SOFTWARE SECTION

MICROCOMPUTER DEVELOPMENT SOFTWARE

Consol 1K Resident
-Operating System

INTRODUCTION

CONSOL is a resident software operating system for
Processor Technology's new single PCB intelligent
microcomeuter terminal product called Sol Terminal
Computer . The basic SoL Terminal Computer includes
the following functional sections;

s 8080A CPU :

¢ 1K bytes of static, low power RAM

* UART controlled RS-232 and 20 ma TTY serial I/0
port with multiple baud rates of 76 — 9600 -
Switch selectable.

® Video display circuit identical to the VDM-1 sold by
Processor Technology. The video display section in-
cludes its own 1K bytes of RAM refresh memory.
This RAM is in addition to the 1K RW RAM program
memory. .

e Parallel input-output port for data communications
with fully implemented handshaking logic.

e ASCIl Keyboard input port.

e PROM/ROM plug-in personality module for up to
2048 bytes of stored program.

® 300 or 1200 baud rate Kansas City Standard Audio
cassette tape interface.

* MIB bus compatibility and expansion capability with
all Altair/IMSAI/PTC bus plug-in products.

SOL TERMINAL COMPUTER SOFTWARE
CONFIGURATIONS

The SoL Terminal Computer” can be configured by
plug-in resident software modules as a stand alone
microcomputer or as an intelligent remote editoring
terminal.

Basic system operating modes are stored in ROM or
PROM on plug-in personality modules with a capacity
of up to 2048 words. These modules may be changed
in a few seconds to totally reconfigure the system for
different applications. Other operating programs, such
as BASIC AND FOCAL High level janguages, can be
loaded automatically into read/write memory (RAM)
from cassette tape or floppy disc.

Software control programs for the operation of SoL
are designed for three different levels of use. The first
level program, CONSOL," is contained in 1K of PROM
and is designed to allow simple terminal operations. In
addition, CONSOL allows direct control of the basic
computer functions for entering data to, or examining
data in, any memory location, or executing a program
stored at a known location in memory.
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The second level, designed for advanced terminal
operations, is the SOLED" editing terminal system.
SOLED uses the full 2048 word capacity of a per-
sonality module and contains code to allow screen, file
and cassette tape editing/transmission operations.

The stand-alone operating system, SOLOS," turns
the Sol into a versatile computer that is easy to use,
but every bit as powerful as any 8080-based system
available today. Using SOLOS and the built-in cassette
interface, BASIC can be loaded in less than a minute
following power-on. BASIC programs can be both
saved and executed from cassette. The Sol operating
under SOLOS, brings true 8080 computer power away
from hardware tinkering to direct application and
problem solving.

CONSOL SOFTWARE

CONSOL is configured to allow the SolL
TERMINAL/COMPUTER to operate as a standard CRT
terminal and to provide access to the essential com-
puter capabilities inherent within SolL. The CONSOL
software allows self test and small diagnostic pro-
grams to be entered to the system memory and exe-
cuted thus providing verification of correct system
operation. In addition, CONSOL contains standardized
entry points for all normal I/0 operations. These entry
point routines are common with each of the SolL
System Solftware allowing each personality module in
the SolL product line to interface with external pro-
grams in an almost identical manner.

A cassette read routine is included in the CONSOL
module software allowing SoL System Solftware to be
foaded and run in a SolL System with additional
memory. Sol System Solftware includes BASIC,
FOCAL, a Scientific Calculator and numerous “game”
packages including an 8K assembly language version
of STARTREK called TREK8O.

CONSUL OPERATION

When power is applied to the SolL unit, CONSOL
initializes the system ram area, clears the screen, and
enters the terminal mode.

In this mode the Sol System acts as a standard CRT
terminal sending keyboard data to an output port and
displaying received data on the screen. The COM-
MAND KEYS of the keyboard are not transmitted to
the output port but are interpreted as direct internal
operation keys. CURSOR MOVEMENT, HOME and
CLEAR SCREEN all operate in this manner, while
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MODE causes an immediate change in the operation
of the SolL Terminal Computer.

When the MODE key is depressed CONSOL issues
a prompt (>) and waits for a command line to be
entered vie the keyboard. The Sol is now operating as
a computer and is ready to accept one of the following
commands:

DUmp Dump memory locations to screen
ENter Enter data to memory

EXecute Execute a program in external memory
BAsic Execute a program located at address zero
TErminal  Return to terminal mode

Tload Load program or data from cassette tape
MODE Press key to start new command line

CONSOL COMMANDS

The seven SoL CONSOL commands are defined in
the following:

DUMP <addr> <addr>

The DUMP command displays memory data on the
screen in ASCIHl Hexidecimal representation. As with
all SoL commands the command is recognized by the
first two characters and up to ten additional char-
acters can be input without an error being forced. Thus,
DU; DUST; DUMP; DUMPTHESE would all be recog-
nized as being a DUMP command.

At least one address must follow the command or
an error will result. Entering the command DU followed
by addr will result in the data at ‘addr’ being displayed

on the screen. If two addresses are defined then all
values from the first address to the last address will be
displayed. The following example shows the DUMP
command with the start and terminating addresses
sepcified;

DUMP 0 EF

Up to ten blanks may be inserted between each
parameter without forcing an error condition. Errors
are flagged by a question mark (?) replacing the char-
acter where the error occurred. For example if the DU
command were given without an address, the ques-
tion mark would appear ten spaces to the right of the
‘U’ character of thesxdump command.

ENTER addr

The enter command places sequential bytes into
memory beginning at the specified address. Data,
represented as hexidecimal values, are entered from
the keyboard for storage in memory. Values are
entered one line at a time with each line terminated by
a carriage return or linefeed. The ENTER command
function itself is terminated with a slash {/) and the
CONSOL operating system returns to the command
mode when the slash is encountered.

Data input lines are terminated with a carriage re-
turn or line feed. If the terminator is a C/R, CONSOL
will erase all characters from the current cursor loca-
tion to the end of the screen line. In this case, all valid
input should be to the left of the cursor. If an error
occurred during input the cursor may be moved back to

NDURE COMPANY

Where We Ship from Inventory the Same Day Your Order Arrives*

A SELECTRIC TERMINAL COMPLETE WITH RS-232/C INTERFACE AND CERTIFIED FOR
MAINTENANCE BY A NATIONAL SERVICE COMPANY. SHIPPED THE SAME DAY WE
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Phone: (214) 630-4621

LEFT:

ACOUSTICAL
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the left to correct the error.-
Tload <speed>

CONSOL includes routines to read standardized
Solftware from cassette tape. This standardized
software is recorded on tape with a sixteen byte
header that includes NAME, LOAD INFORMATION,
FILE TYPE and execute address. CONSOL, because of
space limitations, is unable to search for a program or
file by name. After receiving the TLOAD command,
CONSOL locates the next available data, uses the
header information and loads the file to memory.

After loading the data, CONSOL returns to the com-
mand mode where the EXEC command can be used to
execute the just loaded program. In additiop, a return
can normally be made to the command mode by:press-
ing the MODE key. Program Space limitations again
limited the mechanization of the escape function dur-
ing the header search, so if the operation software sys-
tem locks up in this routine the standard Sol restart
must be used to escape. )

The Audio Cassette Interface electronics within the
Sol will record or receive data at either of two stan-
dard speeds. TLOAD will accept a parameter to select
this speed, O being high speed and 1 being low (300
and 1200 bits per second). If no parameter is given,
CONSOL will default to high speed operation as all
standard SolL-System Solftware is recorded at this
speed.

EXecute addr

The execute command is used to run programs
located in external memory. CONSOL branches to the
external routine in a manner similar to a CALL so that
the program can return to the command mode using a
standard RET instruction if normal stack operations are
used.

- BAsic

The BASIC command is provided for executing pro-
grams whose starting address is 0. (Such as Sol-
BASIC5).

STANDARD 1/0 ROUTINES

All SoL System personality modules contain similar
I/0 code for input/output operations. CONSOL, using
1K of memory, has routines for KEYBOARD and
SERIAL PORT input as well as SERIAL and VIDEO
DISPLAY OUTPUT. Aithough the same code for
SOLOS and SOLED contains expanded functions, the
1/0 operations appear almost identical when used with
external software.

Sol BASICS for example performs all 1/0 using the
jump table of the personality modules. Thus, without
altering BASIC the user may output to either the serial
port or to the display screen. Provision is also made
within BASIC to programatically change to any of the

.four available Input or Output options. CONSOL is of
course limited to the two provided.
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C244 . £ 1§ LNCOUNTERED. umn:h ERAOAS ACFLACE THE IRKOR
c24d o CEARACTER OM TME SCAEEN WIT A QUESTION WARE.
€24 o
c suex Lt “. CLEAR W & L
c suEl LDAX D GET CUARACTER
c cel 15 1T A SPACEY
€ a . e
¢
€2 uCONV  DAD “ WAKE 0OR FOR TML NEW DWE
€ oAD “
€240 29 DAD 4
caee 29 0AD »
€aar Co s» C2 CALL Hoovl DO THE CONVERSION
€252 b2 8L C) I3 Exal NOT VALID MEXIDECIMAL VALUE
€235 8§ ADO L
a3k or ROV Lok nOVE 1T IN :
€257 13 x ° SURP THE POINTER
€258 €3 ¢ €2 anr suel
€23
€23s DS 3¢ 16 WCuvl  SUI a KLMOVE ASCII BIAS
Cedu PL A 1 w
casr b . 17 LESS TuAN 9
Caby 06 w7 su1 7 1775 A LETTEA?Y
€43 FE 10 cn e
264 ¢y “wr wiTu TUST 1IN dAND
285 .
Cebs
cies SYS1LA STAAT US, CLEAk PART OF MAR AND SET STACK
(13 POINTER, FALLIWG THROUGH TU TLRAINAL AOOK.
(7131
cass ar 9619 STWEA  ERA A
266 4 oV Coh wE CLEAK TME FIRST 256 BYTES
i B N Lx1 B.BYSRAR  POINT TO SYSTLA RAR
Cebh
Cabh 77 433 cLIa oy A
€268 43 INx u
24 oC 164 c
catu €2 oA c2 INL CLbua CLEAR PIRST 236 BYTES
123 .
43 .
care .
27 . TEM COMRAND
€27 .
cale ¢ Twis souTime GETS CUAMACTERS FAOw THE BYSTER uuonn
e + AMO OUTPUTH THLA TU THC SERIAL OUTPUT FORT. IT 18
can ©  1WTEMOLU TU COWFIGUAL THL 351 AS A BTARDARD vibeo
cae ¢ TLualWAL. CORAAND KEYS Aki NOT WWTPUT TO Tur  ouThT
Lt * PUKT BUT AKE INTLRPALTED AS DIALCT 5ol
ca0 * lai KOOE CURAAND, ALCLIVED BY Tdf u.uoun, anD, Pums TH
(30 * a0l Is THE COMRAND WOOL.
cite .
cate .
€274 31 ¥ CC TumA el £P,5YST?  3uT STACK POINTER
€273 Co ED €3 CALL Tore Liom DOWN THE TAPLS
cale CO C5 C CAl pERSL CLEAR THE SCAREN
cay
€479 CG 22 ¢d cALL KSTAT 15 THEKE ONE WAITING?
ng TIn
) KDATA GET THE CHAMACTER
A 3,4
ANl oo COMAAD REY? amed C‘ e
3t TOUT -
ce CALL VOROT PROCESS 1T W W3
C28A C) 93 C2 ane TN
cano
Ciud €O 41 Co 664 TOUT Al S020T OUTPUT 1T TO THE SERIAL PORT
CALL BSTAT GET EERIAL GTATUS
a1 KIn 100!
w SOATA GET DATA
ANI b ® uigh wrs ra0m seax
"oV B DuTPUT P
CALL Por 17 Gu 80 " ecah
Inp kiw wov OVER AND OVLR

DURP CUNAAND
Tdl$ ROUTINL OUNFE CHARACTERS PxON AEAO«Y TO THL
CURKENT OUTPUY DLVICL. {WITW CONSOL ALL OCUTPUT GUES TU
Tur SCREEN) . ALL VALUES ARL DESPLAYED AS ASCII MEX.

THE CURRAND Fukn [B AS FOLLOWS:

92 INTERFACE AGE

i
eereseeeevens

D
cs
[

D LA
ie
“w

o D) Fa
co £l
2 08 78

co ¥
€2 54

c2
€2

<2

(=1

€
[4]

cl
(%3

35
38 €O J €2
(Al

€3

€3
(4]

3

buap addrl eddrl

1ul VALULS FaOn ADOR] TO ADDRI ARL THER QUTPUT TO TNE
OVTIUT DEVICL., 1IF OalY ALkl IS SPELIPIAD Tdis TME
VALUE AT TUAT ADORLES 1S JUTPVT.

ounr cALL SConY SCAN TO PIRST ADORLSS AND CONYVEAT 1%
WS . SAVE THL VALUD
CALL scux CET ter MEIT
por )
3 rovex M SECUMD VALUE
ss .
ML GET BECOND
or Tals 15 THE PIRST
e “PASS RINS BLHDEWS
rovax g :.: NO S4COND PARAAKTER COPY PIRST TO D&
1 erass | xCuG 5 €L HAS START, DL MAS Eup
3 DLOUP  CALL cuLy
w mata BA F
et nout S "NOOE KEY' WILL BSCAPL THE DunP
33 CoAND
CALL ADOUT OUTPUT ADORESS
CALL ouT ANOTHER SPACE TO RLEP IT PASTTY
nvi (XY VALUES PEM Liug
o711 oLel nov A GET THE CaR
o7 ruse ] SAVL VALUE COuNT %
(1731 CALL usout 354D 1T OUT -ln A Btang
0714 CALL Aconp to-nu un
s Juc consp
e ] vu-uu vu Lim
ma sz .
sns 2 c sunp 1ot L1n6_Count
0 g oLey #OT 3ER0 1P MOAE FOR THIS LINEC
o;;: b anr bLoOY 00 A LPCR BLPOAL THE MEX?
[
l;l'; *  OUTPUT Gl AS dEX )6 BIT VALUE
092
0724 ADOUT ROV Aot " rins?
9728 caLL ugoUT
92 A At Tuts L POLLOWED BY A SPACE
cALL aLour
nvi 8,

COonSOL PUTS IT ON THE SCALEN
GET THE CMARACTER

MOVE THL N1CH POUR DOwM

PUT THER OUT

THIS TIAL THL LOW rOUR

POUR UM THE PLOOR
ul’:ﬁll wITH ASCII WAL

p i g]
MAEL IT A LETTER
DUTPUT 1T ol REGISTER ‘B°

nov AL

sU» [3

nov AN

e B

AL? . PLAGS ARL SET

ENTEN CUMRAND

TiE 1NPUT VALULE ARL KMIEB m.w-uc
1KPUT SO ON SCHEKN EDITING Ml TARL
LACE PRIOR TO TUL LINE TERAINATOA. A BACK
EnDS THL RUUTINL ARD RLTUANS CONTROL TO 7wt :onmo #00CL.

ENTR CALL sconv SCAM GVER CHARS AND GET ADORESS
pusd N SAVE ADDRESS
LHLOP  CALL car
vl [N
Cont GET LINZ OF INPUT
CALL ChER REAGVE Tui CURSOR
vl c.1 STARS SCAN
CALL vDAD2 GET ADORLSS
UG veeeTU D

177 ¢
9777 LNL01 vl
[l CALL

.
.
MEY
11 =
12 ¢
13 ¢

£

NO AORE THAN THKLE SFACES BLTuwRLN VALUES
i:nl SCAN TO WEIT VALUE

Jz zNLOP LAST ENTRY FOUND STARY uim LINE
LDAX o CET THE CI

crl °r CORAAND TLIIINANI"

3 Cunnd HE

CALL salx COWVART VALUL

nav AL GET LOW PAMT AS COAVENTED
ror u GET RERMQaY ALORLSS

"oV nA PUT IN THE vALUE

INx ]

Puse BACK SRS TME ADORCSS
Jar LY CONTINUL TWE SCAN

LACLUTL ComnAND

TH15 MTIHL GETS Tui PULLOWING PAKARITE AND DOLS A
SRAA JunP TO THL LOCATION GIVEW 3Y IT. IF PROFLR

STACK OPLRATIUWS ARL LSLD »ITRIn Tuk EXTEAKAL PROGRAN

T CAN DO A STANUARD “RLT Uad TO THE CONEOL COMRANO AOOK.

SCONv BCAN PAST BLANES AND GET PARANCTER

CALL
et GOuseesoss (AND TARE NOTL)

TAPL LOAD COMRAND

ThiS ROUTINL ALADS FAOA CITHER TAPE UMIT 'MCIIIG
THL MEAD PATA IWTO MERORY. WHILE SPACH
DIES MOT ALLOW FOR 'STANDARD' TAPL lauﬂuu ll
COAnAND WILL LOAD Sel+ BASICS AND OTMER STAMDARD Sol
SYSTEA SOLFTWARE PUK DIALCT LAGCUTION.

CALL SBLX SCAN TO SPLLCO PARARLTER

J ::LY DE?MII.T ﬁ A1GH SPLED IF MOWE
OnvikT

Ll Aok en VALUI l.

Al 1 OaLY BIT BLRO COUNTS

vt A2 PRATLND 1T SLOW

Ju3 R"Tir

XA MAKL IT FAST

ont TA"I"AP‘Z cvuoa. ltlm o TAIII

out AND SELECT 8

CALL DCIA' Dll? -Ilu THE TAPL UslT ‘IIN ur

I TOATA CLEAR TME UART PLAGS

CA RHEAD UEAL PAST MEADER

Jus L] 17 CaROR START OVEK

Laio [12-4 3 GET aLOCK S13E

NG . oo TO OF

Lueo WADE GET LOAD ASDRISS
wup AoV A.D GET COUNT ”
ona £
k) TOPY CUUNT IS ERO-TURN UPP TAPL AND METURN |
Lxy 3,254 nu RANY 'llol 10 CaC TisT A
xCec 2 T TO H
DAD s A unu ut
anc w cnn. 1T°5 THE LAST BLOCE
nvi 158 1O
vi 2£80 THE CAC
1C00 . BOUSD ZOSIN
CALL ™I
nov na
s "
A <
cna
sua c
oV Coa
ocn .
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AF

SOFTWARE SECTION

MICROCOMPUTER DEVELOPMENT SOFTWARE

w0 vass Iné warr STILL Adab 37 MOT 3kAU
caan o
Cane €O Ci C3 CALL LRCCK CHLCE CC AND FALL THMOUGH TO EMnOK 1P w0 GLOD
Cl) Ca 6l L) J WLwp Twss Uk
Clee
Cleb we 97 avt 8.6 =4ud  BLLL CHARACTEM
Cio0 Cu o8 Co CALL YOAaT PUT 1T OM THE 3Cubis
Cles LS5 a4 C2 Jnp ConNg
[
Cide
Cose CJasJdl LAKUM BANCLEM
Cing
Clot ta Enxl was GET SCAN ADORESS
w18 16 3P Lan2 vl n? PUT A JUESTION AAMK ThinE
€31 C)o2e L2 Jnk ConaD ANG GO TO COMNANG AUCE
st .
cise ®  ALAD Tab HEADL
[ .
STINTET xneAD AVl a1 £I80 14 SULLS
€39 Lo rA AMEAL N STAPT GET A BITE
i9a té 4 Ang ToA
Ca3a A ¥6 C) EH Aeal
£390 Ld r w TUATA IGHOKE ERRUR CIMDLTIUNS
(ST JnA A 1ER0?
CsAd L2 94 ©) Juz ancap
SIA) uS oCa 4
CA4 €2 96 € a2 RarAl LOO? USTIL 1 TN & ROw
Cia?
LaA? =AIT FOK THL START CHARACTRR
[3TY)
CJIAT Cu Lo CI CALL TAPLN
Ciar Ju bk A
él:- Lo AT Ll i sonL WALT Pus A 1
AL
Ciae MOm GET 1ML HLADE
CaAL
CiAL <L 95 G Lag U, THLAD  POINT TO BUPFEN
é;:: vl ov Ly Lt B.nLLH®I56  LESGTn UP BLADZW IW ‘B’ ,CcB
Cima Lo Co Ly wiL0l  CALL TAPIN GET BYTE
Ciw? 17 4 nov HoA Stuse IT
Cide 43 INx ] INCAENENT ACDAL3S
Li8y AY x8A c MW CALCULATE Tk ChC
Clsa 29 Can . INSIDE OUT AND UPSIGE 0OwWM
Cieo 91 sua < SQUEELE IT
Cist Ay Aoy C.A AND SAVE AGAIN
Cieu v oCh wHulZ MEADER YE1?
c:-:l. (SRR Iz WEDY LUUP UNTIL DOAE
s .
et * _ IM1S MDUTINL GE13 THE NEXT QYTL ANDG COMVARES IT
CKl W36 * TU The wu.uv. In RECISTER C.  ThE FLAGS ARE SLT On
c.cl ¥ru5 * RLTURN
[ 0Iaé o
€ICL Cu Cu L3 ¥3e7 IaCEC CALL TAPLN GET CiC arte
Ciud o9 e cnp c COMPARL IT wiTd CALCULATED
caLs C9 2y RET
CiCe e v
<o wIli o
€ice 2%le ¢ IUI5 WUUTINE GETS THE NoXT AVAILABLE SYTL PiON Tu
Clca 8911 TAPL. mdILE wAITING FOR THE BYTE 1ME KCIUOAND 1S 7 usnn
[ #514 ¢ fUn A MODE' COMAAND. IP MECLIVED THA TAPE LUAD 1S
g;;: .::! S FRWAINATLD AWL A BETUAN 10 THi COMRANS WODE IS RADE.
N wle *
Clué Ly 1A 017 fAPln IR StArT CHLCK STaTUS
Clb té 4w "t 1 TOR
LICA La wl €} 913 Nz THeOy OWE 15 AVAILAJLE
Clow wo PG el w KOATA CULCA FOR MOUZ wHILE wE RE WALTING
[T T P b ol cet NOOL
Call A o S (37} J3 CONND uoal: WAS ulv:.u..uan ouunnn
Land Ly o6 u) 052 Jne TARLN WOT AUCE...SIAY IN
~Ju7 4924
C1s7 un ra @945 YueDz 123 stapt
Cus ta Ly w2 ANL TPLOTUL  DATA LAROA?
LU0 C2 86 C3 9727 Inz Tol 17 FaANING OR GVERAUN EAROR
Cive 06 tw T3 1w TOATA GEY TWE DATA
[ 0429 3
<iel ds)e o
el BI3L * Tel$ AOUTINL CALCULATLS THL LEsGIM Ul THE LAST BLOCK
Clel 0912 ¢
C3el wl e oF 9333 Lbtx we LI}
93 oAL ) mnn.n.uud' L
35 X 4 osees
3 nov L LENGTH m AEGISTEM B
CIe? i1 v we 8217 Lxt 1 Tl GE mE ki ODOML
CIEA C) 7e O3 0133 Jnp RDBLY JNeAdD TU THE LNO
[T .
Cley ROUTINL TUHNS THe TAPE UaIT3 OF¢
<o
Cled Ar XRA A
Cles 01 74 our STAPT GIVE COMNANU
cire C3 ANU GRIND TG A 5LOw 3TOP
ciry
carl
(3L TINT] Lx1 D.9 STAKT LOU¥
cIrd 1a oCcx 2 DOwN COUNT
cirs 7a oV A
cré 83 oRA c TLST FUR IeO
CIPYT (2 p4 C3 Jnz DLORL 7 wr
CIrA <3 aet
Clea 953 ¢
cirw 154 ¢
31 0355 ¢
cire 956 ¢
Cirw # 40 SOl SYSTLm cQUATES >
Cire
cirn
(51 DISPLAY PAMANETLRS
Cirw
Citu EQu wCiin SCAuen MEMDNY
Citw
cirs
Clrs EEYBUARD SPELIAL KLY AS3IGNRENTS
3
310 QU L]
EQu
EQU
&0
U
QU a— ¢ s
i et 7
20u aadisiity ——— 2%
EQu
kQu
P
‘v
L
cire POUT ABSIUNNENTS
cire
cire [ SIATUS PUAT ELNEWAL
Clrs 0ou SEMIAL STATUs PUAT
cife v SEATAL DATA
[T ou TAPE DATA
Cive ~ £Qu KEYSOARD DATA
Cire U PARALLEL DATA
cre £ou DISPLAY PANAAETER PORT
wire £Qu SENSE WITCHES
clirs
Cire
Cirm
cirs BIt ASSICANENT MASKE
Cire
cire Qv 1 SERIAL CARMILH DETECT
Cire v 2 SERIAL DATA SLT WEADY
care oy 4 SEAIAL FARITY ENROR
Cats EQu s SLRIAL PHAMING EAMOR
<irs £Qu 16 SERIAL OVERAUN EnAOR
cars QU 12 SLRIAL CLEAR TO uua
e v o SLATAL BATA AEAD!
cire ©u 128 3taiaL fnnsulﬂn BUPFEM RNPTY
e
Cire €0 1 EEYSOAMD DATA kEADY
cire i £Qu 2 PARALLEL DATA r
cire 1438 #x0u £Qu ] PAMALLEL DEVICE READY
Cie »o9 IF ©ou s TAPE FRARING ERROR
vire eu 1s TAPE OVERFLOR LRKOR
<ire 80U € TAPE DATA READY
cirs o el ] TAPL TRANSALITTER BUPPER ENPTY
Cirs
(3T o ) SCHOLL Ok PLAG
Lire ois ¢
Cife LU 23 TAPL OWE “On’ BIT
cirs EQu 128 TAPE T™O
Cirs
care
cire
Cire
cire 501 SYSTEW GLOBAL ANZA
cirw
care oG ooy START OF 1K RAN AREA
Code .
Cood 026 SrdnAn  EQuU s START OF SYSTLA DAM
Cdee 827 $TTe LU $elace STACK 1 AT TeC TOP
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1824 ¢

1429

:-;: . CORSUL PARAAETER ARLA

I

1412 sCmAR [ 1 CURNERT CUARACTER POSITION
193} List b5 1 CURRZNT LINE POSITION
1ed4 w01 o 1 BEGINNING OF TEXT DISPLACEAENT
1e1S LPuel 0% 1 QUTPUT PORT

1836 IMAT DS 1 INNNT POWT

137 »

lels o

1439 ¢

184¢ 1scAD DY s HASE

14l us 1 TdIS SYTL MUST Ba ILs0
Lo4s uTYPE os 1 TYIPE

le4) LLCk b 1 aLOCR SitE

144 LuADA OS5 2 LOAD ADDRsS:

1948 XL0AD 6 2 AUTO EXECUTE ADORESS
1ude usva o ) SPAdL>

1441 ¢

1940 8led EQu $-THEAD  LENGIM OF diADEM

luey »

1ise *

LET'S HEAR FROM YOU
Your letters are the lifeblood for us

We really do appreciate your letters and comments
about INTERFACE AGE. We need to know what you
think about the publication so that we know in what
ways we can make it better.

If you like it, tell us, and if there are things you think
could be improved, tell us that, too.

We do read all our mail and we“appreciate your
feedback.

The Editors

Bits and Bytes
COMPUTER SHOP
. .IN

PHOENIX

~“AFFORDABLE — OFF THE SHELF

WE FEATURE the EPA MICRO-68 and EPA
Expanded-68 microcomputers. These fine systems
are based on the popular Motorola 6800.

WE FEATURE the Micro-Term ACT-l keyboard
and Sanyo high resolution Video Monitor as a TTY
replacement, for the lowest possible cost CRT.

ALSO . we sell a full line of EPA boards and
ycomputer penpherals aswell as a Iarge selection of
books and magazines.

OPEN EVENINGS AND WEEKENDS

6819 North 21st Avenue
Phoenix, Arizona 85015
(602) 242-2507

CIRCLE INQUIRY NO. 37
INTERFACE AGE 93



ASCII QUTPUT
CHARACTER 87654321

NULL 0000000 7w 10110111
SOH 0000001 8 F 10111000
STX 0000010 §B e g y 00111001
ETX 0000011 . T 00111010
EOT 0000100 > <B%en ; ¢ 1011101
ENQ 0000101 LESS THAN : 00111100
ACK . Q0000T10#FmeoE EQUALS 310111101
BELL®! %232:°1 0000111 MORE THAN-~ 10111110
BS Zackdece 10001000 ? 00111111
HT ‘7hz%ag 0001001 @ 11000000
LF fixefe® 00001010 ¢4, /0, A 01000001
VT 0001011 B 01000010
FF 0001100 c 11000011
CR 04&%““ 0001101 $D, 4 D 01000100
S0 0001110 E 11000101
SI 00001111 F 11000110
DLE 0010000 G 01000111
DCI 0010001 H 01001000
DC2 00010010 I 11001001
DC3 10010011 J 11001010
DC4 00010100 K 01001011
NAK - 10010101 L 11001100
SYN 10010110 M 01001101
ETB 00010111 N 01001110
CAN 00011000 - 0 11001111
EM 10011001 p 01010000
SUB 10011010 Q 11010001
ESC 00011011 R 11010010
FS 10011100 S 01010011
GS 60011101 T 11010100
RS 00011110 U 01010101
us J0011111 y 01010110
. : W 11010111
SPACE 0100000 X 11011000
la 0100001 & Y 01011001
u b 0100010 & Z 01011010
e 0100011~ ~ [ TTO0TTOTT
$d 0100100 N 01011100
%2 0100101 ] 11011101
&% 0100110 A 11011110
¢ 0100111 - 01011111,
h 0101000 N 01100000
y 0101001 a TTI0000T
2 0101010 b 11100010
LUs 4 0101011 c 01100011
Y 0101100 d 11100700
INUS 0101101 e 01100101
W 0101110 f 01100110
0 0101111 g 11100111
g 0110000 h 11101000
- 0110001 i 01101001
’ 0110010 j 01101010
pe 0110011 - k 11101011
€ 0110100 1 01101100
@ 0110101 m 11101101
v 0110110 n 11101110

MU PWN O e "0 e -

ASCII OUTPUT
CHARACTER 87654321

ASCII OUTPUT
CHARACTER 87654321

01101111
11110000
01110001
01110010
11110011
01110100
11110101
11110110

01111000
11111001
11111010

01111011
11111100
01111101
01111110

(o}
p
q
r
S
t
u
Y
W 01110111
X
y
Z
{
}
DEL 2 Jade 1111111



ASCII

OUTPUT

CHARACTER 87654321

NULL
SOH
STX
ETX
EQT
ENQ

00000000
10000007

10000010 fE

00000011

10000100

00000101

ACK 0000110 $F
BELL’“‘”L“”€0000111

BS Zacky uc&10001000

HT 742, 00001001
LF /ixeFeet §0001010
VT 10001011

. 00001100
CR Cﬂnd%u 10001101

10001110
51 00001111
DLE 10010000
DC1 00010007
DC2 00010010
DC3 100100117
DC4 00010100
NAK 10010101
SYN 10010110
ETB 00010111
CAN 00011000
EM 10011001
SUB 10011010
ESC 00011011
FS 10011100
GS 00011101
RS 00011110
us 10011111
SPACE 0100000
! $01oooo1
" 0100010
# 0100011
$ 00100100
% }0100101
& 0100110
; 00100111
( 00101000
) 10101001
* 0101010
PLUS 0101011
! 0101100
MINUS 0101101
] 00101110
/ 0101111
0 0110000
1 0110001
2 0110010
3 0110011
4 0110100
5 0110101
6 00110110

gA

@D

ASCII

OUTPUT

CHARACTER 87654321

7
8
9

LESS THAN
EQUALS
MORE THAN

SO =2X@A4TAQHADALOOT /| D=/~ N<XE<CANITOUVOZErROUAITOTMMOOTI®

10110111
10111000
00111001
00111010
10111011
00111100
10111101
10111110
00111111
11000000
01000001
01000010
11000011
01000100
11000101
11000110
01000111
01001000
11001001
11001010
01001011
11001100
01001101
01001110
11001111
01010000
11010001
11010010
01010011
11010100
01010101
01010110
11010111
11011000
01011001
01011010
11011011
01011100
11011101
11011110
01011111
01100000
11100001
11100010
01100011
11100100
01100101
01100110
11100111
11101000
01101001
01101010
11101011
01101100

11101101
11101110

ASCII

OUTPUT

CHARACTER 87654321

O N XE<ctW SO0T O

01101111
11110000
01110001
01110010
11110011
01110100
11110101
11110110
01110111
01111000
11111001
11111010
0111101
11111100
01111101
01111110

EL ZJate MMM



€000
C000
€001

C004
Coo07
C009
C00A
C0o0D
COOE
COOF
C010

C013
CO016
Cc018
C019
co1cC
CO1D
CO1lE
CO1lF

€022
C024
C026

co27
co28
CO02B
CO2E
C030

Co31
C033
C035

00
C365C2

3A03C8
E603
E5
2184C1
07

85

6F
C371cC0O

3A04C8
E603
E5
218CC1
07

85

6F
C371cCoO

DBFA
E601
C9

El
Cbh22C0
€228C0
DBFC
C9

DBF8
E640
C9

org
DB
JMP

B

*

* JUMP TABL
* 0 - DIS
* 1 - SER
* 2 - PAR
* 3 - ERR
ENTRY AT:

¥*

*

SOUT:
AOUT:

LDA
ANI
PUSH
LXI
RLC
ADD
MOV
JMP

ENTRY POI
0 - KE
1 - SE
2 ~ PA
* 3 - ER
SINP: LDA
AINP: ANI
PUSH
LXI
RLC
ADD
MOV
JMP

¥#* % 3% % 3%

%*

¥ KEYBOARD

KSTAT: IN
ANI
RET

*

¥ KEYBOARD

KREAl: POQOP

KREAD: CALL
JNZ
IN
RET

%

* SERIAL INP

SSTAT: IN
ANI
RET

0c000h
0
STRTA

E I/0 ROUTINES
PLAY SCREEN

IAL OUTPUT

ALLEL OUTPUT

OT HANDLER

SOUT SELECTS CURRENT OUTPUT DEVICE
AOUT SELECTS DEVICE IN REGISTER "A"
OPORT

3

H

H,0TAB

L
L,A
DISPT

NTS ARE DEFINED:
YBOARD IN
RIAL IN
RALLEL IN
ROR HANDLER
IPORT

3

H

H,ITAB

L
L,A
DISPT

INPUT STATUS CHECK
STAPT
KDR

DATA INPUT
H

KSTAT
KREAD
KDATA

UT STATUS CHECK
SERST
SDR



C036
C037
CO3A
C03D
CO3F

C040
Co41
C043
CO044
C047
C048
CO4A

C04B
C04C
C04D
CO4E
CO4F
C050
CO053

C056
C059
C05A
C0o5C
C05D
CO5E
COS5F
C060
Co61

C062
C063
C064
C067
co68
C069
Co6C
C06D
Co70

Co071
C072
C073
C074
C075

Co76

El
Ch31CO
CA37CO
DBF9
C9

El
DBF8
17
D241CO
78
D3F9
Cc9

E5
D5
C5
F5
78
2165C1
CD62CO

Cbh21C1
7E
F680
77

Fl

Cl

D1

El

C9

7E
B7
CA7BCO
B8
23
C276CO
E5
CD3DC1
El

7E
23
66
6F
E9

23

* SERIAL DATA INPUT

SREAL:
SREAD:

POP
CALL
JZ
IN

RET
%*

H

SSTAT
SREAD
SDATA

* SERIAL DATA OUTPUT

SEROT: POP
SDROT: 1IN
RAL
JNC
MOV
ouT

RET
*

H
SERST

SDROT
A,B
SDATA

* VIDEO DISPLAY DRIVER

VDMOT:
VDMOL1:

PUSH
PUSH
PUSH
PUSH
MOV
LXI
CALL
*

GOBACK: CALL
MOV
ORI
MOV
POP
POP
POP
POP

RET

GOBK:

TSRCH: MOV
ORA
JZ
CMP
INX
JNZ
PUSH
CALL
POP
*
* DISPATCH
DISPT: MOV
INX
MOV
MOV
PCHL

NEXT: INX

H

D

B

PSW
A,B
H,TBL
TSRCH

VDADD
A,M
80H
M,A
PSW

B

D

H

H



co77
co78

CO07B
co7C
Co7D
CO7E
C080

co81
co84
C085
co87
co88
C08B
c0o8D
€090
C093
C095

C098
C099
co9cC
C09D
COAO
C0Al
COA4
COA7
COoA8
COAA

COAD
COBO
COB1
COB4
COB6
COB7
COBS8
COBB
COBE
COBF
COC1
Coc4

COCS5
Ccocs

CoCA
COCB
CocCcC

23
C362C0

78
B7
Cc8
FE7F
C8

Ch21C1
78
E67F
77
3A00C8
FE3F
DAADCO
3A01CS8
FEOF
C2ADCO

AF
3200C8
4F
CD28Cl1
AF
CDE9CO
3A02C8
3C
E60F
C3DDCO

3A00C8
3C
3200C8
FE40
D8

AF
3200C8
3A01C8
3C
E60F
3201Cs8
C9

2100CC
36A0

23
7C
FEDO

CHAR:

OCHAR:

*

INX
JMP

MOV
ORA
RZ
CPI
RZ

CALL
MOV
ANI
MOV
LDA
CPI
JC
LDA
CPI
JNZ

TSRCH

A,B
A

7FH

VDADD
A,B
7FH
M, A
NCHAR
63

0K
LINE
15

0K

* END OF SCREEN. ROLL UP ONE LINE

SCROLL:

SROL:

®

XRA
STA
MOV
CALL
XRA
CALL
LDA
INR
ANI
JMP

* INCREMENT

OK:

CUR:

%*

#* ERASE
PERSE:

*
ERAS1:

LDA
INR
STA
CPI
RC

XRA
STA
LDA
INR
ANI
STA
RET

SCRE
LXI
MVI

INX
MOV
CPI

A
NCHAR
C,A
VDAD
A
CLIN1
BOT

A

OFH
ERAS3

LINE COUNTER, IF NECESSARY

NCHAR
A
NCHAR
64

A
NCHAR
LINE
A

OFH
LINE

EN
H,VDMEM
M,80H+'

; CURSOR



COCE
CoD1
COoD3

CoD6
COD7
CODA

CODD
CODF
COE2

COE3
COE6
COE9
COEB
COEC
COEE
COEF
COFO

COF3
COF4
COF7

COFA
COFD
COFF
C100
Cl01

C104
C107
cl08
C109
C10A

C10D
Ci10
Cll1
Cl1z2
Ci13
Cll6

Cl17
Cl1A
CllcC
C11D

D2D6CO
3620
C3CACO

AF
3201C8
3200C8

D3FE
3202C8
Cc9

Ch21C1
3A00CS8
FE40
DO
3620
23

3C
C3E9CO

AF
3200C8
C3C1cCo

3A01C8
FEOF
C8

3C
C3C1cCo

3A01C8
B7
C8
3D
C3C1co

3A00CS8
B7
C8
3D
3200C8
C9

3A00CS8
FE3F
C8

3C

ERAS2:

ERAS3:

CLINE:

CLIN1:

* HOME
PHOME:

* MOVE
PDOWN:

* MOVE
PUP:

* MOVE
PLEFT:

PCUR:

%

* MOVE
PRIT:

jnc
MVI
JMP

XRA
STA
STA

ouT
STA
RET

CALL
LDA
CPI
RNC
MVI
INX
INR
JMP

eras?
M,' 1
ERAS1

A
LINE
NCHAR

DSTAT
BOT

VDADD
NCHAR
64

M,' 1
H
A
CLIN1

CURSOR

XRA
STA
JMP

CURSOR DOWN ONE LINE

LDA
CPI
RZ

INR
JMP

CURSOR UP ONE LINE

LDA
ORA
RZ

DCR
JMP

CURSOR LEFT ONE COLUMN

LDA
ORA
RZ

DCR
STA
RET

CURSOR RIGHT ONE COLUMN

LDA
CPI
RZ

INR

A
NCHAR
CUR

LINE
15

A

CUR
LINE
A

A

CUR
NCHAR
A

A
NCHAR

NCHAR
63

A



Cl11E C313Cl1 JMP PCUR

%

* CALCULATE SCREEN ADDRESSES

* VDADD=CURRENT SCREEN ADDRESS

* VDAD2=ADDRESS OF LINE

* VDAD =LINE IN 'A', CHARACTER IN 'C'
v

C121 3A00C8 DADD: LDA NCHAR

Cl24 4F MOV C,A

C125 3A01CS8 VDAD2: LDA LINE

C128 6F VDAD: MOV L,A

C129 3A02C8 LDA BOT

Cl2C 85 ADD L

C12D OF RRC

C12E OF RRC

C12F 6F MOV L,A

C130 E603 ANI 3

C132 57 MOV D,A

C133 3ECC MVI A,VDMEM SHR 8
* Mvi A,<VDMEM

C135 82 ADD D

Cl136 67 MOV H,A

C137 7D MOV A,L

C138 E6CO ANI OCOH

C13A 81 ADD C

C13B 6F MOV L,A

Cl3C C9 RET

%

* REMOVE CURSOR
C13D CDh21C1 CREM: CALL VDADD

Cl140 7E MOV A,M
Cl41 E67F ANI 7FH
Cl43 77 MOV M,A
Cl44 C9 RET

%

* BACKSPACE
Cl45 CDODC1 PBACK: CALL PLEFT

C148 CD21C1 CALL VDADD
C14B 3620 MVI M, !
C14D C9 RET

*

* CARRIAGE RETURN
C14E CDE3CO  PCR: CALL CLINE
C151 AF XRA A
C152 C313Cl JMP  PCUR

*

* LINEFEED
C155 3A01C8  PLF: LDA LINE
C158 FEOF CPI 15
C15A D261C1 JNC SC
C15D 3C INR A
C15E C3C1CO JMP  CUR

*
C161 AF SC: XRA A



C162 C39CCO JMP  SROL
%*
* TABLE OF SPECIAL CHARACTERS
* AND WHERE TO PROCESS
* IF CHAR IS NOT IN TABLE,
* THEN IT GOES TO THE SCREEN
C165 04 TBL: DB CLEAR
C166 C5CO DW  PERSE
C168 97 DB UP
C169 04Cl DW  PUP
C16B 94 DB DOWN
C16C FACO DW  PDOWN
C16E 81 DB LEFT
C16F 0DC1 DW  PLEFT
C171 93 DB RIGHT
C172 17C1 DV PRIT
C174 02 DB HOME
C175 F3CO DW  PHOME
C177 0D DB CR
C178 4EC1 DW  PCR
C17A OA DB LF
C17B 55C1 DW  PLF
C17D 08 DB BACKS
C17E 45C1 DW  PBACK
C180 06 DB MODE
C181 B4Cl DW  COMND
C183 00 DB 0
%*
* TABLE OF OUTPUT DEVICES
C184 4CCO OTAB: DW  VDMO1
C186 40CO DW  SEROT
C188 ADCI1 DW  ERROT
C18A ADC1 DW  ERROT
*
* TABLE OF INPUT DEVICES
C18C 27CO ITAB: DW  KREAI
C18E 36C0 DW  SREA1
C190 ADCI DW  ERROT
C192 ADCI DW  ERROT
%*
* TABLE OF COMMANDS
C194 5445 COMTAB: DB 'TE'
C196 70C2 DW  TERM
C198 4455 DB 'DU’
C19A A1C2 DW  DUMP
C19C 454E DB 'EN'
C19E 07C3 DW  ENTER
C1AO 4558 DB 'EX'
C1A2 35C3 DW  EXEC
ClA4 544C DB 'TL'
C1A6 39C3 DW  TLOAD
C1A8 4241 DB 'BA'
C1AA 0000 DV O



ClAC 00 DB 0
*

* CONSOL PORT ERROR HANDLER

C1AD AF ERROT: XRA A
C1AE 3204C8 STA TIPORT
C1B1 3203C8 STA OPORT

%*

* GET AND PROCESS COMMANDS
C1B4 3100CC COMND: LXI SP,SYSTP

C1B7 CD12C2 CALL PROMPT
C1BA CDC3C1 CALL GCLIN
C1BD CDEICI CALL COPRC
C1CO C3B4Cl JMP  COMND
*
* READ COMMAND FROM KEYBOARD
* AND SEND IT TO THE SCREEN
%*  CR ENDS COMMAND AND ERASES ALL CHARS TO RIGHT
* OF THE CURSOR
* LF ENDS COMMAND
*  MODE RESTARTS THE COMMAND LINE
C1C3 CD28CO  GCLIN: CALL KREAD
C1C6 FE20 CPI 20H
C1C8 47 MOV B,A
C1C9 DAD2C1 JC  PROCS
C1CC CD4BCO  CONT:  CALL VDMOT
CI1CF C3C3Cl JMP  GCLIN
*
* PROCESS CONTROL KEYS
C1D2 FEOD PROCS: CPI CR
C1D4 CADDCI JZ  CRPRC
C1D7 FEOA CPI LF
C1D9 C8 RZ
C1DA C3C3Cl JMP  GCLIN

C1DD CDE3CO CRPRC: CALL CLINE
ClEO0 C9 RET

* FIND AND PROCESS COMMAND
Cl1E1 CD3DC1 COPRC: CALL CREM

Cl1E4 OEO1 MVI C,1

ClE6 CD25C1 CALL VDAD2
ClE9 EB XCHG

ClEA CD32C2 CALL SCHR
C1ED CABEC3 JZ ERR1
C1F0 EB XCHG

ClF1 1194C1 LXI D,COMTAB

a2
* SEARCH TABLE POINTED TO BY "DE"
* FOR TWO CHAR MATCH OF
* "HL" MEMORY. IF NO MATCH
* THEN INSERT "?"

ClF4 1A FDCOM: LDAX D

ClF5 B7 ORA A



C1F6
C1F9
ClFA
Cl1FB
ClFC

C1FF
C200
€201
€202

C205
C206
C207
C208

C20B
C20C
C20D
C20E
C20F

Cc212
C215
C217

C21A
Cc21cC
C21F
€221

C224
C226
C227
C229
c22C
C22D
C22E
C231

C232
C234
€235
€237
C238
C239
C23A
C23B

CA8FC3
E5
BE
13
C20BC2

23
1A
BE
C20BC2

Cl
EB
23
C371cCO

13
13
13
El
C3F4C1

CD1AC2
063E
C34BCO

060A
CD4BCO
060D
C34BCO

OEOC
1A
FE20
CA32C2
13

0D
C226C2
C9

OEOQA
1A
FE20
Cco

13

0D

C8
C334C2

JZ
PUSH
CMP
INX
JNZ

INX
LDAX
CMP
JNZ

POP
XCHG
INX
JMP

NCOM: INX

%*
%

INX
INX
POP
JMP

PUT CR, L

PROMPT: CALL

MVI
JMP

CRLF: MVI

*

CALL
MVI
JMP

scan over

SBLK: MVI
SBLK1: LDAX

%

CPI
JZ

INX
DCR
JNZ
RET

SCAN FOR

SCHR: MVI
SCHR1: LDAX

*
*

CPI
RNZ
INX
DCR
rz

JMP

SCAN PAST

ERR2
H
M
D
NCOM

H
D
M
NCOM

B

H
DISPT

D
D
D
H
FDCOM

F, PROMPT;
CRLF
B’|>'
VDMOT

B,LF
VDMOT
B,CR
VDMOT

up to 12 characters looking for a blank
C,12

D

BLANK

SCHR

D

C

SBLK1

NON BLANK, OVER UP TO 10 BLANKS
C,10

D

SPACE

D

C

SCHR1

CHARS AND BLANKS FOR ADRRESS



* THEN COVERTS IT TO HEX
C23E CD24C2 SCONV: CALL SBLK

C241 CA8EC3 JZ  ERRI1
%
* CONVERT ASCII DIGITS TO BINARY FOLLOWING
* STANDARD HEX CONVERSION. IT STOPS WHEN A SPACE
* IS ENCOUNTERED.
* PARAMETER ERRORS REPLACE THE ERROR CHAR ON THE SCREEN
* WITH A ?.
C244 210000 SHEX: LXI H,0
C247 1A SHE1: LDAX D
C248 FE20 cPI '
C24A C8 RZ
*
C24B 29 HCONV: DAD H
C24C 29 DAD H
C24D 29 DAD H
C24E 29 DAD H
C24F CD5BC2 CALL HCOV1
C252 D2BEC3 JNC ERRI1
C255 85 ADD L
C256 6F MOV L,A
C257 13 INX D
C258 C347C2 JMP  SHE1
*
C25B D630 HCOVi: SUI 'O’
C25D FEOA CPI 10
C25F D8 RC
C260 D607 SUI 7
C262 FE10 CPI 10H
C264 C9 RET
%
* SYSTEM START
* CLEAR PART OF RAM, SET STACK POINTER,
* AND FALL THROUGH TO TERMINAL MODE
C265 AF STRTA: XRA A
C266 4F MOV C,A
C267 2100C8 LXI H,SYSRAM
*
C26A 77 CLERA: MOV M,A
C26B 23 INX H
C26C 0C INR C
C26D C26AC2 JNZ CLERA

*
* TERMINAL MODE

* GET CHAR FROM KEYBOARD, AND PUT TO MONITOR

* COMMAND KEYS ARE NOT PUT TO TERMINAL,

* BUT ARE INTERPRETED AS DIRECT SOL COMMANDS

* THE MODE COMMAND PUTS SOL IN THE COMMAND MODE
C270 3100cCC TERM: LXI SP,SYSTP

C273 CDEDC3 CALL TOFF

C276 CDC5CO CALL PERSE



C279 CD22CO KIN: CALL KSTAT

C27C C290C2 JNZ TIN
C27F DBFC IN KDATA
C281 47 MOV B,A
* ANI 80H
* JZ TOUT
C282 FEO06 cpi 06 ;Command Key?
C284 C28DC2 jnz TOUT
C287 CD4BCO CALL VDMOT ;Process it
C28A C390C2 JMP TIN
%*
C28D CD41CO TOUT: CALL SDROT
C290 CD31CO TIN: CALL SSTAT
C293 CA79C2 JZ KIN
C296 DBF9 IN SDATA
C298 E67F ANI 7FH
C29A 47 MOV B,A
C29B CD4BCO CALL VDMOT
C29E C379C2 JMP KIN
*
%*
* DUMP COMMAND
* DUMP ALL CHARS FROM MEMORY TO THE
* CURRENT OUTPUT DEVICE
* ALL VALUES ARE DISPLAYED AS HEX
*
* THE COMMAND IS AS FOLLOWS:
* DUMP ADDR1 ADDR2
* THE VALUES FROM ADDR1 TO ADDR2 ARE THEN OUTPUT TO THE

* OQUTPUT DEVICE. IF ONLY ADDR1 IS GIVEN, THEN THE VALUE AT TH
C2A1 CD3EC2 DUMP: CALL SCONV

C2A4 ES5 PUSH H
C2A5 CD32C2 CALL SCHR
C248 El POP H
C2A9 CAB4C2 JZ  POVER
C2AC E5 PUSH H
C2AD CD44C2 CALL SHEX
C2B0 D1 POP D
C2B1 C3B6C2 JMP  NPASS
*
C2B4 54 POVER: MOV D,H
C2B5 5D MOV E,L
C2B6 EB NPASS: XCHG
*
C2B7 CD1IAC2  DLOOP: CALL CRLF
C2BA DBFC IN  KDATA
C2BC FE06 CPI MODE
C2BE CABA4C1 JZ  COMND
C2C1 CDDDC2 CALL ADOUT
C2C4 CDE5C2 CALL BOUT
C2C7 OE10 MVI C,16
%*
c2C9 7E DLP1: MOV A,M

10



C2CA C5 PUSH B

C2CB CDE2C2 CALL HBOUT
C2CE Cb02C3 CALL ACOMP
C2D1 D2B4C1 JNC COMND
C2D4 C1 POP B
C2D5 23 INX H
C2D6 0D DCR C
C2D7 C2C9C2 JNZ DLP1
C2DA C3B7C2 JMP DLOOP
%
* PUT HL AS 16 BIT HEX
C2DbD 7C ADOUT: MOV A,H
C2DE CDEAC2 CALL HeOUT
C2E1 7D MOV A,L
%
C2E2 CDEAC2 HBOUT : CALL HEOUT
C2E5 0620 BOUT: MVI B,' '
C2E7 C34BCO JMP VDMOT
%
C2EA 4F HEOUT: MOV C,A
C2EB OFOFOFOF RRCI!RRC!RRCI!RRC
C2EF CDF3C2 CALL HEOQU1
C2F2 79 MOV A,C
%
C2F3 E60F HEOUl1: ANI OFH
C2F5 C630 ADI 'o!
C2F7 FE3A CPI '9'+1
C2F9 DAFEC2 JC OUTH
C2FC C607 ADI 7
C2FE 47 OUTH: MOV B,A
C2FF C34BCO JMP VDMOT
%
* COMPARE DE AND HL
C302 7D ACOMP: MOV A,L
€303 93 SUB E
C304 7C MOV A,H
C305 9A SBB D
C306 C9 RET
%
¥ ENTER COMMAND
* GET VALUES FROM KEYBOARD AND PUT INTO MEMORY
#* THE INPUT VALUES ARE SCANNED FOLLOWING,
* A STANDARD 'GOLIN' INPUT SO ON SCREEN EDITING MAY TAKE
* PLACE PRIOR TO THE LINE TERMINATOR. A SLASH, '/',
* ENDS THE ENTER COMMAND AND RETURNS CONTROL TO

*

THE COMMAND MODE
C307 CD3EC2 ENTER: CALL SCONV

C30A ES5 PUSH H

%*
C30B CD1AC2 ENLOP: CALL CRLF
C30E 063A MVI B,':'
C310 CDCCC1 CALL CONT
C313 CD3DC1 CALL CREM

11



C316
C318
C31B

C31C
C31E
C321

C324
C325
C327
C32A
C32D
C32E
C32F
C330
C331
C332

C335
C338

C339
C33C
C33F
C342
C343
C345
C347

C34A
C34B
C34D
C34F
C352

C354
C357

C35A
C35D
C35E

C361

0EO1
CDh25C1
EB

OEO3
CD34C2
CAOBC3

1A
FE2F
CAB4C1
CD44C2
7D

El

77

23

E5
C31CC3

CD3EC2
E9

CD24C2
CA4AC3
CD44C2
7D
E601
3E20
C24BC3

AF
F6CO
D3FA
CDF1C3
DBFB

CDh94C3
C254C3

2A0CC8
EB
2A0ECS

74

ENLO1:

ENLO2:

b o2 3 3 % ¥ 3¢

XEC:

=3 03 3 3% 3 3

LOAD:

DFLT:
SETSP:

TLOO1:

%k

LOLOOP:

MVI
CALL
XCHG

MVI
CALL
JZ

LDAX
CPI
Jz
CALL
MOV
POP
MOV
INX
PUSH
JMP

c,1
VDAD2

c,3
SCHR1
ENLOP

D

l/l
COMND
SHEX
A,L

H

M,A

H

H
ENLO1

EXECUTE COMMAND
GET THE FOLLOWING PARAMETER AND JUMP TO THE LOCATION.
IF PROPER STACK OPERATIONS ARE USED WITHIN THE EXTERNAL

PROGRAM,

IT CAN DO

CALL
PCHL

TAPE LOAD
READ FROM
WHILE SPACE WITHIN CONSOL DOES NOT ALLOW FOR 'STANDARD'

A STANDARD 'RET' TO THE CONSOL COMMAND MODE
SCONV

COMMAND
EITHER TAPE UNIT, PLACING THE DATA INTO MEMORY.

TAPE ROUTINES, THIS COMMAND WILL LOAD SOL-BAS

CALL
JZ
CALL
MOV
ANI
MVI
JNZ

XRA
ORI
ouT
CALL
IN

CALL
JNZ

LHLD
XCHG
LHLD

MOV

SBLK
DFLT
SHEX
A,L

1

A,' !
SETSP
A
TAPE1+TAPE2
STAPT
DELAY
TDATA

RHEAD
TLOO1

BLOCK
LOADR

A,D

12



C362
C363
C366
C369
C36A
C36B
C36E

C370
C372

C373
C376
C377
C378
C379
C37A
C37B
C37C
C37D

€380
C383

C386
C388
C38B

C38E
C38F
C391

C394
C396
C398
C39A
C39D
C39Fr
C3A0
C3A3
C3A4

C3A7
C3AA
C3AB

C3AE
C3B1

B3
CAEDC3
0100FF
EB

09
D2E1C3
0600

O0EOO
EB

CDC6C3
77
23
A9
2F
91
4F
05
C273C3

CDC1IC3
CA61C3

0607
CD4BCO
C3B4C1

EB
363F
C3B4Cl1

060A
DBFA
E640
CA96C3
DBFB
B7
C294C3
05
C296C3

CDC6C3
3D
C2A7C3

2105C8
010010

RDBLK:

RTBYT:

TERR:

£
%

ERR1:
ERR2:

*
*

RHEAD:

ORA
JZ
LXI
XCHG
DAD
JNC
MVI

MVI
XCHG

CALL
MOV
INX
XRA
CMA
SUB
MOV
DCR
JNZ

CALL
JZ

MVI
CALL
JMP

E
TOFF
B,-256

B
LBLK
B,0

c,0

TAPIN
M, A

H

C

C

C,A

B
RTBYT

CRCCK
LOLOOP

B,'G'-40H
VDMOT
COMND

CONSOL ERROR HANDLER

XCHG
MVI
JMP
READ THE
MVI

RHEAl: 1IN

*

SOHL:

3*

ANI
JZ
IN
ORA
JNZ
DCR
JNZ
WAIT FOR
CALL
DCR
JNZ

M,'?7!
COMND

HEADER

B,10
STAPT
TDR
RHEA1
TDATA
A
RHEAD
B
RHEA1

START CHAR

TAPIN
A
SOHL

NOW GET THE HEADER

-LXI
LXI

H, THEAD
B,HLEN*256

13



C3B4 CDC6C3 RHED1: CALL TAPIN

C3B7 77 MOV M,A
C3B8 23 INX H
C3B9 A9 XRA C
C3BA 2F CMA

C3BB 91 SuB C
C3BC 4F MOV C,A
C3BD 05 DCR B
C3BE C2B4C3 JNZ RHED1

S
* GET THE NEXY BYTE AND COMPARE IT
* TO THE VALUE IN REGISTER C.
* THE FLAGS ARE SET ON RETURN
C3C1 CDC6C3 CRCCK: CALL TAPIN

C3C4 B9 CMP C

C3C5 C9 RET

*
* GET THE NEXT AVAILABLE BYTE FROM THE TAPE,

* WHILE WAITING, TEST THE KEYBOARD FOR A "MODE"™ COMMAND
* IF RECEIVED, STOP THE TAPE LOAD AND RETURN TO THE

* COMMAND MODE

T

C3C6 DBFA APIN: 1IN STAPT
C3C8 E640 ANI TDR
C3CA C2D7C3 JNZ TREDY
C3CD DBFC IN KDATA
C3CF FEO06 CPI MODE
C3D1 CAB4C1 JZ comnd
C3D4 C3C6C3 JMP TAPIN
*
C3D7 DBFA TREDY: 1IN STAPT
C3D9 E618 ANI TFE+TOE
C3DB C286C3 JNZ TERR
C3DE DBFB IN TDATA
C3EO0 C9 RET

* CALCULATE THE LENGTH OF THE LAST BLOCK
L

C3E1 O1FFFF BLK: LXI B,-1

C3E4 09 DAD B
C3E5 23 INX H
C3E6 45 MOV B,L
C3E7 210000 LXI H,0
C3EA C370C3 JMP RDBLK

b

* TURN THE TAPES OFF
C3ED AF TOFF: XRA A
C3EE D3FA OUT STAPT
C3F0 C9 RET

x
C3F1 110000 DELAY: LXI D,O0
C3F4 1B DLOP1: DCX D
C3F5 7A MOV A,D
C3F6 B3 ORA E
C3F7 C2F4C3 JNZ DLOP1



C3FA

CCoo

009A
0097
0081
0093
008C
0006
0004
0002
0008
000A
000D
0020
0020
0030

00FA
O00F8
00F9
OOFB
00FC
OOFD
OOFE
OQFF

0001
0002
0004
0008
0010
0020
0040
0080

0001
0002
0004
0008
0010
0040
0080

0001 =

0040

RET

*

* SOL SYSTEM EQUATES

* DISPLAY PARAMETERS
VDMEM EQU O0CCOOH

*

* KEYBOARD SPECIAL KEYS
DOWN EQU 9AH
Up EQU 97H
LEFT EQU 81H
RIGHT EQU 93H
LOADK EQU 8CH
MODE EQU O06H
CLEAR EQU 04H
HOME EQU 02H
BACKS EQU 08H

LF EQU 10

CR EQU 13
BLANK EQU '
SPACE EQU BLANK
cX EQU 'X'-40

*

* PORT ASSIGNMENTS
STAPT EQU OFAH
SERST EQU Of8H
SDATA EQU OF9H
TDATA EQU OFBH
KDATA EQU OfCH
PDATA EQU OFDH
DSTAT EQU OFEH
SENSE EQU OFFH

*

* BIT ASSIGNMENT MASKS

SCD EQU 1
SDSK EQU 2
SPE EQU 4
SFE EQU 8
SOE EQU 16
SCTS EQU 32
SDR EQU 64
STBE EQU 128
%

KDR EQU 1
PDR EQU 2
PXDR EQU 4
TFE EQU 8
TOE EQU 16
TDR EQU 64

TTBE EQU 128
%*
SOK EQU 1

*
TAPE1 EQU 64

15



0080

TAPE2 EQU 128
%*

* SOL SYSTEM GLOBAL AREA
€800 ORG 0C800H
¥

C800 SYSRAM EQU $

CCO0 SYSTP EQU $+1024
*
* CONSOL PARAMETER AREA
€800 NCHAR DS 1
C801 LINE DS 1
€802 BOT DS 1
C803 OPORT DS 1
C804 IPORT bS 1
*
C805 THEAD DS 5
C80A DS 1
C80B HTYPE DS 1
C80C BLOCK DS 2
C80E LOADR DS 2
C810 XEQAD DS 2
C812 ASPR DS 3
*
0010 = HLEN equ $-THEAD

*
*

16



