C&G Electronics 
Tukwila. . . . .  _ . . • .  Heathkit Electronic Center 
Vanoouver. . . . . . • .  Heathkit Bectronic Centef 

WEST VIRGINIA 
Elkins. . . . .  
Fairmont . 
Morgantown . .  
Morgantown. 
Morgantown . .  
Wheeling . .  

WISCONSIN 
Kenosha . . . . . . . • .  Chester Electronic Supply 
Milwaukee. . • . .  Amateur Bectronic Supply 
Milwaukee . . . . . . . .  Heathkit Electronic Center 
Milwaukee. . . . . . . . Olson Electronics 

WYOMING 
Rock Springs. 

FOREIGN 
Guam: Agana.. . •  _ _  . _ Mariaf'laS Electronics 
GuatemaLa. . . . . . Electronica Pan Americana 
Panama. . . . . . . . . . .  Sonitet SA 
Panama . . . . . . . . . . . . . . . . Tropetco SA 
Puerto Rico: Rio Pedras Microcomputer Slm 
Puerto Rico: Rio Pedras . . . . . .  Radio Shack 
Singapore.. . . . .  _ _  . Applied Digital Systems 
West Indies: Trinidad. • . .  The Hobby Centre 
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Jirn-pak 
electronic components o a��:!!�!' �� 680 ,e?/!!!�!m C:.!'!terl$d 

0 Competitive Prices Authorized JIM-PAK Distributors �� 0 Distributors Welcome 0 For information call (415) 595-5936 Telex # 176043 
1 355 SHOREWAY ROAD 

BELMONT, CA 94002 

CONNECTORS AND 
ACCESSORIES 

DOUBLE-ROW 
MALE HEADERS 
• Solder to PC boards for instant plug-in 
access • .025" square posts on a . 1  0"  x . 1  0"  
matrix 
Part No. 

923862R 
923863R 
923864R 
923865R 
923866R 

Description 

20 post double row male 
26 post double row male 
34 post double row male 
40 post double row male 
50 post double row male 

GENDER 
CHANGERS 

MICRO CHARTS 

Instant Data on the Most Popular 
Computer and Microprocessor Parts 

· Fully decoded data 
• Compact 8Y2 "  x 1 1 " size 
• Durable credit card plastic 
· Clear and concise two-sided tables for: 

Fu l l  instruction set, disassembly, ASCII, 
base conversion, pmout & much more ... 

Part No. Description 

MLZBO ZBO CPU 
ML6502 6502 (65XX) 

Insulation Displacement 
Connectors 

Dip Plug 
Connectors 

Part No. Description 

609- 1 4  1 4  Contact Dip Plug Connector 
609-1 6 1 6 Contact Dip Plug Connector 
609-24 24 Contact Dip Plug Connector 
609-40 40 Contact Dip Plug Connector 

Socket 
Connectors 

Mates 2 rows of .025" sq. dia. posts on 
patterns of .1 00" centers. 
Part No. Description 

Used to connect 2 cables which have the 
same gender. 

ML7400 5400/7400 TIL Pinouts S20 20 Contact Socket Connector 
26 Contact Socket Connector 
34 Contact Socket Connector 
40 Contact Socket Connector 
50 Contact Socket Connector 

ML8080A 8080A/8085A S26 �������------------� S34 Part No. Description 

JRSM-M Connects 2 male (DB25P) 
cables 

JRSF-F Connects 2 female (D825S) 
cables 

D-SUB CONNE.CTORS - ' . 

. �.--:'. · . .  · . .  "�-: :- ,. . .. . . : ; � " � . . ,. 

SOLDER-TYPE CONTACTS 
Part No. Description 

JE750 4-Digit Fluorescent 
Alarm Clock Kit 

DE9P 9 Pin Plug The JE750 Alarm Clock Kit is a versatile 1 2-
DE9S 9 Pin Socket hour digital clock with 24-hour alarm. The 
DE9H Hood for DE9 Series Connectors clock has a bright 0.5" high blue-green 
DA 1 5P 1 5  Pin Plug 

. 
fluorescent display. The display will auto-

DA 1 SS 1 5  Pin Socket · h h 
· r ht d

. 
DA1 5H Hood for DA15 Serl·es Connectors 

matically dim w1t c angmg 1g con 1-

S40 
S50 

Card-Edge 
Connectors 

Mates with double-sided 1 /1 6" PC board 
with contact fingers on .1 00" centers. 
Part No. Description 

C20 20 Contact Card-Edge Connector 
C26 26 Contact Card-Edge Connector 
C34 34 Contact Card-Edge Connector 
C40 40 Contact Card�Edge Connector 
C50 50 Contact Card-Edge Connector 

D-Sub 
Connectors 

tions. the 24-hour alarm allows the user to 
DB25P 25 Pin Plug (Meets RS232) disable the alarm and immediately re-

No. 

DB25S 25 Pin Socket (Meets RS232) enable the alarm to activate 24 hours l.ater. CDE9P 9 Contact Plug 
DB25H Hood for DB25 Series Connectors The kit includes all documentation, case CDE9S 9 Contact Socket 
DC37P 37 Pin Plug and wall transformer. Other features: flash- CDA1 5P 1 5  Contact Plug 
DC37S 37 Pin Socket ing colon, alarm tone SOOHz once per sec., CDA 1 5S 1 5  Contact Socket 
DC37H Hood fcir DC37 Series Connectors 1 0  minute snooze alarm, am/pm indicator. CDB25P 25 Contact Plug 
DD50P 50 Pin Plug Size: 65/a"L x 31f4''H x 1 314"D. CDB25S 25 Contact Socket 
DD50S 50 Pin Socket CDC37P 37 Contact Plug 
DD50H Hood forDD50 Series Connectors Part No. JE750 Kit CDC37S 37 Contact Soc.ket -------------------------4------- ----��--------------------------------�-----------------
DATA BOOKS 
Part No. 

21 0830 
21 0844 
30001 
30003 
30005 
30009 
300 1 3  

Description 

Intel Memory 
Intel Microprocessor 
National CMOS 
National Linear 
National TTL Logic 
lntersil Data 
Zilog Microprocessor 

SPEAKER 
1 -3/1 6" Square • 5/32" Thick 

8 Ohm • .40 Watt 
· Stainless steel diaphragm • Ultra Slim 
· For alarms, music sounds, telephone 

equipment, computers, speech aids, etc. 

Part No. TS30S 

JOYSTICKS 
Part No. Description n . 

. ' 

JS1 00K 
JS1 50K 

1 OOK Linear Taper Pots (with knob) 
.1 50K Linear Taper Pots (with knob) 
40K Video Controller in case (w/knob) 

Circle 198 on inquiry card. 

CENTRONICS 
� Solder Type 

Insulation Displacement Type c:::) 
Description 

S20-36 
S26-36 
S34-36 
S40-36 
S50-36 
S20-6-S 
S20-1 8-S 
S26-1 8-S 
S50-1 8-S 
DB25P-1 0-P 
DB25P-1 0-S 
CEN36M-5 
CEN36M-5-F 
CEN36M-5-M 

36 Contact Male-Insulation Displace. 
36 Contact Female-Insulation Displace. 
36 Contact Male - Solder 
36 Contact Female - Solder . 

INSULATION DISPLACEMENT 

CABLE ASSEMBLIES 

Description 

20-pin 36" Single-End Socket 
26-pin 36" Sing le-End Socket 
34-pin 36" Sing le-End Socket 
40-pin 36" Sing le-End Socket 
50-pin 36" Sing le-End Socket , 
20-pin 6" Double-Ended Socket 
20-pin 1 8" Double-Ended Socket . 
26-pin 1 8" Double-Ended Socket 
50-pin 1 8" Double-Ended Socket 
25-pin male 1 0' Double-Ended Plug 
25-pin male 1 0' 25-pin female 
36-pin Centronics 5' male 
36-pin Centronics 5' male to female 
36-pin Centronics 5' male to male 
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32.768 khz 1.95 4528 2101 256 x 4 (450ns) 1.95 1702 256 X 8 (1us) 4.50 1 .0 mhz 3.95 4000 .29 5101 256 x 4 (450ns) (cmos) 3.95 2708 1024 X 8 (450ns) 3.95 1 .8432 3.95 4001 .25 4531 2102-1 1 024 x 1 (450ns) .89 2758 1024 X 8 (450ns) (5v) 5.95 2.0 2.95 4002 .25 4532 21 02L-4 1 024 x 1 (450ns) (LP) .99 271 6 2048 X 8 (450ns) (5v) 3.95 2.097152 2.95 4006 .89 4538 2102L-2 1 024 x 1 (250ns) (LP) 1 .49 2.4576 2.95 4007 .29 4539 21 1 1  256 x 4 (450ns) 2.49 2716-1 2048 X 8 (350ns) (5v) 5.95 3.2768 2.95 4541 TM52516 2048 X 8 (450ns) (5v) 5.50 4008 .95 2 1 1 2  256 x 4 (450ns) 2.99 3.579545 2.95 4543 TM52716 2048 X 8 (450ns) 7.95 4009 .39 2 1 1 4  1 024 x 4 (450ns) 8/9.95 4.0 2.95 4010 .45 4553 2 114-25 1024 x 4 (250ns) 8/10.95 TM52532 4096 X 8 (450ns) (5v) 5.95 5.0 2.95 4555 2 1 1 4L-4 1024 x 4 (450ns) (LP) 8/12.95 2732 4096 X 8 (450ns) (5v) 4.95 5.0688 2.95 4011  .25 
2 1 1 4L-3 1024 X 4 (300ns) (LP) 8/13.45 2732-250 4096 X 8 (250ns) (5v) 8.95 5.185 2.95 4012 .25 4556 
2 1 1 4L-2 1 024 x 4 (200ns) (LP) 8/13.95 2732-200 4096 X 8 (200ns) (5v) 1 1 .95 5.7143 2.95 4013 .38 4581 
TC5514 1024 x 4 (650ns) (cmos) 2.49 2732A-4 4096 X 8 (450ns) (5v) (21vPGM) 6.95 6.0 . 2.95 4014 .79 4582 
TC5516 2048 x 8 (250ns) (cmos) 9.95 2732A 4096 X 8 (250ns) (5v) (21vPGM) 9.95 6.144 2.95 4015 .39 4584 2147 4096 X 1 (55ns) 4.95 2732A-2 4096 X 8 (200ns) (5v) (21vPGM) 13.95 6.5536 2.95 4016 .39 4585 TMS4044-4 4096 x 1 (450ns) 3.49 2764 8192 X 8 (450ns) (5v) 6.95 8.0 2.95 4017 .69 4702 TMS4044-3 4096 x 1 (300ns) 3.99 2764-250 8192 X 8 (250ns) (5v) 7.95 10.0 2.95 4018 .79 74COO TMS4044-2 4096 x 1 (200ns) 4.49 

2764-200 8192 X 8 (200ns) (5v) 1 9.95" 10.738635 2.95 4019 .39 74C02 MK4118 1024 x 8 (250ns) 9.95 14.31 818 2.95 TMM201 6-200 2048 x 8 (200ns) 4.15 TM52564 8192 X 8 (450ns) (5v) 14.95 15.0 2.95 4020 .75 74C04 
TMM2016-150 2048 x 8 (150ns) 4.95 M CM68764 8192 X 8 (450ns) (5v) (24 pin) 39,95 1 6.0 2.95 4021 .79 74C08 
TMM2016-100 2048 x 8. (lOOns) 6.15 M CM68766 8192 x 8 (350ns) (5v) (24 pin)(pwr dn.) 42.95 1 7.430 2.95 4022 .79 74C10 HM61 1 6-4 2048 x 8 (200ns) (cmos) 4.75 27128 16384 X 8 (300ns) (5v) 29.95 1 8.0 2.95 4023 .29 74C14 HM61 1 6-3 2048 " 8 (150ns) (cmos) 4.95 1 8.432 2.95 4024 .65 74C20 HM61 1 6-2 2048 x 8 (120ns) (cmos) 8.95 • Single 5 Volt Supply 21vPGM :: Program at 21 

20.0 2.95 4025 .29 74C30 HM611 6LP-4 2048 x 8 (200ns) (cmos)(LP) 5.95 22.1184 2.95 HM611 6LP-3 2048 x 8 (150ns) (cmos)(LP) 6.95 4026 1.65 74C32 
HM611 6LP-2 2048 x 8 (120ns) (cmos)(LP) 10.95 E P R O M  E RASE RS 4027 .45 74C42 Z-6132 4096 x 8 (300ns) (Qslal) 34.95 gsPECTRONICS 4028 .69 74C48 HM6264 8192 x 8 (150ns) (cmos) 49.95 4029 .79 74C73 LP = Low Power Ostat = Quasi-Static CORPORATION 4030 .39 74C74 AY3-1 014 6.95 4034 1.95 74C76 AY5-1013 3.95 

DYNA M I C  RAMS Capacity AY3-1015 6.95 4035 .85 74C83 
Timer Chip PT1472 9.95 4040 .75 74C85 TM54027 4096 X 1 (250ns) 1.99 9 TR1602 3.95 4041 .75 74C86 UPD41 1  4096 X 1 (300ns) 3.00 9 2350 9.95 4042 .69 74C89 MM5280 4096 X 1 (300ns) 3.00 12 2651 8.95 4043 .85 74C90 MK4108 8192 X 1 (200ns) 1.95 30 IM6402 7.95 4044 .79 74C93 MM5298 8192 X 1 (250ns) 1.85 25 4 11 6-300 16384 X 1 (300ns) 8/11.75 42 IM6403 8.95 4046 .85 74C95 

4 1 1 6-250 16384 X 1 (250ns) 8/7.95 INS8250 10.95 4047 .95 74C107 4 1 1 6-200 16384 X 1 (200ns) 8/12.95 G E N ERATORS 4049 .35 74C150 4 1 1 6-150 1 6384 X 1 (150ns) 8/14.95 
BIT-RATE 4050 .35 74C151 4 1 1 6-120 1 6384 X 1 (120ns) 8/29.95 

1 1 .95 4051 .79 74C154 2 1 1 8  1 6384 X 1 (150ns) (5v) 4.95 
MK4332 32768 X 1 (200ns) 9.95 1 1 .95 4053 .79 74C157 
41 64-200 65536 X 1 (200ns) (5v) 5.95 1 2.95 4060 .89 74C160 
4164-150 65536 X 1 (150ns) (5v) 6.95 16.95 4066 .39 74C161 MCM6665 65536 X 1 (200ns) (5v) 8.95 1 0.95 4068 .39 74C162 TM541 64-1 5 65536 X 1 (150ns) (5v) 8.95 MM5307 1 0.95 4069 .29 74C163 

FUNCTION 4070 .35 74C164 
4071 .29 74C165 

6500 4072 .29 74C173 
4073 .29 74C174 68000 49.95 1 MHZ 8035 5.95 8202 24.95 2.5 Mhz 4075 .29 74C175 6800 2.95 6502 4.95 8039 5.95 8203 39.95 4076 .79 74C192 6802 7.95 6504 6.95 INS-8060 17.95 8205 3.50 Z80-CPU 6505 8.95 4078 .29 74C193 6803 1 9.95 IN5-8073 49.95 8212 1 .80 Z80-CTC M I SC.  6808 13.90 6507 9.95 8080 3.95 Z80-DART 10.95 4081 .29 74C195 6520 4.35 8214 3.85 UPD7201 29.95 4082 .29 74C200 6809E 14.95 6522 6.95 8085 4.95 8216 1 .75 Z80-DMA 14.95 6809 1 1 .95 8085A-2 1 1 .95 8224 2.25 Z80-PIO 3.95 TM599532 29.95 4085 .95 74C221 6810 2.95 6532 9.95 8086 24.95 ULN2003 4086 74C244 6545 22.50 8226 1 .80 Z80-510/0 1 1 .95 .95 6820 4.35 6551 1 1 .85 8087 CALL 8228 3.49 3242 4093 .49 74C373 6821 2.95 8088 29.95 Z80-SI0/1 1 1 .95 3:i41 2 MHZ 4098 2.49 74C374 6828 14.95 6502A 6.95 8089 89.95 8237 · 19.95 Z80-SI0/2 1 1 .95 MC3470 4099 1.95 74C901 6840 12.95 6522A 9.95 8155 6.95 8237-5 21.95 Z80-SI0/9 1 1 .95 MC3480 6843 34.95 6532A 1 1 .95 81 55-2 7.95 8238 4.49 

4.0 Mhz 1 1 C90 14409 1 2.95 74C902 
6844 25.95 6545A 27.95 8156 6.95 8243 4.45 95H90 1 44 1 0  12.95 74C903 6845 14.95 6551A 1 1 .95 8185 29.95 8250 10.95 Z80A-CPU 2513-001 UP 1 1.95 74C905 6847 1 1 .95 3 MHZ 81 85-2 39.95 8251 4.49 Z80A-CTC 13-002 LOW 1 2.95 74C906 6850 3.25 B 8741 29.95 8253 6.95 Z80A-DART 7.95 74C907 6852 5.75 8748 24.95 8253-5 7.95 
6860 7.95 8255 4.49 Z80A-DMA 14.95 74C908 
6875 6.95 DISC 8255-5 5.25 Z80A-PIO .95 74C909 
6880 2.25 CONTROLLERS 

C R T  8257 7.95 Z80A-510/0 .65 74C910 6883 22.95 · 1 771 16.95 8257-5 8.95 Z80A-510/1 1.95 74C911 68047 24.95 1791 24.95 C ONTROLLERS 8259 6.90 Z80A-SI0/2 .85 74C912 68488 19.95 1793 26.95 6845 14.95 8259-5 7.50 Z80A-510/9 1 2.95 .85 74C914 6800 • 1 MHZ 1795 29.95 68845 19.95 8271 79.95 
6.0 Mhz .85 74C915 1797 49.95 HD465055P 15.95 8272 39.95 

2791 54.95 8275 29.95 Z80B-CPU 1.25 74C918 
2793 54.95 6847 1 1 .95 8279 8.95 1.79 74C920 2795 59.95 M C 1 372 6.95 8279-5 10.00 Z80B-CTC 

1.55 74C921 2797 59.95 68047 24.95 8282 6.50 Z80B-PIO 
.89 74C922 6843 34.95 8275 29.95 Z80B-DART 8272 39.95 8283 6.50 .39 74C923 7220 99.95 8284 5.50 Z80B-51D/2 UPD765 39.95 CRT5027 19.95 8286 6.50 Z I L O G  
.79 74C925 MB8876 29.95 

34.95 CRT5037 24.95 8287 6.50 1.25 74C926 
TM59918A 39.95 8288 25.00 
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VOLTA G E  
74L500 .24 74L5173 .69 74500 .32 745132 1.24 745225 7.95 

R E G U LATO R S  7400 .1 9 74123 .49 74L501 .25 74L5174 .55 74502 .35 745133 .45 745240 2.20 7401 . 1 9  74125 .45 
74L502 .25 74L517S .55 74503 .35 745134 .so 745241 2.20 780ST .75 7905T .85 7402 . 1 9  74126 .45 74L503 .25 74L5181 2.15 74504 .35 745135 .89 745244 2.20 78MOSC .35 7908T .85 7403 . 1 9  74132 .45 
74L504 .24 74L5189 8.95 74505 .35 745138 .85 745251 .95 7808T .75 7912T .85 7404 . 1 9  74136 .50 
74L50S .25 74L5190 .89 74508 .35 745139 .85 745253 .95 7812T .75 79l5T .85 7405 .25 74143 4.95 
74L508 .28 74L5191 .89 74509 .40 745140 .55 745257 .95 7815T .75 7924T .85 7406 .29 74145 .60 74510 .35 745151 .95 745258 .95 74L509 .29 74L5192 .79 745 1 1  .35 745153 .95 745260 .79 7824T .75 7905K 1.49 7407 .29 74147 1.75 
74L510 .25 74L5193 .79 74515 .35 745157 .95 745273 2.45 780SK 1.39 7912K 1.49 7408 .24 74148 1.20 
74L511 .35 74L5194 .69 74520 .35 745158 .95 745274 19.95 7812K 1.39 7915K 1.49 7409 .19 74150 1 .35 
74L512 .35 74L519S .69 74522 .35 745161 1.95 745275 19.95 7815K 1.39 7924K 1.49 7410 . 1 9  74151 .55 
74L513 .45 74L5196 .79 74530 .35 745162 1 .95 745280 1 .95 7824K 1.39 79L05 .79 741 1  .25 74153 .ss 
74L514 .59 74L5197 .79 74532 .40 745163 1.95 745287 1.90 78LOS .69 79L 1 2  .79 7413 .35 74154 1 .25 
74L515 .35 74L5221 .89 74537 .88 745168 3.95 745288 1.90 78L 12 .69 79L1 5 .79 7414 .49 74155 .75 
74L520 .25 74L5240 .95 74538 .85 745169 3.95 745289 6.89 78L 15 .69 741 6 .25 74157 .55 
74L521 .29 74L5241 .99 74540 .35 745174 .95 745301 6.95 LM323K 4.95 7417 .25 74159 1.65 
74L522 .25 74L5242 .99 74551 .35 745175 .95 745373 2.45 78HOSK 9.95 UA78540 1 .95 7420 .19 74160 .85 
74L526 .29 74L5243 .99 74564 .40 745181 3.95 745374 2.45 78H12K 9.95 7421 .35 74161 .69 
74L527 .29 74L5244 1 .29 745'65 .40 745182 2.95 745381 7.95 C, T = T0-220 K = T0-3 7425 .29 74163 .69 74574 .50 745188 1.'95 745387 1.95 74L528 .35 74L5245 1.49 74585 1 .99 745189 6.95 745412 2.98 L = T0-92 7427 .29 74164 .85 
74L530 .25 74L5247 .75 74586 .50 745194 1 .49 745471 4.95 7430 . 1 9  74165 .85 
74L532 .29 74L5248 .99 7451 1 2  .so 745195 1.49 745472 4.95 7432 .29 74166 1 .00 
74L533 .55 74L5249 .99 745 1 1 3  .so 745196 1.49 745474 4.95 7437 .29 74167 2.95 
74L537 .35 74L5251 .59 745 1 1 4  .55 745197 1.49 745482 15.25 7438 .29 '74170 1 .65 
74LS38 .35 74L5253 .59 745124 2.75 745201 6.95 745570 2.95 7442 .49 74173 .75 
74L540 .25 74L5257 .59 745571 2.95 7445 .69 74174 .89 
74L5'42 .49 74L5258 .59 7446 .69 74175 .89 
74L547 .75 74L5259 2.75 7447 .69 74177 .75 
74L548 .75 74L5260 .59 7448 .69 74181 2.25 
74L549 .75 74L5266 .55 7451 .23 74184 2.00 
74L551 .25 74L5273 1 .49 7473 .34 74185 2.00 
74L554 .29 74L5275 3.35 7474 .33 74191 1 . 1 5  
74L55S .29 74L5279 .49 7475 .45 74192 .79 
74L563 1.25 74L5280 1.98 7476 .35 74193 .79 
74L573 .39 74L5283 .69 7482 .95 74194 .85 
74LS74 .35 74L5290 .89 7483 .so 74195 .85 
74LS75 .39 74LS293 .89 7485 .59 74197 .75 
74L576 .39 74L5295 .99 7486 .35 74198 1 .35 
74L578 .49 74LS298 .89 7489 2.1 5 74221 1 .35 
74LS83 .60 74L5299 1 .75 7490 .35 74246 1 .35 
74L585 .69 74L5323 3.50 7492 .so 74247 1 .25 
74LS86 .39 74LS324 1.75 7493 .35 74259 2.25 
74LS9o · .55 74L5352 1.29 7495 .55 74273 1 .95 
74L591 .89 74L5353 1 .29 7497 2.75 74276 1 .25 
74L592 .55 74L5363 1.35 74100 1.75 74279 .75 
74L593 .55 74L5364 1.95 74107 .30 74366 .65 
74L595 .75 74L5365 ,49 74109 .45 74367 .65 
74L596 .89 74L5366 .49 741 1 6  1.55 74368 .65 
74L5107 .39 74L5367 .45 74121 .29 74393 1 .35 
74LS109 .39 74L5368 .45 22 .45 
74L5 1 1 2  .3·9 74L5373 1 .39 
74L51 1 3  .39 74LS374 1.39 
74L5 1 1 4  .39 74LS375 .95 R CA 74L5122 .45 74LS377 1 .39 
74L5123 .79 74L5378 1 .1 8  LM301 .34 LM340 (see 7800) LM565 .99 LM1558H 3.10 CA 3023 2.75 CA 3082 
74L5124 2.90 74L5379 1 .35 LM301 H .79 LM348 .99 LM566 1 .49 LM1800 . 2.37 CA 3039 1.29 CA 3083 
i4LS125 .49 74L538S 3.90 LM307 .45 LM350K 4.95 LM567 .89 L M 1 8 1 2  8.25 CA 3046 1 .25 CA 3086 
74L5126 .49 74L5386 .45 LM308 .69 LM350T 4.60 NE570 3.95 LM1830 3.50 CA 3059 2.90 CA 3089 
74LS132 .59 74L5390 1 . 1 9  LM308H 1.15 LM358 .69 NE571 2.95 LM1871 5.49 CA 3060 2.90 CA 3096 
74L5133 .59 74LS393 1 . 1 9  LM309H 1.95 LM359 1 .79 NE590 2.50 LM1872 5.49 CA 3065 1 .75 CA 3 1 30 
74L5l36 LM309K 1 .25 LM376 3.75 NE592 2.75 LM1877 3.25 CA 3080 1 . 1 0  C A  3140 .39 74LS39S 1 . 1 9  

LM31 0 1 .75 LM377 1 .95 LM709 .59 L M 1 889 1 .95 CA 3081 1 .65 CA 3146 74L5137 .99 74LS399 1.49 
LM311 .64 LM378 2.50 LM710 .75 LM1 896 1 .75 CA 3160 1 . 1 9  74L5138 .55 74L5424 2.95 LM3 1 1 H  .89 LM379 4.50 LM711 .79 ULN2003 2.49 74L5139 .55 74LS447 .95 LM312H 1.75 LM380 .89 LM723 .49 LM2877 2.05 Tl 74LS145 1.20 74LS490 1.95 LM317K 3.95 LM380N-8 1 . 1 0  LM723H .55 LM2878 2.25 

74L5147 2.49 74L5624 3.99 LM317T 1 .1 9  LM381 1 .60 LM733 .98 LM2900 .85 TL494 4.20 75365 
74LS148 1 .35 74LS640 2.20 LM318 1.49 LM382 1.60 LM741 .35 LM2901 1.00 TL496 1.65 75450 
74L5151 .55 74LS645 2.20 LM318H 1 .59 LM383 1.95 LM741N-14 .35 LM3900 .59 TL497 3.25 75451 
74L5153 .55 74L5668 1.69 LM31 9 H  1 .90 LM384 1 .95 LM741H .40 LM3905 1 .25 75107 1 .49 75452 
74LS154 1.90 74L5669 1 . 8 9  L M 3 1 9  1 .25 LM386 .89 LM747 .69 LM3909 .98 751 1 0  1 .95 . 75453 
74LS155 . . 69 74LS670 1.49 LM320 (see 7900) LM387 1 .40 LM748 .59 LM39 1 1  2.25 75150 1 .95 75454 
74LS156 .69 . 74L5674 14.95 LM322 1.65 LM389 1 .35 LM1014 1 . 1 9  LM3914 3.95 75154 1 .95 75491 
74LS157 .65 74L5682 3.20 LM323K 4.95 LM390 1 .95 LM1303 1 .95 LM3915 3.95 75188 1 .25 75492 

LM324 .59 LM392 .69 LM1310 1 .49 LM3916 3.95 75189 1 .25 75493 74L5158 .59 74L5683 3.20 
LM329 .65 LM393 1.29 M C 1 330 1 .69 MC4024 3.95 75494 .89 74L5160 .69 74L5684 3.20 LM331 3.95 LM394H 4.60 MC1349 1 .89 MC4044 4.50 74LS161 .65 74L5685 3.20 LM334 1 . 1 9  .LM399H 5.00 MC1350 1 .1 9  RC4136 1 .25 8 1  FET 74L5162 .69 74L5688 2.40 LM335 1.40 NE531 2.95 MC1358 1 .69 RC4151 3.95 

74L5163 .65 74L5689 3.20 LM336 1.75 NE555 .34 MC1 372 6.95 LM4250 1 .75 TL071 TL084 
74LS164 .69 81 L595 1.49 LM337K 3.95 NE556 .65 LM1414 1.59 LM4500 3.25 TL072 LF347 
74L5165 .95 81 LS96 1 .49 LM337T 1 .95 NE558 1 .50 LM1458 .59 RC4558 .69 TL074 LF351 
74L5166 1.95 81 L597 1.49 LM338K 6.95 NE561 24.95 LM1488 .69 LM13080 1 .29 TL081 LF353 
74L5168 1 .75 81 L598 . 1 .49 LM339 .99 NE564 2.95 LM1489 .69 �M1 3600 1 .49 TL082 LF355 
74L5169 1 .75 25LS2521 2.80 LM1496 .85 LM13700 1 .49 TL083 LF356 
74LS170 1.49 2SLS2569 4.25 K = T0-3 1 .40 
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RF MODULATOR 
(ASTEC UM1082) QUANTITIES LIMITED 

* PRESET TO CHAN N E L  3 NOW 
* USE TO BUILD ONLY 

TV-COMPUTER I NTERFACE $695 * +5 VOLT OPERATION 

POWER SUPPLIES 
ID

��tf�R
R
S���8X�5JifFf�A

C
N't�P�J'J .PS�L-J�Jf

R
· 

QUANTITIES LIMITED! 
ASTEC AA1 1 1 90 

* QUAD OUTPUT SWITCHING N OW 
DESIGN AS USED IN APPLE I l l  ONLY 

* +5 @ 4A; -5 @ .25A $5990 * +12 @ 2.5A; -12 @ .30A; 1 5.5"x4.5"x2" 

SIGMA InSTRUMEnTS 
Model 2PC2241 

* DESI G N E D  FOR DEC EQUI PMENr NOW 
* FUSE PROTECTED * L I N EAR DES I G N  ONLY 
* AUXILIARY AC OUTLET $1 995 * +5 @ 4A; -15V @ 1 .5A; 1 2.25"x4"x4.75" 

1 .00 M CA-7 
1 . 1 0  M CA-255 

.69 IL-1 
1 .75 ILA-30 
1 .25 IL0-74 . 
1 .25 H 1 1 C5 
1 .00 TIL-1 1 1  
1 .50 TIL-1 1 3  2N918 .50 

MPS918 .25 

D I O D ES 
2N2102 .75 
2N2218 .50 

5.1 volt zener 2N2218A .so 
12.0 volt zener 2N22 1 9  .50 
(1 N914) switching 2N2219A .50 
400PIV rectifier 2N2222 .25 
200PIV l.Samp bridge PN2222 .10 
400PIV l.Samp bridge MPS2369 .25 
Dip-Bridge 2N2484 .25 

2N2905 .50 

N E W  UN-USED 
2N2907 .25 
PN2907 .1 25 

M U F F I N  FANS 2N3055 .79 
3055T .69 
2N3393 .30 
2N3414 .25 

H EAT S I N KS 
2N3563 .40 
2N3565 .40 

T0-3 style PN3565 .25 
T0-220 style MPS3638 .25 

SWITCHES 
MPS3640 .25 
PN3643 .25 
PN3644 .25 
MPS3704 .15 

538 .• BYfE March 1984 

6V 
.22ul 
.27 
.33 
.47 
.68 

1 .0 
1 .5 
1 .8 
2.2 
2.7 
3.3 
3.9 
4.7 .45 
6.8 
8.2 

.55 

.65 

.75 

1 .35 
1.75 

MPS3706 
2N3772 
2N3903 
2N3904 
2N3906 
2N4122 
2N4123 
2N4249 
2N4304 
2N4401 
2N4402 
2N4403 
2N4857 
PN4916 
2N5086 
PN5129 
PN5139 
2N5209 
2N6028 
2N6043 
2N6045 
MPS-AOS 
MPS-AOS 
MPS-ASS 
TIP29 
TIP31 
TIP32 

CAPACITORS 
TANTA L U M  

D I S C  
lOV 

.35 

.40 

.45 

.45 

.55 

.65 

.85 

1.00 

1 .50 

3.25 

15V 20V 25V 35V 10pl sov .05 470 sov .05 
.40 22 50V .05 560 50V .05 

25 sov .05 680 50V .05 
.40 27 sov .05 820 sov .05 
.40 33 50V .05 .001uf sov .05 

.35 .50 47 sov .05 .0015 sov .OS 
56 sov .05 .0022 sov .05 

.45 68 SOV .05 .005 sov .05 
.40 .40 .45 .45 82 sov .OS .01 sov .07 

100 sov .05 .02 50V .07 
.45 .50 220 sov .05 .05 sov .07 

.75 330 sov .05 .1 12V .10 
.40 .45 .65 .1 sov .12 

. . 45 .90 
M O N OLITH I C  .50 .55 .60 .65 , 1 ul-mono SOV .18 .47ul-mono SOV .25 

.047uf-mono50V .15 .01 uf-mono SOV .14 
.60 .65 .85 

.70 .75 E L E CTR O LYTIC 
1 .00 RADIAL 

.80 .85 .90 1 .00 .47ul sov . 14  

.85 .90 1 25V .1 4 
2.2 35V .1 5 

.90 4.7 50V .15 
1 .25 1 0  sov .1 5 
1.35 47 35V .18  

100 16V . 1 8  2.25 220 35V .20 
470 25V .30 
2200 16V .60 

C O M P U T E R  
G R A D E  

26,000uf 30V 3.95 

BYPASS CAPS 

.43" C C · 
.3" CA 
.3" cc 
.375" cc 
.5" cc 
.5" CA 1.49 
.270" HEX W/LOGIC 9.95 

R ES I STORS 
'/, WATT 5% CARBON FILM ALL 

STANDARD VALUES 
FROM 1 OHM TO 10 MEG O H M  

l ui 
4.7 
1 0  
1 0  
22 
47 
1 00 
100 
1 50 
220 
330 
500 
1000 
1500 

AXIAL 
sov .1 4 
16V .14 
1 6V .14 
sov . 1 6  
16V .14 
50V .20 
15V .20 
35V .25 
25V .25 
25V .30 
16V .40 
16V .42 
1 6V .60 
1 6 V  .70 
16V .85 

1-99 100 
. 13  . 1 1  
. 1 5  . 1 2  
. 1 7  . 1 3  
.20 .18 
.29 .27 
.30 .27 
.30 .27 
.40 .32 
.49 .39 

64 pin ST 4.25 call 
ST = SOLDERTAIL 

.59 .49 

.69 .52 

.69 .58 

.99 .90 
1 .09 .98 
1 .39 1.28 
1 .49 1 .35 
1.69 1.49 

40 pin WW 1.99 1.80 
WW = WI REWRAP 

1 6  pin ZIF 5.95 call 
24 pin ZIF 7.95 call 
28 pin ZIF 8.95 call 

ZIF = TEXTOOL 
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2732 32K E P R O M  $495 2764 64K E P R O M  $695 
M I C R O C O M P U T E R  

H A R D W A R E  H A N D B O O K  
FROM ELCO M P - $ 1 4.95 

Over BOO pages of manufacturers data 
sheets on  most commonly used I C's .  
I ncludes: 
* TTL - 74/74LS and 74F 
* CMOS 
* Voltage Regulators 
* Memory - RAM, ROM,  EPROM 
* CPU's - 6800, 6500, ZBO, 8080, 

8085' 8086/8 
* MPU support & interface -

6800, 6500, ZBO, 8200, etc. 

BEST SELLING 
B O O KS 

OSBOR NE/M C G RAW- H I LL 
Apple II Use(s Guide . . . . . . . . . . 16.95 

T M 1 00-1 5V<' (FOR IBM) SS/DD 
T M 1 00-2 5'/.'' (FOR IBM) DS/DD 

S H U GART 
SA 400L 5V<' ( 4 0  TRACK) SS/DD 
SA 400 5V<' (35 TRACK) SS/DD 

PERTEC 
F D-200 5V<' SS/DD 
FD-250 5V<' DS/DD 

M P I  

8-lnCH DISK DRIUE SALE 
FD 200-8 

SHUGART 801 EQUIV. SHUGART 851 EQUIV. 
SS/D D - 1 0/$175 EA. DS/DD - 1 0/$220 EA. 

$1 8900 $23900 
CABINETS FOR SW' DISK DRIVES 

CABINET #1 S29.95 CABINET #2 s79�00 CRT Controlle(s Handbook . . • . . . .  9.95 
68000 Assembly Language 

· Programming . • . • . . . • . . . . . .  16.99 
CBASIC User G uide . . . . . . . . . . .  15.00 

* DIMENSIONS 8% x 51o/ts x 317\s" 
* COLOR MATCHES APPLE 

* COMPLETE WITH POWER 
SUPPLY, SWITCH, LI N E  
CORD, FUSE & STANDARD 
POWER CONNECTOR 

SY BEX 
Your F irst Computer  . . . . . . . • . . . 8.95 
The CP/M Handbook . . . . . . . . . . 1 4.95 
The PASCAL Handbook . . . . • . . .  18.95 
Microprocessor Interfacing 

Techniques . . . . . . . . . . . . . . . . 17.95 

TRANSFORMERS 
F R A M E  STY LE 

2amp 
1 2.6VAC CT 2amp 
12.6V AC CT 4amp 
12.6VAC CT Bamp 
25.2VAC CT 2amp 

PLUG CASE STY LE 
250m a 
SOOma 
1amp 
2amp 

D C  ADAPATE R 

10 
' 16 
20 
25 
26 

.34 
40 
50 

SINGLE COLOR 
1 '  10' 

.50 4.40 

.55 4.80 

.65 5.70 

.75 6.60 

.75 6.60 

.98 8.60 
1 .32 1 1 .60 
1 .38 1 2.1 0 

COLOR CODED 
1 '  1 0' 

.83 7 .. 30 
1 .00 8.80 
1 .25 1 1 .00 
1 .32 1 1 .60 
1 .32 1 1 .60 
1 .65 1 4.50 
1 .92 1 6.80 
2.50 22.00 

* FITS STANDARD 5'14" DRIVES, 
INCL. SHUGART 

* INCLUDES MOUNTING 
HARDWARE AND FEET 

* D I M ENSIONS: 1 1 % x 53/4 x 3'7'is" 
* +5V @ 1 AMP, +1 2V @ 1 .5 AMP 
* FITS STANDARD 5'14' DRIVES 
* PLEASE SPECI FY 

36 Pin Male 
36 Pin Female 
36 Pin Male 

DESCRIPTION 

ORDER BY 
CONTACTS 9 

15  
25 
37 
50 

GRAY OR TAN 

D I P  C O N N E CTORS 
HIGH RELIABILITY COMPON ENT R I BBON 

DESCRIPTION TOOLED ST IC CARRIERS CABLE 
SOCKETS ( D I P  HEADERS) DIP PLUGS (I DC) 

ORDER BY AUGATxx-ST ICCxx I DPxx 
CONTACTS 8 .99 .65 

1 4  .99 .75 1 .45 

1 6  .99 .85 1 .65 

1 8  1 .69 1 .00 

20 1 .89 1 .25 

22 1 .89 1 .25 

24 1 .99 1 .35 2.50 

28 2.49 1 .50 

40 2.99 2 . 1 0  4 . 1 5  

For  order instructions see " I  DC Connectors" below. 

SOLDER CUP RIGHT ANGLE IDC 
PC SOLDER RIBBON CABLE HOODS 

MALE FEMALE MALE FEMALE MALE FEMALE BLACK 
DBxxP DBxxS DBxxPR DBxxSR I DBxxP IDBxxS HOOD-B 

2.08 2.66 1 .65 2 . 18  3.37 3.69 
2.69 3.63 2.20 3.03 4.70 5 . 13 
2.50 3.25 3.00 4.42 6.23 6.84 1 .25 
4.80 7.1 1 4.83 6 .19 9.22 1 0.08 
6.06 9.24 

For order instructions see "I DC Connectors" below. 

MOUNTING HARDWARE 1 .00 

I D C  C O N N ECTO RS 
DESCRIPTION SOLDER HEADER RIGHT ANGLE WW HEADER RIGHT ANGLE RI BBON RI BBON RIBBON 

SOLDER HEADER WW HEADER HEADER SOCKET HEADER EDGE CARD 
ORDER BY IDHxxS IDHxxSR IDHxxW IDHxxWR I DSxx IDMxx IDExx 

CONTACTS 1 0  .82 .85 1 .86 2.05 1 .1 5  --- 2.25 
20 1 .29 1 .35 2.98 3.28 1 .86 5.50 2.36 
26 1 .68 1 .76 3.84 4.22 2.43 6.25 2.65 
34 2.20 2.31 4.50 4.45 3.15 7.00 3.25 
40 2.58 2.72 5.28 4.80 3.73 7.50 3.80 
50 3.24 3.39 6.63 7.30 4.65 8.50 4.74 

ORDERING INSTRUCTIONS: Insert the number of contacts in the position marked "xx" of the "order by" part number listed. Example: A 1 0  pin right angle solder style 
header would be IDH10SR. 
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FOR APPLE COMPUTER USERS 
+ JDR Microdwices 

tKOUSAftDS SOLD\ 
APPLE COMPATIBLE 

POWER SUPPLY 
* Use To Power Apple

Type Systems 
* +5V @ 5A + 1 2V @ 3A 

-5V @ .5A - 1 2V @ .5A 
* I n struct ions I nc luded 

J D R  1 6K RAM CAR D F O R  APPLE I I +  
* Expand y o u r  48K Apple t o  64K 
* Fu l ly compat i b l e  with Apple  Lan g u age System - Use 

i n  p l ace of Apple  Lang uage card $7995 * H i g h est q ual ity card features: gold edge con nector, 
sockets for ai i i C's. 

* 2 YEAR WARRANTY $QQ95 Kit  with I nstruct ions . . . . . .  $40.95 
Bare PC Card . . . . . . . . . . . . $1 4.95 

* Sh ugart Mechanism 
Made in U .S.A. 

* Direct Replacement for 
Apple Disk I I  

a me 
BMII-80 PRINTER 

GET SLI M In 1 984! 
* Compatible with Apple 

Control ler  o r  other Apple 
compatible controllers 

* Specia l ly  des igned 
electron i cs with low power 
consumption 

* 80 C PS Dot Matrix Printer 
* Prints B i - D i rect ional  i n  40, 80, 

71 or 1 42 C o l u m n s  i n  N o r m al , 
D o u b l e  W i d t h  or C o mpressed 
Text. J D R  HALF- H E I G HT D I S K  D R IVE * DOS 3.3 and 3.2 compatible 

* One Year Warranty * 35 Track if  used with 
Apple C ontrol ler  

* 40 Track Control ler  and DOS 
Avai lab le  (Cal l  for Price) 

$20995 

VIEWMAX-80 
NO W ONL Y $1 5995 

* 80 C o l u m n  Card for A p p l e  I I +  
* V i d e o  S oft S w itch 
* I nve rse V i d e o  
* 2 Y e a r  Warranty 

V I EWMAX-80e 

NEW $1 2995 
* 80 C o l u m n  Card for A p p l e  l i e 
* 64K R A M  Expandable to 1 28K 
6 4 K  RAM Upgrade $4 7so 

G RAPH MAX $1 2995 
* Hi Reso l u t i o n  G ra p h ics 
* Printer Card 
* Centro n i cs P a ra l l e l  I nterface 

Graphmax with Color 
& Zoom Options . . . $1 4995 

540 B YTE  March 1984 

CONTROLLER CARD 

* Print  Su perscr i pt As Wel l  As 
S u perb G ra p h ics in C h a racter 
or Bit I mage 

$69.95 -

5'1/' WITH HUB RING 
MD1 SOFT SECTOR. SS/SD . . • • • • • • • .  19.95 
MD1D SOFT SECTOR. SS/DD . • . • • • • • •  26.25 
MD2D SOFT SECTOR. DS/DD • • • • • • . • •  30.75 
MD2F SOFT SECTOR, DS/QUAD DENSITY 45.00 
MD110 10 SECTOR HARD, SS/SD , , , , . •  19.95 
MD210D 10 SECTOR HARD, DS/DD , . • . •  30.75 

8" WITHOUT HUB RING 
FD1 SOFT SECTOR, SS/SD , , . . • . •  , , , , 24.75 
FD1D SOFT SECTOR, SS/DD • , • , , , • , . 30.00 

SOFT SECTOR, DS/DD • . .  , • .  , , , 

OTHER ACCESSORIES 
FOR APPLE II 

T H U N D E R C L O C K  $1 29.95 
* Real-Time C l o c k  Calendar 
* Software I nc l uded 
* M o u nt a i n  Software C o m pat i b le 
* B S R  Contro l  Opt ions Ava i lable 

MOll TORS 
B M C  MONITOR STAND 

MODEL PA-900 
Your Display Will 
Tilt & Swivel $29.95 

M O N O C H R O M E  

* ATTRACTIVE, FUNCTIONAL 
DISK STORAGE SYSTEM 

* 75 DISK STORAGE 
CAPACITY 

B M C  BM 12AUW GREEN 12" . . ' '  ' ' '  ' . ' ' ' '  sa9.95 
B M C  BM 12EUY 18 MHZ AMBER ' ' . ' ' ' ' .  $1 39.95 
B M C  BM 12EUN 18  MHZ HIGH RES GREEN $1 1 5.00 
N EC JB1201M - 20 MHZ GREEN ' . ' ' . ' ' .  $1 69.00 
ZEN ITH ZVM-121 - 15 MHZ GREEN . . ' '  ' .  $99.00 

* MOLDED FROM" DURABLE 
SMOKED PLASTIC WITH 
FRONT CARRY- $1 699 lNG HANDLE 

COLOR 
BMC BM-AU9191U COMPOSITE 13" ' ' . .  ' 
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- - - . _ _  , - - ·Unclassified Ads 

WANTED: The Association o f  Radio Reading SeNices (ARRSJ 
Inc.. an organization _representing stations that provide radio 
broadcasts to the blind and handicapped. seeks tax-deductible 
TRS-BO Model Ill or 4.  � offer receipt; will pay shipping. Kent 
Bowers. Treasurer_ ARRS. 1 10B Northeast 36th SL Oklahoma Ci� 
OK 73111 ,  (405) 521-3514. 
WANTED: Established. nonprofit educational institution seeks 
tax-deductible gifts of m icrocomputer_ disk drives. monitor and 
printer_ Will pay shipping. Mary Kane Trochim. Community School 
of Music and Arts. Whiton House. Ithaca, NY 14B50. (607) 
272-1474. 
WANTED: Historic Hudson River church seeks tax-deductible 
donation of old but functioning personal or small business system 
for our name list WP. accounts. etc. \.\k' would be happy with 
almost any disk-based system. such as CP/M. Apple, TRS-BO 
Models II or .111. ere Christ Church. Elizabeth St __ Tarrytown. NY 
1059/, (914) 631-9194. 
WANTED: Newly formed computer club in Philippines seeks 
correspondence with user's group in America to exchange in
formation on software utilities and applications. Dbrs. Mario 
Franco Arroyo. 14-D La Salle St .. Cubao. Quezon Ci� Philippines. 
WANTED: Herbal Investigation of Pharmacology is a computer 
club seeking to share information and software about botanical 
medicine. Herbal Investigation of Pharmacology. 2509 North 
Campbell #9. Tucson. AZ 85719. 
NEEDED: Nonprofit appropriate-technology organization in 
a developing country needs technical. engineering. health ser-· 
vice. and bibliographical software for use in Apple/CoNus/Con
dor system. Botswana Technology Centre. Private Bag 0082. 
Gaborone. Botswana. Southern Africa. 
FOR SALE: Cromemco C- 1 0  with two disk drives and soft
ware: S I 000. Jim O'Toole. 422 South Las Palmas Ave _ _  Los 
Angeles. CA 90020. (2 1 3) 933-9806. 
FOR TRADE: Unopened Ashton-Tare and Base II for Osborne 
I .  Will trade for printer in good condition or S 3 50. Gary Wat
son. R. I. 903 East Mason Rd __ Milan. OH 44846. 14191 499-2063. 
WANTED; Computers. peripherals. parts. ere in hopes that I 
can put together a working system. I will gratefully accept any
thing; especially interested in DEC or DG minis. Will pay for 
postage. Bill Donnelly. POB 1978, Oroville. CA 95965. 
FOR SALE: Magic Wand. Doesn't work with my operating 
system. Only slightly used. Will sell for S l 20. Br. Brian Kerns. Abbey 
of the Genesee. Piffard. NY 14533. (716) 243-Q660. 
WANTED: Parts lists and IC numbers for Redacrron (mfg. 1970s) 
(CPU console) IMJrd Processor with two cassette drives and IBM 
Selectric 1745 1/0. Quote or send and will reimburse. D. Teste. 
Box 9064. Newark. NJ 07104. 
FOR TRADE: Want to swap programs for Apple II Plus. Send 
your list of programs or games and I'll send mine. Koon-Ping Tong. 
POB 16274, San Francisco. CA 94116. 
WANTED: The Twin City TRS-80 User Group (TCTUG) is seek
ing to exchange public-domain programs with other groups or 
individuals. � accept any TRS-80 disk or rape format but prefer 
TRSDOS 1.3 format. � will return your disk with programs from 
our library. TCTUG library. Gary Schlegel. 21581 Creekside Cir
cle. Lakeville. MN 55044. 
FOR SALE: Hewlett-Packard HP-85A with 5 Y. -inch dual 
master flexible disk drive. 32K memory. advanced programming 
ROM. Assembler ROM. and other required hardware. John L. 
Brown. 66 Orange SL Brooklyn. NY 1120L (212) 834-9244. 
FOR SALE: Sources for: BIOS for CP/M 2.2 on CoNus hard 
disk and dual floppy for CCS 2210; MP/M II X lOS for systems group 
2810; MPM/11 XIOS for CCS 2210 floppy-disk system. All MP/M X lOS 
include LDRBIOS. RESXIOS. and BNKXIOS supplied on 8-inch. 
single-density floppy disk: s 100 each. Steve Mastrianni. Box 216B. 
Vernon. CT 06066. 
FOR TRADE: Programs for Apple II Plus. Send your list of pro
grams and I will send mine. Roland Forsman. 51 Tower Rd .. 
Brookfield. CT 06805. 
FOR SALE: STD BUS ZBO CP/M computers with 16-slot card 
cage. CPU card. two serial 1/0s. four parallel 1/0s. hefty power 
supply. steel cabinet with locking door. all brand name equip· 
ment. documentation. guaranteed: S495. STD BUS 16K EPROM 
cards with eight 2716 EPROMS: S55.  8-inch disk drive with 
enclosure and power: SISO. S Y. -inch disk drive Shugart SA-400: 
S49. L. H. Gary. 6111 Edgerton Dr __ Greensboro. NC 27410. (919) 

852·6806 evenings. 

FOR SALE: 64K Micro Profesor_ Seven program and joysticks 
included. Has Apple and block graphics. one key basic com
mands. and accepts programs on tape (cable included). Monitor 
requires no interface. Cartridges and interfaces for primers and 
disk drives available. Asking $395. Francis Hsu. 42-11 149 PL. 
Flushing. NY 11355. (212) 939-2491. 

FOR SALE: Heath IM-4180 FM-deviation meter: s 100. Heath 
ET-3300B breadboard: S65. Heath BASIC Programming course: 
S25.  Analyzer: S40. Voltmeter: SIOO. Amplifier: S40. HDOS 2.0: 
S75. 1MSAI motherboard: S75. EconoRAM 11: S50. Multi 1/0 board: 
SSO. Keyboard: S25. Will trade some for H-89 accessories. Jack 
Ball. Rt. 2. Box 330, Durham. MO 63438. 
FOR SALE: Apple interface cards in language. Integer. FORTH. 
16K RAM, CP/M. disk. Epson printer; S 50 each. 8D-column (Videx 

type); S80 each. Printer buffers 16K/32K/64K: S 90/S 100/S 120. Our 
expatriate engineer's computer club is upgrading to IBM com
patibles and we have many Apple compatible accessories 
available. Include s 5 per card for shipping; personal checks OK. 
Jimmy Menning. 36-90 Da Pei Rd, Kaohsiung 833. Taiwan. 
Republic of China. 
FOR SALE: Atari 800. 48K; dual DSDD Percom drives. 352K 
each; Atari 850 interface (four serial and parallel); Mannesmann 
Tally MT160L printer_ 160 cps; and two WICO BOSS joysticks. Soft
ware includes OS/A + DOS. All necessary cables and supplies: 
S 2300 or best offer. or will trade for IBM PC David Hayes. 92 
25th Sr.. Troy. NY 12180, (518) 271-Q709 evenings. 
WANTED: Used Apple II Plus with Disk II Drive (DOS 3.3) 
printer and CRT. M. Evangelista. 11128 East Canyon Meadows 
Dr __ Whittier. CA 9060L (213) 627-1642 days and 692-2618 
evenings. 
FOR SALE: MC68000 single-board computer (OB68Kij by Om
nibyte with 128 kilobytes of memory. IEEE-796 Multibus with 
documentation. Originally s 1900; selling for s 1100. TRS-80 Model 
Ill 48K RAM with cassette and green screen. plus many programs 
and books: S650. J. Creed. 5 Belaire Court Old Bridge. NJ 08857. 
(201) 6 79-8462. 
FOR SALE: BYTE 1976 through 1979. Also. many Ktlobaud 
Mlcrocompuring. '68 Micro Journals. ar dobbs journals. etc. Make 
offer. G. W March. 2110 Country Club Parkway SE. Cedar Rapids. 

, lA 52403. 
FOR SALE: BYTE vol. I, no. I through January 197B !have 
2 sets). Many are still in original wrappers. Also. Kilobaud issues 
no. I to 5. All or any part at reasonable prices. Chuck Markham. 
362 Commonwealth Ave. #2E, Boston. MA 02115. 
NEEDED: I am starting an Adventurer's Club for all  computer 
owners interested in playing adventures or in writing their own. 
One purpose will be to exchange new adventure program listings 
through publication in a monthly newsletter. Maurice Dow. 84 
Camberley Cres .. Brampton. Ontario L6V 3L4. Canada. 
FOR SALE: TRS-80 Model l with 48K expansion interface. video 
monitor, four external disk drives. line printer. cables. system desk. 
and printer stand. Fully operational: s 1900. Scott Wilson. 71 Jane 
St.. Roslyn. NY 11577. (516) 621·3000. 
FOR SALE: Netronics Explorer-85 with 4K RAM and MS-BASIC 
in ROM with two S-100 slots and RS-232C: S250. Nerronics ter
minal; 64 by 16 with graphics and internal power supply: S 150. 
both for only S350. Centronics 779 printer (if wanted. cable for 
Exp-85): S300. Colin Cook. 8112 Ravinia Rd .. Ft. Wayne. IN 46825. 
(219) 4B9-9401. 
FOR SALE: S-100 boards. SD Systems ExpandoRAM II with 16K 
memory: S200. Ithaca Audio 280 CPU: S80. SSM VBI-B video 
interface: s 75. SSM MB6B BK static memory: S65. SSM 104 1/0 
board: S80. Tarbell cassette interface: S60. Jade Double D disk 
controller: S200_ Wameco Mem-IA BK static memory: S65. 
wameco QMB-12 12-slot motherboard with connectors: S50. MPI 
B52 5 Y. -inch 2-sided disk drive: S200. Bruce Kabernagel. 2047 
Finch Dr .. Bensalem. PA 19020, (609) 338-3226 days. 
WANTED: Apple programs for trade: Please send a list of your 
games. utilities. etc.. and I will send you a list of my extensive 
software collection. David Sterner. 1281 Biafore Ave .. Bethlehem. 
PA 18017. 
FOR SALE: Complete AIM-65. BASIC. Assembler. 4K RAM. and 
documentation with heavy-duty power supply: S200 or best of
fer. David Allen. 184 Avenue A #2. NY. NY 10009. (212) 673-5055. 
WANTED: Atari users to buy. sell. or trade software. I have 
everything made for the Atari PC. Paul Hornung. 104 South 22nd 
St. La Crosse. WI 54601. 160BJ 785-2904. 

UNCLASSIFIED POliCY: Readers who have computer equipment to buy. sell, or 
trade or. who are requesting or giving advice may send a notice to BYTE for inclusion 
in the Unclassified Ads section. To be considered for publication, an advertisement must 
be nof)commercial (individuals or bona fide computer clubs onlyj, typed double-spaced 
on plain white paper;. contain 75 words or res�. and include complete name and 
address. This service is free of charge; notices are printed once only as space permits. 
Your confirmation of placement is appea

-
rance in an issue of BYTE as we engage in no ·

correspondence·. 
'
rrease allow 'at least three m·onths for your ad to appear. Send your 'notices to Unclassified Ads, BYTE/McGraw-Hill, POB 372, Hancocl<, NH 03449. I 

FOR SALE: LNWBO computer board. Z80A processor. has 480 
by 192 color resolution. TRS-80 compatible. needs two sockets 
repaired. all schematics and manuals are included. I have a Com
modore 64. and I will trade for hardware or software, etc. Was 
S 1995. asking S350. Jeff Fandl. Box 362. Highland Rd., Orefield. 
PA 18069, (215) 395-9857. 
FOR SALE: Zenith Z-89 with 64K RAM. 10-megabyte hard disk 
and 8-inch DSDD floppy Software includes CP/M 2 -�· MBASIC 
(interpreter and compiler). IMJrdstar. FORTRAN. COBOL. and 
communications program. Excellent condition: S3200 or best offer. 
R. DeTeresa. 155-18 Locke Ave .. Whitestone. NY 11357. (212) 
767-1944 evenings. 430-2051 days. 
WANTED: Information on computer phreak boards and their 
numbers. Also. want to trade lode-runner data disks (include 
postage if trading disks). Eric Kinney Rt. I Box 136. Walla Walla. 
WA 99362 .

. 
(509) 525-5B87. 

WANTED: I have a collection of cassette programs for the 
TRS-80 Model l//. I am interested in swapping games. utilities. and 
home programs. Also. I am looking for people interested in cor
responding. Paulo Pires. Caixa Postal 6125. 13.100. Capinas. SP. 
Brazil. 
FOR SALE: SD Systems 256K ISO ns EXIII: S600. New MPC-4: 
S400. New MPMII: S300. New SAI002 5-megabyte hard disk: 
s soo. Must sell at asking price or highest bid. Mark E. Hatch. 
3961 �st 8010 South. �st Jordan. UT 84084. (801) 569-1266. 
FOR SALE: Four electrical surge protectors to save your data 
from glitches. and even rfi. All new with warran� never used: 
S35 each or all four for S l20. Free shipping. Joseph Cross. POB 
3633. Langley Park. MD 20787. 
FOR TRADE: Apple games and utilities. I have large list of pro· 
grams. Please send SASE. Kris Vogelsong. 1108 Kathryn Sr.. 
Boalsburg. PA 16827. 
WANTED: Names. addresses. prices. and information about 
computer camps or courses near or far for my family. Include 
description of your experience; would appreciate all information. 
Matt Beha. 6390 Cheshire. Dimondale. Ml 48821. 
WANTED: CP/M 2.2 operating system or later version from 
authorized dealer with BIOS configured for the Sharp PC-3201 
with 32K ROM BASIC. 64K RAM plus 48K RAM expansion. two 
8-inch DSDD drives. 77 tracks. 26 sectors. cassette interface. and 
Epson MX-80 serial printer. The CRT display has 80 columns. 25 
lines. and is memory mapped. Also. seek correspondence with 
users of Sharp PC-3201s. Irene Davis. Hamburgo 330-C. Santiago. 
Chile. South America. 
WANTED: Old computer parts. components. and equipment 
for educational displays. Need not be working! Especially want 
parts of 1st to 3rd generation computers. Also. items from silicon
chip design and manufacture. Send list of equipment with details 
and asking price. Jackie Seppy. 19216 \M:Jorron Ave .. Poolesville. 
MD 20837. 
WANTED: Anyone interested in starting a users group for the 
Epson QX-10 is welcome to contact Patrie Lee Howley. 454 
Barcelona Dr .. Satsuma. AL 365 72. 
FOR SALE: IBM-PC game board. like new: S35. Also. a Tan
don 160K single-sided drive removed from my PC: s 130. George 
Hurlbut. 1088 Alderbrook Lane. San Jose. CA 95129. (408) 
252-Q398. 
FOR SALE: Buy my (hopelessly broken) MX70 printer for S25 
or I wil l  pay you S25 for your hopelessly broken MX70. Bob 
Wiseman. 1899 Muskegon Dr .. Cincinnati. OH 45230. (513) 
474-3546. 
WANTED: Bytewriter or similar daisy-wheel printer. High 
school student setting up word-processing system. Will consider 
any reasonably priced. used. and working printer and/or system. 
Jason Bender. 23855 Southeast 162nd. Issaquah. WA 98027. 
(206) 392-2698. 
FOR SALE: Digital Group System complete 64K ZBO system 
with two 8-inch SSDD disks. communications board, plus lots 
of software: s 1400 or best offer. Extra 8-inch SSDD Shugart disk 
drive: S 125. Disk controller: S IOO. Votrax board: S200. Three BK 
memory boards: S40 each. 6800. 6502. and 8080 CPU cards 
not completely populated: S25 each. Over 20 original software 

. rapes available and more. All prices are negotiable. Allan Cole. 
4758 Fox Hunt Trail, Boca Raton. FL 33431. (305) 994-3535. 
FOR SALE: Vector 20-slot mainframe. Microbyte ZBO card 
(Dart-Parallel I/O). SO Sales ExpandoRAM II with 64K. IMSAI B·inch 
dual disk subsystem (IMSAI DIO-C disk controller). SSM 1/0 4B: 
S J500 or best offer. TV910 (brand new): S575 and Epson MXBO: 
S475_  Plus. lots of software. Michael D. Reeves. 6432 Alta Vista 
Dr .• Fort IMJrth. TX 76148. (817) 498-9020 evenings. 

WANTED: TRS-80 Model I owners to trade software. Need 
Pascal/FORTRAN compilers. DOSs (NEWDOSBO). and arcade 
games. I have many programs. Send your programs on single den
si� 35-track disks with DOS and I'll do the same. Also want coin· 
inventory programs. G. Scholer. 903 Nora Dr .. Silver Spring. MD 
20904. 
FOR SALE: Zenith Z-100 complete system 8/16 bit with two 
DS/DD drives and TPI printer. Lots of software including word 
processing. spreadsheet. database. high level. and interpretive lan
guages. First S 3000 takes all. Mario Toscano. Bldg. 877 Apt. 602. 
Governors Island. NY 10004. (212) 825-DISO. 
FOR SALE: Timex/Sinclair 1000 including complete training 
course: S 1000. Will consider trade. L. Miller. POB 8183, Rockville. 
MD 20856. (301) 2 51-8670. 
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Unclassified Ads 

FOR SALE: Altair 6BO with 16K. three 110. and two each Meca 
stand·alone RS-232 cassette drives. Micon portable RS-232 ter· 
minal. I by 3 2 'LED display. Sanyo DMC-6013 color CRT. Hewlett
Packard 5036A Micro-lab. Tektronix 221  portable oscilloscope. 
Heathkit 6BOO Micro-trainer with course and HW·B with PIS. 
Cromemco SCC CPU. $- 1 00. andOSI bare boards. B. Pinkerton. Box 
2439. Melbourne. FL 32902. 
FOR SALE: TRS-80 Model l 16K Level II BASIC computer. good 
condition. includes CTR-80 cassette deck. and the standard Radio 
Shack monitor. Must sell. asking S400: will accept any other 
reasonable offer. Dan Durachko. 102 Hartranft. University Park. 
PA 16B02. JB14J B65-B76B. 
FOR SALE: Apple II Plus-compatible 4BK Syscom Computer 
with 16K Apple language card. RF modulator. disk-controller card 
j3.2 or 3.3). Rana Elite I disk drive. and ten disks of software jhome 
finance. utilities. games. etc.). All in super condition: S 1050 takes 
it. jCOD OK with S 100 down payment.) M. C. Smalley. 4 793 
Gratiot, Saginaw. Ml 4B603. 1517) 791-1233. 
WANTED: A Commodore 4040 dual-disk drive. Also. an in· 
terface that will let me run a Commodore 64 with a 4040 dual
disk drive jar a 2031 single-disk drive) and a Commodore 4022 
printer. Also. numerous Commodore programs for sale. Melvin 
Billik. 412 Hollybrook Dr .. Midland. Ml 4B640. j517) 631-7607. 
FOR SALE: TRS·80 Model I 48K with expansion interface. 
monitor. lowen:ase. double-density "nippy" disk drive. LNdoubler. 
RS·232C. power-line filter. sound interface. joystick. gold plugs. 
NEWDO:JBO. FORTRAN compiler. mu·Math. ICL. Superterm. 30 
pun:hased cassettes. 20 disks. plus much more. Asking S 1300 but 
will take any reasonable offer. Phil lrey. 102 Hartranft Hall. Univer
sity Park. PA 16802. J814J 865-8768. 

'1 

BoMB' 

FOR SALE: RacaiVadic 120Q-bps modem. Model VA 1250. 5 5  
PI:JG. Great buy. but half-duplex and uses Bell or \.lkstern Elec· 
tric 202. the original rare protocol or computer interface: S91 or 
best offer. Adam Sundar. 4537 Osage Ave .. Philadelphia. PA. I9143. 
1215) 748-6463. 
FOR TRADE: Apple owners including Microsoft CP/M. Send 
jair mail) me a list of your software. and I will send mine in ex· 
change. R. Z. Nielson. ARAMCO. POB 4750. Ras Tanura. Via 
Dhahran. Saudi Arabia. 
NEEDED: IM:Jrd-processing success stories sought by writer. 
Especially looking for form letters you've written that cut 
bureaucratic red tape. get jobs. settle grievances. etc. I'll call you. 
Hugh Deadwyler. POB 419. Newell. NC 28126. 
FOR TRADE: Many programs for the Apple available. Send 
a list of your software and a telephone number. I will send you 
a list of my software a week before I call you. Eric Podell. 4218 
B Guilford Dr .• College Park. MD 20740. j301J 779-8543. 
FOR SALE: Complete collection of BYTE starting with issue 
II to December 1982. Most in mint condition. Prefer to sell as 
one unit. Best offer plus shipping. Bob Mitchell. 721 Glenhaven 
Court. Boulder. CO B0303. 
WANTED: Used Apple II or compatible in working order. Send 
list of components with price. Walt Burkhardt. 12 Azenberg. 
D-7000 Stuttgart I .  West Germany. tel: I -49-7 1 1 ·207-B39 1 .  
FOR SALE: Digital Group 64K system. ZBO. six 4-port parallel 
boards. two Phi Deck controller boards. six Phi Deck drives. Digital 
Group floppy controller board. Deckman and Phimon operating 
systems. and all kinds of documentation and software. I will pay 
all shipping. No reasonable offer refused. Mel Hagen. j303J 
666-6536. 

BYTE 's ongoing Monitor Box 
Article # Page Article Author(sJ 

I 28 Build a Third-Generation Phonetic Speech 
Synthesizer Ciarcia 

2 47 User's Column: New Machines. Networks. and 
Sundry Software Pournelle 

3 8 1  BYTE West Coast: A First Look a t  Daytlo Shapiro 
4 95 Computer Simulation: What It Is and How It's Done Bronson 
5 1 06 Simulating Reality with Computer Graphics S�rensen 
6 1 38 Simulation of Weighted Voting: The Banzhaf Index Schrodt 
7 1 57 Queue Simulation Rasmussen 
8 1 79 A Risky Business-An Introduction to Monte Carlo 

Venture Analysis Macaluso 
9 1 94 Simulation and Graphics on Microcomputers Miller 

1 0  204 Going Further Pratt 
I I  2 1 4  Compupro's System 8 1 6/C and System 68K-the 

Two and Only Teja 
1 2  224 Microsoft Flight Simulator Miastkowski 
1 3  236 The Eagle PC Wadlow 
1 4  246 STSC APL *PLUS and IBM PC APL: Two APLs for the IBM Ben simon 

PC I S  268 Chalk Board's Powerpad and Leonardo's Library Holden 
1 6  274 Simulated Computer II Grehan 
I 7 282 Bank Street Writer Pagnoni 
1 8  288 SPOC: The Chess Master Flock. 

Silverman 
1 9  296 M.U.L.E. Smarte 
20 30 1 The Witness Barker 
2 1  30b The Tandy TRS-80 Model 2000: A. Pewerful New 

MS-DOS Machine Malloy 
22 320 A Closer Look at the IBM PCjr Vase, 1. 

Shuford 
23 336 The Japan Shows: An Update on the Japanese 

Computing Scene Willis 
24 352 The User Goes to COMDEX. I 983 Pournelle 
25 3 7 1  Pascal's Design Flaws: Modula-2 Solutions and Pascal Johnson. 

Patches Munro 
26 393 Trademarking Software Packages Sterne. 

Saidman 
2 7  400 An EPROM Simulator Woodhull 
28 4 1 1 Simulation with Electronic Spreadsheets Matheny 
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FOR SALE: New DT·B DSDD disk drive: S295. New Godbout 
lnterfacer 3-8 with warranty card: S395. DC Hayes s-100 modem: 
S125. R. Van Cleave. 256 South Tucson Cin:le. Aurora. CO 80012. 
13031 34Q-2955. 
WANTED: I am interested in exchanging software and ideas 
with owners of TRS·BO Color Computers. VIC-20s. and Com· 
modore 64s. Send a list of your programs and I'll send a list of 
mine. John Van Gorp. Box IS. lie des Chenes. Manitoba ROA 
OTO. Canada. 
FOR SALE: VIC-1600 modem for use with the Commodore 
64 or VIC-20. I have the terminal program in disk and cassette. 
Will sell with JSSOJ or without JS451 Compuserve hour. Kevin 
Rudolph. 7811 Candle Lane. Houston. TX 77071. 17131 778-9973. 
FOR TRADE: Zenith Z-100 programs. Send a list or disk of yours 
and I'll send the same. Nathan Gaffaney. 109 Maple St. Apt. 2. 
Potsdam. NY 13676. 

· 
WANTED: To trade Apple games and utilities programs. Send 
me a list or disk of your better programs and I'll send you a list 
or disk of mine. Greg Benfer. 805 Crestview Rd .. Mifflinburg. PA 
17B44, 1717) 966-()372.  
WANTED: Have SOG20 programs. will trade. Or if  you own 
a Processor Technology SOl.o20. please contact me. I have names 
and addresses of many SOL owners anxious to trade and talk. 
Robert Heerdink. 500 Redbud Dr .. Forney. TX 75126. 
FOR SALE: SwTPC 6BOO motherboard and box. MP·A2. 20K 
RAM. three MPL cards. two MP·S cards. DC-2 disk controller. 
AC30. two MP·A. motherboard. MP·M. Also. Heath H·B9. 64K. 
Z67 10-megabyte disk. CP/M. COBOL, BASIC. DSI80. printer 
power/surge projector. Luke Shepherd. SBOI Sagebrush Trail. 
Greensboro. NC 27409. 1919) B55-QIOB. 

1 983's Last Tally 
Steve Ciarcia won first place and 

S 100 with "Keep Power-Line Pollu
tion Out of Your Computer." The 
second-place winner is Jerry Pour
nelle with the User's Column, "Bud
dy. Can You Spare a Door Latch?" 
Dr. Pournelle wins the S 50 bonus. 
in third place is Sam Edwards's "Why 
Is Software So Hard to Use?" Mark 
Haas's review of the Texas Instru
ments Professional Computer scored 
a close fourth and in fifth place is the 
BYTE West Coast report on Microsoft 
Windows, written by managing 
editor Phil Lemmons. Hats off to 
these authors. 

Correspondence 

Address all editorial correspondence to the editor 
at BYTE. POB 372. Hancock, NH 03449. Unaccept
able manuscripts will be returned if accompanied 
by sufficient first-class postage. Not responsible for 
lost manuscripts or photos. Opinions expressed by 
the authors are not necessarily those of BYTE. En
tire contents copyright © 1 984 by McGraw-Hi/l ine. 
All rights reserved. Where necessary. permission is 
granted by the copyright owner for libraries and 
others registered with the Copyright Clearance 
Center (CCC) to photocopy any article herein for 
the nat fee of s I .50 per copy of the article or any 
part thereof. Correspondence and payment should 
be sent directly to the CCC. 2 1  Congress St.. Salem. 
MA 0 1 970. Specify JSSN 0360-5280/83. S 1 .50. 
Copying done for other than personal or internal 
reference use without the permission of McGraw
Hill is prohibited. Requests for special permission or 
bulk orders should be addressed to the publisher. 
BYTE® is available in microform from University 
Microfilms International. 300 North Zeeb Rd .• Dept. 
PR, Ann Arbor. Ml 48 I 06 USA or 1 B Bedford Row. 
Dept. PR. London WC I R  4EJ England. 
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Inquiry No. Page No. 

1 1 SUPER WAREHOUSE 4 1 B  
2 1 ST PLACE SYSTEMS 426 
3 BOO SOFTWARE 1 47 
4 A.S.T. RESEARCH 1 01 

413 A-SYSTEMS 46B 
5 AB COMPUTERS 503 
6 ABC COMPUTER LTD 310 
7 ABC DATA PRODUCTS 3BO 
9 ACL INC. 441 

394 ACORN COMPUTER CORP. 266, 267 
10 ADDMASTER CORP. 342 
1 1  ADROIT ELECTRONICS, INC. 404 
1 3  ADV. COMP. PROD. 494, 495 

ADV.DIGITAL CORP. 1 53 
15 ADV.GAAPHIC ENGINEERING 49B 
1 6  ADV.SYS.CONCEPTS 414 
1 7  AIM TECHNOLOGY 42B 

ALF PRODUCTS, INC 44B 
1B ALPHA OMEGA COMPUTER 20B 
19 AMDEK CORP. 63 
23 AMERICAN SYSTEMS 5 1 2  

AMERICAN TOURISTER 273 
25 AMPAO COMPUTERS INC. 452 
26 ANADEX 3B9 
27 ANN ARBOR TERMINALS 1 55 
2B APPARAT INC 1B5 

APPLE COMPUTER INC. Cll ,  1 
29 APPLE COUNTRY L TO. 4B5 
30 APPLEWARE, INC. 500 
31 APPLIED DIGITAL DATA SYS. 263 
32 APPLIED SOFTWARE TECH. 419 
33 ARTIFICIAL INT'L. RESEARCH 516 

367 ASHTON-TATE 1 1 3  
3 4  ASHTON-TATE 1 1 7  
3 5  ASHTON-TATE 361 
36 AVATAR TECH. INC. 433 
37 AVOCET 451 3B B&B ELECTRONICS 5 1 6  
39 BASF SYSTEMS 329 
40 BAY TECHNICAL ASSOC. 434 
41 BELL, JOHN ENGR. 49B 
42 BERING INDUSTRIES 154 
43 BHRT 59 
44 BINARY TECHNOLOGY 310 
45 BIZCOMP 1 83 

BORLAND INT'L. 3B3 
46 BOTIOM LINE, THE 61 

398 BUSINESS SOFTWARE 261 
399 BUSINESS SOFTWARE 261 

49 BUSINESS SUPPORT SOFTWARE 51 0  
5 0  BYAD 379 
51 BYTCOM 132 

266 BYTCOM 506 
52 BYTCOM 512 

BYTE BACK ISSUES 486 
BYTE PUBL. INC. 368, 369 
BYTE PUBL. INC. 442 

53 BYTEK COMP. SYS. CORP. 264 
54 BYTEWRITER 6 

1 23 C.I.M./DIRECTORIES OF INDUSTRY 
512 
C WARE 446 
C-SYSTEMS 496 

55 C.S.D. INC. 174 
3B5 CABLES BY WORSWICK 506 

56 CALIF. DATA CORP. 496 
CALIF. DIGITAL 522, 523 
CALIF. MICRO COMP. 454 

57 CAPITAL EQUIPMENT 1 71 
58 CDR SYSTEMS 310 
59 CENTENNIAL COMP.PROD. 44, 45 

497 CHAMPION SOFTWARE 370 
49B · CHAMPION SOFTWARE 370 

60 CHANNEL CONNECTION 4B7 
61 CHECK-MATE 3B4 
62 CHIPS & DALE 500 
63 CHRISLIN IND.INC. 431 

411  CHROMOD ASSOC. 50B 
64 CIRCUITS WORLD ELECTA. 506 
65 CIRCUITS WORLD ELECTR. 5 1 0  
6 6  CLEO 435 
67 CLEVELAND CODONICS 66 
6B COGITATE 50B 
69 COLORADO COMP. PERIPH. 50B 
70 COLUMBIA DATA PROD. 77 
71 COMMAND SERVICES CORP. 342 
72 COMMERCIAL BUSINESS SYS. 486 
73 COMMUNICATIONS ELECTR. 32B 

395 COMP. COMPNTS. UNL TO. 513 
396 COMP. COMPNTS. UNLTD. 514, 515 

COMPAQ COMPUTER CORP. 12, 13 
76 COMPETITIVE EDGE 446 
77 COMPUADD 516 

Reader Ser.vice 

Inquiry No. 

7B COMPUPRO 1 1 9  
7 9  COMPUPRO 410 

COMPUPRO 461 
BO COMPUSEAVE 1 29 
B1 COMPUSHACK 443 

Page No. 

400 COMPUTER APPARATUS 502 
B2 COMPUTER CHANNEL 356 

4 1 5  COMPUTER CLUB INC. 46B 
B3 COMPUTER DISCOUNT PROD. 504 
B4 COMPUTER HANDICAPPING SYS. 527 
B5 COMPUTER HUT OF N.E. 133 
B6 COMPUTER INNOVATIONS 467 
B7 COMPUTER MAIL ORDER 390, 391 

COMPUTER PLUS 424 
BB COMPUTER PRICE CLUB 27B 
B9 COMPUTER SOFTWARE ASSOC. 527 

COMPUTER WAREHOUSE 141 
401 COMPUTEALINE INT'L·A 402 

92 COMPUTERS AND MORE 60 
93 COMPUTERS AND MORE 436 
94 COMPUTERS WHOLESALE 51 

3B4 COMPU-MEDIA, INC. 527 
95 CONROY-LAPOINTE 244, 245 
96 CONROY-LAPOINTE 244, 245 
97 CONROY-LAPOINTE 244, 245 
9B CONSOLINK 1 6  
9 9  CONSOLINK 1 7  

4 1 7  CONTROL DATA CORP. 90, 91 
101 CORONA DATA SYS. 392 
1 02 COSMOS 271 
103 CAE WHOLESALE PROD. 5 1 2  
1 0 4  CAE WHOLESALE PROD. 5 1 2  
1 05 CREATIVITY UNLTD. 50B 
1 06 CAOMEMCO INC. 5 
1 07 CUESTA SYSTEMS 404 
1 0B CUSTOM COMP.TECH. 5 1 1  
1 0 9  CYBER ROBOTICS LTD. 50B 
1 1 1  DATA SPEC 373 
1 1 2  DATA SPEC 373 
1 1 5  DATA TECH INDUSTRIES 163 
1 1 6  DATA TRANSLATION iNC. 450 
1 1 B  DATAPRODUCTS CORP. 327 
1 1 9  DATASOUTH COMP.CORP. 1 5 1  
1 20 DAVIDGE CORP. 496 

DELUXE COMP. FORMS 422 
1 21 DIAMOND SFTW.SUPPLY 1 BB 
1 22 DIGITAL EQUIPMENT 394 

DIGITAL RESEARCH COMP. 493 
DIRECT SOFTWARE 3B1 

1 24 DISCOUNT SOFTWARE 1B4 
1 25 DISCWASHER COMP.ACCESS. 259 

DISKETIE CONNECTION 424 
1 27 DISKS 'N THINGS 5 1 6  

DISKWOALD 454 
DISKWORLD 510 
DISKWORLD 512 

12B DISPLAY TELECOMMNCTNS. 501 
1 30 DMA 405 
1 31 DOKAY COMP.PROD.INC. 524, 525, 526 
1 32 DOW JONES SOFTWARE 17B 
1 33 DWIGHT CO., INC. 342 
134 DYNACOMP 496 
1 35 DYNAX, INC. 239 
1 36 DYSAN CORP. 399 
1 37 E.T.I.  53 
1 39 EASTERN ENTERPRISES 425 
1 40 ECOSOFT 466 
1 4 1  EDUCATIONAL MICROCOMP. 342 
142 EGGHEAD SOFTWARE 466 
1 43 ELCOMP 310 
1 44 ELECTRADE CO.  496 
1 45 ELECTRADE CO. 49B 
407 ELECTRALOGICS 472 
1 46 ELECTRONIC SPECIALISTS 467 
1 47 ELGAR CORPORATION, THE 3B5 
1 4B ELLIS COMPUTING INC. 300 

EMPIRICAL RESEARCH GROUP 170 
1 49 ENERCOMP' 20 
1 5 1  ENGLISH I COMP. TUTORIALS 500 

EPSON AMERICA 64, 65 
1 54 EXCALIBUR TECH 249 
155 EXECUTIVE MANAGEMENT SYS. 407 
152 EXPERT COMPUTERS 492 
156 EXPOTEK 292 
157 FLOPPY DISK SERV. INC. 505 
15B FORMASTER CORP. 375 
159 FORMULA INT'L. 491 
160 FORMULA INT'L. 491 
1 61 FREEDOM COMP. MART 509 
1 62 FUJITSU PROFESS.MICROSYS. 209 
402 FUTECH INT'L. CORP. 2B4 
1 63 GENERAL TECHNOLOGY 43 
1 66 G&G ENGINEERING 1 1 1  

Inquiry No. Page No; 

1 66 
167 
16B 
169 
170 

171 
1 72 
1 73 
1 74 
416 
1 76 
1 75 
1 77 
1 7B 
1 79 
1B1  
406 
1 B2 
1 B3 
1 B4 
1 B6 
1B7 
1BB 
1B9 
190 
192 
193 
194 
195 
196 
197 
1 9B 
199 
200 
201 
202 
203 
204 
205 
206 
207 
20B 
21 1 
2 1 2  
213 
214 
409 
1B5 
215 
4 1 0  
216 

21B 
220 
221 
222 
223 
224 
225 
226 

230 
231 
233 
234 
235 
237 
191 
238 
397 
239 
240 
241 

47 
236 
242 
243 
244 
245 

251 
252 
253 
254 
255 
256 

GIFFORD COMP.SYS. 1 1 1  
GIL TRONIX, INC. 500 
GREAT SALT LAKE COMP. 52B, 529 
GREAT SALT LAKE COMP. 530, 531 
GTEK INC. 332 
H&E COMPUTRONICS 2 1 7  
H & M  DISK DRIVE SERVICES 4 1 4  
HANDWELL CORP. 2 4  
HANDWELL CORP. 4BB 
HAYES MICROCOMP.PROD. 72, 73 
HAYES MICROCOMP.PROD. 323 
HEWLETI·PACKARD 357 
HITACHI 71 
HITECH INT'L. INC. 50B 
HOLLYWOOD HARDWARE 404 
HOUSTON INSTRIBAUSCH&LOMB 295 
IBM/SMALL SYSTEMS DIV. 2B6, 2B7 
ISS BB 
IMAGE COMP.PROD. 506 
IMAGING TECHNOLOGY 1 75 
IN SYNC 516 
INTEGRAND 140 
INTERACTIVE MICROWARE 396 
INTERACTIVE STRUCT. 125 
INTERDATA SYSTEMS, INC. 50B 
INTERTEC DATA SYS. 8 
JADE COMP.PROD. 5 1 7  
JADE COMP.PROD. 5 1 8 ,  5 1 9  
JAMECO ELECTR. 520, 521 
JDR MICRODEVICES, INC. 536, 537 
JDR MICRODEVICES, INC. 53B, 539 
JDR MICRODEVICES, INC. 540 
JIM-PAK 534, 535 
JUKI INDUSTRY OF AMERICA 219 
KADAK PRODUCTS 382 
KAYPRO 421 
KEYTRONICS CORP. 159 
KNOWLEDGE SYS. 1 56 
LABORATORY MICROSYS. 360 
LAKE AVENUE SOFTWARE 88 
LEADING EDGE PROD. Gill 
LEXICOMP DATA SYS. 496 
LIBERTY GROUP INC. 445 
LOGICAL DEVICES 58 
LOGICAL DEVICES 516 
LOGITECH INC. 182 
LOMAS DATA PRODUCTS 302 
LYBEN 506 
LYBEN 527 
L YCO COMPUTER 490 
LSI JAPAN 508 
MA SYSTEMS 229 
MACMILLAN BOOK CLUBS 257 
MACROTECH INT'L. 465 
MANX SOFTWARE SYS. 70 
MARK OF THE UNICORN 165 
MARYMAC INDUSTRIES 527 
MAXELL DATA PRODUCTS 210, 211 
MAYNARD ELECTRONICS 89 
MGT COMPANY 23 
MC-P APPLICATIONS 355 
MCGRAW-HILL BOOK CO. 416, 417 
MEMOTECH 25, 26, 27 
MET CHEM INT'L. CORP. 5 1 0  
METHOD SYS. INC. 496 
MFJ ENTERPRISES, INC. 395 
MGJ, L TO. 512 
MICRO AGE COMP.STORES 449 
MICRO CRAFT CORP 347 
MICRO DATA BASE 265 
MICRO MANAGEMENT SYS. 54 
MICRO FOCUS 367 
MICRO MART 527 
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MICROCENTRE 1 43 
MICROCOM 234, 235 
MICRODYNAMICS 500 
MICROHOUSE 243 
MICROMAIL 489 
MICROPROCESSORS UNL TD. 506 
MICROSdFT CORP. BUS. BASIC 197 
MICROSOFT CORP. COBOL 1 99 
MICROSOFT CORP. PASCAL 201 
MICROSOFT CORP. MULTIPLAN 280, 
281 
MICROSOFT CORP. WORD 334 , 335 
MICROTECH EXPORTS 406 
MICROWARE 1 52 
MINI MICRO MART 1 B6 
MOORE BUSN. CENTERS 298 
MOUNTAIN VIEW PRESS 46 
MPI 453 

To get further information on the products advertised in BYTE, fill out the reader service card 
with your name and address. Then cirCle the appropriate numbers for the advertisers you select 
from the list. Add a 20-cent stamp to the card, then drop it in the mail. Not only do you gain 
information, but our advertisers are encouraged to use the marketplace provided by BYTE. This 
helps us bring you a bigger BYTE. The index is provided as an additional service by the publisher, 
who assumes no liability for errors or omissions. * Correspond directly with company. 
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257 

258 
259 
1 64 
4 1 8  
260 
403 
261 
262 
263 
264 
265 
267 

268 
75 

270 
271 
272 
273 
275 
276 

21 
277 

278 
279 
280 
281 
337 
2B3 

285 
392 
404 
286 

287 
288 
290 
291 
292 
293 
294 
295 
296 
297 
298 
299 
300 
302 
303 
304 
. 22 

305 
306 
307 

308 
4 1 4  
309 
310 
311  

405 
3 1 2  

31 4 
3 1 5  
3 1 6  
3 1 7  
318 
321 
322 

323 
324 

408 
325 
326 
327 
328 
329 
330 
331 

2 1 9  
332 
333 
334 
335 
336 
2B2 
33B 
339 
340 
342 
390 
391 
344 

393 

MTI SYSTEMS CORP. 382 
MUSYS CORP. 123 
MYLSTAR ELECTRONICS 363 
MYLSTAR ELECTRONICS 5 1 2  
MYTEK 460 
NATIONAL COMPUTER GRAPHICS 349 
NATIONAL COMPUTER LTD. 220 
NATIONAL INSTRUMENTS 378 
NEBS COMPUTER FORMS 469 
NEG HOME ELECTR.USA 348 . 
NEG INFORMATION SYS. 136, 13i 
NETWORK CONSULTING, INC. 221 
NETWORX INC. 285 
NICOLET PARATRONICS 22 
NORTH HILLS CORP. 404 
NORTH HILLS CORP. 500 
NORTHWEST DIGITAL SYS. 52 
NOVATION, INC. 455 
NRI SCHOOLS ELECTR.DIV. 97 
O'HANLON COMP.SYS. 173 
OASIS SYSTEMS 56, 57 
OCTAGON SYSTEMS CORP 404 
OPEN SYSTEMS, INC. 1 35 
ORBYTE SOFTWARE 62 
ORYX SYSTEMS 318, 319 
OZTECH 5 1 0  
PACIFIC EXCHANGES 310, 342, 404, 
496, 498, 500, 506, 508, 516 
PACIFIC INFOTECH CORP. 398 
PAN AMERICAN ELEC. INC. 3 1 0  
PANASONIC H.H.C. 3 1 5  
PC PIPELINE 5 1 2  
P C  WARE, INC. 104, 1 05 
PEOPLE & TECHNOLOGY 314 
PERCOM DATA 1 1  
PERSOFT 5 1 6  
PERSONAL COMPUTER NETWORK 149 
PERSONAL COMP.USER FEST 222, 223 
PHONE I ,  INC. 49 
PIKA-BOX, DIV.APPLIED COMP. 484 
PIPELINE COMPUTER 499 
POPCOM/PRENTICE CORP. 408, 409 
PRACTICAL PERIPH. 439 
PRINCETON GRAPHIC SYS. 145 
PRIORITY ONE 532, 533 
PRO MICROSYSTEMS 500 
PROMETHEUS PRODUCTS 121 
PURCHASING AGENT, THE 260 
QUADRAM CORP. 55 
QUADRAM CORP. 7B, 79 
QUANT SYSTEMS 498 
QUARK INCORPORATED 255 
DUBIE DISTRIBUTING 87 
QUBIE DISTRIBUTING 312, 313 
QUESTIONAIRE SERVICE CO. 496 
RADIO SHACK CIV 
RCA MICRO 316 
REFLECTONE 192 
RELMS 388 
RIXON 397 
RLC ENTERPRISES 506 
ROCKY MTN. SOFTWARE 39B, 447 
ROGERS LABS 500 
RPD PRODUCTS 468 
RYDEX I NDUSTRIES CORP. 293 
S C DIGITAL 436 
S-100 DIV. 696 CORP. 497 
SAFEWARE 360 
SAFT AMERICA 1 03 
SAGE COMP. TECH. 415 
SCOTISDALE SYSTEMS 1 27 
SEA TILE COMP.PRODS. 498 
SEA TILE COMP.PRODS. 49B 
SEEQUA COMP.CORP. 7 
SEMIDISK SYSTEMS 31 1 
SENSIBLE SOFTWARE 98 
SHARP ELECTRONICS 309 
SILICOM INT'l.SOFTWARE 86 
SILICON SPECIALTIES 6B 
SLICER COMPUTERS 1 02 
SLR SYSTEMS 49B 
SOFTCRAFT 308 
SOFTESMYTHE 527 
SOFTWARE ARTS 277 
SOFTWARE AUTOMATION 339 
SOFTWARE BANG 1 67 
SOFTWARE PRODUCTS INT'L. 202, 203 
SOFTWARE SERVICES 5 1 0  
SOFTWARE SOLUTIONS, INC. 437 
SOFTWARE TOOL WORKS 396 
SORCIM 1 8, 1 9  

. 

SPEECH, LTD. 510 
SPERRY COMP.SYS. 80 
STAR MICRONICS 333 
STAR SOFTWARE SYS. 233 
STAR SOFTWARE SYS. 233 
STARBUCK DATA CO. 498 
SUN SOFTWARE 413 
SUNOL SYSTEMS 131 
SUNTRONICS 484 
TALLGRASS TECH. 1 4  
TAVA CORP. 343 
TAXAN 1 1 5  
TAXAN 1 1 5  
TDK ELECTRONICS 364, 365 
TEKTRONIX, INC. 1 9 1  
TEKTRONIX, I N C .  304, 305 
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345 
346 
347 
348 
349 
351 
150 
352 
353 
354 
355 
356 
357 

TELETEK ENTERPRISES, INC. 41 358 TRANSTAR 231 374 VISUAL TECH, INC. 386 388 XOR CORP. 21 
TEL TONE 42 359 TRISTAR DATA SYS. 384 VLM COMPUTER ELECTR. 527 ZILOG COMP. SYS. 94 
TERMINALS TERRIFIC 440 361 TYPEQUICK 317 376 WADSWORTH PROFESSNL.SFTW. 279 

*Correspond directly with company. TEXAS COMPUTER SYS. 420 363 U.S. MICRO SALES 507 377 WANG ELECTR.PUB.INC. 172 
THOUGHTWARE INC. 74, 75 362 U.S. ROBOTICS '359 WANG LABS, INC. 429 
THREE M COMPANY 331 365 UNIFIED SOFTWARE SYS. 527 378 WAREHOUSE SOFTWARE 196 INTERNATIONAL ADVERTISING 
TIGERTRONICS 506 366 UNIPRESS SOFTWARE, INC. 299 379 WASHINGTON COMP.SYS. 242 SECTION 
TINNEY, ROBERT GRAPHICS 193 412 USED PERSONAL COMP.BRKRGE 508 380 WCB COMPUTERS 510 

475 ABTEX COMP. SYS. LTD. 1 92A TITAN TECHNOLOGY 67 368 VANKELL INDUSTRIES 459 381 WHITESMITHS LTD 241 
TITAN TECHNOLOGY 69 370 VANTEC 342 382 WILLIAMS, MARK CO. 189 476 AMER. BUYING & EXPORT 192C 

TOSHIBA AMERICA, INC. 376 371 VIDEO GAMES INT'L. 427 383 WINTEK CORP. 516 477 ULTRA SPECIALTY 1 928 

TOSHIBA AMERICA, INC. 377 372 VISUAL COMPUTER 176, 1 77 386 WYSE TECHNOLOGY 251 BYTE PUBL. INC. 192D 

TRANSACTION STORAGE SYS. 341 373 VISUAL TECH, INC. 99 387 XEROX EDUCATION PUBL. 2 1 2  NO DOMESTIC INQUIRIES, PLEASE 
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ME, NH, VT, MA, Rl 
Paul McPherson, Jr. (61 7) 262·1 1 60 
McGraw-Hill Publications 
607 Boylston Str�t 
Boston, MA 02 1 1 6 
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NJ (NORTH), NY, NYC, CT 
Eugene Duncan (2 1 2) 5 1 2·2096 
McGraw-Hill Publications 
1 22 1  Avenue of the Americas-39th Floor 
New York, NY 1 0020 

Dick McGurk (2 1 2) 5 1 2·3588 
McGraw-Hill Publications 
1 22 1  Avenue of the Americas-39th Floor 
New York, NY 1 0020 

EAST 
PA (EASTJ, NJ (SOUTHJ, MD, VA, W.VA, 
DE, D.C. 
Daniel Ferro (2 1 5) 496-3833 
McGraw-Hill Publications 
Three Parkway 
Philadelphia, PA 1 91 02 
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NC, SC, GA, FL, AL, TN 
Maggie McClelland (404) 252-G626 
McGraw-Hill Publications 
4 1 70 Ashford Dunwoody Road-Suite 420 
Atlanta, GA 303 1 9  
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IL, MO, KS, lA, NO, SO, MN, WI, NB 
Jack Anderson (3 1 2) 751·3740 
McGraW-Hill Publications 
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645 N. Michigan Ave. 
Chicago, IL 6061 1 
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Dennis Riley (31 3) 352·9760 
McGraw-Hill Publications 
4000 Town Center-Suite 770 
Southfield, Ml 48075 
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Alan Morris (2 141 458·2400 
McGraw-Hill Publications 
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5 1  5 1  Beltllne 
Dallas, TX 75240 
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Southern CA, AZ, NM, LAS VEGAS 

. Page Goodrich (714) 557-6292 
McGraw-Hill Publications 
3301 Red Hill Ave 
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Costa Mesa, CA 92626 

Karen Niles (2 1 3) 480.5243, 487·1 160 
McGraw-Hill Publications 
3333 Wilshire Boulevard #407 
Los Angeles, CA 900 1 0  
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CALIF, NV (EXCEPT LAS VEGASJ, 
W. CANADA 
David Jern (41 5) 362-4600 
McGraw-Hill Publlcatfons 
425 Battery St. 
San Francisco, CA 941 1 1  

Bill McAfee f41 5J 964-0624 
McGraw-Hill Publications 
1 000 Elwell Court-Suite 225 
Palo Alto, CA 94303 

WEST COAST SURPLUS AND 
RETAIL ACCOUNTS 
Tom Harvey f805J 964-8577 
3463 State St.-Suite 256 
Santa Barbara, CA 93 1 05 

Post Card Mailings 
National 
Bradley Browne (603) 924-61 66 
BYTE Publications 
70 Main Street . 
Peterborough, NH 03�58 

International Advertising Sales Representatives: 
. Mr. Hans Csokor 

Publlmedla 
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Mrs. Gurlt Gepner 
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Iberia Mart 1 
Madrid 4, Spain 
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France 
720 33 42 

Mr. Arthur Scheffer 
McGraw-Hill Publishing Co. 
34 Dover St. 
London W 1 X  3RA 
England 
01 493 1 45 1  

Mr. Emilio Zerbonl 
McGraw-Hill Publishing Co. 
VIa Flavlo Baracchlnl 1 
20 1 23 Milan. Italy 
86 90 656 

Seavex Ltd. 
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1 9  Tanglln Rd. Singapore 1 024 
Republic of Singapore 
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Hlro Morita 
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Chlyoda-Ku 
Tokyo 1 00, Japan 
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For fastest service transfer mailer label from wrapper to 
coupon provided at the right. Requests cannot be honored 
unless zip code is given . This card valid for 90 days only. 
NOTE-If label is missing or defaced fil l  out coupon 
careful ly-PLEASE PRINT -this is the only way to get 
requested material to you. 

!Title) __________ !Company) __________ _ 
Address ------------------------------------------------
C1ty ---------------- State __ Zip ____ _ 
I purchased this copy by D Subscription D Newsstand. computer store. or bookstore 

I 23 45 67 89 I I  I 1 33 1 55 1 77 1 99 221 243 265 287 309 33 1 353 375 397 4 1 9  441 463 485 507 529 55 1 573 595 6 1 7  639 661 683 705 727 749 . 771  793 

2 24 46 68 90 1 1 2  1 34 1 56 1 78 200 222 244 266 288 3 1 0  332 354 376 398 420 442 464 486 SOB 530 552 574 596 6 1 8  640 662 684 706 728 750 772 794 

3 25 47 69 91 1 1 3 1 3 5  1 57 1 79 201 223 245 267 289 3 1 1 333 355 377 399 42 1 443 465 487 509 53 1 553 575 597 6 1 9  641 663 685 707 729 7 5 1  773 795 

4 26 48 70 92 1 1 4 1 36 1 58 1 80  202 224 246 268 290 3 1 2  334 356 378 400 422 444 466 488 5 1 0  532 554 576 598 620 642 664 686 708 730 752 774 796 

5 27 49 7 1  93 l i S 1 3 7  1 59 1 8 1  203 225 247 269 29 1 3 1 3  335 357 379 401 423 445 467 489 5 1 1 533 555 577 599 62 1 643 665 687 709 731 753 775 797 

6 28 so 72 94 1 1 6 1 38 1 60 1 82 204 226 248 270 292 3 1 4  336 358 380 402 424 446 468 490 5 1 2  534 556 578 600 622 644 666 688 7 1 0 732 754 776 798 

7 29 51 73 95 1 1 7  1 39 1 6 1  1 83 205 227 249 271 293 3 1 5  337 359 381 403 425 447 469 491 5 1 3  535 557 579 601 623 645 667 689 7 1 1  733 755 777 799 

8 30 52 74 96 1 1 8 1 40 1 62 1 84 206 228 250 272 294 3 1 6 338 360 382 404 426 448 470 492 5 1 4  536 558 580 602 624 646 668 690 7 1 2  734 756 778 800 

9 31 53 75 97 1 1 9 1 4 1  1 63 1 85 207 229 2 5 1  273 295 3 1 7  339 361 383 405 427 449 471 493 S I S  537 559 581 603 625 647 669 691 7 1 3  735 757 779 80 1  

I 0 3 2  5 4  7 6  9 8  1 20 1 42 1 64 1 86 208 230 2 5 2  274 296 3 1 8  340 362 384 406 428 450 472 494 5 1 6  538 560 582 604 626 648 670 692 7 1 4  736 758 7 80  802 

I I  33 55 77 99 1 2 1  143 1 65 1 87 209 231 253 275 297 3 1 9  341 363 385 407 429 45 1 473 495 5 1 7  539 56 1 583 605 627 649 6 7 1  693 7 1 5  737 759 781 803 

1 2  34 56 78 1 00  1 22 1 44 1 66 1 88  2 1 0 232 254 276 298 320 342 364 386 408 430 452 474 496 5 1 8  540 562 584 606 628 650 672 694 7 1 6  738 760 782 804 
13 35 57 79 1 0 1  1 23 1 45 1 67 1 89 2 1 1 233 255 277 299 32 1 343 365 387 409 431 453 475 497 5 1 9  541 563 585 607 629 6 5 1  673 695 7 1 7 739 761 783 805 

14 36 58 80 I 02 1 24 1 46 1 68 1 90 2 1 2  234 256 278 300 322 344 366 388 4 1 0  432 454 476 498 520 542 564 586 608 630 652 674 696 7 1 8  740 762 784 806 

I S  37 59 8 1 1 03 1 25 1 47 1 69 1 9 1  2 1 3  235 257 279 301 323 345 367 389 4 1 1 433 455 477 499 521 543 565 587 609 631 653 675 697 7 1 9  741 763 785 807 

1 6 38 60 82 I 04 1 26 1 48 1 70 1 92 2 1 4  236 258 280 302 324 346 368 390 4 1 2 434 456 478 500 522 544 566 588 6 1 0  632 654 676 698 720 742 764 786 808 
1 7  39 61  83 1 05 1 27 1 49 1 7 1  1 93 2 1 5  237 259 281 303 325 347 369 391 4 1 3  435 457 479 501 523 545 567 589 6 1 1 633 655 677 699 721 743 765 787 809 

1 8  40 62 84 1 06 1 28 I SO 1 72 1 94 2 1 6  238 260 282 304 326 348 370 392 4 1 4  436 458 480 502 524 546 568 590 6 1 2  634 656 678 700 722 744 766 788 8 1 0 

19 41  63 85 1 07 1 29 1 5 1 1 73 1 95 2 1 7  239 261 283 305 327 349 371 393 4 1 5  437 459 481 503 525 547 569 591 6 1 3  635 657 679 701 723 745 767 789 8 1 1 

20 42 64 86 I 08 1 30 1 52 1 74 1 96 2 1 8  240 262 284 306 328 350 372 394 4 1 6  438 460 482 504 526 548 570 592 6 1 4  636 658 680 702 724 746 768 790 8 1 2  
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2 2  44 6 6  88 I I  0 1 32 1 54 1 76 1 98 220 242 264 2 86  308 330 352 374 396 4 1 8  440 462 484 506 528 550 5 7 2  594 6 1 6  638 6 60  68 2  704 726 748 770 792 8 1 4  

BYTE 's BOMB is your direcr 
line ro the editor's desk. Each month; the 
two rap-rated authors receive bonuses 
based on your evaluation. First look at the 
list of this month's articles and correspond· 
ing article numbers pocated in the unclassi· 
fied ads section on the page preceding the 
Reader Service list) . then rate each article 
you've read as Excellent. Good, Fair. 
or Poor. based on your overall impression 
of the article. by circling the appropriate 
number in each column below. Your feed· 
back helps us produce the best possible 
magazine each month. 

Article No. 4 6 B 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 
Excellent 9 13 17 21 25 29 33 37 41 45 49 53 57 61 65 69 73 77 81 85 89 93 97 

Good 10 14 18 22 26 30 34 38 42 46 50 54 58 62 66 70 74 78 82 86 90 94 98 

Fair 7 II 15  19 23 27 31 35 39 43 47 51 55 59 63 67 71 75 79 83 87 91 95 99 

Poor 8 12 16 20 24 28 32 36 40 44 48 52 56 60 64 68 72 76 80 84 88 92 96 100 

Article No. 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 SO 
Excellent 101 105 109 1 13 117 12 1 125 129 133 137 141 145 149 153 157 161 165 169 173 177 181 185 189 193 197 

Good 102 106 110 114 118 122 126 130 134 138 142 146 I SO 154 158 162 166 170 174 178 182 186 190 194 198 

Fair 103 107 I l l  1 1 5  119 123 127 131 135 139 143 147 1 5 1  ISS 159 163 167 1 7 1  175 179 183 187 191 195 199 

Poor 104 108 112 116 120 124 128 132 136 140 144 148 152 156 160 164 168 172 176 180 184 188 192 196 200 
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3 25 47 69 91 1 1 3 1 3 5  1 57 1 79 201 223 245 267 289 3 1 1 333 355 377 399 421 443 465 487 509 531 553 575 597 6 1 9  641 663 685 707 729 7 5 1  773 795 

4 26 48 70 92 1 1 4 1 36 1 58 ISO 202 224 246 268 290 3 1 2  334 356 378 400 422 444 466 488 5 1 0  532 554 576 598 620 642 664 686 708 730 752 774 796 

5 27 49 71 93 l i S 1 37 1 59 1 8 1  203 225 247 269 291 3 1 3  335 357 379 401 423 445 467 489 5 1 1 533 555 577 599 621 643 665 687 709 731 753 775 797 

6 28 50 72 94 1 1 6 1 38 1 60 1 82 204 226 248 270 292 3 1 4  336 358 380 402 424 446 468 490 5 1 2  534 556 578 600 622 644 666 688 7 1 0  732 754 776 798 

7 29 5 1 73 95 1 1 7 1 39 1 6 1  1 83 205 227 249 271 293 3 1 5 337 359 381 403 425 447 469 491 5 1 3  535 557 579 601 623 645 667 689 7 1 1  733 755 777 799 

8 30 52 74 96 1 1 8 140 1 62 1 84 206 228 250 272 294 3 1 6  338 360 382 404 426 448 470 492 5 1 4  536 558 580 602 624 646 668 690 7 1 2  734 756 778 800 

9 31 53 75 97 1 1 9  1 4 1  1 63 1 85 207 229 2 5 1  273 295 3 1 7  339 361 383 405 427 449 471 493 5 1 5  537 559 581 603 625 647 669 691 7 1 3  735 757 779 80 1 

1 0  32 54 76 98 1 20 1 42 1 64 1 86 208 230 252 274 296 3 1 8  340 362 384 406 428 450 472 494 5 1 6  538 560 582 604 626 648 670 692 7 1 4  736 758 780 802 

•J I I  33 55 77 99 1 2 1  1 43 1 65 1 87 209 231 253 275 297 3 1 9  34 1 363 385 407 429 45 1 473 495 5 1 7 539 561 583 605 627 649 67 1 693 7 1 5  737 759 781 803 

1 2  34 56 78 I 00 1 22 1 44 1 66 1 88 2 1 0  232 254 276 298 320 342 364 386 408 430 452 474 496 5 1 8  540 562 584 606 628 650 672 694 7 1 6  738 760 782 804 
1 3  35 57 79 1 0 1  1 23 1 45 1 67 1 89 2 1 1 233 255 277 299 32 1 343 365 387 409 431 453 475 497 5 1 9  541 563 585 607 629 651 673 695 7 1 7  739 761 783 805 

14 36 58 80 I 02 1 24 1 46 1 68 1 90 2 1 2  234 256 278 300 322 344 366 388 4 1 0  432 454 476 498 520 542 564 586 608 630 652 674 696 7 1 8  740 762 784 806 
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1 7  39 61 83 1 05 1 27 1 49 1 7 1  1 93 2 1 5 237 259 281 303 325 347 369 391 4 1 3  435 457 479 501 523 545 567 589 6 1 1 633 655 677 699 721 743 765 787 809 

1 8 40 62 84 106 1 28 I SO 1 72 1 94 2 1 6  238 260 282 304 326 348 370 392 4 1 4  436 458 480 502 524 546 568 590 6 1 2  634 656 678 700 722 744 766 788 8 1 0  
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To get further information on the products advertised in BYTE. fil l  out the reader seNice card with your name and address. Then circle the ap

propriate numbers for the advertisers you select from the l .ist. Add a 20-cent stamp to the card. then drop it in the mail . Not only do you gain infor

mation. but our advertisers are encouraged to use the marketplace provided by BYTE. This helps us bring you a bigger BYTE. The index is pro

vided as an additional seNice by the publisher. who assumes no liability for errors or om issions. 
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Don 't M iss An Issue! 
Have BYTE 
delivered to 
your door. 

Each month BYTE will bring you the 
latest in microcomputer technology. 

DISCOVER and IMPLEMENT new 
ideas. Don't miss the original informa
tion presented in the pages of BYTE. 

With BYTE you'l l  a lways be among 
the first to know about the important 
b reakth r o u g hs, worth w h i l e  new 
equipment, and innovative projects in 
the world of computing. 

CHALLENGE US to del iver the very 
best ideas in microcomputers and ad
vanced technology to you . Return the 
attached card todayl 

Subscribe to BYTE-the world's 
leading computer magazine. 
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Get the printer you 
at Radio Shack today. 

Why Risk Mail Or.der? At Radio 
Shack, you can see what you're 
getting-and there's no wait for 
delivery! Service and support are 
available nationwide, too. And we 
include parallel and TRS-80® Color 
Computer-compatible serial i nter
faces for "no-problem" printing. 

DWP-21 0. This low-cost daisy 
wheel prints with electric typewriter 
quality at over 200 words per min
ute (18 cps). Select 10 or 1 2  char
acters per inch, or proportional 
pitch. Uses low-cost interchange
able print wheels. 

CGP-220 

699��8 
AS LOW AS �]'41 PER � MONTH 

DWP-21 0  

New� DM -1 1 (). Our lowest
priced, triple-mode dot-matrix 
printer ever! Features word and 
data processing, plus dot-address
able graphics modes. Print propor

-tionally-spaced characters at 25 cps 
or mono-spaced characters at 50 
cps. Italic and micro fonts, super/ 
subscripts and underline capacity. 

CGP-1 1 5. An affordable four-color 
printer. Create charts, graphs, even 
computer "doodles" on 41/2"-wide 
paper. Built-in commands simplify 
drawing and plotting. Measures 
215/1 6 X 81/4 X 81/2': 

CGP-1 1 5  

CGP-220. This whisper-quiet ink
jet printer produces text and high
resolution graphics in seven vivid 
colors. A screen print utility for the 
Color Computer and the brand new 
Tandy TRS-80 Model 2000 personal 
computer allows multi-color print
outs of graphics screens. Uses eas
ily replaceable ink packs. 

Available Nationwide. Find 
the low-cost solution to any printing 
need, plus custom forms and r� 
placement ribbons, at your nearby 
Radio Shack Computer Center, par
ticipating store or dealer today. 

199!1�2 
[iiiili 

SM 

DMP-1 1 0  

NEW 399�1�1 AS LOW AS � '28 PER � MONTH 
Radio Shack Has a Wide Variety 

of Printers to Choose From
Whether You Need Speed, Graphics 

or Formed-Character Quality 

79900 AS LOW AS 26·1 257 [iii'����� 1tad1o lhaeK 
The biggest name in l ittle computers· 

A DIVISION OF TAN DY CORPORATION 
Prices apply at participating Radio Shack stores a n d  dealers. 

Circle 304 on inquiry card. 
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