
ATARI®
SOFTWARE

ByPMS

MULTI-PURPOSE BUSINESS
PACKAGES FOR ATARI® 800

• General Ledger
Receipts, Disbursements, Balance Sheet, Income Statements,

General Journal, and more for small to medium businesses

• Cashier ■ Inventory Control
Polnl-ol-sale retail cashier with inventory control In one powerful

package — or use Inventory Control alone!

• Accounts Payable and Receivable
Subsidiary journals to integrate with General Ledger

*PMS can help design a complete business

system specifically for you ■ call for details!

DISTRIBUTED BY

IMAGE WORKS
SOFTWARE

MC - VISA Accepted 3124 South Parker Road (303) 690*372

$2.00 shipping & handling Suite C-222 Orderllne 9-7 MST

add $1.00 for COD Aurora, CO 80044 Free catalog on request

. * Atari is the Trademark of Atari, Inc. Dealer Inquiries invited .

Nv Colorado residents add appropriate tax /

OCTOBER SPECIALS "^
good thru 11/15/81

25% OFF ANY CRYSTALWARE (Atari 800 / 48k disk) In stock

Fantasyland $45.00 • WWIII $22.00 ■ Mars $30.00 • call for others

ALSO INTEC & AXLON MEMORY BOARDS!

32k INTEC $145.00 • 48k INTEC $245.00 • 128k AXLON $CALL ,
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SOFTWARE

for the ATARI 800*

and ATARI 400*

from QuaLrry software

STARBASE

HYPERION"

By Don Ursem

Become absorbed in this intri

guing, original space simulation

of war in the tar future. Use

strategy to defend a front line

Star Fortress against invasion

forces of an alien empire. You

create, deploy, and command a

fleet of various classes of space

ships, while managing limited

resources including power

generators, shields and probes

Real time responses are

sometimes required to take

advantage of special tactical

opportunities. Use of color,

sound, and special graphics

add lo the enjoyment of this program. At least 24K of RAM is required.

On Cassette - S19.95 On Diskette - S22.95

NAME THAT SONG

By Jerry White

Here is great entertainment for everyone!

Two players listen while the Atari starts

playing a tune. As soon as a player thinks

he knows the name of the song, he

presses his assigned key or joystick

button There are two ways to play. The

first way requires you to type m the name

of the song. Optionally, you can play

multiple choice, where the computer

asks you to select the title from four possibilities. The standard version requires24K of

RAM (32Kon diskette] and has over 150 songs on it. You also get a 16K version that has

more than 85 songs. The mstructtons explain how you can add songs to the program, if

you wish. Written in BASIC.

On Cassette - $14.95 On Diskette — S17.9S

QS FORTH

By James Albanese

Want to go beyond BASIC? The remarkably efficient FORTH programming language may

be |ust for you. We have taken the popular fig-FORTH model from the FORTH Interest

Group and expanded it for use with the Atari Personal Computer. Best of all we have

written substantial documentation, packaged in a three ring binder, that includes a

tutorial introduction to FORTH and numerous examples. QS FORTH is a disk based

system that requires at least 24K of RAM and at least one disk drive. Five modules that

may be loaded separately from disk are the fig-FORTH kernel, extensions to standard

fig-FORTH. an on-screen editor, an I/O module that accesses Atari's operating system,

and a FORTH assembler.

Diskette and Manual - 179.95 Manual Only — S39.95

FOR OUR COMPLETE LINE OF ATARI SOFTWARE

PLEASE WRITE FOR OUR CATALOG

SOFTWARE
6660 Reseda Blvd. Suite 105. Reseda. CA 91335

(213)344-6599

ASK FOR QUALITY SOFTWARE products at your favorite computer store. If necessary

you may order directly from us. MasterCard and Visa cardholders may place orders by

calling us at (213) 344-6599 Or mail your check or bankcard number to (headdress

above. California residents add 6°i sales tax. Shipping Charges: Within North America

orders must include $1.50 for shipping and handling Outside North America the

charge for airmail shipping and handling is $5.00. Pay in U.S. currency.

•Indicates trademarks ol Atari.
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MULTI·PURPOSE BUSINESS 
PACKAGES FOR ATARI® 800 

• GeneTal Ledger 
Receipts, Olsbursements, Balance Sheet, Income Statements. 
General Journal, and more lor small 10 medium businesses 

• Cashier · Inventory Control 
Polnt-ol-sale retail cashlerwllh Inventory con lrolln one powerful 
package - or use Inventory Control alone! 

• Accounts Payable and Receivable 
SlIbsldlary journals 10 Integrate wlth General Ledger 

• PMS can help design a complete business 
system specifically for you· call for details! 
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Me - VISA Accepted 3124 Soul h Parker Roed {lOll 690-6372 
52.00 shipping & handli ng Sulle C-222 Orderllne 9·7 MST 
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Colorado residents add appropriate lax 

/ OCTOBER SPECIALS 
good thru 11 /15181 

25% OFF ANY CRYSTALWARE (AtarIBOO 148k disk) In stock 
Fantasyland $45.00 . WWItl S22.OO • Mars S3O.00 • call l or others 

ALSO INTEC & AXLON MEMORY BOARDS! 
" 32k INTEC S145.OO • 48k INTEC S245.OO . 128k AXLON SCALl 

A collect ion o f 10 chollenging prog ronn creo ted to provide 0 unique 
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- 16K RA M/ Oi,k 

• HORSE RACING Req. - 161( RAM / COlle tte 
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• KENO Req. - 81( RAM / Collelle 
- 16K RAM ," Oi,k 

• LIGHTNING eOLTS Req. - 16K RAM / COllette 
ond REACTION - 241( RAM I Disk 

• THE MAD MARBLE Req. - 8K RAM / CO lle tte 
- 16 K RAM / Dilli: 

• MUS1GAME (2 Gomes) Req. - 16K RAM / Collelle 
- 24K RAM / Oi,1i: 

• SUPERMASTER Req. - 8 1( RAM / COllette 
_ 16K RAM / Dilli: 

• TAG Req. - 16K RAM / COllette 
- 16 1( RAM / Oilli: 

• TRACTOR BEAM Req. - BI( RAM / Conelle 
- 161( RA M/ Oi,k 

• WAR AT SEA Req. - 16K RAM / Collelle 
- 24K RAM/ Oi,k 
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for the ATARI 800* 

and ATARI 400* 
from aUJlLrTY SOFTWJlRE 

STAR BASE 
HVPERION'· 
By Oon Ursem 
Become absorbed 10 Ihls tnlri· 
guing. origin al space Simulation 
of war in the fa r future. Use 
strategy to defend a front hne 
Star Fortress against IOvaslOn 
forces of an allen empire. You 
create, deploy, and command a 
tleet of various classes of space 
ships. while managing limited 
resources including power 
generators, shields and probes. 
Real time responses are 
sometimes reQulfed to take 
advantage of special tactical 
opportunities. Use of color. 
sound, and special graphiCS 

add to the enjoyment of this program. At least 24K of RAM is required. 
On CasseHe - S19.95 On Diskette - $22.95 

NAME THAT SONG 
By JellY White 
Here IS great entertainment for everyone! 
Two players listen while the Alari starts j/J'_ .... 4 
playing a tune. As soon as a player thinks r~!~2~~~~;;:r--
he knows the name of the song. he ~ 
presses hIS assigned key or Joystick ~ . 
bullon. There are two ways to play. Th e ~ r . -
first way requires you 10 Iype tilihe name , _ 
01 the song. Optionally, you can play 
multiple choice. where the computer 
asks you to select the title from four pOSSibilities. The sta ndard version requires 24K of 
RAM (32K on diskette) and has over 150 songs on It. You also geta 16K version thai has 
more Ihan8S songs. The instructions explain how you can add songs tothe program. If 
you wish. Wfllten tn BASIC. 

On Cassette - $1 4.95 On Diskette - Sl7.95 

QS FORTH 
By James Albanese 
Want to go beyond BASIC? The remarkably efficient fORTH programming language may 
be Just for you. We have taken Ihe popular flg·FORTH model from the FORTH Interest 
Group and expanded It for use With Ihe Atan Personal Computer . Best of att we have 
wflUen subslanhal documentaltOn, packaged tn a three rmg btnder. that Includes a 
tutonal '"troductlon to FORTH and numerous examples. QS FORTH IS a dIsk based 
system that requires at least 24K of RAM and at least one disk drive. Five modules that 
may be loaded separately from disk ale the lig·FORTH kernel. extensions to standard 
fig·FORTH. an on·screen editor, an 1/0 module thaI accesses Alari's operating system, 
and a FORTH assembler. 

Diskette and Manual - $79 .95 Manual Only - $39 .95 

FOR OUR COMPLETE LINE OF AlARI SOfTWARE 
PLEASE WRITE FOR OUR CATALOG 

ASK FOR QUALITY SOfTWARE products at your favor ite computer store. If necessary 
you may order directly from us. MasterCard and Visa cardholders may place orders by 
calling us al (213) 344·6599. Or mail your check or bankcard number to the address 
above. Cali forn ia residen ts add 6% sales tax. Shipping Charges: Within North Amenca 
orders must include $1.50 for shipping and handling. Outside North Amenca the 
cha rge lor alfmall shipping and handling ;s $5.00. Pay in U.S. currency . 
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-cM FOR AsPIIBASE+512 TO PMBASE+64Q ■■ POKE

A* 0'NEXT A
246 POKE 53248.. 124:POKE 794,12 = FACING=1

259 C=0=FOR A=PMBASE+5i2+Y TO RBASE+519
+Y: POKE ft, PEEKC PC 1 HTER( FACING )+C > ■ C=C+ i ■■

NEXT A

276 REN U MACHINE LANGUAGE CHANGE U
275 IF STRIGO3>=1 THEN 34S

280 POSITION 5,5-? "MACHINE LANGUAGE";

285 -i=STICK(0>

290 IF J=15 THEN 278

330 IF J=ii THEN FACIN&fflCING-l-IF FACI
NK1 THEN FACING=8
310 IF J=7 THEN FACING=FACIN&fI • IF FftCIN
G>3 THEN FACING=1
328 CHJSRC 153b,PfBftSE+512+Y; POINTER* FACI

336 GOTO 270

340 REM :U BASIC CHANGE U

345 IF STRIG(0)=0 THEN 270

350 POSITION 5.5 = ? "BASIC Bj

355 J=STICK(0)

360 IF J=15 THEN 270

379 IF J=ll Tf€N FACING=FACINi>l--IF FACI

NG<1 TrCN FACING=8

38S IF J=7 THEN FACING=FACING+WF FACIN
G>8 Tr€N FACING=1

396 C=S = FOR A=PtfiASE+512+Y TO PMBASE+519

+'f:pOKE

h€XT A

406 GOTO 346

educational software for the ATARI' educational software for the APPLE

HIDDEN WORDS
Aword-search program for the ATARI*.

Move your character over the letters

that spell your word. Words may be read

from left right, up, down, or diagonally.

• For one or two players

• Four levels of play

• Comes with word base of the most

frequently misspelled words.

• Requires JOYSTICKS

24K BASIC, Grades 1-8+ . . . $17.50

SPATIAL RELATIONS
Designed to help the child learn words

that indicate size and placement Units

coven big/small, tall/short right/left,

high/low, over/under, in/out Requires

one joystick. Minimal reading. SIDE

TWO REQUIRES NO READING ■ Use

with Type-'M-Talk" speech synthesizer.

16K BASIC, Preschool-1 .. . $17.50

For the ATARI"

THIS IS -

Type-FT-Talk™*** speech synthesizer (VOTRAX). S
Let your computer talk with one of the easiest to use speech %

synthesizers on the market r

Requires RS-232 interface $375.00 =

itH.E.S.I.S. i
P.O. Box 147 • Garden City, MI 48135

or call (313) 595-4722 for CO.D.
Some T.H.E.S.I.S. software is now available for the APPLE 11+ EL

DEALER INQUIRIES WELCOME S
Please add: SI 50 shipping/handling, SI.50 (or CO.D, Mich res. add 41 sales lax 9

WRITE FOR FREE CALALOG S

'ATARI is IMdematk of Alan. Inc. "APPLE is trademark of Apple Computer. Inc. ""Type-'N- Ta\k is S
uademjrk ot Votrax. J1

.fHVlV a4l""

ATARI 300OWNERS

PLUG IN AND GO I
The Axlon RAMDISK Memory System provides i 28K ol

RAM memory which can be utilized as an .iddiiion.il disk

device or hank selectable RAM memory! The DOS supplied

with the system allows \ou io utilize ihe RAMDISK Memory

System as .i disk device in conjunction wilh your Atari 810'.

The system is up to 20 times faster than the Atari 810 and is

compatible with existing Atari 800 software. As user

memory, the RAMDISK Memory System is organized as

eight (8) 16K hanks. The system is installed with two 16K

RAM modules giving you a 160K Atari 800 system, Drop

by your local computer store for a demonstration or contact

Axlon Inc. for more information.

' Indicates Trademark ot Alan. Inc.

Plug-in Compatibility

128K Bytes of RAM Memory

Compatible with existing Atari 800 Software

Can be utilized as jn additional disk ■ (unction for

function, up to 20 times faster than trie Atari 800

Includes DOS Memory Management Software

Cm be utilized as B^nk Selectable User Memory

Gold Plated Contacts

90 Day Warranty

170 N. Wolfe Rojd

Sunnyvale, CA 94086

(-108) 730-0216

AXLON

100 COMPUTE! Oc tober, 1981. Issue 17 

230 FOP A=PI'1BASE+512 TO Ft'18f:6E +640 ' F'OI(E 
A, (j ' I·j£in A 
240 POI<E 5324~: , 124 ' POKE 704 , 12' F Ae HIG= 1 
25fl C=0' FOR A=F'l-18ASE+512+'i TO F'l-1BA ~3E+':'19 
+'-!,POKE A,PEEKC POHlTER( FACHlG)+C) 'C=C+l ' 
ff);T A 
270 F:EI1 H t'1ACH HIE LAfOJAGE CHAI·IGE M 
275 IF STRIG(O)=l THH~ 340 
28fl POSITIOH 5S ;' "I"O<CHlHE LAtIGUAGE"; 
285 J=STI CK( 0 ) 
290 IF J = 15 THEil 27& 
300 IF J=11 TflEI·I FAC HlG=FACHIG-l ' IF FACI 
I~~< 1 THEil FAC HIG=8 
310 IF J=7 Tf£I·1 FAC HIG=FACHlG+ 1 , IF FACHl 
G)8 Tf£tl FACItlG=1 
3~'0 O=USR( 1536 , PI'E;!6E+512+\', POltHER( FACI 
ti~) ) 
330 GaTD 270 
340 REM :U b'AS I C CHAIn :.t 
345 IF STRIG( 0 )=0 THEfl 270 
350 POSITIOH 5S' "BASIC 
355 J=STICK(ll) 
360 IF J=15 THElj 270 

". , 

370 IF J=1 1 THEfl FACIHG=FACIHG-l ' IF FACI 
HG<1 THEI·I FACHlG=8 
380 IF J=7 THEil FACING=FACIHG+I ' IF FACIH 
G)8 THEfl FACHlG=1 
390 C=0'FOR A=PMBASE+512+Y TO PMBASE+519 
+'t'POKE A,PEEK(P01HTER( FOCING )+C)'C=C+l ' 
NEXT A 
400 GOTO 340 

educational software for the ATARr educational software for the APPLE = 
• + i HIDDEN WORDS ~ 
::::J Aword'seCl rch program for the ATARI - , n 
] Move your character over the letters ~ 
&: WOO"U SIlItI'UDI [WIIOSe M that spell your word. Words may be read g' 
-< ~~~g~~~g~~~;~~~:=g from left. righl up. down or diagonally. ;-
~ JI' 1 (lH,WYJ8JtlINPOlfE • For one or two players 0 

• :5 

.. 
c 
o 

" 

OY 10LHVllf K SQ OLG W'/X ;;» 
~ e6~ ~~~~~~!~~~~:~~~ • Four levels of play ~ 
; " JUPO¥ NX tltlJOIIM tlIN • Comes with word base of the most Ii 
CEG A I R.~A~"~SP r ... vN frequently misspelled words. ~ 

41) w; • Requires JOYSTICKS ~ 

24K BASIC Grades 1·8+ . S17.50 I't 

~ SPATIAL RELATIONS 
~ Designed to help the child learn words For the ATARI~ 

-6. that indicate size and placement Units 
fJ cover: big/small. tall/ short right/ left. 
~ high/ low. over/ under. in/ out Requires 
LlJ one joystick. Minimal reading. SIDE 
0' TWO REQUIRES NO READiNG · Use 
0-
< with Typeo·N·Talk" speech synthesizer. 
S 16K BASIC Preschool· I S17.50 

THIS 15-

BIG 

~ Type·N'~Talk'·*** speech synlhesizer (VOTRAX). ~ 
~ Let your computer ta lk with one of the easiest to use speech ~ i synthesizers on the market M; i Requires RS~H: E.Sj.S. 8375.00; 

~ P.O. Box 147 • Garden City. MI48135 [ 
• or call (313) 595·4722 for C.O.D. g' 
~< Some T.H.E.S.I.S. software Is now available ror the APPLE 11+ ~ 
~ DEALER INQ(JIR!ES WELCO,.,E ~ 

Please add: $1.50 shipping/handling. $1.50 fo. C.O D .. Mich. res. add 4' sales tilX. W 
~ ~~~~OO ~ 
:s ~~~~!~tldd0=! of Atari Inc. -. APPLE istfaderN,h of AI~eCompUle<.lnc. · · ·TYJ>e" 'N· r/llkis ~ 

'imMljOS I lw0!lI?::mp~ •• +1I31ddV ~41 JOj ~I?MlJOS I l? u0!lI?::mp~ .llfVrv' ~41" 

ATARI *SOO*OWNERS 

PLUG IN AND GO I 
The Axlon RAI\1D ISK Memory System p rovidc~ 128K 01 
RAM rn(:rnory which Ltfl be llliliLCd.15 all .ldd il io fl JI disk 
de."ice or " .Ink sc lccl.lole RAi'.·' memory! The DOS supplied 
with the sy<, l ern "llow, ~ou to u\ilil.t' Illc R;\MOISK Memory 
SY~lcm ,I~.I did .. de vice in conjunc tion with }'uur AIMi 810 ' . 
Th(' ~y\ l ( .. m i ~ up \0 20 I Hnl'~ f<lSler Ih,1Il th e A1Mi 810 ,lIld i .. 
comp.lli ble wilh ('xi'>ling AI ,lri 800 ~o ftw.tre . 1\, u .. cr 
memory. lh e RAto.'l D !$K 1\,lcmo ry Sy'> l cm is org.lni/cd :ls 
eight (8) 16K h.lf'!.. s. The system is in:'\dlicd with two 16K 
RAM modul c~ giv i n~ you ,\ 160K AIM! 800 w .. tcm. Drop 
by your loc.!! computer SlOre for ,\ dcrnomlrdti on or can l dCI 
Ax lon Inc. for more inform,ll ion. 

• Ind ,ca ! e~ T,ademar k of AlaI! . Inc. 

• Plug·in Com pillibility 

• 128K By tes of RAM Memory 

• Com p,ltiblc wi th exi sting AtJri 800 Software 

• Cm be utililcd JS ,In ,lddi tio n,ll di sk · func ti o n for 
funct ion, lip 10 20 times fds tcr than the At ari 800 

• Incl ud es DOS Memory i\·1.mJgcmen l Soflw..tfe 

• Cm be utililed ,15 Bank Selec lable User Memo ry 

• Go ld PI.lled Co ntac ts 

• 90 D,lY W.lrr,mly 

t 70 N. Wolft Ro.d 
5unny .... Jlt , CA. 94086 

(408) 730-0216 

N(LON 
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Atari 400/800

Variable Name

Utility
Arthur McGraw

Whitehall, OH

For compactness, Atari BASIC stores the ATASCII

strings of variable names in a table called the vari

able name table. The program needs only a one

byte reference to the variable name table to deter

mine the desired variable name. This allows the

programmer to use long descriptive variable names

as the ATASCII string is stored only once, regard

less of the number of times that variable name is

used in the program.

When studying a program it is sometimes

desirable to know what variable names are already

in use. This utility will display the contents of the

variable name table.

User Instructions

1. Clean out the computer's memory using the

"NEW" command.

2. Type in the variable name table dump

utility using line numbers that you do not

normally use in writing BASIC programs.

Modify the GOTO statements in lines 6 and 7

if you do not use my numbering scheme.

3. Save the utility on tape or disk using the

"LIST" command.

4. Read in the desired BASIC program.

5. Read in the variable name table dump utility

using the "ENTER" command. This will over

lay your program with the utility program.

6. Start the utility by entering "GOTO x"

where "x" is the first line number of the utility.

7. Observe the variable name table as it prints

on the screen. The last character of each vari

able name will be printed in inverse video.

1 POKE 1664,PEEK(130):POKE I665,PEEK(I31)

2 IF PEEK (1664) = PEEK(132) THEN IF PEEK (1665)

= PEEK(133) THEN ?: STOP

3 ?CHR$(PEEK(PEEK(1664) + 256*PEEK(1665»);

4 IFPEEK(PEEK(1664) + 256*PEEK(1665)) >I27

THEN PRINT"";

5 IF PEEK(1664) = 255 THEN POKE 1664,0: POKE

1665,PEEK( 1665) + 1: GOTO 2

6 POKE 1664,PEEK(1664)+1:GOTO2

Address List

130,131

1664,1665 Pointer used by variable name table dump

routine. The pointer is stored in memory

that is not used either by the operating

system or by BASIC.

Line Description

1 Set up pointer.

2 Check ifdone.

3 Print one character of variable name.

4 Print space if last character of variable

name.

5-6 Increment two byte pointer.

Notes

1. Normally, the variable name table contains

names no longer used by the program. Because

these variable names occupy memory area, it

would be desirable to remove them. Unused

variable names can be removed from the vari

able name table by saving the program with the

"LIST" command, clearing memory using the

"NEW" command, and then reloading the pro

gram using the "ENTER" command.

2. If you do not have room to add this utility,

you can delete as many lines ofyour program as

needed by typing in their associated line

numbers followed by RETURN. Deletion of

program statements in this manner will have no

effect on the variable name table. „

132,133

Contains the address of the start of the

variable name table.

Contains the address of the end of variable

name table + 1.

World Class
Your ATARI is a world class personal computer. Bui you

need great software in order to exploit its capabilities.

And you need information about how it all works.

IRIDIS is a series of software packages that will help you

enjoy and understand your ATARI more fully. The

programs are outstanding, just as you would expect from

the people who have published 23 issues of the widely

acclaimed CURSOR Magazine for the Pet since 1978. But

IRIDIS is more than just a collection of excellent

programs. IRIDIS #2 comes with a 56-page manual that

has clear, detailed explanations of how each program

works. The explanations tell you line-by-line what each

program does, and how it does it.

IRIDIS and your ATARI: A winning team. World Class!

IRIDIS»2-Fondedii and Knolwork programs.

Includes 56 p.ige User Manual.

$15.95 Cassette, $10.95 disk.

Mastercharge and Visa welcome.

Published By:

theCODE
WORKS

Box 550

Goleta. CA 93116

805-683-1565
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1664,1665 Pointer used by variable name table dump 
ro utine. The pointer is s tored in memory 
that is not used e ither by the operating 
system or by BASIC. 

Line Description 

1 Set up pointer. 
2 Check if done. 
3 Print one character o f variable name. 
4 Print space if last character of variable 

name. 
5·6 Increment two byte pointer. Arthur McGraw 

Whitehall. OH Notes 

For compactness, Ata ri BASI C stores the A TASCII 
strings of va riable names in a table called the vari
able name table . T he program needs onl y a one 
byte re ference to the variable name table to dete r
mine the desired va riable name. T his allows the 
programmer to use long descripti ve va riable names 
as the A TASCII string is stored onl y once, rega rd
less of the number o f times that va riable name is 
used in the program . 

When sllldying a program it is sometimes 
desirable to know what variable names are already 
in use. This utility will display the conte nts of the 
variable name table. 

User Instructions 
l. Clean out the compute r's memory using the 
"N E W" command. 
2. T ype in the va riable name table dump 
utility us ing line numbers that yo u do not 
normally use in writing BAS I C programs. 
Modify the COTO statements in lines 6 and 7 
if you do not use my numbering scheme. 
3. Save the utility on tape o r disk usi ng the 
"LIST" command. 
4. Read in the desired BASI C program. 
5. Read in the va riable name table dump utility 
using the "ENTER" command . This wi ll over
lay your program wi th the utility program. 
6. Start the uti lity by ente ring "GOTO x" 
where "x" is the first line number of the utility. 
7. Observe the variable name table as it prin ts 
o n the sc reen. The last character of each va ri
able name will be printed in inve rse video. 
I POKE 1664,PEEK(130): POKE 1665,PEEK(13 1) 
2 IF PEEK (1664) = PEEK(132) THEN IF PEEK (1665) 

=PEEK(133) THEN?: STOP 
3 ? CHR$ (PEEK(PEEK(1664) + 256*PEEK(1665))); 
4 IF PEEK (PEEK(1664)+256*PEEK(1665)) ) 127 

THEN PRINT " "j 

5 IF PEEK(1664)= 255 THEN POKE 1664,0: POKE 
1665,PEEK( 1665) + I: GOTO 2 

6 POKE 1664,PEEK(1664)+ I: GOTO 2 

Address List 
130,13 1 

132,133 

Contains the address of the start of the 
variable name table. 
Contains the address of the end of variable 
name table + I . 

l. Normally, the variable name table contains 
names no longer used by the program. Because 
these variable names occupy memory area, it 
would be desirable to remove them. Unused 
va riable names can be removed from the va ri
able name table by saving the program with the 
"LIST" command, clearing memory using the 
"NEW" command, and then reloading the pro
gram using the " ENTER" command. 
2. If you do not have room to add this utility, 
you can delete as many lines of your program as 
needed by typing in their associated line 
numbers followed by RETURN . Deletion o f 
program statements in this manner will have no 
e ffect on the va riable name table. 

World Class 
Your ATARI is a world class pcrsonal compu ter. But you 
need great software in order to exploit its capabilities, 
And )'OU need information abou t how it all work.s. 

IRIDIS is a series of sohware packages that will help you 
enjoy and understa nd your ATARI more fully. The 
programs are outstanding, just as you wou ld expect from 
the people who have published 23 issues of the widely 
acclaimed CURSOR Magazine for the Pet si nce 1978. But 
IRIOIS is more than just a collecti on of excellent 
programs. IRIOIS #2 comes with a 56· page manua l that 
has clear, detailed explanations of how each program 
works. The ex planat ions tell you line-by- line what each 
program does. and how it does it. 

IRIOIS and your AlAR I: A winning tcam. World Class! 

IRIOIS;:2 - Fondedit and Knotwork programs. 
Includes 56 page User Manual. 
$15.95 Casscl1c, $18.95 disk. 
Masterchargc and Visa welcome. 

Publishcd By : 

THECODE 
WORKS 

Box 550 
Coleta. CA 93116 
805·683-1565 
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Insight:

Atari

Bill Wilkinson

Optimized Systems Software

Cupertino, CA

Lasi month we explored the possibilities inherent

in the fact that Atari BASK! supports addressable

DATA statements. This month we will tackle a

related subject. It will be fairly obvious that the

techniques presented in these two articles can help

one write a fast yet complex adventure game on

the Atari. However, it would be most interesting to

me to sec what other uses you readers make of

these ideas, so start those cards and letters coming!

Nonexistent Subroutines... Or

Having Fun While GOSUBing Nowhere

Purists should probably not read this section: we

will plumb depths that advocates of structured

programming would never sink to. Just as Atari

BASIC allows the code RES TORE Expression >.

we can also use GOTO expression> and GOSUB

<expression>. (Don't worry about the notation:

<anything> just means that "anything" is an English

language word instead of a reserved BASIC word.)

Allowing GOTO and GOSUB to refer to arbitrary

expressions instead of absolute line numbers is

unusual in BASICS (and well nigh impossible in

most other languages), so perhaps the power of

this capability has never been fully realized. We

will try to make a few inroads.

Before we gel into the more exotic part of our

discussion, let us note the most obvious advantage

of "line number expressions": self-documenting

code. How much more meaningful it is to be able

to code GOSUB CALCULATEPAY instead of

GOSUB 13250 !! Admittedly, with Atari BASIC

one must first have written LET CALCULATE

PAY = 13250 ; but that is a small price to pay for

the added readability. Fair warning: there is one

drawback to this trick. Atari BASK" allows only

128 different variable names. Normally that is a

very big number, but naming every subroutine or

section of code can eat up variables in a hurry. Be

judicious in your choice of which routines are

worth naming.

Now it is time for our main topic. And, thus,

time for an example program. Study the example

carefully before continuing with this text.

Lines 1000-1030 are simply set-up and initiali

zation, one time operations. Lines 2000-2260 con

stitute the main loop of the program (in fact, in

this simplistic example, this is an endless loop).

First, the user is asked for a verb. If the INPUT

verb matches one in the DATA list, it is assigned

an appropriate verb number. The process is re

peated fora noun. In an actual adventure game,

the user would presumably be asked for "VERB

NOUN" via a single INPUT; the program would

then have to parse the request into the separate

words.

At line 2200-2260 we exhibit the trick that this

article is all about. To understand what happens,

let us follow through what would happen if the

user had requested "KISS BABY." "KISS" is verb

number 2 and "BABY" is noun number 3, so at

line 2220 we attempt to GOSUB to line 10000 + 2*

1000 + 3* 10; that is we attempt to GOSUB 12030.

Lo and behold, line 12030 causes the message

"YOU HAVE JUST BEEN ELECTED MAYOR"

to print out. When the routine RETURNs, we

GOTO LOOP and do this all over again.

But wait: suppose the user had typed "LOOK

BABY." That phrase evaluates to verb 1 and noun

3, so we try to GOSUB 1 1030 (10000 + 1 * 1000 +

3*10). But there is no line 11030! All is not Lost:

note that on line 2210 we first TRAPped to line

2250. The attempt to GOSUB 11030 will trigger

the TRAP and we indeed will continue execution

at line 2250. Here, we attempt to GOSUB to line

10000+1*1000, effectively ignoring the noun. We

succeed in executing line 1 1000, the "default"

routine for the verb "LOOK," and find that the

computer sees "NOTHING SPECIAL" about this

baby.

The power implicit here is perhaps not obvious.

But consider how easy it is to add new verbs and

nouns to this program. Consider how easy it is to

provide for as many or as few special verb-noun

combinations as you wish. And, finally, look how

little code is used!

Note that this program expects there will be a

routine for each valid verb (it's only sensible: why

have a verb in the DATA if it doesn't do anything)?

Another TRAP statement, at line 2250, could allow

for omitted verbs. By the way, with the program

written as it is. there is no way to get to line 2250

with the error TRAP system still active. Atari BASIC

always resets any TRAP when it is triggered (this is

so that you can't accidentally fall into endless TRAP

loops).

The techniques discussed in this and prior

articles have actually been used to write a "PICO-

ADVENTURE." The most amazing aspect of the

program is the speed with which it responds: it

seems as fast or faster than even machine language

adventures. Try it. Let us know about your efforts.
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unusual in BASI Cs (and well nigh impossible in 
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this capability has neve r been full y rea lized. We 
will try to make a few inroads. 

Before we ge t into the more exotic part of our 
discussio n, let li S note the most obvio us advantage 
of "line number ex press ions": self·documenting 
code. How much more meaningful it is to be able 
to code GO,SUB CA LCULATEPA Y instead o f 
GO,SU B 13250!! Admilledl y, with Atari BASIC 
one must first have wrillen LET CA LCU LATE· 
PA Y = 13250 ; but that is a sma ll price to pay for 
the added readability. Fair warn ing: there is one 
drawback to this trick. ALa ri BASIC allows onl y 
128 difTerent variable names. Normall y that is a 
very big number, but naming every subro lltin e or 
sectio n o f code can eat up va riables in a hurry. Be 
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wonh naming. 
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time for an example program. Study the exam ple 
carefu ll y befo re cont in uing with this text. 

Lines 1000- 1030 are simply set·up and initiali · 
za tion, one time operations. Lines 2000·2260 con· 
stitute the main loop o f the program (in fact, in 
this simplistic example, this is an endless loop). 
First, the use r is as ked for a ve rb. If the INPUT 
verb matches one in the DATA list, it is assigned 
an appropriate verb number. T he process is re
peated for a noun. In an actual adventure game, 
the user wou ld presumably be as ked for "VERB 
No'UN" via a single INPUT; the program wou ld 
then have to pa rse the request into the separate 
words. 

At line 2200-2260 we exhibit the trick that this 
a rticle is all abou t. To understand what happens , 
let us follow through what wo uld happen if the 
user had requested " KISS BABY." "KISS" is ve rb 
number 2 and "BABY" is no un number 3, so at 
line 2220 we attempt to GO,SUB to line 10000 + 2* 
1000 + 3* I 0; that is we attempt to Go'S U B 12030. 
La and behold , line 12030 causes the message 
"YO, U HAV E J UST BEEN ELECTED MAYO,R" 
to print out. When the routine RETURNs, we 
Go'To' Lo'o'P and do this all over aga in. 

But wa it : suppose the use r had typed "Lo'o' K 
BABY." That phrase eva luates to verb I and noun 
3, sowetr)'tOGO,SU B 11 030( 10000 + 1* 1000 + 
3* 10). But there is no line II 030! All is not lost: 
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2250. The atlempt tO GO,SU B 11 030 will trigger 
the TRAP and we indeed will continue execution 
at li ne 2250. Here, we allempttO GO,SUB to line 
10000 + I" I 000, e ffectively ignoring the no ult . We 
succeed in executing line I 1000, the "default" 
routine for the verb "Lo'o' K," and find that the 
computer sees "No'THI NG SPECIAL" abo ut this 
bab),. 

T he power implicit he re is pe rhaps no t obvious. 
But consider how easy it is to add new verbs and 
nouns to this program. Consider how eas), it is to 
prov ide for as lll allY or as few special verb-no un 
combinations as you wish. And , finall )" look how 
lill Ie code is used ! 

Note that this program expects there will be a 
routin e for each valid verb (it's o nl y sensible: why 
have a ve rb in the DATA if it doesn't do anything), 
Anothe r TRAP statement, at line 2250, co uld a ll ow 
for omitted ve rbs. B)' the wa)', with the prog ram 
II' rillen as it is, there is no wa), to get to li ne 2250 
with the e rro r TRA P s),stem still active. Ata ri BASIC 
alwa ys resets an )' TRAP when it is triggered (thi s is 
so that you can't accidentall y fa ll in tO endless TRA P 
loops). 

T he techniques discussed in this and prior 
articl es have actua ll ), been used to write a "P I Co'· 
ADVEl\TURE.'· T he most amazing aspect o f' the 
program is the speed with which it responds: it 
seems as fast or faster than even machine language 
adventures . Try il. Le t us kn ow about your effo n s. 
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Drawing Tablet

VersaWriter operates on a simple principle,

but produces graphics which match or exceed

those of other digitizers. Its rugged yet

precision construction makes it easy to use

and trouble free. Operation is mastered in

minutes. It plugs directly into your ATARI

personal computer.

FOR ATARI PERSONAL COMPUTERS

Graphics Software

Easily the most capable, complete,

and usable graphics software for

ATARI personal computers available.

Designed for hobbyists, butengineers,

artists, doctors, and educators are also

finding exciting ways to expand their

computer's value with VersaWriter.

Suggested Price $299.00

h :r>,\

UNIQUE OFFER

Send us YOUR disk and $1. We will promptly

return the disk with a slide package of 10 color

pictures drawn with VersaWriter.

Enclosed is $1 and my disk.

Send me the slide package.

D ATARI □ APPLE II

Send more information including

VersaWriter dealers in my area.

DEALER INQUIRIES INVITED.

Versa Computing, Inc.

CITY STATE ZIP
■H ^H ^_ HV ^" ■■■■ "^ ^« ^« ^" ^" ^" ^^ ^" ^^ H^B ^™ ™

887 Conestoga Circle • Newbury Park, CA 91320 . (805)498-1956
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Suggested Price $299.00 

Graphics Software 

Easily the most capable, complete, 
and usable graphics software for 
ATARI personal computers available. 
Designed for hobbyists, but engineers , 
artists, doctors, and educators are also 
finding exciting ways to expand their 
computer's value with VersaWriter. 

UNIQUE OFFER 
Send us YOUR disk and $1 . We will promptly 
return the disk with a slide package of 10 color 
pictures drawn with Versa Writer. ------------------

D Enclosed is $1 and my disk. 
Send me the slide package. 

D ATARI D APPLE II 
D Send more information including 

VersaWriter dealers in my area. 
DEALER INQUIRIES INVITED. 

N ... ME 

... OORESS 

CITY ST"'TE ZIP ------------------Versa Computing, Inc. • 887 Conestoga Circle • Newbury Park, CA 91320 • (805) 498·1956 
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Unreadable Programs

There follow two program lines that can be added

to any existing Atari BASK" program and which,

when executed, will make a program virtually

unLISTable. The first line simply changes the

names of all your variables to RETURN characters,

and can be used with or without the second line.

The second line actually produces a BASIC SAVEd

program that can only be RUN — not LISTed,

LOADed.etc.

Atari BASIC version:

32766 FOR I = PEEK( 130) + 256*PEEK( 131) TO

PEEK(132) + 256*PEEK(133) : POKE 1,155 :

NEXT I

32767 POKE PEEK( 138) + 256*PEEK( 139) + 2,0 : SAVE

"<filename>!1:NEW

BASIC A + version:

32766 for i=dpeek{130) to dpeek(132) :pokei,155 :

next i

32767 poke dpeek(138) +2,0 : save "<filename>"

: new

To use these gems, simply enter them and

then type GOTO 32766. The line numbers are not

important, but the second line must be the last line

of the program. To use the resulting program,

simply type RUN "<filename>". The program

should not end with STOP or END; instead, it

should exit via NEW (yes, "NEW" can be used

from within a program). The <filename> may be

"C:", but CLOAD will not work, (you must use

RUN'C:').

VARIABLE, VARIBLE, VARABLE

Perhaps one of the more common mistakes when

using the long variable names allowed by Atari

BASIC is to make a typo when entering the name

(I tend to leave off the plural, "s"). How to know

you have committed this sin? Try the following

program segment:

Using Atari BASIC:

32700 1 = 0: FOR J = PEEK(130) + 256*PEEK(131) TO

PEEK(132) + 256*PEEK(133)-I

32710 IF PEEK(J) < 128 THEN PRINT CHR$(PEEK

(J));: GOTO 32730

32720 PRINT CHR$(PEEK(J)-128) : I = I + 1

32730 NEXTJ : PRINT : PRINT I ; " VARIABLES

IN USE" : STOP

Using BASIC A+:

32700 i=0 :forj = dpeek(130)todpeek{132 + 1 : print

chr$(peek(j) & 127) ;

32710 if peek(j) > 128 : print : i = i+ 1 : endif: nextj

32720 print : print i ; " variables in use" : stop

it into any program that needs it. To use. simply

type GOTO 32700 ; all your variables will be listed

and a count displayed. Obviously, this output

could be sent to the printer by first OPEN #7,8,0,

"P:" and then replacing all the PRINTS with PRINT

#7. If you do this, it is advisable to CLOSE #7

before the STOP.

1000 REM xxxxx SET UF1 xxxxxxxx

1010 DIM VERB»(4),N0UN*<*),TEST*<4>

1020 VF.RBDATA = 9000:NUUNDATA=9100

1030 LOOP=200Q

2000 REM xxxxx MAIN LOOP xxxxxx

2010 PRINT "GIVE ME A VERB "JtlNPUT VERB*

2020 RESTORE VERBDATA:VERB=0

2030 FOR CNT=l TO 3IREM CHANGE TO MATCH DATA

20^0 READ TEST*

2050 IF TEST*=VERB$ THEN VERB-CNT!CNT=99

2060 NEXT CNT

2070 IF NOT VERB THEN PRINT "INVALID VERB"!.

GOTO LOOP

2100 REM VERB DONE, DO NOUN

2110 PRINT "GIVE ME A NOUN ";I INPUT NOUN*

2120 RESTORE NOUNDATAINOUN=0

2130 FDR CNT«1 TO 3IREM CHANGE TO MATCH DATA

2110 READ TEST*

2150 IF TEST$=N0UN$ THEN N0UN=CNTICNT=99

2160 NEXT CNT

2170 IF NOT NOUN THEN PRINT "INVALID NOUN"!

GOTO LOOP

2200 REM xx**x THE TRICKY STUFF xxxx*

2210 TRAP 2250

2220 GOSUB 1000O+VERB*1000+NOUN*10

2230 GOTO LOOP

2240 REM WE GET TO 2250 ONLY ON TRAP

2250 GOSUB 1000Q+VERBxl000

2260 GOTO LOOP

9000 REM A LIST OF ALL VERBS

9010 DATA LOOK,KISS,DROP

9100 REM A LIST OF ALL NOUNS

9110 DATA ROOM,BEAR,BABY

10000 REM xxxxxxxxxxxxxxxxxxxxxxxxxxx

10010 REM x THE VERB-NOUN ACTION *

10 020 REM xxxxxxxxxxxxxxxxxxxxxxxxxxx

11000 REM »::

11001 PRINT '

11010 PRINT '

12000 REM »::

12001 PRINT '

12020 PRINT '

12030 PRINT '

MAYOR":

13000 REM »>

13001 PRINT "

THAT."!

13030 PRINT "

: RETURN

■ LOOK «<

I SEE NOTHING SPECIAL":RETURN

I SEE A WINDOW AND A DOOR"I RETURN

■ KISS <«

THAT'S SILLY...BUT SMACK":RETURN

BEAR BITES OFF YOUR LIPS"I RETURN

YOU HAVE JUST BEEN ELECTED

RETURN

DROP «<

HOW? I COULDN'T HAVE LIFTED

RETURN

IT'S A BOUNCING BABY BOY!!"

TOLL FREE
Subscription

Order Line

800-345-8112
In PA 800-662-2444

It would be advisable to LIST tins program

segment to DISK or CASSETTE and then ENTER
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Unreadable Programs 
There follow LwO program lines LhaL can be added 
LO any ex isLing ALari BAS IC program and which, 
when execuLed , will make a program virwall y 
unLiSTable. The firsL line simply changes Lhe 
names of all your va riabl es to RETUR charaCle rs, 
and can be used wiLh or withouL the second line. 
The second line acwall y produces a BASI C SAVEd 
program Lh at can only be RUN - nOL LISTed , 
LOADed , el c. 

Atar-i BASIC version: 

32766 FOR 1= PEEK(130) + 256*PEEK(131) TO 
PEEK(132) +256*PEEK(133) : POKE 1,155 : 
NEXTI 

32767 POKE PEEK(138)+ 256*PEEK(139)+ 2,0: SAVE 
"<filename>" : NEW 

BASIC A + version: 

32766 for; = dpeek(130) to dpeek(132) : poke;, 155 : 
next i 

32767 poke dpeek(138) + 2,0 : save "< filename >" 
: new 

To use Lh ese gems, simply enLer Lh em a nd 
Lh en Lype GOTO 32766. The line numbers are nOL 
importanL, bUL the second line mUSL be the lasL line 
of the program. To use the resulting program, 
simply Lype RUN " <fil e name>". The program 
shou ld 1101 end wiLh STOP or END; insLead , iL 
shou ld exiL via NEW (yes , "NEW" ca n be used 
from wiLhin a program). The < filenam e> may be 
"C: ", bUL CLOAD wilinoL work (you mUSL use 
RUN"C:"). 

V~LlBLE.V~IBLE.V~LE 

Perhaps one of the more common 111istakes when 
using the long variable names a llowed by ALari 
BASI C is to make a LypO when entering the name 
(I Lend to leave off the plural , "s"). How to know 
you ha ve commilled Lhis si n ' Try the followin g 
progra m segment: 

Using Atari BASIC : 

32700 1=0: FOR] = PEEK(130)+256*PEEK(131) TO 
PEEK( 132) + 256*PEEK( 133)-1 

32710 IF PEEKU) < 128 THEN PRINT CHR$(PEEK 
un ; : GOTO 32730 

32720 PRINT CHR$(PEEKUl-128) : I = I + I 
32730 NEXT] : PRINT : PRINT I ; " VARIABLES 

IN USE" : STOP 

Us;ng BASIC A +: 

32700; = 0: for J = dpeek( 130) to dpeek(132 + I : pdnt 
chr$(peek(j) & 127) ; 

32710 ;fpeek(j) > 128: pr;n. : ;=; + I: end;f: nex.j 
32720 print; print i ; " variables in use" : stop 

It_wo u ld be ad\'isable to LIST this program 
segment to DISK or CASSETTE and then ENTER 

it illlo any program that needs il. To use, simply 
Lype GOTO 32700 ; all your variables will be li sLed 
and a coulll disp layed. Obviously, this output 
cou ld be sent to the prilller by first OPEN #7 ,8,0, 
" 1':" and then replacing all the PRI NTs wiL h PRINT 
#7 . If you do this , it is advisable to C LOSE #7 
before the STOP. 

1000 REM x*xxx SET UP **x***** 
1010 DIM VERB$(1),NOUN$(1),TEST$(1 ) 
10 20 VERBDATA=9000:NOUNDATA =9100 
1030 LOOP=2000 
2 000 REM x**x* MAIN LO OP xx**xx 
2010 PRINT "GIVE ME A VERE: ";: INPUT VERB$ 
2020 RESTORE VERBDATA:VERB=O 
2030 FOR CNT = 1 TO 3 :REM CHANGE TO MATCH DATA 
2010 READ TE ST$ 
2050 IF TEST$ =VERB$ THEN VERB=CNT: CNT=99 
2060 NEXT CNT 
2070 IF NOT VERB THEN PRINT "INVALID VERB": . 

GOTO LOOP 
2100 REM VERB DONE, DO NOUN 
211 0 PRINT "GIVE ME A NOUN ";: INF'UT NOUN$ 
2120 RESTORE NOUNDATA:NOUN=O 
2130 FOR CNT = 1 TO 3:REM CHANGE TO MATCH DATA 
2110 READ TEST$ 
2150 IF TEST$=NOUN$ THEN NOUN=CNT:CNT=99 
2160 NEXT CNT 
2 17 0 IF NOT NOUN THEN PRINT "INVALID NOUN ": 

GOTO LOOP 
2200 REM x •••• THE TRICKY STUFF ••• xx 
2210 TRAP 2250 
2220 GOSUB 1000 0+VERB*1000+NOUN*10 
2230 GOTO LOOf' 
2210 REM HE GET TO 2250 ONLY ON TRAP 
2250 GOSUB 10000+VERB*1000 
2260 GOTO LOOP 
9000 REM A LIST OF ALL VERBS 
9010 DATA LOOK,KISS,DROP 
9100 REM A LIST OF ALL NOUNS 
9110 DATA ROOM,BEAR,BABY 
10000 REM •••••• x •• * ••••••••••••••••• 
10010 REM * THE VERB-NOUN ACTION * 
100 20 REM ••••••••• *.***.**.******.** 
11000 REM »> LOOK «< 
11001 PRINT "I SEE NOTHING SPECIAL":RETURN 
11 0 1 0 PRINT "1 SEE A HINDOH AND A DOOR": RETURN 
12000 REM » > KISS «< 
12001 PRINT "THAT 'S SILLY ... BUT SMACf:": RETURN 
120 20 PRINT "BEAR BITES OFF YOUR LIPS":RETURN 
1203 0 PRINT "YOU HAVE JUST BEEN ELECTED 

MAYOR":RETURN 
13000 REM »> DROP «< 
13001 PR I NT " HOH? I COULDN'T HAVE LIFTED 

THAT.":RETURN 
13030 PRINT "IT'S A BOUNCING BAE: Y BOY' ,,, 

:RETURN 

TOLL FREE 
Subscription 
Order Line 

800-345-8112 
In PA 800-662-2444 
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PREMIUM

SOFTWARE

FOR YOUR ATARI

ARCADE GAMES 24K disk; 16K cassette; Joystick required

Add these HIGH RESOLUTION, REAL-TIME, ANIMATED games to your software arsenal. Get

FAST ACTION and FULL SOUND GRAPHICS that take advantage of the unique features of

your ATARI. Enjoy challenge that requires strategy and skill.

SPACE CHASE Fly against intelligent invader clones. Arm Yourself with Nuclear Defense

Charges and play with or without Defense Shields. Enjoy this action-packed multicolor

space odyssey. Displays top score, number of planets saved and number of galaxies

conquered. $14.95 cassette; $19.95 disk

TIMEBOMB Meet the challenge of this fast moving animated race against time, enemy
aircraft and enemy bombs as you attempt to disarm timebombs set to explode ammuni

tion depots. Avoid aircraft of varying sizes and speeds - and their bombs. Choose one of
ten Day or Night Missions. Use from one to four Joysticks. Any number can play; top

players listed on Scoreboard. $14.95 cassette: $19.95 disk

DATA MANAGEMENT

FILE-IT With this startup database system you can file and manage personal information
and data. Use this database system to create, sort, store, and manipulate information such

as appointment calendars, address or telephone data, credit or charge card records, stock

investmenis, medical or prescription information, hobby, coupon or other types of
collection informaton...and more. With a printer you get 1 or 2 across mailing labels, disk

jacket inventory covers and neatly written copy of all your data files. Comes with well
documented instruction manual explaining basics of computer filing. Fast and easy to

use. Holds 100+ records in 24K and over 300 in 40K. Requires minimum of 24K and one

disk drive. Pinter optional. $34.95 (Disk Only)

FILE-IT 2 An expanded database sjrtem which extends FILE-IT, provides the following

additional capabilities. User controlled data selection for creating subfiles from main data

files. Random access file updating fcr label and financial data files. Financial entry and
report generator programs provide data selection by code(s) and/or datefs). Monthly bar

graph program generates visual pictures of selected data on screen/printer. Requires 1
disk drive, minimum of 24K RAM. and an 80 column printer. Supports single or multiple

diskdrives. Includes detailed documentation, users manual and utility programs. $49.95

EDUCATIONAL/ENTERTAINMENT

MY FIRST ALPHABET Will give your youngster an unparalleled learning experience.

Complete with melodies and thirty-six professional drawings, children see pictures and

hear tunes with letters and numbers of their own choosing or the ones you choose to

show Package includes a GRAPHICS EDITOR for creating, editing and VIEWING your own
Custom drawings in real time. Use drawings with any basic program or as part of MY

FIRST ALPHABET Instruction manual included. Minimum of 24K and disk required.

$29 95
WOROGAMES This package is |am-packed with hours of fun and challenge Wordgames

contains GUESSIT WORDJUMBLE and POSSIBLE. GUESSIT. a deductive alphabetic

reasoning game for 1 or 2 players can also be used lor teaching or learning dictionary

lookup skills Comes with 60 word vocabulary WORDJUMBLE is a multiple word

Oescramblmg pu;:le with play-on-word hints and mystery answers. Conies with 20

Duties Instructions show how to substitute your own words and clues Use POSSIBLE as
a word game tool to assist creating or playing word or letter scrambling games by showing

ail combinations of letters you supply If you like word games you wit! love this package.

16K cassette 114 95. 24Kdisk $19.95

UTILITIES
PROGRAMMING AIDS PACKAGE I Is four utility programs to help increase programming

efficiency and learn more about your computer. RENUMBER handles references and even

variables. Generates Diagnostic Tables for programming error detection. PROGRAM

DECODER. DECIMAL TO BCD and BCD TO DECIMAL programs give you a practical way of
studying internal program representation and ATARI number-conversion procedures.

Comes with comprehensive users manual. 16K cassette $14.95; 24K disk $19.95
SWIFTY UTILITIES Make programming time more efficient; increase programming
productivity. Includes all of PROGRAMMING AIDS I plus has REM Remover, Variable

Lister. Disklist, DOS Caller (access DOS Utilities with program in core), MENU/SELECTOR

(to run programs in either saved or listed format) and Custom Print (for preparing

condensed and indented program listings on either EPSON MX-80's or ATARI 825
printers). (Listings skip page perforations and title aod number pages.) Minimum of 24K
disk system required. $29.95
DISKETTE INVENTORY SYSTEM Use this system to gain control of your expanding

disk/program inventory. Quickly get locations of single or multiple copies of your
programs and all your valuable files. An invaluable tool, this system is easy and
convenient to use and to update. 24K disk system required. $24.95 Printer suggested.

GRAPHICS EDITOR (refer to MY FIRST ALPHABET.)

SWIFTY DATALINK High Quality Smart Terminal Communications program. Easy to use
Multi-Option, Menu Driven. Full performance uploading/downloading. Printer dump, screen
dump and disk search options. Use as remote terminal. Send/receive and itore programs

and data (lies. Save on connect tlmecharc.es with commercial services $34.95
Requires; 24K RAM. 810 disk drive, 850 Interface or equivalent, 830 or other 300 baud

modem. (Printer Opllonal)
SEND CHECK OR MONEY ORDER TO:

SWIFTY SOFTWARE, Inc.
P.O.BoxWI M«lvllle,NtwYofl<11747 (518)548-9141

N.Y. RtsIdwiU add7%% sale* tax
SEND FOR FREE CATALOGUE

ATARI
400*& 800

Sjggs

ffComputer Software

HORSEWORD DERBY™
tPlayer against the computer

tAction graphics

fAttractive colors and sounds $| Q95
tFour levels of play I w

AVOID "THE BEST PLAYER WINS"
1 or 2 Player ACTION SPACE GAME

tGreat color, sound, graphic combination

|5 play variations

fKeep ship in quadrant while trying to

blasl everyone (including opponent)

TRIBOMB ACTION GAME
t1 or 2 player game...just irylo beat $1 Q95

the computer. 5 levels of play I 51

•ATARI REGISTERED TRADEMARK OF ATARI, INC.

ALL ATARI 2600. 800 & 400 CARTRIDGES &

SOFTWARE, HARDWARE, JOYSTICKS,

PADDLES ETC. SEND FOR CATALOG.

'Requires 16K RAM add si.so shipping

COMPUTER MAGIC LTD.
176 Main St. Port Washington,N.Y.,11050

k. Dealer Inquiries

516 8830094

MAILING LIST MANAGER

FOR ATARI COMPUTERS

A FAST WORKING MAILING LIST MANAGER FEATURING

- UP TO 26 SEPARATE FIELD CODES

AUTOMATIC ZIP CODE SORTING

• FAST SELECTION OF DATA BY NAME. FIELD CODE.

ZIP CODE OF ENTIRE LIST

• USE OF ATARI 820 PRINTER OPTIONAL

U SUPPORTS USE OF OVER 1.000 NAMES
I (DEPENDENT ON MEMORY CAPACITY)

\ FULLY DOCUMENTED WITH PROGRAM
: CUSTOMIZING INFORMATION

i REQUIRES MINIMUM OF
16 K CASSETTE
24 K DISK

FOR SAME DAY DELIVERY SEND CERTIFIED CHECK OR

MONEY ORDER FOR $30.00 (CASSETTE)* OR $45.00 (DISK)1

TO

MUTTONTOWN SOFTWARE

RFD 1876

SYOSSET, N.Y. 11791

■ADD $3.00 FOR SHIPPING OUTSIDE U.S.A. OR CANADA

DEALER INQUIRIES INVITED
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ARCADE GAMES 24K disk; 16K cassette; Joystick required 
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Add these HIGH RESOLUTION. REAL·TIME. ANIMATED 1"1'" to YOUI softw", "sen.1. Get 
FAST ACTION and FULL SOUND GRAPHICS that take adwantaee of the unique features of 
your ATAR!. Entoy challenee that fequ ~res strateD and skill. 
SPACE CiASE Fly aeainst intellieent invader clones. Arm Yourself with Nuclear Defense 
Charges and play with or without Defense Shields. Enjoy this action-packed multicolOf 
space odyssey. Displays top score, number of planets saved and number of ealaxies 
conquered . $14.95 cassette: S19.95 disk 
nMEBOMB Mef!t the challenee of this fast lTIOWine animated race apinst time. enemy 
aircraft and enemy bombs as you attempt to disarm timebombs set to elplooe ammuni· 
tion depots. Avoid aircraft 01 varyine sizes and speeds - and their bombs. Choose one of 
ten Day or Nieht Missions. Use from one to lour Joysticks. Any number can play; top 
players listed on scoreboard . 114.95 cassette: S19.95 dis~ 
DATA MANAGEMENT 
FlLE·1T With this stop database system you can file and rTianate personal information 
and data. Use this database system to create. sort, store. and manipulate information such 
as appointment calendars, address Of telephone data, cred it or charge card records. stock 
investments. medical or prescr iption infOfmation, hobby. coupon or other types 01 
collection Inlormaton ... and more. With a printer you get I or 2 across mailine labe ls. disk 
jacket inventory covers and neatly written copy of all your data liles. Comes with well 
documented instruction manual elplaining basics 01 computer lilina:. Fast and easy to 
use. Holds 100+ records in 24K and over 300 in 40K. Requ ires minimum of 24K and one 
disk drive. Pmter optional. S34.~5 (Disk Only) 
FlLE·1T 2 An nPinded database sy;ttm which eltends FILE·IT, provides the followine 
add itIOnal capabilities. User controlled data selection lor creating subfiles from main data 
Illes. Random access file updating for label and financial data files. Financial entry and 
report generator programs provide data selection by code(s) and / or date(s). Monthly bar 
graph program generates vrsual pictures of selected data on scre8fl/printer. Requires 1 
drsk drrve. mrnimum of 24K RAM. and an 80 column printer . SUPPClrtS sinale or multiple 
dr~k dllves. Includes detailed documentation. users manual and utili!V programs. S49.95 
EDUCATIONAL/ ENTERTAINMENT 
MY FIRST ALPHABET Wrll gIve your youngster an unparalleled learnmg elperrence. 
Complete WIth melO!hes and thlf!V'SIX professronal drawmgs. chIldren see pIctures and 
hear tunes wrth leiters and numbers of theu own choosing or the ones you choose to 
show. Package Includes a GRAPHICS EDITOR lor creating. ed itine and VIEWING your own 
custom draWIngs rn real tllne. Use draWings with any basic proaram or as part 01 MY 
FIRST ALPHABET. InstructIon manual IOcluded. Mmlmum of 24K and disk requ ired . 
11991 
WORDGAMES ThIS package rs lam·packed With hours of fun and challenge. Wordeames 
contains GUESSIT WORDJUMBLE and POSSI BLE. GUESSIT. a deductive alphabetic 
,eason1ng game lor I or 2 players can also be used lor teaching or learning dictionary 
look·up skills Comes WIth 60 word vocabulary WOROJUMBLE IS a multiple word 
descrambhng pUllle With play·on·word hints and mystery answers. Comes wrth 20 
puules Instructions show how to substrtute your own words and clues. Use POSSI BLE as 
a · .... ord game 1001 10 assrst creating or plaYlOe word or leiter scrambllne games by shOWing 
all combrnatrons of letters you sup ply. II you like word games you will love thIS packaee. 
16K cos"Me SI4.9I. 14KdlSk 119.91 
UTILITIES 
PROGRAMMING AIDS PACKAGE I Is four uhfity programs to help increase proerammine 
effrClency and learn more about your computer. RENUMBER handles references and "'" 
variables. Generates Dragnostic Tables for programming error detection. PROGRAM 
DECODER. DECIMAL TO BCD and BCD TO DECIMAL programs give you a practical way of 
studyrng internal program representation and AlARI number-conversion procedures. 
Comes with comprehensive users manual. 16K cassette SI4.95; 24K disk $19.95 
SWim UTILITIES Make prOiramming time more efficient; increase proeramming 
productivr!V. Includes all of PROGRAMMING AIDS I plus has REM Remover, Variable 
Lrster. Dlsklist . DOS Caller (access DOS Utilities with prOiram in core). MENU/ SELECTOR 
(to run programs in either saved or listed lormat) and Custom Print (for preparina: 
cond ensed and indented program listines on either EPSON MX·80·s or ATARI 825 
printers). (Listings skip page perforations and title and number paees.) Minimum of 24K 
disk system required. S29.95 
DISnrrE INVENTORY SymM Use this system to gain control of your upendine 
disk/program inventory. Quickly get locations of sinele or multiple copies of your 
programs and all your valuable files. An invaluable tool. this system is easy and 
conveOl~nt to use and to update. 24K disk system required . S24.95 Printer suggested. 
GRAPHICS EDITOR irelOl to MY fiRST ALPHABET.) 

••••••••••••••••••••••••••••••••••••••••••• 
SWIFTY DATALINK High Quality Smart Termlnat Communications program. Easy to use 
Muill-Optlon, Menu Driven. Full performance uptoadlnWdownloadlng. Prlnlor dump, screen 
dump and disk searCh opllons. Use as romote lermlnal. Send/receive and .tore programs 
and dala tHes. Save on connect time charges wllh commerclalselVlces ..... S34.95 
Requires: 24K RAMI 810 disk drive, 850 Interface or equivalent , 830 or other 300 baud 
modem. (Printer Opt onal) 
SEND CHECK OR MONEY ORDER TO: 

SWIFTY SOFTWARE, Inc. 
P.O. Box &41 MelYlII., New yOft 11747 (51!) 54&-9141 

N.Y. R •• ldent. add 7'1. % aa' •• tax 
SeND FOR FREE CATALOGUE 

)Il 
ATARI' 

400*& 800* 
computer Software 

HORSEWORD DERBY 1M 
tplayer against the computer 
tAction graphics 
t Allrac tive colors and sounds 
tFour levels of play 

AVOID "THE BEST PLAYER WINS" 
1 or 2 Player ACTI ON SPACE GAME 

tGrea\ color, sound. g raphic combination 
t5 play variations 
tKeep ship in Quad/ant while trying to 

blast everyone. (including opponent) 

TRIBOMB ACTION GAME 
t l or 2 player game ... just try to beat 

the computer. ·5 levels of ptay S1995 

'ATARt REGISTERED TRADEMARK OF ATARI . INC. 
ALL ATARI2600, 800 & 400 CARTRIDGES & 
SOFTWARE, HARDWARE. JOYSTICKS, 
PADDLES ETC. SEND FOR CATALOG. 

'RequIres 16K RAM 
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Overview:

"Letter Perfect"

Wordprocessing

On The Atari
This is thefirst COMPUTE! Overview. Wefeel that our

readers deserve the most objective, comprehensive analysis

of new products possible. We have established review

panels, each consisting of three reviewers whose back

ground qualifies them to analyze new items ofsoftware or

hardware.

To better prepare youforyour buying decisions, and

to presentfair reviews, we collect the three independent

Opinions ofour panelists into one Overview. Lawyers will

test legal packages in the environment of a legal office,

doctors will lest medical systems, and this issue's Overview

panel is made up ofprofessional writers. We believe that

you will find COMPUTE! Overviews complete, informa

tive, and balanced. —KEM

The "LETTER PERFECT" program by LJK

Enterprises, Inc. is one of the first word processor

programs for Atari. It requires 24K of memory

and one disk drive and costs $149.

The program is very well documented, and

easily followed, with 85 pages of instruction and

indexing. This material is supplied in a handsome

binder.

As the manual stales, the control functions are

relatively simple to remember (Control A for "go

to beginning of a line," for example, or Control Z

for "go to the end of a line," and control T for "go

to the top of the page'1). This doesn't mean you can

remember all 42 functions after one sitting, of

course, but the letters are notjust utilized arbitrarily

and it doesn't take long to catch on. (See Table I).

In its present format, Letter Perfect is

configured for the Atari 825 Printer and the Epson

MX 80.

The Epson will not permit underlining, sub

scripts or superscripts, but the program does permit

use of standard, condensed, and enhanced fonts.

On the Atari 825, you may use standard, boldface

or proportional fonts, although you will not get

right hand justification when you use the

proportional (but.

Printer Considerations

It seems clear that anyone considering the purchase

of a printer would do well lo check on ju.sl what

Word Processing systems are currently available

thai support the various printers, and what they

do. In that context, Ken Leonhardi of LJK Enter

prises, who puts out Letter Perfect, says that

improvements are planned that include the capa

bility of using Letter Perfect with just about any

printer on the market.

It is very flexible in the format of the print

and allows the user to set the format several times

within the text. This could be used to single space

for quotations in a double spaced letter or to indent

a list of items within a manuscript.

Other printout features include auto page

numbering, header and footer capability, auto line

centering and all the standard features such as

single/double line spacing and left margin adjust.

An Unusual Disk Capability

Letter Perfect also has its own disk operating system,

which for some uses could be a disadvantage.

Leonhardi says, however, a utility program will be

released that will enable the program to be used

with the Atari DOS.

Future disk versions of Letter Perfect will be

available at a small additional cost for those who

buy the current version.

One small warning: there are some early Atari

disk drives on which Letter Perfect won't operate.

This is apparently true for only a handful of the

first Atari 810s that were released, but, if you've

had one for some time, there could be a problem

in running this program.

There are good and bad points to the unusual

requirement that disks be specially formatted for

Letter Perfect text storage. The manual describes

"packing" — removing unnecessary spaces (such as

the spaces between the period which ends one

paragraph and the start of the next paragraph).

This permits more text on a given disk. WordPro,

for the Commodore machines, for example, saves

every space to the disk. On the other hand, few of

us are novelists, nor would we care very much

about saving great amounts of text to individual

disks. If you were writing a book, you might find

that such packing saved a little time, but normal

word processing uses do not benefit much from

any special disk storage efficiency. The manual

also suggests that such storage prevents problems

should Atari change its DOS in the future. The

special Letter Perfect formatting takes about 1

minute per disk. However, you usually need to

format only rarely in word processing application.

Text Entry

First, some mechanics.

When you first load the program you arc

given a menu of commands, such as Editor, Load,

Save, Printer, Delete, Lock, Unlock, etc. You go to

the Editor command to begin writing, and can

return to the menu by hitting the escape key.

All of the Letter Perfect processing functions

are done by using the Atari control key. This works

out quite well, since most Atari users already are

practiced at using the up, down, right and left
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T he "LETTER PERFECT " program by LJK 
Ente rprises, I nc. is o ne o f the first word processo r 
programs for Ata ri. It requires 24 K of memory 
a nd o ne disk dri ve and costs $ 149. 

The prog ram is very well documented , and 
easil y follo wed , with 85 pages o f instructio n and 
indexing. T his ma te rial is supplied in a handsome 
binde r. 

As the m anual states , the control functio ns a re 
relatively simple to reme mber (Contro l A fo r "go 
to beginning o f a line," fo r exam ple, o r Control Z 
fo r "go to th e end o f a line," and contro l T for "go 
to the to p o f the page") . This d oesn 't mean yo u can 
remember a ll 42 fun cti ons a fte r o ne sitting, o f 
course, but th e le tte rs a re no t just utili zed a rbit ra rily 
and it does n 't ta ke lo ng to catch o n . (See Table I). 
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MX 80. 

T he Epso n will not pe rmi t underlining , sub
sc ripts o r supe rsc rip ts, butthe progra m does permit 
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On the Atari 825, yo u may use sta ndard , bo ldface 
o r pro po rtio na l fo nts, a ltho ugh yo u will not get 
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Printer Considerations 
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Wo rd Processing SYSlelll S a rc curre nLi y ava ilable 
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and a llows th e user to set the fo rmat severa l times 
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word process ing uses d o no t be ne fit much fro m 
any specia l di sk sto rage effi cie ncy. T he ma nual 
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fo rmat o nl y ra rel y in word process ing ap plica tio n. 

Text Entry 
First, so me mechanics . 
Whe n yo u first load the p rog ram you a re 
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practiced a t us in g the up , dow n , ri g h t and le ft 
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GREAT GAMES FOR ATARI
Gin Rummy 3.0

The classic computer Gin Rummy game now available for Atari,

with color graphics and sound. Plays a regulation game, and a
tough game that will hold its own against anyone. Keeps score to

game level. Disk version keeps a running score in disk file so you
can start another session where you left off. 24K Cass. IGR/C

$19.95, Disk ICR/D $24.95.

Casino Blackjack/Counter
Play at a very realistic casino table — learn to beat the house at

its own game, or just play for fun following the recommended

bets. You play one of five hands (the computer plays the others),

and practice card counting as the cards are dealt. Choose up to 6

decks to play against, and set the dealing speed to slow, medium

or fast. 16K Cass. IBJ/C $19.95, Disk IB)/D $24.95.

Concentration
Excellent full-color graphics, great fun to play on the screen.

Where was that sailboat you saw two turns ago? Choose up to 15

pairs of figures —a smaller game is fascinating for children, and 15

pairs will challenge anyone. For 2 players. 16K Cass. ICO/C $14.95.

Atari 3-Game Pack
These three great Atari games — Gin Rummy, Blackjack and

Concentration — on a single disk, and at less than the cost of the

three separately. $49.95.

ALL PROGRAMS OPERATE WITH JOYSTICKS

AT YOUR DEALER OR DIRECT FROM:

MANHATTAN SOFTWARE
POST OFFICE BOX 1063

WOODLAND HILLS, CA 91365

California residents add 6% sales tax

24-hour Visa and MasterCard order line:

(213) 704-8495

A Revolutionary Concept In Software
For The ATARI* 400 and 800 Computers

$he $i#eroetive Storybook
Sammy The Sea Serpent

A Storybook Program For Children Ages 4 to 7.

Sammy The Sea Serpent

is the story of an imaginery sea creature who

is lost and trying to find his way home. The

story is read aloud to your child by a

professional actress. While the tale is being

told, the child uses the joystick to help Sammy

out of some tight spots.

The A side of the cassette contains the

interactive story; the B side contains games

that the child plays with Sammy.

The program uses voice, sound effects, music,

color and mixed graphics.

Sammy The Sea Serpent

can be used with either the ATARI 400 or 800

and requires 16K. It is available in cassette

format only. Price is $ 16.95 plus $2.00
shipping and handling.

Also available at fine computer stores.

Program Design, Inc./l 1 Idar Court Greenwich. CT 06830
203-661-8799

ATARI is the registered trademark of ATARI. Inc.

Alan is a reg '" ol Atari. Ire
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Basic-/

SUBJECTS
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BASIC A+
BASIC A+ will rate an A+ from any Atari user! Upward compatible

with Atari Basic, it adds statements and features that enhance the Atari

800s real power, flexibility, and ease of use: Superior 1/0 features

for business and other applications. Additional file manipulation

commands. Significant help in program development and debug.

Structured programming aids. And MORE! A partial list of the en

hancements of BASIC A+ includes:

RPUT'RGET (record 1/0) BPUT/BGET (binary 1/0) ERASE

PRINT USING SET TAB INPUT"..." DIR PROTECT RENAME

TRACE WHILE...ENDWHILE IF...ELSE...END1F

SUPERB PLAYER/MISSILE GRAPHICS

BASIC A+ requires a disk and 32K bytes of RAM. Since no cartridge is

used, BASIC A+ will take advantage of all the RAM (48K bytes) in a

maximum Atari 800 system (recommended) S80

0S/A+

Completely compatible with Atari's DOS (version 2). but with an

advanced, command-driven console processor. Simple. Flexible.

Powerful. With an easy-to-use BATCH capability. 0S/A+ INCLUDES

all the following utilities (and more):

EASMD (Editor/ASseMbler/Debug) is our upgraded all-in-one

assembly language development package for the 6502 micropro

cessor. The editor —with such features as FIND and REPLACE —

can even edit BASIC A+ programs. The assembler can include

multiple source files in a single assembly.

DUPDSK and FORMAT create master or slave disks. Make sector by

sector copies of any 0S/A+ disk.

COPY a simple, single file copy utility.

All of this power is included in our 0S/A+- package S80

For the utmost in capability and flexibility, our combination system

— BASIC A+ and 0S/A+ — is available $150

SOFTWARE IN A CLASS BY ITSELF

AVAILABLE NOW THROUGH LOCAL DEALERS

Optimized Systems Software. Inc.

10379 Lansdale Ave., Cupertino, CA 95014,

(408) 446-3099
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GREAT GAMES FOR ATARI 
Gin Rummy 3.0 

The classic computer Gin Rummy game now avai lab le for Atari, 
with color grap hics and sound. Pl ays a regulation game. and a 
tough game that wil l hold its own against anyone. Keeps score to 
game level. Disk version keeps a running sco re in disk fi le so you 
ca n sta rt anot her sess io n where you left off . 24K Cass. IGRIC 
51 9.95, Disk IGR/D $24.95. 

---
Casino Blackjack/Counter 

Play at a ve ry rea listic casino tabl e - lea rn to beat the house a t 
its own game, or just play for fun fol lowing the recommended 
bets. You pl ay one o f five hands {the computer plays the others), 
and practice ca rd coun ting as the cards are dea lt Choose up to 6 
decks to play agai nst, and set the dea ling speed to slow, medium 
or fast. 16K Casso IBJle 519.95, Disk IBlID $24.95. 

Concentration 
Exce llent ful l-color graphics, great fun to play on the sc reen. 
Where was that sai lboat you saw two turns agol Choose up to 1S 
pai rs of figu res- a smaller game is fascinati ng for chi ldren, and 1 S 
pa irs will chal lenge anyone. For 2 players. 16K Cass. ICO/C $14.95 . 

Atari 3-Game Pack 
These th ree great Ata ri games - Gin Rummy, Blackjack and 
Concentra tion - on a single disk , and at less tha n the cost of the 
three sepa rate ly. $49.95. 

AL L PROGRAMS OPERATE WITH JOYSTICKS 

AT YOUR DEALER OR DIRECT FROM: 

MANHATTAN SOFTWARE 
POST OFFI CE BOX 1063 

WOODLAND HILLS. CA 9136S 
Cal ifornia res idents add 6% sales talC 

24-hour Visa and MasterCard order line: 

(213) 704-8495 

A Revolutionary Concept In Software 
For The AT ARlO 400 and 800 Computers 

fhe ~rtter4Ctive Storyboolt 
Sammy The Sea Serpent 

A Storybook Program For Children Ages 4 to 7. 

Sammy 'Phe Sea Serpent 
is the story of an imaginery sea Greature who 
is lost and trying to find his way home. The 

story is read aloud to your child by a 
p(ofessional actress. While the tale is being 

told. the child uses-the joystick to help Sammy l out of some tight spots. ____ " 

Hie A side of the cassette contains the 
interactive story; the B side contains games 

that the child plays with Sammy. -The program uses voice, sound~e ffec~, music, 
color and mixe<;!:;grap!>.ics. 

Sammy The Sea SerJlent 
can be used with either the ATARI 400 or 800 

and requires 16K. It is avai lable in cassette 
format only. Price is $16.95 plus $2.00 

shipping and handling. 

A lso available at fine computer stores. 

Program Design. Inc./ I I Idar Court Greenwich. CT 06830 
203-66 I -8799 

ATARI is the reg istered trademark of ATAR!. Inc. 
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BASIC A+ 
BASIC A+ will rate an A+ from any Alari user! Upward compatible 
with Atari Basic, it adds statements and features that enhance theAtari 
800's real power, flexibility, and ease of use: Superior I/O features 
for business and other app lications. Additional file manipulation 
commands . Significant help in program development and debug. 
Structured programming aids. And MORE! A partial list of the en
hancements of BASIC A+ includes: 

RPUT/RGET (record I/O) BPUT/BGET (binary I/O) ERASE 
PRINT USING SET TAB INPUT" ... " DlR PROTECT RENAME 
TRACE WHILE ... ENDWHILE IF ... ELSE .. . ENDIF 

SUPERB PLAYER/MISSILE GRAPHICS 
BASIC A+ requires a disk and 32K bytes of RAM . Since no ca rtridge is 
used. BASIC A+ will take advantage of all the RAM (48K byles) in a 
maximum Atari 800 system (recommended) . .. . . .... . .. . S80 

OS/A+ 
Completely compatible with Atari 's DOS (version 2) , but with an 
advanced. command-driven console processor. Simple . Fl exible. 
Powerful. With an easy-la-use BATCH capability . OS/A+ INCLUDES 
all the following uti lities (and more): 

EASMD (Editor/ASse Mbler/Debug) is our upgraded all-in-one 
assembly language development package for the 6502 micropro
cessor. The editor- with such features as FIND and REPLACE
can even edit BASIC A+ programs. The assembler can include 
multiple source files in a single assembly. 
DUPDSK and FORMAT create master or slave disks. Make sector by 
sector copies of any OS/A+ disk. 
COpy a simple, Single file copy utility . 

All of this power is included in our OS/A+ package ... .. . . . . S80 

For the utmost in capabi lity and flexibility, ou r combination system 
- BASIC A+ and OSJA + - is available ........... . .. . . . 5150 
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AVAILABLE NOW THRDUGH LOCAL DEALERS 
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arrows and the insert and delete functions, and

they operate in Letter Perfect just as you would

normally use them to write a program on your

Atari. There are some things to watch out for,

however.

One frequently uses the tab key to move to the

middle ofa line. If you use the tab key in Letter

Perfect on a line that has text on it, the tab will

erase as it goes along. This was seen as a serious

weakness by two panel members.

There are 42 control key functions and they

are listed on a handy card that Letter Perfect pro

vides that fits neatly on top of your Atari. It also

lists 13 commands for changing the default format

(margin settings and the like) and the commands

for subscripts and superscripts.

The functions include scrolling, saving para

graphs in memory, and inserting them afterward,

replacing misspelled words automatically, tab

setting, etc.

The program does not permit you to scroll

upward. If you want to back up and read two para

graphs earlier in your text — you must return to

the Lop of the text. Another time consuming feature

is the fact that whenever you go from a main menu

function (such as disk access) back to the text mode

for writing, you must wait for the entire text to

scroll down the screen in front of you. Such features

quickly become tiresome when you are forced to

wait for them.

The Atari screen permits only xh page (a stan

dard, typewritten 8'/l> x 11 sheet) to appear at one

time. Though the panel Felt that this was not fatal,

it was seen as a constraint for many wordprocessing

applications. In general, the more text available to

you at a time, the easier it is to edit and review.

One of the primary differences between using

a typewriter versus a wordprocessor is that, on the

latter, you do not hit a carriage return until you

reach the end of a paragraph. The computer will

later break your text into individual lines when

printing it on paper. Typing becomes more con

venient and faster.

Related to this is a "parsing" feature whereby a

word will not break at the rightmost side of the

screen. If you type through the right side (your

word flows onto the next line), Letter Perfect jumps

the entire word down to the start of the next line.

Some word processors parse, some do not. It is

sometimes thought that parsing makes it easier lo

read a video text since no words are ever broken in

half. The majority of our panelists fell, however,

that the jumping action dining typing is more

distracting than the minor inconvenience created

by randomly hyphenated words on screen. What is

more, parsing wastes screen space.

After, or during, text entry a process called

editing is used to correct errors, change wording,

move paragraphs, etc. Editing using "LETTER

PERFECT" is a simple process identical lo editing

BASIC, programs. The cursor is moved using both

the control key and a cursor direction key. Then

characters are inserted/deleted using the control

and insert/delete keys.

More sophisticated editing capabilities are also

provided:

Search — Automatically searches for a specific-

text string. Allows easy location of certain area

of text.

Search/Replace — Automatically searches for

a specific string and replaces it with another

string. Very useful for changing misspelled

names, etc.

Scroll 1 Page — Automatically displays the

next complete page of text. This is more

convenient than line scrolling which is also

available.

Go To End/Beginning Of Line — Moves the

cursor to the end/beginning of the current

line. This saves time in moving the cursor.

Also provided is the ability to edit blocks

(paragraphs or as much as two pages) of informa

tion. This allows moving paragraphs within the

text without retyping. This capability is useful.

The General Overview

•Panelist #1: "This is my first use of a word pro

cessor as a writer. What do I think of it? On that

score, the only thing I can say is sensational.

After this first effort, I am fully prepared to

kiss those old manual Underwoods and Royals

goodbye.

But, remember, I am doing this review from

the standpoint of a professional writer, not a busi

nessman or an engineer, for the kind of final

polishing I want to do, the editing functions of this

program are everything I could ask for. Formatting

is not particularly important to me, since most of

the writing I do consists of fairly simple blocks

of text.

For writing articles, papers, simple business

letters, and the usual run of home uses, I find the

Letter Perfect program to be quite adequate. It

also happens to be fun to use, something which is a

lot more important than it sounds.

Like many people who get paid for writing, I

find one of the hardest things in the world to do.

and one of the easiest things to avoid, is just plain

sitting down and writing. Since I've had this pro

gram in my home, I've discovered that whenever a

new idea comes to me, I can't wait to get at it."

•Panelist #2: "I feel that Letter Perfect (with ex

ceptions such as parsing, no upscrollmg, etc.) makes

extensive and positive use of the computer as a

writing tool. 1 would wonder, though, if ihe Atari.

with its 1/2 printer-page screen limitation, would

be the best computer to use for lengthy writing
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a rrows and the inse rt and dele te fu nctions, and 
they operate in Leu er Per fect just as you wou ld 
no rmally use them to write a program on your 
Ata ri . There are some things to watch out for , 
however. 

O ne freque ntl y uses the lab key to move to the 
middle of a line. If you use the tab key in Letter 
Pe rfect on a line tha t has tex t on it, the tab will 
erase as it goes alo ng. T his was seen as a se rio Li s 
wea kn ess by two panel me mbe rs. 

T here a re 42 control key functions and they 
a re li sted on a hand y ca rd that Letter Perfect pro
vides that fits nea tl y on top of your Atari. It a lso 
li sts 13 commands for changing the defau lt fo rmat 
(ma rg in seuings and the li ke) and the comma nds 
for subsc ripts and superscripts. 

T he functio ns incl ude scrolling, saving para
graphs in me mor y, and inserting them a fte rwa rd , 
replacing misspe lled words automatica ll y, tab 
setting, e tc. 

The program does not permit you to scro ll 
upward. If yo u wal1l to back up and read two para
g ra phs earli e r in your tex t - you must return to 
the top of the text. Another time consuming feature 
is the fact that whene ve r yo u go from a main tne nu 
functio n (s uch as disk access) back to the tex t mode 
for writing, you Ill llst wa it fo r th e en tire text La 
scroll down the screen in frol1l of you. Such features 
quickly become tiresome when you are forced to 
wait for thelTI. 

The Atari screen pe rmits onl y '/2 page (a stan
da rd , typewritte n 8 '/2 x II sheet) to a ppea r a t o ne 
time. T hough the panel felt that this was no t fa ta l, 
it was seen as a constraint for many wo rd processing 
applications. I n genera l, the more text ava ilable to 
YO LI at a time, the eas ie r it is to edi t and rev iew. 

O ne of the primary diffe rences between using 
a typewrite r ve rSlI s a word processor is that, o n the 
latter , you do not hit a carriage return until you 
reach the e nd of a /)"mgra.ph. T he computer will 
late r break your text into indi vidual lines whe n 
printing it o n pape r. Typing becomes mo re con
venie nt and faster. 

Rela ted to this is a "parsing" feature whereby a 
wo rd will not break at the ri ghtmost side of the 
screen . If yo u type through the ri ght side (your 
word nows o nto the nex t line) , Letter Perfcctjumps 
th e e ntire word down to th e start o f th e nex t line . 
Some wo rd processo rs parse, some do not. It is 
sometimes thought that parsing makes it eas ier to 
read a video text since no words are ever broken in 
hair. T he majori ty of our pa nelists fe lt , however, 
that the jumping action during typ ing is more 
distractin g than the minor inconvenience created 
by ra ndo ml )' h yphenated word s o n sc reen. Whal is 
more, parslIlg wastes screen space . 

After, o r d urin g, te xt e nlry a process ca ll ed 
ed itin g is used to correc t e rrors , change wo rd in g , 
move paragraphs, etc. Edi ting using "LETTER 

PERFECT" is a simple process ide ntica l to edi ting 
BASI C programs. T he cursor is moved using both 
the control key and a curso r directi on key. Then 
cha racte rs a re inserted/de leted using the contro l 
and inse r t/d ele te keys. 

More so phistica ted edit ing capabiliti es are a lso 
provided : 

Search - Automatica lly searches fo r a specific 
text string. A ll ows easy locatio n of certain area 
of lex t. 
Search/Replace - Auto matica ll y searches for 
a specific slI"ing and re places it with anothe r 
string. Very useful for changing miss pelled 
names, etc. 
Scroll 1 Page - Automa tica ll y displays the 
nex t complete page of text. T his is mo re 
convenient than line scrolling which is a lso 
ava ilable. 
Go To End/Beginning Of Line - Mo ves the 
cursor to the end/beginning o f the curre nt 
line. T his saves tim e in movin g the cu rsor. 

Also provided is the ability to edit blocks 
(paragra phs or as much as two pages) of informa
tion . T his a llows mov ing paragraphs within the 
tex t without retyping. This capab ili ty is use ful. 

The General Overview 
·Panelist #1: "This is m y first use ofa wo rd pro
cessor as a write r. What d o 1 think of it? O n that 
score , th e o nl y thin g I can say is sensa t.io nal. 

After this first e ffort, I am full y prepared to 
kiss th ose o ld ma nual Underwoods and Roya ls 
goodbye. 

But, remembe r , I am doing this rev iew from 
the sta nd point o f a pro fessional write r , not a busi
nessman o r an e ng ineer. Fo r th e kind o f fi nal 
po li shing I want to do , the editing fun ctions o f th is 
program a re eve rything I could as k for. Formatting 
is not particu larl y impo rtant to me , sin ce most o f 
the writin g 1 do consists o f fairl y simple blocks 
of text. 

Fo r writing a rticles, papers, sim ple business 
le lle rs, a nd the usual run of home uses, I find the 
Lette r Perfect program to be quile adequate. It 
" Iso happens to be fun to use, somethin g which is a 
lo t more important th an it sounds. 

I.ike ma ny people who get paid for writin g, I 
find one of the hardest t. hings in the world to do , 
and o ne of th e easies t thin gs to avoid , is just pla in 
silti ll g down and writill g. Sin ce I've had this pro
g ram ill my ho me, (" ve di scove red thal whc never a 
new idca cO llles to me, I ca n't wait to get at it. '· 

·Panelist #2: " I fedlhal Lette r Perfect (wi th ex
cept ions such as parsing, 11 0 upscro llin g. e tc.) makes 
extensive and posilive use of th e co mpuler as a 
writing too l. I wo uld wo nde r, th o ug h, if"th e Ata ri , 
with its 112 prinle r-page screen limilation , wo uld 
he I he best com puter to use for length )' wr itin g 
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tasks. However for shorter, more common, word

processing {essays, letters, mailings and the like).

Letter Perfect on the Atari does an admirable job."

•Panelist #3: "Space does not permit a discussion

of all the features of "LETTER PERFECT" or a

complete description of the keystrokes necessary to

accomplish the functions. However, let me say that

"LETTER PERFECT" is a very powerful word

processor which has been written with ease of

operation in mind and should be considered by

Atari owners with word processing applications."

Letter Perfect

LJK Enterprises, Inc.,

P.O.Box 10827

St. Louis, MO 63129

$149.00

An Overview oj Tcxtwizard is currently beingprepared.

Watch for it in an upcoming issue oj COMPUTE!.

Letter Perfect Atari Functions

KEY FUNCTION

CTRL A GO TO BEGINNING OF LINE

CTRL B BOLDFACE TOGGLE

CTRL C CENTER NEXT LINE

CTRL D DELIMITING CHARACTER

CTRL E (END) GOTO END OF TEXT

CTRL F FORMAT LINE

CTRL G FOOTER

CTRL H HEADER

CTRL I IMPROVE TEXT

CTRL J (JOIN) ADD TO BUFFER

CTRL K (KILL) DELETE BUFFER

CTRL L (LIFT) INSERT FROM BUFFER

CTRL M MOVE TO BUFFER

CTRL N (NEXT) DELETE NEXT BLOCK

CTRL 0 (ON, ON. ON) CONTINUOUS SCROLL

CTRL P FORCED END OF PAGE

CTRL Q SCROLL ONE PAGE FORWARD

CTRL R (REPLACE) SEARCH AND REPLACE

CTRL S (SEARCH) SEARCH ONLY

CTRL T (TOP) GO TOP OF SCREEN

SHIFT LOCK

UNDERLINE TOGGLE

SPECIAL PRINT CHARACTERS

DELETE ALL BEFORE CURSOR

DELETE ALL TEXT

DELETE ALL AFTER CURSOR

GOTO ENDOF LINE

EXIT EDITOR

MOVE CURSOR UP

MOVE CURSOR DOWN

MOVE CURSOR TO LEFT

MOVE CURSOR TO RIGHT

INSERT CARRIAGE RETURN

DELETE NEXT LINE

INSERT LINE AT CURSOR

CLEAR TAB AT CURSOR

SETTAB AT CURSOR

DELETE A CHARACTER

INSERT A CHARACTER

GO TO BEGINNINGOFTEXT

DELETE LAST CHARACTER

TAB TO NEXT TAB STOP

ATARI SOFTWARE at

DISCOUNT PRICES
from

COMPUTER HOUSE
Adventure International *"9- «t«" o<* phc«

Adventures 1 thru lOeach (C) 19 °5 16.OO

Star Trek 3.5 !C> 19 » 16-00
Angleworms (C) '4 95 11.95
SurxJov Got! (C) H.95 11.95
Mountain Shoot (C) '4.95 11.95
Deflection (C) '4.95 11.95

Automated Simulations

Datestones of Pyn (c) 19.95 16.OO

Invasion Orion (C) 24.95 2O.OO

Rescue at Rlgel 29.95 24.OO

The Code Works
Indis 1 (C) 995 7.95

(D) 12v5 1O.35

Iridis 2(C) '595 12.75

(D) 1895 15-15

Crystal Computer

Galactic Quest (D) 29.95 23.95

House of Ushet <D) 2d.95 2O.OO

Imperial Walker (D) 29.95 23.95

LoiOf Wars (D> 29.95 23.95

Ume Crystal <D> 39.95 31.95

Sands ol Mars (D) 39.95 31.95

Summer dOOO BC <D) 19.95 15.95

Dynacomp, inc.

vaiaei (C) 14 96 11.9a

(D) IS 95 15.15
Flight Simulator (C) 17.95 14.35

Optimized Systems Software

Basic A* (0>.....' 80 OO 7O.OO
OSjA (formerly CP'A) (Dl 6O.OO 7O.OO

Personal Software
VisiCOIC Atari 199 95 149.OO

Program Design, Inc.

Bowllng(C) »*« 13.5S

Code Breaker <C) 16v5 '3.55
MlniCrossword(C) '0'5 13.55

Preschool IQ Builder (C) '6W u.55
Word Search: Spanish '°°S 13.55

Qualify Software

Assembler (C) 24 95 2O.OO
65O2 Disassembler (C) "-95 9.95
Fastgammon (C) l'« 15.95

lank Irap (C) H95 9.55

(D) U95 11.95

Tanliek(C) 1195 9.55
(D) 1*95 11.95

OS Forth 79 95 63.95

Swiftly Software
Programming Aids I (C) 1* 9b 11.95

(D) 1V95 15.9S

File-IKD) 34 vS 27.95
File-it 2 (D) 49 95 39.95

T.H.E.S.I.S.
Word SciamDie (C) 15OO 12.OO

SpeUDOuna (C) iSOO 12.O0

SB Data lapes 1 thru 1O

each rape 5 00 4.OO

All 'O 50 OO 36.OO

(C) Cassette (D) Diskette

IF YOU DON'T SEE IT, write and ask!
Send orders to:

COMPUTER HOUSE
P.O. Box 369. Dept. 1O Mammoth Lakes, CA 93546

(714) 934-6538

Terms; FOR FAST DELIVERY. send certified checks, money ordsn or Visa or

MesterCard numbar and explrallon date. Personal checks require 3 weoks lo
clear. ADD 11.50 lor postage Orders over S10O we pay shipping. All foreign

orders ad IIO 00 CALIFORNIA residents add 6% tax. Prices subject to change.
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tasks . However for sha ner, more COlllmon , word 
process ing (essa)'s, le tte rs , mailings and the like), 
Letter Perfect on the Atari does an admirablejob." 
·Panelist #3: "Space does not permit a discussion 
of all the feallircs 01" "LETTER PERFECT" or a 
complete desc ription 0 1" the keystrokes necessa ry to 
accomplish the funct ions. However . let 11le sa}' Lhat 
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processor wh ich has been wr iue n with ease of 
operation in mind and should be conside red by 
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Letter Perfect Atari Functions 
KEY FUNCTION 

CTR L A GO TO BEGINNING OF LINE 
CTRL B BOLDFACE TOGGLE 
CTRL C CENTER NEXT LINE 
CTRL D DELIMITING CHARACTER 
CTRL E IEND I GO TO END OF TEXT 
CTRL F FORMAT LI NE 
CTRL G FOOTER 
CTRL H HEADER 
CTRL I IMPROVE TE XT 
CTRL J (JOIN) ADD TO BUFFER 
CTRL K (K IL L) DELETE BUFFER 
CTRL L (liFTIINSERT FROM BUFFEA 
CTRL M MOVE T O BUFFER 
CTRL N (NEXT) DELETE NE XT BLOCK 
CTAL 0 ION. ON. ON) CONTINUOUS SCROLL 
CTRL P FOR CED END OF PAGE 
CTRL a SC ROLL ONE PAGE FORWARD 
CTRL R IREPLACE I SEARCH AND REPLACE 
CTRL s ISEARCHI SEARCH ONLY 
CTRL T tTOP) GO TOP OF SCREEN 

CAPS LOWR SHIFT LOCK 

CTR L U UNDERLINE TOGGLE 

CTR L V SPECIAL PRINT CHARACTER S 

CTRL W DE LETE A LL BEFORE CURSOR 

CTRL X DELETE A LL TEXT 

CTR L Y DELETE A LL AFTER CURSOR 

CTRL Z GO TO END OF LINE 

ESC EXIT EDITOR 

CTA L + MOVE CURSOR UP 
CTR L ... MOVE CURSOR DOWN 
CTRL _ MOVE CU RSOR TO LEFT 

CTRL_ MOVE CURSOR TO RIGHT 

IRETURN) INSERT CARR IAGE RETURN 

sft -DEL DELETE NEXT LINE 
sfl- INS IN SERT LINE AT CURSOR 
CTAL TAB CLEAR TAB AT CURSOR 
sft-TAB seT TAB AT CURSOR 
CTRL DEL DELETE A CHARACTER 
CTAL INS INSERT A CHARACTER 
sfl-C LEAR GO T O BEGINN ING OF TEXT 

D EL DELETE LAST CHARACTER 

T AB TAB T O NEXT TAB STOP 

ATARI SOFTWARE at 
DISCOUNT PRICES 

from 

COMPUTER HOUSE 
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Adventure tnternatlonal 
AdVentures llhru lOeoch (c) . 
Slor Trek 3.5 (e) .. 

Sug_ r_tall Our Prlce 

Angleworms (e) .. 
Sunday Gotl (e) .. 
Mountain Shoo! (e) . . 
Dellecllon (e ) .. 

Automated Simulations 
Ooleslones 01 Ryn (e) .. 
InvoslonOrioo eel ........ ... . 
Rescue 01 RIgel .. 

The Code Works 
InOls 1 eel 

(OJ 
1li0IS 2 eel 

IDJ 

Crystal Computer 
Galactic Quesl (D) ... 
Hou5e of Usher (D) 
Impe4101 Wolker (D). . • ••••• ___ ••••. -
lazor Wors (D) .. 
Utt1e Oyslol (D) ... 
Sands Of MaIS (D ) . . 
SUmm&f 4000 BC (D) ... 

Dynacomp, Inc. 
Vola8l \C) 

IOJ 
Flig ht Simulator (el 

Optimized Systems Software 
Bosle A' (D) .. 
OSIA (IOfmerly CP/A) (0) .. 

Personal Software 
ViSlcolc Atoli 

Program Design, Inc. 
Bowling (C) 
Code 8Il!KJker ee) 
MIni OOUWOfd ee) 
Presc:hoOIlQ8uiIdef ee) 
Word S.CIICh: Spanish 

Quality Software 
As.sembier (e) .. 
0502 Dlsauembler (el . . -. . .. . -. . . . . 
FasTga mmon (e ) 
Tonk l rOD (e) 

(OJ 
10rl Irek Ie) 

IDJ 
QS Fonn 

SwlMly Software 
Programming Aids 1 (el 

(01 
File·IT tOJ 
Frle·IT 2 (0) 

T.H.E.S.l.S. 
Word ScramOle (e) 
SpellOQuna (e) 
S8 OCTe lopes 1 lruu 10 

9QC1'I 100e 
AJI 10 

.... _._ ..... 19.95 16.00 
19.95 16.00 
14.95 11 .95 
14.95 11.95 
14.95 11.95 
14.95 11.95 

..... 19.95 16.00 
.... 24.95 20.00 

.. .. __ . 29.95 24_00 

QQ, 7.95 
12q5 10.35 
1595 12.75 
1895 15.15 

29_95 23_95 
24.95 20.00 
29.95 23.95 
29.95 23.95 
39.95 31.95 
39.95 31.95 
19.95 15.95 

14 95 11.95 
1895 15.15 
17.95 14.35 

80.00 70.00 
110.00 70.00 

IQQQS 149.00 

\695 U .S5 
1695 13.55 
1095 13.55 
10 95 13.55 
1095 11.55 

24.95 20.00 
.. 11 .95 9 .95 

1995 15.95 
11 95 9.55 
\4 95 11.95 
11 95 9.55 
1495 11 .95 
79 95 63.95 

14 9~ 1\.95 
11,1 95 15.95 
3495 27.95 
4995 39.95 

1500 12 .00 
1500 12 .00 

'00 • . 00 
5000 36.00 

(C) Cassette (D) Diskette 

IF YOU DON'T SEE IT, write and ask! 
Send orders 10: 

COMPUTER HOUSE 
P.O. Box 369, Depl. 10 Mammoth lokes. CA 93546 

(71 4) 934·6538 
Tlrm.: FOR FAST DEliVERY, .. nd c.,Ullld chick •• monlY ordlrl or VI" or 
Mlillre"d numblr Ind uplrlUon (1.11. Plr.on.1 chick. rlqulrl 3 wllk. to 
Clili. ADD SI.50 lor postage. Orders over S100 we pay snIpping. AJI Torelon 
orders ad S10.00 CAl iFORNIA re sidenTs odd 6 % tal. PrICes subl8CTIO chonge. 
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SPECIAL PRINT CHARACTERS

'SUBSCRIPT $r> PRINTSTRINGn

* SUPERSCRIPT #n PRINT NUMBER n

FORMAT REPRESENTATIONS

d default values

r reset standard

t lop margin

m left margin

j justification

w set line width

1 line spacing

p printed lines/page

s stop

f set type font

a margin adjust

b bottom margin

n set page number

DEFAULT VALUES

d

r

t

m

i

w

I

P

s

f

a

b

n

(no number needed)

(no number needed!

5 spaces

10 spaces

1 (Justify)

64 characters

I (single spacing)

56 lines

0 (no stop)

0 (lOcpi)

0 (no adjust)

5 spaces

0 (not printed)

Atari Disk File

Dump

Editor's Note: The manufacturer provided thefollowing

updates, now included in the standard Letter Perfect 2.0.

Our review panelists did not work with version 2.0.

— RTM

Manufacturer's Update
Letter Perfect Version 2.0 differs from the earlier version

in the Following manner:

1. Fonts — The following enhancements have been made

with regard Jo the two different printers supported by this

program.

A. Atari 825 Printer and Centronics 737-739 have the

following changes. The PROPORTIONAL FONT of

this printer is not the default font in the program. The

PROPORTIONAL FONT is right justified as a

default value. Font I is the condensed font of Iti.7

characters per inch and Font 2 is now the 10 character

per inch font. All of these fonts are right justified as a

default value, and can be used as indicated in the

manual. Boldface or expanded print can now be used

within the body of a line without regard to other types

of fouls also appearing in that line. Right justification

will remain in effect. The left margin is now set at a

default value of 12 and the width defaults to 78. The

use ol die adjusted margin may cau.se minor difficulties.

The left justification of the adjusted margin may cause

some variance because all spaces in the margin are

twelve dots wide. This font allows for variation in the

individual character and therefore the alignment may

no! be as straight as desired. To obtain optimal results

it is best to experiment.

B. Epson MX-80, MX-100, GRAFTRAX—These

printers may now be used with this program with die

following changes noted. If you have the new GRAF

TRAX Proms as sold by Epson, you may use the

additional characteristics of Italics characters. Italics

are turned on by using die superscript command

(CTRL-V?) as described in the manual. Italics are

turned off by doing a subscript (CTRL-V*). Under

lining may Ix' performed on short words by using the

underline toggle (CTRL-LJ). If an excess number of

characters are underlined the printer may time out.

Boldface ma\ now be used in the main body of the

text.

2. Header and Footer Spacing — The spacing between

headers and foolers and the main bod) of the text is now

variable. The defaults are 4 spaces for headers and 4

spaces for footers. They may be changed In* entering a

lower case h followed by the spacing fur a header in a

formal line (starting with a CTRL-F) and footer spacing

can !>e changed by using a lower case / in a format line. (§

Robert W. Baker

Atca NJ

Here's another handy utility program tor the Atari

800, for anyone with an 810 or 815 disk drive. It

provides a hexadecimal dump of any disk file along

with an ASCII representation of any valid ASCII

characters. With this program you can quickly

examine how Atari BASIC stores programs and

data on diskette. This could be extremely valuable

when debugging programs that write or read disk

data files.

The program was written to provide only

printed output, since most dumps would be too

large for the display. Also, the printed output was

formatted for the 80-column Atari 825 printer. If

you only have the 40-column Atari 820 printer, the

program can be easily modified for the shorter line

length. Simply shorten the heading lines in program

lines 302 and 310. stopping at "7." Then change

the loop count in line 600 from 16 to 8 to print

eight bytes per line instead of 16. You might also

want to shorten the filename printout and remove

the CHR$(15) and CHR$(14) from line 300. That

should be all you have to change for the 40-column

format.

To use the program, enter the filename for

the disk file to be dumped, such as: FIl.EDMP.BAS

The drive number always defaults to 1. The file

name will be printed at the top of the listing along

with a byte count heading. The dump will then

follow with 16 bytes per line. At the end of each

line is the ASCII representation oi any data that is

a valid ASCII character. All unprintable characters

are printed as periods in the ASCII field.

As the dump is being printed you can press

any key on the keyboard to halt the output. Then

press "C" to continue the dump, "R" to restart and

select another file to be dumped, or "S" to stop the

program and terminate the dump.

If the end of the disk file is reached, the pro

gram will indicate on the dump the end of file

(EOF) was reached. You may want to note the

TRAP statement in program line 228. When an

error is detected, the program brandies to line

900. A PEEK of location 195 checks for error

number 136. If an end of file (error #136) was

detected, the program returns to ask for another

filename. Otherwise, the detected error is indicated

on the display and the program terminates after

closing all files.
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SPECIAL PRINT CHARACTERS 

• SUBSCRIPT So PRINT ST RING n 

" SUPERSCRIPT Nn PRINT ~JUMBE R n 

FORMAT REPRESENTATIONS DEFAULT VALUES 

d defau lt values d (no number needed) 

r reset standard r (no number needed) 

t top margin 

m left margin 
j just i f icat ion 
w set l ine width 

tine spacing 

p printed li nes/page 
5 stop 
f set type font 

a margin adjust 
b bottom marg in 

n set page number 

t 5 spaces 
m 10 spaces 

1 (justify ) 

'III 64 characters 
I (sing le spac ing) 

p 56 lines 
5 0 (no stop) 

f 0 (10 cp i) 

a 0 (no adjust) 

b 5 spaces 
n 0 (not printed) 

Editor's Noli': Th e mallufacltu'f!1' provided the following 
updales, now inc/ud,d in Ih e s(muulrd Lefler P"'fec( 2.0. 
OW" review panelisis di(1 not wo'rk with version 2.0. 
- RTM 

Manufacturer's Update 
LellCI" Perfect Versio n 2.0 differs from the earlier vers ion 
in the following manner: 

1. Fonts - The following enhancements havc been made 
with reg-d rd lO thc twO dirferent printers suppo rted by this 
program. 

A. At ,wi 825 Printe r and CClllronics 737-739 have the 
following ch<l ngcs. The PROPORTIONAL FONT of 
this printer is not the defauh ronL in the program. The 
PROPORTIONAL FONT is rightjustificd as a 
dcr;mlt value, Font I is the condensed ronl of 16.7 
characl.t·rs per inch and Font 2 is no ..... the 10 chan.Kter 
per inch rOil I. All o f these ronls are right j ustified as OJ 

d efauh va lue. a nd can be used as indicated in the 
manual. Boldf'Ke or expanded print can now be used 
wi lhin the body of a line without ref:,'drd to other types 
of Ion Is also appearing in thaI line. Rig hljusti fi c."ll ion 
will remain in err{'Ct, T he left margin is now set a t a 
dc fau h va lue of 12 and the width derau lts to 78. The 
use or the a(ljusted ma rf:,rin may causc mino r difficu lties. 
The le ft justification o f the a(ljuslcd mal'gin mily causc 
some \"ariam:e because all spaces in the margin arc 
Iwelvedots wide. This fo nt a llows for variation in the 
individu <1 1 dmraclcr and therefore the a lignmcnt mOl)' 
110t be <I~ stra ight <IS d esired . To obtain optim,ll rcsu lb 
it is bcs[ 10 eX lx·rimc:: n t. 

B. Epson ~ IX-80. MX - IOO. GRAFT RAX - T hese 
printers may no\\' be used \\'ith this program wi th [he 
fo llowing cl l,tngcs noted . I f you have the nt·w GRAF
TRAX Proms:t:-. sold by Epson. you may usc the 
add itiolla l characteristics of Italics characters. llil lics 
are turned o n b)" using the superscripl com mand 
(CTRL.V:) as d csCl;I>ed in the man ual. h.a lies are 
turned offby doing a subscript (C rRL-V"'). Und er
lining 111 ;1\' be: pcrfonm:d o n short wurds by using the 
umle riill t.' I"gglc (CTRL-U). Ifan excess numbe r I,f 
character~ art.' u nderlined the printl.T Illay Li me out. 
Buld r;lCt.' 111:1) II OW be lIsed ill thl' main h()d~ ortile 
ICX I. 

2. Header and Footer Spacing - ·rht· spacil lg IX lwcen 
hl'41(kr~ ,lIld fo()te r~ a nd the main hodv of the tex t i~ IIU\" 
va riable. T ht., (kra lllt ~ a rt.' -I Sp,KC~ for h C;ldc rs and ... 
spaces for footers. Tht.·y mar be changed In' e!l lering a 
lowcr GISC h fo llowcd hy the spacing foJ' a hemicr ill a 
fo r l1la[ Ii Ill' (sta rt ing wi th a CTRL-F) and foo te l'spacing 
G ill IX:" changed In' using a lower GISt.' I. in a fomlat lill c. © 
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Atari Disk File 
Dump 
Robert W Baker 
Atco. NJ 

Here's another hand y uti li ty program for the Atari 
800, for anyone with an 8 10 or 8 15 disk drive . It 
provides a hexadecimal dump o f (ll1Y disk file a long 
with a n ASC I I represem ation of a ny val id ASC II 
characters . With this progra m you can quickl y 
examine how Atari BAS IC SLOres programs and 
data on diskette. This could be ex tremely va luable 
whe n debugging programs that write or read disk 
data fil es . 

T he program was wriLLen LO prov ide onl y 
primed output, since most dumps wou ld be LOo 
la rge for the display. Also, the primed output was 
form a LLed for the 80-column Atari 825 prim er. If 
yo u onl y have the 40-column Atari 820 printer , the 
program can be easil y modifi ed fo r the shoner li ne 
length. Simply shorte n the head ing lines in program 
lines 302 a nd 3 10, SLOpping at "7. " T hen change 
the loop count in line 600 from 16 LO 8 LO print 
eight bytes per line instead of 16. You might also 
wa nllo sho n en the fil ename prinlolll and remove 
the CHR$( 15) and C HR$( 14) from line 300. That 
shou ld be all you have LO change for the 40-co lumn 
format. 

To use the p rogram, enter the fil ename for 
the d isk fil e LO be dumped, such as: FI LEDM P.BAS 
T he dri ve n umber always de fau lts LO I . T he fil e
name will be printed at the LOp of the listing along 
with a byte count heading. T he dump will then 
fo ll ow with 16 bytes pe r line. At the end o f each 
line is the ASC I I re presentat io n of a ny d ata that is 
a va lid ASCI I character. All unprimable cha racte rs 
are primed as periods in the ASC I I fi eld. 

As the d um p is being p rimed yo u ca n press 
an y key on the keyboa rd to halt the o utput. Then 
press "C" LO continue the dump, "R" to res ta rt a nd 
select another fil e to be dumped , or "S" LO SLO p the 
program a nd terminate the dump. 

I f the end of the disk fil e is reached, the pro
gram will indicate on the d ump the e nd o f fi le 
(EO F) was reached . You may want 10 note the 
TRAP state ment in program line 228. When an 
e rro r is detected , the program branches 10 line 
900. A PEEK of location 195 checks fo r er ror 
nu mber 136. I f an e nd o f fil e (e rror # 136) was 
d etected , the program retu rn s to ask for another 
fi lena me. O the rwise, the detected error is indica ted 
on the display and the p rogram te rminates after 
closing a ll fi les. 
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iy Kfc.1 I .t+f.-v-.;^^";.;..v»;./,.^*+i*.t.^.v.',i"Jr-i-'f''r';'"';'>V"V-r

25 REM HEH DISK FILE DUMP
35 REN B¥= ROBERT 14. BAKER

46 REM 15 WINDSOR DR, ATCO NJ 08084

70 GRAPHICS 8

106 DIM H$<Ib)JS$(i6),F$(ib>

110 H*=n0I23456789ABCOEF"

130 F*="D1="

150 OPEN #li4,8/'Kn
200 PRINT CHR*<125;';" HEX F I L

E D U II P ":? :?

210 PRINT "ENTER DISK FILE NAME"

220 IhPUT S* = F$(4i 14>=S*
225 IF S*="n THEN 880

228 TRAP 900

230 OPEN #5,4,y,F$

280 OPEN #2,8,8, "P"

£90 PRINT CHR$C 125); "DEPRESS ANY KEY TO

HALT PRINTER"'PRINT #2
300 PRINT #2iCHR$<i5>;"HEK DUMP OF FILE

—> "iF*;CH?$( 14)-.PRINT #2

302 PRINT #2;"BYTE* 0 12 3 4 5b

789ABCDEF"
310 PRINT #2;"

320 POKE 764,255

370 U=INT< ft/256 >=GOSUB 1889

375 IM-(U*256>:GGSIE 1080
386 PRINT t2i"! ";

400 S$=llli

600 FOR X=l TO lb = GET #5,U

610 GOSUB 1000 = PRINT #2.;" "j

615 S$OO=\":IF (U>31> AND (1X123) THEN

S*<X>=CHR*(U>

620 A=A+M€XT SPRINT #2;" H;S*
640 IF PEEK(764>=255 THEN 370

650 GET #LX

760 POKE 752,1*PRINT
705 PRINT "CONTINUE, RESTART, OR STOP (C

R S) ~'u'

718~GET #1,X*IF X=67 THEN 290
738 IF X=82 THEN 996

740 IF XO83 THEN 719

803 POKE 752,0:CLOSE #1=CLOSE #2=CLOSE #

5=END
900 U=PEEK<195>>IF W<>136 THEN PRINT "ER

ROR# "iU-GOTO 800
910 FOR A=X TO 1S-PRINT #2;" u; =NEXT A

920 PRINT #2;" n;S*:PRINT #2-R?INT #2

;"EOF"

9^ CLOSE #2;CLOSE #5=GOTO 200

1800 H=INT< U/16> = WKH^16)

1810 PRINT #2;H*(H+l,H+l);H*(L+liL+l)i

1920 RETURN

SOFTWARE STREET
PRESENTS

ADVENTURE INTERN AT IONAI

All Stoil Adami'

Advenluroi leach]

ATARI

Muiic Compoier

Kingdom

Hangrfian

Energy Czar

Blackjack

Space Irwaden

Basketball

Video Eoiel

Super Breakout

Computer Chen
3D Tic Tar Toe

Star Roiderj

5crom

A jl

Moili

id*

Cor

Lit

nd

loon Anal

ly s iBond Ant

Stock Anc

Stock Charting

Colculator

nnoncjcl MonootTifnl oyster

Dow Jones Invest Evo|.

Accounts Receivable Syitcn
G^h— I *__- hi!_. C .»

Inventory Control

Word Processor

SOFTWARE

All Talk & Teach Caiiettei 2555

Invila'ron To Prog I, 2,3 (eaehl 16.96

Touch Typing 21.21

15.95 Corw Span.Fren.Germorteach) 50.96

StatiitlUI 16 96

Educ Sys Moiter Coitridge 19 95

50 96 Siatej 4 Copitoli 12 .71

12 .71 European Countriei ICapi 12 .71

12 71 Graph It 16.96

12.71 Aisembler/Editor SOW
12.71 Tolelink I 2' 2'

16 » MicrOloC BASIC 7* 95

33 96 Pilot 74 95

33 96

33 96 CRYSTALWARE

33 96 Fanlosylond 49 95

33.96 Hou*e Of Usher 19.95

48 96 Gallactk Quest 2* 95
16 96 Sumei 16 95

33 96 World WQ[ I I 25.95

33 96 Laie- Wan 25 95

16 95 Sonds Of Mori 35.95

12 71 Beneath The Pyromidi 35.95
21 21 Little Crystal 35 95

21 21 Waterloo I I « «
21 21

25,46 DYNACOMP

60 00 Poker Party 15 95

79 95 Voldei 13 95

399.00 Flight Simulator 15 95

399.00 Monarch '0 95

399.00 Intruder Ale.t 14 95

129.95 Giant Slalom 12 '5

Mai! List

The Com

2 2

UK- Leilai Perlect

Word Procesior

PDI

Minicrosiword

Code Breaker

Memory Builder

Bowling

Vocabulary tlll(each)

Number Serie)

Reading Compreheniion

PreSchool IQ Builder I & II '&

Addition With Carrying

Quanlolotive Comparison!

29.95

42 95

129 95

14 95

'4 95

14 95

14 95

14 95

14 95

14 95

14 95

14 95

15 95

PERSONAL SOFTWARE

Mjcrocheti 17 95

Checker King 17 95

VisiCalc 16995

QUALITY SOFTWARE

Fast Gammon 16 96

Tari T.efc 10 16

Tank Trop 10 16

Disassembler 10 16

Anembler ;1 31

3D Superg.ophici 33 96

QS Forth 67 96

AND MUCH MORE!!

HARDWARE

ATARI BOO 16K

ATARI 400 16K

ATARI 410 Recorder

ATARI BIO Diik Drive

ATARI 315 Dual Disk

ATARI 820 Printer

ATARI 822 Prinl«r

ATARI B25 Printer

ATARI 830 Modem

ATARI 850 Intt Mod

8K Rom

16K Ram

Poddlei tpf)

layilick leachl

Blank Dukerlei (51

73900

339.00

65.00

439 00

1049 00

349 00

349.00

699.00

159 00

169 00

49.00

99 00

17 00

9.00

22 50

FREE CATALOG AVAILABLE

SOFTWARE STREET

3392 Clipper Dr.

Chino, CA 91710

(7)4) 597-6959

ATARI IS A REGISTERED

TRADEMARK

52 00 minimum shipping

□ficei subject to i-honge
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10 ~~Et1 tl:¥.:*::~~** :t:t.~~*:~::**l:$:*:~:::~~l*:~~:~~*::;::~~*:*** 
25 F:E~l HEX D 1:31< FILE [)Jl"1P 
35 F..'EM BY ' ROBERT l·t. BAKEF: 
40 FHl 15 l·llNDSOF: DR .. ATeO tiJ 0:3004 
60 ~~Et'1 ::~:U:~t ::,;c~'t.*#.:~~t:t.* :~~~:~:~:i::*:~::~::t.*t:$:t.~~ :~c*=* 
70 GRAPHICS 0 
100 DItl H$( 16 ),S$( 16).F$(16) 
110 H$= " 0123456789A8CDEF" 
13fl F$="m ," 
150 OPH1 #1 , 4 .. 0, "1(" 
20~1 PRIm CHR$( 125);" H E :~ F I L 
E DU~lP " ,'i,':' 

210 PRI m "EtITEF: DISK FILE t1Al1E" 
2~'£1 Hf'UT S$'F$(4 , 14)=S$ 
225 IF S$="" THEt1 800 
22'<3 TRAP 900 
230 OFH1 #5,4 .0, F$ 
2&'0 OF'EH #2, B, 0, "P" 
290 PRIm CHR$( 125 ); "DEPRESS AN\, KEY TO 
WlLT PRImER" ' PRHH #2 
300 PRHH #2 ; C!-f;:$( 15 ); "HD': DU1F' OF FILE 
--) "; F$ ; C!-f;:$( 14 )' PRHIT #2 
302 FiW·H #2 ; "B'-ITE# 0 1 2 3 4 5 6 

7 8 9 A 8 C 0 E F " 
310 PRItH #2; ,,-------------------------
--------------------- ______ 11 

3~'0 Pu'E 764, :C.'5.S 
370 U= Itm R/ 256 ;. ' GOSUB 1000 

COMPUTE! 

375 ~)=fH Ut::.'56 ) ' GOSUB 100(1 
300 PRItH #2; ", "; 
400 S$="" 
600 Fffi )(=1 TO 16 ' GET #5 , IJ 
61€1 GOSUB 1000, PRItH #2; " "; 
615 S$OD=" . '" IF (1)31) f:t-[I (1)< 123 ) THEN 

5$( >( )=CHR$( I) ) 
6:0'1-) A=A+ 1 ' tiE>n )(, PRItIT #2; " " ; S$ 
640 IF PEEk\ 764 )=255 THEN 370 
650 GET #1, >( 
700 POKE 752, 1 ' Pf..' HiT 
705 PRItH "CotHHU, RESTAF:L Ct: ::;TOP (C 
J RJ ~:;) ?U; 
710 GET #1, >(, IF :>(=67 THEti :o'9fl 
730 I F ~:=82 THEt1 990 
740 IF :';< )83 THEN 710 
8fJ0 POKE 752 , O' CU):3E #l ' CtmE #2 ' CLOSE # 
5 ' Ef[) 
9()0 U=PEEK( 195 ;' '·IF lJ0 136 THEN PRItH "ER 
ROR# "; U ' GOTO 800 
91(1 Fffi A=X TO 16 ' PRHiT #2 ; " "; 't'E)(T A 

9''<''0 PR ItH 12;" 
; "EOF II 

9':-!0 CLOSE #2 ' CLOSE #5' GOTO 200 
100(1 H=H1W)/16 )'L=U- (H:!:16 ) 
1010 PRIm #2;H$(H+LH+1) ; H$( L+LL+i); 
1 ~'0 ~.'ETUF:H 

SOFTWARE STREET 

ADVENT URE INTER NATIO NAl 

All Scoll Adoml ' 
Ad yentu,e l leoch l 15.95 

... TARI 
Mu~i( Com po~ .r 

Kill;dom 
Hongmo n 
Ene rgy CZClr 
81gdjg d 
Spgce In~gder\ 

80~~e t bol l 
Vid eo Eo~el 
Sup . r 8'eo\'oul 
Compute, Chen 
30 Tic Tgr Tg. 
Slg, IIg ioe" 
Sc rom 
Aile ro id l 
Mi,,;le Commo nd 
Mo ili ng li .t 
Motlgoge & Loo n AI\OI)' li' 
Bond Anol )' l i' 
Stod Ano l)'l il 
Slock Chor t ing 
Colc .. loto, 
Finonciol Monogemenl SYIlem 
Dow Jonel InYu l Eyol. 
Accovnh lI«:e iyoble Sylt em 
GenerClt Accounting Sy.'em 
I,wenlo,y Cont,ol 

SO .96 
12 .71 
12 .71 
12 .71 
12 .71 

"" 3396 
33 .96 
3396 
3396 
33 .96 
U96 
1696 
3396 
3396 
1695 

12" 
21 21 
21 21 
21 21 
25 ."6 
6000 
7995 

399.00 
399.00 
399.00 

SOFTWARE 
All Tolk & T eoch Conellel 
In"itol;on To PrO; 1. 2,3 teoehl 
To uch T),p ing 
Conv Span. F,en.Ge", __ ieochl 
Stot il lOCI I 
Edue . S),I.MoI 'e, Carl/ idge 
SICllei & Capital! 
Europeon Count,iel & CCIPI 
Gra ph It 
AI .embler/ Ed itor 
Telel in k I 
Micra.afl 8ASIC 
P ilol 

Cl r STAlWARE 
Fanlal), land 
HOUle Of Ulh er 
Gollect ;c Ouelt 
Sume. 
World Wo, 1 I 
t eler We ,\ 
Sandi O r Ma'i 
Beneal h The Pyr o m,dl 
li" le C'Y"a l 
Walerlo o II 

OYNACOMP 
Pa~e , Parl y 
Vo ldel 
fl ig ),1 Simulolo. 
Mone ,c h 
Inlr uder Ale , 1 

PRESENTSIIII~"~ 

" .. 16.96 
2\.:11 
50.96 
16 .96 
19 .95 
12 .71 
12 . 71 
16 .96 
50.96 
21 21 
7 .. 95 
7" 95 

49 9S 
19 .9S ,.. ... 
169S 
15 95 
2S95 
l5 .95 
25.95 
3595 .. " 
15 95 
13 95 
IS 95 
109S 
14 9S 
12 95 

Ma il li,' 2 . 2 19.95 
The Communicato ' "1 .9S 

LJI(· Lelt e l Pe , leel 
WOfd P'oeello, 12995 

PD' 
Minic,oll wo,d 1495 
Code B,eoke ' 14 95 
Memory Builde. 14 9 5 
Bowling 14 95 
Vocabuto,)' 1&ll leochl t495 
Numbe, Se riel 14 95 
Recoding Comprehen ~i on 14 95 
P'eSchoollQ Build e, I & II [eol 14 95 
Addilion With CO" )' in9 14 95 
OUCInlototi" e Compori lon, 15.95 

Pf RSONA l SOFT w ARf 
Mic.oehl" l1 17 95 
Ch ede, Kin9 17 95 
Vh i Ca tc 16995 

QUALIT Y SOf rWARf 
FOil G ommon 10 96 
Ta.i T ' e~ 1016 
To nl T. op 10 16 
Oi lauemb le r 1016 
Ane mb le, ~ I 21 
3D Supe '9 . o ph io J 3 96 
a s fon .. 67 96 

!! 

HARDWARE 
ATARI BOO 16 K 
ATARI " 00 16K 
ATARI .. 10 Re co rde, 
ATARI BIO Di lk Or i" e 
ATARI BIS Ouot O i ~k 

ATAR I B10 Pr int" 
ATAIII 822 Pr in t" 
ATARI 82S P,inl e. 
ATARt 830 Modem 
ATAR ! 8S0 Inti . Mod . 

81( Rom 
161( Ro m 
Poddlel Ip rj 
JOYItick leochl 
Blank Oi,kelle. l SI 

739.00 
3 39.00 

65 .00 
0900 

10 4 9 .00 
349 .00 
349 . 00 
699 . 00 
159. 00 
169 00 
"9 . 00 
99 . 00 
17 . 00 
9 . 00 

21 . SO 

fREE CATALOG AVA ILABLE 

SOf TWAR E STREET 
3392 C lipper Dr. 
Ch ino , CA 91710 

17 14 1 597 · 6959 

ATARI IS A RE G ISTERED 
TRADEMARK 
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Atari

Program

Library

Ron and Lynn Marcuse

Freehold, NJ

One of the most difficult aspects

of owning a home/personal com

puter is maintaining an accurate

catalog of programs and data

files. We first attacked this prob

lem through the.1 use of a home

grown data base which handled

the program library in addition to

other data. But, alas, it became

too time consuming to manually

update the data base as new pro

grams were added or changes

made. The logical extension to

this concept was to automate the

cataloging process. To accomplish

this, one must compare the index

of the disk to the program library

file, adding or deleting records

on the file as the comparison

warrants. The ease ofOPENing

the ATARI'S DOS directory from

BASIC greatly facilitated the

programming, but more on this

later.

Besides the automatic catal

oging function, other required

features were:

1. Listing the directory from the

program.

2. Cataloging Non-DOS disks.

3. Inquiry, Browseand formatted

Print output of catalog records.

4. Maintaining other data not

supplied by the disk director}'

(source, description, type, and

date).

5. Soiling the file on any field (in

machine language, for speed).

6. An auto-locate function to

RUN any program.

7. Variable search criteria to

locate any program.

8. Creating an internal label L<)

Table 1. List of variables.

NAME SIZE DESCRIPTION

AP4 21 "ATARI PROGRAM LIBRARY"

REC* 62 Program Library Record

VOL* 4 Disk (or other) Volume Number

DSN* 12 Data Set Name (Filespec)

DES* 22 Description

TYP* 7 Type (Game, Data, etc. )

SRC$ 7 Source

DAT* 6 Date (Entry, Version, etc.)

SEC* 3 Number of Sectors

X* var Input String (Main Prog and Sort)

IN* 20 Temporary String Storage

PL*,PC* Filespecs (D: PROGLIB. DB 8, D:DISK.CAT>

SV* 20 Search Value

SS,SE Search (and Sort) Start. End Positions

SK Search Key

B Transact i on Type

R Return Line Number from TRAPped Error

ST IOCB STATUS Value

I,J,L,N Counting -for Loops, Lines, etc.

NP Number of Files in Directory

ID Input/Output Type

SEC,BYT Sector, Byte values for NOTE, POINT

P Output Type (l=Inqy, 2=Browse, 3=Pri nt)

EOF Record Counter

Table 2. Key conversion (Epson MX-80 printer).

SYMBOL ASCII VAL KEY SEQUENCE DESCRIPTION

(Dec) (ATARI)

CAD 0 CON; ,(comma) Null: End of Tab Set Seq

[S3 9 CON; I Horizontal Tab

CC3 14 CON: N Print Double Width Characters

ED] 27,6B ESC:ESC:D Set Tab (followed by Tab Positions

and NULL Char)

LEI 253 ESC;C0N;2 Console Bell

CF3 125 E5C;C0N;CLR Clear Screen

CG] 29 E5C;C0N; = Move Cursor Down

EH] 10 CONj J Line Feed

Note: The string of X's in line 3090 are the printer tabs.

Type the ASCII characters for these decimal values:

6,20,39,53,62,70 (i.e. 6 is C0N;F)

Program 1.

10 DIM flP»(2t),P»(lQ):AP$='ftTflRI PROGRAM LIBRARY}1
12 REM U RON MftRCUSE, FREEHOLD NJ tt

30 OPEN #2,4,0,"K:':POKE 82,0:? "IE]"

50 DIH REtt(62),V0L*[4>,DSN$(12),DES$(22),TYP$l7},SRC*(7),DAT$(6),SEC*[3)

40 DIH X*t500),IN*(20),SV*(20)JPL*M2):PC»="D:DISK.CAT1:PL*="D:PR06LlB.DB"

100 GRAPHICS O:POKE 16,&4:P0KE 53774,64;? :? ,AP*:? ,'E6] CATALOG OPTIONS1

110 ? "[G3 1 flUTO CATALOG 5 UPDATE RECORD"

120 ?' 2 LIST DIRECTORY 6 SORT LIBRARY1

130 ?" 3 ADD DISK <NON DOS) 7 RUN PROGRAM"

140 ?" 4 INQUIRY/LIST 8 END SESSION"

160 BOSUB 6?00:TRAP 160:B=VAL(CHR*(A>>:TRAP 40000;IF B<1 OR B>8 THEN 160

170 B=Btl:IF B>3 THEN 500

1B0 ? :IF B=3 THEN 300

190 ? ■ 1IN5ERT DISK TO BE CATALOGED}:605UB 6910
200 TRAP 240:0PEN I3,4,O,PC*:TRAP 40000:INPUT 13,IN*

210 IF LEHUMX14 OR IN*(1,10)OPC* THEN ? ' ERROR- ";PC*:GOTO 250

220 B=l:V0L*=IN»(ll,14):G0T0 290

240 CLOSE t3:R=200:STATUS I3TST:IF STO170 THEN 9000

250 ? "ENTER DISK IHDNNN) =>";:INPUT VOL*:IF LEN(VOL*)=O THEN 100

260 R=260:TRAP 9000:OPEN »3,8,0,PC*;? #3;PC*;V0L*

290 CLOSE #3:XID 35,I3,O,O,PC$

300 R=300:TRAP 9000:OPEN 13,6,0,>Blt.tllL«O

310 TRAP 400:INPUT #3,IN*:TRAP 40000

320 IF LENUMK17 THEN 400

330 IF 8=3 THEN ? ,IN*;L=L+15:G0T0 310
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Program 
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One o r the Ill ost difficult as pects 
of o\\ll~ ill g c~ h O ~ll~/pe rso nal CO Ill

pUle r IS m <-l llllalllIn g an accu rate 
Gl lalog o r programs and data 
fil es. We first attacked th is prob
le m lhroug-h th e use or a home
g rown data base wh ich handled 
the program library in addition to 
oth er cla ta . But, alas. it became 
lOO lim e co nsumin g to manuall y 
update til e data base as fl ew pro
grams were added o r changes 
made. -ril e logica l extens ion to 
this concept was to automa te th e 
ca talogin g prucess. To accomplish 
this, one mList compa re the index 
of the disk to the program library 
fil e , adding o r de le tin g records 
0 11 the fi le as the comparison 
wa rrants. The ease ufOPE Nin g 
the ATAR I's DOS directo r ), from 
BASI C grea tl y raciliuttcd the 
programming, but more 0 11 this 
late r. 

Besides the automa tic ca tal 
oging fun ctioll , oth er required 
features were: 

1. Listin g the directory from the 
pn>gram. 
2. Cata logill g" NOll -DOS disks. 
3. I nquiry, Browse and rormatted 
Print out PUI of Gltetlog record s. 

4. IVlaintai nillg other data not 
supplied b)' th e disk director)' 
(sou rcc. descri ption. type. and 
dal.e) . 
5. Sorting tlt e rile Oil a ll Y licld (ill 
machille lallguag-e, ror speed ). 
6. An Cl lIto- ioGlte fun ct ion to 
RUN all )' progralll. 
7. Va riahl e sea rch crit eria 10 

loca te all Y program. 
8. Creati ng till illterlla llahel to 
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Table I. List of variables. 

NAME SIZE 

APS 21 
REC$ 62 
VOL$ 4 
DSN$ 12 
DES$ 22 
TYP$ 7 
SRC$ 7 
DAT$ 6 
SEC$ 3 
X$ va, 
INS 20 
PL$,PC$ 
SVS 20 
SS,SE 
SK 
8 
R 
ST 
I , J, L, N 
NP 
10 
SEC,BYT 
P 
EOF 

DESCRIPTION 

"ATARI PROGRAM LIBRARY" 
Program Library Record 
Disk (or other) Volume Number 
Data Set Name (Filespec) 
De!5cription 
Type (Game, Data, etc. ) 
Source 
Date (Entr y , Version, etc . ) 
Nu mber of Sectors 
Input String (Main Prog and Sort l 
Temporary S tring Storage 
File5pecs ( D:PROGLIB.DB ~ D:DISK.CAT ) 
Sear ch Value 
Search (and Sort) Start, End Positions 
Searc h Key 
Transaction Ty pe 
Return Line Number from TRAPped Error 
IOCB STATUS VallIe 
Counting for Loop s, Li nes, etc . 
Number of Files in Director y 
Inp ut / Output Type 
Sector, Byte val ues for NOTE, POINT 
Output Ty pe ( l=Inqy , 2=Browse , 3=Print) 
Record Counter 

Table 2. Key conve rs ion (Epson MX-80 printer). 

SYMBOL ASCII VAL KEY SEQUENCE DESCRIPTION 
(Dec) (ATARI ) 

[A) 0 CON; , (comma) Null j End of Tab Set 
(8) 9 CON; I Hori Lontal Tab 

Seq 

[C) 14 CON ; N Pri n t Doubl e Width Characters 
[O J 27,68 ESCjESC jD Set Tab (fo llowed by Tab 

a nd NULL Char ) 
[E) 253 ESCjCONj2 Console Bell 
[F) 125 ESC;CONjCLR Clear Screen 
[G) 29 ESCjCONj . Mo ve Cursor Down 
[ H) 10 CON; J Line Feed 

Note: The string of X's in line 3090 a re the printer tabs . 
Typ e the ASCII characters for these decima l values: 

6 ,20,39,53,62,70 (i.e. 6 is CONjF) 

Program I. 

10 DIn APSI2IJ,PCSIIOJ : APS = '~TARI PROGRAn LIBRARit 
12 REn II RON nARCUSE, FREEHOLD NJ II 
30 OPEN 12,4,0,'K: ':POKE B2,0:' 'IE]' 
50 Din RECSI62J,YOLSI4J ,DSNSI12J,DESSI22J,TYPSI7J,SRCSI7J,DATSI6J ,SECSI3J 
60 DIn ISI500J,INSI20J,SYSI20J,PLSI12J:PCS='D:DISK.CAT':PLS='D:PR06LIB.DB' 
100 GRAPHICS O:POKE 16,64:POKE 53774,64:' : ' ,APS:? , ' IG] CATALOG OPTIONS' 
110 ? '[G] I AUTO CATALOG 5 UPOATE RECORD' 
120 , ' 2 LIST DIRECTORY 6 SORT LIBRARY' 
130 ? ' 3 ADD DISK INON DOSJ 7 RUN PROGRAn' 
140 ? ' 4 INQUIRY/LIST B END SESS ION' 
160 GDSUB 6900:TRAP 160:B=YALICHRSIAJJ :TRAP 40000:IF B(I OR B)B THEN 160 
170 B=B'I:IF B)3 THEN 500 
lBO' :IF B=3 THEN 300 
190 ? ' bNSERT DISK TO BE CATALOGEDr :GDSUB 691 0 
200 TRAP 240:0PEN 13,4,0,PCS:TRAP 40000 : INPUT 13 , INS 
210 IF LENIINSJ(!4 OR IN$II, 10JOPCS THEN? ' ERROR- ';PCS:60TO 250 
220 B=I:YOLS=I NSIII,14J:6DTD 290 
240 CLOSE 13:R=200:STATUS 13,ST: IF ST( )170 THEN 9000 
250? 'ENTER DISK IIIDNNNJ =)';: INPUT YOLS : IF LENIYOLSJ=O THEN 100 
260 R=260:TRAP 9000:0PEN 13,B,0,PCS:' 13; PCS;YOLS 
290 CLOSE 13:110 35,I3,0,0,PCS 
300 R=300:TRAP 9000:0PEN 13,6,0, 'D:I,I': L=O 
310 TRAP 400: INPUT 13, INS: TRAP 40000 
320 IF lENtlNSJ <I7 THEN 400 
330 IF B=3 THEN' , INS:L=L'15:60TD 310 

Posi t i ons 



October, 1981. issue17 COMPUTE! 113

automatically identify a disk. All

ol these goals were achieved in

the program which, incidentally,

requires at least 24 K RAM, one

disk drive (810 or 815) and
DOS II.

You did notice that there is a

"II" after "DOS.- ATARI has

finally released the new version

and, to say the least, it is a vast

improvement. Not that we were

unhappy with its predecessor, but

it did tend to hide whenever one

walked by with a can of "RAID"

or "BLACK FLAG.11 Yes. there-

are bugs in DOS I, one of which

leads the NOTE and POINT«

commands (needed to update any

record) somewhere into the twilight

none. This program can be modi-

lied to work under DOS I, but the

explanation would probably take

up the rest of the magazine. If

you plan to do any serious file

processing, it would be advisable

to pick up a cop) of DOS 11.

There are other advantages as

well, such as less RAM used

through the auto-swap feature

(the program and DOS share the

same area).

The three listings represent

the main program, the sort pro

gram and the machine language

sort routine. The sort program is

executed by a RL'N statement,

allowing the DIMensioning of the

rather large string necessary to

sort the file in. It loads the file

into X$ and calls the machine

language sort through the USR

function in line 70. You may

PORE the routine into storage

using the third BASIC program.

You must doa BINARY SAVE

(DOS II function "K") with

AUTORUN.SYS as the file name.

0600 and 066D (hex) as the

starting and ending addresses. A

possible alternative to this would

be to key the FOR/NEXT loop

and DATA statements into the

BASIC soil program, with the

loop as line 11.

The main program begins

with the DIMensioning of strings

and OPENing oi the keyboard in

lines 30-60, The strings and other

variables are detailed in the ac-

The aliens have swept undefeated across the galaxy.

You are an enterprising star ship captain — the final

defender of space.

As the aliens attack, you launch a deadly barrage of

missiles. Flankers swoop down on your position.

Maneuvering to avoid the counterattack, you

disintegrate their ships with your magnetic repellers.

As your skill improves, the attackers increase their

speed. And as a last resort, the aliens use their

invisible ray to slow the speed of your missile

launcher.

GALACTIC CHASE provides Atari owners with the

most challenging one or two person game in the

galaxy.

A
ATARI
Atari 400/800 16k. Written in machine language. Requires joysticks.

Payment: Personal Checks—allow three weeks to clear.

American Express, Visa, & Master Charge—include all numbers on card. Please include phont

number with all orders. 1A.9S fot cassette or 29.95 for disk plus 2.00 shipping. Michigan

residents add 4%.

Check the dealer in your local galaxy. Dealer inquiries encouraged.

Calactic Chase © 1981 Siedek Software.

®

SPECTRUM
COMPUTERS

Dept C.

26618 Southfield

Lathrup Village, Ml. 48076

(313) 559-5252
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a utomatica ll y ide lllify a disk. All 
of these goa ls we re achieved in 
the program wh ich, incide ntall y, 
requires a t least 24K RAM, one 
disk dri ve (8 10 o r 8 15) a nd 
DOS II. 

You did no ti ce that there is a 
"II " after "DOS." ATAR ! has 
filiall y rel eased th e new ve rsion 
and , to say th e least, it is a vast 
impro veme nt. Not th at we we re 
unhappy with its pred ecessor. but 
it did tend to hide whe never o ne 
wa lked by with a can of "RA I D" 
or " BLAC K FLAG." Yes. there 
are bugs in DOS I, o nc o f which 
Icad s the NOTE and POI NT· 
coml1lands ·(neededLO upda te any 
reco rd ) somewhe re inLU the twilight 
zo ne. This prog ram can be modi 
fi edto wo rk unde r DOS I. butth e 
ex planatio n wo uld probab ly take 
up the rest of the magazine. If 
you plan to do an y se rious fil e 
process ing, it would be adv isa ble 
1.0 pi ck up a copy o f' DOS II. 
There are othe r ad vanLages as 
well , such as less RAM used 
through the aULU-swap feaLU re 
(the program a nd DOS share the 
Sa me area). 

The three listings reprcse nt 
the main program , the sort pro
g ram andlhe machine language 
sort ro utin e . T he son progra m is 
executcd by a RUN state me ill.. 
allowing th e DI Me nsioning of the 
rath er la rge string necessary to 
son the fil e in . It loads the fil e 
into X$ alld ca ll s th e machin e 
Ltnguagc so rt through thc US R 
h.lnclioll in lin c 70 . You ma y 
POKE the rOLitin e in to sto rage 
using the th ird BAS IC progra m. 
You must d o a HI NARY SA VE 
(DOS II ('unction " K") wi th 
;\UTORUN.SYS a' the fil e nalll e, 
0600 a nd O(j(jD (hex) as the 
starling and e nding addresses. A 
puss ible alt e rn:!! ive to this wo uld 
bc to kcy thc FOR/ NEXT loop 
and DATA statemc ntS into the 
BASIC sort program. wilh th e 
loop as Ii ne 14. 

Th e main prog ram begin s 
with til e DIM cllsioll ingof"strill g-s 
alld OPI':Nin!{oft hc keyboard in 
lin cs 30-60 . T he s[ rin gs and o th e r 
,·;u·iables are d e tail ed in [he a(-

COMPUTE! 

Th e a li e n s have swept und e fe ate d ac ross th e ga laxy. 
You a re an e nte rpri s in g sta r s hip captain - th e fin a l 
d e fe nd e r of s pace. 
As th e a li e ns a ttack , yo u la un c h a d ead ly ba rrage of 
mi ss il es . Fl a nke rs swoo p d own o n yo ur pos iti o n. 
Ma ne uver ing to avo id th e co unte rattac k, yo u 
di s inte g rate their s hips w ith you r magn e ti C re p e ll e rs. 

As yo ur s kill improves, th e a ttac ke rs in c rease their 
speed. And as a las t reso rt , th e a li e ns use th e ir 
invis ibl e ray to s low th e speed o f your mi ss il e 
la un c he r. 

GALACTI C CHASE provi d es Ata ri owne rs w ith the 
mos t cha ll e ng in g o ne o r two p e rso n ga me in th e 
ga laxy. 

)I\. ® 
AlAR I 
Atarl 400/800 16k. Wri tten in machine language. Requires joystic ks. 
Payment : Personal Checks-allow three weeks to clear. 

American Express. Visa. Master Charge--include all numbers on card. Please include phone 
number with all order~. 24.95 for cassette or 29.95 for disk plus 2.00 shipping. Michigan 
residents add -1 %. 

Check the dealer in your local galaxy. Dealer inquiries encouraged. 

Galactic Chase © 1981 Stedek Software. 

SPECTRUM 
COMPUTERS 

Dept C. 
266 tB Southfield 

Lathrup Vill age , MI. 48076 
(313) 559-5252 

113 



114 COMPUTE! October. 1981. Issue 17

cornpanying table. Graphics mode

0 is set and the <BRKAK> key is

disabled (POKE I6,64:POKE

53774,64) in line 100. This begins

the start of the primary option

menu as well. An option (from 1

to 8) is selected and held in vari

able B. Note that B is increased by

1 in line 1 70. allowing "Auto-

catalog" to split into two functions

depending on whether or not the

disk has already been cataloged.

A "D:DISK.CAT" file, containing

the volume number, is written on

each as an internal label. If this

file is found on any disk, the

volume number is retrieved and a

"re-catalog" function is per

formed. If not found, a new disk

is assumed and the volume

number is requested in line 250.

One important note: there is a

liberal use of subroutines in the

program and, for expediency, we

will get into them later.

The options that do not

require a DOS directory (B>3) are

shunted to line 500. Those that

do are sent through the routine

(lines 300-430) that OPFNs the

disk directory (IO=6) and stores

it as substrings of XS. The file

name is translated into the more

familiar format FILENAME.EXT

in lines 340-360. File names equal

to DOS.SYS, DUP.SYS, MEM-

.SAV or DISK.CAT are dropped

at this point (Why catalog them?).

Line 500 (OX B GOTO)'then
transfers program control to the

routine thai will process the re

quested option.

The "Re-catalog" function

(B=l. lines 1000-1110), after

OPENingthe library file for both

input and output operation

(1O= 12), extracts all records

having that volume number.

These are then compared lo the

director} siring (XS). Changes

and deletions are posted lo the

file using the NOTE and POINT

commands. An asterisk (*) is

moved to each directory member

that was successfully matched lo

the library. Al the conclusion of

this procedure, control is passed

to 'Auto-catalog."

The "Auto-cataloer" I unction

340 FOR 1=3 TO 10:IF IMtl.DO" ' THEN NEXT I

350 DSN$U,8)=IM<3,10):DSN*(9,9}=" "iBHtU-ll

360 IF DSWd-lK)1 ' THEN DSNHI-2,I-2)=1.1

370 IF DSN$='D05.SYSi OR DSN$='DUP.SYS' OR DSW=1HEH.SflV" OR DSN$='DISK.CAT' THEN 310

380 X$ILM,L+12)=" ":X$fLtl,LH2)=DSNJ

390 »(LH3,L+15)=INJ(15,17):L=LH5:G0T0 310

400 CLOSE #3:NP=L/15

410 ? :? ' FILES FOUND= 'jHPj', FREE SPACE= ';IN<(1,3)

420 IF B<3 THEN ? ■ DISK IS t ";VOL*:? ' [INSERT D:PR0GLTOB>

430 GOSUB 6910:IF NP=O THEN 100

500 ON B GOTO 1000,1200,100,2000,3000,4000,5000,5500,900

900 GRAPHICS 0:END

950 GOSUB 6250:GOTO 100

960 POP :G0T0 100

990 FOR 1=1 TO 300:NEXT 1:RETURN

1000 REM II RE-CATALOG

1010 I0=12:G0SUB 6200:SV*=VQL$:SK=1:SS=>1:SE=4:EQF=0:L=0

1020 BOSUB 7000:IF SK=9 THEN 1190

1030 FOR N=l TO NP:IF Xi(Ntl5-14,N*15-3)=DSM THEN 1100

1040 NEXT N:RECI(62)="D':? ■ ";DSH*;" DELETED ON ";V0L*:G0T0 1110

1100 REC*(59,61)=X*(Ntl5-2,Nll5):X$(N*15,N*i5)='«':L=L+l

1110 POINT I3,SEC,BYT:? #3;REC*:60T0 1020

1190 60SUB 6250:IF L=HP THEN 100

1200 REM It AUTO CATALOG

1210 I0=9:GOSUB 6200

1220 FOR N=l TO NP:IF B=l flND X$fNU5,NU5>=T THEN 1240

1230 DSN«=X»(Kll5-14,Ntl5-3):SEC$=»(N(15-2,Ntl5):G0SUB 6000

1240 NEXT N:G0T0 950

2000 REM II MANUAL ADD

2010 10=9:GOSUB 6200:G0SUB 6800:GOTO 950

3000 ? '[FHB] "jftMj1 - INQ¥/LIST":N=6:G0SUB 6500:?

3020 ? ■ OUTPUT:1,M. INQUIRY':? ,"2. BROWSE':? ,'3. LISTING1

3040 GOSUB 6900:TRAP 3040:P=VfiL(CHR*Cfl)):TRAP 40000:IF P<1 OR P>3 THEN 3040

3050 L=0:IO=4:GOSUB 6200:E0F=0:IF P<3 THEN 3100

3090 R=3090:TRAP 902O:0PEN i4,8,0.'P:':TRAP 40000:? #4;'CD]XXXXXXEAJ■

3100 GDSUB 7000:L=LM:IF SK>8 THEN 3300

3110 ON P GOTO 3120,3160,3200

3120 GOSUB 7600:?

3130 L=0:? ' (E=END) 0R';:fiOSUB 6910:IF CHR*(A)="E" THEN 950

3140 SOTO 3100

3160 IF L=l THEN ? '[FHG1V0L FILE ID DESCRIP1:?

3170 ? VOL*;1 ";DSN*;DES$:IF L=19 THEN 3130

3180 GOTO 3100

3200 IF L)l THEN 3220

3205 ? t4;'[B][C] ATARI PROGRAM LIBRARYCH]1

3210 7 I4;'DISKI[B]PROG/FILE IBtBl DESCRIPTI0NEB1TYPECBJS0URCEEBJDATE SECTORSIH]1

3220 ? t4;V0Lt;1[B]<;DSNJ;i[B]i;DES*;1tB]I;TYP$i1IB]I;SRC$;I[B]'iDATt;1IB]';SEC$

3230 IF L>55 THEN L=0;? *4;CHR*f121

3240 SOTO 3100

3300 IF P=3 THEN CLOSE 14

3310 IF P=2 THEN GOSUB 6910

3320 GOTO 950

4000 ? 'EFHG] "jAPJ;1 - RECORD UPDATE":N=8:GDSUB 6500

4010 I0=12:G0SUB 6200:EOF=0

4020 GOSUB 7000:IF SK>8 THEN 950

4030 GOSUB 7600:? :? ' TYPE FIELD » TO UPDATE, D TO DELETE1

4050 BOSUB 6910:IF CHR$(A)="D" THEN REC*(62)=1D"

4060 TRAP 4300:C=VAL(CHR*(AHjTRAP 40000:IF C<1 OR C>7 THEN 4300

4100 RESTORE 9910:F0R 1=1 TO CrREftD IN«:NEXT I:?

4110 ? ' ENTER NEH":G0SUB 6040+C:GOTD 4030

4300 GOSUB 6100:P0INT #3,SEC,BYT:? I3;REC$:6OTD 4020

5000 ? '[F3E6J ';AP$;' - SORT/COMPRESS":N=7:60SUB 6500

114 

companying table. Graphics mod e 
o is seL a nd th e <BREAK > key is 
disabl ed (POKE 16,64:POKE 
53774,64) in line 100. T hi s begins 
Lh e sLart o f" the prima r y o pLion 
me nu as we ll. An opLion (f"ro m I 
Lo 8) is selec Led and he ld in va ri
able B. NOLe LhaL B is increased by 
I in line I iO , allowing "Auto
caLalog" to spliL in to LwO fun c Lio ns 
d e pe nding o n wh e Lhe r o r noL Lh e 
disk h as a lready bee n ca Laloged. 
A " D:DISK. CAT" file , conLaining 
the volume number , is wrillen on 
each as a n inte rna l label. I r th is 
fil e is fou nd on a n y disk , Lh e 
vo lume numbe r is r e trieved and a 
" re-catalog" function is pe r
fo rme d. If n oL found , a n e w disk 
is ass limed and the volume 
numbe r is requesLe d in line 250. 
O ne im portant note: th e re is a 
liberal use of subrouLin es in Lhe 
program and, for ex pedie ncy , we 
will get into th e m late r. 

T h e opLions Lh aL do nOL 
require a DOS direclOr y (B >3) are 
shunte d to line 500. T hose LhaL 
do are se nL Lhrough th e rouLine 
(l in es 300-4 30) LhaL OPENs th e 
di sk direclOry (10 = 6) a nd SlOres 
it as subsLrin gs of X$. T he fil e 
name is Iransi,n cci int o the mo re 
f"amiliar format FILENA ME.EXT 
in lines 340-360. Fil e n a mes equal 
10 DOS.S YS. DU P.SYS. MEM
.SAV o r DI S K.CAT are dropped 
at this po int (Wh y ca Lal og Lh e m ) . 
Line 500 (ON B GOTO) Lhen 
transfe rs program cUluro llo the 
rOlltin e that will process th e re
qu es ted o pt i U Il . 

The ·'Re-caLalog·· f"unClion 
(B = I. lines 1000- 1 110). afLer 
O PlNi ng th e li b ra r )" fi le for both 
input alld output operat io n 
(10= 12). ex tract s a ll reco rd s 
ha\'in g Iil a l \ 'o!u Il1 c Illll11bt.' L 

T hese arc the n compared to the 
director )" strin g (XS). C hanges 
(l lld d e le ti o ll s arc posted 10 the 
fil e !lSiIlg th e i\OT1' allel POI i\T 
cOIllIll ;l1ld s. All aSle r isk (* ) is 
ll1o\'cd to eac h directury member 
I ha t was s lU':cl'ss fullv m ;uched to 
th e li bra ,")·. A t tlte c~Il cl il s i o n o f 
thi s proced ure . cOlllrol is passed 
to ··Auto-cllalog." 

The "Auto-catalog" fUll c tioll 
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340 FOR 1=3 TO 10:IF INIII,I)(I' , THEN NEIT I 
350 OSNIII,BI=INI13,10):OSNI19,91=' ':OSNIII-I)=INI II I, 13) 
360 IF OSNIII-II (I ' 'THEN OSNIII-2,1-2)='.' 
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370 IF OSNI"OOS.SYS' OR OSNI='OUP.SYS' OR OSNI='MEM.SAV' OR OSNI='DISK.CAT' THEN 310 
3BO IIIL+I,L+121=' ':IIIL+I,L+12)=DSNI 
390 IIIL+13,L+ISI=INII15, 17):L=L+15:GOTO 310 
400 CLOSE '3:NP=LI15 
410? :? ' FILES FOUND= ';NP;', FREE SPACE= ';INIII,31 
420 IF B(l THEN' , DISK IS • ';VDLI:' , UNSERT D:PROGLIB.DS' 
430 GOSUB 6910:IF NP=O THEN 100 
500 ON B GDTO 1000,1200,100,2000,3000,4000,5000,5500,900 
900 GRAPHICS O:END 
950 GOSUB 6250:GOTD 100 
960 POP :GOTO 100 
990 FDR 1=1 TD 300:NEIT I:RETURN 
1000 REM II RE-CATALDG 
1010 ID=12:GOSUB 6200:SVI=VOLI:SK=I:SS=I:SE=4:EOF=0:L=0 
1020 GOSUB 7000:IF SK·9 THEN 1190 
1030 FOR N=I TO NP:IF IIINI15-14,NI15-3)=OSNI THEN 1100 
1040 NEIT N:RECI1621='O':? ' ';OSNI;' DELETEO ON ';VOLI:GOTO 1110 
1100 RECI159,611=IIINI15-2,NI151:IIINI15,NI151='I':L=L+1 
1110 POINT '3,SEC,BYT:? '3;RECI:GOTO 1020 
1190 GOSUB 6250:IF L=NP THEN 100 
1200 REM II AUTO CATALOG 
1210 10=9:GOSUB 6200 
1220 FOR N=I TO NP:IF B=I AND IIINI15 ,NI151='I' THEN 1240 
1230 DSNI=XIINI15-14,NI15-31:SECI=IIINI15-2, NI151:GOSUB 6BOO 
1240 NEIT N:GDTO 950 
2000 REM II MANUAL ADD 
2010 ID=9:GDSUB 6200:GDSUB 6BOO:GDTO 950 
3000 ' '[Fl[Gl ';API;' - INQYIL[ST':N=B:GDSUB 6500:? 
3020' , DUTPUT: ','!. INQUIRY':' ,'2. BROHSE':' , '3. LISTING' 
3040 GDSUB 6900:TRAP 3040:P=VALICHRIIAII:TRAP 40000: IF P(I OR PI3 THEN 3040 
3050 L=0:10=4:GDSUB 6200:EOF=0:IF P(3 THEN 3100 
3090 R=3090:TRAP 9020:0PEN 14,B,0, 'P:':TRAP 40000:' 14;'[DIIIIIII[AI' 
3100 GO SUB 7000:L=L+I:IF SK IB THEN 3300 
3110 ON P GOTO 3120,3160,3200 
3120 GOSUB 7600:' 
3130 L=O:' , IE=ENO I OR';:60SUB 6910:IF CHRIIAI='E' THEN 950 
3140 GOTO 3100 
3160 IF L=I THEN' '[Fl[61VOL FILE ID 
3170' VOLI;' ';OSNI;DESI:IF L=19 THEN 3130 
31BO GOTO 3100 
3200 IF LII THEN 3220 

DESCRIP':' 

3205 , '4;'[Bl[CI ATARI PROGRAM LIBRARY[Hl' 
3210? 14;'OISK'[BIPROGIFILE ID[BI DESCRIPTION[BITYPE[BISOURCE[BIDATE SECTORS[Hl' 
3220 , '4; VOLI; '[Bl'; DSNI; '[BI'; OESI; '[BI' ; TYPI; '[Bl'; SRCI;' [Bl'; DATI ; '[BI' ; SECI 
3230 IF LI55 THEN L=O: ' 14;CHR11121 
3240 GOlD 3100 
3300 IF P=3 THEN CLOSE 14 
3310 IF P=2 THEN GOSUB 6910 
3320 GOTO 950 
4000 ' 'IFIIGI ' ;API;' - RECORD UPDATE':N =B: GOSUB 6500 
4010 10=12:GOSUB 6200 :EOF=0 
4020 GOSUB 7000: IF SKIB THEN 950 
4030 GOSUB 7600:? :? ' TYPE FIELD I TO UPDATE, D TO DELETE' 
4050 GOSUB 6910:IF CHRIIAI='D' THEN REC11621='D' 
4060 TRAP 4300 :C=VAL ICHRI IAI I:TRAP 40000: IF C(I OR CI7 THEN 4300 
4100 RESTORE 9910:FOR 1=1 TO C:REAO INI:NE IT I: ? 
4110 ' , ENTER NEH':GOSUB 6040+C:GOTO 4030 
4300 60SUB 6100:PDINT '3,SEC,BYT: ' '3;RECI:GOTD 4020 
5000? 'IFIIGI ' ;API;' - SORT ICDHPRESS':N= 7:GOSUB 65 00 
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(lines 1200-1240) OPENS the file

For output (append, !() = !))

operation. All new entries, as per

the X$ directory, arc shuffled

through the proper subroutines

and then added to the file. Option

1 (B = 1 or 2) travels this route,

with (1) being "Re-cataloged"

first. The significance of the

asterisk on matched directory

members becomes apparent in

the bypass on line 1220. The file

is then CLOSEd and we return to

the option menu.

Option 2 (B = 3) consists of

displaying the DOS director) and

(hen returning to the menu. The

remaining options (B>3), not

requiring any help From the

directory, go straight into their

respective procedures. Option 3

(B = 4) handles the manual addi

tion of library records to the tile.

This could be utilized tor Xon-

DOS disks or even cassette tapes.

Line 2010, helped by several
subroutines, does all ol the pro

cessing.

The inquiry and print option

(B = 5) is handled in lines 3000-

3320. The search strategy (GO-

SUB 6500) and output mode are

selected, the file is OPENed lor

input (IO—4) and, if applicable,
the print tabs are set. The file is

actually read in the subroutine al

line 7000, with only the records

matching the search key being

passed back. An inquiry goes to

line 3 120, die browse (19 records

per screen) to line 3 160 and print

(55 records per page) to line

3200. For the multiple record

opiions, the variable L is the line

counter. When end ot file is

reached at line 7010, the search

key (SK.) is sei to "9" indicating

completion, the file and printer

are closed, and we are back at the

menu.

The Update option (B = 6,

lines 4000-4300) would be used

for changing or deleting library

records. The search key is se

lected, file OPENed (IO= 12) and

records read like the inquiry, but

here only the full record is dis

played. At this point (line 4030),

typing the field number will cause

5010 ? ' TYPE Y TO SORT ON FIELD • ";SK:GOSLJB 6910

5020 IF CHFrttflJO'V THEN 100

5040 POKE 207,SS-1:POKE 208,SE-l

5050 7 ■ LOADING SORT PROGRAM1!RUN 'DiPROSSORT"

5500 REH RUN PR06

5510 ? :? " ENTER PROS ID|==>';;INPUT SV$:10=4:IF LEN(SV$)=O THEN 100

5520 GOSUB 6200;EOF=O:SS=5:SE=4+LEW(SV»>;SK=2:BQSUB 7000:IF SK=9 THEN 950

5530 ? :? ■ PNSERT DISK!';VQL<:' TO RUN ';DSN*

5540 ? :? " TYPE T TO RUN'rGOSUB 6910:IF CHRtfAtO'Y1 THEN 750

5550 IN$(3)=DSN$:IN$(1,2)-"D:'

5560 ? :? " LOADING MN$:TRAP 5570:RUN IN*:TRAP 40000

5570 ? :? ■ 'ilW;1 NOT ON DISK":6QSUB 990:60T0 950

6000 ? MFJE6] TO ADD 'jDSN*;1, ENTER:1

6010 RESTORE 9910.-FOR 1=1 TO 7:READ IN$

6020 IF B<3 AND (1=1 OR 1=2 OR 1=71 THEN 6040

6030 ? :GOSUB 6040+1

6040 NEXT I:RETURN

6041 ?

6042 ?

6043 ?

6044 ?

6045 ?

6046 ?

6047 ?

I i ';IN$:INPUT VOL$:RETURN

— { ";IN(:INPUT DSN*:RETURN

j ■;iN»;iKPUT DES«:RETURN

! ';IN*:INPUT TYPt:RETURN

! ';IN$:INPUT SRC«:RETURN

i ';IN«:INPUT DAT$:RETURN

— I P;IN*:INPUT SEC»:RETURN

6100 FOR 1=1 TO 61:REC$(I,I)=' ":NEXT I

6110 REC$U,4>=V0L$:REC$(5,16)=DSN$:REC$(l7,38)=DES$:RECil39,45)=TYP«

6120 REC$(46)52)=SRC$:REC*(53,58)=DAT«:REC$[59J61)=SEC$:RETURN

6200 R=6200:TRAP 9000:IF I0O4 THEN XIO 36,I3,O,O,PL«

6210 OPEN #3,I0,0,PL*:TRAP 40000:RETURN

6250 R=6250:TRAP 9000:CL0SE 13

6260 IF I0O4 THEN XIO 35,I3,O,O,PL*

6270 TRAP 40000:RETURN

6500 ? 'EG! KEY:':RESTORE 9910

6510 FOR 1=1 TO N:READ IN$:? ,1)" ";IN*:NEXT I:? ,'E END':GOSUB 6900

6540 TRAP 960:SK=VAL(CHR*(AJ J:TRftP 40000:IF SK<1 OR SK>N THEN 960

6550 IF SK=8 THEN 6590

6560 RESTORE :F0R 1=1 TO SK:READ SS,SE:NEXT I:IF B=7 THEN 6590

6570 ? " ENTER VALUE";;INPUT SV$:IF LEN(SV$)<1 THEN 960

6580 IF SStLEN(SV«)-l>SE THEN 6570

6585 SE=SS+LEN(SV«)-1

6590 RETURN

6800 60SUB 6O00:G0SUB 6100:REC$(62)=1t':G0SUB 7600

6810 ? 'EG] TYPE 'Y' IF OK ":60SUB 6910:IF CHRSIAJO'Y' THEN 6800

6820 ? K:REC*:RETURN

6900 ? ;?'■ EELECT 0PTIDN| ==>':rBET 12,A:? CHRKAhRETURN
6910 ? ' PRESS ANY KEY TO CONTINUE";:GET 12,A:? CHRt(A):RETURH

7000 IF B=I OR B=6 THEN NOTE I3,SEC,BYT

7010 TRAP 7060:INPUT !3,RECt:TRAP 40000:IF RECi(fi2>='D" THEN 7000

7020 IF SK=8 THEN 7040

7030 IF SViOREC$(SS,SE) THEN 7000

7040 E0F=E0F+l:V0LI=REH(l,4):DSN$=REC$(5,16}:DESJ=REC$!17.3B):TYP$=REC$(39,45)

7050 SRCt=REC$(46f52):DAT$=RECK53,59):SE«=RECJ(59,61):RETURN

7060 SK=9:? :? ' RECORDS F0UND= ';E0F:G05UB 990:RETURN

7600 ? 'EFIEGI'jiRESTORE 9910:F0R 1=1 TO 7

7610 READ IN$:? ' ";If" •;I»*;:GDSUB 7610+I:NEXT I:RETURN

7611 ? VOL«:RETURN

7612 ? DSN$:RETURN

7613 ? DE5$:RETURN

7614 ? TYP*:RETURN

7615 ? SRC$:RETURN

7616 ? DAT$:RETURN

7617 ? SEC$:RETURN
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(lin es I ~()(}- 1 240) OPENs the fil c 
fo r OUlPUl (ap pe nd , 10 = 9) 
o pe rati u n. All new e ntries, as pe r 
th e X$ director y, are shuffled 
throug h th e prope l' subro utin cs 
a ncllhc n aclcleclto the fil e. Optiun 
I (13 = I u r 2) trave ls thi s ro utc , 
with ( I) be ing " Re-cata logecl" 
first. The sign ificance o f th e 
aste risk o n ma tched directol')' 
membe rs becorn es a pparent in 
th c bypass o n linc 1220. The fil e 
is th cn C LOSEci ancl we re turn to 
th e op tio n menu . 

O ptio n 2 (13 = 3) co nsists of 
cl ispla ying th c DOS cli rcctory a ncl 
thCll rct u rnin g to lhe me nu. l -he 
re maining o ptio ns (B )3), nOt 
requiring an y help from the 
directo r y, go straig'ht into th e ir 
respective proccdures. Optiun 3 
(13 = ' I) ha nclles th e lTI a nua l addi
tio n of library reco rds lO the fil e. 
This could be utilizecl fo r No n
DOS disks u r cvcn casselle ta pes. 
Line 20 I 0 , he lpecl by seve ral 
su brou tin es, d ocs a ll u f thc pro
cess lIl g . 

T he inquiry and prin t o ptio n 
(13 = 5) is hanclled in lines 3000-
3320. The sea rch strategy (GO
SU B 6500) a nd o utput Illude a re 
selected , the file is O PE Ned fo r 
input (10 = 4) a ncl , if applicable , 
the prilll tabs a re se t. The fil e is 
actua ll y read in the subroutine at 
li ne 7000, with u nl y th c reco rcls 
matchin g th e search key be ing 
passcd back. An inquiry goes to 
Ii ne 3 120, th e browse ( 19 reco rds 
pe r sc reen) to linc 3 160 a ncl print 
(55 reco rds pe r page) to line 
3200. Fu r the mu ltiple recu rd 
o ptio ns, the va ria ble L is the line 
coullle l'. When end o f lil e is 
reached a t line 70 I 0 , th e sea rch 
key (S K) is set to "9" inclica tin g 
comple tio n , thc fil e a nd printe r 
a re closed. and we are back 3tl.h e 
menu. 

T he Upda te op t io n (B = (i, 
lincs 4000-43(0) wo uld be used 
fo r chang ing or deleting libra ry 
reco rd s. T he sea rch key is se
leelcd , fil e OPE Ned (10 = 12) a nrl 
reco rti s rcad like th e inqu ir y, bu t 
he rc on l\' th e fu ll rcwrd is di s
pl 'l)'cci . r\ lthis po int (l inc 4( 30). 
1 ~'P ill g til e field Ilum be r will ca use 
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SOLO? ' TVPE V TO SORT ON FIELD 1 'jSK:GOSUB 6910 
S020 IF CHRI(A) () 'V' THEN 100 
5040 POKE 207,SS-I:POKE 208,SE-1 
5050 ? ' LOADING SORT PROGRAn':RUN 'O:PROGSORT' 
5500 REn RUN PROG 
551 0 ? :? '"'IEN"'T;';ER"P"'RO;;;:G"'"'I""o! ::)' j : INPUT SYI: 10:4: IF LEN ISYIJ:O THEN 100 
5520 GOSUB 6200:EOF:0:SS:5:SE:4'LENISYI):SK:2:GOSUB 7000: IF SK:9 THEN 950 
5530? :? ' DNSERT DISK!'jYOLlj' TO RUN 'jOSHI 
5S40? :? ' TYPE 'Y' TO RUN':GOSUB 6910:IF CHRIIA) O'V' THEN 950 
5550 INI13):OSNI:INIII,2):'O:' 
5560? :? ' LOADING 'jINI:TRAP 5570:RUN INI:TRAP 40000 
5570 ? :? ' 'j INlj' NOT ON OISK':GOSUB 990:GOTO 950 
6000 ? 'IFl!G} TO ADD 'jDSNlj', ENTER:' 
6010 RESTORE 9910:FOR 1:1 TO 7:READ INI 
6020 IF B(3 AND 11:1 OR 1:2 OR 1:7) THEN 6040 
6030 ? :GOSUB 6040'1 
6040 NEIT I:RETURN 
6041 ? ':----: 'jINI:INPUT YOLI:RETURN 
6042? ':------------: 'jINI:INPUT DSNI:RETURN 
6043? ':----------------------: 'jINI:IHPUT DESI:RETURN 
6044 ? ': -------: 'j INI: INPUT TVPI:RETURN 
6045 ? ':-------: 'jINI:INPUT SRCI:RETURN 
6046? ' :------1 'jINI:INPUT OATI:RETURN 
6047 ? ':---: 'j INI:INPUT SECI:RETURN 
6100 FOR 1:1 TO 61:RECIII,I):' ':NEIT I 
6110 RECIII,4):YOLI:RECI(5,16):DSNI:RECII17,38)-OESI:RECI139,4S):TVPI 
6120 RECI146,52):SRCI:RECI153,58):OATI:RECI159,61):SECI:RETURN 
6200 R:6200:TRAP 9000:IF 10()4 THEN 110 36,I3,O,O,PLI 
6210 OPEN 13, 10,O,PLI:TRAP 40000:RETURN 
6250 R:6250:TRAP 9000:CLOSE 13 
6260 IF 10()4 THEN 110 35,I3,O,O,PLI 
6270 TRAP 40000:RETURN 
6500? 'IGI KEV:':RESTORE 9910 
6510 FOR 1:1 TO N:REAO INI:? ,Ij' ' jINI:NEIT I:? , 'E END':GOSUB 6900 
6540 TRAP 960:SK:YAlICHRI(A)):TRAP 40000:IF SK(I OR SK)N THEN 960 
6550 IF SK:8 THEN 6S90 
6SbO RESTORE :FOR 1:1 TO SK:REAO SS ,SE:NEIT I:IF B:7 THEN 6590 
6570? ' EHTER YALUE'j:INPUT SYI:IF LENISYI)(I THEN 960 
65BO IF SS'LENISYI)-I )SE THEN 6570 
6S85 SE:SS'LENISYI)-I 
6590 RETURN 
6800 GOSUB 6000:GOSUB 6100:RECI(62):'\':GOSUB 7600 
6810 ? 'IG} TVPE 'V' IF OK ':GOSUB 6910:IF CHRIIA )() 'V' THEN 6800 
6820 ? 13;RECI:RETURN 
6900? :? ' SELECT OPTlONi:: )' j:GEl 12,A:? CHRI IA):RETURN 
6910? ' PRESS ANV KEV TO CONTINUE'j:GET 12,A:? CHRIIA ):RETURN 
7000 IF B:I OR B:6 THEN NOTE 13,SEC,BVT 
7010 TRAP 7060: INPUT 13 ,RECI:TRAP 40000: IF RECI162):'O' THEN 7000 
7020 IF SK:8 THEN 7040 
7030 IF SYI()RECIISS,SE) THEN 7000 
7040 EOF:EOF'I:YOLI:RECIII ,4):OSNI:RECI(S, 16):OESI:RECI I17 ,38) :TYPI:RECI139,45 ) 
70S0 SRCI:RECI 146,52):DATI:RECI 153,S8): SECI:RECI 159,61):RETURN 
7060 SK:9:? :? ' RECOROS FOUNO: 'jEOF:GOSUB 990:RETURN 
7600 ? '[FIIG}'j:RESTORE 9910:FOR 1:1 TO 7 
7610 READ INI: ? ' 'jlj' 'jINlj:GOSUB 7610'I:NEIT I:RETURN 
7611 ? YOLI:RETURN 
7612 ? DSNI:RETURN 
7613 ? OESI:RETURN 
7614 ? TVPI:RETURN 
761S ? SRCI:RETURN 
7616 ? DATI:RETURN 
761 7 ? SECI:RETURN 

115 
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updating of that field and "D" the

deletion of the record. Any other

character will write (using

POINT) the record.

The sort (B = 7, lines 5000-

5050), as stated earlier, is executed

through a RUN "D:PROGSORT

statement. Before this is done, the

sort key is selected and its offset

(beginning and ending positions)

is POKEd into locations 207 and

208 (decimal) for use by the ma

chine language program. These

addresses, as well as those on

page 6 (1536-1791) containing

the sort program, are safe from

the ravaging effects of RUN,

LOAD and NEW. The RUN

PROGRAM option (B = 8, lines

5500-5570) adds a little touch of

class to the library. By inserting

the program name when re

quested, it will tell you which disk

to load and will then RUN it.

Obviously, it will only function

with BASIC programs that have

been SAVEd on disk. The final

option (B = 9) terminates the

system. The BREAK key, disabled

in line 100, could have disastrous

effects on the file if used to end

the program at the wrong time.

A few notes on the subrou

tines that do most of the work in

the program. The routine starting

at line 6000 is used for the input

of data for both adding and up

dating records. The labels for the

individual fields, being DATA

statements, are READ during the

FOR/NEXT loop in line 6010.

The library record (REC$) is built

from the individual fields at line

6100. Lines 6200 and 6250 OPENs

and CLOSEs the file. The search

and sort keys are built at line

6500, using the same DATA

statements as above for the

headings. The positions of the

fields arc contained in another

DATA statement. Lines 6900 and

6910 are prompts. The library

record is READ and moved into

its elements in line 7000-7060.

The variables SV$, SS, SE and SK

are used in the search process.

The full screen display of the

record is taken care of by 7600-

7617, once again using the

9000 STATUS I3,ST:CLOSE 13;? 'CHECK DISK DRIVE! ERROR ';ST:60SUB 6910:6010 R

9020 STATUS #4,ST:CL0SE #4:? f tHFCK PRINTER! ERROR ';ST:BOSUB 6910:B0T0 R
9900 DATA 1,4,5,16,17,39,39,45,46,52,53,58,59,6!

9910 DATAlDIBk II JPROB ID| JPESTRTPl JTVPE | ^SOURCE I .(DATE | JSECTORSJ .fill RECORDS

Program 2.

10 fO It ATARI PROGRAM LIBRARY SORT tt

11 REM M R HARCUSE

15 A=FRE(0)-800

20 DIM K$(A),RECI(62),AP*(12):AP$=1D:PR0BLIB.DB':? " LOADING FILE1

30 TRAP 130:0PEN #3,4,0,AP$:N=0

40 TRAP 60:INPUT I3,REC$:TRAP 40000:IF REC$(62)='D' THEN 40

50 N=N+l:>:*[NU2-61,Kt62)=REC$:GOT0 40

60 CLOSE 13:? ' RECORDS LOADED= ";N;", BEGIN SORT1

70 IF NH THEN A=USR(1536,ADR(»),N)

80 ? '[E] SORT FINISHED. SAVING FILEf

90 HO 36,H,0,0,APt:OPEN I3,8,O,AP*

100 FOR 1=1 TO N:REC*=»(It62-61,U62):? I3;REC*:NEXT I

110 CLOSE 13:1(10 35,t3,0,0,AP$

120 ? '[E] LOADING PftQGLIB'iRUN 'D:PRQBLIB'

130 STATUS I3,ST:CLOSE 13:? ' CHECK DISH ERROR ';ST

140 ? ■ PRESS RETURN TO CONTINUE1:INPUT REC$:60TO 30

Program 3.

10 REM tt PROGLIB MACHINE LANG SORT tt

11 REN II R HARCUSE tt

12 REH BINARY SAVE HITH FILESPEC=AUTORUN.SYS

20 FOR 1=0 TO 109;READ A:POKE 1536+1,AjNEXT I

100 DATA 104,104,133,216,104,133,215,104,133,213,104,133,212,169,0,133,209,133

110 DATA 214,162,1,165,215,133,205,165,216,133,206,24,165,205,133,203,105,62

120 DATA 133,205,165,206,133,204,105,0,133,206,164,207,177,205,209,203,144,11

130 DATA 240,2,176,28,196,208,176,24,200,144,239,169,1,133,209,160,62,136,177

140 DATA 205,72,177,203,145,205,104,145,203,192,0,208,241,232,224,0,208,2,230

150 DATA 214,228,212,208,188,165,213,197,214,208,182,165,209,201,0,208,160,96

heading DATA statements. Fi

nally, the error routines for the

disk drive and printer are found

at lines 9000 and 9020. The vari

able R is the return line number.

As there are several unprint

able characters in the programs,

we have substituted others in

their place in the BASIC listings.

Take a peek at the conversion

table before typing. For a better

visual effect, the characters en-

dosed by a box should be typed in

reverse video. The two programs

call each other by name, so please

save them by the names "D:

PROGLIB" and "D:PROG-

SORT". Some last thoughts: The

machine language sort routine

will not be in storage unless you

put it there by either powering up

(AUTORUN.SYS will hoot in) or

doing a DOS binary load. Create

the PROGLIB file by typing (in

direct mode):

OPEN #3,8,0, "D:PROGLIB.DB":

CLOSE #3:XIO 35.#3,0,0,

■D:PROGLIB.DB".

(iood luck. ©
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updating orrhat field and "0 " the 
deletion of the reco rd. Any other 
character wi ll write (using 
PO [NT) the record. 

The sort (B = 7, lines 5000-
5050), as stated ea rlier, is executed 
through a RUN "D:PROGSORT 
statement. Before this is done, the 
sort key is selected and its offset 
(beginn ing and e nding positio ns) 
is POKEd into locations 207 and 
208 (decimal) for use by the ma
chine language program. These 
addresses, as well as those on 
page 6 (1536- 179 1) containing 
the sort program, are safe from 
the ravaging e ffects of RUN , 
LOAD and NEW. The RUN 
PROGRAM option (B = 8, lines 
5500-5570) adds a little touch of 
class to the library. By inserting 
the program name whe n re
quested, it will te ll you which disk 
to load a nd wi ll then R UN it. 
Obvio usly, it will only function 
with BASIC programs that have 
been SAVEd on disk. The final 
option (B = 9) te rminates the 
system. The BREAK key, disabled 
in line 100, could have disastro us 
e ffects on the fil e if used to e nd 
the program at th e wrong lime . 

A fe w noles on the subro ll
tines that do most o f the work in 
the program. The rou tine starting 
at line 6000 is used for the input 
of d ata for both adding and up
dating records. T he labels fo r the 
individual fields, being DATA 
stateme nts, are READ during the 
FOR/NEXT loop in line 6010. 
T he library reco rd (RECS) is built 
from the individual fields at line 
6100. Lines 6200 and 6250 OPENs 
and C LOSEs the fil e. The search 
a nd sort keys are buill. at line 
6500, using the same DATA 
stateme nts as above f(n the 
headings. The positions of the 
fields are contained in anothe r 
DATA statement. Lines 6900 and 
6910 are prompts. T he library 
record is READ a nd moved in to 
its eleme nts in line 7000-7060. 
The variables SVS, SS, SE and SK 
are lIsed in th e search process. 
T he full screen d isplay of the 
record is take n care of by 7600-
7617 , once a~ain using the 
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9000 STATUS 13,ST:CLOSE 13:? ' ERROR ';ST:GOSUB 6910:GOTO R 
9020 STATUS 14,ST:CLOSE 14:? ' ERROR ';ST:GOSUB 6910:GOTO R 
9900 DATA 1,4,5,16,17,39,39,45,46 ,52,53,59,59,61 
9910 DATA lID][!] mrn ,!1illmI rn=l ,fflOURCE I ,!lli[J ISmOiiOC ,ALL RECORDS 

Program 2. 

10 RE" II ATARI PROGRA" LIBRARY SORT II 
II RE" II R "ARCUSE 
15 A=FRE (0)-900 
2001" 1$IA1,REC$1621,AP$1121:AP$='D:PROGLIB,DB':' ' LOADING FILE' 
30 TRAP 130:0PfN 13,4,0,AP$:N=0 
40 TRAP 60:INPUT 13,REC$:TRAP 40000: IF REC$1621='D' THEN 40 
50 N=N'I:I$INI62-61,NI621=RECI:GOTO 40 
60 CLOSE 13:' ' RECORDS LOADED- ';N;', BEGIN SORT' 
70 IF N)I THEN A=USRI1536,ADRII$I,NI 
eo ? '[ElISORT FINISHED, SAYING EIl~r 
90 110 36,I3,0,0,AP1:0PEN 13,9,0,AP$ 
100 FOR 1=1 TO N:REC$=I$11162-bl,11621 :? 13;REC$:NEIT I 
110 CLOSE 13:110 35,I3,0,0,AP$ 
120 ? '[EI LOADING PROGLIB':RUN 'O:PROGLIB' 
130 STATUS 13,ST:CLOSE 13:' 'CHECK DISKl, ERROR ';ST 
140 ? ' PRESS RETURN TO CONTINUE':INPUT REC$:GOTO 30 

Program 3, 

10 RE" II PROGLIB "ACHINE LANG SORT II 
II RE" \I R "ARCUSE \I 
12 RE" BINARY SAVE KITH FILESPEC=AUTORUN,SYS 
20 FOR 1=0 TO 109:REAO A:POKE 1536+I,A:NEIT I 
100 DATA 104,104,133,216,104,133,215,104,133,213,104,133,212,169,0,133,209,133 
110 DATA 214, 162,1,165,215,133,205,165,216,133,206,24, 165,205,133,203,105,62 
120 DATA 133,205,165,206,133,204,105,0,133,206,164,207,177,205,209,203,144,11 
130 DATA 240,2,176,29,196,208,176,24,200,144,239,169,1, 133,209,160,62,136,177 
140 DATA 205,72, 177,203, 145,205, 104,145,203, 192,0,20B,241,232,2 24,0,209,2,230 
150 DATA 214,229,212,208, 19B, 165,213,197,214,209, 192,165,209,20 1,0,209,160,96 

save them by the names " 0: heading OAT A sta te me nts. Fi
nall y, the e rror ro utines for the 
disk dri ve and printe r are found 
at lines 9000 and 9020. The var i
able R is the return lin e numbe r. 

As the re are severa l un print
able characters in the programs, 
we have substituted 01 he rs in 
the ir place in the BAS IC listings. 
Take a peek at the conversion 
table be fore typing. For a beller 
visual elTeCl, the characters en
closed by a box should bc typed in 
reve rse video. T he two programs 
ca ll each other by name, so please 

I'ROGLI B" a nd "0: PROC
SO RT ". Some last thoughts: T he 
machine lan g uage surt routine 
will not be in storage unlcss yo u 
put it there by eithe r powerin g up 
(AUTOR UN.S YS wi ll boot in ) or 
doing;, DOS binary load. Creatc 
the PROe Li B fil e by \. yping (in 
direct mode) : 

OPEN #3,8,0, " D:PROGLIB.DB" : 
CLOSE #3:XIO 35,#3,0,0, 
" D:PROGLIB.DB". 

Good luck. © 



October, 1981. Issue 17 COMPUTE! 117

MATCH —A

Game Of

MemoryAnd

Timing
Ron Walker

Smithville, Ontario

There are nine different skill levels to this game,

with level one being the most difficult and nine

being the easiest.

The object of the game is to repeat a pattern

of musical notes and cursor positions that are

randomly selected by the computer. Sounds simple,

but at the highest level, the notes occur so rapidly

that only the sharpest of minds can cope with it.

Try it.

NOTE: Any numbers in brackets in quotes in

the program listing are the number of blank

spaces to leave. The "rvs" means leave one

reverse space. Also, any words on brackets are

what they say they are. e.g. PRINT "(clear"

means to clear the screen (esc-shift-clr) etc.

Good luck.

100 OPEN#1,4,0,"K:"

110 GRAPHICS 0:POKE752,1:DIM NT(4),HOR(4)

,VIR(4),CHIME(50)

120 DIMA$(40):A$ = " (39)

130 POSITION15,6:PRINT"MATCH"

140 POSITION10,16:PRINT"ENTER LEVEL (1-9)
■

150 GET#1,VAR:TRAP510:LEVEL=VAL(CHR$(VAR)

) *10

160 FORX=1TO4:READ A,B,C:NT(X)=A:HOR(X)=B

:VIR(X)=C:NEXTX

170 DATA 10,19,4,50,9,12,100,29,12,150,19

,21

180 PRINT " (CLEAR)": FORX=5TO20:POSITION

19,X:PRINT"I":NEXTX
190 FORX=10TO20:POSITIONX,12:PRINT"-":NEX

TX:POSITION 19,12:PRINT"+"

200 POSITION2,0:PRINT"HERE ARE THE NOTES:

":FORDELAY=1TO500:NEXTDELAY:POSI

TION2f0:PRINTA$

210 FORX=1T04:POSITION HOR(X),VIR(X):PRIN

T"RVS":GOSUB470:POSITIONHOR(X),V

IR(X):PRINT" "

215 NEXT X

220 POSITION2,0:PRINT"PRESS BUTTON TO STA

RT WITH YOUR FIRST NOTE":SOUND0,

230 IFSTRIG (0) O0THEN230

240 POSITION 0,0:PRINTA$:PRINTA$

2 50 GUESS=1:CHIME(GUESS)=INT(RND(1)*4)+1

260 FORX=1TOGUESS:GOSUB440:NEXTX:SOUND0,0

,0,0

270 POSITION].,22:PRINT"Y0UR TURN. PRESS

BUTTON TO START"

280 IF STRIG(0) O0THEN280

290 POSITION 1,22:PRINT"(DELETE LINE) ENT

ER NOTES"

300 FORX=1TOGUESS:POKE77,0

310 TONE=STICK(0):SOUND0,0,0,0

320 IFTONE=14THENTONE=10:GOTO370

3 30 IFTONE=13THENTONE=150:GOTO370

340 IFTONE=7THENTONE=100:GOTO370

350 IFTONE=11THENTONE=50:GOTO370

360 GOTO310

370 IFNT(CHIME(X))=TONE THEN GOSUB 440:GO

TO400

380 GOTO410

400 NEXTX:GOTO480

410 PRINT"(CLEAR)NOT QUITE RIGHT. YOU GO

T",-GUESS;" NOTES IN A ROW":PRINT

"TRY AGAIN?"

420 GET#1,VAR:IFVAR=89 THEN GRAPHICS 0: EN

D

430 GOTO180

440 SOUND0,NT(CHIME(X)),10,10

4 50 POSITIONHOR(CHIME(X)),VIR(CHIME(X)):P

RINT"RVS":FORDELAY=1TOLEVEL:NEXT

DELAY

4 60 POSITIONHOR(CHIME(X)),VIR(CHIME(X) ) :P

RINT" ":RETURN

4 70 SOUND0,NT(X),10,10:FORDELAY=lTO500:NE

XTDELAY:RETURN

4 80 GUESS=GUESS+1:SOUND0,0,0,0:POSITION1,

22:PRINTA$

490 POSITION1,0:PRINT"OK SO FAR. NOW I A

DD ANOTHER ONE":CHIME(GUESS)=INT

(RND(l)*4)+l

5 00 FORDELAY= 1TO5 00:NEXTDELAY.:POSITION0,0

:PRINTA$:GOTO260

510 PRINT"A NUMBER!":FORDE=1TO500:NEXTDE:

PRINT"(UP) (14)":GOTO140

Using your computer

in an interesting

application?

Write it up for

other COMPUTE!

readers to use.
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MATCH A 
Game Of 
MemoryAnd 
Timing 
Ron Walker 
Smithville, Ontario 

There are nine different skill levels to this game, 
with level one being the most difficult and nine 
being the easiest. 

The object of the game is to repeat a pattern 
of musical notes and cursor positions that are 
randomly selected by the computer. Sounds simple, 
but at the highest level, the notes occur so rapidly 
that only the sharpest of minds can cope with it. 
Try it. 

U~ 
ll~ 

12~ 

13~ 
14~ 

NOTE: Any numbers in brackets in quotes in 
the program listing are the number of blank 
spaces to leave. The "rvs" means leave one 
reve rse space. Also, any words on brackets are 
what they say they are. e.g. PRINT "(clear" 
means to clear the screen (esc-shift-c1r) etc. 
Good luck. 

OPENIl,4,0,"K:" 
GRAPHICS ~:POKE752,1:DIM 
, VIR(4) ,CHIME(5~) 
DIMA$(4~) :A$=" (39) 
P05ITION15,6:PRINT"MATCH" 
POSITION1~,16:PRINT"ENTER 

" 

NT (4) , HOR (4) 

" 

LEVEL (1-9) 

15~ GET#1 , VAR:TRAP51~:LEVEL=VAL(CHR$(VAR) 
) *1~ 

16~ FORX=lT04:READ A,B,C:NT ( X)=A:HOR(X)=B 
:VIR(X)=C:NEXTX 

17~ DATA 1~,19,4,50,9,1 2 ,100,29,1 2 ,150,19 
,21 

180 PRINT" (CLEAR)": FORX=5T020:POSITION 
19,X:PRINT"J":NEXTX 

190 FORX=1~T020:POSITIONX,12:PRINT" -": NEX 
TX:POSITION 19,12:PRINT"+" 

200 POSITION2,0:PRINT"HERE ARE THE NOTES: 
":FORDELAY=lT05~0:NEXTDELAY:POSI 
TION2,0:PRINTA$ 

210 FORX=lT04:POSITION HOR(X),VIR(X ) :PRIN 
T"RVS":GOSUB470:P OSITIONHOR(X ) ,V 
IR ( X) :PRINT" .. 

215 NEXT X 
2 20 POSITI ON 2 ,~:PRINT"PRESS BUTTON TO STA 

RT WITH YOUR FIRST NOTE": SOUND 0 , 
0,0,0 

230 
24~ 

250 
26~ 

2 7~ 

28~ 

29~ 

3~~ 
31~ 
320 
330 
340 
350 
36~ 
370 

38~ 
4~~ 
41~ 

42~ 

43~ 
44~ 
4 5~ 

46~ 

47~ 

480 

490 

5~~ 

51~ 
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IFSTRIG(0) < >0THEN23~ 
POSITION 0,0:PRINTA$:PRINTA$ 
GUESS=1:CHIME(GUESS)=INT (RND(1)*4)+1 
FORX=lTOGUESS:GOSUB440:NEXTX:SOUND~,~ 
,0,0 
POSITION1, 2 2:PRINT"YOUR TURN. PRESS 
BUTTON TO START" 
IF STRIG(0) <>~THEN280 
POSITION 1,22: PRINT" (DELETE LINE) ENT 
ER NOTES" 
FORX=lTOGUESS:POKE77,~ 
TONE=STICK(0):SOUND~,0,~,~ 

IFTONE=14THENTONE=10:GOT0370 
IFTONE=13THENTONE=150:GOT037~ 
IFTONE=7THENTONE=100:GOT0370 
IFTONE=11THENTONE=50:GOT037~ 
GOT0310 
IFNT(CHIME(X ) )=TONE THEN GOSUB 44~:GO 
T04~~ 
GOT0410 
NEXTX:GOT0480 
PRINT" (CLEAR)NOT QUITE RIGHT. YOU GO 
T";GUESS;" NOTES IN A ROW":PRINT 
"TRY AGAIN?" 
GET#1, VAR:IFVAR=89 THEN GRAPHICS 0 :EN 
D 
GOT018~ 
SOUND~,NT(CHIME(X)) ,l~,l~ 
POSITIONHOR(CHIME(X)),VIR(CHIME(X)):P 
RINT"RVS":FORDELAY=lTOLEVEL:NEXT 
DELAY 
POSITIONHOR(CHIME(X)),VIR(CHIME(X)):P 
RINT" 11: RETURN 
SOUND0,NT(X),1~,10:FORDELAY=lT0500:NE 

XTDELAY:RETURN 
GUESS=GUESS+1:S0UND0,~,0,0:POSITION1, 

22:PRINTA$ 
POSITION1,~:PRINT"OK SO FAR. NOW I A 
DD ANOTHER ONE":CHIME(GUESS)=INT 
(RND(l) *4)+1 
FORDELAY=lT05~~:NEXTDELAYJPOSITION~,~ 
:PRINTA$:GOT026~ 
PRINT"A NUMBERl':FORDE=lT050~:NEXTDE: 
PRINT" (UP) (14) ":GOT0140 

Using your computer 
in an interesting 

application? 
Write it up for 

other COMPUTE! 
readers to use. 
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Calling BASIC Commands

From

Machine Language Routines

While working on a tape operating system (TC)S)

for my OSI CUP and a Stringy Floppy tape drive,

many unknown, but desired, features were needed

to interface ROM BASIC and the TOS. First, I

wanted the TOS to always have command of

BASIC'S LOAD and SAVF routines. Second, I

wanted always to return to the TOS whenever a

BASIC program had been loaded into the BASIC

workspace. Third, I wanted to go directly from the

TOS and RUN a BASIC program that was in the

BASIC workspace. In addition, I wished to exit the

TOS to the ML Monitor; write a file directory;

store the directory on tape; retrieve the directory;

and write or load language tapes into the C1P

using file marks.

Since the Stringy Floppy tape drives require

that all programs stored on tape have file marks or

numbers, I needed to free the C1P from ROM

BASIC in order to create files on the tape for all

programs stored on the tape. The TOS could be

written in machine language. The TOS would

generate the file numbers under the control of the

user, but interfacing the TOS to ROM BASIC was

the problem that I faced and pondered for several

weeks. How the OSI ROM BASIC: and the TOS

were interfaced brought several interesting points

to light that could be useful in other programming

tasks.

Let me summarize. First, calling BASIC com

mands and executing BASIC programs can be

handled from machine language routines. Also, we

may LIST, SAVE. LOAD, and exit BASIC to our

machine language routines without any LISR func

tion call. How these commands can be executed

from a machine language routine will become clear

with some new knowledge of how BASIC'S inter

preter works. Let's start with some facts about the

BASICS interpreter and how BASIC commands are

executed.

William Taylor

Leavittsburg, OH

Let's look at BASIC'S LOAD and SAVE flags

and see how they are used to determine if BASIC:

programs are to be listed to the CRT or to the

Cassette port and if the keyboard or the Cassette

in put port will he the input device.

BASIC'S Immediate Mode Commands

BASIC commands are usually executed when

input from the keyboard is entered. For example,

when you type RUN followed by a carriage return

any BASIC program in the workspace will be exe

cuted or start to run, starting at the first line of the

program. Notice that I said type RUN! This type

of command is known as an immediate mode com

mand. If you had typed a number before the RUN

command the CMP would have responded with

OK. The program would not run but the line of

text would have been saved or entered into the

program memory. To understand what happens in

either the programming mode or the immediate

mode we must know how BASK: interprets the

code input by the operator. To do this let's look

inside BASIC: and examine some of what happens

during the course of any type of code execution.

At the beginning of system memory is what

has become known as zero page. This memory

area consists of the first 256 locations of low me

mory. OSI BASIC uses this area of memory as a

scratch pad. OSI BASIC uses page locations $0013

through $(){)■)A as what is known as the BASIC:

Input Line Buffer. What is the Input Line Buffer?

This area of low memory is used by BASIC to

temporarily store any input code from the user.

The code input by the user in the Input Line Buffer

will be examined by BASIC: to determine what the

code's destiny will be. When the user terminates a

line of code with a carriage return, the destination

of the code input by the operator depends on two

factors. First, if the code began with a line number
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Calling BASIC Commands 
From 

Machine Language Routines 
William T aylar 

Leavi1tsburg, OH 
While working o n a tape ope rating system (TOS) 
for my OSI C I P a nd a Stringy Floppy ta pe drive, 
many unknown , but desired , features were needed 
lO inte rface ROM BASIC and the TOS. First, I 
wanted the TOS to always have command of 
BASI C's LOAD and SAVE routines . Second, I 
wa nted always lO rellirn lO the TOS wheneve r a 
BASIC program had been loaded into the BASIC 
wo rkspace. Third , I wanted lO go directl y from the 
TOS and RUN a BASI C program that was in the 
BASI C workspace. In addition, I wished to ex it the 
TOS lO the ML Monitor; write a file direclOry; 
SlOre the direclOry on tape ; retrieve the directory; 
and write or load language tapes into the C I P 
using file marks. 

Since the Stringy Floppy tape drives require 
that a ll programs stored on tape have fil e marks or 
numbe rs, I needed to free the C I P from ROM 
BAS IC in order lo create fil es on the tape for all 
progra ms stored on the tape . The TOS could be 
writte n in machine language. The TOS wou ld 
generate the file numbers under the control of the 
use r, but interfacing the TOS to ROM BASI C was 
the problem that I faced and pondered for seve ral 
wee ks . How the OS I ROM BASI C and the TOS 
were inte rf~l ced brought. several interesting points 
to light that could be useful in othe r programming 
tasks. 

Let me summarize. First, call ing BASI C com
mands and executing BAS IC programs can be 
handled from mach ine language routines. Also, we 
ma y LIST, SA VE, LOAD, and ex it BASI C lo our 
machine language routines without any USR flll1c
lion ca ll. How these commands ca ll be executed 
from a machine language routine wi ll become clear 
with some new kn owledge of how BAS IC's inter
preter works. Le t's start \\'ith some facts about th e 
BASI C interpreter and how BASIC comma nds a re 
executed. 

Let's look a t BASI C's LOAD and SAVE flags 
and see how they are used lo dete rmine if BASI C 
programs are lo be listed lO the CRT or lo the 
Cassette port and if the keyboard or the Casse tte 
inpu t port wi ll be the in p ut device. 

BASIC's Immediate Mode Commands 
BASIC commands are usually executed when 
input from the keyboard is entered. For example , 
whe n you type RUN fo llowed by a ca rriage return 
an y BASI C program in the workspace will be exe
cuted or start lo run , starting at the first line of the 
program. Notice that I sa id type RUN! This type 
o f cOlnmancl is known as an im mediate Illode COIll 
mand. If you had typed a numbe r before the RUN 
command the C I P wou ld have responded with 
OK. The program wou ld not run but the line of 
tex t would have been saved or entered into the 
program memory. To unde rstand what ha ppens in 
either the programmi ng mode or the immed iate 
mod e we mUSt know how BASI C inte rprets the 
cod e input by the opera tor. To do this let's look 
inside BASI C and examine some of what happens 
during the course of an y type of code execution. 

At the beginning ofs),stem memory is what 
has become known as zero page. This mcmory 
area consists of th e first 256 loca tions of low me
mor),. OSI BASI C uses this area of memory as a 
scratch pad. OS I BASIC uses page loca ti ons SOO l 3 
through $0051\ as what is kn own as th e BAS IC 
In put Line Buffer. What is the Input Line Buffer ' 
T hi s area of low memory is useel by BASIC to 
te mporar ily store any input code fwm the use r. 
T he code input by the user in the Input Line Bufler 
will be exam ined by BASIC to d etermine what the 
code's des tin y will be. Whe n the use r terminates a 
line of code with a carriagc rel.urn , the des tination 
o f the code inpu t by the o pe ralO r depends o n two 
faclo rs. First, i f the code began with a line nu mber 



OSI AARDVARK

NOWMEANS BUSINESS!

OSI

WORD PROCESSING THE EASY WAY-

WITHMAXI-PROS

This is a line-oriented word processor de
signed for the office that doesn't want to send

every new girl out for training in how to type a

letter.

It has automatic right and left margin justi

fication and lets you vary the width and margins

during printing. It has automatic pagination and

automatic page numbering. It will print any text

single, double or triple spaced and has text cen

tering commands. It will make any number of

multiple copies or chain files together to print an

entire disk of data at one time.

MAXI-PROS has both global and line edit

capability and the polled keyboard versions

contain a corrected keyboard routine that make

the OSI keyboard decode as a standard type

writer keyboard.

MAXI-PROS also has sophisticated file

capabibilities. It can access a file for names and

addresses, stop for inputs, and print form letters.

It has file merging capabilities so that it can store

and combine paragraphs and pages in any order.

Best of all, it is in BASIC (0S65D 51/4" or

8" disk) so that it can be easily adapted to any

printer or printing job and so that it can be sold

for a measly price.

MAXI-PROS - $39.95

NEW-NEW-NEW

TINY COMPILER

The easy way to speed in your programs. The

tiny compiler lets you write and debug your pro

gram in Basic and then automatically compiles a

Machine Code version that runs from 50-150

times faster. The tiny compiler generates relocat

able, native, transportable machine code that can

be run on any 6502 system.

It does have some limitations. It is memory

hungry — 8K is the minimum sized system thai

can run the Compiler. It also handles only a

limited subset of Basic — about 20 keywords in

cluding FOR, NEXT, IF THEN, GOSUB, GOTO.

RETURN, END, STOP, USR(X), PEEK, POKE,

-,-,*,I, (.*) V VVariable names A-Z, and Integer

Numbers from 0-64K.

TINY COMPILER is written in Basic. It can

be modified and augmented by the user. It comes

with a 20 page manual.

TINY COMPILER - S19.95 on tape or disk

THE AARDVARK JOURNAL

FOR OSI USERS - This is a bi-monthly

tutorial journal running only articles about OSI

systems. Every issue contains programs custom

ized for OSI, tutorials on how to use and modify

the system, and reviews of OSI related products.

In the last two years we have run articles like

these!

1) A tutorial on Machine Code for BASIC

programmers.

2) Complete listings of two word processors

for BASIC IN ROM machines.

3) Moving the Directory off track 12.

4) Listings for 20 game programs for the OSI.

5) How to write high speed BASIC — and

lots more -

Vol. 1 (1980) 6 back issues - S9.00

Vol. 2 (1981) 2 back issues and subscription for

4 additional issues - S9.00.

ACCOUNTS RECEIVABLE - This program

will handle up to 420 open accounts. It will age

accounts, print invoices {including payment

reminders) and give account totals. It can add

automatic interest charges and warnings on fate

accounts, and can automatically provide and cal

culate volume discounts.

24K and 0S65D required, dual disks recom

mended. Specify system.

Accounts Receivable. S99.95

• * ■ SPECIAL DEAL - NO LESS! • * *

A complete business package for OSI small

systems - (C1, C2, C4 or C8). Includes MAXI-

PROS, GENERAL LEDGER, INVENTORY,

PAYROLL AND ACCOUNTS RECEIVABLE -

ALL THE PROGRAMS THE SMALL BUSI

NESS MAN NEEDS. $299.95

P.S. We're so confident of the quality of these

programs that the documentation contains the

programmer's home phone number!

SUPERDISK II

This disk contains a new 8EXEC* that boots

up with a numbered directory and which allows

creation, deletion and renaming of files without

calling other programs. It also contains s slight

modification to BASIC to allow 14 character

file names.

The disk contains a disk manager that con

tains a disk packer, a hex/dec calculator and

several other utilities.

It also has a full screen editor (in machine

code on C2P/C4D that makes corrections a snap.

We'll also toss in renumbering and program

search programs — and sell the whole thing for —

SUPERDISK II S29.95 ( 5 1/4") 334.95(8"}.

ANDFUN,

TOO!

BOOKKEEPING THE EASY WAY

-WITH BUSINESS I

Our business package 1 is a set of programs

designed for the small businessman who does not

have and does not need a full time accountant

on his payroll.

This package is built around a GENERAL

LEDGER program which records all transactions

and which provides monthly, quarterly, annual,

and year-to-date PROFIT AND LOSS statements.

GENERAL LEDGER also provides for cash

account balancing, provides a BALANCE SHEET

and has modules for DEPRECIATION and

LOAN ACCOUNT computation.

GENERAL LEDGER (and MODULES) Si29.95.

PAYROLL is designed to interface with the

GENERAL LEDGER. It will handle annual

records on 30 employees with as many as 6

deductions per employee,

PAYROLL- $49.95.

INVENTORY is also designed to interface with

the general ledger. This one wil! provide instant

information on suppliers, initial cost and current

value of your inventory. It also keeps track of the

order points and date of last shipment.

INVENTORY- $59.95.

GAMES FOR ALL SYSTEMS

GALAXIAN - 4K - One of the fastest and finest

arcade games ever written for the OSI, this one

features rows of hard-hitting evasive dogfighting

aliens thirsty for your blood. For those who

loved (and tired of) Alien Invaders. Specify

system- A bargain at $9.95

NEW - NEW -NEW

LABYRINTH - 8K - This has a display back

ground similar to MINOS as the action takes

place in a realistic maze seen from ground level.

This is, however, a real time monster hunt as you

track down and shoot mobile monsters on foot.

Checking out and testing this one was the most

fun I've had in years! — $13.95.

NIGHT RIDER - You've seen similar games in

the arcades. You see a winding twisting road

ahead as you try to make time and stay on the

road. NIGHT RIDER uses machine code to gen

erate excellent high speed graphics - by the same

author as MINOS.

NIGHT RIDER - $12.95 cassette only

THIEF - Another machine code goody for the

C1 P cassette only. You must use mobile cannon

to protect the valuable jewels in the middle of

the screen from increasingly nasty and trigger

happy thiefs. Fast action and fun for one or two

players. THIEF Si3.95 on C1 cassette only!

SUPPORT ROMS FOR BASIC IN ROM MA

CHINES - C1S/C2S. This ROM adds line edit

functions, software selectable scroll windows,

bell support, choice of OSI or standard keyboard

routines, two callable screen clears, and software

support for 32-64 characters per line video.

Has one character command to switch mode!

2 C1P from 24 to 48 character line. When in

stalled in C2 or C4 (C2S) requires installation

of additional chip. C1P requires only a jumper

change. - S39.95

C1E/C2E similar to above but with extended

machine code monitor. - $59.95

OSI

Please specify system on all orders

This is only a partial listing of what we have to offer. We now offer over 100 programs, data sheets, ROMS, and boards

for OSI systems. Our S 1.00 catalog lists it all and contains free program listings and programming hints to boot.

AARDVARK TECHNICAL SERVICES, LTD.

2352 S. Commerce, Walled Lake, Ml 48088

(313)669-3110 OSI

OSI AARDVARK OSI 
NOW MEANS BUSINESS! 

WOAD PROCESS ING THE EASY WAY
WITH MAX I·PROS 

Th is is <I line-oriented word processor de
signed for the o ffi ce that doesn't want to send 
every new girl out for training in how to type a 
letter. 

It has automatic right and left margin justi
fication and lets you vary the width and margins 
during printing. It has automatic pagination and 
automatic page numbering. It will print any text 
single, double or triple spaced and has text cen
tering commands. It will make any number of 
multiple copies or chain fil es togeth e r to print an 
entire disk of data at one time. 

MAXI·PROS has both global and line edit 
capability and the polled keyboard versions 
contain a corrected keyboard routine that make 
the OSI keyboard decode as a standard type
writer keyboard. 

MAX I·PROS also has sophisticated file 
capabibilities . It can access a file for names and 
addresses, stop for inputs. and pr int form letters. 
It has file merging capabil i ties so that it can store 
and combine paragraphs and pages in any order. 

Best of all, it is in BASIC (0565051/4 " or 
8" disk) so that it can be easily adapted to any 
printer or printing job and so that it can be sold 
for a measly price. 
MAX I·PROS - $39.95 

NEW-NEW-NEW 
TINY COMPILER 

T he easy way to speed in your programs. The 
tiny compiler lets you write and debug your pro
gram in Basic and then automatically compiles a 
Machine Code version that runs from 50-150 
times faster. The tiny compi ler generates relocat
able, native, transportable machine code that can 
be run on any 6502 system. 

It does have some limitations . It is memory 
hungry - 8K is the minimum sized system that 
can run the Compiler. It also handles only a 
limited subset of Basic - about 20 keywords in 
cluding FOR. NEXT, IF THEN, GOSUB , GOTO, 
RETURN , END, STOP, USR(XI, PEEK, POKE, 
-."'.- .1 , (.'\ .< ) .Variable names A-Z, and Integer 
Numbers r;:om ()-64K. 

TINY COMPILER is written in Basic. It can 
be modified and augmented by the user. It comes 
with a 20 page manual. 
TIN Y COMPILER - S19.95 on tape or disk 

THE AARDVARK JOURNAL 
FOR 051 USERS - This is a b i·monthly 

tu torial journal running on ly articles about 051 
systems. Every issue contains programs custom· 
ized for OS I . tutorials on how to use and mOdify 
the system, and reviews of OS I re lated products. 
In the last two years we have run articles l i ke 
these! 

1) A tutorial on Machine Code for BASIC 
programmers. 

2) Complete l ist ings of two word processors 
for BASIC I N ROM machines. 

3) Moving the Directory off track 12. 
4 ) Listings for 20 game programs for the OSI. 
51 How to write high speed BASIC - and 

lots more -
Vol. 1 (198016 back issues - $9.00 
Vol. 2 (981) 2 back issues and subscriPtion for 
4 additional issues· $9 .00. 

ACCOUNTS RECEIVABLE - This program 
wi ll handle up to 420 open accounts. It will age 
accounts, print invoices (including payment 
reminders) and give account tala Is. It can add 
automatic interest charges and warnings on fate 
accounts, and can automat ically provide and cal· 
culate volume discounts. 

24K and 05650 required, dual d isks recom· 
mended. Specify system. 
Accounts Receivable. S99.95 

••• SPEC IAL DEAL - NO LESS I ••• 

A complete business package for 051 small 
systems - (C1, C2, C4 or C81. Includes MAX I
PROS, GENERA L L EDGER, INVENTORY, 
PAYROLL AND ACCOUNTS RECEIVABLE
A LL TH E PROGRAMS THE SMA LL BUSI· 
NESS MAN NEEDS. $299.95 

P.S . We're so confident of the quality of these 
programs that the documentation contains the 
programmer's home phone number! 

SUPERolSK /I 
Th is disk contains a new BEXEC" that boots 

up wi th a numbered directory and w hich allows 
creation. deletion and renaming of files without 
calling other programs. It also contains a slight 
modification to BASIC to allow 14 character 
fi le names. 

The d isk contains a d isk manager that can· 
tains a disk packer, a hex /dec calcu lator and 
several other utilities. 

It also has a fu ll screen editor (in machine 
code on C2P/C4)) that makes corrections a snap. 
We'll also l OSS in renumbering and program 
search programs - and se l l the whole thing for -
SUPEROISK II $29.95 (5 1/4") $34.95 (S"I. 

ANDFUN, 
TOO! 

BOOKKEEPING THE EASY WAY 
- WITH BUS INESS I 

Our business package 1 is a set of programs 
designed for the small businessman who does not 
have and does not need a full time accountant 
on his payroll. 

T his package is built around a GENERAL 
LEDGER program which records all transactions 
and which provides monthly, quarterly, annual, 
and year·to-date PROF IT AND LOSS statements. 
GENERA L LEDGER also provides for cash 
account balancing, provides a BALANC E SHEET 
and has modules for DEPRECIATION and 
LOAN ACCOUN T computation . 
GENERAL LEDGER (and MODULES) $129.95. 

PAYROLL is designed to interface with the 
GENERAL LEDGER . It will handle annual 
records on 30 employees with as many as 6 
deductions per employee, 
PAYROLL - 549.95. 

INVENTORY is also designed to interface with 
the general ledger. T his one will provide instant 
information on suppl iers, initial cost and current 
va lue of your inventory. It also keeps track of the 
order points and date of last shipment. 
INVENTORY · $59.95. 

GAMES FOR ALL SYSTEMS 
GALAX IAN . 4K . One of the fastest and finest 
arcade games ever written for the 051, this one 
features rows of hard-hitting evasive dogfighting 
aliens thirsty for your blood. For those who 
loved land ti red of) Alien Invaders. Specify 
system - A bargain at 59.95 

NEW - NEW - NEW 

LABYRINTH - 8K - T his has a display back· 
ground similar to MINOS as the action takes 
place in a realistic maze seen from ground level. 
T his is, however, a real time monster hunt as you 
track down and shoot mobile monsters on foot. 
Checking out and testing this one was the most 
fun I 've had in yearsl - $13.95. 

N IGHT RIDER · You've seen similar games in 
the arcades. You see a winding twisting road 
ahead as you try to make time and stay on the 
road. NIGHT R IDER uses machine code to gen· 
erate excellent high speed graphics· by the same 
author as MINOS. 
NIGHT RIDER - $12.95 cassette only 

TH I E F - Another machine code goody for the 
C1P cassette only. You must use mobi le cannon 
to protect the valuable jewels in the middle of 
the screen from increasingly nasty and trigger 
happy th iefs. Fast action and fun for one or two 
players. T H I E F $13.95 on C1 cassette only ! 

SUPPORT ROMS FOR BASIC IN ROM MA· 
CHINES - C1S /C2S. T his ROM adds line ed i t 
functions, software selectable scroll windows, 
bell support, choice of OSI or standard keyboard 
routines, two callable screen clears, and software 
suPPOrt for 32-64 characters per line video. 
Has one character command to switch model 
2 C1 P from 24 to 48 character line. When in· 
stalled in C2 or C4 (C2S) requires installat ion 
of additional chip. Cl P requires only a jumper 
change. - $39.95 
C1 E/C2E similar to above but with extended 
machine code monitor. - $59.95 

Please specify system on all orders 

''$ 
OSI 

This is on ly a partial listing of what we have to offer. We now offer over 100 programs. data sheets, ROMS. and boards 
for OSI sys tems. Our S1.00 cata log lists it all and contains free program listings and p rogramming hints to boot . 

AARDVARK TECHNICAL SERVICES, LTD. 
2352 S. Commerce, Walled Lake, MI48088 

(313)669-3110 

tit 
OSI 
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this signals BASIC that the code must be saved as a

BASIC program line. Second, if the code in the

Input Line Buffer does not start with a numeral,

then the code represents a BASIC immediate

command or some error that the user made while

typing at the keyboard. In either of the latter cases,

the code will be immediately executed. If the code

was a valid command, the command will be exe

cuted. If the input was an error, BASIC will respond

with Syntax Error.

To demonstrate and reveal the format of the

code placed in the Input Line Buffer, please exam

ine the following example of an input line which

will be considered a BASIC line of program text:

10 LIST. On examination of the Input Line Buffer,

it would reveal the following code if no carnage

return were typed after the line of text. Type in

the line of code: 10 LIST. Do not enter a carnage

return. BREAK the C1 P. Call up Monitor Mode by

typing M. Call address mode. Call memory location

$0013. You will find that the code listed in the next

example will reside at memory locations starting at

$0013.

0013 31 = ASCII 1

0014 30 = ASCII 0

0015 20 = ASCII space

0016 4C = ASCII L

0017 49 = ASCII I

0018 53 = ASCII S

0019 54 = ASCII T

On examination of the code in the Input Line

Buffer you will find that all the code will be the

hexadecimal ASCII equivalent of the text entered

at the keyboard.

The code stored in the Input Line Buffer will

have a different appearance if you terminate the

line with a carriage return. The code will appear in

the Input Line Buffer as in the next example.

0013 99

0014 00

0015 20

0016 00

0017 49

0018 53

0019 54

Try entering the line 10 LIST(CR). Break the

computer. Call $0013 and examine the code in the

Input Line Buffer. As you can see BASIC has

converted its contents.

Now let's try an Immediate Mode operation

and examine the Input Line Buffer. First, clear

BASIC workspace. Type NEW (CR). Next type

LIST (CR). Break the computer and call Monitor

Mode. As before, call $0013 and examine the code

stored in the buffer. On examination you should

find the following code:

0013 99

0014 00

0015 53

0016 00

0017 00

This data spells out the LIST command. The

byte $99 is a Token for the keyword LIST. What is

a Token? It is a single byte that represents a com

mand or keyword. OSI BASIC has a Token for all

BASIC keywords. Tokens are used by BASK- in

immediate Mode or they arc stored in all BASIC

programs stored in the BASIC program workspace

or BASIC source code table. For the sake of this

article let's say that a Token describes to BASIC a

keyword. A keyword is an indicator to BASIC as to

what function BASIC must perform in the case of

$99 (LIST) BASIC is told to LIST all the source

code in the BASIC workspace.

The point that we have made with the examples

indicates that, for BASIC to know what is expected,

the proper code must be in the Input Line Buffer

starling at $0013. We can use the facts just pre

sented to make BASIC think an operator has en

tered an Immediate Mode command, but the

command can be initiated from a machine language-

routine as you will see. We are not ready yet to use

our new knowledge about the Input Line Buffer

and Tokens as commands called from machine

language routines. First we must learn some more

facts about BASIC.

How does BASIC execute the code for com

mands in the Input Line Buffer? The code must be

read by the BASIC Interpreter. On examination of

a Zero page memory map, you will find a machine

language routine which starts at $ 00BC. This

routine is called a "PARSER." It is used to read a

line of code, character by character, stored in the

line buffer or code stored in a program line in the

BASIC workspace. The Parser routine at $00BC

looks at the first character of code in the buffer to

see if the character is an ASCII numeral or not. If

the first character were a numeral, the Parser tests

each character until a non-numeral is found. If the

first character is a numeral, the line of code in the

buffer is recognized as a line of source code and

will be stored in the source code table. When the

Parser detects a non-numeral, tlie Parser routine

hands the code to a routine that "Tokenizes" the

line before the line is placed in the source code

table or back into the input line buffer. If the first

character in the buffer is a non-numeral, the parser

determines that the input code must be an imme

diate mode command. If you recall the earlier

examples, we demonstrated the keyword LIST

entered as a program source line. First we examined

the buffer without a carriage return. It was evident

that the code was ASCII. Next, we entered a line of

text ending with a carriage return and examined

the data in the buffer. At this point, we found that

the data was in a Tokenized form. As you can see,

the BASICS interpreter had, in fact, converted the

ASCII to a condensed (or Tokenized) line of code.

To understand how the parser routine inter

prets the source code (or the code in the Input
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this signals BAS IC that the code must be saved as a 
BASI C program line. Second, if the code in the 
Input Line Buffer does not start with a numeral, 
then the code represellls a BASIC immediate 
command or sO me error that the user made while 
typing at the keyboard. I n either of the laller cases, 
the code will be immediately executed . If the code 
was a valid command , the command will be exe
cuted . If the input was an error, BAS IC will respond 
with Sylllax Error. 

To demonstrate and revea l the fo rmat of the 
code placed in the I nput Line Buffer , please exam
ine the following example of an input line which 
will be conside red a BASIC line of program tex t: 
10 LI ST. On examination of the Input Line Bu ffe r, 
it wo uld reveal the following code if no carriage 
return were typed after the line of text. T ype in 
the line of code: 10 LIST. Do not e llle r a carriage 
return. BREAK the C I P. Call up Mo nito r Mode by 
typing M. Call address mode. Call memory location 
$001 3. You will find that the code listed in the next 
exalnple will reside at me mory locations starling at 
$00 13. 

0013 31 = ASCII 1 
0014 30 = ASCII 0 
0015 20 = ASCII space 
0016 4C = ASCII L 
0017 49 = ASCII [ 
00[8 53 = ASCII S 
0019 54 = ASCII T 

O n examination o f the code in the I nput Line 
Buffer you will find that all the code will be the 
hexadecimal ASCII equi valent of the tex t elllered 
at the keyboard. 

The code stored in the Input Line Buffer will 
have a diffe rent appea rance if yo u te rminate the 
line with a carriage return. The code will appear in 
the I nput Line Buffer as in the next example. 

0013 99 
0014 00 
0015 20 
0016 00 
0017 49 
0018 53 
00[9 54 

Try ente ring the line 10 LIST (C R). Break the 
compute r. Call $001 3 and examine the code in the 
Input Line Buffer. As you can see BAS IC has 
conve rted its contents. 

Now let's try an Immediate Mode o peration 
and examine the Inpu t Line Bulle r. First, clear 
BASIC workspace. T ype NEW (C R). 'ex t type 
LI ST (C R). Break the compute r and ca ll Moni to r 

lode. As before, ca ll $00 I 3 and exa mine the code 
sto red in the buffe r. O n examination you should 
find the following code: 

0013 99 
0014 00 
0015 53 
0016 00 
0017 00 

T his data spells o ut the LI ST comma nd. T he 
byte $99 is a Token for the keyword LIST. What is 
a Token? It is a single byte that represe llls a com
mand or keyword . OSI BASIC has a T o ken for all 
BAS IC keywords. Tokens are used by BAS IC in 
immediate Mode or they are sto red in all BAS IC 
prog rams stored in the BAS IC program workspace 
o r BASIC source code table. For the sake o f this 
a rticle let's say that a Token describes to BASIC a 
keyword . A keyword is an indicator to BAS IC as to 
what function BAS IC must perfo rm in the case of 
$99 (LIST) BASIC is told to LI ST all the source 
code in the BASI C workspace. 

The poilllthat we have made with the examples 
indica tes that, fo r BAS IC to know what is ex pected , 
the prope r code must be in the Input Li ne Buffer 
sta rting at $00 I 3. We can use the facts just pre
sented to make BASI C think an ope rato r has en
te red an Immediate Mode command, but the 
command can be initiated froln a machine language 
routine as you will see. We are not read y yet to use 
our new knowledge about the Input Line Buffer 
and T okens as commands called from machine 
lang uage rOll tin es. First we must learn some more 
facts abo ut BAS IC. 

How does BAS IC execute the code for com
mands in the Input Line Buffe r? The code must be 
read by the BAS IC Interpreter. On examination of 
a Ze ro page memory map, you will find a machine 
language routine which sta rts at $ OOBC. This 
ro utine is called a "PARSER." It is used to read a 
line of code , cha racte r by characte r, stored in the 
line buffer or code stored in a program line in the 
BASIC workspace. The Parser routine at $OOBC 
looks at the first characte r of code in the bufler to 
see if the cha racter is an ASCI I numeral or not. If 
the first characte r we re a numeral, th e Parser tests 
each character ullli l a no n-numeral is fo und . If the 
first character is a numeral , the line o f code in the 
buffe r is recognized as a line o rsource code and 
will be sto red in the SO urce code table. When the 
Parser detects a non-numeral, the Parser routine 
hands the code to a routine that "Tokenizes" the 
line before the line is placed in the source code 
ta ble o r bac k into the input line buffe r. I r the first 
character in the buffer is a non-numera l, the parser 
dete rmines that the input code must be an imme
diate mode command . I f you recall the ea rlie r 
examples, we demo nstrated the keyword LI ST 
entered as a program source linc. First we examined 
the buffe r witho ul a ca rriage re turn . It was evide nt 
that the code was ASC II. Nex t, we entered a line of 
tex t e nding with a carriage re turn and examined 
the da ta in the burfe r. At this point, we fo und that 
th e data was in a Tokcnizcd rorm . As YO LI ca n see, 
the BAS IC interprete r had , in fac t, convened the 
ASCII to a condensed (or Tokenized ) line o f code. 

To unde rstand ho w the parser rOlltine inte r
prets the source code (or the code in the Input 
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Line Buffer) please refer to Listing 1. The machine

language parser routine shown in Listing I shows

that memory locations $00C2, 00C3, and 00C4

contain an LDA direct instruction or AD 13 00.

This instruction causes the 6502 accumulator to be

loaded with the code at the first address of the

Input Line Buffer. On initialization, (BASIC Cold

Start) address $00C2, 00C3, and 00C4 will point to

$0013 (the beginning of the Input Line Buffer). If

you type RUN in Immediate Mode without a pro

gram in the BASIC workspace, address $00C2,

00C3, and 00C4 will contain AD 00 03. As you can

see, the Parser now points to the beginning of the

BASIC workspace.

At this point, enough knowledge about the

Input Line Buffer and the parser routine has been

presented to allow us to explore the possibility of

implementing and executing BASIC Immediate

Mode commands called from outside ROM BASIC

using machine language routines.

Let us now experiment with the Input Line

Buffer and the parser routine to see if we can

actually call a BASIC Immediate Mode command

from a machine language program. As I mentioned

at the beginning of this article, I needed to call

BASIC'S LOAD and SAVE commands. Let's begin

with these. First, let's try the SAVE command to

demonstrate how it can be called from a machine

language routine.

To use the SAVE command we must learn yet

more facts about how BASIC functions. When the

user wishes to save a program that is stored in the

BASIC workspace, the SAVE command must be

used. What happens when you type SAVE? When

the command, SAVE, is entered at the keyboard

and ended with a carriage return, the code will, of

course, be placed in the Input Line Buffer as ASCII.

When the carnage return is entered, BASIC exam

ines the code and recognizes that this is an Imme

diate Mode command. The code in the Input Line

Buffer will be Tokenized and placed back in the

Input Line Buffer. The Input Line Buffer would

not contain:

$0013 94 = TOKEN FOR SAVE

$0014 00 = NULL

$0015 53

$0016 00 = NULL

Now, on examination of the Parser routine at

address $00C2, 00C3, and 0OC4, you will find that

the Parser has read the code located at address

$0018 and found a Token for the keyword SAVE,

and that BASIC has executed the comand. When

the SAVE command was executed, BASIC per

formed the task of setting what is called the SAVE

flag. This Hag tells the computer that any data sent

from BASIC will be sent to the cassette port and to

the screen. The SAVE flag is located at $0205. II

the contents of $0205 are set to $00, then output

From BASIC will be listed to the screen.

If the SAVE flag contains $01 then the cassette

port along with the screen will be activated.

We may use these facts to call the BASIC

SAVE command from a machine language routine.

Let me demonstrate with an example. Enter the

machine language routine (Listing 2) into the

computer. Now write a BASIC program into the

computer. This program can be any program that

you may have on hand, but a single program line

will do for the demonstration. Exit BASIC and call

the address of the machine language routine of

Listing 2. Run the machine language routine. As

you can see, the BASIC program that you entered

into the computer was LISTed out to the screen of

your monitor. Also, the program will be sent to the

cassette port.

On examination of the Assembly Listing,

notice that we have loaded the Input Line Buffer

at $0013 with the Token for LIST ($94). Also

notice that, in the Listing, we are setting the SAVE

(lag at $0205 to the the value of $01. We have set

address $00CS and $00C4 in the Parser routine to

point to the beginning of the input line buffer.

Finally, we call a routine in the BASIC interpreter

located at $A4B5. This routine is called the LIST

routine and will execute the LIST command when

called by a BASIC program, Immediate Mode, or

by a machine language calling routine. As you can

see, we have programmed a SAVE and a LIST

osi OSI
_ ii— P:m » ZL if-j A.* D An '2 i\ Lf ?.
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PICK UP AND MUTATE TEE
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THEN CATCH THE HUHANOID IN

MID-AIH AND LOWER IT SAFELY TO

THE GROUND FOR A BONUS! EVERY NOW
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OF HYPERSPACE TO KEEP THINGS
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OUR HOONBASE IS BEING ATTACKED BY

ALIENS! IN RESPONSE To THEIR CALL
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NOW YOU'VE GOT TO LAND AND RESCUE
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Line Buffe r) please refer to Listing I. The machine 
language parser ro utine shown in Listing I shows 
that memory locations $00C2, 00C3, and 00C4 
contain an LOA direct instruction or AD 13 00. 
This instruction causes the 6502 accumulator to be 
loaded with the code at the first address of the 
Input Line Buffe r. On initialization , (BASIC Cold 
Start) address $00C2, 00C3, and 00C4 will point to 
$001 3 (the beginning o f the Input Line Buffer). If 
you type RUN in Immediate Mode without a pro
gram in the BASI C workspace , address $00C2, 
00C3, and 00C4 wi ll conta in AD 00 03. As you can 
see, the Parse r now po ints to the beginning of the 
BASI C workspace. 

At this point, enough knowledge abo ut the 
Input Line Buffe r and the pa rse r routine has been 
presented to allow us to ex plore the possibility of 
implementing and executing BASI C Immediate 
Mode commands ca lled from outside ROM BAS IC 
using mac hine lang uage roulines. 

Letus now experiment with the Input Line 
Buffe r and the pa rser rou tine to see if we can 
actuall y call a BASIC Immediate Mode command 
from a machine language program. As I mentioned 
at the beginning o f this a rticle , 1 needed to ca ll 
BASIC's LOAD and SAVE commands. Let's begin 
with these. First, let's try the SAVE co mmand to 
demonstrate how it can be called from a machine 
language routine . 

T o use the SA VE command we must lea rn ye t 
mo re facts abo ut how BAS IC Functions. When the 
use r wishes lO save a progra m lhat is sto red in lhe 
BASIC workspace, the SA VE command must be 
used . What happens when yo u type SAVE> When 
the command , SA VE, is entered at the keyboard 
and ended with a ca rri age return , the code will , o f 
course, be placed in the 1 nput Line Bufle r as ASC II. 
When the ca rriage retu rn is entered , BASI C exam
ines the code and recognizes that this is an Imme
diate Mode command . The code in the Inpu t Line 
Buffe r will be T o kenized and placed bac k in the 
Input Line Buffe r. The Input Line Buffe r would 
nOl con la in : 

$0013 94 = TOKEN FOR SAVE 
$0014 00 = NULL 
$0015 53 
$0016 00 = NULL 

Now, o n examinalio n o f the Parser rouline a l 
address $00C2, 00C3, and 00C4, you will find that 
the Parse r has read the code located at address 
. 00 13 and found a Token fo r the keyword SA VE, 
and that BASIC has executed the comand . When 
the SA VE command was executed , BASIC per
formed the task of setting what is called the SAVE 
fl ag. This flag tells the computer that an y data sent 
from BASI C will be sent to the cassette po rt and to 
the sc reen. The SA V E !lag is located at $0205. 1 f 
the contents of $0205 are set to $00, then o utput 
from BASI C will be listed to the screen. 

If the SAVE flag contains $0 I then the cassette 
port along with the screen will be activated. 

We may use these facts to call the BASIC 
SA VE command from a machine language routine. 
Let me demonstrate with an example. Enter the 
machine language routine (Listing 2) into the 
compute r. 1 ow write a BASI C program into the 
computer. This program can be any program that 
you may have on hand, but a single program line 
wi ll do for the demonstration . Exit BASIC and call 
the address of the machine language routine of 
Listing 2. Run the machine language routine . As 
you can see, the BASIC program that you entered 
into the computer was LISTed o ut to the screen of 
your monito r . Also, the prog ram will be sent to the 
casse tte po rt. 

O n examination of the Assembl y Listing, 
notice that we have loaded the I nput Line Buffe r 
at $001 3 with the Token for LIST ($94) . Also 
notice that, in the Listing, we a re selling the SA VE 
fl ag at $0205 to the the va lue of $0 I. We have set 
address $00C3 and $00C4 in the Parser routine to 
point to the beginning of the input line buffe r. 
Finall y, we call a routine in the BASIC interprete r 
located at $A4B5. This routine is ca lled the LIST 
routine and wi ll exeCUle the LIST command when 
called by a BASI C program , Immediate Mode, or 
by a machine language calling ro utine. As you can 
see, we have programmed a SAVE and a LIST 
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Program 1.

26

36

40

50

68

70

80

90

100

110

120

138

140

150

168

178

188

G888

0088

0888

8880

00GC

80EC

80BE

88C0

88C2

88C5

88C7

00C9

08CB

00CD

88CE

00D0

08D1

8QD3

E6C3

D882

E6C4

RDFFFF

C93R

B88R

C920

F0EF

38

E938

38

E9D8

60

FhRSER CODE

BVTES8 INC *C3 INCREMENT LOU RDDR.

BNE SI

INC $C4 INCREMENT HIGH RDDR. BVTE

51 LDR $FFFF L8RD WITH CODE CHRRRCTER

CHECK FOR COLON ^STRTEMENT END>

IF VES BRflNCH TO STRRT NEW LINE

ISIT fl SPRCE

IF VES GET NEW CHflRRCTER

SET CRRRV FLRG

SBC #$38 SUBTRRCT $38

SEC: SET CRRRV FLRG

SBC #$D8 SET C FLRG FOR RSCII NUMBERS

52 RTS END ROUTINE. CHRRRCTER NOW IN H

CMP #■":

BCS S2

CMP #■-

BEQ S0

SEC

Program 2.

38

40

50

bU

70

yu

90

l yy

118

120

130

148

150

168

178

188

198

288

218

238

240

250

8880

8880

8800

0000

8888

0088

0888

1888

1 yyy

1882

1005

1807

1809

180B

1 00D

188F

1011

1813

1015

1017

1019

I01B

3D05O2

R999

3513

R988

3514

8516

R953

3515

R914

35C3

R980

35C4

4CB5R4

■

■9

$

*

*

■

Jf

■

*

BRSIC

STRRl LL-H

STR

LDR

STR

LDR

STR

STR

LDR

STR

LDR

STR

LDR

STR

JMP

$0205

#$99

$13

#$00

$14

$16

#$53

$15

#$14

$C3

#$88

$C4

$R4B5

BRSIC SRUE C.OMr-IFlND CRLL

#$81 URLUE SRUE FLRG=ON

ST8RE IN SRUE FLRG

TOKEN LIST

PUT IN LINE BUFFER

NULL

PUT BUFFER+1

PUT BUFFER +3

PUT BUFFER+2

PRRSER SCRN STRRT LOW BVT£

PUT IN PRRSER

PRRSER SCflN HIGH BVTE

PUT IN PRRSER

GOTO BRSIC LIST ROUTINE

122 

Program 1. 

10 OtJOO 
2(1 0000 
.-.z::- 000[1 "::"...J 

3(1 0000 
40 0000 
50 008C 
6[1 008C 
70 008E 
E:0 OOCO 
90 00C2 

100 (10C5 
110 (1[1C7 
120 00C9 
130 00C8 
140 OOCD 
150 [10CE 
160 0[1[)0 

170 00D1 
180 0[1[)3 

Program 2. 

10 0000 
20 0000 
30 0000 
40 0000 
50 0000 
60 0[100 
7(1 0000 
80 000[1 
90 0000 

10.3 1000 
110 1000 
120 1 [102 
130 10(15 
140 1007 
15(1 10(19 
160 1008 
170 10(1D 
180 100F 
19(1 1011 
2(10 1013 
210 1015 
230 1[117 
240 1019 
250 1018 

E6C3 
D002 
E6C4 
ADFFFF 
C93A 
800A 
C920 
F[1EF 
~,-, 

-.>0 

E93(1 
"":",-, _'0 
E9D0 
60 

A9[11 
80(1502 
A'3'39 
8513 
A9(10 
8514 
8516 
A':'CO"":!'" 

---'~ 

8515 
A914 
85C3 
A900 
85C4 
4C85A4 

COMPUT£! 

; 
; 
; 
; 

; PA~5E~: CODE 
*=$8C 
50 I1~C $C3 I HC~:Et'lEtH LOt" ADD~: . 8'r'TE 
8t~E 51 
mc $C4 ItKRH1Et~T HIGH ADD~:. 8o.,'TE 

October, 1981. Issue 17 

51 LDA .$FFFF LOAD WITH CODE CHA~:ACTER 
Ct'lP # "' : CHECK FOR COLOH .; 5TATE~lEtH Et~[:' ) 

8CS 52 IF ',.'ES 8RAt~CH TO STA~:T t~El" LWE 
CMP # ' I5IT A SPACE 
8EO 5[1 IF o.,'ES GET t~ELJ CHA~:I"lCTE~: 

SEC SET CA~:~:'/ FLAG 
58C #$30 SU8T~:ACT $30 
SEC SET CAF:F:',' FLAG 
58C #$D0 SET C FLAG FOF: A5C II t~U~18EF5 
52 F:TS Et~D F:OUT I1~E. CHARACTEF: t~Ot" I H A 

; 
; 
; 
; 
; 8AS I C SAIJE Cm1t'1At~[) CALL 
; 
; 
; 

; 
*=$1(100 
5TAF:T LDA 
STA $0265 
LDA #$ ':;9 
5TA $13 
LDA #$00 
5TA $14 
5TA $16 
LDA #$53 
STA $15 
LDA #$14 
5TA $C3 
LDA #$00 
5TA $C4 
,Tt'lP $A485 

#$01 UALUE 5AIJE FLAG=Ot~ 
5TOF:E It~ SAIJE FLAG 

TOKEt~ LIST 
PUT I1~ LI t~E 8UFFEF: 
t~ULL 

PUT 8UFFEF:+1 
PUT 8UFFEF: +3 

PUT 8UFFER+2 
PAF5EF: 5CAt~ STAF:T Lot" 8\'TE: 

PUT W PAF:SER 
PA~5EF: 5CAH HIGH 8'·,.'TE 
PUT I H PAF:5EF: 
GOTO 8A5 I C LIST ROUT It~E 
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command into BASIC from outside ROM BASIC

and caused its execution.

In a similar manner, let's call and execute a

LOAD command from a machine language routine.

Enter Listing 3 into the computer. Next bring up

BASIC in Warm Start. (Type NEW (CR).) Exit

BASIC. Call up the machine language routine for

the LOAD command. Place a BASIC program

tape into your cassette recorder, execute the ma

chine language routine, and start your recorder on

play. Your BASIC program will load into the com

puter as if called directly under BASIC.

On examination of Listing 3, you will find that

the implementation of the LOAD command was

very simple. We only need to set the LOAD flag to

turn the system on for a BASIC load and jump to

the Warm Start of BASIC.

Listing 4 will be used to implement the BASIC

RUN command from a machine language program.

As before, enter the machine language program

into memory and then load a BASIC program into

the BASIC workspace. Exit BASIC and call the

machine language routine. Start the machine lan

guage program. The computer will jump to the

BASIC program and run.

On close examination of Listing 4, you will see

that we have used the same procedure to force a

BASIC RUN command that we used in the SAVE

and LOAD routines. We loaded the input line

buffer with the Token for RUN, set the Parser

scanner to start reading the code in the Input Line

Buffer at $0013. With the RUN command it was

found that two BASIC interpreter routines were

needed to force the computer to execute the RUN

command. These were the conversion routine at

$A3A6 and the execution routine located at

$A5F6.

At the beginning of this article, I said that an

executive TOS could be written in machine lan

guage that could call BASIC commands. Also, it

was mentioned that in order for the TOS to be

truly an executive, we must devise some means of

exiting BASIC and returning to the TOS. I have

shown how BASIC commands could be executed

from machine language routines. But, how do we

exit BASIC to our machine language routines? At

first, it appears that ROM BASIC can only be

exited with a BREAK or through a USR function

call. This is true unless we can devise some means

of patching into BASIC at some point and make

BASIC think there is some new form of keyword

present in the interpreter. Well, implementing new

Keywords is not possible with ROM BASIC, so

some other method must be devised.

An article which appeared in Micro described

interception of BASIC Syntax error codes when

printed on the monitor screen. A patch devised to

intercept a Syntax error can be utilized to direct an

exit from BASIC and force a return to a calling

machine language program. The machine language

patch routine shown in Listing 5 can be used to

force an exit from BASIC during a running BASIC

program, and in Immediate Mode or when a BASIC

program has finished loading from cassette into

the BASIC workspace. Listing 5 is a routine that

has been revised for the purpose of exiting BASIC.

The routine appeared in an article titled "Stop

Those S' Errors" published in the November 1980

issue of Micro Magazine {Micro, 30:37).

The patch code for the BASIC exit routine

utilizes a vector location in zero page. The vector is

located at $03 and $04. Normally, this vector points

to the string output routine of the BASIC interpre

ter at $A8C3. If we replace this jump with a call to

our patch routine, we may use the pointer and our

patch routine to exit BASIC on command. Listing

5, shows the Exit patch routine that is loaded into

memory starting at $0240. To use the patch routine,

replace the jump at $03 and $04 with the start of

the exit patch routine. That is, load $40 into me

mory location $03 and $02 into location $04. This

can be done in BASIC using the POKE command:

POKE 3, 64 : POKE 4, 2. Once the address for the

patch code has been loaded into the pointer at $03

and $04 the pointer will not have to be changed

unless the computer has been reset.

We've

got great

products for you!

OS-65D V3.2 DISASSEMBLY MANUAL 60 page manual,

complete with cross reference listing. Fully com

mented. $25.95.

REF COMMAND UNDER BASIC Lists line numbers, var

iables, constants for 65D or 651). $31.95.

SPOOLER-DESPOOLER UTILITY Super fast. Frees up

screen, feeds data to serial or parallel printers. $69.95.

FIG FORTH UNDER OS-65U Runs under multi-user,

hard disk systems with all the extras. $89.95.

VIDEO ROUTINE Convenient control of variable screen

parameters. May be connected to graphics resolution

booster. $25.95 or $29.95.

GRAPHICS RESOLUTION BOOSTER Hardware to boost

screen resolution by 8 times to 128 x 128. $49.95. With

video routine and software extensions $79.95.

Write or call for free product catalog and

get all the details.

OFTWARE

ONBULTANT8

6435 Summer Ave.

Memphis,Tn. 38134

901/377-3503
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command into BASIC from outside ROM BASIC 
and caused its execution. 

In a similar manner, let's call and execute a 
LOAD command from a mach ine language routine. 
Enter Listing 3 in LO the computer. Next bring up 
BASIC in Warm Start. (Type NEW (CR).) Ex it 
BASIC. Call up the machine language routine for 
the LOAD command . Place a BASIC program 
tape in LO your cassette recorder, execute the ma
ch ine language routine, and start your recorder on 
play. Your BASIC program will load into the com
puter as if called directly under BASI C. 

On examination of Listing 3, yo u will find that 
the implementation of the LOAD command was 
very simple. We on ly need to set the LOAD fl ag to 
turn the system on for a BASIC load and jump to 
the Warm Start of BASIC. 

Listing 4 will be used to implement the BASIC 
RUN command from a machine language program. 
As before, enter the machine language program 
into memory and then load a BASI C program in LO 
the BASIC workspace. Exit BASIC and call the 
machine language routine. Start the machine lan
guage program. T he computer will jump to the 
BASI C program and run . 

On close examination of Listing 4, you will see 
that we have used the same procedure LO force a 
BASIC RUN command that we used in the SA VE 
and LOAD routines. We loaded the input line 
buffer with the T o ken for RUN , set the Parser 
scanne r LO start read ing the code in the Inpu t Line 
Buffer at $00 13. With the RUN command it was 
found that two BASIC interpreter routines were 
needed to force the computer to execute the RUN 
command. These were the conversion rOll tine at 
$A3A6 and the execution routine located at 
$A5F6. 

At the beginning of this article, I said that an 
executi ve TOS could be written in machine lan
guage that could call BASIC commands. Also, it 
was mentioned that in order for the TOS LO be 
truly an executive , we must devise some means of 
exiting BASIC and returning LO the TOS. I have 
shown how BASIC commands could be executed 
from machine language routines. But, how do we 
ex it BASIC LO our machine lang uage rou tines ' At 
first, it appears that ROM BASIC can only be 
ex ited with a BREAK or through a USR function 
ca ll . This is true unless we can devise some means 
of patching in to BASIC at some point and make 
BASIC think the re is some new form of keyword 
present in the interpreter. Well, implementing new 
Keywords is not possible with ROM BASIC, so 
some other method must be devised. 

An a rticle which appeared in Micro described 
inte rception of BAS IC Syntax e rror codes when 
printed on the monitor screen. A patch devised to 
intercept a Syntax error can be utilized LO direct an 
ex it from BASIC and force a return LO a calling 

machine language program. The machine language 
patch routine shown in Listing 5 can be used to 
force an exit from BASIC during a running BASIC 
program, and in Immediate Mode or when a BASIC 
program has finished loading from cassette into 
the BASIC workspace. Listing 5 is a routine that 
has been revised for the purpose of exiting BASIC. 
T he routine appeared in an article titled "SLOp 
T hose S' Errors" published in the November 1980 
issue of Micro Magazine (Miao, 30:37). 

The patch code for the BASIC ex it routine 
utilizes a vecLOr location in zero page. The vector is 
located at $03 and $04. Normally, this vector points 
to the string output routine of the BAS IC interpre
ter at $A8C3. If we replace this jump with a call to 
our patch routine , we may use the pointer and our 
patch routine LO exit BASIC on command. Listing 
5, shows the Exit patch routine that is loaded into 
memory starting at $0240. To use the patch routine, 
replace the jump at $03 and $04 with the start o f 
the exit patch routine. That is, load $40 into me
mory location $03 and $02 in LO location $04. This 
can be done in BASIC using the PO KE command : 
POKE 3, 64 : POK E 4,2. Once the address for the 
patch code has been loaded in to the pointer at $03 
and $04 the pointer will not have to be changed 
unless the computer has been reset. 

We've 
got great 

products foryoul 

OS·6SD V3.2 DISASSEMBLY MANUAL 60 page manual. 
complete with cross reference lis ting. Fully com· 
mented. $25.95. 
REF COMMAND UNDER BASIC Lists line numbers, var· 
iables. constants for 650 or 65U. $31.95. 
SPOOLER·DESPOOLER UTILITY Super rast. Frees up 
screen, reeds data to serial or parallel printers. $69.95. 
fiG fORTH UNDER OS·65U Runs under multi-user; 
hard disk systems with all the extras. $89.95. 
VIDEO ROUTINE Convenient control of variable screen 
parameters. May be connected to graphics resolution 
booster. $2S.95 or $29.95. 
GRAPHICS RESOLUTION BOOSTER Hardware to boost 
screen resolution by8 times to 128 x 128. $49.95. With 
video routine and software extensions $79.95. 

Write or call for free product catalog and 
get all the deta ils. 

/OFTWARE 

~NBU'-TANTB 
6435 Summer Ave. 
Memphis.Tn.38134 
901/377·3503 
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Program 3. 18

20

30

40

50

60

78

38

98

1 00

lie

120

138

0000

0000

0000

0800

0800

6080

0000

0000

0800

1188

1188

1182

1185

BRSIC LORD COMMRND CflLL

*=$ii©0

H9FF STRRT LDR #*FF URLUE LORD FLRG =0N

3D0382 STR $0203 PUT IN LORD FLRG

4C74R2 JMP *R274 GOTO BFlSIC WRRM STRRT

Program 4. 10 0000

3©

40

50

68

79

38

90

100

110

120

130

148

150

160

178

190

280

210

228

0080

0808

0000

8008

0808

1150

1150

1150

1152

1154

1156

1153

115R

115C

115E

1160

1162

1164

1167

R952

3513

R988

3514

3516

35C4

R94E

3515

R913

35C3

20R6R3

4CF6R5

=±1150

LDR

STR

LDR

STR

STR

STfi

LDR

STR

LDR

STR

JSR

JMP

#±5

#$80

$15

*C3

$R3R6

BRSIC RUN COMMfiND UflLL **

GET RUN TOKEN

PUT IN LINE BUFFER

HULL

PUT BUFF+1

PUT BUFF+3

PUT PRRSER HIGH BYTE

PUT BUFFER+2

GET PRRSER STRRT LOW

PUT PRRSER LOW

GO BRSIC CONVERSION RTN.

GO TO BflSIC EXECUTION <RUN>

Program 5. 10

28

38

48

50

68

70

30

98

100

lie

128

130

148

158

160

178

138

190

8688

8886

088G

6880

Q808

0000

8888

8880

00F0

88F8

88F8

88F1

80F4

00F6

80F3

88FR

08FD

8180

0101

: EXIT PRTCH ROUTINE

=+■=8240

43 PHR SRUE PRT CHRRCTER IN RCC-

RD65D3 LDR *D365 GET CHRRCTER FROM SCREEN

C93F CMP #$3F TEST FOR ERROR<?>

D083 BNE OUT NO NOT ERROR GO PRINT CHR.

R908 LDR #*08 YES ERROR GET RERDY TO EXIT

3D0382 STR $0283 RESET LORD FLRG

4CFFFF JMP *FFFF RETURN TO CRLLER<*FFFF DUMMY

63 OUT PLfl RDDRERESTORE CHflRRCTER TO flCC

4CC3R3 JMP *R8C3 GO PRINT CHR. RETURN TO BRSIC
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Program 3. 10 00\::1\::1 
20 000\::1 
30 0000 
40 0000 
50 0000 
60 0000 
70 ,)000 
:=:0 0000 
90 0000 

100 1100 
110 1100 A9FF 
120 1102 f:D0302 
13~] lH]5 4C74A2 

Program 4. 10 000(1 
20 0000 
30 0000 
*] [1000 
50 000[1 
60 [1000 
70 ~3£100 

8(1 1150 
90 1150 

100 115[1 A952 
lH] 1152 8513 
120 1154 A9(10 
130 1156 8514 
140 1158 8516 
150 115A 85C4 
160 115C A94E 
170 115E 8515 
190 1160 A913 
200 1162 85C3 
210 1164 20A6A3 
220 1167 4CF6A5 

Program 5. 10 0000 
20 (1000 
30 (10~]0 

4~:1 OO~]0 

50 ~](1C1(1 

60 000(1 
70 0000 
80 00[1(1 
90 OOFO 

1(10 00F0 
110 00F0 48 
120 00Fl AD65D3 
130 00F4 C93F 
140 00F6 O(J08 
15(1 (n]F8 A9(10 
160 (10FA 8D(1302 
17"~1 (1(1FD 4CFFFF 
180 0100 68 
190 (1101 4CC3A8 
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; 
; 
; 
; 
; BAS I C LOAD Cm1~1At~O CALL 
; 
; 
; 
; 

*=$110(1 
STAF:T LDA #$FF UALUE LOAD FLAG =Ot~ 
STA $0203 PUT m LOAD FLAG 
,Tt'1P $A274 GOTO BASIC t.JARt'1 START 

; 
; 

; 
; 
; ** BAS I C F:Ut~ COt'1~1At~D CALL ** 
; 
; 
*=$115[1 
; 
LOA #$52 
STA $13 
LDA #$00 
STA $14 
STA $16 
STA $C4 
LOA #$4E 
STA $15 
LDA #$13 
STA $C3 
JSR $A3A6 
J~1P $A5F6 

; 
; 
; 
; 
; 
; 
; 
; 

; 

PHA 
LDA $D365 
n1P #$3F 

Bt"E OUT 
LDA #$[10 
STA $0203 
J~1P $FFFF 
OUT PLA 
J~1P $A8C3 

GET RUt" TOKEt~ 
PUT m LWE BUFFEF: 

t"ULL 
PUT BUFF+l 
PUT BUFF+3 
PUT PAFSEF: HIGH B'y'TE 

PUT BUFFEF:+2 
GET PARSEF: START LOlJ 

PUT PARSER LOlJ 
GO BAS I C COt~I.JERS I ot~ F:Tt~. 

GO TO BAS I C E)<ECUT I ot~ 0: RUt~) 

BAS ICE;,: IT PATCH F:OUTI t~E 

SAUE PF:T CHF:ACTER It~ ACC. 
GET CHRACTEF: FRQto1 SCF:EEt~ 

TEST FOR ERROF:C?) 
t~o t~OT EF:ROR GO PF: I tH CHF:. 

'y'ES ERF:OR GET READ\, TO E;': I T 
F:ESET LOAD FLAG 
F:ETUF:t~ TO CAL LEF: 0: $FFFF DUt'U'1"·' 
AODF:ERESTOF:E CHAF.:ACTER TO ACC 
GO PF: ItH CHR. F:ETURt~ TO BAS I C 
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The patch routine at $0240 tests memory

location $D365 for a question mark ($3F) for each

character printed out to the monitor screen. In the

event of an error, such as ? Sn Error, the question

mark will be loaded into video RAM at $D365. The

routine tests $D365 for $3F. If there should be any

type of error, the question mark code will appear

at $D365. On detection of the error code, the

patch routine will cause an exit to your machine

language routine. Under normal program execu

tion, the data to be printed is passed to the string

printing routine of BASIC as if the patch routine

did not exist.

The exit patch code routine was implemented

into my TOS to detect an error at the end of a

program loading from tape. My Stringy Floppy

tape unit sends $8F when all the program on tape

has been sent to the C1P. This hex byte, when seen

by BASIC, will send back a Syntax error which will

be detected by the patch routine causing an auto

matic exit to the TOS. While in BASIC, if the user

types any key followed by a carriage return. It will

cause a Syntax error and force a return to any

calling routine. In addition, programming a line of

illegal code at the exit point of the BASIC program

will force a return to the calling machine language

routine. An example line of illegal code could be:

10/or 10 EXIT etc...

This article has presented some ways of imple

menting BASIC commands and calling these com

mands from machine language programs. Through

these efforts, I have further expanded the ways in

which we may use OSI BASIC and machine lan

guage programs as a means of system development.

In my case, I have a TOS that functions like a disk

operating system (DOS). With the information

presented in this article, you may also be inspired

to develop new programming techniques. Although

this article was developed around OSI 6502 BASIC,

the concepts should apply to other systems using

similar BASIC such as, PET, and APPLE. Ofcourse,

tokens and interpreter routine addresses may need

changing but the basic principles still apply.

References:

GUI BASIC In ROM, Edward H. Carlson

"Stop Those S1 Errors," Micro Magazine, November 1980. ©
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Our back issues, normally $3.00 each (including shipping and handling] are a
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the following special to COMPUTE! readers.
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The patch ro mine at $0240 tests memory 
locatio n $0 365 for a question mark ($3 F) fo r each 
character printed out to the monitor screen. In the 
event of an error, such as ? Sn Error, the question 
mark will be loaded into video RAM at $0 365. The 
routine tests $0 365 for $3 F. If the re should be any 
type o f e rror, the question mark code will appea r 
at $0365. On detection of the error code, the 
patch routine will cause an exit to your machine 
language ro utine. Under normal program execu
tion, the data to be printed is passed to the string 
priming ro utine o f BASI C as if the patch routine 
did not exist. 

The exit patch code routine was implemented 
into my TOS to detect an error at the end of a 
program loading from tape. My Stringy Floppy 
tape unit sends $8 F when all the program on tape 
has been sent to the C I P. This hex byte, when seen 
by BAS IC, will send back a Syntax error which will 
be detected by the patch routine causing an auto
matic ex it to the T OS: While in BASIC, if the user 
types any key fo llowed by a ca rriage return . It will 
cause a Syntax error and force a return to any 

ca lling routine. In additio n, p rogramming a line of 
illegal code at the exit point o f the BASIC program 
will force a return to the calling machine language 
romine. An example line of illegal code could be: 
10/ or 10 EXIT etc .. . 

T his article has presented some ways of imple
menting BASIC commands and ca lling these com
mands from machine language programs. T hrough 
these efforts , I have furthe r expanded the ways in 
which we may use OSI BASIC and machine lan
guage programs as a means o f system development. 
In my case, I have a TOS that functions like a disk 
ope rating system (DOS). With the information 
presented in this article, you may also be inspired 
to develop new programming techniques. Although 
this a rticle was developed around OSI 6502 BASIC, 
the concepts should apply to other systems using 
similar BASIC such as, PET, and APPLE. Of course, 
tokens and interpreter routine addresses may need 
changing but the basic principles still apply. 
References: 
OSI BASI C 111 ROM , Edward H. C<l ri son 
"SlOP T hose S' [ ITO I·S,'· l\-licro Magazine, November 1980. © 

COMPUTE! 
Back Issue Collection 

Our back issues, normally $3.00 each (including shipping and handling) are a 
valuable addition to your library. To celebrate our second birthday, we're offering 
the following special to COMPUTE! readers. 

COMPUTE!'s Birthday Special 

JANUARY-JULY, 1981. ALL SEVEN ISSUES $15,00, AND WE'LL PAY SHIPPING, 

Credit Card Orders Only 
Call TOLL FREE 800·345·8112 

IN PA CALL 800·662·2444 

Please allow three weeks for delivery. Offer expires 
November 15, 1981. Offer good for these seven issues 
only and may not be p rorated for partial orders. Orders 
accepted subject to ovailability. You must include a 
street address for shipping. 
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Please send me the COMPUTE! BIRTHDAY SPECIAL 
January-July 1981 Issues for $15.00. 

NAME 

STREET ADDRESS 

CITY STATE ZIP 

SEND TO: COMPUTE! Birthday Special, P.O. Box 5406. 
Greensboro, NC 27403. USA. Please enclose check or 
money order. 



126 COMPUTE! October. 1981 Issue 17

Practical Pet

Printing Primer

For Perplexed

Programmers
Ron Gunn

Livermore, CA
When you first connect a printer to your PET, it is

for one primary purpose: to obtain program listings

so you can see enough code at one time to rescue

yourself from the latest paradox in your program

ming. As eminently useful as this is, it soon becomes

but a step in the utilization of the printer for the

output of data from your programs in an organized

and permanent form.

Organizing data on a printed sheet implies

just that; organizing. You don't want it scattered

randomly and capriciously all over the page.

Columns with labels are often desired, and so you

find that the convenient TAB functions for the

PET screen don't work on the printer. It is then

that you perhaps start to reduce your data to strings,

add blanks, and then partition these longer strings

with the LEFT$, RIGHTS, and MID$ functions to

make neatly justified columns.

Universal Printing

We are assuming that you are interested in pro

gramming that will allow you to print on any printer

that will give a listing, a PET, Epson, or whatever.

This kind of coding will be the subject of this article.

Many printers, including Commodore's, have

proprietary ways of handling this problem and I

say more about the PET printer's formatting later.

These proprietary methods will normally work

only on that one make of printer.

You will be able to take the kind of code

we are discussing here over to Joe's house and it

will work on his PET, Anadex or Kung-Fu

papergobbler.

The Answer That Creates A Problem

Here is a sample of code that outputs 3 variables in

neat columns on any printer that will LIST. It is

intended to illustrate how the string technique

mentioned in paragraph two works in practice.

There is a problem with this, especially in PET

ROM sets earlier than 4.0, and it is not recom

mended for huge data bases or more than a page

of print for reasons we will get into.

2200 FOR 1=1 TO 30

22IOP$ = ""

2220QS = " " + STR$(K%(I))

2230P$ = RIGHT$(Q$,8)

2240Q$ = " " + STR$(L(I))

2250P$ = P$ + RIGHT$(Q$,8)

2260Q$ = " " + STR$(M%(I»

2270P$ = P$ + RIGHT$(Q$,8)

2280PRINT#4,P$

2290NEXT

This code is reasonably concise and straight

forward and will produce neat columns of numbers

of varying length, all nicely right-justified. What,

then, is the problem? It is a lot like watching a

centipede on a treadmill. There is an awful lot

going on, but not much progress. Concantenating

strings and then printing them out is potentially

very slow. As you increase the number of columns,

the string handling becomes appreciably slower

than the printer.

When you add to this the fact that enormous

numbers of throwaway strings are created, and

that pre-4.0 PETs can take many seconds to collect

garbage, you have a serious problem. (See Butter-

field, "Learning About Garbage Collection." COM

PUTE! #10.) If you have not experienced this yet,

try the experimental listing at the end of this article
for an eye opener.

This code example is print test # 1 in the sample

listing, and 100 seconds and more were required

on my 32N to run it. This is admittedly an extreme

example, but points up the trouble you can get into

with a program that is large for your machine

when you get heavily into string handling.

A Partial Answer

As the referenced article discussed, you can reduce

the garbage collection, and you can get the printer

to print while the computer is computing, with the

following changes. If you have existing print rou

tines that are structured like the above, and which

could use some speeding up, then the following

substitute coding will help:

2300 FOR I = 1 TO 30

2310Q$ = " " + STR$(K%(I))

2320PRINT#4,RIGHT$(Q$,8);

2330Q$ = " " + STR$(L(I»

2340PRINT#4,RIGHT$(Q$,8);

2350Q$ = " " + STR$(M% (I))

2360PRINT#4,RIGHT$(Q$,8)

2370NEXT
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Practical Pet 
Printing Primer 
For Perplexed 
Programmers 
Ron Gunn 
Livermore, CA 
When yo u first connect a printer to your PE~, it is 
for one primary purpose: to obtam Jlrogram hSllngs 
so you can see eno ugh code at one lime to rescue 
yourself fro m the latest paradox III ):our program
ming. As eminently usefu l as thIs IS, It soon becomes 
but a step in the utiliza llon of the pr~mer for the 
output of data from your programs m an orgamzed 
and permanem form.. " 

Organizing da ta on a prulled she.etlmphes 
just that; organizing. You don't wam lt scatte red 
randoml y and capriciously all ove r the page. 
Columns with labels are often desired , and so you 
find that the convenient TAB fun ctions for the 
PET sc reen don't work on the printer. It is then 
that yo u perhaps start to reduce your data to su·.ings, 
add blanks, and then partition these longer stnngs 
with the LEFTS, RIGHTS, and MIDS functi ons to 
make neatly justified columns. 

Universal Printing 
We are assum ing that yo u are imeres ted in pro
gramming that wi ll a llow you to prim on any primer 
that wi ll give a listing, a PET, Epson, or whateve r. 
This kind o f coding will be the subject of tillS arucle. 
Many primers, including Commodore's, have 
proprieta ry ways o f han_dhng th ~s problem and I 
say more about the PEl pnnter s formallln g late r. 
These proprieta ry methods will normally work 
onl y on that one make o f primer. 

You will be able to take the kind of code 
we are discuss ing here ove r to j oe's house and it 
wi ll work on his PET, Anadex or Kun g-Fu 
papergobbler. 

The Answer That Creates A Problem 
Here is a sample of code that outputs 3 variables in 
neat columns o n an y printer that will LI ST. It is 
intended to illustrate how the string technique 
me ntioll ed in paragraph two works ill practice. 

There is a problem with this, especially in PET 
ROM sets earlier than 4 .0, and It IS not recom
mended for large data bases o r more than a page 
o f print for reasons we will get into . 

2200 FOR 1 = I TO 30 
22 1OP$ :: "" 
2220QS = " .. + STR$(K %(1» 
2230P$ = RIGHT$(Q$,8) 
2240Q$ = " .. + STR$(L(I» 
2250P$ = P$ + RIGHT$(Q$,8) 
2260QS = " .. + STR$(M %(I» 
2270P$ = P$ + RIGHT$(Q$,8) 
2280PRINT#4,P$ 
2290NEXT 

This code is reasonabl y concise and straight
forward and will produce neat colu mns o f numbers 
of va rying length , all nicely right-justified. What, 
then, is the problem' It is a lot like watch ing a 
centipede on a treadmill. There is an awfu l lot . 
going on, but not much progress. Conca nl.e naung 
strings and then pnnung them Out IS potenuall y 
ve ry slow. As yo u increase the number of co lumns, 
the string handling becomes appreCIably slower 
than the primer. 

When yo u add to this the fact that eno rmous 
numbers of throwaway strings are created , and 
that pre-4.0 PETs can take many seconds to collect 
ga rbage, you have a serious problem. (See ~,utte r
fi eld , " Lea rning About Ga rbage Co llection, COM· 
PUTE! # I 0.) If you have not ex perienced this ye t, 
try the experimental listing at the end of this a rticle 
for an eye opener. 

T his code example is prim test # I in the sample 
listing, and 100 seconds and more were required 
o n my 32N to run it. This is admitted ly an extreme 
example, but poims up the trouble you can get into 
with a program that is large for your machine 
when yo u get heav ily into string handling. 

A PartIal Answer 
As the re fe renced article discussed , you can reduce 
the ga rbage collection , and you can gel the printer 
to print while the computer is computing, WIth the 
following changes. I f yo u have ex isting p rinl rou 
lin es that are struClured like the above, and which 
could use some speeding up , then the following 
substitute coding will help : 

2300 FOR I = I TO 30 
23 10QS= " "+STRS(K%(I» 
2320PRINT#4,RIGHTS(Q$,8); 
2330QS = " " + STRS(L( I» 
2340PRINT#4,RIGHT$(Q$,8) ; 
2350Q$ =" " + STR$(M %(I» 
2360PRINT#4, RIGHT$(Q$,8) 
2370NEXT 



CBM/PET? SEE SKYLES ... CBM/PET?

"They laughed when I sat down

at my PET and immediately pro

grammed in machine language...

just as easily as writing BASIC."

■^^ With the new Mikro, brought to you from England by Skyles
Electric works, always searching ihe world for new products for PET/CBM owners. A
4k machine language assemble! ROM ihai plugs inio your main board. Al jus! S80.00 for

ihe Mikro chip, ii does nil the machine language work for you; all you have io do is start

laying down the code.

The Mikro retains all the great screen editing features of the PET.. .even all the Toolkit

commands. (If you own a Toolkit, of course.) Sit down and write your own machine

language subroutine. The program you write is the source code you can save. And the

machine language monitor saves the object code. The perfect machine language answer

for most PET owners and for most applications. (Not as professional as the Skyles Maero-

TeA...not as expensive, either.)

A great learning experience tor those new to machine language programming but who

want to master it easily. TweKe-page manual included but we also recommend the book,

"6502 Assembler Language Programming," by Lance A. Leventhal at $17.00 direct

from Skyles.

Skjles guarantees >our satisfaction: if you are not absolutely happy with your new

Mikro, return it to us within ten days for an immediate, full refund.

Skjles Mikro Maehine landmine assembler $80.00

"6502 Assembler Language Programming" by Leventhal 17.00

Shipping and Handling (USA/Canada) $2.50 (Europe/Asia) $10.00

California residents must add 6%/6'A % sales lax, as required.

Skyles Electric Works
231E South Whisman Road

Mountain \ ie»*. California 94041

(415) 965-1735

Visa/Mastercard orders: call tollfree

(800) 227-9998 (except California).

California orders: please call (415)

965-173S.
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CBM/PET? SEE SKYLES ... CBM/PET?

WATCH

THIS

SPACE

"Look how fast I create these

great graphic displays on my

PET with the new PicChip...

it's like home movies.'

PicChip, the new ROM that took Europe by storm, available

only from Skyles Electric Works in the U.S. and Canada.
PicChip, a ROM extension of the BASIC version III, BASIC 4.0 or BASIC 8032 interpreter
that offers o\er 40 commands that allow you to create programs with dynamic graphics
displays: plots, bar graphs, pictures; and rolling, scrolling, shifting and inverting. All in

stantly and easily added to your BASIC program.

The address for the 2000/3000 (which would require PicChip module PC2), for the 4000

(PC4), and for the 8OO0(PC8) is SA0O0.. .unless you have a Mikro, WordPro 111 or IV,
or Jinsam, which occupy thai same address. In those cases, you will need the PicChip on
an interface board that would reside in address B800...for the 2000/3000 series(PCB2),

above the Toolkit. For the 4000 (PCA4) and 8000 (PCAS), the Mikro or WoodPro would

be swiichable manually using the Skyles Socket-2-ME.

Sk>les guarantees >our satisfaction: if you are not absolutely happy with your new
PicChip return it to us within ten days for an immediate, full refund.

PicChip fromSk>les Electric Works (Please indicate PC2, PC4, PCS) S60.00

Complete wilh interface board (Please indicate PCB2, PCA4, PCAS) 80.00

Shipping andHandling (USA/Canada) S2.50 (Europe/Asia/ $10.00

California residents mini add 6%/6'A% sales lax, as required.

Skyles Electric Works
I31E South Whisman Road
Mountain View, California 94041

1415) 965-1735

Visa/Mastercard orders: call tollfree

(800) 227-9998 (except California).

California orders: please call (415)

965-1735.
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"They laughed when I sat down 
at my PET and immediately pro
grammed in machine language ... 
just as easily as writing BASIC. " 
With the new Mikro, brought to you from England by Skyles 
Electric works, al ..... ars searching the world for new product s for PET/ C UM owners. A 
4K machine language aS5ClIlblcr RO~'l lhal plugs in[Q you r main board. At JUSt 580.00 for 
Ihe ~'I ikro chip . it docs all the machine language work for you: all you have 10 do is slart 
laying down Ihe code. 
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: () The Mikro retai ns aillhe greal screen editing features of Ihe PET ... even allthc Toolkit 
commands. (If you own a Toolkit. of cou rse.) Sit down and write your own machine 
language subroutine. The program you write is Ihe source code you can save. And Ihe 
machine language monitor saves the object code. The perfect mach ine language answer 
for most PET owners and for mOSI applicillions. (NOI as professional as the Skyles Macro

. m 
en ~ 

TeA ... 1I0t as expensivc, Cilhcr.) w -~ ~ A great learn ins experience for those new to machinc language programming bUI who 
wanllO master it easily. Tllehe-page manual included but we also n:collllllcnd Ihe book, 
"6502 Assembler Language Programming," by Lance A. Lelemhal al SI7.00 direct > m 
from Skyles. ~ ~ en Sk) les guara nlttS )ou r satisraclio n: i f you arc nOI absol ulely happy ~ ith your new 
~'I ikro, return it 10 us ~ithin ten days fo r all immediate. full refund . 
Sk} les Mikro MIH'hine htnguul/.I.' IIs~ mbler ... .............. ..... .. ......................... SSO.OO 
" 6502 Assl'mhler l.sanguuge I'rogramm ing" by Leventhal.. 
Shipping und /fundfillg ..... . .......... (USA / Cunuda) S2.50 (Ellropd A sia) SIO.OO 

w '.' ~ 
W m en California resi</ent$ mllSI add 6~; /6 V: 'i sales lax, as rl!'Qllired. 

~ I ~ 
W - - -< 

Skyles Electric Works 
H I E Soulh Whisman Road 
Mounlain Vlt~·, Culiro rn ia 9404 1 

Visa/ Maslerca rd o rd ers: call loll free 
(8(0) 22"1-9998 (except California). 
Californi a orders: please call (415) 

(415) 965· 1735 965·1 "/35. 

a.. r 
11N90 ... S31A)lS 33S i13d/1N90 . .. m 

WATCH 

THIS 

SPACE 

W 
en 
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~ 
W 
a.. 

"Look how fast I create these 
great graphic displays on my 
PET with the new PicChip ... 
it's like home movies." 

WATCH 
-~ m 
() 

m m 
(J) 

" -< r-m 
(J) 
· · • THIS 

PicChip, the new ROM that took Europe by storm , available 
only from Skyles Electric Works in the U.S. and Ca nada. 
PicChip. a RO~'I c.'(tension of the BASIC version III . BASIC 4.0 or BASIC S032 interpreter 
that offers ol'er 40 commands Ihal allow )'ou to create programs with dynamic graphics 
displays: plOIS, bar graphs. pictures: and rolling, scrolling, shifting and in\'~rting . All in· : () 
stantly and easily added to your BASIC program. 

SPACE 
. m 

Thc address for the 200013000 (which would require PicChip module PC2), for the 4000 
(PC4). and for the 8000( PC8) is SAooo.,. unless you have a Mikro. Word Pro [1[ or IV, 
or Jinsam, whicH occu p~' that same address. In those caseS , )'ou will need the PicChip on 
an interface board Ihat would reside in address B800 ... fo r the 200013000 s~ ri es (PCB2), 
abol'e the Toolkit. For Ihe 4OOO(PCA4) and 8000 (PCAS), the Mikro or Wood Pro would 

ffi ~ 
~ ~ 

be slIitchable manually using the Sk)' I~s Socket-2-ME. 

Sk) les guarantees )ou r satisfaction: if you ar~ not absolutely happy wilh )'our n~w 
> m 
~ ~ en 

PicChip rei urn il 10 us within ten days for an immediale, full refund . 

PicChlp rrom Sk} IU Elect ric Works (Plcase indicate PC2. PC4 , PC8) ............... S60.00 

Complete with interface board (Please indicate PCB2, PCA4, PCAS) ................ 80.00 

Shipping and /fandling .............. . ......... (USA / Canada) S2.50 (Europe/Asia) SIO.OO 
W (J) w m 

California residl'nlS /TIIISI add 6 0/0 / 6 VJ % sales (Ox. as required. en m 
~ , ~ 
W .' -< 

Skyles Electric Works 
B I E Sou lh Whisma n Rosad 
Mou ntain View, Calirornisa 94041 

Visa/ Mastercard o rders: call tollfr~e 
(800) 22"1·9998 (except California). 
Califo rnia orders: please call (415) 

(415) 965-1"/35 965·1"/35. 

a.. r 
11N90 ... S31A)lS 33S i13d/1N90 ... m 
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The change, of course, is that an intermediate

variable is not created and then concantenated.

The variable is created as a string and is packed

with blanks to the maximum needed length on the

same line. It is then immediately printed using the

appropriate string handling function to make it

the correct number of spaces to fit the column you

are creating.

You have saved in two ways. The forever

concantenated P$ is not created; an advantage as

pointed out by the redoubtable Mr. ButterSeld. In

addition, the printer can process each output while

the next gets a head start.

This is print test #2 in the sample listing. Run

times on my machine ran some 50 seconds, about

half the total time required for test #1.

Columns Of Names

These examples have been right justified. If you

need to print a column of names, you will want to

left justify it. This is not necessarily because it is

better, it is just that it will be considered a bug or a

product of indifference if you do not. Sample

coding to do this is:

2800P$ = N$ + "

28I0PRINT#4,LEFT$(P$,20)

In this case, the necessary blanks have been

added after the name, and the resulting oversized

string has been printed out starting with the left

most character using the LEFT$ function. Always

add enough blanks to insure that the space is filled

even if N$ turns out to be a null string. This insures

that other columns will not be disturbed if that

happens.

When you have strings to print, you have to

print strings. You can avoid extra string creation as

shown by tacking on the necessary blanks at once.

Then print immediately using the LKFT$ function

in the print statement.

Hints And Kinks

If you have a lot of till blanks to add, it saves memory

to create space variables as a substituc for the blanks-

within-quotes as shown on line 2220. Create these

handy variables when the program initializes:

6000S4$ = " ":S5$ = " ":S6$ = "

6010S7$ = " ":S8$ = "

6020RETURN

Use a gosub to do this when the program runs.

GOSUB6000 in the first line of a program would

set up the space variables shown above for use

later.

The eight blanks in a line like 23 10 could then

be added to each string as:

23I0P$ = S8$ + STR$(K%(I))

Another point; you already know that the

TAB function doesn't work on the printer. Well,

the SPC function does. You may have wondered

what the differences between these two seemingly

similar functions are. This is one of those dif

ferences. We will see an example of use later.

WHAT #0$*! APPROACH WORKS?

That second word was copied verbatim from

the cover of COMPUTE! #7. Anyhow, there is a way

to get whole numbers into printed columns without

having to cope with slow string handling. It may

sound silly, but the way to do it is to keep it as data

(numerical data that is). We will now examine the

techniques that may allow you to avoid string rend

erings of data altogether. You will then put the

data out as fast as the printer can handle it; all day

if necessary and always in neat columns.

The Basic Idea

Let's say you want to print out a number that will

range between 0 and 999 in a column eight spaces

wide. Using the integer variable K%, we might

write:

2900IFK% = 0THENPRINT#4,S8$;:GOTO2950

29I0IFK%<10THENPRINT#4,S5$K%;:GOTO2950

2910IFK%<100THENPRINT#4,S4$K%;:GOTO2950

2930 PRINT#4,S3$K%;

2950REM NEXT COLUMN

Here we have covered the full range from 0 to

999. If the number goes over 999 it will disturb the

columnation unless another line of code is added

to catch numbers less than 9999 to realign it. Only

one of these print statements will actually execute.

If you expect a lot of larger numbers then this

routine would go faster with the larger numbers

first, as fewer comparisons would take place before

the correct line was found and executed. This code

will place one column on the sheet. The next column

would require a repeat of the whole routine, so

coding this way could get long. It is fast, however,

and it is effective and straightforward if only a few

columns are needed.

In this example, zero is not printed, eight

spaces are printed instead. A single digit, including

zero if you want it to print, takes three spaces. The

< 10 or single digit line (line 2910) has 5 spaces

placed first, then the sign space, the numeral itself,

then a space after. If you want 0 to print, then put

in REM at the start of line 2900 to neutralize it.

(Don't eliminate it as it is a GOSUB target line).

Note that the carriage return suppress semi

colon is used on all of these lines. This leaves the

printer poised on the start of the next column on

the same line. A PRINT# statement must be added

at the end of the line to go smoothly to the next

line, as we will see in the next example. It is like

bowling, where the tenth frame is handled differ

ently to wrap things up.

The GOSUB Variable Width Column Maker

Now that the principle has been covered, let's go to

some code that will produce an unlimited number

of columns of varying width using a reusable sub

routine for each column desired. This routine will

compete in size with string handling code and is as

fast as you'll want.
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The change, o f course, is LhaL an inLermediaLe 
variable is nOL created and Lhen concamenaLed . 
The va riable is created as a string and is packed 
wiLh blanks LO the max imum needed lengLh on the 
same line. It is then immediately printed using the 
appro priate stri ng handling functio n to make it 
the correct number o f spaces to fit the column you 
a re creating. 

You have saved in two ways. The forever 
concantenated P$ is not created ; an ad va ntage as 
pointed out by the redoubtable Mr. Butterfield. In 
additio n, the printe r can process each o utput while 
the next ge ts a head start. 

This is prim test #2 in the sample listing. Run 
times on my mac hine ran so me 50 seconds, abo ut 
half the total time required for test # I. 

Columns Of Names 
These examples have been right justified . If you 
need to print a column of names, you will want to 
le ft justify it. This is not necessarily because it is 
bette r, it is just that it will be conside red a bug or a 
product of indiffe rence if you do not. Sample 
coding to do this is: 

2800P$ = N$ + " " 
28 I OPRINT#4,LEFT$(PS,20) 

In this case, the necessary blanks have been 
added after the name, and the resulting oversized 
string has been printed out starting with the left
most characte r using the LEFT$ functio n. Always 
add enough blanks to insure that the space is fill ed 
even if 1 $ turns o ut to be a null string. T his insures 
that other columns will not be disturbed if that 
happens. 

When you have strings to print, yo u have to 
print strings. You can avoid extra string creation as 
shown by tac king on the necessar y blanks at o nce. 
T hen print immediately using the LEFT$ function 
in the print statement. 

Hints And Kinks 
I f yo u have a lot o f fill blanks to add , it saves memory 
to create space variables as a substitue fo r the blanks
within-quotes as shown on line 2220. Create these 
handy variables when the program initiali zes: 

600054$ =" ":S5$ =" ":565;;;; " 
6010S7$= " " :S8$= " 
6020RETURN 

Use a gosub to do this when the program runs. 
COSU B6000 in the first line of a program wo uld 
set up the space va riab les shown above fo r use 
later. 

T he eighL blanks in a line like 23 10 could Ihell 
be added LO each string as: 

231 OP$ = S8$ + STR$(K %(1» 

Another point ; you alread y know Lhat the 
TA B functio n doesn't wo rk on the printer. Well , 
the SPC funcLio n does. You may have wo ndered 
what th e diffe re nces be twee n t.hese two seemillgl )' 
similar fun ctio ns are . T his is o ne o i' lhosc dif-

fe rences. We will see an example of use late r . 
WHAT #O$*! APPROACH WORKS? 

T ha t second wo rd was copied ve rbatim from 
the cover of COMPUTE! # 7. Anyhow, there is a way 
to get whole Ilulnbe rs into printed colum ns without 
having to cope with slo w string hand ling. It may 
sound sill y, bu t the way to do it is to keep it as data 
(numerical data that is). We will now examine the 
techniques thaL may allow you to avoid string rend
erings o f data altogether. You will then put the 
data o ut as fast as the printer can handle it; all day 
if necessar y and always in nea t co lumns. 

The Basic Idea 
Let's say yo u want to print out a number that will 
range betwee n 0 and 999 in a column ei , Ill spaces 
wide. Us ing the integer va riable K %, \\'e might 
write : 

29001FK% = OTHENPRINT#4,S8$;:GOT02950 
291 OIFK % ( IOTHENPRINT#4,S5$K %;:GOT02950 
291 OIFK% ( 1 00THENPRINT#4,S4$K %;:GOT02950 
2930 PRINT#4,S3$K %; 
2950REM NEXT COLUMN 

Here we have covered the full range from 0 to 
999. If the number goes over 999 it will disturb the 
columnation unless another line o f code is added 
to caLch numbers less than 9999 to rea li gn it. Only 
o ne o f these print SLaLements will actually exec uLe. 
If you expect a lot o f large r numbers then this 
routine would go faste r with the large r numbers 
first, as fewer comparisons wo uld La ke place befo re 
the correct line was fuund and execu Led . T his code 
will place one column on the sheet. T he neXL co lumn 
wo uld require a repeat o f the whole routine, so 
coding this way could geL long. It is fas t, however , 
and iL is e ffecLive and stra ighLfo rwa rd if o nl y a few 
co lumns are needed . 

In this example, ze ro is not printed , eighL 
spaces are printed instead . A single digit, including 
ze ro if you want it to print, takes three spaces. The 
( 10 or single digit line (line 29 10) has 5 spaces 
placed firsL, then the sign space, the nU llle ra l iLse lf, 
Lhen a space afte r. If )'ou wa nt 0 to print, Lhe ll PUI 
in REM at the start o f line 2900 to neuLra li ze it. 
(Don't eliminate it as it is a COS UB ta rget line) . 

Note that the ca rriage return suppress semi
colon is used on all o f these lines. T his leaves the 
printe r poised on the sta rt o f the next column on 
the same line. A PRI NT# statement must be added 
at the end of the line to go smoothl y to the nex t 
line, as we will see in the nexi example. I L is like 
bowling, where the Lenth frame is handled di ffer
entl y to wrap things up . 

The GOSUB Variable Width Column Maker 
Now thaL the principle has been covered , let"s go to 
some code th aL will prod uce an unlimited number 
o f co lumns of varying width using a reusable sub
rOLllin c fo r each COIUllltl des ired. This rOliline will 
compete in size wilh string handling code and is as 
fas l as you'll wa nt. 



IBM COMPATIBLE 8" FLOPPY
DISK for CBM/PET; Aim,Sym

C j

PEDISK II is a high performance mass storage peripheral to enhance your computer's storage

capability. Total storage to 850K bytes is available. The PEDISK II system consists of a small disk

controller electronic board that mounts inside the computer and an external disk drive assembly.

PEDISK II offers the fastest mass storage system available for the Commodore PET. With a data

transfer rate of 250000K bits per second, the PEDISK II loads data directly to memory. This is

up to four times faster than any 4S8 bus-type mass storage device.

One, two, or three drives connect to the PEDISK controller board. The user can choose 5%" or

8" disk drives. An important feature of the PEDISK [| system is its ability to exchange data with

other computers. The standard 8" IBM 3740 format allows data exchange with large computers.

Data files, mail lists, etc. available on large computers can be processed by the PET/PEDISK system.

Remote PET/PEDISK computers can provide data entry for large machines.

PDOS II software links directly to the standard BASIC and operates with BASIC-type com

mands for easy interfacing. A full set of disk utility commands completes the powerful disk oper

ating firmware.

LOW COST - HIGH PERFORMANCE

FLOPPY DISK
B%" MINI FLOPPY DISK SYSTEMS:

Model 540-1 Single Drive, Double Density (143K) S595.00

Model 540-2 Dual Drive, Double Density (286K) S895.00

Model 580-1 Single Drive, Quad Density {286K) S795.00

Model 580-2 Dual Drive, Quad Density (572K} Si,195.00

8" MINI FLOPPY DISK SYSTEMS:

Model 877-1 Single Drive, IBM standard (295K) SI,095.00
Model 877-2 Dual Drive, IBM standard (590K) S1.695.00

Payable in U.S. Dollars

DISK COMMANDS:

BASIC

ILOAD — reads a program file to the computer

!SAVE — stores a BASIC program file to the disk

IOPEN — forms a sequential or relative data file

IINPUT — reads a data record from a file on the disk

IPRINT — stores a data record to a file on the disk

ICLOSE — ends a sequential or relative data file

! LIST — displays a directory of all files on the disk

IRUN — reads a program file and executes

MONITOR-DOS

D - displays contents of memory or diskette.

G — go to program and execute.

H — help user with listing of all commands.

K - kill a file on the diskette (erase file).

L — read program to the computer memory.

M — memory examine and change monitor.

N — name a file differently (rename).

P — print directory of all files on the disk.

H - return to BASIC mode.

S — save program or data from memory to the disk.

U — utility: format, copy, compress, patch diskette.

X — execute program after loading.

INTERPRETER - can be executed directly in an interpretive mode

to speed testing and debugging.

CROSS-COMPILER - words can be individually compiled and tested,

the entire program can also be cross-compiled (or maximum efficiency.

COND. ASSEMBLER — Machine language modules can be intermixed

and conditionally assembled to fullFORTH.

FULL FEATURE "FORTH" FOR 6502 SYSTEMS

STRING HANDLING - variable length constants and variables are

allowed. Processes compare, move, concatenate and sub-string words.

FLOATING POINT - process 5 or 9 digit integer and floating point

numbers for arithmetic operations.

SCREEN EDITOR - contains a unique full cursor visible screen

editor.

SPECIFY PEDISK II, PET 2040 or 4040 DISK, OR APPLE S75.00

fMICROTECH)
DEALER INQUIRIES INVITED

P.O. BOX

U.S.A.

FOR INFORMATION, SEE YOUR DEALER OR:

102 • LANGHORNE, PA 19047 • (215)757-0284

■PET IS A TRADEMARKOF COMMODORE

~~~~BM COMPATIBLE 8" FLOPPY 
DISK for CBM/PET/* Aim, Sym 

( ~~~ISK II ) 
LOW COST HIGH PERFORMANCE 

FLOPPY DISK 
5\t. " M INI FL OPPY DISK SYS TEMS: 
Model 540·1 Single Drive, Double Densi ty (143K) 5595.00 
Model 540·2 Dual Drive, Double Density (286 K) 5895.00 
Model 580·1 Single Drive, Quad Density (286K) S795 .00 
Model 580 ·2 Dual Dri ve , Quad Density (572K) 5 1,195.00 
8" M INI FLOPPY DISK SYSTEMS: 
Model 877 ·1 Singl e Drive, IBM standard (295K) 51 ,095.00 
Model 877 ·2 Dual Drive, IBM standard (590 K) 51,695.00 

Pa ya ble in U.S. Dollar s 

PED I8K II ;s a high performance mass storage peripheral to enhance your compu ter's storage 
ca pabil ity. Total storage to 8 50K bytes is available. The PED ISK II system cons ists of a small d isk 
control ler electro nic board that mounts inside the compute r and an ex ternal disk dri ve assembly. 
PE DISK II o ffers the fas test mass storage system avai lable fo r the Commodore PET. With a data 
t ra nsfer rate o f 250000 K b its per second , t he PED ISK II loads data d irect ly to memory. This is 
up to fou r t imes faster t han any 488 bus-type mass storage device. 

DISK COMMANDS: 
BASIC 

ILOAD 
ISAVE 
!OPEN 
I INPUT 
IPR INT 

- reads a p rogram fil e to th e computer 
- sto res a BAS IC program fil e to t he d isk 
- fo rm s a sequ ent ial o r relat ive data fi le 

One, two , or three dri ves co nnect to th e PE DISK controller boa rd. The user can choose 5r." or 
8" disk dri ves. An important feature o f the PEO ISK II system is its ability to excha nge data with 
oth er computers. The sta nda rd 8" IBM 3740 fo rmat a llows data exc hange with la rge computers . 
Data fi les, mail lists, etc. avai lable on large computers can be processed by the PET IPE DISK system . 
Remot e PET/PEO ISK computers ca n provide data entry for la rge machines . 

PODS II so ftware li nks directly t o the standa rd BAS IC a nd operates wi t h BASIC-type com
mands fo r easy interfaci ng. A full set of d isk util ity comma nds completes the powerfu l d is k oper· 
ating firmware. 

- reads a data reco rd from a fil e on the disk 
- st o res a data record to a fi le on the d isk 

ICLOSE - ends a sequentia l o r relati ve da ta ti le 
ILi ST - d isplays a d irec tory o f all fil es on the disk 
!RU N - reads a program fil e a nd executes 

MO NI TO R·OOS 

o - d isplays contents of memory o r diskette. 
G - go t o p rogra m a nd exec ute. 
H - help user w ith listing of a ll comma nds. 
K - kill a fil e on t he d iskette (erase fil e ). 
L - read program to the computer memory . 
M - memory examine and cha nge monito r. 
N - name a fi le d ifferen tly (rena mel. 
P - print di recto ry o f all files on th e d isk. 
R - retu rn to BASIC mode. 
S - save program o r data from memory to the disk. 
U - uti lity : format , copy, compress, patch dis kette. 
X - execute p rogram after load ing. 

fu ll FORTH + FULL FEATURE " FORTH" FOR 6502 SYSTEMS 

INT ERPRETER - can be e xecu ted directly in an Interp re t ive mode 
to speed testing and debugging. 

CROSS·COMP ILER - words can be md ividually comp il ed and te sted , 
the en tire p rogram can also be cross-compiled fo r m axi mum e ff icie ncy . 

CON D o ASS EMBLER - Mach ine language modu les ca n be intermixed 
and condit ionally assem bled to fu ll FOR TH . 

SPECIF Y PED ISK I I , PET 2040 or 4040 DISK, OR APP L E 

STRIN G HA NDLI NG - variable leng th consta nt s and var iabl es a re 
a llowed . P rocesse ~ co mpare , move, conca tenate and sub·stTing words . 

F LOATI NG PO IN T - process 5 or 9 digit Integer and floal ing poinl 
numbe rs fOi arithmeti c o perat ions . 

SCREEN EDITOR - contains a uniq ue fu ll cursor vi sible screen 
editor . 

, , .$75 .00 

r.M,grs ICR OTEC H ) P.O, BOX FOR IN FORMA TI ON , SEE YO UR DE A LER OR : 

II . 102 • LANGHORNE, PA 19047 • (21 5) 757-0284 

DEA LER INQUI RIES INV ITED 
U. S.A . - PET IS A T RADEMAR K OF C OMMO D O RE 
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2400FORI=lTO30

241 OP = K%(I):S = 6:GOSUB2460

2420P=L(I):GOSUB2460

2430P = M%(I):S = 8:GOSUB2460

2440PRINT#4

2450NEXT

2460IFP = 0THENPRINT#4,SPC(S);:GOTO2510:

REM BLANK WHEN P = 0

2470IFP<10THENPRINT#4,SPC(S-3)P;:GOTO2510

2480IFP<100THENPRINT#4,SPC(S-4)P;:GOTO2510

2490IFP<1000THENPRINT#4,SPC(S-5)P;:GOTO2510

2500PRINT#4,SPC<S-6)P;

25I0RETURN

Any practical number of columns can be

created by reusing the GOSUB at 2460 over and

over. The width of each separate column is deter

mined by the variable S, set at line 2410 for six

spaces for K%(I) and L(I), and then set again for

eight spaces for the variable M%(I).

When the last column has been printed out,

the carnage return suppress is cleared with a final

PRINT# statement on line 2440. Any additional

columns would be added after line 2430 and before

2440, so the PRINT# statement would still be last.

This is print test #3. It prints in about 16

seconds with no pauses. My 80 cps printer is appar

ently running ai its full speed through the whole

test.

Check the data that you are printing to make

sure that there is a printing line for each possible

number that will be sent to the printing subroutine.

Any number that is out of range will skew the

columnation. You may have to exclude numbers

that are too small or too large, or which contain

negative or decimal quantities.

Lines, sometimes a number of them, may have

to be carefully added to care for everything that

you want to include in your printout. Remember

the words of Gerald Weinberg in The Psychology of

Computer Programming: "To detect errors, the pro

grammer must have a conniving mind, one that

delights in uncovering Haws where beauty and

perfection were once thought to lie."

The Commodore Answer

I have not seen an in-depth review on the PET

2022 printer, but I have worked with a number of

them. Commodore has provided a neat way to

format printed information using a format file

which you instruct as needed to produce columns,

with many useful options. This works only with

PET printers and then with reservations, as

explained below.

There are two ROM sets for the 2022. The

early set is noteworthy for the fact that it supplies a

carriage return for every linefeed. When it pages

or passes blank lines, the print head moves clear

across for each line. That is the bad news. The

good news is that the formatting works, and works

well.

The newer ROM set will give linefeeds without

the lime-consuming full carriage scan. There is a

bug. however, that causes the machine to go into

permanent lower-case mode when more than a few

columns are sent to the formal file and then printed

to. This is a fatal error, as nothing short of a power

down will restore normal operation. Complex

formatted output that prints perfectly on the older

ROM set cannot be made to run on the new set.

I have not been able to locate a corrected

ROM, although it has been on the horizon for a

year. I have not yet had a chance to try the new

PET/MX-80 printer.

Epson

The standard MX-80 was built for use with the

TRS-80 and contains the Radio Shack character set

to prove it. It does not have the same logic regarding

carriage return/linefeed that the PET printer does.

With the switch set for listings, KEYPR1XT (COM

PUTE! #7) will not work. Wordpro 3 required an

added 1(1 (linefeed) in every file header, and so on.

Hoo Boy!

There is a switch that adds linefeeds, but it is

buried inside the machine. I almost had my cover

trained to jump off when I snapped my finger,

when I finally added an external SPST switch in

parallel with switch 2-3. When that SPST wears out

I will have to replace il.

David Lein's late 1980 manual does a good

job of explaining and demonstrating printer fea

tures. Appendix D on using the unit with other

than the TRS-80 is very brief and touches on the

Apple only.

The important features like double width

letters, variable line spacing, and double strike

work from the keyboard and under program con

trol if you leave those pernicious JPET controls on

the IEEE interface board OF?".

I hope that these samples and the discussion

will help you to avoid some of the long hours

otherwise required to find out how to efficiently

use your printer. Some of these problems had me

almost carrying my head around under my arm a

few times. Remember Weinberg's words; "Any fool

without the ability to share a laugh on himself will

be unable to tolerate programming for long."

The Demonstration Program Listing.

1000 M=PEEK(51000>:J=140

1450 IFM=0THENL=PE£KU35) : POKE 135, 26: B0TD2000

1500 L=PEEK(53)

1510 PDKE53.26

2000 DIMA*(J) , B*(J) , C* (J) ,D*<J> ,K7. (30) ,L(30) , MX (30)

2O20 FQRI=1TOJ

2030 fl*U>="TRY":B* (I )=A*<I>+"THIS":C*(I>="0UT":D$

<I)=C* (I)+"TG SEE11

2040 NEXT

2050 F0RI=lTO30

2060 K7.<I)=RND(1) *9

2070 L (I)=INT(<KZ(I) ) 12>

20S0 MX <I > = (!_<! ) ) t2

2090 NEXT

2100 0PEN4.4

2110 T1=TI

130 COMPUTE! Oclobe r. N81. lssue 17 

2400FORI = 1 TO 30 
24 lOP = K %(I):S = 6:GOSUB2460 
2420P = L(I):GOSUB2460 
2430P = M%(I):S = 8:GOSUB2460 
2440PRINT#4 
2450NEXT 
2460lFP = OTHENPRINT#4,SPC(S);:GOT0251 0: 
REM BLANK WHEN P = 0 
24701FP < IOTHENPRlNT#4,SPC(S-3)P;:GOT02510 
24801FP < 1 00THENPRINT#4,SPC(S-4)P;:GOT0251 0 
24901FP< 1000THENPRlNT#4,SPC(S-5)P;:GOT025 1 0 
2500PRINT#4,SPC(S-6)P; 
2510RETURN 

Any practical number o f columns can be 
created by reusing the GOSUB at 2460 over and 
over. The width of each separate column is deter
mined by the variable S, set at line 24 10 for six 
spaces for K%(l) and L(I), and then set again for 
eight spaces for the variable M%(I). 

When the last column has been printed out, 
the carri age retu rn suppress is cleared with a final 
PR I T# sta tement on line 2440. Any add itional 
columns would be added after line 2430 and before 
2440, so the PRI NT# statement would still be las t. 

This is print test #3. It prints in about 16 
seconds with no pauses. My 80 cps printe r is appar
entl y running at its full speed through the whole 
tes t. 

Check the data that you are printing to make 
sure that there is a printing line for each possible 
number that will be sent to the printing subroutine. 
An y number that is out of range will skew the 
columnation . You may have to exclude numbers 
that a re too small or too large , or which contai n 
negative or decimal quantities. 

Lines, SOllletillles a number o f them, 111ay have 
to be ca refu ll y added to ca re for everything that 
you want to include in you r printout. Remember 
the words of Gerald Weinberg in The Psychology oj 
Complller Pmgmmming: "To detect errors, the pro
grallliner must have a conniving 1l1ind, o ne that 
delights in uncovering flaws where beauty and 
perfection were once thought to lie." 

The Commodore Answer 
I have not seen an in-depth review on the PET 
2022 printer, but I have worked with a number of 
them. Com modore has provided a neat way to 
format printed information using a format fil e 
which you instruct as needed to produce columns, 
with many useful options. This works on ly with 
PET printers and then with reservations, as 
explai ned below. 

T he re are two ROM sets for the 2022. The 
ea rly set is noteworthy for the fact that it suppli es a 
carriage return for every linefeed . When it pages 
o r passes blank lines, the print head moves clear 
across for each line. That is the bad news. The 
good news is thai the fo rmatting works, and wo rks 
well. 

The newer ROM set will gi ve linefeeds without 

the time-consuming full ca rriage sca n. T here is a 
bug, however, that causes the Inachine to go into 
permanent lower-case mode when 1l10re than a few 
columns are sent to the fo rmat fi le and then printed 
to. This is a fata l error, as nothing short of a power 
down will restore normal operation . Complex 
formatted output that prints perfectly o n the older 
ROM set cannot be made to run on the new set. 

I have not been able to locate a cor rected 
ROM , although it has been on the horizon for a 
year. I have n Ol yet had a chance to try the new 
PET /MX-80 printer. 

Epson 
The standard MX-80 was built for use with the 
TRS-80 and conta ins the Rad io Shack cha racte r set 
to prove it. It does not have the same logic regarding 
carriage returnllinefeed that the PET printer does. 
With the switch set for listings, KEYPRI NT (COM
PUTE! #7) will not work. Wordpro 3 required an 
added If! (Iinefeed) in every fil e header , and so on. 
Hoo Boy! 

There is a switch that adds linefeeds, but it is 
buried inside the machine. I almost had my cover 
trained to jump off when I snapped my finger, 
when I finall y added an ex te rna l SPST switch in 
pa rall el with switch 2-3. When th al SPST wears out 
I wi ll have to rep lace it. 

David Lein 's late 1980 manual does a good 
job of explaining and demonstrating printe r fea
tures. Appendix D on using the unit with other 
than the TRS-80 is ver y brief and to uches on the 
Apple only. 

T he important fea tures like double width 
lette rs, va riable line spacing, and double strike 
work from the keyboard and under program con
trol if you leave those pernicious JPET controls on 
the I EEE interface board O FF. 

I hope that these samples and the discussion 
will help you to avoid some of the lo ng hou rs 
otherwise required to find out how to effi cientl y 
use your printer . Some of these problems had me 
almost ca rrying Ill y head around under my arm a 
few times. Remember Weinberg's words ; "An y foo l 
without the ability to sha re a laugh on himse lf will 
be unable to tolerate programming for long." 

The Demonstration Program Listing. 

1000 M~PEEK( 51 000) : J:140 

1450 IFM:OTHENL:PEEK (1 35 ) : P OKE1 3~,26 : GOT02000 

1500 L=PEE K(S3) 
151 0 POKES3,26 
2000 DIMAS(J ) ,8S (J) , C$(J ) ,O$(J ) , K;' (30) ,L (30) , M'l.(30) 
2020 FORI=lTOJ 
2030 AS(i l ="TRY" :8S ( I ) =A$ ( I ) ."THJS":C$ (I );"OUT" : D$ 

(I ) ~CS ( l l+"TO SEE " 
2040 NEXT 
2050 FORI=1T030 
2 0 60 K'l.(I)ERNO(l'.9 
2 0 70 L(I'=INT(O<'l.(I»'1'Zl 
2080 M'l.(I )=(L(I»~2 

2090 NE XT 
2100 OPEN4,4 
2 11 0 Tl=T I 



The SM-KIT is a collection of machine language firmware programming and test aids for

BASIC programmers. SM-KIT is a 4K ROM (twice the normal capacity) which you

simply insert in a single ROM socket on any BASIC 4 CBM/PET-eiiher 80 column or 40

column. Includes both programming aids and disk handling commands.

ERROR DETECTION the SM-KIT automatically indicates the erroneous line and

statement for any BASIC program error.

LINE NUMBERING the SM-KIT automatically numbers BASIC statements until you

turn the function off.

SCREEN OUTPUT the commands FIND. DUMP, TRACE and DIRECTORY display on

Ihe CRT while you hold the RETURN key (display pauses when the key is released]

Continuous output is selected with shift-lock.

OUTPUT CONTROL to DISK or PRINTER in addition to displaying on the CRT. you can

direct output to either disk or printer

HARDCOPV allows screen displays to be either printed or stored on disk.

FIND searches all or any part of a program for text or command strings or variable

names Either exact search or wild card search supported,

RENUMBER the SM-KIT can renumber all or any part of a program. The selective

renumbering allows you to move blocks of code within your program.

VARIABLE DUMP displays the contents of floating point, integer, and string variables

(both simple and array). Can display all variables or any selected variables

TRACE SM-KIT can trace program execution either continuously or step by step

starting with any line number. Selected program variables can be displayed while

tracing

DISK COMMANDS as in DOS Support (Universal Wedge), the "shorthand" versions of

disk commands may be used for displaying disk directory, initializing, copying,

scratching files, load and run. etc.

LOAD SM-KIT can load all or part of BASIC or machine language programs. It can

append to a program in memory, overwrite any part of a program, load starting with any

absolute memory location, and load without changing variable pointers.

MERGE allows merging all or any part of a program on disk with a program in memory

SAVE and VERIFY. SM-KIT provides one step program save and verification. It also

allows you to save any part of a program, or any address range.

SM-KIT
for Commodore Computers

A Programming Productivity Tool

ONLY

$40

A 4K ROM with both

programming and disk

handling aids.

Developed by (and available in Europe from) SM Softwareverbund-Microcomputer GmbH. Scherbaumstrasse 29, 8000 Munchen 83, Germany

252 Bethlehem Pike

Colmar. PA 18915 215-822-7727

a n

A D

WRITE FOR CATALOG.
Add Si 25 per order lor shipping We pay balanced! UPS surface charges

on all prepaid orders Prices listed are on cash discount basis Reguldi

prices slightly higher

JUST PLUG IT IN
• No soldering • No messy wires

SOFTWARE

SELECTABLE
1. Software select one of two

operating systems.

(BASIC 2.0/BASIC4.0)

2. Software select utility ROMs

at conflicting addresses.

$125oo
(U.S.)

($150.00 Canadian)

Add $3,00 shipping to all

points outside Canada.

«*. Master Charge and

■K VISA accepted-

BflTTERiES

iflCLUDED

For 24 Pin ROM Machines Only.

Village by the Grange

71 McCaul Street
Toronto, Ontario

Canada M5T 2X1

{416)596-1405

The SM-KIT IS a collection of machine language fi rmware programming and test aids for 
BASIC programmers. SM-KIT IS a 4K ROM (twice the normal capacity) which you 
simply insert in a single ROM socket on any BASIC 4 CBM/PET-either 80 column or 40 
column. Includes ooth programming aids and disk handling commands. 

ERROR DE TE CTION: the SM-KIT automatically indicates the erroneous line and 
stalement for any BASIC program error. 
LINE NUMBERI NG Ihe SM-KIT automatically numbers BASIC statements until you 
turn Ihe funclion off. 
SCREEN OUTPUT the commands fiND, DUMP, TRACE and DIRECTORY dlSptay on 
the CRT while you hold the RETURN key (display pauses when the key is reteased) 
Continuous output is selected with shift-lock. 
OUTPUT CON TR OL to DISK or PRINTER. in addition to dISplaying on the CRT, you can 
direct outpul 10 either disk or printer. 
HARDCOPY. allows screen displays to be ellher printed or stored on disk. 
FINO. searches all or any part of a program for lext or command strings or variable 
names. Either exact search or wild card search supported. 
RENUMBER. the SM-KIT can renumber all or any part of a program. The selective 
renumbering allows you to move blocks of code withm your program. 
VARIABLE DUMP. displays the contents of floating point. integer. and string variables 
(both simple and array). Can display all variables or any selected variables. 
TRACE SM-KIT can trace program execution either continuously or step by step 
starting with any line number. Selected program variables can be displayed while 
tracmg. 
DISK COMMANDS. as in DOS Support (Universal Wedge). the "shorthand" verSions of 
disk commands may be used for displaymg diSk directory. initializing. copying. 
scratching files. load and run. etc. 
LOAD SM-KIT can load all or part of BASIC Of machine language programs. It can 
append to a program m memory. overwrite any part of a program. load starting with any 
absolute memory location. and load without changing variable pointers. 
MERGE. allows merging all or any part of a proglam on disk with a program in memory. 
SAVE and VERIFY: SM-KIT provides one step program save and verification. 1\ also 
allows you to save any part of a program. or any address range. 

SM-KIT 
for Commodore Computers 

A Programming Productivity Tool 

.::: .. : : :' - ... ~- -

A 4K ROM with both 
programming and disk 
handling aids. 

ONLY 
$40 

Developed by (and available in Europe Irom) SM Sollwareverbund-Microcompuler GmbH, Scherbaumslrasse 29, 8000 Munchen 83, Germany 

_ WRITE FOR CATALOG, 
252 Bethlehem Pike A B Computers AdIl $ 125perOlder lorStl,ppllll] Wf![lJyba1(l1(;f!OIU PS~I, r1a(f!ctlJI(Je~ 
Colmar. PA 18915 215-822-7727 ~ alll)"f!l)aod orders Prtm Iisled Jrr on cash dlsccxml I.las,s RegulJr 

I)"'ces shgtllly higher 

JUST PLUG IT IN 
• No soldering . No messy wires 

SOFTWARE 
SELECTABLE 
1, Software selecl one ollwo 

operating systems. 
(BASIC 2.0/ BASIC 4,0) 

2, Software seleci ulil ity ROMs 
at conflicting addresses. 

$12500 (u.s.) 
($150,00 Canadian) 

Add $3,00 shipping 10 all 
points oUlside Canada, 

Master Charge and 
VISA accepted. 



132 COMPUTE!
October, 1981 issue 17

2120 PRINT-PRINT TEST NUMBER (I, 2, OR 3)

2130 INPUTB:0NBGDSUB2200,2300,2400

2135 T=(TI-Tl>/60

2140 PRINT#4,T

2180 CLOSE4

2190 PRINT-THAT TOOK"T"SECONDS TO PRINT"

2192 PRINTFRE(O)

2193 IFM=0THENP0KE135,L:END

2195 POKE53,LiEND

2200 FORI=1TD3O

2210 p*=""

2220 0*=" "+STR*<K7. (I) >

2230 P*=RIGHTS(Q«,8>

2240 D*=" "+STR*(L(IM

2250 P*=P»+RIGHT*<QS,8>

2260 Q*=" li+STR*<M7.(I) )

2270 P«=Pt+RIGHT*<Q*,S)

2280 PRINTH4.P*

2290 NEXT:RETURN

2300 F0RI=lT030

2310 Q*=" "+STR*<K7. (!) )

2320 PRINTK4,RIGHT*(Q*,S>j

2330 Q*=" "+STR*(L(I)>

2340 PRINT*t4,RIGHT*(a*,a) ;

2350 Q*=" "+STR*(M7.<I> )

2360 PRINT#4,RIGHT*<Q*,a>

2370 NEXT:RETURN

2400 F0RI=lT030 r

2410 P=KV. (I) :S=6:Q0SUB2460

2420 P=L<I):G0SUB2460

2430 P=MV. (I) :S=8:GGSUB2460

2440 PRINT*4

2450 NEXTiRETURN

2460 IFP=0THENPRINT#4,SPC(S) ; :G0T02510jREM THIS

LINE LEAVE5 BLANK SPACE ON 0

2470 IFP<1OTHENPRINT*4,SPC1S-Z)P;:G0T02510

24S0 IFP<100THENPRINT#4,5PC(S-4)P;:G0TQ2510

2490 IFP<1000THENPRINT#4,SPC(S-5)P;:G0T02510

2500 PRINT«4,5PC(S-6>P;

2510 RETURN

READY.

Odds And Ends:

A Fat Forty Bug
Gordon Campbell, Willowdale, Ont.

Some machine language programs which work jusl

fine in PETs with BASIC 4.0 and 9-inch screens

will yield odd results on the new 12-inch, 40-column

machines. Occasionally, it will appear as if the

program has responded inaccurately to the key

which was pressed.

This is due to a very subtle difference in the

ROM. If the machine language program happens

to be in decimal mode when an interrupt occurs,

the keyboard decode is completely inaccurate.

Even if a key is still pressed from a previous char

acter, it will be decoded as a different character, so,

instead of getting one character, you get three

(the original correct one, one that is wrong, and

probably the original one again).

The problem is well illustrated by the program

listing attached. If you assemble the program as

shown, then from the monitor type: G 0800 von

can type on the keyboard and see what character

the PET thought was pressed. By the way, to get

out of the program, press the RVS key. Now change

the SKI) (set decimal mode) to a NOP. The program

gives accurate keyboard decode. Now the STOP

key will gel you out.

The way to get around this bug, if you must

use decimal mode, is to precede the routine with

an SKI (disable interrupts) instruction, and follow

it with a CIJ (enable interrupts).

0800—

0801 -

0802-

0804-

0805-

0807-

OBOB-

OBOB-

080D-

080F-

0811-

0813-

0816-

0819-

FB

CA

DO

88

DO

D8

20

C9

FO

FO

20

4C

00

FD

FA

E4 FF

00

Fl

03

06

D2 FF

00 08

0010

0020

0030 ; TEST

0040 ; WITH

0050 GET

0060 PRINT

0070 ;

0080 STRT

0090 ;

0100 DLLOOP

0) 10

0120

0130

0140 l

0150

0160

0170

0180

0190

0200

0210

0220

0230 STOP

0240

.BA

.OB

KEYBOARD

DECIMAL

.DE

-DE

SED

DEX

BNE

DEY

BNE

GLD

JSR

CMP

BED

CMP

BEQ

JSR

JMP

BRK

.EN

$0800

DECODE

MODE SET

■6FFE4

SFFD2

DLLDOP

DLLOOP

GET

#0

STRT

tt3

STOP

PRINT

STRT

LABEL FILE: E / = EXTERNAL 3

/GET=FFE4 /PRINT-FFD2 STRT=0800

DLL0DP=0801 ST0P=0819

//0000,081 A,O01A

132 COMPUTE! October 1981. Issue 17 

2120 PR INT "PRINT TEST NUMBER (1, 2 , OR 3)" 
2 130 INPUTB: ONBGOSUB2200 ,2300,2400 
2 1 3~ T=(TI-Tl) / 60 
2140 PRINTtf4,T 
2180 CLOSE4 
2190 PRINT "THAT TOOK"T"SECONDS TO PRINT" 
2 192 PRINTFRE (O) 
2193 IFM =OTH ENPOKE135 , L:END 
2 195 POKE53, L :END 
2200 FQRI:IT030 
221 0 Pt.","" 
2220 QS:" "+5TR$ (KYo ( I » 
2230 P":RIGHTS (QS , B) 
2240 QS=" "+STRS(LCI» 
22~O PS=PS+RIGHTS(QS,8 ) 
2260 QS:" "+STRS ( MZ (I) ) 
2270 PS~P$+RIGHT$(O$,8) 
2280 PRINT#4,P$ 
2290 NE XT:RETURN 
2300 FOR I =IT030 
23 10 QS=" "+STR$( K'l. CI» 

Odds And Ends: 

2320 PRINTtf4,RIGHTS(QS,B) 
2 330 QSCI " " +STRfo CL I » 
2340 PRINTtf4,RIGHT$(QS , B) 
2350 QS=" "+STRS( M ( I » 
2360 PRINT#4,RIGHT'( QS ,8) 
237 0 NE XT :RETURN 
2 400 FORI=lT030 
24 10 P~K r. ( I ) :SE6:GOSUB2460 

2420 P=L ( I) :GOSU B2 460 
2 430 P:M1. ( I ) : S=8 : GOSUB2460 
2 440 PRINTtt4 
2 4 50 NEXT : RETURN 

13 

2 460 IFP=OTHENPR INTtt4. SPCIS)j : GOT0251 0 I REM TH I S 
LINE LEAVES BLANK SPACE ON 0 

2 4 70 IFP( 1 0THENPR INTtt4, SPC(S-3)Pj:GOT02~ 1 0 

2480 IFP ( 100THENPRINTtt4 ,SPC (S-4 ) P;:GOT02S 10 
249 0 IFP ( 1000THENPRINTtt4,SPC(S-5 ) Pj : GOT02510 
2~OO PR INT#4,SPC (S-6)Pj 
2510 RETURN 

READY. 

A Fat Forty Bug 
Gordon Campbell, Willowdale, On! 

Saine machine language programs which wo rk just 
fine in PETs wilh BASI C 4 .0 and 9-inch screens 
will yield odd resulls on the new 12- inch , 40-column 
machines. Occasionall y, il will appear as if' lhe 
program has res ponded inaccuralely to the key 
which was pressed. 

This is due to a ve ry subtle d iffe rence in lhe 
RO M. I r the machine language program happe ns 
to be in decimal mode when an inte rrupt occu rs, 
lhe keyboa rd decode is complelel y inaccurale. 
Even if a key is slill pressed from a previous char
aCler, il wi ll be d ecoded as a dirre renl characler, so, 
inslead or gelling one cha racler , yo u gel th ree 
(the original co rrecl one. o ne lha l is wro ng, a nd 
probably the ori ginal o ne aga in ). 

The proble m is well ill usl raled by the program 
listing allached. If )'o u asse mble the program as 
shown , then f'ro m Ihe monilOr Iype: G 0800 you 
ca n Iype on the kC)'board and see wh"l cha racler 
the PET thouKht was pressed . By the way, lo gel 
o ul o f' the proKram , press the RVS key. 'ow change 
lh e SED (SCl d ecimal mode) to a NO P. T he program 
Kives accu ra le kcyboard decode. Now the STOP 
key will Ke l yo u Oll l. 

The way In gel arou nd Ihis bug, if' you mUSl 
usc decima/mode , is to precede the rouline with 
a n SEI (d isab le illlerrupls) inslruclio n. and fo llow 
il wilh a (; 1.1 (enable intcrruplS). 

00 10 . BA $(18(10 
0020 . OS 
0030 , TEST KEYBOARD DECODE 
0040 ; WITH DECI MAL MODE SET~ 

(1050 GET . DE $FFE4 
0060 PRINT . DE $FFD2 
0070 ; 

0800- F8 0080 STRT SED 
0(190 ; 

080 1- CA 0 100 DLLOOP DEX 
0802- DO FD 0 11 0 BNE DLLOIJP 
0804 - 8 8 0 120 DEY 
0805- DO FA 0 130 BNE DLLOOP 

0 140 
0 807- 08 0 150 CLD 
0808-' 20 E4 FF 0 16(1 J SR GET 
0808- C9 00 0 170 CMP 00 
0800- FO Fl 0 180 BED STRT 
080F- C9 03 0 190 CMP 03 
08 11 - FO 06 0200 BEQ STOP 
(1813- 2 0 D2 FF 0210 JSR PRINT 
08 16- 4C (10 08 0220 JMF' STRT 
0819- (If) 0230 STOP BR I< 

0240 . EN 

LABEL FILE : [ I EXTERNAL] 

I GET=FFE4 I PRINT=FFD2 STRT=0800 
DLLOOP=OBO 1 S TOP=081...., 
" ,'oooo ~ OSIA , OSlA © 



On The

Built-in

Display

PET/CBM™2OOO/3OOa/4OOO Series

Select either SO x 25 or 4O x 25 display format

From the keyboard or program

Features the same memory map and subroutines from the Basic ROMs [specify

which version of Basic when ordering] * * , for standard programming. You also

gain the use of 1O23 extra memory locations in the 4O column mode, or 4*7

extra locations in the 8O column mode, [These locations are available only to

machine language programs, or peek S. poke from Basic].

Displays the full, original character set, including graphics characters in either

mode.

All utility software, firmware, like Toolkit™, Dos Support [Wedge], Extra-mon, etc.,

is compatible in both modes of operation.

The complete enhancement consists of: 1 dual 24-pin socket [one socket for the

4O column screen editor, and one for the BO column screen editor], and a circuit

board that replaces the existing screen RAM. Each circuit board is registered

to the original owner. There is also an SO column reference ROM that plugs in

one of the expansion sockets [specify the address when ordering]. An option

board is available [$25.OO] that allows the ROM to be used with any other 9K

ROM, in any of the expansion sockets.

Available from your local dealer or:

EXECOM CORP.

19CU1 Polaris Ave.

Racine. Wl 534D4

Ph. 414-632-1OO4

* Plus appropriate installation charges. This requires some circuit modification,

[available from the factory for $75.00 plus shipping]

* # If power-on message = ### COMMODORE BASIC ### you have 3.O Basic.

[Available only for Basic 3.D S. Basic 4.O at the present].

& CBM are trademarks of Commodore Business Machines.

We will ship via Master Charge, VISA, C.O.D., or pre-paid.

Tootkit™is a trademark of Palo Alto IC's, Inc.

Installation may void your Commodore 9O day warr.

The Execom™board is guaranteed for 1 year.

BO x25 
PET /CBM™20001300014000 Series 

$275.00' 

On The 
Built-in 
O ispla y 

Select either ...... BO x 25 or 40 x 25 ...... display format 

FrolT1 the keyboard or progralT1 

Features the same memory m ap and subroutines from the Basic ROMs [specify 
which version of Basic when ordering]' '. for standard programming. You a lso 
gain the use of 1023 extra memory locations in the 40 column mode. or 47 
extra locations in the BO column mode. [These loca tions are available only to 
machine language programs. or peek & pok e from Basic]. 

O isplays the full. original character set. including graphics characters in either 
mode. 

All utility software. firmware. like TOOlkit"'. Oos Support [Wedge]. Extra-mon. etc .. 
is compatible in both modes of operation. 

The complete enhancement consists of: 1 dual 24-pin socket [one socket for the 
40 column screen editor. and one for the BO column screen editor]. and a circuit 
board that replaces the existing screen RAM. Each circuit board is registered 
to the original owner. There is also an BO column r eference ROM that plugs in 
one of the expansion sockets [specify the address when ordering]. An option 
board is available [$25.00] that allows the ROM to be used with any other 2K 
ROM. in any of the expa nsion sockets. 

Available from your local dealer or: 
EXECOM CORP . 

1901 Polaris Ave. 
Racine. W I 53404 
Ph. 414-632-1004 

, Plus appropriate installation charges. This requires some circuit modification. 
[av a ilable from the factory for $75.00 p lus shipping] 

, 'If pow er-on message = ### COMMOOORE BASIC ### you hav e 3.0 Basic. 
[Av a ilable only for Basic 3.0 & Basic 4.0 at the present]. 

PET™& CBM are trademarks of Commodore Business Machines. 
We will ship via Master Charge. VISA. C.O.D .. or pre-paid. 

Tooik it'Mis a trademark of Palo Alto IC·s. Inc. 
Installation may void your Commodore 90 day warr. 

T he Execom"'board is guaranteed for 1 year. 
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Machine

Language:

What's Your

Sign?
Jim Butterfield

Toronto, Canada

Beginning programmers learn very quickly that a

memory location has eight bits capacity, so that it

may hold a number from zero to 255, or 00 to FF

in hexadecimal. That's the range of values that you

are allowed to POKE and that you will see with a

PEEK. These numbers all seem to be positive.

Why, then, do some of them set the N (negative)

flag when loaded? More generally — how do you

handle signed numbers?

As Humpty Dumpty almost said: "When I use

a number, it means just what I choose it to mean —

neither more nor less". As programmers, we can

choose to treat a memory location value as if it

were unsigned, a number from 0 to 255; or signed,

a number from -128 to + 127. We can view the

value in many other ways, too: as part of a bigger

number, as an ASCII character, as two or more

small numbers packed together, and so on. For the

moment, let's concentrate on the signed number

aspect.

Sign Posts

The N (negative) flag is tied to the most significant

bit of the value under consideration. For example,

il we load into a register a value of hexadecimal

C8 which would PEEK as 200 decimal, the N flag is

turned on. Why? If we write C8 in binary we get

11001000. The first bit (called the high-order bit

or the most significant bit) is one, and that's what

kicks the N flag on. If we mean the number to be

unsigned, we may ignore the N flag; but if we

mean the number to be signed, the N flag tells us

that it is negative. We can tell what negative value

is represented in an 8-bit location by subtracting its

unsigned value from 256, so that C8 (unsigned

200) has a signed value of-(256-200) or -56.

This method of representing signed numbers

is called twos-complement and it works well once

you get used to it. There are a few special rules to

keep in mind when you add, subtract, multiply,

and compare, but most things are quite straight

forward. You'll quickly learn that FF or decimal

255 has a signed value of-1; that the highest 8 bit

signed value is hex 7F or + 127 and the lowest is

hex 80, or-128.

Overflow: My Byte Runneth Over...

When we add unsigned numbers, we need to watch

for a leftover Carry (C flag) after the addition is

complete. If the C flag is on, il means that the

addition has generated a result that is too large to

fit the space available. Similarly, when we subtract

unsigned numbers, we look for ihc inverse: the C

flag being off means that we have tried to subtract

a bigger value from a smaller one — and that's

illegal if we want unsigned results.

The rules are different when we add and

subtract signed numbers. The problem we must

look for here is a "sign switch": for example, adding

+ 100 to 4- 100, two positive numbers, will generate

a value of 200 — which is a negative value if placed

in a single byte. This type of error is called "over

flow." and the 6502 conveniently provides us with

an overflow indication {the Y flag) to warn us of

difficulty in signed addition or subtraction. A BVS

(Branch Overflow Set) will detect the fault and

allow us to code an appropriate error or warning

routine.

Remember that both Carry and Overflow are

set with each Add and Subtract command you

execute. It's up to you to choose which flags are

important: you know which numbers are signed

and which are not.

Multiplication: Sign Of The Times?

General multiplication of signed numbers calls for

careful testing of both signs and quite a bit of work.

For the moment, we'll concentrate on simple multi

plication routines: multiplying by a fixed value of

say four or five.

We multiply a number by two by using an ASL

command. If we were doubling an unsigned

number, we once again test the C flag to make sure

that the new value fits into the space provided. For

signed numbers, it's a little more work: we must

make sure that doubling the number hasn't caused

the sign to change. The overflow flag won't help us

here (I wish it did) since it is unaffected by Rotates

and Shifts. The usual coding method is to check

that the C flag, which holds the previous sign,

matches the N flag, which holds the current sign.

To multiply by four, we use two ASL com

mands, and we must carefully check for errors

after each one. If we wish to multiply by five, we

multiply by four and then add the original value —

hopefully stored somewhere — and make the final

overflow check on the addition.

Comparison: Getting the High Sign...

Comparing signed numbers can't be done with a

single flag or a single lest. The C flag gives you a

valid comparison if the two signs are the same, but

not if they differ. You could pre-check the signs:

for example LDA VALUE! : FOR VALUE2\vould
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UPGRADE SYSTEM
(UPSYS) is an intelligent RAM-Expansion for the

COMMODORE COMPUTER With UPSYS you can

add 256K-. 128K- or 64K-Byte RAM to your CBM-

Computer.

UPSYS is available for the Commodore Computers
with BASIC 2.0 and for BASIC 4.0 i.e 4032N, 4032B
or 8032

ORGANIZATION
UPSYS s organized in banks. 32K RAM. each,

addressed from 0000 to 7FFF (0-32767). The

OPERATING-SYSTEM (OS) is locateo in E900-EFFF

and is installed in EPROM inside the UPGRADE

SYSTEM.

With these locations it will not conflict with any other

EPROM (VISICALC. WORDPRO, CREATE-A-BASE...)

WHAT can I do with UPGRADE SYSTEM?
You can use the different banks of UPSYS for programs

(Basic or Machine Code) and/or for datafiles. The OS

(Operating System) of UPSYS will allow bankswitch
(|ump from one 32K bank to another 32K bank), by a

simple SYS-command. SYS60419 #1 means to jump

from one bank into bank# 2.

You can switch to another bank with or withoul sharing

the variables by OVERLAY This allows a fast calcula
tion from programs needing more than 32K of RAM

area without reloading from floppy (and destroying the

first program in the memory), for you are able to keep

two, three or four, depending on the type of UPSYS
you use, in the different 32K banks.

DATAFILES with UPGRADE SYSTEM
You can also set up one or more of the 32K banks for

datafile banks.

The OS from UPSYS will allow up to 6 different

datafiles in each 32K bank. A total of up to 31 different

datafiles in various banks will be allowed. Maximum

string length is 255 bytes II is marvellous to access

from a Basic program to any datafile bank containing,

for example. 30K bytes of data in direct access with

RAM-SPEED without lowering the RAM area in the

user's Basic program.

Syntax of read-access:
SYSrd#fn;sn,r$

That means, read in datafiie # in the string with

■ he # sn into the variable r$.

Another advantage of UPGRADE SYSTEM is that

there is no restriction in the number of open-files at the

same time.

You can access up to 31 various datafiles without

opening or closing them!!!

Included in the OS of UPSYS is a command allowing

you to find, with lightning speed, a specified string

matching with a preset string.

This command and all other OS-commands are

written in the machine-code of the 6502.

COMMAND SYNTAX-

SYSfi#fn,sp.r$,sn

this will look for a match with r$ in the specified

datafile # in (for example, in a customer list or in

inventory list) beginning in the sp-string position (i.e.

mid$ (x$.sp. len(r$)), starting with the sn-th string in

the datafile. If a match occurs, the position number of

the match string will be placed in sn

The advantage of fhis command is its high speed
matching string in every given string-position, without

presorting the strings. With this fast access you do not

have to keep a lot of different indices of your datafiles

to find a specified stmg. You are able to define your
search- or match-field with complete freedom!1!

All these functions will not lower your program space

in memory, for the data-files are in another bank in the

UPSYS.

Programs with UPSYS
Another advantage of UPSYS is to keep different

programs in different banks (you could use a few

PETs with various programs}. Of course, all of these

programs are able to access to one or more of the

defined datafiles.

To switch into another program-bank only needs a

mighty wings
UPGRADE-SYSTEM H

Ub4

simple SYS command.

SYNTAX:

SYS jp#bn

That means: SYS 60419 (jp-for jump is set in your program to

60419) into bank # Dn With UPSYS 8256 you will have up to 8

additional programbanks plus one bank from your Commodore

Computer itself. With UP 8064 you will have up to two additional

32K banks plus one bank from the PET itself.

The command above will switch into the specified bank without

sharing the variables. If you want to switch in another bank with the

OVERLAY of the variables you use:

SYSjp#bn.val

with this command the variables from the first program are overlayed

into the bank # bn

If you switch out of a program, the program will remain in the

statement following the SYS command, as if "frozen."

If you switch back, your program will "wake up" and continue with

the statement following the switch command.

Of course you are able to switch back with or without overlaying the

variables.

UPGRADE SYSTEM comes complete in a separate cabinet with all

necessary cables, connectors. OPERATING SYSTEM in EPROM

(inside the UPSYS cabinet). With the installation and operation

manual. UPGRADE SYSTEM is easy to install.

PRICING:

UPGRADE SYSTEM with 64K usd 792.00

UPGRADE SYSTEM with 128K usd 1184.00

UPGRADE SYSTEM with 192K usd 1390.00

UPGRADE SYSTEM with 256K usd 1576.00

Manual separate usd 10.00

Please specify which Commodore Computer (BASIC 2 or BASIC 4)
you have Delivery is from stock.

DEALER INQUIRIES are invited from all countries

UPGRADE SYSTEMS are available from spima computer in WEST

GERMANY. For more information, contact:

Bernd H. Ruf Contract Trade Ltd.

201 Hackberry 1213 788-790 Finchley Rd

CLUTE, TX 77531 LONDON NW 11 7UR

(713)265-5625 ENGLAND

Turbinenstr. 4

6800 Mannheim 31

West Germany

Tel. p (06 21) 72 15 15

Telex 4 63 708 spima dCOMPUTER
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(UPSYS) IS an Intelligent RAM-Expansion for the 
COMMODORE COMPUTER. With UPSYS you can 
add 256K-, 128K- or 64K-Byte RAM to your CBM
Computer. 
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wIth BASIC 2.0 and for BASIC 4.0 I.e 4032N. 4032B 
or 8032 

ORGANIZATION 
UPsvs IS organized in banks, 32K RAM . each. 
addressed from 0000 to 7FFF (0-32767). The 
OPERATING-SYSTEM (OS) IS located in E900-EFFF 
and IS Installed in EPROM Inside the UPGRADE 
SYSTEM. 
With these locations II will not con flict with any other 
EPROM (VISICALC. WORDPRO. CREA TE-A-BASE .. . ) 

WHAT can I do wllh UPGRADE SYSTEM? 
You can use the different banks of UPSYS for programs 
(BaSIC or Machine Code) andlor lor datailies. The OS 
(Operating System) of UPSVS will allow bankswltch 
(Jump from one 32K bank to another 32K bank) , by a 
simple SYS-command. SVS60419 # 1 means to Jump 
from one bank Into bank# 2. 
You can switch to another bank with or without sharing 
the variables by OVERLAY. This allows a fast calcula
lion from programs needing more than 32K of RAM 
area without reloading from floppy (and destroYing the 
fi rst program In the memory) , for you are able to keep 
two, three or four, depending on the type of UPSYS 
you use, In the different 32K banks. 

DATAFILES wllh UPGRADE SYSTEM 
You can also set up one or more of the 32K banks for 
dalafile banks. 
The OS from UPSYS will allow up to 6 different 
datafHes in each 32K bank. A total of up to 31 d ifferent 
dataflles In vaflOus banks will be allowed. Maximum 
string leng th is 255 bytes. It is marvellous to access 
from a Basic program to any datafile bank containing . 
for example, 30K bytes o f data in d irect access with 
RAM-SPEED without lowermg the RAM area in the 
user's Basic program. 

Synt31 01 read-access: 
SYSrd# In;sn,($ 

That means. read In dataflle # In the string with 
the # sn Into the vanable r$. 

Another advantage of UPGRADE SYSTEM is thaI 
there IS no restnction In the number of open-ftfes at the 
same time. 
You can access up to 3 t va rious dataliles Without 
opening or clOSing them!!! 
Included in the as of UPSYS is a command allOWing 
you to lind , with lightning speed, a specified string 
matching With a preset string. 
ThiS command and all other OS-commands are 
written in the machine-code of the 6502. 
COMMAND SYNTAX' 

SYS fi#fn, sp ,r$ ,sn 
this will look for a match with r$ in the specified 
data file # fn (for example, in a customer list or in 
inventory list) beginning in the sp-slring pOSition (Le. 
mld$ (x$,sp, len(r$)) . startmg with the sn·th stTing In 
the dalaille II a match occurs, the pOsition number of 
the match string will be placed in sn 
The advantage of this command is Its high speed 
match ng string In every given string-posllion. without 
presorting the strings. With thiS last access you do not 
have to keep a tot of different indices of your datafiles 
to find a speCified stnng. You are able to define your 
search · or match·held With complete freedomlll 
All these functions will not lower your program space 
in memory, for the data·htes are In another bank In the 
UPSYS. 

Programs wllh UPSYS 
Another advantage of UPSYS is to keep different 
programs in different banks (you could use a few 
PETs With various programs). 01 course. all of these 
programs are able to access to one or more of the 
defined data/lies 
To switch mto another program-bank only needs a 

mighty wings 
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simp le SYS command. 
SYNTAX: 

SYS jp# bn 

3064 
4064 
8064 

That means: SYS 604 19 (IP-Ior Jump is set in your program to 
60419) Into bank # bn With UPSYS 8256 you Will have up to 8 
additional programbanks p lus one bank from your Commodore 
Computer Itself. With UP 8064 you Will have up to two addilional 
32K banks plus one bank from the PET Itself. 
The command above will switch into the specified bank wIthout 
sharing the variables. If you want 10 SWitch in another bank With the 
OVERLAY of the lIariables you use: 

SYS jp# bn.val 
with thiS command the variables from the first program are overlayed 
into Ihe bank # bn 
11 you SWitch out of a program, the program will remain In the 
statement follOWing the SYS command, as If " frozen " 

If you SWitch back, your program will "wake up" and conllnue With 
the statement followlOg the SWitch command 
01 course you are able to SWitch back with or Without overlaymg the 
variables 

UPGRADE SYSTEM comes complete In a separate cab inet WIth all 
necessary cables, connectors. OPERATING SYSTEM in EPROM 
(inside the UPSYS cabinet). With the Installation and operation 
manual , UPGRADE SYSTEM IS easy to insta ll. 

PRIC ING: 
UPGRADE SYSTEM with 64K usd 792.00 
UPGRADE SYST EM with 128K usd 1184.00 
UPGRADE SYSTEM w ith 192K usd 1390.00 
UPGRADE SYSTEM with 256K usd 1576.00 
Manual separate usd 10 .00 
Please specIfy wh ich Commodore Computer (BASIC 2 or BASIC 4) 
you have Delivery IS from stock. 

DEALER INOUIRIES are Inllited from all countries 

UPGRADE SYSTEMs are available from splma computer In WEST 
GERMANY. For more information, contact: 

Bernd H. Ruf Contracl Trade Ltd . 
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6800 Mannhejm 31 
West Germany 
Tel. 0 (0621) 72 15 15 
Telex 4 63 708 spima d 
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turn the N flag off if the signs were the same, or on

if they were different. If the signs were identical, a

normal Compare would settle the matter; if not,

the positive number must be the biggest one.

Frank Covitz offers the following elegant

signed compare:

TEST1:

TEST2:

GTE: .. (code for greater than or equal)

Note that two tests are performed: the SBC

(which is used to set flags rather than calculate re

sults) and the BIT test. The N Hag is brought into

play here— it's unusual to see it doing a useful job in

a comparison situation.

Odd Signs

When signs are used as part of large numbers, the

sign bit appears only in the most significant byte. So

if you allocate 32 bits (four bytes) to a value, only one

SEC

LDA

SBC

BVC

BIT

BPL

Nl

N2

TEST2

Nl

GTE

;Get 1st number

;Compare vs. 2nd number

;Branch on overflow clear

;Else test sign of 1 st number

; If plus, branch to Greater Than

or Equal

(code for less than)

— the highest order — gives the sign.

It's possible to sign decimal numbers. If the

numbers are held in BCD for decimal addition and

subtraction, the sign works out rather oddly. The

high bit is still the most convenient to use — but this

causes positive values to be those starting with the

digits 0 through 7, and negative values to begin with

digits 8 and 9 only. This "unbalanced" arrangement

of numbers is often satisfactory and allows the N

and V flags to perform their proper roles. If, on the

other hand, you need to balance the range of posi

tive and negative decimal values, you'll want positive

numbers to start with digits 0 through 4 and nega

tive values with 5 through 9. In this case, you have to

do most of your own sign work. As a last resort, you

can keep the sign as a completely separate flag—but

beware of additions and subtractions thai cross the

positive-negative boundary.

Signing Off...

Most machine language work is in unsigned integ

ers: you'll need to deal with signed numbers only

rarely. But when you do, it's essential to know how to

handle them ... you might say that it's one of the

signs of good programming. ©

QUALITYACCOUNTING SOFTWARE

for the CBM COMPUTER
THE GENERAL LEDGER SYSTEM S150.00

All entries are made via formatted, fill in the blanks,

screens. There is a separate check stub format disburse

ments entry screen and eight digit account numbers to

allow sub coding as required. Up to fifty user designated

journals are available. All data is verified on input with

balance enforced. All journals are available for print at

any point in the accounting cycle. Any printout may be

printed by department. The general ledger prints:

balance forward, full detail of each transaction, total

credits, total debits, and end balance for each account.

Available reports include:journals, disbursements

register, current trial balance, audit trial balance, budget

trial balance, income statement, balance sheet, cash

flow analysis, and comparison of budget vs. actual

amounts for year to date, or the current period.

FUND ACCOUNTING SYSTEM $200.00

The perfect accounting system for the municipal utility

district, and the small city or school district. The system

includes all features of rhe general ledger system with

the added ability of printing all reports, and the general

ledger, by fund as well as by department.

CLIENT ACCOUNTING SYSTEM $200.00

The accounting tool kit for the public accountant. This

system includes all features of the general ledger system

with the addition of a payroll check stub formatted

screen for payroll check input. Also included are: a

payroll disbursement register, a 1099 register. 941

reports, and W-2's.

INTERLOCKING MODULES

The following modules are available for any of the

general ledger based systems:

Accounts Payable S 75-00

Accounts Receivable S 75.00

Payroll S 75.00

Job Cost Payroll SI 00.00

Utility Billing System S100.00

Accounting software may be reviewed at your dealer, or

via mail. Full catalog, demo disc, sample operations man

ual, (please specify which system), and a $20. credit cou

pon—only S20.00

DEALERSi Please Write for Dealers Pack

Expanded Software Cauloq Fief on Request

BASIC SOFTWARE SERVICE
P.O.BOX 181, LA PORTE, TX, 77571

Phone Area Code 713/ 470-1857
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turn the N fl ag o ff if the signs were the same, or on 
if they were diffe ren t. If the signs were identica l, a 
normal Compare wo uld settle the matte r ; if not, 
the positi ve number must be the biggest one. 

Frank Covitz offers the following elegant 
signed compare: 

TESTI : SEC 
LDA 
SBC 
BVC 
BIT 

TEST2: BPL 

GTE: 

Nl 
N2 
TEST2 
N l 
GTE 

jGet lst number 
jCompare VS. 2nd number 
jBranch on overflow clear 
iElse test sign of 1st number 
;Ifplus, branch to Greater Than 

or Equal 
(code for less than) 

(code for greater than or equal) 

Note that two tests are perfo rmed : the SBC 
(which is used to set fl ags rathe r than ca lculate re
sults) and the BIT test. T he N fl ag is brought into 
play here - it"s un usual to see it doing a useful job in 
a comparison situation. 

Odd Signs 
When signs a re used as pa rt of large numbers, the 
sign bit appea rs onl y in the most significant byte . So 
if you allocate 32 bits (four bytes) to a va lue, o nl y one 

- the highest o rder - gives the sign. 
It's possible to sign decimal num bers. If the 

numbers are held in BCD for decimal addition and 
subtraction , the sign works out rather oddl y. T he 
high bit is still the most convenient to use - butthis 
causes positive va lues to be those starting with the 
d igits 0 through 7, and negative val ues to begin with 
digits 8 and 9 only. T his "unbalanced" a rrangement 
of numbers is often satisfactory and allows the N 
and V flags to perform their prope r roles. I f, on the 
other hand , yo u need to balance the range o f posi
tive and negati ve d ecimal va lues, yo u'll wa nt positi ve 
numbers to start with digits 0 th ro ugh 4 and nega
tive values with 5 through 9. In this case, you have to 
do most of your own sign work . As a last resort, yo u 
can keep the sign as a completely separa te flag- but 
beware o f additions and subtractions that cross the 
positive-negative boundary. 

Signing Off ... 
Most machine language wo rk is in unsigned integ
ers: you'll need to dea l wi th signed nu mbers only 
ra rely. But when you do, it 's essentia l to know how to 
handle them ... you might sa)' that it's o ne o f the 
signs of good programming. © 

QUALITY ACCOUNTING SOFTWARE 
for the CBM COMPUTER 

THE GENERAL LEDGER SYSTEM $150.00 
All enUJes are made vIa formaued. fill In the blanks, 
screens. There IS a separate check stub format disburse
ments entry screen and eight digit account numbers [0 
allow sub coding as required. Up to fifty user deSignated 
journals are available. All data is verified on Input with 
balance enforced. All JOurnals are avai lable for print at 
any pOint "l {he accounting cycle. Any pnntour may be 
printed by department. The general ledger prints : 
balance fOlWard. full detail of each transaC{lon. tOlal 
credits. tOlal debits. and end balance for each account. 
Available reports Include: Journals, disbursements 
register. cullent trial balance. audit trial ba lance. budget 
{(Ial balance, Income statement, balance sheer, cash 
flow analYSIS. and comparison o f budget vs. actual 
amounts for year to dare, or [he current period. 

FUND ACCOUNTING SYSTEM $200.00 
The perfect accounting system for the muniCipal ut ility 
district. and the small City or school d,stllct. The system 
Includes all fearures of [he general ledger sysrem With 
the added ability of printing all reports. and the general 

ledger. by fund as well as by department. 

CLIENT ACCOUNTING SYSTEM $200.00 
The accounting tool kit for the publiC accountant ThiS 
system Includes all features of the general ledger sys tem 
With the addi tion of a payroll check stub formatted 
screen for payrOll check input. Also Included are: a 
payroll disbursement register. a 1099 register. 941 
reports. and W-2·s. 

INTERLOCKING MODULES 
The following modules are avai lable for any o f the 
ger,eralledger based systems: 

Accounts Payable $ 75.00 
Accounts Receivable $ 75.00 
PayrOll $ 75.00 
Job Cost Payroll $100.00 
U{lli ty Billing System $100.00 

Accounting software may be reviewed at your dealer. or 
via mall . Full catalog. demo diSC. sample operations man
ual. /please specify which system), and a $20 credit cou
pon - only $20.00 

DEALERS' Please Wme for Dealers Pack 

Expanded Software C.?Harog Free on Requesl 

BASIC SOFTWARE SERVICE 
P.o . BOX IBI.LA PORTE. TX .. 77571 

Phone Area Code 713/4 70- IB57 



Standard Features:

• Full power to PET/CBM for a minimum of

15 minutes

• Installs within PET/CBM cabinet

• No wiring changes necessary

• Batteries recharged from PET/CBM inte

gral power supply

Specifications:

Physical Size: 5.5" x 3.6" x 2.4"

Weight: 4.5 lbs.

Time to reach full charge: 16 hours

Duration of outputs: Minimum of 15 min.

Voltages: +16, +9, -12, -9

Battery Life Expectancy: 3 to 5 years

Battery On-Off Switch

For Use With:

• Commodore PET/CBM 2001 and 4000 ser

ies computer

• Commodore PET/CBM 8000 series com

puter (screen size will not be normal on

battery back-up)

• Commodore C2N Cassette Drive

BATTERY

BACKUP
SYSTEIVL
FOR COMMODORE PET/CBM COMPUTERS

Never again lose valuable data because of

power shortages or line surges. BackPack sup

plies a minimum of 15 minutes reserve power to

32K of memory, the video screen and tape

drive. BackPack fits inside the PET/CBM

cabinet and can be installed easily by even the

novice user. BackPack is recharged during nor

mal operation and has an integral on-off switch.

BackPack comes fully assembled and tested.

Instructions included.

BackPack is a trademark of ETC Corporation

CBM/PET are trademarks of Commodore Business Machines

Designed and manufactured by:

ELECTRONIC TECHNOLOGY CORPORATION

P.O. Box G, Old N.C. 42

Apex, North Carolina 27502

Phone: (919)362-4200 or (919)362-5671

Electronic Manufacturing

Technical Design and Development

Computer System Technology

ELECTRONIC TECHNOLOGY CORPORATION

Standard Features: 
• Fu ll power to PET I CBM fo r a minimum of 

15 minutes 
• In sta ll s with in PET I CBM ca binet 
• No wi rin g changes necessa ry 
• Batteries recha rged from PET I CBM inte

gra l power supp ly 

Specifications: 
• Physical Size : 5.5 " x 3.6" x 2.4" 
• Weight: 4.5 Ibs. 
• Time to reach full charge: 16 hou rs 
• Duration of outputs: Minimum of 15 min . 
• Voltages: + 16, +9, -12, -9 
• Batte ry life Expectancy: 3 to 5 yea rs 
• Battery On-Off Switch 

For Use With: 
• Commodore PET ICBM 2001 and 4000 ser

ies computer 
• Commodore PET I CBM 8000 series com

puter (screen size will not be normal on 
battery back-up ) 

• Commodore C2N Cassette Dri ve 

BATTERY 
BACKUP 
SYSTEIVL 
FOR COMMODORE PH/CBM COMPUTERS 

Neve r aga in lose va luable data because of 
power shortages or line surges. BackPack sup
p li es a minimum of 15 minutes reserve power to 
32 K of memory, the video screen a nd tape 
d ri ve . BackPack fits in s ide the PET I CBM 
cabinet and ca n be insta ll ed easi ly by even the 
nov ice user . BackPack is recharged during nor
mal operation and has an integ ra l on-off switch. 

BackPack comes fu ll y assembled and tested. 
In struct ions included . 

BackPack is a trade mark of ETC Corporation 
CBM/ PET are trademarks of Commodore Business Machines 

Designed and manufactured by: 

ELECTRONIC TECHNOLOGY CORPORATION 
P.O. Box G, Old N.C. 42 
Apex, North Carolina 27502 
Phone: (919)362-4200 or (919)362-5671 

Electroni c Ma nufacturing 
Technical Des ign and Development 

Compute' System Technology 
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Train Your Pet

To Run VIC

Programs

Lyie Jordan

Maple Grove, MN

Have you already wished for the capability to re

number your VIC program, or to get a print-out,

or to save it on a disk?

This could be especially frustrating if you have

a PET, a printer, and a disk sitting idly nearby.

Or how about satisfying the desire to "upload"

your VIC program into a PET? This article will

give you a couple of quick and easy ways to do jus!

that.

The PET BASIC programs start to occupy

memory at location 1025 decimal or $0401 hex.

For the VIC, programs will start at 4097 decimal or

$1001 hex. To make things compatible, start by

putting a one line program into your PET (example:

1 REM). Now load your VIC program by typing

"load". The VIC program will load just fine, but

will have a starting location of $1001 hex and if

you do a LIST, it won't show up at all. You will see

only your one line program, 1 REM.

To get to the VIC program, you will need to

change the forward linking pointers. This can be

accomplished by doing a SYS 54386 (to get into the

machine language monitor) and then by changing

two memory locations.

First look at memory locations $0400 to $0407,

by typing:

M 0400,0407

The PET will display the following:

.M 0400,0407

.: 0400 00 07 04 01 00 8F 00 00

Next list memory $1000 to $1007 and see:

.M 1000,1007

.: 1000 AA 18 10 0A 00 99 22 56

This display will vary depending on the first

line of your VIC", program. My first line was 10

PRINT "VIC-20".

Now you can change the '07' and the '04' at

locations $0401 and $0402. You want this to point

to the location of the first forward pointer of the

VIC program, so the '07' becomes '01' and the '04'

is changed to '10'. Make the changes, press

RETURN, and cursor down to the last line dis

played, type 'x\ and then press return again. When

the PET gives the "READY", you are back in BASIC

and can do a LIST. What appears is the one line, 1

REM, followed by the VIC program.

Having served its purpose, line one can now

be removed, and the VIC program will be copied

into the normal start of PET BASIC at location

1025 decimal or $0401 hex.

If you have The BASIC Programmer's Toolkit

from Palo Alto ICs, this entire procedure can be

replaced by simply activating the Toolkit, and

typing "APPEND".

I will have a lot of use for both of these proce

dures. Some that come to mind immediately are

such things as getting a VIC program listing on a

PET printer, renumbering a VIC" program, and

compacting a program so as to make the best possible

use of the VIC's 3.5K of memory. I hope that this

simple procedure will prove useful to others. ©

Introducing The

FINANCIAL
Diskette Programs for 16K PET/CBM

Financial Programs
The Wizard helps you quickly calculate 12 major types

of Financial Transactions with ease and accuracy.

Created tor businesses and individuals, this DISK

PACKAGE has 9 programs plus instructions. The Wizard

delivers answers on the screen or printer.

CASCADE COMPUTERWARE

Bo< 2354 • Evereii. WA 98203

(206) 355-6121
Dealer inquiries invited J
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Train Your Pet 
To Run VIC 
Programs 
Lyle Jordon 
Map le Grove, MN 

Have you alread y wished for the capabi lity to re
number yo ur VIC program, or to get a print-out, 
or to save it on a disk' 

Th is could be especially frustrating if you have 
a PET, a printer, and a d isk sitting idly nea rby. 

Or how about sati sfying the desire to "up load" 
your V IC program in to a PET' This a rticle wi ll 
give yo u a couple of quick and easy ways to do just 
that. 

The PET BASIC programs stan to occupy 
memory at location 1025 decimal o r $040 I hex. 
For the V IC, programs will start at 4097 decimal or 
$ 100 I hex. To make things compatible, sta rt by 
putting a one line program in to your PET (example: 
I REM ). Now load your VIC program by typing 
"load". T he VIC program will load just fin e, but 
will have a sta rting location of $ 1 00 I hex and if 
you do a LIST, it won 't show up at al l. You will see 
only your one line program, I REM. 

To get to the VIC program, you will need to 
change the forwa rd linking pointers. T his ca n be 
accomp lished by doing a SYS 54386 (to get into the 
machine language moni tor) and then by changing 
two memory locations. 

First look at memory locations $0400 to $0407 , 
by typing: 

M 0400,0407 

The PET will di splay the fo llowing: 
.M 0400,0407 
,: 0400 00 07 04 0100 8F 00 00 

Next list memory $ 1000 to $ 1 007 and see: 
,M 1000,1007 
,: 1000 AA 18 10 OA 00 99 22 56 

T his display will va ry depending on the first 
line of yo ur VIC program. My first li ne was 10 
PRI T "VIC-20". 

oW you can change the '01' and the '04' at 
loca ti ons $040 1 and $0402. Yo u wa m this to point 
10 the loca tio n of the first forwa rd poi mer o f the 

V I C program, so the '01' becomes '0 I' and the '04' 
is changed to ' 10'. Make the changes , press 
RETURN, and cursor down to the last line d is
played , type 'x', and then press return aga in . When 
the PET gives the "READY", YO ll are back in BASI C 
and can do a LIST. What appea rs is the one line , I 
REM , fo llowed by the VIC p rogram. 

Having served its purpose, line one can now 
be removed , and the VIC program will be copied 
in to the no rmal sta rt of PET BAS IC at loca tion 
1025 decimal or $040 I hex. 

If yo u have The BASIC Programmer's Toolk it 
from Palo Alto IC's , this entire procedure can be 
replaced by simply activating the Toolkit, and 
typing "APPEN 0 " . 

I wi ll ha ve a lot of use fo r both o f these proce
dures. Some that come to mind immediately a re 
sllch things as getting a VIC program listing on a 
PET printer, renumbering a VI C program, and 
compacting a program so as to make the best possible 
use of the VIC's 3.5 K of memory. I hope that this 
simple procedure wi ll prove useful to othe rs. © 

Fin~nl~i~1 Programs 
The Wizard helps you quickly calculate 12 major types 

01 Financia l Transactions with ease and accuracy. 

Created for bUSinesses and indiVIduals, thIS DISK 
PACKAGE has 9 programs plus instruclions. The Wizard 
delivers answers on the screen or prinlel. 

CASCADE COMPUTERWARE • (206) 355,6121 
8 0 l 2354 • Everell. WA 98203 Dea ler inquiries invited 
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PETTERM
TM

Terminal

Program

Use your PET as an intelligent terminal. Access timeshare systems

and networks such as the Source or Telenet. This is an interrupt driven

system with buffered input/output. Unlike dumb terminals, the PET

can do other tasks instead of having to wait for incoming data. This

flexibility allows many advanced features.

These are complete assembled hardware and software packages.

All include line editing/resend, auto-repeat, shift lock, output to IEEE

printer and much more. Delivered on cassette or disk. Also, available

for Commodore 8010 modem or Livermore Star 488 modem.

intelligent Communicalion

Uploads and Downloads

In Machine Language

PETTERM I All features above $ 80.00

PF.TTERM II Alt features of I. plus local

text editor with down-loading capability 90.00

PETTERM III All features of II. plus

80 132 column scrolling window for

viewing formatted outputs wider than

40 columns 100.00

FORTH
m/n9

ion

FORTH tnte-active high level compiler and
operating system 5-10 times faster than PET

BASIC. High level block structured language

This is a true fig-FORTH implementation for 16 and

32K PETs

fig-FORTH. with editor, assembler S50.00

with floating point anC strings S60.00

with floating point, strings, macro-assembler S70.00

cassette and disk interlace available.

DEALERS INQUIRE

:o -f= -fcuj -

1903 Rio Grande

flustin,Texas

78705

:m- 1 X

1-512-477-2207

Source: TCE995

P.O. Box 8403

-tin,T

78712

VfSA
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PETTERMTM Terminal 
Program 

Use your PET as an intelligent terminal. Access timeshare systems 
and networks such as the Source or Telenet. Th is is an interrupt driven 
system with buffered input/ output. Unlike dumb terminals, the PET 
can do other tasks instead of having to wait for incoming data. This 
flexibility allows many advanced features. 

These are complete assembled hardware and software pa.:kages. 
All include line editing / resend, auto·repeat, shift lock, output to IEEE 
pr inter and much more. Delivered on cassette or disk. Also, available 
for Commodore 8010 modem or Livermore Star 488 modem. 

Intelligent Communicat ion 

Uploads and Downloads 

In Machine Language 

PETTERM I All features above . $ 80.00 
PFTTERM II All fe atu res 01 I. plus loca l 
text edito r with down-loading capabi lity 90.00 
PETTERM III All leatures of II. plus 
80 132 column scrolling Window lor 
viewing formatt ed outputs wider thRn 
40 columns 100.00 

FORTH A Programm' 
Ing Revolufion 

FORTH Interactive high leve l compi ler and 
operating system 5 - 10 times laster than PET 
BASIC. High level block structured language 
ThiS IS a true fig. FORTH ImpleMentat ion lor 16 and 
32K PETs 

fIg -FORTH. Wllh ed,tor. assembler . . S50.00 
With floating point anc strings ... S60.00 
w llh tl oatlng point. strings. macro· assembler 570.00 
cassette and disk iOterface a'JailabJe. 

DEALERS INQUIRE 

1903 Rio Grand. 
Austin.T.x~ 1-512-477-2207 

7870!5 
Source , TCE995 

computers: 

P.O. Box 8403 
Austin , T.)(u 

78712 
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Converting To

Fat-40
Joe Ferrari

Commodore Canada

The addition ofsome new features to the 40 column
PET has brought about some problems with pro

gram compatibility between the 4032 ten inch and

4032 twelve inch CRT display machines. In some

cases, the program changes required for proper

operation on the "Fat Forty" may be trivial and in

other cases the conversion may be next to impossi

ble. I will attempt to cover areas where failure can

occur and what changes need implementing.

Level 1

Programs Loading Below BASIC ($0400)

Standard BASIC programs should work without

any modification, unless they employ PEEKs and

POKEs or if the program loads into memory below

BASIC. The latter problem can be a bit tricky to

spot unless you know specifically what to look for.

If the program does load below BASIC (say $033 A),

but does not use locations $03E9-03f9. one method

that will correct the problem is:

1) get the program into memory (don't

execute)

2) SYS to the monitor (SYS 4)

3) display hex $03E9-03F9

4) modify these registers with the following

values

[S03E9: 10.10.09,10.(M),OO,OO,0O.OO,OO,OO,O(),O0,OO.O0,

00,00]

5) resavc the program via the monitor

Tape Unit #2

Another area where the standard BASIC

program can fail is in the utilization of the

second cassette unit for sequential file access.

If any program calls files from tape unit #2,

unpredictable effects can result depending on

the data coming into the buffer. In this case,

nothing can be done to resolve the problem.

The 12 inch 4032 has rendered the operation

of the second tape unit virtually useless.

PEEKs And POKES

Decimal location 151, often used to check if a

particular key has been pressed, is still the

same on the 12 inch, but the value of the keys

has changed and therefore expected values

for certain keys will return false information.

The following table will assist in the conversion

of a program with this problem.

KEY

c

F

I

L

O

R

U

X

1

4

7

0

OLDV

15

31

39

53

44

60

55

61

24

26

42

58

10

NEWV

64

67

70

73

76

79

82

85

88

49

52

55

48

KEY

A

D

G

J
M

P

S

V

Y

2

5

8

OLDV

48

47

46

45

29

52

40

23

54

18

34

50

NEWV

65

68

71

74

77

80

83

8(5

89

50

53

56

KEY

B

E

H

K

N

Q
T

W

Z

3

6

9

OLDV

30

63

38

37

22

64

62

56

32

25

41

57

NEWV

66

69

72

75

78

81

84

87

90

51

54

57

When POKEs to this problem area are

used for saving byte variables (whatever pur

pose), they must be moved to a free spot else

where in memory. If a space is free just below

$03E9, this could be a good area for relocating

the byte variables.

Level 2

BASIC Programs With Machine Language Utilities

BASIC programs using machine language utilities

that reside in the second cassette buffer can work

properly provided they don't use the taboo area of

the buffer (namely decimal 1001-1017). Again, if

the utility uses this area, the space must be relin

quished to the PET operating system in order to

obtain successful execution of the program.

Usually, in the case of small machine language

utilities, it shouldn't be too difficult to understand

and relocate it to an area of memory that is {ree.

Level 3

Machine Language Programs

This will be the most difficult area to troubleshoot.

If you are going 10 attempt to modify this type of

program, be prepared to spend a good deal of

time. Making the necessary changes to get the

program working will most likely require a consid

erable amount of effort — which I personally don't

recommend.

If you are really desperate, here are a few

helpful hints that may assist you:
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Converting To 
Fat-40 
Joe Ferrori 
Commodore Canada 

The addition of some new f'ealU res to the 40 colum n 
PET has brought about some problems with pro
g ram com patibility between the 4032 ten inch and 
4032 twelve inch C RT displa y mac hines . In some 
cases , the program changes required lo r proper 
operation on the " Fat FO rly" may be trivia l and in 
other cases the conversion ma y be nex t to impossi
ble. I wi ll auempllo cove r areas where failure ca n 
occur and what changes need implemellling. 

Level 1 
Programs Loading Below BASIC ($0400) 
Standard BAS IC programs should wo rk without 
any modifi cation , unless they employ PEEKs and 
POKEs or if the program loads into memory below 
BAS IC. The lauer pro blem can be a bit tricky to 
spot unless yo u know specifica ll y what to look lo r. 
I I' the program does load below BAS IC (say $033A), 
but does not use locatio ns $03E9-03f9, o ne method 
th a t will correct the proble m is: 

I) get th e program into memory (d o n't 
execute) 

2) SYS to th e monitor (SYS 4) 
3) disp lay hex $03E9-03 F9 
4) modify th ese registe rs with th e following 

va lues 

[S03E9: 10. 10.09. 10.00.00.00.00.00.00.00.00.00.00.00. 
00.001 

5) res ave the progra m via th e monito r 

Tape Unit #2 
Anothe r area where th e standard BASI C 
program ca n fai l is in the utiliza tion of the 
second casse lle unit for sequelllial file access. 
If a ny program ca lls fil es from tape unit # 2, 
unpredi ctable effects GIn res uh d epe nding o n 
th e data com ing illlo the bufrer. In this case, 
nothing can be done to resolve the problem. 
The 12 inch 4032 has rende red the operation 
or the second tape unit virtua ll y use less. 

PEEKs And POKEs 
Deci mal location 15 1, often used to check if a 
parti cular key has been pressed , is still the 
same on th e 12 inch, butthe value o f the keys 
has t:hangcd alld there fore ex pected values 
for cC riai n ke ys wi ll re tu r n fa lse in format ion. 
T he «,llowing table will assist in the co nvers io n 
of a program wit h Ihis p roblem. 

KEY OLDY NEWV KEY OLDY NEWV 
@ 15 64 A 48 65 
C 31 67 D 47 68 
F 39 70 G 46 71 
I 53 73 J 45 74 
L 44 76 M 29 77 
0 60 79 P 52 80 
R 55 82 5 40 83 
U 61 85 V 23 86 
X 24 88 Y 54 89 
I 26 49 2 18 50 
4 42 52 5 34 53 
7 58 55 8 50 56 
0 10 48 

KEY OLDY NEWV 

B 30 66 
E 63 69 
H 38 72 
K 37 75 
N 22 78 
Q 64 81 
T 62 84 
W 56 87 
Z 32 90 
3 25 51 
6 41 54 
9 57 57 

Whe n POKEs to thi s proble m area a re 
used for saving byte variables (w hate ver pur
pose), th ey must be moved to a free spot else
whe re in memory. I I' a space is free just below 
S03E9, this could be a good a rea for re locating 
th e byte va r iab les. 

Level 2 
BASIC Programs With Machine Language Utilities 
BAS IC programs usin g machine language utili ti es 
th a t res ide in th e second c"sselle buffe r can work 
properl y provided they don 't use th e taboo area of 
the bufrer (namel y deci mal 100 I- I 0 I 7). Aga in. if 
the uti lit y uses thi s a rea, the space must be re lin
quished to the PET operating s)'stem in o rde r to 
obtain success ful execution of the progra m. 
Usua ll y. in th e case of sl1la limachine lallg uage 
utiliti es , it sho uldn 't be too difficult to unde rsta nd 
and re locate ilto an area o f memory thai is free. 

Level 3 
Machine Language Programs 
This will be the most d ifli cul t area to tl"Oublcs lluol. 
I!" you a re goi n g to au em pt to mod i fy this type 0 f 
program , be prepared to spend a good dea l of 
lime . Making the necessa ry changes to get the 
pro rram working wi ll most li kely require a consid
erable amount of effon - wh ich I perso na ll y dOIl"t 
reu)Jllnlend. 

I r yo u a rc rea ll y despe ra te , here arc a few 
he lp!"ul h ims Ihatlllay assist yo u : 



CBM/PET INTERFACES

RS-232 SERIAL PRINTER INTERFACE - addressable -

baud rates to 9600 - switch selectable upper, lower,

lower/upper case -works with WORDPRO, BASIC and

other software - includes case and power supply.

MODEL-ADA1450 149.00

CENTRONICS/NEC PARALLEL INTERFACE - address

able - high speed - switch selectable upper/lower,

lower/upper case - works with WORDPRO, BASIC and

other software - has Centronics 36 pin ribbon connector

at end of cable.

MODEL-ADA1600 129.00

CENTRONICS 730/737 PARALLEL INTERFACE - as

above but with Centronics card edge connector at end

of cable.

MODEL-ADA730 129.00

COMMUNICATIONS INTERFACE WITH SERIAL AND

PARALLEL PORTS - addressable - software driven -

true ASCII conversion - selectable reversal of upper-

lower case - baud rates to 9600 - half or full duplex - X-

ON, X-OFF-selectable carriage return delay-32 char

acter buffer - Centronics compatible — much more.

MODEL-SADI 295.00

ANALOG TO DIGITAL CONVERTER- 16 channels - 0

to 5.12 volt input voltage range - resolution is 20 milli

volts per count-conversion time is less than 100 micro

seconds per channel.

MODEL - PETSET1 295.00

REMOTE CONTROLLER WITH CLOCK CALENDAR

- controls up to 256 devices using the BSR X10 remote

control receivers - 8 digital inputs, TTL levels or switch

closure — 8 digital outputs, TTL levels.

MODEL - PETSET2 295.00

All prices are in US dollars for 120VAC.

Prices on 220 VAC slightly higher.

Allow $5.00 shipping & handling, foreign orders

add 10% for AIR postage.

Connecticut residents add 714% sales tax.

All prices and specifications subject to change without notice.

Our 30 day money back trial period applies.

MASTER CHARGE VISA accepted.

MENTION THIS MAGAZINE WITH YOUR ORDER

AND DEDUCT 5% FROM TOTAL.

IN CANADA order from: Batteries Included, Ltd., 71 McCaul

Street, F6 Toronto, Canada M5T2X1, (416)596-1405.

IN THE USA order from your local dealer or direct: Connecticut

microcomputer. Inc.. 34 Del Mar Drive, Brookfield. CT 06804,

(203)775-4595.

Dealer inquiries invited.

Connecticut microcomputer, Inc.
34 Del Mar Drive, Brookfteld, CT 06804

203 775-4595 TWX: 710 456-0052

Every PET

Needs a Friend.

CURSOR is the best friend your Commodore PET will ever

have. Since July, 1978 we have published 150 of the most

user-friendly programs for the PET available anywhere.

When we write or edit a program, we spend lots of time

fussing about how it will treat you. We pay attention to lots

of little things that help make using a computer a pleasure

instead of a pain.

Naturally. CURSOR programs are technically excellent.

Each program that we purchase is extensively edited or re

written by a professional programmer. But imagination is

just as important as being user-friendly and technically

good! We delight in bringing you off-beat, unusual

programs that "show off" the abilities of your PET or CBM.

CURSOR is user-friendly, technically great and full of

imaginative programs. And every issue of CURSOR is still

available! We continue to upgrade previously published

programs so that they'll work on the three varieties of

Commodore ROM's (Old, New, and 4.0). New issues also

work on the 80 column CBM.

For only $4.95 you can buy a sample issue and judge for

yourself. Or send $18 for a four-issue subscription. Each

CURSOR comes to you as a C-30 cassette with five pro

grams and a graphic Front Cover, ready to LOAD and

RUN on your PET.

Who knows? After your PET meets CURSOR, (hings may

never be the same!

AUTHOKI7ED DISTRIBUTORS:

deal Biiuin

AUDIOCENIC, tld.
P O. Boi 88

Reading, Berkshire

SYSTEMS FORMULATE CORP.

Shm-MjWhoBlriR 1-B-17

Vaeu, Chuo-ku, ToUoini

Hnlbnd AuMuUsij

COPVTRONICS MICROCOMPUTER

Bprpji-mueMer HOUSE. ITD.

\an Suchli'lenstrjdi 46 133 Regent Slffiel

7413 XP Di'vpnrer Chippf-nd.ilp, Sydney

N.S.W. iiuirrjlij J008

theCODE
WORKS
Box 550

Goleta. CA 93116

805-683-1585

CBM/PET INTERFACES 

RS-232 SERIAL PRINTER INTERFACE - addressable
baud rates to 9600 - switch selectable upper/lower, 
lower/upper case - works with WORDPRO, BASIC and 
other software - includes case and power supply. 

MODEL-ADA1450 149.00 

CENTRONICS/NEC PARALLEL INTERFACE - address
able - high speed - switch selectable upperllower, 
lower/upper case - works with WORDPRO, BASIC and 
other software - has Centronics 36 pin ribbon connector 
at end of cable. 

MODEL-ADA1600 129.00 

CENTRONICS 730/737 PARALLEL INTERFACE - as 
above but with Centronics card edge connector at end 
of cable. 

MODEL-ADA730 129.00 

COMMUNICATIONS INTERFACE WITH SERIAL AND 
PARALLEL PORTS - addressable - software driven
true ASC II conversion - selectable reversal of upper
lower case- baud rates to 9600 - hall or full duplex - X
ON, X-OFF - selectable carriage return delay - 32 char
acter buffer - centronics compatible - much more. 

MODEL - SADI 295.00 

ANALOG TO DIGITAL CONVERTER - 16 channels - 0 
to 5.12 volt input voltage range - resolution is 20 milli
volts per count - conversion time is less than 100 micro
seconds per channel. 

MODEL - PETSET1 295.00 

REMOTE CONTROLLER WITH CLOCK/CALENDAR 
- controls up to 256 devices using the BSR X1 0 remote 
control receivers - 8 digital inputs, TTL levels or switch 
closure - 8 digital outputs, TTL levels. 

MODEL - PETSET2 295.00 

All prices are in US dollars for 120VAC. 
Prices on 220 VAC slightly higher. 

Allow $5.00 shipping & handling, foreign orders 
add 10% for AIR postage. 

Connecticut residents add 7'12% sales tax. 
All prices and specifications subject to change without notice. 

Our 30 day money back trial period applies. 
MASTER CHARGENISA accepted. 

MENTION THIS MAGAZINE WITH YOUR ORDER 
AND DEDUCT 5% FROM TOTAL. 

IN CANADA order from: Batteries Included, LId., 71 McCaul 
Street, F6 Toronto, Canada M5T2X1, (416)596- 1405. 
IN THE USA order from your local dealer or direct: Connecticut 
microComputer, Inc., 34 Del Mar Drive, Brookfield, CT 06804, 
(203)775-4595. 
Dealer inquiries invited. 

Connecticut microComputer, Inc. 
34 Del Mar Drive, Brookfield, CT 06804 
203 775-4595 TWX: 710 456-0052 
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1) Use Supermon or Extramon to locate any

absolute occurrences of memory addresses

from $03E9-$03f9 and reassign new values.

2) Check hi-low tables for references to the

same address locations and, if any, reassign

new values.

3) Seek all immediate operations involving hex

$03 and $e9-f9...if any, look at code where

occurrence takes place and evaluate.

4) Check all JSR & JMP occurrences into the E

block ROM. All other ROMs can be ignored

since they are identical.

Factory CRT Setup (Size}

One other problem that may or may not be en

countered is screen setup. If the user decides on

entering screen text mode via "PRINT CHR$( 14)",

the top line of screen may run off the upper edge

and not be visible. To restore screen to normal

graphics mode enter "PRINT CHR$(142)'\ One

easy solution to this problem is to use "POKE

59468,14". This will turn the PET to text mode

without opening up pixel lines between text.

The changes required to existing software

may be a problem now, but, at the same time, these

changes bring the 4032 to a closer compatibility

with the 8032 model. Features such as repeat keys,

scroll up and down, bell, and more are available. ©

Programs for Commodore's PET®

Present this ad from COMPUTE! ond receive $2 off your purchase

price. Valid at your local dealer or when ordered direct.

• PROFESSIONAL TOOLS
• Business Researcher (Rvsd. Simplex) (1610 %50
• RNAVO Navigator Western U.5.). .(161-;) 500 (8k) S25

• Education Pack (High School Moth/Sci) $15

• DISK BOWLING SYSTEM (PET/CBM)
• Leaguebowl-24 (Disk 32k) $145

• Archivebowl (for above) $40

• Allsweepbowt (for above) $40
• Tournamentbow I (Coss. 1610 $30

• HOME 6 OFFICE DATA M6MT.
• Home Inventory. . . $20

• Shopper $20

• Dinners On! $15

$15

$15

• Deluxe Address (16I-OS40
• Home Address Book. $25
• Grocery Mart $ 15

• GAMES & ADVENTURES
• Mansion! , . $15 • Fur Trapper

• Museum! $15 • High Seas.

• Pentagon! $15

Write for details or ask your local dealer.

DRILEY SOFTWARE
P.O. Box 2913

Livermore. CA 94550
(415) 455-9109

Dealers Letierheod inquires invited Photocopies of itus ad ce NOT vchd coupons One

coupon per purchase Thii coupon may be redeemed lor face value plus 15" for handling

if it was received fiom cusiorrier upon purchose of one of [fie above programs Offer void

where resr.ncr.ee by law

DR.
DALEY'S

SOFTWARE
Software with a difference.

THE MAIL LIST
A Proven Performer

Proven Performance with The Mail List is now in

use by many satisfied customers.

It has been nearly two years since the first version

of The Mail List was introduced. Only the BEST

software will stand this test of time.

The Mail List has been specially designed to be

used by the novice computer operator. All opera

tions in the system are menu driven with built in user

protection. This insures that you can have hassle

free and error free operation.

Why waste time with other inferior mailing lists?

Compare these features:

1. User defined data structures. You are the best

judge of how your files should be organized. DR.

DALEY'S mailing list package is unique in this

feature. With The Mail List you can divide each

record to suit your needs.

2. User defined label format. You can print from

one to eight labels across and up to 10 lines per

label.

3. Interface to WordPro 3 or 4.

4. Fast and easy input and editing.

5. Easy to use 'wild card' sorting. This will allow

searches through the file using up to 3 fields.

6. Multiple disk files. Maximum capacity is 80 disks

per file.

This powerful package comes on diskette with

nearly 100 pages of documentation. It is packaged

in an attractive binder.

When ordering please specify the version you are

ordering. It is available for the following systems:

Version 4.4 $159.95

(Any computer with Commodore BASIC 4.0 and

32K memory with the 4040 (or upgraded 2040) disk

drive.)

Version 4.8 $179.95

(Commodore 8032 with the 8050 disk drive.)

Call or write for details of our other software.

NOTE OUR NEWADDRESS

DR. DALEY'S SOFTWARE

Water Street

Darby, MT 59829

Phone: (406)821-3924

(Hours: 10 a.m. to 6 p.m. Mountain Time)
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tions in the system are menu driven with built in user 
protection. This insures that you can have hassle 
free and error free operation. 
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Compare these features: 
I. User defined data structures, You are the best 
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High Resolution

Bar Graphs For

The Pet
David C Swairn

Atlanta, GA

One of the reasons I chose the PET when I bought

my computer was its excellent graphics capabilities.

The PET/CBM graphics character set can be used

to make "double density" or "high resolution"

graphs without resorting to additional hardware.

The highest resolution can be achieved when using

bar graphs. Bar graphs can be found regularly in

the financial section of the newspaper and are used

to illustrate everything from the yearly rise in

prices to the yearly production of wheat. You can

draw bar graphs on your PET easily. What I want

to describe in this article is a method I use.

How It Was Done

The first program I wrote to draw a bar graph

used the reversed space to draw the bar. These

bars looked fine but there were only about 20 steps

vertically or 35 horizontally (allowing some space

for labels). I wanted higher resolution than that for

my graphs. It is possible to increase the resolution

by a factor of eight either horizontally or vertically.

All I had to do was use the other characters needed

along with my reversed spaces. I put the needed

graphics characters in an array. First I needed to

plot the proper number of whole spaces for the

bar. This was done by dividing the value to be

plotted by the value I chose to be the maximum

allowable value (the value that would give me a

complete solid bar). This gave me a fraction that I

multiplied by 20 (my vertical bar is 20 lines tall)

and the result was truncated to an integer value,

i.e.. the fractional part was dropped fin my "low

resolution" program the result was rounded to the

nearest integer). This is an important difference.

This integer corresponded to the number of times

I would print a reversed space. The graphics char

acter to be used for the last space was found by

taking the fractional part from the original calcula

tion oflength and multiplying it by eight. This

number was rounded to the nearest integer value

and used as the index of my character array. Thus

the proper character was printed to finish the bar.

The Program

The program listed here is a general purpose bar

graphing program illustrating the high resolution

bars. The bar graph is loaded into an array first

before it is plotted on the screen. This is done for

flexibilitv. To switch From vertical to horizontal

graphs requires rewriting only the print routine

(lines 1000 and up) and pulling the appropriate

graphics characters in the array XS (lines 110 and

115). The rest of the program remains the same.

You can change the data plotted by retyping the

DATA statement (line 150) and changing the

heading in K$ (line 160). You do not need to worry

about the maximum value ofthe data. The program

calculates (on line 280) a maximum bar length so

thai the largest data value is plotted nine-tenths of

the maximum allowable bar length. If you prefer

line 280 can be changed to set a definite ceiling. Be

careful though. The program is not protected

against data larger than the maximum bar length.

Figure 1 shows the bar graph displayed on the

screen by the program. This particular graph

shows the seasonal or monthly variation of my

natural gas bills last year. During September and

October my securing deposit was refunded as a

credit on my bills so I paid no bills for those months.

1 put a dollar in September and a dollar and a half

in October to illustrate the high resolution available

with this program. This is a resolution of about

half of a percent (maximum bar length would

represent around $100). Figure 2 illustrates the

same daia printed with a horizontal format. Try it

and I'm sure you'll never be satisfied with "low

resolution" graphs again.

100 DIM MS (11,20) ,Y(12) ,X$(8)

105 REM X$ CONTAINS GRAPHICS CHARACTERS

106 REM FOR MAKING THE BAR

110 X$(l)="£":X$(2)="o":X$(3)= "y":X$(

4)=M_b":X$ (5)="{REV}^{0FF}":X$(6) =

"{REVMOFF}"

115 X$ (7)="{REV}c{0FF}":XS{8)="{REV} {OFF}"

119 REM MOVE CURSOR DOWN CHARACTERS

120 P$="{24 DOWN}"

125 REM HOME AND UP, BACK CHARACTERS

130 H$="{HQME}":US="{UP]{LEFT}"

140 REM DATA TO BE PLOTTED ON THE BAR

150 DATA 75.36,91.53,61.29,39.56,21.7

8,11.4,11.39,10,1,1.5,24.69,35.67

155 REM KS IS THE TITLE OF THE GRAPH

160 K$="NATURAL GAS BILLS"

190 REM READ THE VALUES TO BE PLOTTED

200 FOR X=l TO 12

210 READ Y(X)

220 NEXT X

230 Y(0)=Y(1)

250 FOR X=2 TO 12

260 IF Y(X)>Y(0) THEN Y(0)=Y(X)

270 NEXT X

275 REM SET MAXIMUM BAR LENGTH, Y(0),

276 REM TO BE 10/9 TIMES LARGEST VALUE

280 Y(0)=10*Y(0)/9

300 FOR M=l TO 12

301 N=M-1

305 REM CALCULATE THE NUMBER OF PRINT

306 REM LINES LONG THE BAR WILL BE

310 Z=Y{M)*20/Y(0)

315 REM 2% IS NUMBER OF WHOLE LINES

316 REM TALL THEN BAR IS

320 Z%=INT(Z)

325 REM R% IS NUMBER OF RASTER LINES

326 REM TO BE PRINTED ON THE Z%+1

October, 1Q81.lssue 17 COMPUTE! 143 

High Resolution 
Bar Graphs For 
The Pet 
David C Swaim 
Atlonto,GA 

One or the reasons I chose the PET when I bought 
my computer was its excel lent graphics ca pabilities. 
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The first program I wrote to d raw a bar graph 
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my graphs. It is possible to increase the resolution 
by a factor of eight e ither hori zo nta ll y or ve rtica ll y. 
All I had to do was use the other characte rs needed 
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graphics charac te rs in an array. First I needed to 
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bar. T hi s was done by di vid ing the value to be 
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acte r to be used for the last space was found b)' 
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number was rounded to the nearest intege r va lue 
and used as the index of my characte r array. Thus 
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The Program 
The progralll listed he re is it general purpose bar 
gra phing program ill ustrating the high reso lution 
bars. The bar graph is loaded int.o an a rray fi rst 
befo re it is plolled on the sc reen. This is done fo r 
fl ex ibilit),. To swit ch fro m venicalto horizontal 

graphs req uires rewriting on ly the print ro utine 
(lines 1000 and up) and pULLing the app ropriate 
graphics characters in the a rray X$ (lines I 10 and 
I 15). The rest of the program re mains the same. 
You can change the data p lo LLed by retyping the 
DATA statement (Iinc 150) and changing the 
head ing in K$ (l ine 160) . You do not need to worry 
about the maximum va lue of the data. T he program 
calcu lates (on line 280) a maximum bar length so 
that the la rgest data va lue is plotted nine-tenths of 
the max imum allowable bar length. I f yo u prefer 
line 280 can be changed to set a definite cei li ng. Be 
ca re rulthough . T he program is not protected 
against data large r than the maximum bar length. 

Figure I shows the ba r graph disp layed on the 
screen by the program. T his particular graph 
shows the seasonal or month ly va riati on of my 
natura l gas bills las t yea r. During September a nd 
October my securing depos it was rerunded as a 
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l~ REM ****************.******* 
60 REM .******.*************.** 
1 00 DIM MS (ll , 20),Y(12) , XS(8 ) 
105 REM X$ CONTAIN S GRAPHI CS CHARACTERS 
10 6 REM FOR MAKING THE BAR 
110 XS(1)= "1 ": XS(2)=",£":XS(3) ="ylt: xS( 

4 ) = "b" : X S ( 5) =" { REV I x { 0 FF} " : X $ ( 6 ) = 
"{ REV}w{OFF} " -

115 XS(7)=T{ REV}£{OFF }": X$(B )="{REV} {OFF}" 
119 REM MOVE CURSOR DOWN CHARACTERS 
120 P$="{24 DOWN}" 
125 REM HOME AND UP, BACK CHARACTERS 
130 HS="{HOME} ": US= " {UP}{ LEFT} " 
140 REM DATA TO BE PLOTTED ON THE BAR 
150 DATA 75 . 36 , 91 .5 3 , 61 . 29 , 39 . 56 , 21 . 7 

8 ,1 1 . 4 , 11.39 , 10 , 1,1 . 5 , 24 . 69 , 35 . 67 
155 REM KS IS THE TITLE OF THE GRAP H 
160 K$ =" NATURAL GAS BILLS " 
190 REM READ THE VA LUES TO BE PLOTTED 
200 FOR x= 1 TO 1 2 
210 READ Y(X) 
220 NEXT X 
230 Y(0) =Y(l) 
250 FOR X=2 TO 12 
260 IF Y(X»Y(0) THEN Y( 0) =Y(X) 
270 NEXT x 
275 REM SET MAXIMUM BAR LENGTH , Y(0), 
276 REM TO BE 10/9 TIMES LARGEST VALUE 
280 Y(0)=10*Y(0)/9 
300 FOR M=I TO 12 
301 N=M- I 
305 REM CALCULATE THE NUMBER OF PRINT 
306 REM LINES LONG THE BAR WILL BE 
310 Z=Y (M) * 20/Y (0) 
315 REM Z% IS NUMBER OF WHOLE LINES 
316 REM TALL THEN BAR I S 
320 Z%=INT(Z) 
325 REM R% I S NUMBER OF RASTER LINES 
326 REM TO BE PRINTED ON THE Z%+I 
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330 R%=INT((Z-Z%)*8)

336 IF Z%=0 THEN 530

500 FOR P=l TO Z%

510 MS (N,P)=X$(8)

520 NEXT P

530 IF R%=0 THEN 550

540 MS(N,Z%+1)=XS (R%)

550 NEXT M

1000 REM PRINT THE BAR GRAPH

1004 PRINT"{CLEAR}"

1005 REM WRITE THE GRAPH TITLE

1006 PRINT SPC(20-LEN(KS)/2);K$

1009 REM PUT BAR IDENT. AT BOTTOME OF SCREEN

1010 PRINT "{HOME}";PS;H J F K A~

MJJASOND";

1020 FOR M=l TO 12

1021 N=M-1

1025 REM POSITION CURSOR READY TO DRAW

1026 REM THE NEXT BAR

1030 PRINT HS;LEFTS(PS,21);SPC{3*M);

1035 REM DRAW THE ENTIRE BAR INCLUDING

BLANKS

1040 FOR B=l TO 20

1050 PRINT MS(N,B);U$;

1060 NEXT B

1070 NEXT M

1080 GETAS:IFAS=""THEN1080

1100 END

READY.

I I I I il
J FMRMJJflS 0 N D

Figure 1: Natural gas bills are plotted to illustrate

vertical bars. Note the fine resolution between

September and October.

Figure 2: The same data as in Figure 1 is plotted

horizontally. The only program changes made

were to lines 110 and 115 and the print routine

beginning on line 1000. (

MATHEMATICS, BASIC SKILLS

EXPLICITLY PRODUCED EXERCISES IN ARITHMETIC

For use with 'PET/2040 Disk Drive/2022 or 2023 Printer

Computer programs designed for use by the classroom teacher as a primary

source of exercises in mathematics, basic skills. Through simple question and

answer, and with the use of only one computer system, a teacher may satisfy

all individualized, in-class and homework requirements for drill in arithe-

metic. Students work directly upon exercise sheets. Difficulty level is easily

adjustable. Answers are always provided. 23 programs included, covering

integers, decimals, fractions, percent and much more.

ON DISK $99.99

ALGEBRA

EXPLICITLY PRODUCED EXERCISES IN ALGEBRA

Sixteen programs in linear and fractional equations, simultaneous equations,

quadratics, signed and complex numbe,- arithmetic.

ON DISK $99.99

(Arizona residents, please add 4% sales tax.)

Please add SI.50 for postage and handling.

T'AIDE SOFTWARE COMPANY

P.O. BOX 65

EL MIRAGE, ARIZONA 85335

- Inquiries Invited -
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330 R% =I NT( (Z-Z%) *B) 
336 IF Z% =O THEN 530 
500 FOR P=l TO Z% 
510 M5(N,P)=X5(B) 
520 NEX T P 
530 IF R% =0 THEN 550 
540 M5(N , Z% +1 )=X5(R%) 
550 NEXT M 
1000 REM PRINT THE BAR GRA PH 
1004 PRINT"{CLEAR)" 
1005 REM WR I TE THE GRAPH TITL~ 
1006 PRINT SPC(20-LEN(K5)/2) ; K5 
1009 REM PUT BAR IDENT. AT BOT'rOME 
1010 PRINT " {HOME}";P$;" J F ~ 

,., J J A SO N Dn; 

I I I 

OF SCREEN 
A-

J F M A M J J A SON D 
Figure 1: Natural gas b ill s are plotted to illustrate 
vertical bars. Note the fine resolutio n be tween 
September and October. 

MATHEMATICS, BASIC SKILLS 
EXPLICITLY PRODUCED EXERCISES IN ARITHMETIC 

For ure with · PET/2040 Disk Orive12022 or 2023 Printer 

Computer programs designed for use by the classroom teacher as a primary 
source of exercises in mathematics, basic skills. Through simple question and 
answer, and with the use of only one computer system, 8 leacher may satisfy 
all individualized, in-class and homework requirements for drill in arithe· 
metic. Students work directly upon exercise sheets. Difficulty level is easily 
adjustable. Answers are always provided. 23 programs included, covering 
integers, decimals, fractions, percent and much mote. 

ON DISK $99.99 

ALGEBRA 
EXPLICITLY PRODUCED EXERCISES IN ALGEBRA 

Sixteen programs in linear and fractional equa tions, simultaneous equations, 
quadratics, signed and complex numbe .. arithmetic. 

ON DISK $99.99 
(Arizona residents, please add 4% sales tax.) 
Please add SI .50 for postage and handli ng. 

T'AIDE SOFTWARE COMPANY 
P.O. BOX 65 

El MIRAGE, ARIZONA 85335 

- Inquiries Invited -

1020 FOR M=l TO 12 
1021 N=M-l 
1025 REM POSITI ON CURSOR READY TO DRAW 
1 026 REM THE NEXT BAR 
1 030 PRINT H5;LEFT5(P5,21);SPC(3*M); 
1 035 REM DRAW THE ENT I RE BAR INCLU DING 

BLANKS 
1 040 FOR B=l TO 20 
1 050 PR I NT M5 (N , B) ; U5 ; 
10 60 NEXT B 
1070 NEXT M 
10B0 GETA5 :IFA5= ""T HEN10B0 
11 00 END 

READY . 

.J 
F 
r'1 
A 
r'1 
.J -.J -A -S I 
0 I 
N 
D 

Figure 2: The same data as in Figure I is plotted 
horizontally. The only program changes made 
were to lines 110 and 115 and the print routine 
beginning on line 1000. © 
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PET/CBM* IEEE-488

TO PARALLEL PRINTERS

By LemData Products

P.I.E.-C MEANS—Professional design, Indispensible features, Excellent quality and Cost effectiveness. You

can't buy a better parallel interface for your PET/CBM.

Our P.I.E.-C will interface your PET/CBM through the IEEE-488 bus to

the NEC Spinwriter, the C. Itoh Starwriter, printers by Centronics, Epson, Anadex, Escon Products, the

Paper Tigers by IDS, the MIPLOT by Watanabe, the DIP printers, the AJ-841. the OKIDATA printers, plus

ALL OTHER parallel ASCII printers.

Assembled with custom case, CBM-TO-ASCII code converter and appropriate cable, the P.I.E.-C is only

$119.95 ( + $5 S&H). Md. Res. + 5% tax. Specify printer and CBM models.

LemData Products, P.O. Box 1080, Columbia, Md. 21044 Phone (301) 730-3257

*PET/CBM are trademarks of Commodore Business Machines

CBM/PET?

SEND $1 FOR

CATALOG AND

$5 OR $10

OFF OF YOUR

NEXT ORDER!

16

17

18

EDUCATORS....

CAN YOUR SOFTWARE PASS THIS TEST?

DOES IT OFFER:

PROGRAMMABILITY via Educator Interactivity for ALL Subjects?

MULTIPLE CHOICE, FILL-IN or TRUE & FALSE at Educator's request?
STACKED or SIDE-BY-SIDE answers at Educator's request?

Choice of displaying incorrectly answered Questions again?

Choice of displaying correct answer if students reply is wrong?

AUTOMATIC creation of Data Statements into program from Screen?
FREE MEMORY status on Screen as tests are created?

Auto-Erase of Data Creation portion to conserve memory?

Capability of SAVING created tests to Disk or Cassette for later use?
Individual Student Summary to Screen or Printer of Date, Name & Score?
Automatic printer commands, no opening or closing ports manually?

Incorrect Entry protection? A RETURN alone defaults to a WRONG answer?
Updated progress report to student as test is running?

Upward compatibility with ALL ROM SETS including latest 4.0?

Two safeguards to Insure program Integrity? Teachers own personal
SECURITY ACCESS CODE, changeable at each test-session? Protection from
STUDENT STOPPING or LISTING program?

Copies for BOTH 40 & 80 Character Screens? Operation in 8 to 32K?
Full-featured MEMORY TEST to allow you to check your PET/CBM out?
BACK-UP copies provided FREE with order? White POLY Notebook with 30+
Pages of Documentation & Program Listings?

OUR SCHOOLPAC-1 PACKAGE DOES ALL THIS AND MORE!

SCHOOL PAC-1 DiscorTape—ONLY S34.95 COMPETITIVE

ADD S2 F08 5/a '.a AU. ORDERS I WE ACCEPT VISA i, MC Orders! SOFTWARE
21600 M»Pir Gl«n Drrv«

Edwardaburf, MI 49112
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Waking Up The

PET Screen

Hal Bredbenner

Raleigh, NC

An active screen display is always an asset to any

business or recreational program and there are

many ways to animate or otherwise liven-up a drab

display of information. Most active screens make

use of special graphic characters, machine code

routines, or special hardware functions such as a

character blink mode generated by a video proces

sor. This article describes a software routine thai

provides reverse Held blinking anywhere on the

screen at variable blink rates. The routine uses

BASIC only and no special hardware is required.

The PET jiffy counter, TI, is referred to by the

program, however its contents are not modified.

The TI jiffy counter is standard in the PET (all

versions, all ROMs) and if another system is used,
any Real Time ('lock (RTC) can be used as a

reference.

The Blinking GET Routine, shown in Listing

1, is useful for prompting the system operator

during program execution. When called, the

subroutine will displa) . at the bottom center of the

screen, the words "HIT ANY KEY." The displayed

words will then blink from normal to reverse video

at a rate programmed in line lf>0. Eachjiffy in the

PET is L/60th of a second and since line KiO waits

for 15 jiffies the display will blink every quarter of

a second. If you don't vet understand how this

liming works. 1 will decribe it further in the uexi

paragraph. The subroutine continues blinking the

words until a key is depressed, at which time the

routine returns to the main calling program with

string variable S$ equal to the input key. The

routine is very straightforward in its operation

and. although it is not very classical in its construc

tion, it is efficient and can be easily understood and

adapted for use in other programs.

This paragraph gives a line-by-line description

of the actual operation of the routine and. if you

have advanced in your BASIC programming skills.

perhaps you will find ii a little boring. When you

are just gelling started though, a line-by-line

description can really be a help. Line 1 20 places

i he cursor at the bottom of the screen, however

this could be modified with the cursor movemeni

characters to place the cursor at any screen location.

X$, in lines 130 and 110. is used as a switch to

alternately hold the REVERSE FIELD ON or

REVERSE FIELD OFF character. Initially X$

holds the REVERSE FIELD ON character, line

130. and a jump to line 150 is made. After the

cursor is moved over thirteen spaces by the TAB

function, the reverse field is either turned on or

off by printing X$. Since X$ initially holds the

REVERSE FIELD ON character the reverse field

function is turned on and then the words "HIT

ANY KEY" are printed. A cursor up character is

also printed to leave the cursor on the line just

printed. The last task done in line 150 is to set

variable H equal to the current value of I I. the

jiffy counter. In line HiO a comparison is made to

see if 15 jiffies have elapsed since the words were

printed on the screen. This is done by comparing

the number of jiffies in TI at the lime the words

were printed, which we called H, to the present

value of II. Any time a program refers to TI. the

current value is returned and this is what makes a

realtime clock a very nice feature. If the time

elapsed is less than 15 jiffies then line I 70 checks to

see if a key is depressed. If any key is pressed its

value is assigned to the string variable SS and a

return to the calling program is made. 11 no key is

pressed line 180 redirects the routine back to line

I 60. This loop continually checks the elapsed time

and the state of the keyboard. After 15 jiffies have

elapsed line Kill will redirect the program to line

190. If X$ is equal to the REVERSE FIELD OX

character a branch is made to line 140 that changes

XS to the REVERSE FIELD OFF character. If XS

was equal to the RKVLRSE FIELD OFF character

then it alternates to the REVERSE FIELD ON

character by jumping to line 1 'M) from line 200.

After this, the words "HIT ANY KEY" are printed

again with the REVERSE FIELD being opposite

from the previous time, causing the words to blink.

The program continues in this loop until a key is

depressed and a return is made through line 170.

Listing 2 is a simple demonstration program

using the blink routine in a slightly different

manner. The three Blinking Message Subroutines

are called by a main program that is printing the

i ui rent lime at the lop of the screen. Each subrou

tine checks to sec il it is time lor it to blink and, if

so. it reverses the field of its message. If the blink

time has not been reached, then the subroutine

immediately returns to the mam program. Xoiice

thai the' GET state-men is have been dropped and

that each routine must reposition the cursor before

printing its message. Each subroutine prints a

different message in a different screen location

and blinks ai a different rate in this DEMO pro

gram. Notice also that the blink rate (!2f> in line

270) could be made a variable thai could be modi

fied elsewhere in a program to increase or decrease

the blink rale ol certain messages. A very large

number could be used to linn the blink I unction
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An acti,'c sc reen displa y is a l\\la )'s an asse l to :l il y 

bus in ess or rcc n .:a tiulla l program and 1IH..: rc arc 
ma n y \\'rI)IS 10 anima te o r otherwise li ven-up a d rah 
d isplay ui'inror l11 :1l ion. ~IOS l aCl i,'c screens make 
usc o f special graphic characters. machine code 
rOLi tin es, or specia l hardware rUll cLio ns such as a 
character blink mode generated by a vid eo p roces
sor. T his anidc describes a softwa re rout ill e Ihal 
provides reverse li e ld bl ink ing an ywh e re o n th e 
screen at ,'ariablc blink rates. l~h c routine lI ses 
BAS IC o nl y and no sp ecia l hard wa r e is required . 
T he PETj ilTy counte r . T !. is re re rred 10 by Ih e 
program , however its cu nle rllS are Il o t modified. 
The T l ji ITy co ullle r is standard in I he PFT (a II 
ve rsio ns, a ll RO Ms) a nd ir a no the r syste ll1 is used , 
a n y Rea l T im e Clock (RTC) Gill be used as a 
reference. 

The Blill k ill g GET Routin e , shown ill Li slill g 
I . is use ful for pro rnptill g th e svste m opera lo r 
du rin g program execu tion. Wh e n ca ll ed. Ih e 
subroutin e will display. ;tt th e bultom cenler of th e 
screen. Ih e words "1-1 1'1' ;\ NY KEY." The displa)'cd 
words wili l hell blink f ro lll norlllalto rc"crse \'ideo 
at a rate prograllllllcd in linc 160. Eachjilly in th e 
P ET is 1160l.h or a second and since lin e 160 wa il S 
ror 15j iflies th e d ispla y wi ll b link eve r ), q"an e r or 
a seco lld . If ),O Ll don 't ),e t undcrs lCllld ho\\' Ihis 
timill g' works. I wi ll dec ribc it f llrtil e r ill the IICX I 
para graph . T he subrouline contillu cs blillking I he 
wo rds ullti l a kc }' is depressed ,;.\1 which ti me th e 
rouline rClllrns to Ihe main cal lill g' program with 
sirill g varia b le S$ equal 10 Ihe illpul ke)'. T he 
rotllille is vc r )' straight for",arci ill il s opcra ti o ll 
and . alt.IH lI lg h il is 1101 v<..:q' r1assic; t1 in il s CO llstruc
tioll. it is erli ciclH alld can be easil y IInderstood and 
adap ted for II SC ill othcr prog ralll s. 

Til is pa ragr;q)h gi \'cs a Ii Ilc-br- lille cl escri pt ion 
o f the ;trl ll al opc r;lIioll of til e rOl ll il H' :lIlt! . i f)'cH I 

havc advan ced ill YOll r BAS IC pro~ ra lllillill g- skill s. 
perhaps },Oll w ill filld it a lill ic horing. \Vhell YO II 
are.i " st gellillg starlccI though . a lilH..·-h}' - lillc 
d escrip lio n ('; 11 1 re; d ly be" hell" l.ill c I:W 1'1;)('<:s 
tll(.1 C' 1I rso I' a I lit c hOIl 0 111 () r 1 he sc rC(' II . hO"'t' \ 'l'l' 

thi s ('ollid he lJlod ifi ed w il II Ilt c Cl l r sor 111 ()V(' lll L' 11I 
characle rs to p lan : I he cll rsor <It ;II IY sc ree ll l(lc;l! iotl. 
X~ . ill Ii ill'S I ;{ {) ;lllci 1,10. is ll sed as;1 swi tch to 

a li crnal e ly h o ld Ihe RI::VI::RSE 1' 1 ELD ON o r 
REV ERSE 1'1 ELD O FF charaner. Ini t ia ll y X:S 
holds t he RE VE RSE FI ELD ON character. line 
130. a n d ajump to lin e 150 is made. Afte r t he 
cu rso r is move d over thinee n spaces b )' Ihe TAB 
run ction. the reverse field is eilher turned Ull or 
o fT by printing X:S . Since X:S in it ia ll y ho ld s th e 
REVERSE FI ELD ON cha racte r th e reve rse li e ld 
run ction is I u rn ed o n alld thell th e wo rd s ., 1-1 IT 
ANY KEY" arc print cd. r\ cursor tip character IS 
also prin ted to leave th e cursor oilihe li ncj usl 
prinl ed. T he last tas k dOll e ill lill c 150 is lu set 
va r iable H elJua l lO th e cUITerH va luc ofT!. the 
jilT)' couni e r . In lin e 160 a comparison is Illad e 10 

sec if I :j j iffies ha\'c elapsed since the \\'orel s "'e n.: 
prillted 0 11 th e scree n. T his is do ne by comparing 
th e lIuln berorji nies ill TI ;lli he tim c Ih e words 
we re prin led, which we G-dled 1-1. to I he present 
""I ue or TI. A n )' t im e a progralll refers 10 T I. t he 
CLlr rent va lue is rClurned and lhis is whal makcs CI 

rca It i m e clock ~ vcr\' n icc ('ca LLI re . I r the li me 
e lapsed is less thall '15 jinies th e ll lill e 170 chec ks to 
see ira ke ), is d e p ressed. Ir an ), key is pressed its 
,·;.due is ass ig ned 10 t he str in g "aria ble SS and a 
retu rll to the calling progr~111 is made. I r 11 0 key is 
pressed line 180 redirec ls Ihe roulin e back 10 line 
160. This loop co minuall ), chec ks t he elapsed ti m e 
a nd t he s tate o r th e keyboard. After 15 j irlies haye 
elapsed lin e 160 ,,·ill red irecllh e prog ra lll lO lin e 
190. Ir x:s is equal 10 Ihe R EVE RSE Fl EL. D 0)\ 
c h:tr~lCle r a branch is Illade to linc 1 ... 0 lha t changes 
XS to th e REVERSE 1'1 E !.D OFF c har;lCler. I I' XS 
was equal 10 the REVE RSE 1'1 EL.D OFF cha racter 
then it alternates to the REVERSE 1'1 ELD 0 :\ 
character b ),jumpin g to lill e 130 frollllill e 200. 
Arler Ihis. th e wo rds " H IT Ai'\Y KFY " ;I r e prill led 
again ,,·ith th e REV ERSE 1'1 I::L.D bei ng o pposite 
frolll lhe prev ious lillle. ca usillg lhc words Lo blink. 
The program cOlltinues in lhi s loop HIHil a key is 
depressed ;! lId a return is mad e through line 170. 

Li sting 2 is a !'i i III pic d elllollstratioll program 
us ing th e blin k rout ine in;t slight ly d ilTcrc llt 
Illanner. T he three Bl ink ing ~ I css(lge Su brollti nes 
are e dlcd by a main prog ralll l hat is pri ll t ing 1 he 
n l1Tt' II1 t illl e at ti l<..: lOp O('l it c sc rce ll . Each su brou
tin c ( hecks to sec ifit is lime for il to hlink alld . i f 
so. it rcverses the fiel d of its Ill cssage . If t he bl ink 
t illle has flot beell reac hed . thell til e suhroulille 
illllllcdiateir relU l'IlS to the main progralll. ~:()tice 
lital the (; ET statc IIH.': lllS h:I\'c hccl! droppcd alld 
tha ll'adl l'o li ti l lC III1I St n .. ' jl()siliol\ till: cursor hefore 
prilllillg' ils IlI cssagl'. Each sll hrOll l illl' prin ts a 
dilTl'rC III Ill cssag-e ill:t difTc l'cnl sc rccn\oca tioll 
a"d blillk s al a di Ilere ll I rai l' illihis J)E ~ I O 1'1'0-
grail!. N otice also tlial th e hlillk r;l le (2:; ill li ll c 
~7 () ) could he 11I ;1( \c:1 \'; Iri:lhll' I ha l ("ou ld he Illod i· 
fi cd e1 sl'whe r e ill a prngra lll to illcrl'asc o r d etTCasc 
I he bl in k r ;tl c or cl' rtain IlI cssag-cs, J\ \'c r)' largT 
11I 1IIIhcr col tl cl ill' II SCcl l() 1111' 11 I il l' hl in k rUllct i() 1l 
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Let Us...

flick your VIC
Vic 20 memory expansion — you get 8k and

176x176 graphics for only $59.95

12VDC Power Converter — use the Vic in your car,

camper, etc $49.95

Brass Pounder — learn morse code the new and

exciting way! $5.95

Music Machine — play songs from sheet music

using the Vic's sound $5.95

Vic Monitor — lets you do machine code program

ming on the Vic! $6.95

Talking Vic — lets the Vic speak the numbers one

to ten! $8.95

Joysticks $24.95, Schematics $7.95

OSI Rip Off 4 $5.95, Battle Zone $5.95, Adventure

Game $9.00

TRS-80 Robot Simulator program $7.95

Add S2.50 per order to cover

shipping and handling.

micro systems by

PETTED B
[hardware with a soft touchf
\ ns

P.O. Box 21831,

Milwaukee. Wisconsin 53221

DataMax'
For CBM 8032 Computer-8050 Drive

3049 Cleveland Ave.. Fort Myers, FL 33901

MAILMAN — Mail List Management System

by: Randy Stack — DataMax Software

Options available

1. Enter a new flie

2. Modify an existing file

3. Display an existing file

4. Delete a file

5. List entries by category

6. Generate mailing labels

7. Initialize a new data disk

8. Exit program

Enter your choice.

file Name - "Mali List Data"

Drive 0 - 1200 per file

Max 7.000 using

both drives

S. Son entries alphabetically

W. Create WordPro file

Z. Labels for arangeofzip codes

This program will accept 5 or 9 digit zip codes.

• Links to WordPro 4 word processor for printing form

letters, billings, statements, etc

• Our program disk may be removed after loading for extra

storage.

• Unlimited files on multiple disks with up to 1200 records

per file.

• Seven individual fields of information including:

name, company name, address, phone, code and 25

character comment field.

• Sorts entries alphabetically for easy modification, i.e to
delete duplicate names, etc

• Prints reports or mailing labels by any Reid orin orderofzip
codes for mass mailings.

• Customization for your specialized needs is available at a

nominal fee.
■ ,

MM'

Price: $150 plus $5 shipping and handling:

Visa and Mastercharge accepted.

Call: (813) 332-7556 for immediate shipping.

A

Wooden

Computer?

Not from Commodore!

So why should the desk look like wood? A pleasant

cream and charcoal trimmed desk looks so much better

with Commodore systems. One look and you'll see.

Interlink desks are right. By design.

The specifications only confirm the obvious:

• Cream and charcoal

color beautifully matches

the Commodore hardware

and blends with your

decor.

•An ideal 710 mm (28")

keyboard height yet no

bumping knees because a

clever cutout recesses the

computer into the desk

top.

• High pressure laminate

on both sides of a solid

core for lasting beauty

and strength.

• Electrostatically applied

baked enamel finish on

welded steel legs —no

cheap lacquer job here.

•T-molding and rounded

corners make a handsome

finish on a durable edge

that won't chip.

• Knocked down for safe,

inexpensive shipment.

• Patented slip joints for

quick easy assembly.

• Leveling glides for

uneven floors.

• Room enough for a

Commodore printer on the

desk, yet fits into nearly

any den or office niche—

H: 660 mm (26") W: 1170

mm (46") 0: 660 mm {26").

• Matching printer stand

available with slot for

bottom feeding.

Price: $299

In short, as Commodore dealers, we won't settle for

anything that looks good only in the catalog! Our

customers won't let us. They don't buy pictures. And

neither should you. This is why we will let you use one of

our desks for a week and then decide. If for any reason

you don't like it, just return it in good condition for a

cheerful refund.

If your Commodore dealer doesn't carry our desks yet,

send a check for $299 and we will ship your desk freight

paid!

Name

Address

City SI -Z"P-

Interlink, Inc., Box 134, Berrlen Springs, Ml 49103

Master Charge and Visa welcome. Call our order line:

616-473-3103
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176x 176 graphics for only $59.95 
12VDC Power Converter - use the Vic in your car, 
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Brass Pounder - learn morse code the new and 
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Music Machine - play songs from sheet music 
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- links to Worcftro 4 word processor for printing form 
letters, billings. statements. etc. 

- Our program disk may be removed after loading for extra 
storage...., 

• Unllmired files on multiple: disks lNith up to 1200 records 
per file. 
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delete duplicate names. erc. 
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nominal fee. 
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A 
Wooden 
Computer? 

Not from Commodore ! 

So why should the desk look like wood? A pleasant 
cream and charcoal trimmed desk looks so much better 
with Commodore systems. One look and you'l l see. 
Interlink desks are right. By design. 

The specifications only confirm the obvious: 

- Crea m and c harcoal -r·molding and rounded 
co lor beautifu l ly matches corners make a handsome 
the Commodore hardware finish on a durable edge 
and b lends with your that won't c hip. 
decor. - Knocked down for safe, 
- An ideal 710 mm (28") inexpensive shipment. 
keyboard height yet no - Patented slip joints for 
bumping knees because a quick easy assembly. 
clever cutout recesses the - Leveling glides for 
computer into the desk· uneven floors. 
top. -Room eno ugh for a 
-H igh pressure laminate Commodore prin ter on the 
on both sides of a solid desk, yet fits into nearly 
core for last ing beauty any den or office niche-
and strength. H: 660 mm (26") W: 1170 
'Electrostalically applied mm (46") 0 : 660 mm (26"). 
baked enamel finish on -Matching printer stand 
we lded steel legs-no availab le with slot for 
cheap lacquer job here. bottom feedi ng. 

Price: $299 

In short, as Commodore dealers, we won' t settle for 
anything that looks good only In the catalog! Our 
customers won 't let us. They don 't buy pictures. And 
neither should you. Th is Is why we will let you use one of 
our desks for a week and then decide. If for any reason 
you don' t like it , just return It in good condition for a 
cheerful refund. 
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II If your Commodore dealer doesn't carry our desks yet, I 
I 

sand a check for $299 and we will ship your desk freight II 
paldl 

I Name I 
I Addre.. I 
I City 51 Zip I 
I I I Interlink, Inc., Box 134, Berrien Springs, MI49103 I 
I Master Charge and Visa welcome. Call our order line: I 

616·473·3103 

~--------------------~ 
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on <>r oil ii desired.

The blinking" routines shown can be used in

mam applications. They give the impression thai

the computer is doing more than one operation at

;i time. Lei these short routines tell your secretary

lo turn on the printer, or lei them highlight when

an inventory item is about depleted, or, most

importantly, lei them warn of unseen Klingons

and those inoperative phasor banks!

Program 1.

199 REM BLINKING GET ROUTINE
119 REM

129 PRINTl'S^ttftK«tt««Btt^

139 K$= "a"'' GOTO 156

149 X*="""
158 PRIHTTREC135;X$;"HIT FiNV KEVH"

150 IFTOH+15THEHI30

170 GETS*■IFS*O""THENRETURN

1S8 G0T0168
130 IrXI:=";-J"H

200 GOTO130

RERDV.

Program 2.

10 ^RINT'TT
20 FRINT"iJ7HE TIME IS " ;

30 'GQSUBI00:6OSUE200'GOSUB308
49 GOT026

90 REM
190 REM BLINKING MESSAGE SUBROUTINES

110 REM
120 IFH1O8THENI78
130 X1$="3":GOTO150

140 Kll="!"

160 PRINTXif^'TIME IS PflSSINGH":H1=TI
170 IFTI<H1+15THENRETURN

130 IFX1$=S"SI"THEN140

190 GOTO130

200 REN

210 REM

22@ IFH2OSTHEN270

230 X2$="S"'G0TG25S

240 K2*="5"

269 PRINTTflB<15>!<2*.:"TIME HRS PRSSEDH'^H:

278 IFTKH2+25THENRETURN
2S0 IFX2$="S"THEN24@

290 GOTO230

300 REM

310 REM
320 IFH3O8THEN378

330 X3*e"3"=0070358

340 X3$="5"

3G0 PRINTTRB<25)X3*J"TIME IS GONE!" H3=T

370 IFTKH3+45THENRETURN

3S0 IFX3*="J
390 G0T0339

RERDV.

NOW YOU CAN HAVE A REPEATING CURSOR

JUST LIKE THE NEW PETS

IF YOU HAVE A 2001 CBM/PET.ONE KEYBOARD

FUNCTION THAT THE 8032 AND VIC-20 HAS IS CURSOR

CONTROL KEYS THAT AUTOMATICALLY REPEAT CUR

SOR MOVEMENT WHEN THE KEY IS KEPT DEPRESSED

AFTER MOMENTARY HESITATION. WE'VE GONE ONE

BETTER: WITH OUR REPEATER BOARD. ANY KEY WILL

REPEAT MAKING PROGRAMMING OR GRAPHICS A

BREEZE. THE REPEATER PLUGS ONTO THE MAIN

BOARD WITHOUT DRILLING OR SOLDER. NO SOFTWARE

NEEDED AND CAN BE DISABLED WITH THE SWITCH

PROVIDED. YOU'LL LIKE THE REPEATER.

INTRODUCTORY PRICE

INCLUDES SHIPPING
S3900

ORDLflS ACCEPTED BY PHONE (716)625-8200

INTERNATIONAL

□EFT. C9

P.O. BOX 1S1, NO. TON., N.Y. 1-4120

IEEE-488 BUS
SYSTEM BUILDING BLOCKS
For Commodore PET/CBM and other computers.

TNW-2000

TNW-1000 Serial Interface: $129
' I- ■ ■ ClitpUt

TNW-2000 Serial Interface: $229

TNW-232D Dual Serial Interface: $369
■ ■ ■ ■ "n il .11.1 output cius RS 232 :on!«)1 ne!

TNW-1 03 Telephone Modem: $389

PLUS Most popi,!a' con : .■'■■:'-■■

disks prmlers elc

Q
A^TNW

CORPORATION

A ric answei au« a«i Use «wn daa

PTERM; A program lhal luris y^j' PLT into a tcmmat

lUse with TNW-200n, TNW-232ti "' TNW 103)

SWAP: Allows SlO'age 01 up !o 8 programs in PET

memory al once Run them >n any o'der

PAN: A sopriisircatca electronic mail program

us>^ Ailh TNW 1031

Write or call tor Information today:

TNW Corporation

3351 Hancock Streel

Ssn Diego CA 92110

(714) 225-1040
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Oil or o lT i f dc~in.:d. 

The hl ill killg- rO lllincs s!to\\"n ca n be lI sed in 
1II ;1I1 Y a ppli ca tioll s. The~' g i\'c the illlp ress ion that 
the CO l1lput l' r is doin g Ill o re thall Oll e opl' rali oll a l 

;1 lili ll'. Let t hese s hort rou tiJl C's lcll YOllr st:(rl' l ar~' 
t o IIII'll o ilihe prin ter. o r Ic.:I th e lll highl ight \,' hclI 

all ill\'l' l l tory il Cl1I is abo ut d epicted. or. lIlost 
il1lponall tiy. Ict t he m \,'arl1 o f' ull seen Klin go ll s 
alld th ose i ll ()pl'ral i\'(~ phaso r bank s! 

Program I . 

: [H~1 F~ Et'l I:L I H.< I t~Ci GET POUT I t'iE 
11 ", ~: EI'l 
1 ;:"3 F'F: I NT " ;!~!~!~!~!~!~!~m~!~!~!~m~!~!~!~!~!~!~!~!~l" 
t ~a3 X$=" =1" · GOTO 1 50 
140 :l{J:=" ! " 
15'3 PR! N7TAB ( 13);>::.L "HIT A/'-~'T' K=:'T' ~" · ~=TI 

16fl I :=T I )H+ 157;-:Et'1 190 
17 j~1 GETS';: : I FS:t<>" " Tr.EN~:~T:JF~~ ! 
1 :"r; OOTO 160 
190 IFKl>=" =~" T~EN1 4;Z1 
200 130"10 1:3':::; 

r::::EAD'r' . 

Program 2, 

t (t c'R I tH" :')" 
20 F'RItH"'=fTHE THIE E " .: LEFH(T!.f .,2 ); " · 

" ; MIDS ( TIJ / 3 / ~ ); 'I : ":RIGHTJ ( TIS , 2 ) 

3(1 'GO:3UE: 1 tU) : GOSU.B2t:::l(1 : GO:::UE: :~: OO 
;,hZ1 GOTO~O 
90 F:E;'l 
10'3 F:Er'l BL I I,K I 1·;0 l'lE:,::3A13E '3UBF:OUT I NE:3 
11 '3 F:E;'l 
120 IFHl <>tlTHEH1 7.Z1 
l:;:tl >~ 1 !o=" ~~" : GOT0150 
140 X1S=" ! " 
15.Z1 C>F~ I NT" ~~!~l~!~I~~l~l~l~l~l~ll!l~I~l:~I~ll!l~l~Il!l~ll!l" 
tot1 C'R ItiT>::t t ; "Tl:'~E 13 c'Fr::':;n~CC)" : ~: = Tl 
17'3 I FT I G H + 15THEI·IF:ETIJf;:N 
1:::0 IF~<1 .r="~~"THEt·l14~j 
190 GOTO 1':::0 
:200 F.: ET'l 
21(1 F:Ei'I 
220 IFH2() OTHE t·i270 
2::::(1 >Q$=" ~~" . GOT0250 
~ 4 8 >tZ'::i"=" ! " 

2 60 PRl t4TTRE:( 15 );~2$ ,; "TI NE HAS ;:'!1':;:::ED:l" : ~2= ~ 1 
270 I ::' T I (~2+25TnEt·H;;:ET !JF.:t~ 
~::: O 11=;':2$ = II =~" THE ~1240 
~90 00T02::0 
::aZuj c'Ef'l 

32lZi I c1:;:<:~ flTHE ~·r::: 70 
;:30 >~3t=" =~ " : 130T0350 

;:50 ~' ~' I t iT II ;:I~~~ll!l~l~!~l~l~W" 
':::60 °F'II·lTTF!f: ( 25 ) ~:3 :t .; "TI T'1E 
:::70 I FT I (H:;:+ 45THEt4~: ETUF.:t~ 
'::: ::::0 I ;; >.;:3$= II ~J " THE ~;:::: 4.ZI 

':::90 GOTO:;::::aZI 
';~E CjD'T' . 

NOW YOU CAN HAVE A REPEATI NG CURSOR 

JUST LIKE THE NEW PETS 

IF YOU HAVE A 2001 CBM/PET, ONE KEYBOARD 
FUNCTION THAT THE 8032 AND VIC·20 HAS IS CURSOR 
CONTROL KEYS THAT AUTOMATICALLY REPEAT CUR · 
SOR MOVEMENT WHEN THE KEY IS KEPT DEPRESSED 
AFTER MOMEN TARY HESITATION, WE'VE GONE ONE 
BETTER: WITH OUR REPEATER BOARD. ANY KEY WILL 
REPEAT MAKING PROGRAMMI NG OR GRAPHICS A 
BREEZE. THE REPEATER PLUGS ONTO THE MAIN 
BOARD WITHOUT DRILLING OR SO LDER. NO SOFTWA RE 
NEEDED AND CAN BE DISABLED WITH THE SWITCH 
PROVI DED. YOU ·LL LIKE THE REPEATER. 

INTRODUCTORY PRI CE $ 390 0 
INCLUDES SHIPPIN G 

1 .~ I, ·z . ORDLHS ACCEPTED BY PHONE (7 16)625·8200 

~ ~i r..~~~ 
, ;t~ ~~~l..A 
~ I N TER NAT I ON AL 

DEPT. C9 
P.O. BOX 151, NO. TON., N .V . 14120 

IEEE-488 BUS 
SYSTEM BUILDING BLOCKS 
For Commodore PET/CBM and other computers ... 

TNW·2000 

TNW-1000 Serial Interface: $129 

TNW-2000 Serial Interface: $229 

TNW-232D Dual Serial Interface: $369 
~ ',' ", ~ .' 1""l ,': . (1.0' RS .'J2 " ~' Ol oo!s 

TNW-103 Telephone Modem: $389 
.\ ,' .,,,$ .... ', au' .; ii' Usr .\ 'n O';jl. 

SOFTW'A RE PTERM:", t'" \1',)1" t"a! lur'lS ~Qu' P[T miD a termIna l 
(USC '.'. ,., TI>.,'.',"ZOOfl, ·:..'.'. -2320. 0' INW 103) 

SWAP: ... ,10;. ... $ S!O'<iOC 0 ' up 10 8 01 09!ilrTlS on PET 

PLUS MOS\ (1 oP,/a, CC"~l,I!,.,~ memo·v al once Aun mem ,n an, Ofoer 
(j,s-s llfonte!S etc PAN; :. snp" 51 ca:~'il (';('crron,c ma I p,oQ. am 

w 
US.' ... ·m TNW 1031 

Write or ca ll lor inlormallon toda y: 

TNW Corporation 
3351 Hancock Street 
Sol" OlfgO CA 92 110 

(714) 225-1040 



October 1981. Issue 17 COMPUTE! 149

Interfacing

A BSR X-10 AC

Remote

Control System

To Your PET
C W. Ward

Hazelwood, MO

The January 1980 issue ofBYTE magazine pub

lished an article by Steve Ciarcia entitled "Compu

terize a Home." In this article Mr. Ciarcia described

a method of expanding his home security system

to include control of all the lights and AC outlets in

the house. In his words, "This expansion seems to be a

contradiction considering previous concern over wiring

costs. It would appear that every AC outlet would have to

be directly wired to the computer through relays or some

remote control capability would have to be added to each

light and appliance."

Ii is this latter approach that is the basis for

ihis and Mr. Ciarcia's article: more specifically,

interfacing a BSR X-10 AC Remote Control System

to a computer. Mis approach differs however, in

thai it proposes building a relatively simple, but

noi so inexpensive, hardware interface between his

computer (a Radio Shack TRS-80 Model I) and the

HSR X-10 command console. This article proposes

a software oriented solution. In terms of hardware,

it requires no more than the connection of an

ultrasonic u ansducer (2 wires) to the appropriate

pins of the PET's user port, thus resulting in an

even lower cost, h should be noted that the concept

applies to any system with an available output port

(one line). I he machine language program would

require rework depending upon the speed of the

system's clock (die PET has a 1 megahertz clock)

and the number of cycles per instruction.

The BSR X-10 sysiem consists of a group of

electronic devices that control the electrical envir

onment inside and outside of of your house. Lights

can be turned on and off. dimmed or brightened.

Plug-in appliances, television sets, and stereos can

be turned on or off. No special wiring or complex

installations are involved. The system is expandable

by adding more modules, a cordless controller or

other command consoles. The system is shown in

photo I and photo 2. The components are: The

command console, the wall switch module, the

appliance module, and the lamp module. A cordless

controller (not shown) is available, but is not an

integral part of the system being presented in this

article.

The BSR X-10 system is marketed by Sears,

Penneys and Radio Shack, to mention just a few,

under slightly different product names. The

components of one vendor's system are interchan

geable with those of another, with one very notable

exception. There are two different types of com

mand consoles: one model (X10-014301) that can

be remotely controlled with a hand held cordless

controller, and one model that cannot! The com

mand console that can be controlled by the hand

held cordless controller is a requirement. The

buyer should make certain that the BSR X-10

system purchased includes this particular model.

Photo 1: The BSR X-10 command console, appliance

module and lamp module.

Photo 2: Tlif wall switch module replaces (hi- standard

wall light switch. As with all the remote

modules, it can be locally activated without

the command console.
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Interfacing 
ABSRX-10AC 
Remote 
Control System 
To Your PET 
C WWord 
Hazelwood. MO 

The J anuary 1980 issue o f BYTE magazine pub
lished a n art icl e by SLeve Ciarcia e lllill ed "Compu
Lerize a Home." In this article Mr. C ia rcia d escribed 
a method o f ex panding hi s home securi ty system 
LO include conLro l o f a ll the lig hLs and AC ou tlets in 
the house. I n his words, "Th is (xpal/ sion seems 10 be a 
conlradirlioll c()ns;t!{Jr;l/g /Jf{'V;OllS con cern over wi ring 
cusls. / I wu llid a/l/Hal" Ih al 1'111'1)' lie Olllli'l wO lild havp III 

h{, d;rI'l'II)' w;rrd 10 1111' compuler Ihruugh relays or sOllie 
reUlole cOll l rol ca/){Ibili l)! would have lu be added 10 each 
lighl "lid a/l/Jiil/ll re." 

I L is Lhi s IaLLe r approach Lh aL is the basis lor 
thi s and ML Ciarcia's article: mo re specificall y, 
interfacing a BSR X- IO AC Re mote ConLro l SysLe m 
to a com pute r. His approach differs however, in 
thaL iL pruposes building a re laLi ve ly simple, but 
not so in ex pensive. hard ware inter face between hi s 
comput c r (a Radio Shack T RS-80 Mociel I) and t.h e 
BSR X- I 0 cO llllm ll ld console. T his a rticle proposes 
a software o rie nted so lution. In terms of hardware, 
it requires no more than I he conneClion o f an 
ultrasonic tran sd ucer (2 \\" ires) to Ih e appro priate 
pin s o rthe PET 's II scr po n t thu s resul tin g in an 
even lower cost. I L sho uld be not ed tha t the concept 
appl ies to an y sys te m with an avai lable output pon 
(one lin e). The machine lang uage program would 
rcqu irc rework depend ing upon Lh c specd o f the 
sys tclll 's clock (Lh e PET has a I mcgahertz clock) 
and the !lumbe r or cydes pcr in stru ctio n. 

T he BSR X-I 0 sysLe m consisLs of a group o f 
e lectro nic dev iccs that coni ro lthe elcCl ri ca l en\· ir
o nme nt in sid c and o utsid e of o f your house. Lig ht s 
call be turlled un and o fr. dillllll cd or br ig hl.ened. 
Plug- in appliances. l.c1 c \'ision sets, and stereos can 
be lu rned o n o r o fT. No special wiring or complex 
in slallations arc invol ved. T he system is expandable 
b)' adding morc mod ules. a co rd lcss co lllrolle r o r 
ol her cOlllma nd consoles. The system is sho \\'n in 
pho to I a nd pho to 2. The compo ne llls are: The 
command console, th e wa ll switch mod ule , the 
appli a nce modulc. and the lamp module. A cordless 

contro lle r (no t shown) is ava il able , but is not an 
integra l part of the sys te m being presenLed in Lh is 
article . 

The BSR X- I 0 sys t.em is markeLed by Sears, 
Penncys and Radio Shack. to me ntionjust a few , 
unde r slighli y diffcrc l1l product na mes. The 
componen ts o r o ne ve ndo r's system are interchan
geable with those of ano ther, with one very notable 
exce pLi on. There are LwO d iffe relll Lypes of com
mand conso les : o ne model (X 10-01 430 I) thaL can 
be remo t.e1 y contro ll cd wiLh a hand held cordl ess 
cO lllro lle r, alld o ll e model tha t ca nnoL! The com
mand conso le LhaL can be contro ll ed by the hand 
held co rdless controlle r is a require me nt. The 
buyer should make ce rtai n LhaL the BSR X- I 0 
sysLe m purchascd incl udcs this particu la r model. 

Photo I: The BSR X- I 0 command conso le , appliance 
module a nd lamp module. 
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Photo 2: The wall s witch module replaces the sta ndard 
wall li g ht s witc h. As with all thc rcmot e 
modules, it can be locally activated without 
th e command co nsole . 
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Photo 3: The 40K Hertz transducer, shielded cable and

receptacle for the PET's parallel user port.

The BSR X-10 components are quite inexpen

sive when compared to the cost of the alternatives.

The command console sells for $39 while each

remote module sells for $ 15.

The command console of the system operates

by sending coded signals through the house wiring

to the lamp, appliance, and wall switch modules.

Kadi remote module monitors these transmissions

and responds only when its particular code is sent.

The coded signals sent by the command console

can be initiated by physically pressing a key on the

console or by the receipt of a series of lone bursts

in the proper sequence through the ultrasonic

receiver section. This series of tone bursts would

typically be transmitted by the hand-held cordless

controller as a result of pressing one of its twenty-

two keys. Its keyboard contains sixteen unit keys,

numbered one through sixteen, each corres

ponding to the number set {or dialed) on the

remote lamp, appliance, or wall switch module.

The keyboard also contains six command keys

labeled and defined as follows:

Scuds "TURN ON" command to

selected module.

Sends"TURN OFF" command in

selected module.

Sends "DIM"commandto selected

lamp or wall switch module.

Sends "BRIGHTEN"command to

selected lamp or wall switch module.

Sends "TURN ON"command to all

lamp and wall switch modules

simultaneously. (Does not affeci

appliance modules.)

Sends"TURN OFF'command to

every module, includingappliance

modules.

The user then selects a given lamp, appliance or

wall switch module by pressing the appropriately

ON

OFF

DIM

BRIGHT

ALL LIGHTS ON

ALL OFF

numbered unit key and initiates the desired func

tion by pressing the appropriate command key.

This action actually transmits two separate messages

to the command console.

Figure 1 describes the format of the coded mes

sages (tone bursts) sent by the cordless controller to

the command console via ultrasoninc communica

tion. Each of the twenty-two keys on the controller

has a unique 5-bit binary code (see table 1). A single

message is made up of a start-of-message (SOM)

code, one 5-bit binary code, the logical inversion of

that 5-bil binary code, and an end of message (EOM)

code. One message is approximately 100 nis in

length and is composed of thirteen segments. Each

segment is 8 ms in length. The start of message seg

ment consists of a 4 ms 40K hertz lone followed by a

4 ms period of silence. Each segment of the data (5-

bit binary code or inverted 5-bit binary code) con

sists of a 4 ms40K hertz tone for a logic 1 or a 1.2 ms

40K hertz tone for a logic 0, followed by a silent

period of the appropriate length. The end of mes

sage code consists of two 8 ms segments, each con

taining a 40K hertz tone for the complete duration.

All messages use exactly the same format; only the

5-bit binary data codes vary.

Safely is the primary consideration. There is no

hazard in using the controller or any of the remote

modules as long as their cases remain intact. The

BSR X-10 is Underwriters Laboratories listed. The

PET must remain electrically isolated from the com

mand console at all times. This is accomplished with

communication in the form of ultrasonic sound

transmitted through space by the transducer

attached to the PET's user port. In essence, the PET

software will simulate the activity of the hand-held

cordless controller.

The hardware task consists of soldering the two

wires of an output transducer to pin C (PAO) and

pin A (GND) of a receptacle for the PET's parallel

SOM

mil

8 ms

5-BIT BINARY CODE

D16 I)S 1)1 D2 1)1

INVERTED CODI

D16 53 D2

-COMPLETE MESSAGE (100 ms

EOM

P-I
linn nil

-10K Hertz Tone

^S^*-^ LOGIC "0"

Figure I: Description of coded message sent from

cordless controller lo (he command console.
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Photo 3 : The 40K He rtz transducer, shielded cable and 
rece ptacle for the PET's parallel user port. 

The BSR X- I 0 componen ts are quite inexpen
si ve when compared lO the cost of the a lte rna ti ves . 
The command console sells fo r $39 whil e each 
remote module sells fo r $ 15. 

The co mmand console of the system operates 
by se nding coded signals through the house wiring 
lO the lamp, a pplia nce, and wall switch modules . 
Each remote module monitors these transmissions 
and responds onl y when its pa rticular code is sent. 
The coded signals sem by the command console 
can be initia ted by physically pressing a key on the 
console o r by the rece i pt o f a series o f tone bursts 
in the proper sequence through the ultrasoni c 
receiver section. T his seri es o f lo ne bursts would 
typica lly be transmitted by the hand-held co rdless 
controlle r as a result o f pressing one of its twe m y
two keys. Its key board contains sixtee n unit keys, 
T1ulnberecl one through sixteen, each con 'es
ponding to the numbe r set (or dia led) on the 
remote lam p, appliance, o r wall switch module. 
The keyboard also contains six command keys 
labeled and de fined as foll ows: 

ON Scnds 'TU RN ON" comln.mel 10 

selected mod ule. 
OFF Settel s "TU RN OFF" cOlll ma nd to 

selected mod ule. 
DIM Sends "DI ~ I " com mand to selected 

lam p or wa ll swi tch mod ule. 
BRIGHT Sellds "n R IG HTEN" command to 

scleclccl lam p or wa ll swit ch module . 
ALL LIGHTS ON Sends "TU RN ON" cOlllma nd 10 all 

la llip and wall switch modules 
silllu \t<lllcously. (Does not <l ffec l 
applia nce mod ules.) 

ALL OFF Sends" TU RN O FF" comma nd (0 

('vc !"y module. ind ud ing appli::llH.:c 
modu les. 

The use r then se lects a gi ven lamp, a ppliance o r 
\\"a ll switch module by press ing the appropri ale ly 

nUln bered unit key and initiates th e desired func
tio n by pressing the a ppropria te com mand key. 
This action actually tra nsmits two separate messages 
to th e command console. 

Figu re I d escribes the fo rmat of the coded mes
sages (tone bursts) sent by the co rdl ess contro ll e r to 
th e command conso le via ultrasonnic communica
tion. Each o f the twe nty-two keys on the controlle r 
has a unique 5-bit binar y code (see ta ble I). A single 
message is made up o f a start-of-message (Sa M) 
cod e, one 5-bit bina r ), cod e, the logica l in ve rsion of 
that5 -bit binar y cod e, a nd an end o f message (EOM) 
code. O ne message is approx imately 100 ms in 
le ng th and is composed o f thirteen segments. Each 
segment is 8 ms in length . T he start of message seg
ment consists of a 4 ms 40 K he rtz lOne fo llQ\ved by a 
4 ms period o f silence. Each segme nt of the da ta (5-
bit binar y code o r in ve rted 5-bit binary code) con
sists o f a 4 ms 40 K hertz lO ne fo r a logic I o r a 1.2 ms 
40K he rtz lO ne fo r a logic 0, fo ll owed by a sil ent 
pe riod of the appropria te length . T he end o f mes
sage code consists o f twO 8 ms segme nts, each con
ta ining a 40K hertz tone fo r the complete duration. 
All messages use exactly the same fo rmat ; onl y the 
5-bit binary d a ta codes va r y. 

Safe ty is the primary conside ra tio n. T here is no 
haza rd in using the contro ll e r o r any of the remote 
modules as lo ng as th e ir cases re main intact. The 
BSR X- IO is Underwrite rs Labora to ries listed. The 
PET must remain electrica ll y iso la ted from the com
ma nd console a t a ll times . T hi s is acco mplished with 
communica ti o n in th e fo rm o f ultrasonic sOllnd 
transmitted through space by the t ransducer 
a ttached lO the PET's user port. I n essence, the PET 
software will simula te the activity of the hand-held 
co rdless controller. 

T he hard wa re task consists o f so ldering the two 
wires of an o utput t ransducer lO pin C (PAO ) and 
pin A (GN D) of a receptacle fo r the PET's para lle l 

SOM 5-UIT UI N AR Y CO DE I NVE RTEl) CO UE EOM 

~I I"I 11)(61 O~ I 0 4 1 0 2 1 0 I I 0Jfi I DB I 0. 1 02 1 OJ ~n"HIIJnuwIJ 
JIB ",,1- I 

- -----COMPLET E M ESSAGE ( 100 ms)·------ ......,. 

·IOK H e riOt. T Oile 

I.OG IC " 1" .:......--

8 rtl S 

LOGI C "0" 

Figure I : Dese r-ipli o n o f coded m essage sent frolll 
cordl ess conlro Jlc r 10 (he cOlllmand conso le . 
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BUY / SELL / EVALUATE / EDIT / LIST / DIRECTORY

Formatted reports to ciny 1KF.F. interfaced printer
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Jinsam 8.0
has broken the sort limit. Sorts are

now unlimited — you may sort to any

desired depth: 3, 4, 5, 6, 7 ...

We now have:

unlimited record length, unlimited

fields, and unlimited sorts, and

limitless applications.

See our ad elsewhere in this issue.

NEED EXTRA RAM SPACE?
Running out of places to put your protection ROM's?

Or perhaps you are looking

for protected RAM space to

develop your Machine

Language Program in?

Then you will be interested in

our RAM Boards

We have RAM Boards with 1K

bytes of RAM, 2K bytes and

4K bytes of RAM, that will

plug in to any empty socket in

your Pet or CBM computer

with 24 pin sockets.

For those who are looking for

utililty programs in EPROM

(without empty sockets to put

them in), we have a Board thai

plugs into the E900 (UD8)

socket. It replaces the

original ROM, which then

plugs back into our little

Board. This gives an ad

ditional 1V«K of M/L instruc
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as DOS (wedge), screen dump,
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user port. The cable between the transducer and the

receptacle is typically shielded (see photo 3).

Several sources for obtaining the 40K hen/

transducer follow:

MASSA Laboratories Inc.

Hingham, MA

Part number TR-89

The Micromint

917 Midway

Woodmere, NY 11598

Part number 1002

The transducer shown in photo 2 was obtained

from a local electronics surplus store, giving reason

to believe that the 40K Hertz, transducer is rela

tively common. Another possible source would be

the service department of a local TV dealer. Most

remote TV controllers today make use of ultrasonic

transducers.

The effective range of the transducer is ap

proximately twenty feet. When testing, various dis

tances from the command module should be tried.

Experience with several different transducers has

shown that some failed to activate the console if

positioned extremely close while others worked only

in such a position.

Program 1 shows a simple BASIC driver pro

gram thai serves only to demonstrate how the ma

chine language sub-program should be used. Line

100 requests the user to enter the decimal data code

for a given remote unit or a given function. If valid,

the value is poked into location zero and the machine

language program is executed. This is repeated sev

eral times to ensure success. During testing, this

loop count should be increased. The REM state

ments in the program merely document the unit

and function codes. If the program is listed just

prior to running, the codes will be readily available

(displayed on the PET screen) during the

demonstration.

Program 2 is an assembled version of the 6502

machine language program required to generate

the thirteen 8 ms segments that make up a single

message. The routine begins by initializing the

data direction register (E843jg) for VIA data

output port A (E84Fi5). PA0 is defined as an

output line and PA 1 through PA7, although not

actually used, are defined as input lines. The

remainder of the mainline routine is subdivided

into segments containing calls to appropriate

subroutines to produce the 8 ms segment in ques

tion. Labels on each of the subdivisions correspond

to die field labels in figure 1 describing the complete

message. The 40K. hertz tone on the transducer is

produced by alternating the logic value (0 or 1) of

pin C (PA0) of the user port at a rate of 40,000

cycles per second. This is accomplished by the

machine language subroutine labeled "X40KHZ".

The period of time that a given 40K hertz tone is

produced is determined by the number of times

the subroutine continues to loop. The calling

program sets register X accordingly. The periods

of silence are accomplished by calling the machine

language subroutine labeled "DELAY". Again, the

UNIT CODE

1

2

3

4

5

ti

7

8

9

10

II

12

13

14

15

16

5-BIT BINARY CODE

DIG

()

1

0

1

0

1

0

1

0

1

0

1

0

1

0

1

D8

1

1

0

0

0

0

I

1

1

1

0

0

0

0

1

1

D4 D2 Dl

1 (

1 (

1 (

I (

0

0

0

0

1

1

1

1

0 (

0 (

0 <

0 (

t 0

\ 0

) 0

> 0

0

0

0

0

0

0

0

0

> 0

) 0

) 0

) 0

DECIMAL

EQUIVALENT

12

28

04

20

02

18

10

26

14

30

06

22

00

Hi

08

24

COMMAND

AI.LOFF

ALLLIGNTSON

ON

OFF

DIM

BRIGHT

r)-BIT BINARY CODI

D16

0

0

0

0

0

0

D8

0

0

0

0

1

1

Dl

0

0

1

1

(1

0

1)2 D1

0 1

1 1

0 1

1 1

0 1

1 1

DECIMAL

EQUIVALENT

01

03

05

07

09

11

Table 1: Cordless controller push-button codes and

decimal equivalents.

100

110

120

149

1??

198

199

206

201

2S2

203

204

205

206
207

298

203

210

211

213

214

215

211«

317

218

INPUT'TENTER C0BE";C

1 FCX0ORO30THENPR I NTl( I NVfiL IB CODE"

:GOTO10@

FORI=1TO3-POKE0JC-SVS<31?443:NEXT

GOTO100

REM

REM ******************************

REN

REM UNIT COPE UNIT CODE

REM

REM 1 12 3 14

REM 2 23 10 30

REM 3 4 11 S

REM 4 2y 12 22

REM 5 2 13 0

REM 6 IS 14 16

REM 7 10 15 8

REM S 26 If 24

REM

REM FUNCTION CODE FUNCTION CODE
pCM

REM HLL OFF 1 RLL LITES ON 3

REM ON 5 OFF 7

REM DIM 9 BRIGHT 11

REM

REM ******************************

REM

152 COMPUTE! Oclober.198tl5Sue17 

user pan. The cable between the transducer and the 
rece ptacle is typica lly shie lded (see photo 3). 

Several sources for obta inin g the 40K hen z 
transducer ro llow: 

MASSA Laboratories Inc. 
Hingham, MA 
Part number TR-89 

T he Micromint 
917 Midway 
Woodmere, NY 11 598 
Pan numbe r 1002 

~rhe transducer shown in photo 2 was obtained 
from a local electronics surplus Slo re, giving reason 
to be lieve that the 40K He rtz transducer is re la
tively common. Another possible source would be 
the service department or a loca l TV dea ler. Most 
remote TV controllers today make use of ultrasonic 
transducers. 

T he e rrective range or the transd uce r is ap
proximately twenty feet. "" he ll testing. various d is
tances froll! the command module sho uld be tr ied . 
Experience with several dirrerem transducers has 
shown that some fai led to acti vate the console if 
positio ned extremel y close wh ile others worked only 
in such a positio n. 

Program I shows a simple BAS IC driver pro
gra m th at se rves only La demonstrate how the ma
chine language sub-prog ram should be used. Line 
100 request s the user to emer the decimal data code 
for a given renlOle un it or a given fu nction. I r va lid, 
the va lue is po ked inlo loca tio n zero a ncllhe machine 

5-BIT BIN ARY CO DE DECI MAL 
UN IT CODE 0 16 0 8 04 02 0 1 EQU IVALENT 

0 0 0 12 
2 I 0 0 28 
3 0 0 0 0 04 
4 I 0 0 0 20 
5 0 0 0 0 02 
6 I 0 0 0 18 
7 0 0 0 10 
8 I 0 0 26 
9 0 I 0 14 

10 I I 0 30 
II 0 0 I 0 06 
12 I 0 I I 0 22 
13 0 0 0 0 0 00 
14 0 0 0 0 16 
15 0 0 0 0 08 
16 I 0 0 0 24 

5-B IT BINARY CO DE DECIMAL 
COMMAND DI6 0 8 D·' D2 D I EQU I VALENT 

ALL OFF 0 0 0 0 01 
AU, U C I-ITS ON 0 0 0 I 03 

ON 0 0 0 05 
OFF 0 0 I I 07 
DIM 0 0 0 09 

BRI GHT 0 0 1 II 

Table t: Cordless cont roll er push-button cod es and 
decima l eq uiva le nts . 

language program is executed. This is repea ted sev
e ra l times to e nsu re success . Dur ing testing, this 
loo p count sho uld be increased . The REM state
ments in the program mere ly docume nt th e unit 
a nd runctio n codes. I I' th e program is listed just 
prio r to running, the codes will be readi ly ava ilable 
(disp layed on th e PET screen) du r ing the 
demonstration. 

Program 2 is an assembled versio n of the 6502 
machine lang uage program required to generate 
the thirteen 8 ms segme nts that make up a sing le 
message. The routine begins by initia lizi ng th e 
data d irection register (E843 16) for VI A data 
output port A (E84F I6)' PAO is d e fin ed as an 
ou tput line a nd PA I thro ugh PA 7, a ltho ugh not 
actua ll ), used , are de fined as input lines. The 
remainder o f the mainline routine is subdi vided 
into segments conta ining ca lls to appropriate 
subroutines to produce th e 8 ms segment in ques
I.ion. Labels o n each or the subd ivis io ns co rres pond 
to Ihe fi e ld labels in figu re I describingthecomplcte 
message. The 40 K he rtz to ne on the transduce r is 
produced by a lte rn ating the logic value (0 or I) of 
pin C (PAO) of the use r po rt at a rate o f 40,000 
cycles per second. This is acco mplished by the 
machine lang uage subroutine labeled "X40KHZ". 
The period ortime that a given 40 K hertz to ne is 
prod uced is d etermined by the nu mber of times 
the subroutine con tinues to loop. The ca lling 
program se ts register X accord ing l),. The pe r iods 
o f silence a re accomplished b)' ca lli ng the machine 
lang uage sub routine labeled "OELA Y". Aga in , the 

1 00 ItlPUT":ItHER CODEtI.; C 
IlL) I FC<»)OF:C)3',1THEHPF: I tH" I t·j'· ... AL I D CODE" 

: GOTOl!)O 
120 FORI = IT03 : POKEO,C : SYS (3 1744 ) : tjE>':T 
140 GOTOI "H" 
l q7 - , F~Hl ------------------------------
19:::; F:Ef'l tHHtHtHtHHtHHttttHHt 
199 FHl ------------------------------
2 0(1 F:Ef'l LltHT CODE UtH T CODE 
20 1 FHl ------------------------------
2~32 FHl 1 12 9 14 
20:::: "HI 

.-. 2:::: jI) 30 -
204 "HI :::: 4 11 6 
2~3 5 FH l 4 20 1-' -,.-, 

" .::..;.. 

206 F~ E r'l ~ .-, 1" (1 ._' ~ '- ' 
2(17 FHl 6 1':' '- ' 14 16 
2(18 F:Ef'l "7 10 15 .-. , .=. 
2{:19 FHl ::: 26 16 24 
:<:1 [1 FHl ------------------------------
2 11 FH l FLlt·jCT I Clt·j CODE FLiNCT IOt·j CODE 
2 12 FHl ------------------------------
::: 13 F:Et'1 ALL OFF ALL LI TE:,: CIt·j :::: 
214 F:Hl OH 5 OFF (' 

215 FH l DHl 9 BRIGHT 11 
216 FHl ------------------------------
217 FHl HtHHHHHtHHHHtHHHt 
·~1 :': FHl ------------------------------

~: EADrTr . 



October. 1981 Issue 17 COMPUTE!
153

period of time is determined by the number of

loops. The instruction timings are given in the

comments field of the assembled instructions in

each subdivision.

The machine language program, as assembled,

will load into the high address end of RAM

(lCOOig). It should be loaded and BASIC'S upper

memory limit reset prior to loading and executing

the BASIC driver program (see a previous

COMPUTE! article).

The approach used to time the various func

tions (ie. the program loops and sequences of

instructions to produce the desired periods) does

not interfere with the PET's clock nor docs the

clock interrupt handling software produce any

undesired effects on these timing sequences.

Turning on a table lamp, then, is as simple as

poking a value and executing a machine language

program. A sophisticated BASIC program can

now be developed using the PET's time-of-day

clock. Remote BSR X-10 modules can be placed

around the home to control a variety of appliances

and lights, and all at a much lower cost!

0060

0001

0062

ORB X'"0000"

* PRGE ZERO WORKING STORRGE

CODE DS 1X CflLLING PRRRMETER

ONE DS IX

TEMP DS IX

* SVSTEN EQURTES

flDREG EQU X-E843-' I'RTfi DIRECTION REGISTER

PORT EQU X'E84F-' Vlfl DRTR OUT PORT R

ORG X ' i COS'

STflRT LDX #1

STR DDREG

STR ONE

$ SEGMENT 1

SON LUX #160

JSR X40KHZ 4000,8

LDX #79 2

JSR UELRV 6,3362

ORR TEMP 3

$ SEGMENT 2

1C02

IC05

1C07

X C09

IC0C

1C6E

1C11

1CI3

1C15
1C17

1C19

1C1B

1C1E

1C20

1C23

1C26

1C28

tC2B
1C2D

JC30

IC33

IC35

1C37
.tC39

1C3B

1C3E
1C40

1C43

1C46

1C48

1C4B

iC4D

R901

3D43E8

8501

R2R0

20631D

R24F

20791D

0502

R560

2910

F0QD

R2R0

2063ID

R24F

20791D

4C331C
R230

2063ID

R287

2079ID

4C331C

R500

2908

F00D

R2R0

20631D

R24F

2079ID

4C531C

R230

2063ID

R237

20791D

D16

0VER1

DS

0VER2

LDR

RND

BEQ

LDX

JSR

LDX

JSR

JMP

LDX

JSR

LDX

JSR

JMP

CODE

0VER1

#160

X40KH

#79

DELRV

DS

#48

X40KH;

#135

DELRV

D8

2

3*
■-i

c

6,4,4060.. 8

6,3962

3

2

6,4,1200,8

676762
3

-SEGMENT 3-

LDR

flND
BEQ

LDX

JSR

LDX

JSR

JMP

LDX

JSR

LDX

JSR

CODE

$08

0VER2

#160

X40KHZ

#79

DELRV

D4

#48

X40KHZ

#135

DELRV

<TIMINGS SRME RS HBOVE)
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period of time is determined by the num ber of 
loops. The instructi on timings a re given in the 
comments field of the asse mbled instructi ons in 
each subdi vision. 

The machine language p rogram , as asse mbled, 
wi ll load into the high address e nd o f RAM 
( ICOOI6). ft should be load ed a nd BAS IC's upper 
memory li mit reset prior to loading and executing 
the BAS IC dri ver program (see a previous 
COMPUTE! article). 

T he approach used to time the va rio Li s fun c
lions (ie. I.h e progra m loo ps and sequences of 

instructions to produce the desired pe riods) does 
not ime r fe re with the PET's clock nor does the 
clock interrupt handling so ft wa re produce a ny 
undes ired effects on these tim ing sequences . 
Turn ing on a ta ble lamp, the n, is as sim ple as 
pokin g a va lue and executing a machine language 
program. A sophisticated BASIC progra m can 
noll' be d eveloped using the PET's time-of-day 
clock. Re mote BSR X- I 0 modules can be placed 
a round the home to com rol a variety o f appliances 
a nd li ghts, a nd all at a much lower cost! 

~313(113 

130131 
~3002 

:t C0£1 
1C02 
1C135 

l e13? 
1C139 
{COC 
lC0E 
lCl1 

.l C13 
lC15 
lC17 
1C19 
lClB 
1CIE 
1C213 
1C23 
lC26 
1C28 
1C2B 
lC2D 
lC30 

tC33 
iC35 
I C37 
1C39 
1C3B 
1C3E 
l C4e 
lC43 
lC46 
IC48 
lC4B 
l C4D 

A901 
8D43E8 
8501 

A2AO 
20631D 
A24F 
20791D 
135132 

A500 
2910 
F00D 
A2A0 
20631D 
A24F 
20791D 
4C:331 C 
A230 
20631D 
A28? 
20791D 
4C331(: 

A5130 
29138 
F(10D 
A2A0 
213631D 
A24F 
20?91D 
4C531C 
A2:30 
20631D 
A2:37 
213791D 

OF.:G >';-·· 0000 ' 
,. PAGE 
CODE 
ONE 
TEt1P 

ZERO !,JORKIHG STORAGE 

* S'T'STEt'l 
flDF.:EG 
PORT 

DS 1 ;x; CALL I t~G PAf':AI'lETEF.: 
DS 1 i< 
D:::; 1;X; 

EQUATES 
EQU 
EQU 

;>:; / E843 '" 
X··· E84F ··· 

DPG ;,< .. ' 1 C(10 '~ 

DATA DIRECTIOH REGISTER 
\,' I A DATA OUT PORT A 

START LD;-; #1 
STA DD!':EG 
STA ONE 

,.--------------------------SEGt'lENT 1--------------
SOM LDX #160 

JSR X40KHZ 401313 .8 
LDX #79 2 
JSR DELAY 6. 3962 
ORA TEt1P 3 

1j!--------------------------SEGt'IEtH 2--------------
DIG LDA CODE 3 

AND $113 2 
BEQ OVER1 3* 
LDX #160 2 
JSR X40KHZ 6 . 4.4131313 . 8 
LD;>< #79 2 
J:;:;R DELA'r' 6. 3962 
JMP D8 3 

OVER1 LDX #48 2 
JSR X40KHZ 6.4.121313 . 8 
LDX #135 2 
JSR DELAY 6 .6762 
.Jt1P DE: 3 

*--------------------------SEGt'IENT 3--------------
D8 LDA CODE 

AND $138 ( TIMmGS SAME AS ABOVE) 
BEQ O',,1ER2 
LDX #160 
JSR X40KHZ 
LD:-; #79 
JSR DELA'r' 
Jt1F' D4 

OVER2 LD>'; #48 
J S!': ,,;40KHZ 
LII)<; # 135 
J SF: DELA'T' 
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1C50 4C531C JMP D4

1C53

I CSS
1C57

1C59
1C5B

1C5E

1C60

1C63

1 C€G

tees

1C6B
1C6D

1C76

i C73

IC75

1C77

1C79

1C7B

1C7E

1C38

R500

2964

D4

1CS6
1CS8

1C8B
1C8D
1C90

R2HQ

2063ID

R24F

2079ID

4C731C

R23@

206*1H

R2S7
20791D

4C731C

R500

2902

F06D

H2R8

2^631D

R24F
2079 ID

4C931C

R230
2063ID

R287

2079ID

4C931C

OVERS

0VER4

LDR

flND

BEQ

LUX

JSR

LDX

JSR

JMP

LUX

JSR

LUX

JSR

JMP

LDfl

flND

BEQ

Lnx

JSR

LEX
JSR

JMP

LUX

JSR

LDX

JSR

JMP

CODE

$94

0VER3

#166

X40KHZ

#79

DELRV
D2

#48

X40KHZ

#135

DELRV

D2

CODE

$02

0VER4

#160

X40KHZ

#79

DELRV

Dl
#4S

X40KHZ

#135

DELRV

m

IC93 R500 Dl LDR CODE

IC95 2901 RND $01

IC97 F00H BEQ OVERS

1.C99 R2R0 LUX #160

1C9B 2063ID JSR X40KHZ

1C9E R24F LUX #79

1CR0 2079ID JSR DELRV

1CR3 4CB31C JMP NOTE16

1CR6 R230 OVERS LUX #43

1CR3 20631n JSR X40KHZ

1CRB R237 LnX #135

ICRIi 20791H JSR DELRV

1CB0 4CB31C JMP NOTD16
^ __________

tGB3 R500 N0TD16 LDR CODE
1CB5 2910 RND $10

1CB7 D00II BNE OVERS
1CE9 R2R0 LDX #160
1CBB 20631D JSR X40KHZ

1CBE R24F LDX #79

1CC0 2079ID JSR DELRV
1CC3 4CD31C JMP NOTDS
1CC6 R230 OVERS LDX #48

1CC3 2963in JSR X40KHZ

1CCB R237 LUX #135

1CCD 20791D JSR DELRV

1CD0 4CD31C JMP NOTDS
^ — ,.., „,

iCD3 R50S NOTDS LDR CODE

1CD5 2908 flND $08

(TIMINGS SRME RS RBOVE)

(TIMINGS SRME RS RBOVE)

■SEGMENT 6

(TIMINGS SRME RS RBOVE)

-SEGMENT 7

3

2

3+

6,4,4000,8

6,3962

3

2
6,4,1200,8

6,6762

3

-SEGMENT 8

(TIMINGS 3RME RS RBOVE)
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lC5B 4C531C .Jr1P D4 

[ C53 A513e 
lC55 29134 
lC57 FOeD 
lC59 A2Ae 
lC5B 20631D 
lC5E A24F 
lC60 2B791I1 
lC6:3 4C731C 
lC66 A230 
1C6::: 20631D 
l e6B A287 
l C6D 2B791D 
.1 C713 4(:7:31C 

lC73 A513B 
.1C75 2902 
1e7'7 FIX1D 
1C79 A2AB 
l C7B 2B631D 
:l. C7E A24F 
lC813 2(1791D 
l C8:3 4C931C 
1.C:::6 A23B 
1C8::: 2136:31D 
l CE:B A287 
lC8D 20791D 
lC90 4C931C 

t C93 A5013 
1C95 2901 
1.C97 FO/i:1D 
1(:99 A2A[1 
1(:9E: 21)631D 
lC9E A24F 
1CAO 2121791D 
l CA:3 4CB:31C 
lCA6 A2:3f1 
lCA8 20631D 
1 CAE: A°"'j ·-·-;, 

,:",':'11 

I CAD 20?91D 
lCB/i:1 4CB:31C 

i.CB::: A51313 
lCB5 2910 
lCB? D(10D 
lC1::9 A2A13 
lCBB 2B631D 
ICBE A24F 
I CCI3 2(1791 D 
lCC3 4CD31C 
ICC6 A2:::13 
lCC8 
leCB 
ICCD 
ICDO 

2B631D 
H---:"::' 7 

':"'_'1 

20791D 
4CD31C 

(CD3 A50B 
lCD5 29138 

*--------------------------SEG~IEt~T 4--------------
D4 LDA CODE 

At·m $04 ( T U1I HGS SAME AS ABOI/D 
FEQ OVER3 
LDX #160 
JSR X40KHZ 
LD~-< #79 
JSR DELA'T' 
Jt'IP D2 

OVEP3 LD>< #48 
J::;P :'<40KHZ 
LD>': #135 
J :3P DELA'T' 
.. Tt-IP D2 

*--------------------------SEGMEHT 5--------------
D2 LDA CODE 

At~D $132 n H1 I t~GS ::;At'IE 8::::; ABOI/D 
BEQ OVEF:4 
LD>< #1613 
J :::W :<413 KHZ 
Lm< #79 
J ::;F: DELA'T' 
Jt'IP Dl 

OVEP4 LDX #48 
..I::;F: >A13I<HZ 
Lm< #1:35 
..I::;F: DELA'T' 
..It'IP D 1 

*--------------------------SEGMEHT 6--------------
Dl LDA CODE 

AHD $131 nH1It~GS SAt1E AS ABO',/E) 
BEG! O',/ER5 
LD>': #160 
J::;P ~': 4(1r.:HZ 
Lm< #79 
.J::;P DEL A',.' 
..It'IP t·lOTD1 6 

OVERS LDX #48 
..I 9,: :x: 413 K HZ 
Lm< #135 
..IS,,: DELA'T' 
RIP t-WTIlI6 

*--------------------------SEGMEHT 7--------------
HOTD16 LDA CODE :3 

AHD $113 2 
Bt~E OVER6 3* 
LDX #1613 2 
..ISR X413I<HZ 6.4,413130,8 
LDX #79 2 
JSR DELAY 6}3962 
..IMP NOTD8 3 

OVER6 LDX #48 2 
..ISR X4BKH2 6 , 4,121313.8 
LDX #135 2 
JSR DELAY 616762 
JMP HOTD8 :3 

*--------------------------SEGMEHT 8--------------
HOTD8 LDA CODE 

At·m $138 n H1It~GS :3 A~IE A:3 ABOI/E) 

Ocobel.1981 Issue 17 
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1CB7

1CB9

ICBB

1CBE

1CE0

1CE3
1CE6

1CE8

1CEB

1CEB

1CF0

1CF3
1CF5

1CF7

1CF9

1CFB

ICFE

1 B00

1D03

1B06

1B03

1B0B

1B0D

1B10

1B13
1D15

1B17

1B19
1B1B

1B1E

t D20

1D23

1B26

IB28
1B2B

1D2D

1B30

IB33

1B35

1B37

1B39

1B3B

1D3E

IB40
1D43

1D46

1D48

1D4B

1D4D

IB50

1B53

IB55

1B58

1B5R

1B5B

B00B

R2R0

20631B

R24F

2079ID

4CF31C
R230

20631D

R2S7

2079ID

4CF31C

R500
2904

B00B

R2R0

20631B

R24F

2079IB

4C131B

R230

20631D

R287

20791B

4C131B

R500

2902

B00B

R2R0

20631B

R24F

20791D

4C331B
R230

2063IB

R237

20791B

4C331B

R500

2901

D00D
nr- nrl

20631B

R24F

2079IB

4C531D

R230

20631B

R287

2079IB

4C53IB

R2FF

20631B

R2FF

2063ID

R282

0VER7

a-

N0TD4

OVERS

>*•

N0TB2

0VER9

NOTD1

OVER10

EOM

BNE

LBX

JSR

LBX

JSR

JMP

LBX

JSR

LBX

JSR

JMP

LBfi
RNB

BNE

LBX

JSR

LBX

JSR

JMP

LBX

JSR
LBX

JSR

JMP

LBR

RNB

BNE

LDX

JSR

LBX

JSR

JMP

LDX

JSR

LDX

JSR

JMP

LDR

HNB

BNE

LBX

JSR

LBX

JSR

JMP

LBX

JSR

LBX

JSR

JMP

LBX

JSR

LBX

JSR

LDX

COMPUTE!

OVER?

#160

X40KHZ

#79

DELRV

H0TB4
#48

X40KHZ

#135

DELRV

N0TD4
OCfiMCklT Q _
■_'C.UI lC.fi 1 .?

CODE
$84 (TIMINGS SRME RS flBOVEJ

OVERS

#160

X40KHZ

#79

DELRV

N0TD2

#48

X40KHZ

#135

DELRV

NGTB2

otui itri t i kj

CODE

$02 (TIMINGS SRME RS RBOVE)

0VER9

#160

X40KHZ

#79

DELflV

N0TB1

#48

X40KHZ

#135

BELRV

NOTB1
CCT:MCtJT 1 1
Ot'Jl IC.H I 1 I

CODE

$01 (TIMINGS SRME RS RBOVE)

OVER10

#160

X40KHZ

^79

DELRV

EOM

#48

X40KHZ

#135

DELRV

EOM
_ CCiTiMCklT 1 ■"!' C i '""

OtUntNl 1 ii <•■: lw>

#255

X40KHZ

#255

X40KHZ

#130
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lCD? D00D 
lCD9 A2A0 
lCDB 20631D 
lCDE A24F 
lCEO 20791D 
lCE3 4CF31C 
lCE6 A230 
lCE8 20631D 
lCEB A287 
ICED 20791D 
lCFO 4CF31C 

COMPUTE! 

Bt'IE OVER? 
LDlo: lt160 
JSP X40KHZ 
LDX #79 
JSR DELA'r' 
Jt1P t·IOTD4 

OVER? LD;-( #48 
JSR :x:4(WHZ 
LD::<: #135 
JSR DELA'r' 
J ~lP HOTD4 

*----- --- - - ----------------SEGMENT 9----------- ---
1 CF:3 A5(10 t~OTD4 LDA CODE 
1 CF5 2904 At·m $134 <T H1It~GS SAt1E AS ABO'·lE) 
lCF7 D00D BNE OVERS 
lCF9 A2A0 LDX #160 
1 CFB 20631 D J::;F.: i<:40KHZ 
l CFE A24F LDX #79 
1 D00 20791 D JSF.: DELA'r' 
lD03 4C131D JMP NOTD2 
1 Dt16 R230 O' ... 'ER8 LD)<: #48 
1 D08 20631I1 J:3R :>i4C1f<HZ 
IDOE A28? LDX #135 
ID0D 20791D JSR DELA'r' 
ID10 4C131D JMP NOTD2 

1D13 A5~30 
lI115 29~32 
ID17 D00D 
ID19 A2R0 
IDlE: 20631D 
IDlE A24F 
1D2~3 20791D 
lD23 4C331D 
ID26 A230 
1 D28 20631I1 
ID2B A287 
ID2D 20791D 
1D3(1 4C:::31 D 

J.K{3 A5~30 
lK:5 29~31 
ID3? D!:H,m 
ID39 A2A0 
ID3B 2(1631D 
ID3E A24F 
1 Ii4~3 20791 D 
lIi43 4C531D 
ID46 A23€1 
ID4::: 20631D 
ID4E: A287 
ID4D 20?91D 
lD5(1 4C531D 

1D53 R2FF 
lIl55 20631D 
1 D5:? A2FF 
1D5A 20631D 
ID5D A2:32 

*---------- ---- ----- - - -----SEGMENT 10-------------
t~OTD2 LDA CODE 

At·m $02 <TH1It~GS SAt'lE A::: ABO'·lE) 
Bt~E OVEF.:9 
LD:X: #160 
JSR ><:40KHZ 
LD:X: #79 
JSF.: DELA'r' 
Jt'lP ~jQTD 1 

O'·lEP9 LDi< #48 
J::;R ~<40KHZ 
Lm< #135 
J::;F.: DELA'r' 
Jt'lP HOTDl 

*---- ----------------------SEGMENT 11 - ------------
NOTDI LDA CODE 

AND $01 (TH1It~GS ::;ANE AS ABO'·lE) 
ENE O'./EPI0 
LDi<: #160 
JS~: >C:40KHZ 
LD:': #?9 
J:3R DELA'r' 
.Jt·lP EO!'l 

O'·lEP1~3 LDi< #48 
J:3F.: ;";40KHZ 
Lm< #135 
J:3F.: DELR'r' 
Jt'lP EOt1 

*---- ------ --- - - --- --- -----SEGNENT 12 & 13--------
EO!,l Lm< #255 

JSR :':4€WHZ 
Lm< #255 
J:3R :x:40KHZ 
LD:x: #130 

155 
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1B5F 20631D

ID62 60

1H63 R900

1B65 Efl

1H66 SD4FE3

1DG9 6901
idsb ns
1B6C D8

1H6D 3502

1D6F 8B4FE8

1D72 6501

1D74 Cfl

1D75 D0EF

1B77 Efl

1B73 60

in?s 0502

1D7B 0H0200

1D7E 20901B

1DS1 20901D

1D84 2090ID

1BS7 0502

1B89 0DS200

1B3C Eft

ID8D Cfl

1BSE DSEE

1D90 60

1991

JSR

RTS

# GENERftTE fl 4W
* FOR fl

X40KHZ

LOOP1

* DELflV

LENGTH f

LDX

HOP

STfl
rdc

OLD
CLD

STfl

STfl

flDC

mx
ENE
NOP

RTS

COMPUTE!

X40KH2

October. 1981. Issue 17

! HERTZ FREQUENCY ON VIfl PORT H BIT 0

)F TIME DETERMINED BV REGISTER X

#00

PORT

#1

TEMP

PORT

ONE

LOOP1

FOR fl LENGTH OF

* THE VftLUE IN

DELflV

L0OP2

RETURN

ORfl

ORfl

JSR

JSR

JSR

ORfl

ORfl

NOP

HEX

BNE

RTS

END

REGISTER

TEMP

TEMP

RETURN

RETURN

RETURN

TEMP

TEMP

L00P2

OTCiPTo f nK I

2

2

4

2
.-,

.—,

<L

4

3

2

3*

2

6

TIME
x

3

4

6,

6,

6,

3

4

e.

3*

6

■

1

113
1

.-■

-.,

112

I

DETERMINED BV

6-\

6 1

61

150

j

Using

Non-Pin-Feed

Forms In The

2022 Tractor

Printer
Rev Jack Weaver

Homestead FL

Most ofthe forms we use in our operation arc

punched for our 2022 Tractor I-Vrd CUM Printer.

I [owever there are some things we need to print

out on our printer, things for which we could not

justify the high cosl of having printed. We would

use relatively few over ;i year's time. Two examples

thai come to mind are Bank Deposit Slips and

pavroll checks. In m\ sons business we write three

pa) roll checks each week and we have aboul 50 to

73 checks to deposit in the hank each week.

We have been using a very easy and unique

way to print on standard checks and standard hank

deposit forms using our 2022 printer. We have

found it very exact and that it can be perfectly

registered each time the forms arc used.

Basically the method we use is as follows: We

lake one or more sheets ol blank white fan-fold pin

lvv([ paper and very carefully lay the proposed

forms out on the paper — tracing the outline ol

each one on the pin-feed paper. The corners of

each form are clearly marked in black ink.

The pin-feed paper is then taken and laid on a

flat surface outside and carefully sprayed with

#1301 KRYLON brand Crystal Clear Acrylic spray

coaling. We mention this brand because we have

found that it will be less likely to crack or peel.

After the one side is completely dry — turn it over

and spray the back side. Repeal for a total ol four

or five coats — allow ing lime for each coat to

fully dry.

When I he paper is completely dry you will in

effect have a plastic sheet — perforated for your

pin Iced printer.

It is very important that yon use a transparent

type opaque cellophane tape and tape the tear

perforations so it will not separate as it is being

used. The tape should also be taped over the side
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lD5F 20631D 
1M2 60 

lD6:3 A90£t 
lD65 EA 
1II66 8D4FE8 
lD69 6901 
1II6B D8 
lD6C D'-' ," 

JSR 
F:T:3 

;; GEt~ERATE A 4(W HERTZ * FOR A lENGTH OF TINE 
~---:40KHZ lDi<: #00 

lOOPl 
t·jlJF' 
8TA 
ADe 
ClD 
ClD 

PORT 
#1 

COMPUTE! October, 1981 Issue 17 

FPEOUENC'y' ot~ \0' I A POPT A BIT 0 
DETEPt'l I ~jED B'r' PEG I :3TEP >~ 

2 
2 
4 -., 
2 I 
2 113 
2 I 

lD6D :35~32 STA TEMP 3 J 

lD6F t::D4FE8 :3TA F'OPT 4 " 
lD72 6501 ADC ONE :3 112 
lD74 CA DEX 2 I 
lD75 DOEF BNE lOOPl 3*J 
lD77 EA ~jOP 2 
lD78 613 PTS 6 * DElA'r' FOR A lENGTH OF TINE DETEPMmED B'r' * THE VALUE IN REGISTER X 

DELAY ORA TENP 

lOOP2 

RETURN 

OF.:A TEt'lP 
JSR RETUF.:N 
J :3F.: RETURN 
JSR RETURt~ 
ORA TE~lP 
ORA TEt1P 
~jOP 

DEX 
lOOP2 

:3 
4 
6) 6-., 
6.,61 
6 .,61 
3 150 
4 I 
2 I 
2 I 

6 

1D79 05~32 
lD7E 0D0200 
1D7E 20901D 
lD81 20901D 
1 D84 2~3901 D 
lD87 0502 
lD89 (@)200 
lD8e EA 
lDE:D CA 
1D8E D0EE 
lD90 60 
1D91 

BNE 
RTS 
Et·m START-----------------------------------

Using 
Non-Pin-Feed 
Forms In The 
2022 Tractor 
Printer 
Rev Jack Weaver 
Homestead FL 
i\[oSI or the ('orlll s we use ill ollr operat ioll arc 
pUIK h cd for our ~()~:l '1'1';1("101' Feed CHi\ 1 Prilli c r. 
Il owc\'c r t here are SOllie thin gs ,,'C lIeed to prillt 
ou t O il ou r prillt er. l hill~S for wh ich \\ 'C could lIot 
jllstify th e high ('OS I of hav in g prill ted . vVe wO lild 
li se relat ive ly few (J\T I' ; I yea r's t illl e. Two CX;ltll pl cs 

thaI c Olll e to IllilH[ an: Bank De posit Slips alld 
p;'}Tol l ( hecks " III Ill y SO Il" S busill ess \\"e wri[c [hree 
pa yroll chec ks cach week ;t1ld we ha vc abou [ :-}() [0 

7:-) c herks [0 d e posi l ill [lit' h;llIk eac ll \\"t'ck" 

\,Ve ha ve been usin g a ve r y easy ancilinique 
\\"ay lo prinl o n slandarci dux ks and s tanda rd bank 
deposit fo rms using o ur 2022 printe r . We h;,,·c 
fo ulld it vc ry exact and that it G il l be perfect ly 
regislc rcd ca(h tim e lhe fo rm s arc used" 

Basical ly the method we Il se is as fo llows: We 
take one 0 1" Ill o re shee ts o f"bla llk wh it e fa ll -fo ld pin 
ked paper and ve r y care fnl ly la y th e pru posed 
form s out 0 11 [he pape r - [ra( ing lhe o utlin e of 
cach one 011 lhe pin-feed pape r. The corne rs of 
each form are cl earl y marked in blac k ink. 

T he pill -feed pape r is thc ll tak e n a nd bid Oil a 
11(11 s lirface olilside and {"a rc hdl y sprayed with 
# I ~() I KRYLO N br;II 1(1 Crystal Clear Acry lic sprav 
coa lin g" \,Ve me ntion lhi s b ran d beca use \\T ha\"(~ 
found that it will be less likel y to crack o r peel. 
r\ fll"T til e o n e side is CO III pi c! cl Y dry - III rll it ovcr 
all d sp ra y th e bac k sid e" Re peal I'or ;\ lo[;d or ("ollr 
o r li ve ( oa ts - allow ing li lli e for eac h coa t [0 
full y dr y. 

Wh e n th e paper is colllplete ly dr \' yo u ,,·ill ill 
e ffect ha ve a plas ti c shee t - pcrror;iI_cd fo r ~ ' ()lI r 

pill I"ced prillt e r. 
It is vc r y impo r tanllhat you use a lra nsparcllt 

type opaque ce llophane tape a nd t.ape th e tea,. 
pe rf"orat io ns so il wi ll n ol se parate as il is be ing 
used. T he ta p e shou ld also be taped o ve r th e side 
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and lop margins of each form outline — so each

form can be taped to the page and then removed

without doing damage lo the plasticized paper.

If you are very careful in drawing your outline

of the forms —and careful in the formal program

ming of the printer — you can make each copy

exactly like the previous our.

Very important — It is necessary to draw a

line on the plasticized sheet at the bottom of the

lever on the right hand pin-feed mechanism. This

will let you know where to start your printing to

get perfect registration each time.

The tape on each form is almost unnoticeable

since we use only a square one half-inch square at

top and bottom of each form — which, when

removed from the plasticized paper form holder,

is simply folded over to the back side.

Our bank tellers were impressed and could

not figure out how we had done it. When making

Bank Deposits we use the form in conjunction with

a program which credits the check to the customer

while at the same time makes a very neat Bank

Deposit Slip.

The possibilities for this are unlimited. We

have been using one sheet for (i months and it is

still going strong — maybe for another 6 months!!

Begin run with bottom

of tractor clamp here.

O

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

CHECKING ACCOUNT DEPOSIT TICKET 63-ISB

670

Datron Systems, Ing.

DIXIE NATIONAL BANK
OF DADE COUNTY

MIAMI, FLORIDA 331B6

82/05/81

12.09

1091

1002

1003

1000

1005

1006

1010

1008

1009

4011

[4011

1013

3014
Q815

1019

1021
1020

1022

1018

1004

1007

1017

1016

BOOSTS flNDREW

ffLRCCfl TONV

flLL£M_VIRGINIfl

'5 10

flNDEESON BRENT
flNSBflCHER ROBER

flTHEBIQH EELIHD
tWILfl ENRIQUE

'EBKEB BOBBY

ERUDEflN JRCQUES
EflUDEBN JRCQUES
ERZZRNI RICK

BEflTUS LURRY

BELL HOWflRD

SEHITEZ RflPHftEL
"ELfilR CLflY

ELRKISTOH HENRY

■BOflRSWINE JflCK
•BOOHER D.E.
-CLINTON BRUCE

-COHN HflRLflN

3.25

15.09

5.00

IS.60
10.00

125.00

■CONNER C.L

'COREETT CHflRLES
'FflLK VICTOR

TOIAl DOM OIHSI SIDE

OK AMACHEO LIST

TOTAL '95. b?

I Cod* V -lit nc

670

CHECKING ACCOUNT DEPOSIT TICKET 63-108

Datron Systems, Inc.

DIXIE NATIONAL BANK
OF DADE COUNTY

MIAMI, FLORIDA 33156

02/85/8 1 POUADS C1NTS

J ■
CHECKS "» "t" st'*»*iui

1001 RGClSTR flNriFFU 12.00

1082 'RLRCCfl TONY 15.00

1083^LLEN VIRQliJIfl 42.30

1885.flHBERS0N BRENT _ 16.00

1006 -flNSBfiCHER ROEER 18.06

1010,'flTHERTON EELINI' 13.00

1008|'flVILfl ENRIQUE 125.88
1889 ,'EfiKEE^EQEEY _\ 56.7_5_
4011 ERUDERN JRCQUES 48.80
dOll EflUIiEflN JflCQUES 56.08
4012 BRZZftNI RICK 56.95

813 EEflTUS LflRRY_ 35.88

EELL HOWflRE 15.00"
EENITEZ RRFlHREL 65.08

rELRIR CLftY 25.00
'ELfiKISTON HENRY 5.08_

■EOflRDt-JINE JRCK 65.00

•BOOHER Ii.B. 6.54
■CLINTON BRUCE 33.68

■COHN HflRLflN 9.88
•CONNER C.L 22.80

■COREETT CHflRLES 36.09

FflLK VICTOR 7.50

1019

=1821
1820

1822

1818

1884

1887

1817

1816

TOTAL FSOM OTHER SIDE

OR ATIACH1D LIST

Sk TOTAL

Cod* o' any oDol^ablt tolFecTion

O

O

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o
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and top marg ins o f each form outline - so each 
fo rm can be ta ped to the page and then removed 
without doing damage to the plasticized paper. 

since we usc o nl y a square one half-inch square al 
top and bOllom of each fo nl1 - wh ich, when 
removed rrom the plasticized pape r for m holder, 
is simply fo lded ove r to the back side. I r you are very careful in drawing your outl in e 

of the fo rms - and ca rerul in the rormat progra m
ming o f the printer - you can make each co py 
exactl y like the prev io us one. 

Ve ry illlportanl- It is necessary to draw a 
line o n the plasticized sheet a t the bOLlom o f the 
leve r o n the ri ght hand pin-feed mechani sm. This 
willl c l you kno w whe re to slart your printing lO 
gel perfecl registration each lime . 

Our bank te ll e rs we re impressed and could 
not ligure out how we had do ne it. Whe n mak ing 
Bank Deposils we use the form in conjunn ion with 
a program wh ich credits the check to the customer 
while atlhe sa me lime makes a very neat Bank 
Deposit Slip . 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

T he tape on each form is alm ost unnoticeable 

T he poss ibi li t ies for this are un li m ited . We 
have been using one sheet fo r 6 monlhs and it is 
still going strong - maybe For another 6 momhs!! 

CHECKING ACCOUNT DEPOSIT TICKET 

D ATRON SYSTEMS, I NC. 

53-ISS 
6""70 

DIXIE NATIONAL BANK 
OF DADE COUNTY 

MIAMI,FLORIDA 33156 

02/ 05/ 81 OOll .... S enos 
DAlE 

CU RR ENCY -----, 12. 0e 

COIN ! 1 
CHECKS I' ST I ,"""," .m""''';;;;''''''';-+~';'''''J-3' r-5 

10131 ;EG.O.SIB~BljDREW 12_0~_ 
11302 1RLACCA TOti'.' 15.00 
1003 ,'81 I EN IIIRGllH8 42 0~_ 
1000 ·5 10 5.0(' 
10135 'ANllERSDtUlREtjJ ----16-. ~~ 
1006 'fItiSBACHER ROBER , 10. -pe 
1010: r.jJ3IHERI.OILBELlHlL. 13. E'0 
1008 'A'·IILA EliRIQUE 125. \30 
10139 'BAKER BOBIN 5". 75 
i 011 'BAUDEAN JACgIJ~§ 48. 00 
<:1>011 ID.E8t:LlACQIIH; "''' : C,(. 
"t012 1'BAZZANI RICK , 56 . ~5 
J013 1'BEATUS LARR',' 35.130 , 
oI131~ I:BELL HOI·lARD 15. eEl ' 
Cl('15 ,BENITEZ RAPHAEL 65.00 
~\El19 1'BLAIR CLA',' 25.00 I 
;S021 HBLAKISTON HENR',' 5.0El 
1020 1' ijg~RDl, I NE JACK I 65. 00 
1022 "BOOHER D.B. 6.54 
1018 1;fi:JI~TOtrBRUCE-----r- 33-:-6S---j 
H)04 ,COHli HARLAli I 9 . 0(1 I 
1007 "~ONNER C. L 22.0(1 
1017 ,CORBETT CHARLES 36.08 
1816 :~ALK VICTOR J 7.5(' I 

10'Al FlO .... OHI!I SID I 

01 A"A(H ( O IISf 

", .. , TOTAL I :~,':;":,,, 

Begin run with bottom 
of tractor clamp here . 

CHECKING ACCOUNT DEPOSIT TICKET 

D ATRON SYSTEMS, I NC. 

DIXIE NATIONAL BANK 
OF DADE COUNTY 

MIAMI, FLOIUDA 33156 

,~~~0:,;2:,;/=(1:,;5:,;ro..:'8:..:1~..J~I"" S re~ ~All _ I I 

~c~u~"~'~NC~Y ____________ ~12~_~ 

COIN 
3.25 

CHf CKS 1111 UtM ", .. u". 
10,H laODSTA 8Im!i:£!< 12 flfLJ 
1£'02!'ALACCA TON'r' 15.013 
113£13 '81 I EH 'y~I.RQll{I.B_ .-A~ 

I. 

10135 !:ANDERSDlL EBEtU ___ I.6.ll.0 
1006 1 :~;iSBACHER ROBER ! 1 £'. 00

H 
1010 ~ruER1.OI:LEELl tJIL.L13 .• J:J1'l 
10('8 1:~;n LA ENR I QUE I 125. 00 
10(19~BKE~B~' 5.6.2.5.-; 

4011 '$AUDEAN JACG!UES I 48. 00 ! 
ol011 "BAUDEAli JACG!UE:3 56.130 
Uf012 ' BAZZAt~I RI CK 56.95 
~10 1 3 'BEATUS LARR',' ' 35. 0[' I 
ci(J14 ' ~ELL HOI·1A~:D 15.00 
q015 '~ENITEZ RAPHAEL 65. E'(J 
_\019 "BLAIR CLA',' 25.00 
'=11321 "BLAKISTOH HEHR'T' 5. £10 
1020 "BOARDI,INE JACI( 65 . 00 
1022 "BOOHER II. B. 6 ~ 4 
1018 'CLINTOIi E:~:UCE 3:::-rr:-
1004 ,COHII HA~:LAH 9. GO 
1 ~j(17 'Cot..jt~ER C. L 22. eo 
1017 'CORBETT CHA":LES 36.0[) 
1016 'FALK VICTOR 7.513 

"------
" 
" 
10'AI ItOM OTH I I 1101 

01 AtrAeH IO liST 

"'''' TOTALl .. ,~'" 
'0'" "' " 

---

795.~7 

....... 

~o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 



CBM/PET? SEE SKYLES ... CBM/PET?

"Should we call it Command-O

or Command-O-Pro?"

That's a problem because this popular ROM is

called the Command-O-Pro in Europe. (Maybe

Command-O smacks too much of the military.)

But whatever you call it, this 4K byte ROM will provide your CBM BASIC 4.0 (4016,

4032) and 80.12 computers with 20 additional commands including 10 Toolkit program

editing Bud debugging command1, and 10 additional commands for screening, formatting
and disc ilk1 manipulating. (And our manual writes dug op 39 additional commands in the
course of doing a 78-page manual!)

The Command-O extends Commodore's 80.12 advanced screen editing features to the ulti
mate. You can now SCROLL up and down, insert or delete entire lines, delete the char

acters to the lefl or right of the cursor, select TEXT or GRAPHICS modes or ring the
8032 bell. You can even redefine the window io adjust il by size and position on your

screen. And you can define any key to equal a sequence of up to 90 key strokes.

The Command-O chip resides in hexadecimal address S9000, the rightmost empty socket

in 4016 and 4032 or the rearmost in 8032. If there is a space conflict, we do have Socket-

2-ME available ai a very special price.

Skjles Kuarantees >nur satisfaction: if you are not absolutely happy with your new

Command-O. return it to us within ten days for an immediate, full refund.

Command-O frnm Skjles Electric Works $75.00

Complete with Socket-2-Me 95.00

Shipping and Handling /USA/Canada) $2.50 (Europe/Asia) $10.00

California residents must add 6B,'t/6l/i% sales tax, as required.

) SkyleS Electric Works \ isa/Mastereard orders: call tollfree
231K South Whitman Road (800) 227-9998 (except California).

Mountain Mew, California 94041 California orders: please call (415)

(415) 965-1735 965-1735.

/IAI90 "■■ S31AXS 33S

CBM/PET? SEE SKYLES ... CBM/PET?

'You mean this one little

Disk-O-Pro ROM will give my

PET twenty-five new commands?
And for just $75.00? Why, that's only $3.00 a command!"

The Disk-O-Pro in ani PET with Version HI (BASIC 2.0) ROMs <### COMMODORE

BASIC ###) will give 19 software compatible disk instructions': 15 identical with the new

BASIC 4.0 (or with 8032 ROMs) compatible with both old and new DOS. Plus 4 addi

tional disk commands.. .including appending (MERGE), overlaying (MK.RGE # )

and PRINT USING, allowing formatting output of strings and numbers on the PET
screen or on any printer.

'NOTE: Old DOS doesn 'I recognize three of (he commands.

Those are ju.si 3 of the important commands— and there are 7 more beauties — on
your Disk-O-Pro that have never been available previously to PET/CBM users. (Skyles

does it again!)... Beauties like the SOfttouch key (SET) which allows you to define a key

to equal a sequence of up to 80 keystrokes; like SCROLL whereby all keys repeat as well

as slow scrolling and extra editing features; like BEEP which allows you to play music on

your PET.

The Disk-O-Pro is completely compatible with the BASIC programmer's Toolkit. The

chip resides in the socket at hexadecimal address $9000. [he rightmost empty socket in

most PETS. And for the owners of "classic" (or old) PLTS. we do have interface

board*.

(For those owning a BASIC 4.0 or 8032. even though the Disk-O-Pro may not be suit

able, the Commund-O is. Just write to Skyles for additional information. Remember, we

have never abandoned a PET owner.)

Complete with 84-page manual wrilten by Greg Yob...who was having so much fun

that he got carried away. We had expected 32 pages.

Skyles (juarantees >our satisfaction: if you are not absolutely happy with your new

Disk-O-Pro ROM chip, return it to us within ten days for an immediate full refund.

l)isk-0-Pro rromSk>les Eleclric Works $75.00

Complete with interface board (for "classic" PETS) 95.00

Shipping and Handling (USA/Canada/ S2.50 {Europe/Asia) $10.00

California residents must add 6Po/6h Vo sales tax, as required.

Skyles Electric Works
231E South Whisman Koad

Mountain View, California 94041

(415) 965-1735

Visa/Mastercard orders: call tollfree

(800) 227-9998 (except California).

California orders: please call (415)

965-1735.

/IAISO •"• S31AXS 33S 6l3d/IAiaO" c/>

"Should we call it Command-O 
or Command-O-Pro?" 
That' s a problem because this popular ROM is 
called the Command-O-Pro in Europe. (Maybe 
Command-O smacks too much of the military.) 

BUI whatever YOll call il, [his 4K byte RO~'I will provide your C BM BASIC 4.0 (4016, 
403 2) and 8032 corn pUlcrs with 20 additional commands incl uding 10 Toolk it program 
ed iling ilnd debugging commands and 10 addition,ll commands fo r screeni ng. for matting 
and disc File manipulating. (And our manual writer dug up 39 additional commands in Ihe 
course of doing a 78-pagc manual!) WATCH 
The Command·O extends Commodore's 80)2 advanced screen ed iting fea lures [0 the ulti
male. You can now SC RO LL up and down, insert or delclc emire li nes, delete the char
acters [0 Ihe lefl or right of the cursor, selecl TEXT or GRAP HICS modes or ring lhe 
8032 belt. You can even redefine the window to adjust it by size and position on your 
screen. And you can dcfine any key to equal a sequence of up to 90 key strokes. 

THIS 

The Co mmand-O chip resides in hexadeci mal address 59000. the rightmost empt)' soc ket 
in 4016 and -W32 or thl." rearmost in 80]2. If there is a spacl." conflict ..... e do han' Socket· 
2- 1\'IE a\'ailable at a \'ery special price. 

SPACE 

Sk ~ l es guarantees ~our sa tisfaction: if you arc not absolutely happy with your new 
Command-D. return it [0 us within ten days fo r an immediate. full refund. 

Command-O frum Sk,les [I('etrie Works ........ 

Complete wilh Sod.:t·t·2-Me 

ShippillK und NuIlfJfing ....... . , ... ............. (USA I Col/ada) 52.50 (Europe! Asia) S I 0.00 
California residems must odd 6~;16 !-oH; sofes lax, as reQllired. 

Skyles Electric Works 
H IE So uth Wh isman Road 
Muunt ain View. California 94041 
(41 5) %5-1735 

WATCH 

THIS 

SPACE 

Visa/ Masterca rd orders: 
(800) 22.7·9998 (except Ca lifornia). 
Ca lifornia orders; please call (415) 
965· 1735. 

"You mean this one little 
Disk-O-Pro ROM will give my 
PET twenty-five new commands? 
And for just $75.00? Why, that 's onty $3 .00 a command! " 
Thr O;sk-O· I' ro in any Pli wilh \'(' rsion III (BAS IC 2.0) ROMs (11I1If CO MMODORE 
llAS IC ;;NII) wi ll give 19 software compatible disk ins truct ions· : 15 identical wilh the new 
BASIC 4.0 (or with 8032 ROMs) compatible with both old and new DOS. Plus 4 addi-
tional disk commands .. .including appending (MERG E). overlaying (MERG E # _ _ __ ) 
and PRI NT US ING, allo ..... ing formatting ou tput of stri ngs and numbers on the PET 
screen or on any printer. 
-/VOT£: Old DOS doesll'/ ret'ogniU Ihree of Iltt' communds. 

Those are j ust J o f thc impo n :ulI commands- and there arc 7 more beauties-on 
you r Disk·O·Pro that ha\'e never been available previously 10 P ET IC BM users. (Skyles 
does it again!) . .. Beaut ies like the sofuow.:h key (S ET) which allo ..... s you to define a key 
to equal a sequence of up to 80 keystrokes: like SCROll whereby all keys repeat as ..... 1." 11 
as slo ..... scroJ1ing and extra editing features: like 8 EEP which allows you 10 play music on 
your PET. 

T he Disk-O-Pro is completely compatible ..... ith the BASIC programmer's Toolkit. The 
chip resides in the socket at hexadecimal add ress S9000. the rightmost empty socket in 
most PETS. And for the o ..... ners of "classic" (or old) PETS, we do ha\'e interface 
boards, 

(For those owning a BASIC -1 .0 or 8032. even though the Disk·O-Pro may nOI be suit
able, the Command-O is. Just write to Skyles for additional infor mation. Remember. we 
have never abandoned a P ET owner.) 

Complete with 84-page manual wriu ell by Greg Yob ... who was ha ving so much fun 
that he got carried away. We had e .~pcc l ed ]2 pages. 

Sk, lt's I!. uanilltees ~o ur sil tis rul' tio n: if you a rc not absolutely happy with you r ne" 
Disk·O- Pro ROM chip. return it to us within ten da)'s for all immediate full rl'fund . 

Ilisk-O-Pro rrom Sk ~ l rs Elrc lrie Wurks. .............. .. ...... S75.00 
95.00 
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HowAnd Why

You Should Use

PEEK (155)

Instead Of GET
David M. Miller, Howard Beach, NY

In many two player action games, one player lias a

keyboard-screen control advantage over the other.

By (his I mean if" player A holds down the "2" key

for instance, and player B presses the "W" key, the

PET will only acknowledge the depression of the

"2." But if player B holds down the "W" first and

player A presses the "2," the PET will again only be

aware of the depression of the "2." This problem

arises when you use the GET command. To illus

trate this problem more clearly for those of yon

who are not familiar with it, type in the following

program:

10 GET A$:IFA$ = "" THEN 10

20 PRINT A$: GOTO 10

If the "2" and "W" are pressed together (in action

games it is likely that two keys may at the same time

be depressed) the PET prints only the "2." Even if

the "W" is pressed firsi, and then the "2," in the

end, when both are depressed the PET will only

print the "2." That, of course, gives player A a

large advantage m the game.

The easiest way to overcome this unfairness is

lo use the memory content of PEEK( 155) in Up

grade ROMs. I think it is PEEK (512) in Original

ROMs, hut I did not test it. Using this instead of

GET gives both players an equal keyboard-screen

control over his "man."

The only drawback using this method is that

each player has control over only two keys each, so

this feature would only be advantageous in certain

games.

The left player must use the RVS key and

SPACE key; the right player must use the left carat

<, and left bracket [.

Memory 155 has a value of 255 unless one or

more of the four keys mentioned above are de

pressed. When 2, 3, or all 4 keys are depressed

independently or simultaneously, memory 155 has

a special value which is given in the chart below.

Key(s) Depressed Value of PEEK(155)

NONE 255

RVS 254

SPACE 251
< 247

[ 253

RVS, SPACE 250

RVS, [ 252
RVS, < 246

SPACE, [ 249

SPACE, < 243
[, < 254

RVS, SPACE, [ 242

RVS, SPACE, < 241

RVS, SPACE, [, < 240

Note: PEEK(155) never has a value of 244.

Using these values in your program you can

branch off to a step which will carry out the required

function. To illustrate how you can use this in a

game situation, consider a game in which two

players have two guns each. Part of the program

may look as follows:

10 IFPEEK(155) = 254THEN REM SHOOT TOP

LEFT GUN

20 IF PEEK{155) = 249 THEN REM SHOOT TOP

RIGHT AND BOTTOM LEFT GUN

30 IF PEEK( 155) = 240 THEN REM SHOOT ALL

FOUR GUNS

Using PEEK(155) in place of GET makes the

keyboard-screen control, and, in effect, the entire

game, fair and equal for both players. I hope you

can take advantage of this feature in programming

your next interactive action game, or revising an

old one. If you have any comments on this idea,

please send them directly to me.

David Miller

149-45 83 St.

Howard Beach, NY I 1414 ^

QUALITY SOFTWARE

For The Commodore Pet

DISK CATALQ6ER (16.32K) - S19.95

DISK UTILITY PAC m, 32KJ* $34.95
Disk caialoger ond disk restore

■ Specfy 3.0, d.O [dO col), 4.0 (80 col)

32K SIMULATED DISK (for ,ape bosod SyStOmS] S12.95

F.ll 32K with basic programs

Built-in directory will ollow immediate

execution of any progrom

Entire library can be saved to tape

Send for Software Catalog, or order from;

CompuSoft, Inc.

P.O. BOX 997 - TROY, Ml 48099

NEW PET/CBM SOFTWARE

ASTROIDZ-Based on [he popular arcade game and now you can

play it for hours at home on your PET/CBM Save [he galaxy from ihe

invading ASTROIDZ. Four levels of play and great graphics wuh

moving ASTROIDZ .... CASS 8k S9.95

MUNCHMAN Based on the Pm Man arcade game. Its you

against the computer munchcrs ZIP and ZAP Can you deaf out the

maze first or will they get you? Wan until you see the fantastic graph

ics on this game CASS 8k S9.95

ALL OUR SOFTWARE RUNS IN 8K

OLD-NEW ROM

WRITE FOR CATALOG

CompulcrM.il.

****************************

Box 1664E. Lake Havasu. AZ864G3
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III man y two player action games, o ne player has a 
keyboanl-scrccn control advantage over th e ot her. 
By this I mean if player A holds down the "2" ke)' 
for instance, and playe r B pre~ses the "W" key, the 
PET will on ly acknowledge the depression of the 
"2." But if playe r B ho lds down the "W" first and 
player;\ presses the "2," the PET wi ll aga in on ly be 
aware of 1 he de pression o f the "2." T his proble m 
ar ises when yo u Li se the GET command. To illus
trate thi s proble rn more clearl y for those of you 
who arc not fam iliar with it, type in th e foilo\\'ing 
program: 

10 GET A$:IF A$= "" THEN 10 
20 PRINT A$: GOTO 10 

I r the "2" a nd "W" are pressed together (in acti on 
games it is likel)' that two keys may a t the sa lll C tim c 
be dep ressed ) the PET prints on ly the "2." Even if 
the " W" is pressed first, and then the "2," in the 
e nd, when both a re d epressed the PET will onl y 
prilllthe "2." That, of course, gives playe r A a 
large advantage ill the game. 

T he eas iest wa y tu overcome this unfairness is 
to usc Ihe I1lcl1lor),contentofPEEK( 155) in Up
grade RO~ Is . I Ihin k it is PE EK (5 12) in Origina l 
RO~!s , but I d id not test it. Using this instead of 
GET g ives both playe rs an equal keyboa rd -screen 
(01111'01 O\'C..T his "man." 

The onl y drawback using this method is that 
each pla ye r has control ove r onl ), two keys each, so 
this feat ure wou ld o nl y be advantageous in certain 
ga mcs. 

QUALITY SOFTWARE 
For The Commodore Pet 

DISK ClTIlDGER ( 16. 32K ) ' ...................... S 19.95 

DISK UTILITY PIC 116. 32K) ' ...................... S34 .95 
O,~k eal aI09 '" and d,~ 1t 'e ~ l o.e 

• Speedy 3.0, 4.0 (.1 0 (all. .1.0 (80 cal ) 

J2K SIMULATED DISK <'0< 'ap" bas ed sys'ems ) S12 .95 
Fill 32K w l, h baSIC programs 

Bullt"n d .. "e ' o'Y WIll 0110 ..... ,mmed,a'e 
"""eu',on 01 any p'09,am 

Enl"" I,b. a. y can be ~av"d ' a 'ape 

S"nd fa , Sa ftw a. " Ca'alog . or orde, f, am: 

CompuSoft, Inc. 
p.o. BOX 997· TROY. MI .18099 

T he left playe r ll1ust use the RVS key and 
SPACE ke)' ; the rig ht playe r must usc the left carat 
(, a nd left bracket [. 

Memory 155 has a va lue of 255 unless one or 
more of the four keys mentioned above are de
pressed. When 2,3, or a ll " keys are depressed 
independently or simultaneousl)' , memory 155 has 
a special value which is given in th e chan below. 

Key(s) Depressed Value of PEEK(l 55) 
NONE ........... .... . ..... .. . ...... .. ... 255 
RVS ........... . .. .... . .. .. .. .. . ... . . . ... 254 
SPACE . .. .. .. ..•........ . .• . .. . • .• . ...... 251 
( .. .... .. .... ....... . ... . . ... . . .. . ....... 247 
[ . ...... .. ... ... .• .•...... •... . . . •. ..... . 253 
RVS, SPACE .. ....•.•.. ....•.... .. •.•. .... 250 
RVS,I ........ ..... .•. . ....•.• . .. . •. • .... . 252 
RVS, ( ... .. ... ...• ... . . .. . . ... . •. • . •.... . 246 
SPACE, r . .• . . .. • . ..•.... . . •.• . ... . .• . . ... 249 
SPACE, ( . .. ... . . . • ... . ....•.• . .. .. .• . . ... 243 
[, ( .. .. . .... ..... .. •.• . ... ..• .. ....•..... 254 
RVS, SPACE, [ ..... ............ . ... . .. ..... 242 
RVS, SPACE, < . . . ...... .... ... .. ......... . 241 
RVS, SPACE,I, ( .......... . ..... .. . .. . ..... 240 
Note: PEEK(155) never has a value of244. 

Using these va lues in your program yo u can 
branch olTto a step which will ca rry out the required 
fUllction. To ill ustrate how yo u can use this in a 
gamc si tuation, consider a ga me in which two 
players have two guns each. Part of' the program 
may look as follows: 

10 IFPEEK(155)=254 THEN REM SHOOT TOP 
LEFT GUN 
20 IF P EEK(155) = 249 THEN REM SHOOT TOP 
RIGHT AND BOTTOM LEFT GUN 
30 IF PEEK(155)=240 THEN REM SHOOT ALL 
FOUR GUNS 

sing PEEK( (55) in p lace of GET makes the 
keyboard-screen control, a nd , in e ffect, thc e ntire 
gamc, ". ir and eq ual for both players. I hope yo u 
ca ll take advantage of this fea ture in programm in g 
yo ur next interacti \'e action game, o r rev ising an 
old one. I r you have all Y comments o n this idea, 
plcasc send the III direc tl y 10 "'C. 

David Miller 
149-4583 St. 
Howa rd Beach . NY 114 14 

NEW PET/CBM SOFTWARE 
ASTROIDZ-Based on Ihe popural arcade game and now you can 
play It tor haUlS al home on yOUl PET/CBM Save the galaxy from the 
rnvor1dlng ASTROIDZ FoUl levels of play dnd great graptllcS wllh 
movIng AS ROIOl (ASS 8k S99S 

MUNCH MAN-Based on 111(' P.1C M eln .. lIcade game. lis you 
Clgalml Ihe compuler munchels ZIP and lAP Can you cle,:!r OUI Ihe 
Illaze fllSI or WIll Ihey gel you7 W.3JI untrlyou see Ihe famasllc graph· 
rcs on thrs game (ASS 8k S9.9S 

ALL OUR SOFTWARE RUNS IN 8K 
OLD·NEWROM 

WRITE FOR CATALOG 

•••••••••••••••••••••••••••••••••••••••••••• 
CompulC'fMal. Box 1664E. lilke Hilv<tSI J. 1\Z 86401 
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AIM 65 BASIC

Floating-Point

Arithmetic

From Machine

Language
Paul Beasley,

Mobile, AL

Writing floating-point operations in machine lan

guage on a microprocessor is a '"messy" proposition.

I avoid it like the plague unless I absolutely must

do it. Bm I have discovered how to use the floating

point routines in the AIM 65 BASIC ROM's. It's so

easy even I do not mind floating-point applications

any more.

AIM 65 BASIC Floating-Point Numbers

For those who are unfamiliar with floating-point

numbers, particularly on the AIM 65, I'll describe

the floating-point number format. Floating-point

representations are similar to scientific notation.

An example of a number written in normalized,

scientific notation is .27 x 10 ( = 27). Computers

commonly use a similar scheme except instead of

10 as a base, the base 2 is used (e.g., 27 = .84375

x2 '). By storing the sign, the exponent of 2, and

the mantissa of the number, a broad range of

values can be efficiently represented. In the AIM

65, this is accomplished by storing each floating

point number in five consecutive bytes as follows:

12 3 4 5 E = exponent

E M3 M2 Ml MO M3,M2,M1,MO = mantissa

S = bit7 S = sign

Note: Bits in a byte are numbered 0 (LSB) to 7 (MSB).

The exponent, K, is a power of 2 and is biased so

that F = $80 actually corresponds to a power of 0,

E — $7F corresponds to -1, K = $!S1 corresponds to

+ 1, etc. When a floating-point number is normal

ized, the mantissa is shifted so that the first 1 bit of

the mantissa falls in bit position 7 of M3. This

means that bit 7 of M3 will always be 1 and the

exponent reflects the number of bits that the man

tissa was shifted in order to have the implied decimal

in front of the first 1 bit. E = $80 means no shifts

were required; F = $<SI means ihc mantissa was

shifted right one bit; F = $7F means the mantissa

was shifted left one bit; etc.

Since bit 7 of M3 is always 1 using the above

method, it is stripped off and restored only when

performing arithmetic operations (this process is

explained later). So, when a number is stored in

memory, this bit position is used to store the sign

of the number — 0 for positive and 1 for negative.

(Incidentally, the floating-point representation of

0 is all five bytes equal $00.) My previous example

of the mim her 27 would be stored in memory as fol

lows:

85 58 00 00 00

AIM 65 BASIC Floating-Point Accumulators

In order lo use floating-point numbers in arithmetic

operations, BASK! reserves twelve bytes in Page 0

to provide two floating-point accumulators. Ac

cumulator 1 (FPAC1) is in locations $A9 through

SAE and accumulator 2 (FPAC2) is in locations

$\\ I through $B6. Each accumulator spans six

bytes and has the following format:

S = $00 for +

$FFfor-

As I mentioned earlier, when numbers arc stored

into memory, the sign is put into bit 7 of MS. Tech

nical . this is accomplished as follows:

1

E

2

M:,

3

M2

4 5

Mo

f>

S

(M3 A $7F) (S A $80)

strips off strips off

most significant all bits except

bitofM3 leftmost bit

V denotes logical OR

A denotes logical AND
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Writin g noatin g- po int operations in machine lan
guage 0 11 a microprocessor is a "messy" proposition. 
I avoid it like the p lague unless I absolutely m ust 
d o it. But I have di scove red how LO use the fl oating
point ro uti nes in the A IM 65 BAS IC RO M's . Il's so 
easy even I do not lllin d floating-po int ap plica tio ns 
an y Illu re. 

AIM 65 BASIC Floating-Point Numbers 
For th ose who are un fa m iliar with floating-point 
numbe rs, panicularly on the AIM 65, I'll desc ribe 
th e fl oa ti ng-point nu m ber fo rmat. Floati ng-poi nt 
representat ions are similar to scientific notati on. 
A n exam ple of a n umber written ill norm ali zed , 
scielllific nola lion is .27 x 10" (= 27). Compu lers 
cO llllllo nl y use a similar sche me except instead of 
10 as a base . the base 2 is used (e.g .. 27 = .84375 
x2 -'). By sLO rin g the sign , the expo ne nt of2, a nd 
lhe l1l a nli ssa of" the Illlln be r . a broad ra nge of 
va lues ca n be efficie ntl y rep resented. I n the A I M 
65, thi s is acco l1l pl ished by sLOring each floa ting
point number in fj ye consecuti \'e bytes as follows: 

234 5 

E I M31 M2 I Mt I MO 

5-bit 7 

E=cxponcnl 

M3,~f 2,M I ,MO = mantissa 

S= s ig n 

Note : Bits in a byte are numbered 0 (LSB) to 7 (MSB). 

T he exponent, E, is a power of 2 and is biased so 
that E = $80 actuall y co rresponds to a power of 0, 
E = $7 F corresponds lO - I , E = $8 I co r res ponds to 
+ I, e tc. \N he n a floating-poin t number is normal
ized , the mantissa is shi fted so thatlhe fi rsl I bit o f 
lhe mantissa ra ll s in bil pos ition 7 of M3. T his 
mea ns lhat bit 7 of M3 wi ll a lways be I and lhe 
ex po nent re fl ects the nu mbe r of bils lhat lh e man
tissa was shifted in orde r to ha ve th e impli ed decim al 
in fro nt o f the first I b it. E = $80 mea ns no shifts 
were required; E = $8 1 mea ns the mantissa was 
shi fled ri ghl one bil ; E = $ 7F mea ns the mantissa 
was shift.ed lc ft one bit; e tc. 

Since bil 7 of M3 is a lways I using the above 
method , it is stripped o ff and restored only when 
pe rfo rming arithmet.ic operatio ns (thi s p rocess is 
ex plained la te r ). So, when a number is sto red in 
me mo ry, lhis bit pos ition is used LO SLOre the sign 
o f the num ber - 0 fo r positi ve a nd I for nega ti ve. 
(Incidenta lly, the fl oa ting-point rel? resenta ti on of 
o is a ll live bytes equal $00.) My prev ious exam ple 
o f the num ber 27 wo ul d be sLO red in me mury as fol 
lows: 

85 58 00 00 00 

AIM 65 BASIC Floating-Point Accumulators 
In ord er tu use fl oal i ng- po int num be rs in arith me lic 
operat io ns, BAS IC rese rves twelve bytes in Page 0 
to provide two fl oating- poin t acc umulators . Ac
cum ulaLO r I (FPAC I) is in locations SA9 through 
$AE and accumulato r 2 (FPAC2) is in locations 
$ B I through SB6. Each accum ul aLOr spans six 
bytes and has the fo ll o\\'ing fo rmal: 

t 234 5 6 

E M:, I M~ I M \ Mo S 

S = $00 [or + 
$FFfor-

As I mentioned ea rli e r, \\'he ll llum bers arc sto red 
inl o memory , th e sig n is pUl into bi t 7 of r,,13. Tech
nica ll y, this is acco l1lpli shed as fo llows: 

(M, /\ $7F) 
'----v--' 

strips o ff 
most sig nificant 

bi.ofM3 

(5 /\ $80) 
'--v---' 
strips off 

all bits except 
le ftm ost bit 

V dcnotcs log ica l O R 

1\ denotes logica l AN D 



VAK-1 MOTHERBOARD

We also carry:

SYM-1 $22900

AIM-65W/1K 38900

AIM-65W/4K 43900

We also do custom

hardware and soft

ware for the 6502

microprocessor

PRICE: $f^00

Call or write for

shipping charges

and our complete

catalog.

The VAK-1 was specifically designed for use with the KIM-1, SYM-1 and the AIM 65 Microcomputer Systems.

The VAK-1 uses the KIM-4* Bus Structure, because it is the only popular Multi-Sourced bus whose expansion

boards were designed specifically for the 6502 Microprocessor.

SPECIFICATIONS:

• Complete with rigid CARD-CAGE

• Assembled (except for card-cage). Burned in and tested.

• All IC's are in sockets

• Fully buffered address and data bus

• Uses the KIM-4* Bus (both electrical Pin-out and card size) for expansion board slots

• Provides 8 slots for expansion boards on 1" centers to allow for wire-wrap boards

• Designed for use with a Regulated Power Supply {such as our VAK-EPS) but has provisions for adding

regulators for use with an unregulated power supply.

• Provides separate jacks for one audio-cassette, TTY and Power Supply.

• Board size: 14.5 in. Long x 11.5 in. Wide x 8 in. High

• Power requirements; 5V.DC @ 0.2 Amps.

*KIM-4 is a product of MOS Technology/C.B.M.

ENTERPRISES
INCORPORATED

4030 N. 27th Avenue

Suite D.

Phoenix. AZ 85017
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• Assembled (except for card·cage). Burned in and tested. 
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• Fully buffered address and data bus 

• Uses the KIM·4· Bus (both electrical Pin·out and card size) for expansion board slots 

• Provides 8 slots for expansion boards on 1" centers to allow for wire·wrap boards 

• Designed for use with a Regulated Power Supply (such as our VAK·EPS) but has prov isions for adding 
regulators for use with an unregulated power supply. 

• Provides separate jacks for one audio·cassette, TTY and Power Supply. 

• Board size: 14.5 in. Long x 11.5 in. Wide x 8 in. High 

• Power requirements; 5V.DC @ 0.2 Amps. 

·KIM·4 is a product of MOS Technology/C.B.M. 

4030 N . 27th Avenue 
Suite D. 
Phoenix. AZ85017 
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Table 1. Calling sequences for floating-point operations.

OPERATION

l.LoadFPACl

2. Load FPAC2

3. Store FPAC1

4. Copy FPAC1 to FPAC2

5. Copy FPAC2 to FPAC1

6. Convert fixed-point to

floating-point

7. Convert floating-point

to fixed-point

8. Addition

source address

source address

destination

address

CALLING SEQUENCE

LDA AL

LDY AH

JSR $C8E1

LDA AL

LDY AH

JSR $C7CB

LDX AL

LDY AH

JSR $C913

JSR $C94B

JSR $C93B

LDY IL

LDA IH

(result in FPAC 1)

LoadFPACl with floating-point value

JSR $C536

(result right-justified in

M3-M0ofFPACl

Load FPAC 1 with operand I

LDA AL source address

LDY AH for minuend

JSR $C58F

(Addressed value is loaded into FPAC2,

FPAC 1 is subtracted from FPAC2 and

result in FPAC 1; FPAC2 unchanged.)

LoadFPACl with operand 1

Load FPAC2 with operand 2

JSR $C76F

(result in FPAC 1; FPAC2 unchanged.)

Load FPAC 1 with divisor

Load FPAC2 with dividend

JSR $C85I

(result in FPAC1; FPAC2 unchanged.)

Load FPAC 1 with exponent

Load FPAC2 with base number

JSR $CC7F

(FPAC2 is raised to the power in FPAC1;

result in FPAC1; FPAC2 unchanged.)

13. Multiply FPAC1 by 10; JSR $C821

JSR $C83D

JSR $C588

Load FPAC1 with number

Table 2. Intrinsic Function Subroutine Addresses

Basic

Function

ABS

COS

EXP

INT

LOG

NEG

RND

SGN

SIN

SQR

TAN

10. Multiplication

11. Division

12. Power operation

14. Divide FPAC1 by 10

15. Add .5 to FPAC 1

16. Convert floating-point

numbertoASCIIstring JSR $CB1C

(result at $0200)

Note: Resulting ASCII string starts at location $0200. The first character is a

space, followed by the ASCII digits and ended with a $00 byte.

17. Compare FPAC I to memory LDA AL source address of

LDY AH number in memory

Branch to xxxx if: JSR $C99A

memory < FPAC 1 BCC xxxx

memory = FPAC 1 BEQ xxxx

BEQ LABEL

memory>FPACl BCS xxxx

LABEL .

Address

$C997

$CDD2

$CCF1

$CA0B

$C729

$CCB8

$CD96

$C978

$CDD9

$CC75

$CE22

Description

Absolute Value of FPAC 1

Cosine ofFPACl

Raises e to power in FPAC 1

Integer portion ofFPAC 1

Natural logarithm ofFPACl

Negation ofFPACl

Generates random number

Sign function ofFPACl

SineofFPACl

Square root ofFPAC 1

Tangent ofFPACl

The logical OR places the sign bit

into M3.

When a number is loaded

into one of the accumulators, the

sign bit is separated out and made

the sixth byte ofthe accumulator

(as shown above) so that bit 7 of

MS can be restored to 1. This

makes arithmetic operations

easier and explains why the ac

cumulators are six bytes each. My

example of the number 27 would

appear in an accumulator as:

85 D8 00 00 00 00

In addition to the accumula

tors, there are two other bytes in

Page 0 that you should know

about. These are the overflow (at

$B0) and underflow (at $B8)

bytes. The underflow byte is used

for rounding M0 of FPAC. 1. The

overflow byte becomes non-zero

when a computational result

becomes too large. It is important

that these two bytes be initialized

to zero before the first floating

point operation is performed. In

relation to this, I must give a word

of caution. The BASIC floating

point routines still "think" they

are operating in the context of a

BASIC program. This means that

any computation error (e.g.,

overflow) which is normally

trapped by BASIC will still be

caught and your program termi

nated. The termination message

may look peculiar since the BASIC

statement and variable pointers in

Page 0 probably contain meaning

less values.

Performing The Floating-Point

Operations

I have prepared Table 1 as a
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Table 1. Calling sequences fOT floating-point operations. 

OPERATION CALLING SEQUENCE 
I. Load FPACI LOA AL 

source address 

2. Load FPAC2 

3. S.ore FPAC I 

4. Copy FPACI.o FPAC2 

5. Copy FPAC2.0 FPACI 

6. Convert fixed-point to 
floating-point 

7. Convert floating-point 
to fixed-point 

8. Addition 

10. Multiplication 

11. Division 

12. Power operation 

13. Multiply FPACI by 10; 

14. OivideFPACI by 10 

15. Add.5'oFPAC I 

16. Converlfloating-point 
number to ASCII string 

LOY AH 
]SR $C8EI 

LOA AL 
source address LOY AH 

]SR $C7CB 
LOX AL destination 
LOY AH 

address 
]SR $C9 13 

]SR $C94B 

]SR $C93B 

LOY IL 
LOA IH 

(result in FPACI ) 

Load FPACI with floating-point value 
]SR $C536 
(result right-justified in 
M3-MOofFPACI 

Load FPACI with operand I 
LDA AL source address 
LDY AH for minuend 
]SR $C58F 

(Addressed value is loaded into FPAC2, 
FPAC I is subtracted from FPAC2 and 
result in FPACI i FPAC2 unchanged.) 

Load FPACI with operand 1 
Load FPAC2 wi.h operand 2 
]SR $C76F 
(result in FPAC I ; FPAC2 unchanged.) 

Load FPACI with divisor 
Load FPAC2 with dividend 
]SR $C851 
(result in FPACI i FPAC2 unchanged. ) 

Load FPACI with exponent 
Load FPAC2 with base number 
]SR $CC7F 
(FPAC2 is raised to thc power in FPAC 1 i 
result in FPACI i FPAC2 unchanged.) 

]SR $C821 

]SR $C830 

]SR $C588 

Load FPACI with number 
]SR $CBIC 
(result at $0200) 
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Table 2. Intrinsic Function Subroutine Addresses 
Basic 

Function 
ABS 
COS 
EXP 
INT 
LOG 
NEG 
RNO 
SGN 
SIN 
SQR 
TAN 

Address Description 
$C997 Absolu.e ValueofFPAC I 
$C002 CosineofFPACI 
$CCFl Raises~topowerin FPACI 
$CAOB In.eger portion ofFPAC I 
$C729 Na.urallogari.hm of FPAC I 
$CCB8 Nega.ionofFPACI 
$CD96 Generates random number 
$C978 Sign func.ionofFPAC I 
$C009 SineofFPACI 
$CC75 Squareroo'ofFPACI 
$CE22 TangentofFPACI 

The logica l OR places the sign bit 
into M3. 

When a number is loaded 
into one of the accumulato rs, the 
sign bi t is separated out and made 
the sixth byte of the acc umu lator 
(as shown above) so that bit 7 of 
M3 can be resto red to I. This 
makes arithmetic o pe rations 
eas ie r and ex plains wh y the ac
cumulato rs are six bytes each. M)' 
example of the number 27 wou ld 
appea r in an acculllulator as: 

85 08 00 00 00 00 

Notc: Resulting ASCII string starts at location $0200. T he first character is a 
space, followed by .he ASCII digits and ended wi.h a $00 byte. 

In add ition to the accumula
tors, there are two oth er bytes in 
Page 0 tha t yo u should know 
abo ul. These are the overflow (at 
$BO) and unde rflow (at $B8) 
bytes . The underflow byte is used 
for ro unding MO of FPAC I. The 
overnow byte becomes non-zero 
wh en a computational result 
becomes too large . IL is important 
that these two bytes be initia li zed 
to ze ro before the first fl oa ting
point operation is performed. In 
relation to this, I must give a word 
of caution. The BASI C floating
point routines still "think" they 
are operatin g in the con tex t of a 
BASIC program . T his means that 
an y computation error (e.g., 
overflow) which is normall y 
trapped by BAS IC will still be 
caught and your program termi
nated. T he termination message 
ma y look peculiar since the BAS IC 
statement and variable pointers in 
Page 0 probably comain meaning
less values. 

17. Compare FPACI tomcmory 

Branch to xxxx if: 
memory (FPAC I 

memory = FPACI 

memory > FPAC 1 
LABEL 

LDA AL source address of 
LDY AH number in memory 
]SR $C99A 
Bee xxxx 
BEQ xxxx 
BEQ LABEL 
BeS xxxx 

Performing The Floating-Point 
Operations 
I have prepared Table I as a 



AIM 65
P/N QTY 1-9

A65-1 AIM-65 w/1 K RAW $399

A65-4 AIM VW4K RAM $439

A65-A Assembler ROM $ 85

A65-B BASIC ROMS $100

A65-PL PL/65 ROMS $125

A65-F FORTH ROMS S150

SPECIALS

A65-4AB AIM-65 w/4K RAM, Assembler & BASIC $599

A65-4B AIM-65 wMK RAM, BASIC $529

Power Supplies (AIM-65 Compatible, Industrial Quality Open Frame)

PRS3 + 5V ai 3A. + 24V at 1A w/mlg hardware, cord, eic $ 75

PRS4 + 5V al 2A, + 24V at ,5A w/mtg hardware, cord, eic $ 60

PRS5 +5Vat2A, +24Vat.5A. ± 12V to ± 15Vai.4A $ 75

PRS6 +5Vat3A. +24Vat.5A,+ 12Va!2A S 85

From The Enclosure's Group

ENC1 AIM-65 case $ 45

ENClA AIM-65 case vWspace lor one expansion bd $ 50

Cases With Power Supplies (for ENC1A Add $5)

ENC3 ENC1 w/PRS3 mounted inside $125

ENC4 ENCl w/PRS4 mounted inside $110

ENC5 ENC1 W/PRS5 mounted inside $125

ENC6 ENC1 W/PRS6 mounted inside $135

From Optimal Technology

ADCi AID eight channels. D'A 2 channels, requires ± 12V

to i 15Vat 100MA&2-l/OPor!sfromAIM-6522 $126

w/Cable for AIM-65 $150

From The Computerist

MCP1 Mother Plus™ Dual 44 pin mother card & card cage, fully

buffered. 5 expansion slots underneath the AIM $150

MEBl-2 DRAW Plus™ 32K RAM. 16K PROM sockets. 2-6522 I/O chip

and programmer for 5V EPROWS 16K RAM $325

32K RAM S395

PTCl Proto Plus II™ Prototype card same size as KIM-1. MEB1-2.

VIB1 (Bare Bd $60) assembled $ 75

VIB1 Video Plus™ bd with 128 char, 128 user char, up to 4K

display RAM. light pen and ASCII keybd interface $325

CBL1 CABLEforMEB1-2.VIB1.PTC1 $25

NEW PRODUCTS! CUBIT featuring a AV2x6V7 AIM-65* tor S195

"less montioi. printer, display & keybd.

APPLIED BUSINESS COMPUTER featuring

&AK RAW Board ■ $495

80 column Video Conlmller - $325
5'<" DiskConiroHor w/ADOS™ - S485

From Seawell Microsystems

MCP2 Little Buffered Mother™ Single 44 pin (KIM-4 style) mother

card Has on bd 5V regulator lor A1W-65, 4 expansion slots.

Routes A&E signals to duplicates on sides with 4K RAM $199

WEB2 SEA 16™ 16K Static RAM bd takes 2114L with regulators and

address switches S250

MEB2-3 CMOS RAM. realtime clock. EPROM bd. up to 8K RAM.

16K EPROW. (w/1 k CMOS. 7K NMOS) $395

PGR2 Programmer for 5V EPROMS with ROM firmware, regulators.

low lorce sockets, up to 6 EPROMS simultaneously, can

execute alter programming $299

PIO2 Parallel I/O bd with 4-6522's $260

PTC2 Proto/Blank™ Prototype card that litsWCP2 $ 49

PTC2A Proto/Pop™ with regulator, decoders, switches $ 99

FDC2 Floppy disk controller bd S DOS. up to four 8" drives, double

sided, double density (DD/DS) $425

SBC2 SBC/CPU card, 9K RAW, 18K EPROM, 3 serial ports. 1

parallel port, audio tape interlace $495

From Micro Technology Unlimited (MTU)

DAC3 SbilDACbd $ 49

FDC3 Floppy disk controller bd & DOS. up to four 8" drives. Couble

sided, double density. 16K DRAM. Boot PROM $595

MCP3 Card file w/4 slot expansion mother bd w/keybd brackets $ 85

MEB3-2 Banker Board™, low power. 32K DRAM $450

PIO3 24K PROM, 4-8 bit I/O ports w/RS-232 pori to 4800 bps, PROM

Programmer. $295

VIB3 8K DRAM bd. low power, w/composite video out in 200 lines

320 dot/line format $240

PTC3 Prototype Bdw/regulators $ 42

MPS3 AIM-65 Power Supply W/12V lor WTU Bds. can drive

one8" diskdrive. $ 65

CBL3 Cable tor MEB3-2, VIB3. FDC3 $25

All MTU Software Available For These Products

Miscellaneous

TPT3

MEM6

CAS1

CAS1-1

2716

2532

A65-P

A65-DM

FDD8

FD8C-1

FD8C-2

M0N1

Approved Thermal Paper Tape. 3/165' rolls

6/2114 RAM Chips

Audio Cassette Recorder

CAS1 w/cable

5 6K5VEPROM

32K5V EPROM

Printer

Display Module-DL1416

$7.50

QUME Data Trak 8, DD/DS Disk Dnve/up to 1 Megabyte $650

Cable set tor 1 drive w/AC cord $ 50

Cable set tor 2 drives w/AC cords $ 65

9" composite video monitor w/80 char line resolution

Requires 12V DC only at ,8A $125

All AIM-65 Spare Parts Are Available

All "Microflex" Products Available

COMING SOON!

AIM-65/40 W/32K RAM- $1395

ASSEMBLED & TESTED SYSTEMS

We have been specializing in assembled and tested systems made from the above items for over 2

years. Normally, the price will be the total of the items, plus $5 for handling; shipping is extra on all

COD's or invoiced orders. Please call or write for exact prices or if questions arise. Six month war

ranty on all systems.

Mail Check or Money Order to:

Higher quantities quoted upon request, COD's acceptea. ship

ping will be added. Add $5 for shipping, insurance, and handling

on prepaid orders. Minnesota residents add 5% sales lax.

Prices subject to change without notice.

July 1. 1981

Educational Computer Division

EXCERT INCORPORATED

• SALES

• SERVICE

• INSTALLATION

• CONSULTING

P.O. Box 8600

White Bear Lake, MN 55110

(612)426-4114

- AIM 65 -
PIN 
A6S-' 
A6S·" 
A65-A 
A6S-S 
A65·PL 
A65·F 

SPECIALS 

AIM-65 w/ lKRAM 
AIM w/IIK RAM 
Assembler ROM 
BASIC ROMS 
PU65 ROMS 
FORTH ROMS 

A65·4AB AIM-55 w/4K RAM, Assembler & BASIC . 

OlY 1·9 
$399 
$439 
S 65 
5100 
5125 
5150 

. .... $599 

A65·4B AIM·65 w/4K RAM, BASIC . .. ......... $529 

Power Supplies (AIM·55 Compatible, Industrial Quality Open Frame) 

PRS3 + SV al 3A. + 24V aliA w /mlg hardwa re , cord, etc 
PAsa + 5V al 2A, + 24V at .sA w /m lg hardware, cord, etc 
PASS + 5V al2A, + 24V at .sA. ± 12V (0 ± 15V alAA 
PRS6 + SV a\3A. + 2·W aI-SA. + 12V al 2A 

From The Enclosure' s Group 
ENGI AIM·65 case 
ENCIA AIM-65 case w/space lor one expanSion bd 

Cases With Power Supplies (for ENC1A Add 55) 
ENC3 ENG! wlPAS3 mounted inside 
ENC4 ENG! w/PAS4 mounted inside 
ENC5 ENC, w/PRS5 moun ted inside 
ENC6 ENC' w/PRS6 moun ted inSide 

From Optimal Technology 
ADCl AiD eight channels. D/A 2 channels. requires ± 12V 

S 75 
S 60 
S 75 
S 65 

S 45 
$ 50 

$125 
$110 
$125 
$135 

to ± 15Vat100MA&2-I/OPortsfromAIM-6S22 $126 
w/Cable for AIM-6S $150 

From The Compulerist 
MCP, Molher PluS™ Dual 44 pin mOlher card & card cage. funy 

bullered. 5 expansion slOlS underneath the AI M $150 
MEBI-2 DRAM PluS™ 32K RAM. '6K PROM sockets. 2-6522 1/0 Chip 

and programmer for 5V EPROMS 16K RAM $325 
32K RAM $395 

PTC! Proto Plus IITM Prolotype card same size as KIM- I. MEB1 ·2. 
VIS I (Bare Bd $60) assembled S 75 

V18 ! Video PluS™ bd With 12S char , ' 2S user char, up to 4K 
display RAM. light pen and ASCII keybd inlerface $325 

CBll CABLE for ME81·2. VI8, . PTC1 S 25 

NEW PRODUCTS! CUBIT fealurlng a 4'/1X6'J;. AIM-6S " for $'95 
' Iess monllor, prlnler. display & keybd. 

APPLIED BUSINESS COMPUTER featuring 
6<1K RAM Board - $495 
80 column Video Controller· 5325 
5 \ • • Disk Controllci w/ADOS1 M - $4S5 

From Seawell MicroSystems 
MCP2 Ul!le Buffered MOlher ™ Single 44 pin (KIM-4 slyle) mOlher 

MEB2 

ca rd Has on bd 5V regula lor for AIM·65, 4 expansion sIOIS. 
Routes A&E signals to duplica tes on sides with 4K RAM $199 
SEA 16™ 16K static RAM bd lakes 21 14L with regulators and 
address switches $250 

MEB2·3 CMOS RAM, reallime clock. EPROM bd. up 10 SK RAM. 

PGR2 

PIO;? 
PTC2 
PTC2A 
FDC2 

SBC2 

16K EPROM. (w/l kCMOS. 7K NMOS) $395 
Programmer for 5V EPROM$ With ROM l irmware. regulatorS, 
low lorce sockels. up to S EPROM$ simullaneously, can 
execute aller programming $299 
Parallel 1/0 bd with 4-6522's $260 
Proto/Blank TM Prototype card \hat fits MCP2 $ 49 
Prolol PopTM with regula tor . decoders, swilctJes S 99 
Floppy disk controller bd & ~OS. up to four S" drives, double 
sided. double density (OOIDS) $425 
SBC/CPU card. 9K RAM, ISK EPROM. 3 serial porlS. I 
parallel port. audio lape interface $495 

From Micro Technology Unlimited (MTU) 
OAC3 S bit DAC bd $ 49 
FDC3 Floppy disk controller bd & DOS. up 10 four 8" dri\cs. c10uble 

Sided, double density. 16K DRAM, Boot PROM $595 
Card file w /4 slol expansion molher !:XI w/keybd brackets $ 85 
Banker Boa/d™. low powel , 32K DRAM $450 
24K PROM. 4-8 bit I/O pons w/R$-232 porI to 4800 bps, PROM 
Programme!. $295 
SK DRAM bd. tow power. w/composite video out in 200 lines 

MCP3 
MEB3·2 
PI03 

VIB3 

PTC3 
MPS3 

CBL3 

320 dotlline format $240 
Prototype Bd w /regulators $ 42 
AIM-65 Power Supply w/12V for MTU Bds. can drive 
one S· disk drive. 
Cable for MEB3·2, V1B3. FOC3 

S 65 
S 25 

All MTU Software Available For These Products 

Miscellaneous 
TPT3 Approved Thermal Paper Tape. 3/1 65' rolls $7.50 
MEM6 612 114 RAM Chips $ 45 
CAS1 Audio Casselte Recorder $ 40 
CAS '·1 CAS 1 w/cab!e $ 65 
27 16 16K5VEPROM $ 10 
2532 32K 5V EPROM $ 35 
A65-P Printel $ 70 
A65·DM Display Module-D11 416 $ 30 
FDDS OUME Dala Trak 8. OOIDS Disk Drivel up 10 I Megabyte $650 
FOSC·' Cable set for 1 drive w/AC cord $ 50 
FDSC-2 Cable set for 2 drives wlAC cords $ 65 
MON I g' composite video monilor wlSO char line resolution . 

Aequires 12V DC only at .8A $125 

All AIM·65 Spare Parts Are Available 
All "Microflex" Products Available 

COMING SOON! 
AIM·65/40 w/32K RAM· $1395 

ASSEMBLED & TESTED SYSTEMS 

We have been specializ ing in assembled and tested systems made from the above items for ove r 2 
yea rs. Normally, the pri ce wi ll be the total of the items, plus $5 fo r handling ; shipping is extra on al l 
COD's or invoiced orders. Please call or wri te for exact prices or if questions arise. Six month war· 
ranty on all systems. 

Higher quantities quoted upon request. COD's accepted. sh ip
ping will be added. Add $5 for shipping. insurance. and handling 
on prepaid orders. Minnesota residents add 5% sales tax. 
Prices subjec t to change without notice. 

Juty l ,1981 

Mail Check or Money Order to: 

Educational Computer Division 
EXCERTINCORPORATED 

• SALES 
• SERVICE 
• INSTALLATION 
• CONSULTING 

P.O, Box 8600 
White Bear Lake, MN 55110 

(612) 426·4114 
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reference for the fundamental

floating-point operations along

with their appropriate machine

language calling sequences. All

operations are executed with the

subroutine jump instruction (JSR)

plus minimal parameter set-up.

In preparing the table I used the

following notation:

AL — Address Low; the least

significant 8 bits

of the source or destination

memory acldress.

AH —Address High; the most

significant 8

bits of the source or destination

memory

address.

IL— Integer Low; the memory

address of the least significant 8

bits of a 2-byte integer value.

IH — Integer High; the memory

address of the most significant 8

bits of a 2-byte integer value.

FPAC1 - Floating Point Accumu

lator I.

FPAC2 — Floating Point Accumu

lator 2.

In addition to the fundamental

operations in Table 1, the BASIC!

intrinsic functions may also be

used. The common calling

sequence for these functions is as

Follows:

load FPAC1 with the argument

value

JSR $xxxx (select function

address from Table 2)

(result in FPACI)

The entry point address for each

ol the functions is given in Fable 2.

Sample Program

In order to illustrate what I have

just described, I have included

the following sample program. It

is a very simple calculation of the

volume of a cylinder using the

formula \' = ir y'h, where r =

radius and h = height. I know

that r can be computed as r limes

r very efficiently, but I used the

power function to illustrate its

use. When the program finishes

(successfully), il will display V =

HHH57.2Wf>. Another tidbit I'll

point oui is that the Hoating-poinl

representation for 2 it is at loca

tion SCE53 of the BASIC ROM's.

Sample Program: Calculate Volume of Cylinder (V = it r2h)

* = $O22O

COMIN = $R1A1

EQUAL = $E7D8

OUTPUT=$E97A

CRLOW = $EAI3

FMUL= $C76F

CONVIF = $COD1

CONVFA = $CB1C

FST1=$C913

FLD2=$C7CB

CPY12 = $C94B

FDIV = $C851

FPWR= $CC7F

PI2 = $CE53

START LDY

LDA

STA

STA

JSR

LDX

LDY

JSR

LDY

LDA

JSR

LDA

LDY

JSR

JSR

LDX

LDY

JSR

LDY

LDA

JSR

LDA

LDY

JSR

JSR

LDA

LDY

JSR

JSR

JSR

LDY

LDA

JSR

JSR

JSR

JSR

LDA

JSR

JSR

LDX

LABEL1 LDA

BEQ

JSR

INX

JMP

LABEL2 JSR

JMP

R .BYTE

H .BYTE

TEMP .BYTE

.END

R

#0

$B8

$B0

CONVIF

#<TEMP

#>TEMP

FST1

#2

#0

CONVIF

#<TEMP

#>TEMP

FLD2

FPWR

#<TEMP

#>TEMP

FST1 j

H

#0

CONVIF

#<TEMP

#>TEMP

FLD2 ;

FMUL

#<PI2

#>PI2

FLD2 ;

FMUL ;

CPY12 ;

#2

#0

CONVIF ;

FDIV ;

CONVFA ,

CRLOW

#'V

OUTPUT ;

EQUAL

#0

$0200,X

LABEL2

OUTPUT

LABEL1

CRLOW

COMIN

25

45

0,0,0,0,0

monitor entry for command input

output " = " to display/printer

output char, in A to diaplay/printer

output CR & LF to display/printer

floating-point multiply

convert fixed-point to floating-point

convert floating-point to ASCII string

store FPACI

load FPAC2

copy FPACI to FPAC2

division

power operation

2*

get radius

initialize underflow

and overflow bytes

store R in TEMP

exponent 2 in FPAC1

loadRinFPAC2

raise R to power 2

store R squared in TEMP

heightH in FPACI

load FPAC2 with R squared

FPAC 1 = H times R squared

load 2* innto FPAC2

FPAC 1 = H times R squared times 2

save FPACI in FPAC2

FPACI=2

divide by 2

resulting volume in FPACI

display'V

display' = '

fetch & display ASCII digits

radius = 25

height = 45

1M 

refe re nce fo r th e fundam enta l 
Ooating- po int ope rations along 
with thei r app ro priate machine 
language calling sequences. All 
o peratio ns a re executed with the 
subroutine jump instructi o n USR) 
plus minima l parameter se t-up. 
I n preparing the table I used the 
followin g notation: 

AL - Address Low ; the leas t 
significant 8 bits 
of th e sou rce o r destination 
meillory add ress . 
AH - Address High ; the most 
signifi ca nt 8 
bits of the source or destination 
memory 
address. 
IL - I Illege r Low; the memory 
add ress o f the least sig nificant 8 
bits o f a 2-byte integer va lue . 
IH - Integer Hig h; the memor), 
address of the most significalll 8 
bits of a 2-by te illlege r value. 
FPACI - Floating Poilll Accumu
lator I . 
FPAC2 - Floating Poilll Accumu
lato r 2. 

In addition to th e fundame lllal 
ope ratio ns in Table I , th e BASI C 
illlrinsic fun ctions may a lso be 
used. The common calling 
seque nce for th ese funCli ons is as 
fo ll ows: 

load FPACI with the argument 
value 
j5R $xxxx (select function 

address from Table 2) 
(result in FPACl) 

The e ll try point address for each 
of the fun ctions is given in Table 2. 

Sample Program 
(n orde r to illustrate what I have 
just desc ri bed, I have included 
Ihe ( )lIowing sample program . It 
is a vcry simple ca lculation of th e 
volume of a cy linder using th e 
formula V = 7i r:th , where r = 
rad ius and h = he ight. I know 
that r '! ca n he computed as r limes 
r very e rIicie llll y, but I used th e 
power function to illust rate its 
usc . When th e program linishes 
(s \lccessf\lll y) , il will displa y V = 
RH:l57 .:2935. Allolher lidbitl ' lI 
poillt oul is Ihal Ihe l1oalillg-poinl 
re preSe1lt al iOI1 for 2 7f is alloca
lioll ~CE!i 'l oflhe IIAS IC R()~l's. 
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Sample Program: Calculate Volume of Cylinder (V = 7T r 2h) 

*=$0220 
COM IN=SRIAI monilorentry for command input 
EQUAL=$E7D8 output II ::;:: " to display/printe r 
OUTPUT=SE97A outpul char. in A todiaplay/printcr 
CRLOW=$EAI3 output CR & LF to display/printer 
FMUL=$C76F floating.point multiply 
CONVIF=$COOI convert fixed-point to floating-point 
CONVFA=$CB IC convert floating-point to ASCII string 
FSTI =$C9 13 store FPACI 
FL02=$C7CB load FPAC2 
CPY 12 = $C94B copy FPACllo FPAC2 
FDlV=$C851 division 
FPWR=$CC7F power operation 
PI2=$CE53 2* 
START LOY R get radius 

LOA #0 
STA SB8 initialize underflow 
STA SBO and overflow bytes 
jSR CONVIF 
LOX #<TEMP 
LOY #'TEMP 
jSR FSTI slore R in TEMP 
LOY #2 
LOA #0 
jSR CONV IF exponent2 in FPACI 
LOA #<TEMP 
LOY # ' TEMP 
jSR FL02 load R in FPAC2 
jSR FPWR raise R to power 2 
LOX #<TEMP 
LOY # ' TEMP 
jSR FSTI store R squared in TEMP 
LOY H 
LOA #0 
jSR CONVIF heighlH in FPACI 
LOA # <TEMP 
LOY #'TEMP 
JSR FL02 load FPAC2 with Rsquarcd 
jSR FMUL FPACI = H times R squared 
LOA #<PI2 
LOY #' Pl2 
jSR FL02 load 2* innto FPAC2 
jSR FMUL FPACI = H times R squared times 2 
jSR CPY I2 saveFPAC I in FPAC2 
LOY #2 
LOA #0 
jSR CONV IF FPACI = 2 
jSR FDiV divide by 2 
jSR CONVFA resulting volume in FPACI 
jSR CRLOW 
LOA # ' V' 
jSR OUTPUT display ' V' 
jSR EQUAL display'= ' 
LOX #0 

LABELl LOA S0200,X fetch & display ASCII digits 
BEQ LABEL2 
jSR OUTPUT 
INX 
JMP LABELl 

LABEL2 jSR CRLOW 
JMP COM IN 

R .BYTE 25 radius = 25 
H .BYTE 45 hcight=45 
TEMP .BYTE 0,0,0,0,0 

.ENO 

© 
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Routine
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A number of routines have been published '"
that will convert either a two-digit number or a

four-digit number in BCD code to a binary number,

and Butterfield has published a routine to handle

a six-digit BCD number. The routine described

here can be easily modified to handle any number

of BCD digits. It is a 6502 assembly language

interpretation of an algorithm found in Peatman's'

book. The BCD-to-binary routine assumes its

importance from the fact that human beings usually

input numbers to a computer in a decimal repre

sentation. A number of scientific instruments have

BCD outputs that may be interfaced to a micro

computer, requiring some kind of conversion

routine before the data from such a device can be

processed. Finally, if you want to interface some of

the calculator chips to a microprocessor in order to

do more complex arithmetic, you will very likely

need a BCD-to-binary routine somewhere in your

software. A 6502 assemhly language routine to go

the other way (binary-to-BCD) can be found as a

subroutine in reference six at the end of this

article.
The BCD-to-binary routine is based on a

familiar technique for convening a base-ten

number loa base-two number. The decimal number

is successively divided by two, and the remainders

are noted as either a one or a zero. Each division

gives the next more significant binary digit or bit.

Example 1 illustrates the process.

Example 1. Convert 59IC11 to a binary number.

Solution: Successively divide 59I(.T1 by two, with the

divisions beginning from the right and proceeding to

the left.

0

2 1 2

0

1

1

3

%
1

3

2 7

6

1

7

2 14

14

0

14

2 29

28

1

29

2 59

58

1

cessively divided by two and the remainders arc-

saved to become the binary number. The first

division remainder is the least significant bit, while

the remainder from the last division is the most

significant bit. If in Example 1 we wanted to convert

59tcn to an eight-bit binary number, namely 00 1 I

101 1, we would simply perform two more divisions

than shown, providing the two leading zeros in the

eight-hit representation.

If you are mildly familiar with BCD numbers

you will recall thai each digit requires four bits (or

one nibble). So an eight-digit decimal number

requires four memory locations. Conversely, four

memory locations can represent a decimal number

as large as 99999999. which is more easily expressed

as 10 -1. Question: I low main bits are needed to

represent a given number of decimal digits"' Let N

be the largest number of decimal digits that we

need for our particular application, so the largest

decimal number is (10x-l). Let n he the number of

binary digits (bits) needed to represent the same

number. By analogy, the largest binary number

that can be represented by n bits is (2"-1). Since we

wish to represent the same number, we may equate

(10N-l) and (2"-1) and then solve lorn. Thus, with

some mathematical magic, the answer to the ques

tion posed above is

591(.,,=

Referring to Example 1 it can be seen that the

algorithm requires that the BCD number be suc

where a base ten logarithm is implied.

If N =X then n = 26.6 which becomes n = 27

when rounded upward {fractional numbers of bits

air not allowed as answers for this problem).

Twenty-seven bits can be handled quite nicely by

four bytes, hut please do not create your own theorem

that the number of memory locations needed to

represent a number in binary is equal to the number

of memory locations to represent the same number

in binary-coded decimal (BCD). Use the equation,

and be sure to allocate enough memory to handle

the number in either binary or BCD representa

tions. Note that, in the program described by Listing

1, we assume an eight-digit decimal number is

being converted to a binary number that will also

be stored in four memory locations. The program

is easily modified to handle situations where the

number of memory locations needed for the BCD

number is different than the number of memory

locations needed for the binary number. Using the

immortal words of many authors, "we leave this

problem for the student."

So we know how many memory locations to

assign to represent the number, and we have a

simple algorithm (divide by two and store the

remainder) to perform the conversion. Enter some

corollary to Murphy's Laws: "nothing is as simple

as it seems." Dividing by two is neat and easy for a

binary number: successive shifts to the right (LSR

or ROR) give successive divisions by two. Dividing

by two is considerably more complex for a BCD
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r\ lIulllbcr of routillcs ha,·c bee ll publi shcd I .:!.:\ 

lhat will convcrt eit he r a I\" o-digil num ber or a 
four-dig'it lIu mber ill BCD code loa binary numbe r. 
a nd BUllc riiekrl has published a routine to ha ndl e 
a six-d ig it BCD number. The ro utin e d escr ibed 
he re GIn be eas il y mod ifi ed to handle an)' numbe r 
o f BC D dig its. It is a 6502 assembly la nguage _ 
inlerpre lalion of an a lgorilhm fo und in Peallnan 's:J 
hook. The BCD-Io-hina ry rOlilin e ass uill es it s 
impo nallce fro l'll th e raCllh,'IL humall be in gs usuall y 
inpul numbe rs lO a compuLe r in a decim al repre
se nt at ion. A !lumbe r of scie ntific in strum e nt s have 
BC D outputs that ma y bc interfaced to a m icro
comput e r, req uiring some kind ofcon\'crsioll 
routine bcfore the data from such a dev ice can be 
processed. Fina ll y, if you walll to interface sOllie uf 
lhe calcu lalor chips to a microprocessor in o rder lo 
do murc co m p lcx a rithlll et ic. yu u ,,·ill ve ry li kel y 
nccd a BCD-lo-bin arv routin e some\,'here in vour 
software . A 6502 assembl y language ro utine (0 go 
the ot he r wa y (binary- to- BC D) ca n be fuu nd as a 
subrout in e in refe re nce six at th e e nd of I. his 
article. 

T he BC D-to-binary routin e is based o n a 
familiar technique for cO ll ve ning a base-ten 
n 11111 bel' 1.0 a base- t wu n um ber. The dec imal n 1I rnbe r 
is succes~; i vcl)' div id ed by t\,'o. and the re main de rs 
are noted as e it he r a one o r a zero , Each division 
g ives th e Il cxl more sign ifi canL binary digit o r bi t. 
[xample I illu strates th e process. 

Example 1. Convert 591en to a binary number. 
Solutio n: Su ccess ivel y divide 59,en by two, with the 

divis io ns beginning from the right and proceeding to 
the left. 

o 
2 1 

~ 

1 

2 3 
g 

591cn= 111011 , ..... 

3 7 
2 7 2 14 

Q !.1 
o 

14 

2 29 
28 

29 
2 59 

58 
1 

Refe rrin !;: tu [xam ple I it ca n be see ntha, th e 
a lf:o rithm rcq uires th at the BC D n umbe r be SLl C-

cessivcl), d i\'ided b)' 1. \,'0 and the re main ders arc 
saved to becu me the binary nLlmbcr. T he lirs t 
d i\'ision remainder is the I ~ast sig nifica nt bit. \"hile 
the remainder from the last di\'isio ll is th e mOSl 
sign ificanl bit. I f in Example I \ ,'C \"allted lo COil vert 
:)9' ''' 11 to all e ig hl- bit bin ary Illlillber. namely 001 I 
10 1 I. \,'C would simpl)' ped'onn lWO morc divisions 
than sho\,·n. providing th e lWO leading zeros in Lh e 
e i!;: ht-bi t re presenta ti o n . 

If )' OU arc mildl y fa miliar wi th BCD numbc rs 
rO ll will reca ll that each dig it. requires rour bils (or 
onc nibb lc) . So a n eig ht-di g it d ccilll al nLlnlbe r 
requires four memory location s. Conve rsel y. fo ur 
me mo ry loca ti o ns can re presenl a c1ec im al llulll ber 
as la r !;:c as 99999999. ,,·hic h is mo re casi ly ex pressed 
as l OA_ I. Qucs tio n : H uw man y bits a rc needed 1.0 

represent a tr j\'en numbe r of decimal d ig ils? Let N 
be the l a rge~l number of decim al d igits thai \,'e 
Ileed for Qur part icular app lica ti o n. so the largest 
dec i l11 al numbc r is ( 10" -1 ). Let n be t he number of 
bill aI' ), digits (bit s) needcd to reprcsc ill th e samc 
nUlllbe r. By a na logv , the I,"·!;:est b ill a r ), numbe r 
tha t can be I'epresenled by n bits is (2 11_ 1). Since we 
wish to represent the same number, we ma y eq uale 
( 10" - 1) and (2"- I)a ndthe n soh·c for n . T ll us , with 
some l11at he ma Li cal magic, t he answe r \ 0 I he qu es
tion posed abo ve is 

N == ~/1 f)g ~ = N/O. 30 I 03 

whe re a base Len loga rithm is implied . 
If:\ = S th e n II = 26.6 whic h becolllcs II = 27 

whe n roundcd upwa rd (fractio na l numbe rs of bits 
arc nut a llowed as a nswe rs fo r this p roble lll ). 
Twellly-se,·e n bits can be handled qu ite nicely by 
f OU l' bytes. bul jJ/clISl' do flO! erN/II' yO lll ' o\,'n theore m 
that th e number or memury loca tions needed tu 
re presell t a number in binary iseq ulI llo the numbe r 
of me mo r), location s lO re present the sa lli e numbe r 
in binary-coded d ec ima l (BC D). Usc th e eq ua tion , 
a nd be sure to a llocate e n o u g h memol)' to h a ndle 
th e numbe r in e ithe r bina r y ur BC D rep rese nt a
tio ns. Note tha t, in the p ro!;: ram described by Li stin g 
I , we ass ume an e ig ill-dig il deci malllLllll ber is 
be ill g conve rted to a bin a1")' numbe r lhat \\I ill also 
be sto rcd in fOLir me mory loca lio ns. T he program 
is eas il y mod ified to handle situations whe re th e 
nLimbe r of m e m o r y loca tio ns need ed for th e BC D 
numbe r is diff()rell( th an th e nUlilbe r or memory 
locati o ns need ed for the b ina r y numbe r. Using the 
im mona l words o f man y aUlh ors, "we 1ca \'e lhis 
problem for the stud e H!. '· 

So we kno\\' ho,,' Illany me mory locations lO 
assign lO represent th e numbc r, and we have a 
simple a lgo ri thm (di,·ide by two and sto re the 
remai nder) lO perform the conve rsio n . Enler saIne 
co rollary to ~ [lIrph y's Laws: " nothin g is as simple 
as it seems." Di vidin g by two is neal and easy fo r a 
b ina r y nLimbe r : successive shi fts to th e ri g ht (LSR 
o r RO R) g ive successive di,·isio ns by two. Di viding 
by two is co nsiderab ly m o re complex fur a BC D 
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BCDNUM = $0000;

BINUM

BYTE

number. Fortunately, Peatman3
has pointed out a Few tricks that

accomplish division-by-two for a

BCD number.

The eight bit "weights" in a

byte of memory that represent :i

binary number are 1.2,4.8, 16,

32, 64, and 128, proceeding from

the right-most bit to the left-most

bit. Clearly, shifting the number to

the right divides each bit weight by

two. Thai is why an LSR or an

ROR instruction may be used to

divide a binary number by two.

However, if the same memory

location represents a BCD number,

then the bit weights are 1,2,4,8,

10, 20, 40, 80. consequently, a

shift-right or a rotate-right instruc

tion results in division-by-two only

for bits zero, one, two, three, five,

six, and seven. Shifting bit four

(with a weight of ten) to the right

changes its weight to eight. Eight is

three more than five, the number

you usually get when you divide

ten by two. So, the trick to dividing

a BCD number by two is to shift

right or rotate right as usual, but if

a one is shifted from bit four to bit

three, then you must subtract three

from the shifted-right result to get

the correct answer. That's it folks. I

wish I could say it was my idea, but

I found ii in Peatman's book.

If the BCD number is to be represented by

several bytes, an added complication occurs. Bit

seven in the least-significant byte has a weight of

80. Bit zero in the next most significant byte has a

weight of 100. Clearly, shifting a one from bit zero

of this bylc to bit seven of the least-significant byte

does not result in a division-by-two because 100/2 is

not 80. However, if we subtract 30 after the shift

we do gel the correct answer. When performing a

divide-by-two operation on a multi-byte BCD

number, each byte in the number must be tested to

see if a one was shifted into either bit three or bit

seven, and then the appropriate remedies must be

applied if the tests are positive. In short, if a one is

shifted into the most-significant bit position of any

ofthe N nibbles used to represent the N digits in

BCD, then the nibble must be corrected by sub

tracting three.

One other point remains to be made. From

Example 1 it is clear that we are interested m the

remainder after division-by-two. When dividing by

two, the remainder is cither zero (even dividend)

or one (odd dividend). The remainder will be

found in the carry flag after a shift-right operation.

= $0010;

= SFCj

Base address ofthe BCD number tobeconverted to binary*The

most-significantdigitofan N digit BCD number is in the high'

order nibble of BCDNUM.

Rase address ofthebinary number whose most-significant bylc

will be in BINUM.

Twos complement ofthe numberofbytes needed to bold

the BCD Dumber; in ibis program four bytes ($0000 - $0003)

arc used.

S ODUO D8

ODOI A9 00

0D03 A2 FC

0D05 95 14

0D07 E8

0DO8 DO FB

0D0A 38

0D0B A2 FC

0D0D 76 14

0D0F E8

0D10 DO FB

01)12 B0 2B

0D14 A2 FC

0D16 76 01

0D18 E8

0D19 DO FB

0D1B 08

0D1C A2 FC

0D1E 38

0D1F B5 04

0D21 29 08

0D23 F0 06

0D25 B5 (14

0D27 E9 03

0D29 95 04

0D2B B5 04

0D2D 29 80

0D2F F0 06

0D3I B5 04

0D33 F.9 30

0D35 95 (14

0D37 F.8

0D38 1)0 E5

0DSA 28

0D3B B0 CE

0D3D 90 CC

0D3F 60

Clear decimal mode,

Clear locations thai will

bold the binary number.

START CLD

LDA #00

LDX #BYTE

BACK STABINUM + 4.X

INX

BNE BACK Locations have been

SEC cleared.

THERE LDX#BYTE Rotatethebinarynumber

RETURN ROR BINUM + 4.X right, moving the remainder

INX from theBCD division into

BNE RETURN the binary number,

BCSOUT Ifthe carry is set, the conver-

L1)X#BYTE sion is complete.

AGAIN ROR BCDNUM+ 4.X Start the division-bytwo by

INX shilling BCD number right.

BNE AGAIN Remainder will be in carry

PHP flag so save it on the slack.

LDX #BYTF, Test bit three ofeach byte to

SEC see if a one was shifted in.

LAKE LDA BCDNUM +4.X

AND #08 Ifso,subtractthree.

BEQFORWD If not, no correction needed.

LDA BCDNUM+ 4.X so test bit seven of each byte

SBC #03 to see if a one was shifted in.

STA BCDNUM + 4.X

FORWD LDA BCDNUM +4,X Here bit seven is checked.

AND#$80

BEQARND No correction.

LDA BCDNUM + 4.X Correction: subtract 30.

SBC #S30

STABCDNUM + 4,X

ARND INX

BNE LAKE Repeal For all N bytes.

PLI' Get the carry hark because it

BCCTHERE held the remainder.

BCC THERE Go back and put it in the

OUT RTS binary number.Then finish.

ATTENTION! AIM 65 USERS
AND OTHER 6500 MICRO PROCESSORS

Convert Your 65 Into A More Useful Tool With The New And Reasonable

VD640 VIDEO INTERFACE
FEATURES Sa»e Expensive Thetmoi Paper ■ Save Time ■ Save Mone,

7i 11 Doi Formal Full operalir-g instructions and

■30 characters X 16 lines schematic with each kit

32 special graphics VD640 Stlkscreoned P C board

characters

Software switch fc pro

grammable hardware

screen (lashing

Uses Motorola MC6845

CRTC

Operating system in

Eprom interacts with

AIM monitor

Componenl layoul

siikscreened on P C
Board

•Uses2K2716or IK

2758 E Prom

• IK Ram

• Pin compatiOle wilh

AIM expansion con

nector Can be pin
adapted lo III Kim & Sim

• Single + 5 volt from

connector

• Reverse video S swiich

to reverse held

• Upper & lowercase

characters

•Uses standard T V with

optional modulator

w parts list only $ 39 00 each

.VD640Kit-incs SilkscreenedPC
board with sockets, all components

and Programmed Eprom (PC

Connector Board 8 mod opl.)

S 119.00each

VD640 Fully assembled with sockets

all components and conneclors

tested and guaranteed 1 year,

(modulator optional) 149 00 each

Optional R F Modulator (allows use

of std TV} S39 00

Optional P.C Connector Board
15.00

Insert quantity wanted in box next to kit desired and mail with check or money order to

Sierra Pacific 1112 Wellington Dr . Modesto. CA 95350 fCalil Residents add 6°»
sales lax ) (Allow 4 to 6 weeks delivery.)
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numbe r. f Orllln ,ncJ y. Pea tm a n [) 
has pointed out a few tricks lhat 
accomplish di visio n-b y-two fo r a 
BC D number . 

The e ig ht bil "weights" in a 
byte o f me mory that represent a 
bina ry number a re 1, 2 , 4 ,8, 16 , 
32,64, and 128, proceed ing from 
the right-most bit to the le ft-most 
bit. Clea rl y, sh iftin g th e number 10 

the rig hl divid es each bi t weig ht by 
two. T hat is why an LSR or an 
ROR in structio n ma y be used 10 

divide a binary number by two. 
H oweve r, if th e sa me memo ry 
location re presents a BC D number , 
th e n th e bi t weighl s are 1,2,4,8, 
10, 20,40,80. conseq ue ntl y, a 
shift-rig ht or a ro ta te-ri g ht instruc
tio n res ults in d ivisio n-bY- LwO o nl y 
fo r b i lS ze ro , one , IWO , three, live, 
six, and seven . Shifling b it fo ur 
(with a weight of te n) to the rig ht 
changes its we ig ht 10 e ig ht. Eig h t is 
three mo re than fi ve, th e number 
YOll usuall y gel when yo u divide 
ten b y two. So, th e t rick to dividing 
a BCD number by two is to shift 
rig ht o r rotate right as usual , but if 
a o ne is sh ifted from bit four to bit 
three, the n )'O U musl subtraci three 
froll1 Ihe shifted- rig ht res ult 10 get 
the correct answer. T hat's it folks. I 
wish I co uld say it was m y id ea. but 
I fo und it in I'ea tm an 's" book. 

BCDN U M = $0000, 

BINUl\1 = SOO IO; 

BYTE 

$ 0000 
0001 
0003 
0005 
0007 
0008 
ODOA 
0008 

0 8 
A9 
A2 
95 
E8 
DO 
38 
A2 

= $FC; 

00 
FC 
14 

FlI 

FC 
0000 76 14 
OOOF 
01) 10 
01) 12 
0014 
0016 
001 8 
0019 
OOIB 
ODIC 
ODIE 
ODIF 
0021 
0023 
0025 
OD27 
0029 
002B 
0020 
002F 
0031 
0033 
0035 
0037 
0038 
01)3A 
OD3B 
0030 
OD3F 

E8 
DO 
110 
A2 
76 
E8 
DO 
08 
A2 
38 
8 5 
29 
FO 
8 5 
E9 
95 
8 5 
29 
FO 
B5 
E9 
95 
E8 
DO 
28 

FII 
2B 
FC 
04 

FB 

FC 

04 
08 
06 
04 
03 
04 
0·' 
80 
06 
04 
30 

E5 

BO CE 
90 CC 
60 

I fthe BC D numbe r is to be represented by 
several bytes , a n added co mplica tion occurs. Bit 
seven in Ihe least -s ignificalll byte has a weig ht of 
80. Bit zero in th e nex t most sig nificant byte has a 
we ig ht o f 100. Clea rl y, shifling a o ne from bit zero 
of this byle 10 bit seve n ofthe leas t-sig nificant byte 
does nOI result in a di vision-by-two beca use 100/2 is 
not 80. However, if we subtract 30 after th e shift 
we d o gel the con ·eel answe r. When performing a 
di vide-bY-l\vo o pera tion on a multi-byte BCD 
number, each byte ill th e number muSl be tesled lO 
see if a o ne was shifted into e ithe r bit three or bit 
seven , and then th e appropriate remedies must be 
applied if th e tests are positive. In short, if a o ne is 
shifted into th e most-sign ifica nl bit position o f an y 
of th e N nibbl es used 10 re present th e N di gil s in 
BCD, th en th e nibble must be co rrected by sub
tracting three. 

One ot he r point remains to be Illade. From 
Exa mple I it is cl ea r th a t we are inte rested in th e 
remainder afte r di\·ision-b)"- two. When di\'iding b)" 
two , the remai nde r is e ithe r zero (even di\'idend ) 
or one (odd di\·idend ). The remainder will be 
found in the ca rr)" flag aner a sh ift-right operatio n . 

Basc add,·css ofthe BCD numbe r to I>ccon \,(: ,·lc<l lohinary. The 
most-s ignifi cant digit of an N digit UC D numhe r is inthc hi g h
order nibbl e of BCON U M . 
Base address of th e binary numbe r whose m os t-s ig nificant byte 
will bein BINUM. 
Twos compl e m e nt o rthe 1I11111be r of b ytes need ed to ho ld 
the BCD lIum be r : inlhi s p rogram four by tes (SOOOO - $00(3) 
:Ire used . 

STA RT 

BA C K 

THERE 
RET U RN 

AGA IN 

LAKE 

FOHWD 

ARNO 

OUT 

CLI) 

LOA # 00 
LDX # BYTE 
STA BINUM + 4.X 
IN X 
BNE UACK 
SEC 
LOX # BYTE 
RORBINUM + 4.X 
INX 
BNE RETU RN 
IlCSOUT 
LDX # IlYTE 
ROR BCDNU M + 4.X 
INX 
BNEAGAIN 
PHP 
LDX H BYTE 
SEC 
LOA BCI)N U M + 4.X 
ANO # 08 
BEQFORWO 
LOA BCDN U M + 4.X 
SBC#03 
STA BCONUM + 4.X 
LOA BCDNU M + 4.X 
ANO #S80 
BEQARND 
LOA BCDNUM + 4.X 
SBC #$30 
STA BCDNUM + 4.X 
INX 
BNELAKE 
PLP 
BCCTHERE 
BCCTHERE 
RTS 

C le:lrdec im;ll mo d e . 
C lear locat io ns thai wi ll 
hold the hinar)' lIumbe r. 

Locatio lls havebeell 
cleared. 
Rotate the bina l·y IIlI 111 her 
right, mov in g the re mainder 
fro m the BCD d i" is ioll into 
th e hina r )' lI umbe r. 
If th e C;lrI")' is set . the COli "el·
s ion is cumpl ete. 
SI:u·tthcd ivi s ioll -b),- twoh ), 
shiftin g BCD numbe r ri g ht. 
Remaind er will be in C;lrr)' 
flag so sa"e it o n the s t;lck. 
T est bit Ihree of cac h by te to 
sec if a o ne was s hift cd ill. 

If so. subtr;lctthree. 
If not , 11 0 co rrec tion need ed. 
so test bit se"en o f each b )' te 
to see if it o ne " 'as s hift ed in. 

!-I e re bit seven is c hec ked . 

No correCl iOIl . 
CorreClion: s uhlr:lCl 30. 

Repeal for:lll N by les . 
Get the c;trr)' bac k hecilil se it 
held Ih e r cm a ind CI·. 
Go back a nd p UI it in the 
binary numbe r. The il fini sh. © 

ATTENTION! AIM 65 USERS 
ANO OTHER 6500 MICRO PROCESSORS 

Convert Your 65 Into A More Useful Tool With The New And Reasonable 

VD640 VIDEO INTERFACE 
FEATURES Save E1pef1S1V1! Thetmol Papeo- · Save Tillie ' SaveM.7oev 

- Uses2K'l71601 1K - 7.11 Dot FOlmat 
27~ E PIOm - 40 cha/3C1ers X 1610nes 

' l KRam ' 32 spc<:1iI1 glaphlcs 
_P,n compahble With characters 
AIM expanSion can· - Sol1ware SWitch lor pro· 
neClor Can be pm grammable hardwale 
adapted 10 hi K,m /I, Slm screen liashlng 

- Single .;. 5 voll hom - Uses MOl0rola MC6645 
connecl0r , CRTC 

- Reverse VIdeo 8 SWItch - Operating systcm In 
10 reverse held Eprom Interacts WIth 

- Upper /I. lower case AIM moMor 
Characters - Componeniiayoui 

• Uses slandard T V With sl'kscreened on P C 
opllonal modulator Board 

Full operatIng InSlruC!lons and 
schematIC WIth each kIt 

'VD640 Sllkscreened P C board 
w parts !1st only S 39 00 each 
IV0640 K,I ·,nc's S,lkSCICCned P C 
boil/d WIth SOC~C1 S . all componenlS 
and Pr09fammC(1 Eprom (P C 
Connector Board /I. mod. op", 

S 119.00 each 
lV0640 Fully asscmblCd wllh sockcts 
all components and connec tors, 
tested and guaranteed 1 year 
(modulator opt-onat) 149 00 each 
Optlonat A F Modulator (allows usc 
OI Std TV) $3900 
lOpllOnat P C Connector Board 

>500 
Insert quanllty wanled In box ne~t to kIt desJfed ana mall WIth check or money Ofder to 
Sierra Paci lic . 111 2 Welhngton Or . Modeslo. CA 95350 (Call ' ReS>denlS add 6~ . 
sales la~ llAltow 4 10 6 weeks delIvery.) 



FACTORY PRICING
IN STOCK! IMMEDIATE DELIVERY!

PLUS

• MPS 6550 RAM for PET

• MPS 6530-002, -003 for KIM-1

• MANUALS

• KIM-3 8K STATIC RAM MEMORY BOARD

• KIM-4 MOTHERBOARD

• KIM PROMMER

KIM-1 8c4 Compatible Eprom Programmer

6508 • KIMATH

kMCRO MODUlt Chips with Listing
• KIMEX-1 EXPANSION BOARD

KIM-1 Plugable PROM, Ram and I/O Board

• RS-232 ADAPTER

For KIM-1

• POWER SUPPLIES

STANDARD MICROSYSTEMS

•UART's •FLOPPY DISC CONTROLLERS

• BAUD RATE GENERATORS *CRT CONTROLLERS

FALK-BAKER

ASSOCIATES
382 FRANKLIN AVE. • NUTLEY, NEW JERSEY 07110

[201) 661-2430

WRITE OR CALL FOR CATALOG

FACTORY PRICING 
IN STOCK! IMMEDIATE DELIVERY! 

PLUS 

• MPS 6550 RAM for PET 
• MPS 6530-002, -003 for KIM-1 
• MANUALS 
• KIM-3 8K STATIC RAM MEMORY BOARD 
• KIM-4 MOTHERBOARD 
• KIM PROMMER 

MMS KIM-1 & 4 Compati ble Eprom Programmer 

6508 UU: 
MICRO MOD 

fAMILY 

• KIMATH 
Chips with Listing 

• KIMEX-1 EXPANSION BOARD 
KIM-1 Plugable PROM Ram and I/O Board 

• RS-232 ADAPTER 
For KIM-1 

• POWER SUPPLIES 

STANDARD MICROSYSTEMS 

*UART's * FLOPPY DISC CONTROLLERS 
* BAUD RATE GENERATORS * CRT CONTROLLERS 

FALK-BAKER 
ASSOCIATES 

382 FRANKLIN AVE .• NUTLEY, NEW JERSEY 07110 
(201) 661-2430 

WRITE OR CALL FOR CATALOG 
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Although the comments should make most of

the routine understandable, a brief explanation

follows. The first instruction in Listing 1 is not

needed if the program is already in the binary

mode, in which case the routine starts by clearing

the locations used to store the binary number.

Rather than inserting some kind of loop counter to

keep track of the number of divisions-by-two (refer

to Example 1), the carry is set by the instruction

location at $0D0A, and the remainders are rotated

into the binary number until the carry bit that was

initially set has rotated through the binary number

and into the carry flag once more. Thus, the con

version stops at the BCS OUT instruction at location

$0D12. The division-by-two routine takes up the

remainder of the program. Note that the carry flag

holds the remainder, and it is stored on the stack

while the division-by-two routine is finished, after

which it is rotated into the binary number in the

RETURN loop.

Very likely some improvements in the speed

of the routine could be made. In most cases the

number of bytes needed for the binary number

will be sufficiently close to the number of bytes

occupied by the BCD number that no modification

will be needed on that score. Remember, BYTE is

the twos complement of the number of bytes used to

represent the BCD number and the binary number.

The BCD number is stored in locations $0000 -

$0003 in Listing 1, in the sense that the least-

significant digit is in the low-order nibble of location

$0003 and the most-significant digit is in the high-

order nibble of location S0000. These locations

must be filled before the routine is called.

REFERENCES

1. Programming and Interfacing the 6502, With Experi

ments. Dc Jong. Marvin L.. Howard W. Sams & Co.. Inc.,

Indianapolis. 1980. p 129.
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Lance A., Oabome/McGraw-Hill, Inc., Berkeley. 1979, p 7-9.

3. 6502 Software Design. Scanlon, Leo J., Howard W. Sams

& Co., Inc.. Indianapolis. 1980. p 147.

4. "Multi-Mode Adder," Buuerficld. Jim. 6502 User Notes.

No. I8,p23.

5. Microcomputer-Based Design. Peatman. John B., McGraw

Hill, New York, 1977, p 400.

6. "A Boating-Point Binary to BCD Routine." Dc Jong,

Marvin I .. COMPUTE!, 1981. in press. ®

SEAWELL PROMMER II --

There's Nothing Like It!

' Two independent blocks ol 4 EPROM sockets

' KIM, SYM or AIM programming firmware

• Programs 1, 2 or 4K 5-Volt EPROMS: TMS2508, 2516, 2532 and

2758, 2716, 2732

' Read-Only/Deselected/Read-Program for each socket

* Prog ram-protect toggle switch for whole board

" Provision for remoting 4 sockets

' On-board generation of programming voltage.

The Seawell PROMMER II is a general purpose EPROM tool

designed for use in a development/production environment. Con

nects to a KIM, SYM or AIM with a Seawell LITTLE BUFFERED

MOTHER motherboard, or to a SEA-1 single-board computer.

The PROMMER II is all you need to read, program and execute

1, 2 or 4K 5-Volt EPROMs.

The PROMMER II allows you to put as little as IK or as much

as 32K cf EPROM on the bus. You never have to give up address

space to empty sockets. Each socket can be enabled to BEAD on

ly, READ and PROGRAM, or can be DESELECTED entirely.

Simply moving a shunt sets one block of 4 sockets to 1, 2, or 4K.

The other block can be set independently.

Addresses are selected by piano-type switches on the top

edge of the board. The whole board can be program-protected

by a loggle switch on the top right corner of the board. A

separate one-page ROM containing relocatable firmware for KIM,

SYM or AIM is provided which can be set to any page in memory

in either of two banks or deselected entirely. A satellite board

with four sockets and program-protect switch will be available

soon.

PROMMER II EPROM PROGRAMMER - $299

OTHER SEAWELL PRODUCTS:

SEA-1 SINGLE BOARD COMPUTER $495

SEA-16 16K RAM BOARD $250

SEA-FDC8 DOUBLE DENSITY 2-SIDED DISK CONTROLLER ...

1325

SEA-DEBUG HARDWARE BREAKPOINTS AND TRIGGERS

$310

SEA-PBOMMEB II EPROM PROGRAMMER $299

SEA-PROTO COMPLETELY DECODED PROTOTYPING BOARD .

$ 99

SEA-CMOS 8K CMOS RAM. 16K EPROM. DAY/DATE CLOCK ..

E370

SEA-PIDB 4 FULLY-BUFFERED 6522S $260

SEA-ISDC 8 SERIAL PORTS WITH LOCAL PROCESSOR &

DUAL PORT RAM $595

SEA-LBM LITTLE BUFFERED MOTHER FOR KIM, SYM, AIM,

SEA-I S199
SEA-MOTHERS 4-SLOT MOTHERBOARD $50.00

10-SLOT MOTHERBOARD $125

ALL PRODUCTS ASSEMBLED. ADDITIONAL CONFIGURATIONS

NO KITS MASTERCHARGE/VISA ACCEPTED

c
J

SEAWELL

P.O. Box 20367

•j Seattle. Washington 98102, USA

§ (206)322-3123
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Although the comments should make most o f 
the routine understandable. a brie f ex planation 
fo llows. The first instructio n in Listing 1 is not 
need ed if the program is alread y in the binary 
mode. in which case the routine sta rts by clea rin g 
the locations used to store the bina ry number. 
Rathe r tha n inserting some kind o f loop counte r to 
keep track o f the num ber o f divisions-by-two (re fe r 
to Example 1). the ca rry is set by the instruction 
location at $ODOA , and the remainde rs a re rota ted 
in to the bina ry number until the ca rry bit that was 
initia lly set has rotated through the bina ry number 
and into the ca rry nag o nce more. Thus. the con
version stops at the BCS O UT instructio n at loca tion 
$001 2. T he divisio n-by-two routine ta kes up the 
re mainder of the program. o te that the ca rry nag 
holds the re mainde r. a nd it is stored on the stack 
while the di vision-by-two routine is fini shed , a fter 
which it is ro tated ilito the binary number in the 
RET URN loop. 

Ve ry likely some improvements in the speed 
of the ro utine could be mad e. In most cases the 
number of bytes needed fo r the binary number 

SEAWELL PROMMER II 
There's Nothing Like It! 

• Two Independent blocks 01 4 EPRO M sockets 
• KIM , SYM or AIM programming fi rmware 
· Prog rams I, 2 o r 4K S· VolI EPRO MS: TMS2508, 2516, 2532 and 

2758.271 6. 2732 
• Re.!Id ·O nly/DeselecledlRcad·Progra m for each sockel 
• Prog ram·protect togg le switch for whole board 

• Provision for remoling 4 sockets 
• O n·boa rd g enera tion of programming voltage . 

The Seawe ll PRO MMER II is a g ene ral purpose EPRO M 1001 
designed for use In a deve lopment/production environment. Can . 
nects 10 a KIM, SYM or AIM with a Seawell LITTLE BUFFERED 
MOTHER motherboard, or 10 a SEA· ] Single-board computer. 
The PRO MMER II is all you need to read, p rogram and execule 
1, 2 or 4K S.voll EPROMs. 

wi ll be sufficiently close to the number of bytes 
occupied by the BCD numbe r that no modification 
will be needed o n that sco re. Remember, BYTE is 
the twos com.p lemen! of the number of bytes used to 
represent the BCD number a nd the binary n umber. 
The BCD number is stored in locations $0000 -
$0003 in Listing I. in the sense that the least
significant digi t is in the low-orde r nibble o flocation 
$0003 and the most-significant digit is in the high
o rde r nibble o f location 0000. T hese locations 
must be fill ed before the routine is ca ll ed . 
REFERENCES 
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ments , De j ong, Ma l'vin L. . Howard W. Sams & Co., Inc. . 
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The PRO M MER II allows you to put as little as I K or as much 
as 32K of EPRO M on the bus. You ne ver have \0 g ive up add ress 
space to emply sockets. Each socket can be e nabled to READ on
ly , READ and PRO GRAM, or ca n be DESELECTED entirely. 
Simply moving a shu nt sets one b lock of 4 sockets 10 I. 2, or 4K_ 
The other b lock can be set independently. 

Add resses a re selected by p lano-type switches on the top 
edge of the board . The whole hoa rd can be prog ra m· protected 
by a toggle switch on the lop right corner of the boa rd. A 
sepa rate o ne-page RO M containing rel0C4tab le fi rmware lor KIM , 
SYM or AIM is provided which can be set to a ny page in memory 
in eilher of two banks or d eselected e ntirely. A sa tellite board 
with fou r sockets and prog ram-protect switch will be available 
roon. 

PROMMER II EPROM PROGRAMMER _ ~299 . . . , , , 

OTHER SEAWELL PRODUCTS: 
SEA-I .. • ............. SING LE BOARD COMPUTER . . .. ~495 
SEA-16 ...... . .... . .... 16K RAM BOARD ..... . .... . .............. $250 
SEA·FOCS . ............ roUBLE DENSITY H IDED DISK CONTROLLER . 

...... S325 
SEA-DEBUG ..... . .... HARDWARE BREAKPOINTS AND TR IGGERS . 

•.............•••••••••• S310 
SEA·PROMMER II • EPROM PROGRAMMER .. ~299 
SEA·PROTO .. • ....... COMPLETELY DECODED PROTOTYPING BOARD . 

. S 99 
SEA·CMOS . .. . . ...... 8K CMOS RAM , 16K EPROM, DAY/DATE CLOCK . 
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SEA·PIOB ............ 4 FUll.Y·BUFFERED 6522S . .. .$260 
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CAPUTE!
Corrections And

Clarifications

COMPUTE! #14, pg. 68 — To clarify Mr. Victor's

comments on conversions:

In Applesoft BASIC, "DIM A$(40)" means

that memory should be reserved for the string

variables A$(0), A$(l),...,A$(40). (Note: this is

41 variables, not 40, a quirk of BASIC.) The

variable "A$" is another variable (the 42nd)

used to store the various strings discussed in

the article. The statement "DIM A$(40)" at the

start of the programs in the article does not

mean that A$ will be 40 characters long. The

DIM statement does not refer to A$, it refers

to the subscripted variable A$(i).

COMPUTE! #15, pg. 80 — the Editors Note on

halting the dynamic mode should have read POKE

842, 12.

COMPUTE! #15, pg. 64 — at the bottom of the

page, following the words "clears the flag," this

paragraph was omitted:

But is this efficient? Of course! How could you

possibly reduce such a trivial, two-line program

segment? Well, maybe you can! Consider the

following alternative:

SEC

ROR ALFALK ;Enable Alpha-Lock Mode

sets the flag, and

LSR ALFALK ;Disable Alpha-Lock Mode

clears the flag.

COMPUTE! #15, pg. 99 — the following program

was not printed:

19000 REM DEFINE A LINE

18310 GRAPHICS 8+lV-SETCOLOR 4,5,18

19020 POKE 294, COLUMNPOKE 285, COLUm

10030 FOR 1=1600 TO 1636
16840 READ X'POKE LX'NEKT I
1885Q X=USR(1680)

18868 DATA 184,128.-166,205,141,10,212/14

1,2418381289 , 177,284,141,23, £88,288,268 *

2,238,285,173,1!

18878 DATA 212,26!,16,16,4,168,8,134,285

,177,264,24,144,223

COMPUTE! # 16, pg. 86—To permit "SHOOT"

to run on the new {Revision B) ROMs, change

line 201 to: BUF$(589,589) =CHR$(95):BUF$

(590,590) = CHR$(228). To permit it to run on

black and white TVs, change line 202 to: BUF$

(97,97) = CHR$(0):BUF$(98,98) = CHR$(0).

The source code correction is: 124B 4C 5Fe4 JMP

SYS VBV.

COMPUTE! # 15, pg. 79 — these templates should

have appeared full-size:

CO

C/O

o

=f

CJJ

GO

O

oo

LU

LlJ

1—

1

CJ)
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CAPUTE! 
Corrections And 
Clarifications 
COMPUTE! #14, pg. 68 - To clarify Mr. Victor's 
comments on conversions: 

In Applesoft BASIC, "DIM A$(40)" means 
that memory should be reserved for the string 
variables A$(O), A$(I), .. . ,A$(40). (Note: this is 
41 variables, not 40, a quirk of BASIC.) T he 
variable "A$" is another variable (the 42 nd) 
used to store the various strings discussed in 
the article. The statement "DIM A$(40)" at the 
start of the programs in the article does not 
mean that A$ will be 40 characters long. T he 
DIM statement does not refer to A$, it re fers 
to the subscripted va riable A$(i). 

COMPUTE! #1 5, pg. 80 - the Editor's Note on 
halting the dynamic mode should have read POKE 
842, 12. 

COMPUTE! #15, pg. 64 - at the bottom of the 
page, following the words "clears the flag ," this 
paragraph was omitted: 

But is this efficient? Of course ! How could you 
possibly reduce such a trivial, two-line program 
segment? Well, maybe you can ! Consider the 
following alternative: 

SEC 
ROR ALFALK ;Enable Alpha-Lock Mode 

sets the flag, and 
LSRALFALK 

clears the flag. 
;Disable Alpha-Lock Mode 

COMPUTE! # 15, pg. 99 - the following program 
was not printed: 

1 ""'100 F.Hl OEF HiE A LI t·lE 
10010 GRAPHIC; 8+16 ' SETCOLOF~ 4,5, 10 
10t"J20 POKE :::fJ4 ., COLUt1L ' POKE 205 , COLUt1H 
1~30 FOR 1=1600 TO 1636 
10040 READ >~, POKI L)( ' HEn I 
10050 :>(=U~;F:( 161C10 ;' 
10060 DATA 104.,120.,166, 205, 141, 10, 212, 14 
1) 24,208 " 2(10 , 177,. 204"141 ,, 23} 2£18} 2fK1 } 20~: ) 
2/230 , 205 .. 173 .. 11 
1007€1 DATA 212 ., 201.. 16, 16,4, 160,0, 134, 205 
,177 , ~~4 ,24,144,223 

COMPUTE! # 16, pg. 86-To permit "SHOOT" 
to run on the new (Revision B) ROMs, change 
line 20 1 to: BUF$(589,589) = CHR$(95):BUF$ 
(590,590) = CH R$(228). To permit it to run on 
black and white TVs, change line 202 to: B UF$ 

(97,97) = CHR (O):B UF (98,98) = CHR$(O). 
The source code correction is: 124B 4C 5F e4 JMP 
SYS VBV. 

COMPUTE! # 15, pg. 79 - these templates should 
have appeared full- size: 

a::: - I..Ll 

"""" I 
><:: 

" \ 
<t: 

("V") I..Ll 
CL 
(/) 

-' 
0 
a::: 
f-
z: :c 

o~ -$-; u ~ ~ 

" I..Ll Ll"") -::;;;: (/) 

=:l 
-' 
0 
:> 

..". -$-
0 

" 
a::: 

0 - 0 

z: U 

I..Ll 

f- ><:: 
'-'- u 
I..Ll <t: 

-$- ..". 
-' 

~ 

" I -z: 

::;;;: 
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COMPUTE! #15, pg. 120 — Charles Brannon has

improved his "Keyword" program to cancel the

keyword action in the quote mode and to permit it

to be deactivated.

100 REM KEYWORD LOADER SEPTEMBER 8, 1"

"981

110 IF PEEK(PEEK (53) *256) O120 THEN P'

"OKE 53,PEEK{53)-1:CLR

120 HI=PEEK(53):BASE=HI*256

130 PRINT "{CLEARjPATIENCE... "

140 FOR 1=0 TO 164:READ A:POKE BASE+'

~I,A:NEXT I

150 REM RELOCATION ADJUSTMENTS

160 POKE BASE+22,HI:POKE BASE+58,HI

170 POKE BASE+100,HI:POKE BASE+ 110,HI'

180 IF PEEK(50003)=160 THEN 230

190 REM CONVERSIONS FOR 3.0 BASIC

200 POKE BASE+65,146:POKE BASE+69,192'

210 POKE BASE+131,46:P0KE BASE+132,23'

~0

220 PRINT "{CLEAR}*** KEYWORD 3.0 ***"

~{DOWN}":GOTO240

230 PRINT "{CLEAR}*** KEYWORD 4.0 ***"

"{DOWN}■

240 PRINT "ON/OFF: SYS {REV}";BASE"

250 PRINT "{DOWN}TABLE AT: {REV}"

~";BASE+138

260

270

280

290

300

310

320

330

340

350

360

370

380

390

400

410

420

430

440

450

460

470

480

490

END

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

120

10,

228

37,

145

234

0,
165

201

193

0, -
132

160

16,

230

48,

17,

158

174

230

157

111

228

, 165

169,

133

133,

, 88,

, 234

L65,

217

219

170

134,

31,

0,
12,

32,

241,

, 144

85,

, 145

144,

96,

, 234

205,

, 201

, 176

, 189

158,

160,

, 201

133,

, 88,

169,

234,

, 234

208,

, 193

, 78,

, 138

170,

176,

, 37, 208

144, 169

96, 169

63, 133

234, 234

, 234, 0

89, 234

, 144, 82

56, 233

, 63, 162

160, 178

132, 32

10, 240, 16, 202

230,

177,

200,

31, 208, 2

31,

177,

16, 246

31, 48

8, 142, 164, 63, 230

166

164

158

111

2,

234

, 158

, 63,

, 166

, 2,

230,

, 234

, 157

40,

, 158

169,

158,

, 234

, 111, 2

208, 234

, 41, 127

20, 141

76, 85

, 234, 234

500 REM ** KEYWORD TOKEN LIBRARY HERE'

510 DATA 153, 194, 152, 157, 132, 129"

520 DATA 137, 200, 133, 161, 135, 155"

530 DATA 163, 130, 159, 151, 160, 138'

540 DATA 148, 167, 187, 149, 147, 148'

550 DATA 141, 158, 0

READY.

COMPUTE!
Back Issue
Collection

Our back issues, normally $3.00 each
(including shipping and handling] are a

valuable addition to your library.

To celebrate our second birthday,

we're offering the following special to
COMPUTE! readers

COMPUTE!

Birthday Special

JANUARY-JULY, 1981

ALL SEVEN ISSUES $15.00, AND

WE'LL PAY SHIPPING

Credit Card Orders Only

Call TOLL FREE 800-345-8112

IN PA CALL 800-662-2444

Please allow three weeks for delivery. Offer

expires November 15,1981. Offer good for these

seven issues only and may not be prorated for

partial orders. Orders accepted subject to

availability. You must include a street address

for shipping.

Please send me the COMPUTE! BIRTHDAY SPECIAL,

January-July 1981 Issues for $15.00.

NAME

STREET ADDRESS

CITY STATE ZIP

SEND TO: COMPUTE! Birthday Special, P.O. Box 5406,

Greensboro, NC 27403, USA Pleose enclose check or

money order.
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COMPUTE! # 15, pg. 120 - Charles Brannon has 
improved his "Keyword" program to cancel the 
keyword action in the quote mode and to permit it 
to be deactivated. 

100 REM KEYWORD LOADER SEPTEMBER 8, 1-
-981 

110 IF PEEK(PEEK(53)*256) <> 120 THEN P-
-OKE 53 ,P EEK(53) - 1:CLR 

120 HI=PEEK(53):BASE=HI*256 
130 PRINT ·{CLEAR)PATIENCE • •• • 
140 FOR 1=0 TO 164:READ A:POKE BASE+-

-I , A: NEXT I 
150 REM RELOCATION ADJUSTMENTS 
160 POKE BASE+22,HI:POKE BASE+58 , HI 
170 POKE BASE+100,HI : POK E BASE+110 , HI-

180 IF PEEK(50003)=160 THEN 230 
190 REM CONVERSIONS FOR 3 . 0 BASIC 
200 POKE BASE+65 , 146:POKE BASE +69 ,1 92 -

210 POKE BASE+131 , 46:POKE BASE+132 , 23-
-0 

22~ PR I NT "(CLEAR}*** KEYWORD 3 . 0 ***
- (DOWN) ': GOT024 0 

230 PRINT "{CLEAR}*** KEYWORD 4.0 ***
- (DOWN)' 

240 PRINT ' ON/OFF : SYS {REV)';BASE-

250 PRINT '{DOWN)TABLE AT: (REV)-
-1I; 8A5£+138 

260 END 
270 DATA 120 , 165, 144 , 201 , 37, 208 
280 DATA 10 , 169, 85 , 133 , 144, 169 
290 DATA 228 , 133 , 145, 88 , 96, 169 
300 DATA 37 , 133, 144, 169, 63, 133 
310 DATA 145 , 88, 96 , 234 , 234, 234 
320 DATA 234 , 234 , 234 , 234 , 234 , 0 
330 DATA 0 , 165, 205 , 208; 89 , 234 
340 DATA 165, 217 , 201 , 193, 144, 82 
350 DATA 20 1 , 219, 176, 78 , 56 , 233 
360 DATA 193 , 170 , 189, 138, 63, 162 
370 DATA 0, 134 , 158, 170 , 160, 178 
380 DATA 132, 31 , 160, 176 , 132 , 32 
390 DATA 160 , 0 , 10 , 240, 16, 202 
400 DATA 16, 12, 230 , 31, 208 , 2 
410 DATA 230, 32, 177 , 31 , 16 , 246 
420 DATA 48 , 241 , 200 , 177, 31 , 48 
430 DATA 17 , 8 , 142 , 164 , 63 , 230 
440 DATA 158, 166 , 158, 157 , 111, 2 
450 DATA 174, 164, 63 , 40 , 208, 234 
460 DATA 230, 158, 166 , 158, 41 , 127 
470 DATA 157, 111 , 2 , 169, 20 , 141 
480 DATA Ill, 2 , 230 , 158, 76 , 85 
490 DATA 228 , 234 , 234 , 234 , 234, 234-

500 REM ** KEYWORD TOKEN LIBRARY HERE-
- ** 

510 DATA 15 3 , 194 , 152, 157 , 132 , 129-

520 DATA 137 , 200, 133 , 161 , 135 , 155 -

530 DATA 163, 130 , 159 , 151 , 160 , 138 -

540 DATA 148, 167, 187 , 149, 147, 148-

550 DATA 141 , 158, 0 
READY . © 

COMPUTE! 
Back Issue 
Collection 

Our back issues, normally $3.00 each 
(including shipping and handling) are a 
valuable addition to your library. 

To celebrate our second b irthday, 
we're offering the following special to 
COMPUTE! readers. 

COMPUTErs 
Birthday Special 

JANUARY-JULY, 1981 
ALL SEVEN ISSUES $15.00, AND 

WE'LL PAY SHIPPING 

Credit Card Orders Only 
Call TOLL FREE 800-345-8112 

IN PA CALL 800-662-2444 

Please allow three weeks for delivery. Offer 
expires November 15. 1981. Offer good for these 
seven issues only and may not be p rorated for 
partial orders. Orders accepted subject to 
availability. You must include a street address 
for shipping. 

.......................••••••••.....•.•.........•.......... 
Please send me the COMPUTE! BIRTHDAY SPECIAL. 
January- July 1981 Issues for $15.00. 

NAME 

STREET ADDRESS 

CITY STATE ZIP 

SEND TO: COMPUTI! Birthday Special. P.O. Box 5406. 
Greensboro, NC 27403, USA. Please enclose check o r 
money order. 

. •••••.........•••..••••...........•..........••••••••..... 
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AUTO-CAT... The

Automatic Answer

Direct Connect

Modem

An auto answer, FCC approved,

direct connect 300 baud modem,

is now available from Novation,

Inc., Tarzana, California.

The Bell 103 compatible

AUTO-CAT will communicate at

300 baud over dial-up telephone

lines using a standard modular

jack. It has three data modes:

automatic answer, manual answer,

and manual originate. It will

operate in either full or half-

duplex, and features both local

and remote-loopback test func

tions. The interface between

computer and modem is the EIA

RS-232.

Pressure sensitive switches on

the end of the AUTO-CAT case

select its answer or originate

functions. LED's give a constant

indication of the unit's operational

status. The compact 10", 4.7",

1.2" modem uses a separate AC

power supply that eliminates heat

and voltage hazards.

In addition to communication

over standard telephone lines, the

AUTO-CAT will also automati

cally answer each call. This feature

offers users the benefits of unat

tended operation for personal

and business computers and

terminals. Data can be made

available 24 hours-a-day. Using

AUTO-CAT, executives can

communicate with their office

computers in the evenings, on

week-ends, even on holidays or

vacations, and hobbyists can access

their home computers from just

about any location with a phone.

The AUTO-CAT is priced at

$249.00 for quantity one and is

available throughout the country

from authorized Novation distrib

utors, dealers, computer stores,

and retail electronic outlets. The

AUTO-CAT provides the user

with access to data banks, and the

ability to swap personal programs

with other computer users. The

AUTO-CAT is designed to max

imize the potential of com

munications with any computer

or terminal.

For further information

contact Novation, Inc., 18664

Oxnard St., Tarzana, CA 91356.

Telephone 213-996-5060.

TV/Monitor Stand

For Atari And

Apple II

BYTM Systems, Inc. announces

the introduction of a new TV/

Monitor stand for ATARI 400/

800™ and Apple 11™ consoles.

The stand is made of clear

polished high-impact acrylic. Ii

securely holds a TV/Monitor up

to 15 inches (diagonal) in screen

size. Us open design allows maxi

mum air flow around the console

and provides easy access to top,

sides and rear for cable or ROM

cartridge insertion.

The use of the stand reduces

workspace crowding while raising

the TV/Monitor to eye level.

For ATARI 400/800 owners

with ATARI 810™ Disk Drives, it

also provides a simple means oi

minimizing the potential problem

identified by ATARI that:

Placing the ATARI 810 Disk

Drive within 12 inches of a

television set or monitor

causes alteration of the data.

Use the disk drive a minimum

of 12 inches from the TV or

monitor.

The CLEAR STAND raises the

TV/Monitor 10 inches above the

table level and makes leaving a

diagonal space of 12 inches from

the disk drive an easy problem to

solve.

CLEAR STAND is available

for $59.95 from BYTM Systems,

Inc., 389 Fifth Avenue (Suite

400), New York, New York

10016.

VisiFile Program

Simplifies

Electronic Filing

Sunnyvale, CA — September 1,

1981 — File management on a

personal computer — record

filing, searching, sorting, printing

reports and mailing labels — is

fast and simple with the new
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AUTO-CAT ... The 
Automatic Answer 
Direct Connect 
Modem 
An auto answer, FCC approved, 
direct connect 300 baud modem, 
is now available from Novatio n, 
Inc. , Tarzana, California. 

The Bell 103 compatible 
AUTO-CAT wi ll communicate at 
300 baud over dial-up telephone 
lines using a standard modular 
jack. It has three data modes: 
automatic answer, manual answer, 
and nlanual orig inate. It will 
operate in either full o r ha lf~ 
duplex, and features both loca l 
and remote-Ioopback test func
tions. The interface between 
computer and modem is the EIA 
RS-232. 

Pressure sensiti ve swi tches on 
the end of the A UTO-CA T case 
select its answer or originate 
fu nctions. LED's give a constant 
ind ication of the unit's operational 
status. The com pact 10",4.7", 
1.2" modem uses a separate AC 
power supply that eliminates heat 
and voltage hazards . 

I n add ition to communication 
over standard telephone lines, the 
A UTO-CA T will also automati
call y answer each call . This feature 
offers users the benefits of unat
tended opera tion for personal 
and business compu ters and 
te rminals. Data can be made 
available 24 hours-a-day. Using 
AUTO-CAT, execu ti ves can 
communicate with the ir office 
compute rs in the evenings , on 
week-ends, even on hol idays Or 
vacations, and hobbyists can access 
their home computers from just 
about any location with a phone. 

The A UTO-CA T is priced at 
$249. 00 for quantity o ne and is 
available throughout the country 
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from authori zed Novatio n distrib
utors, dealers, computer stores, 
and retail electronic outle ts. The 
A UTO-CA T p rovides the user 
with access to data ban ks, and the 
ability to swap personal programs 
with other computer users. T he 
A UTO-CA T is designed to max
imize the potential of com
munications with any computer 
or terminal. 

For furthe r information 
contact Novation , Inc., 18664 
Oxnard St. , Tarzana, CA 9 1356. 
Telephone 213-996-5060. 

TV/Monitor Stand 
For Atari And 
Apple II 
BYTM Systems, Inc. annou nces 
the introduction ofa new TV/ 
Monitor stand for ATAR I 400/ 
800'· and Apple II ,. consoles. 

The stand is made of clear 
polished high-impact acrylic. It 
securely holds a TV/Mon itor up 
to 15 inches (d iagonal) in screen 
size. I ts open des ign a llows maxi
mum air now arou nd the console 
and provides easy access to top, 
sides and rear for cable or ROM 
cartridge insertion. 

T he use of the stand reduces 
workspace crowd ing while raising 
the TV/Monitor to eye leve l. 

For A TA RI 400/800 owners 
with AT A R I 8 10 ,. Disk Drives, it 
also provides a simple means of 
minimizing the potenti al problem 
identifi ed by A TA R I tha t: 
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Placi ng the ATA RI 810 Disk 
Drive within 12 inches of a 
telev ision se t or monitor 
causes alteration o f the data. 
Use the disk drive a minimum 
of 12 inches from the TV or 
monito r. 

T he CLEAR STAND raises the 
TV/Monitor 10 inches above the 
table level and makes leaving a 
d iagonal space of 12 inches fro m 
the disk drive an easy problem to 
solve . 

CLEAR STAND is available 
for $59.95 fro m BYTM Systems, 
Inc., 389 Fifth Avenue (Su ite 
400), New York , ew York 
100 16. 

VisiFile Program 
Simplifies 
Electronic Filing 
Sunnyvale, CA - September I , 
198 1 - File management on a 
personal com puter - record 
fi ling, searching, sorting, printing 
reports and maili ng labels - is 
fast and simple with the new 
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VisiFile™ program from Personal

Software Inc.

VisiFile greatly increases the

usefulness of a personal computer

for keeping business records. The

program's flexibility allows many

different applications — inven

tory, client lists and records, sales

information, medical records and

other word or numerical data —

to be stored, sorted and printed

in a variety of formats.

"The 'human interface' of

the program makes it extremely

easy to use," said Etl F.sber, direc

tor of merchandising. "Even

people who are unfamiliar with

computers will be able to master

the program and begin to use it

right away. Instructions are simple

and direct and are selected from

an easy-to-understand 'menu'

system."

The VisiFile FlexFormat™

feature makes it easy to change,

rearrange and add unforeseen

information to records, or com

bine business records into new

files. This means that record

keeping can adapt quickly as

business information needs

change. For example, the change

from a Five-digit to nine-digit zip

code could be handled without

rekeying all the data. Users may

also creata a "partial file defini

tion" for extremely fast data entry

of specific portions of records.

The ability of VisiFile to

communicate with other Personal

CBM/PET? SEE SKYLES ... CBM/PET?

PET owners everywhere sing

Jj Thanks for the MemoriesJj

to good old Bob Skyles

...they should.. .because Bob Skyles is the only complete

source for memory boards for any PET ever sold. Old Bob

won't forget you.

And the Skyles memory systems have the highest quality control of any computer prod
uct ever. Over 100 million bits of Skyles memory boards are already in the field; you can

count the total number of failures on the fingers of one hand. First quality static and

dynamic RAMS, solid soldered on first quality glass epo.xy. That is why they are guaran

teed— in spile of the new lower prices— for a full two years.

The boards connect directly to the data hus on your board with ribbon cable and 50 pin

connectors that keep the daia bus open to the outside world. Installs in minutes without

special tools or equipment.. .just a screwdriver.

Because of our new dynamic memory design, and to celebrate the Sltyles' Third Annual
Survival Anniversary, here are the smashing new prices:

The 8K Memory System originally $250.00 now 1200.00 Save S 50.00

The I6K Memory System originally $450.00 now S300.00 Save $150.00

The 24K Memory System originally $650.00 now $400.00 Save $250.00

...For any PET ever made. When ordering, just describe your PET by model number

and indicate the amount and type (or brand) of memory currently in the unit.

Shipping and Handling (USA/Canada) S3.50 (Europe/Asia) S15.00

California residents must add 6<>'o/6'/:% sales lax. as required.

Skyles Electric Works
231K South w in ni.!i! Road

Mountain View, California 94041

(415) %5-1735

Visa/Mastercard orders: call tollfree

(800) 227-9998 (except California).

California orders: please call (415)

965-1735.

/IAI80 "■ S3~IA>IS 33S 6±3d/IAI90"

Software products (such as the

VisiCalc®, VisiPlot™ and

VisiTrend^VVistPlot"* programs)

makes it part of an information

management software system for

personal computers. This ability

to exchange data reinforces the

power ofthe total software system;

information created or stored by

one program need not be rekeyed

in order to be used by another.

VisiFile records (and infor

mation stored by the other "Visi"

products) may be transferred

over phone lines by Personal

Software's VisiTerm™ program.

Moving Cursor Menu

VisiFile is controlled by a "moving

cursor menu" with prompting,

similar to the kind of user inter

face in other Personal Software

products. Information entry is

simple and allows the user to

custom design a "form-like" for

mat on screen for input. Machine

language sorting routines and

multiple keyed-field indexes

assure information retrieval with

in three seconds.

Mailing labels up to five

across and reports may be printed

with VisiFile. When ready to print

a report, the user may use a simple

"row-and-column" format, or

develop a custom format area six

rows deep by the width of the

paper. Elements of each record

may be arranged in that area to

suit the user. Records may be

selected for printing (in addition

to being sorted or indexed): for

example, all customers from

Kansas with orders greater than

$10,000 may be selected at t he-

time the report is printed.

All reports can be easily set

up, saved with the program.

Arithmetic calculations, including

column totals, also can be handled

in reports.

VisiFile runs on the Apple"

II (with language card or Apple

soft Basic card) and Apple II Plus

personal computers with ISK

minimum memory and one disk

drive; two disk drives and a printer

are recommended. Suggested

retail price of the program is

$250 (U.S. price only). Il will be
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VisiFile ,. prog ram fro m Perso na l 
Software Inc. 

VisiFile greatl y increases the 
usefulness of a pe rsona l compu ter 
fo r keeping business reco rds. The 
program's fl ex ibility a llows many 
diffe rent applicatio ns - inven
tory, client lists and records, sa les 
informatio n , med ical records and 
o the r wo rd o r nume rica l clata
to be stored, sorted and printed 
in a va rie ty o f formats. 

"The 'human interface' o f 
the program makes it extre mely 
easy to use," sa id Ed Esber , direc
tor of merchandising. "Even 
people who are unfamil iar with 
computers will be able to maste r 
the program and begin to use it 
right away. I nstructions a re simple 
and direct and a re selecl.ed from 
a n easy-lo-unde rstand 'me nu ' 
system." 

The VisiFi le FlexFormat '· 
feature makes it easy to change, 
rearra nge and add unforeseen 
informatio n to reco rds, or com
bine bus iness reco rds into new 
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fi les . This means that record 
keeping can adapt quickly as 
business information needs 
change. For exa mple , the change 
from a five-digit to nine-dig it zip 
cod e could be handled without 
rekeying a ll the data. Users may 
a lso creata a "pa rtial fil e defin i
tion" fo r e xtremely fast data e ntry 
o f specific ponions of record s. 

T he abilit), of VisiFile LO 
com municate with othe r Persona l 

PET owners everywhere sing 
).;1 Thanks for the Memories).;1 

to good old Bob Skyles 
. .. they should ... because Bob Skyles is the only complete 
source for memory boards for any PET ever sold . Old Bob 
won't forget you . 
And (he Skyles memory systems have Ihe highest qu alit y control o f an y computer prod 
UCt ever. Over 100 million bits of Skyles memory boards are already in the fi eld; you can 
count the 10lal number o f failures on the fingers of one hand. Firs t quality SIalic and 
dynamic RAM S, solid soldered on fir st quali ty glass epoxy. That is why they are guaran· 
teed -in spite of the new lower prices- for a full Iwo )'urs, 
The boards connect dircctly to the data bus on your board with ribbo n cable and 50 pin 
connectors lhat keep the d3l3 bus open to the outside world. Installs in minutes without 
special tools or eq uipment ... just a screwdrh'cr. 
Because of our new dynamic memory design, and to celebrate the Skyles' Third Annual 
Sun'h'a! An nh·ersar). here are the smashing new prices: 

The 8K Memor), System originally $250.00 now S200.(}(} Save $ 50.00 
The 16K Memor), System originally $450.00 now SJOO.(}(} Save $150.00 
The UK Memor), System originally $650.00 now S400, 00 Sare S250.00 

... For any PET e\'er matie. When ordering, JUM describe your P ET by model num ber 
and indicate the amount and type (or brand) o f memo ry currently in the unit. 
Shipping and Handling ....................... (USA ICarlada) SJ. SO (Europe/ A Sia) SIS.OO 

California residems mlLSf CJ(id 6%/ 6v.i ~j, sales tax, as required. 

Skyles Electric Works 
Bit: South Whismlln Road 
Mouni ll in \' i t~·, (.:a lirOTn ia 94041 
(41 5) 965· 1735 

\'isll/ Mastrrca rd orders: call tollfree 
(8oo) 227·9998 (except California). 
California orders: pleasc call (4 15 ) 
%5· 17J5. 
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Softwa re products (such as the 
VisiCalc®, Vi siPlo t " and 
VisiTrend ,. iV istPlo t ,. programs) 
ma kes it pan o f a n in formatio n 
management so ftwa re system for 
pe rsona l compu te rs. T his ability 
to exchange data re info rces the 
power of the lOla l software systeln; 
info rmation created or sto red by 
o ne program need nOt be re keyed 
in o rde r to be used by a nothe r. 

VisiFi le reco rds (a nd infor
matio n sto red by the o ther "Visi" 
products) ma y be transfe rred 
ove r phone lines by Pe rsona l 
Software's VisiTerm 'M program. 

Moving Cursor Menu 
VisiFile is con trolled by a "moving 
curso r menu " with prom ptin g, 
simila r to th e kind o f use r inte r
face in othe r Pe rsona l Softwa re 
products. I nformation entry is 
simple a nd a llows th e use r to 
custom des ign a " fo rm-like" for
mat on screen fo r input. Machine 
la nguage so rting rou tin es a nd 
mu ltiple keyed-fi e ld indexes 
assure info rmatio n re trieva l with
in three seconds. 

Ma iling labels u p to fi ve 
across and repo rts may be printed 
with Vis iFile. When read y to print 
a report, the user may lise a simple 
" row-and-co lull1n " formal, o r 
develo p a custom formal a rea six 
rows dee p by the width o f the 
pape r. Eleme nts o f each record 
may be arranged in tha t a rea to 
suit th e use r. Reco rds may be 
selected for p r intin g (in addition 
tn be ing so rted or indexed): for 
example, a ll customers fro m 
Kansas with o rd e rs grea te r than 
$ 10,000 ma y be selected a t the 
t ime the report is print.ed . 

All re ports can be easily set 
LIp , saved with the p rogr am . 
Arithmetic calculatio ns, including 
co lumn LOta ls, a lso GIn be ha ndled 
in reports. 

VisiFil c runs on th e App le'" 
II (w ith lang uage card o r App le
soft Basic ca rd ) and A pple II Plus 
pe rsona l compu te rs with '18K 
m inimulll m e mo r y a nd o ne disk 
cI ri ve; two d isk dri ves alld a pri Ille r 
are recomme nded. Suggested 
re ta il price of th e program is 
$250 (U.S. price onl)'). It will be 
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One Year Warranty Included

A
ATARI

800™ $779
WITH ONE YEAR EXTENDED WARRANTY

Computers

for people;

ATARI 810

DISC DRIVE

s444

Available without warranty for even less.

ATARI SOFTWARE
CX401 General Accounting

CX402 Accounts Receivable

CX403 Inventory Control. . .

CX404 Word Processor

CX405 PILOT

CX413 MICROSOFT BASIC

CX4101 Inviiation to Programming 1

CX4102 Kingdom

CX4103 Statistics
CX41O4 Mailing List

CX4105 Blackjack.

CX4106 Invitation to Programming 2

CX4107 Biorhythm
CX4108 Hangman

CX4109 Graph It

CX41 10 Touch Typing

CX4111 Space Invaders

CX4112 States & Capitals
CX4114 European Countries & Capitals

CX4115 Mortgage S Loan Analysis

CX4116 Personal Fitness Prog .. ..

CX4117 Invitation to Programming 3

CX4 n8 Conversational French.. .

CX4119 Conversaiional German

CX4120 Conversational Spanish. .

CX4121 Energy Czar

CX4125 Conversahonal Italian

S399.00
S399 00

$399.00

$119.00

$68 00

$68 00

$17 00
$13 00

$17 00

$17 00

$13 00

$20.00

$13.00

S1300

$1700

$20 00

$17 00

$13 00

$13 00

$13 00

$59 00
$20 00

$45 00

$45 00

$45 00

$13 00

$45.00

CX6001 US History i23.00

CX6002 U S Government. . $23 00

CX6003SupervisorySkills. . . S23 00

CX6004 World History $23 00

CX6005 Basic Sociology $23 00

CX6006 Counseling Proced S23 00

CX6007 Principal of Act ... 123 00

CX6008 Physics $23 00

CX6009 3reat Classics $23 00

CX6010 Business Comm, . $23.00

CX6011 Basic Psychology ' 123 00
CX6012 Effective Writing . $23.00
CX6014 Principals of Econ $23 00

CX6015 Spelling $23 00

CX6016 Basic Electncily $23 00
CX6017 Basic Algebra $23.00
CX8106 Bond Analysis $20 00
CX8107 Slock Analysis $20 00
CX8108 Slock Charting $20 00

CXL40O1 Education System Master $21.00

CXL4002 Basic Computing Language $46.00

CXL4003 AssemDIei Editor $46 00

CXL4004 Basketball $24 00

CXL4005 Video Easel S24 00

CXL4006 Super Breakout $30.00
CXL4007 Music Composer $45 00

CXL4009 Chess $30 00
CXL4010 3-D TicTac-Tow $24 00

CXL4011 Star Raiders S32.00
CXL4012 Missle Command $32-00

CXL4013 Asteroids S32.OO

CXL4015TeleLmk $20 00

Cjnipuhome $74 95
Visicalc $149 00

Letter Perfecl (Word Processor) $119 00

Source . S89 00

Atari' Peripherals:

SOQ IRK $329 00

410Recorder $5900
822 Printer $359.00

825 Printer . - $CALL
830Modem $15900

850 Interface . . S CALL

Atari' Accessories
New DOS2System $2100

CX70 Light Pen $64 00

CX30Paddie S1S0O
CX40JoyStick $1800

CX853 16K RAM $89 00

Microtek 16K RAM $75 00
Microtek 32K RAM $169 00

commodore

CBM8032 $1099

VIC 20

$259

CBM Software

WordPro3Plus

WordPro4 Plus

Commodore Ta« Package

Visicalc .. .
EBS Accts Rec (Inventory Interactive Sysl
BP1 General Ledger

OZZ Information System

Dow Jones Portfolio .. .

Pascal :---■■
Legal Time Accounting

World Crali 80 ... .

Word Check

Create A Qase
Power

Socket-2Me
Jinsam

$199 00

$299.00
$399 00

$149 00

$595.00

$329.00

$329 00

$129 00

$239 00

$449 00

$289 00

$180 00
$219.00

S89 00
$20 00

Call

4016

4032

8096

C8M4022 Printer

Tally 8024
CBM C2N Cassette Drive

CBM4040 Dual Disk Drive

$799 00

$999 99

$1795.03

$629.00

$1699.00

$69 00

$999 00

$'349 00

Vic-TV Modua! 519.00

Vic Cassette $69.00
Vic Disk Drive $ Call
Vic 6 Pack program $44.00

Disks

CX8100 Blank Disk <5>
Sycom Blank Disk (10)

Maxell Blank Disk|10)

Maiell Blank Disk (10t

$22 00

$29.00

$36 00

$46 00

Printers

Epson MX-70
Epson MX-80

Epson MX-80 FT

Diablo 630

Nee 5530
TEC 1500Starvaiier 25C0S

TEC 1500 Starwnter 45cps

Call for Prices

. . S2495.00

$1495.00

$1795.00

No Risk, No Deposit On Phone Orders, COD or Credit Card,

Shipped Same Day You Call *
• on all in stock units

IN PA,CALL<717) 327-9575 (800) 233-8950
COMPUTER MAILORDER

501 E. 3RD ST., WILLIAMSPORT, PA 17701

To Order

Prone orders invited |800 number is fo' order desk

onlyi Or send check or money order and receive
free snipping Pennsylvania residents add B'-'a

sales ta< Add 3s i for Visa or M C Equipment

is suDiect to price change and availaOility without

notice Please call between 11 AM & 6 PM

arranty 

)1'-
ATARI' 

800TM $779 
WITH ONE YEAR EXTENDED WARRANTY 

Computers 
for people:· 

warranty for even less. 

ATARI SOFTWARE 
CX401 General Accounh"g 
CX402 Accounts Receivable 
CX403 Inventory Conlrol 
CX404 Word Processor 
CX 405 PILOT 
CX413 MICROSOFT BASIC 
CX41 01 Inv"atlon \0 Programming I 
CX4 102 Kongdom 
CX4 103 S,at,s"CS 
CX41 0 4 M ailing liS! 
CX41 05 Blackjack . 
CX4106lnvltalion to Programming 2 
CX4 107 Biorhythm 
CXJ 108 Hangman 
CX4109 Graph 11 
CX4 110 TOUCh Typing 
CX41 ! 1 Space Invaders 
CX411 2 Slates & Capitals 
CX4 11 4 European C oun tries & CapitalS 
CX4 115 Mortgage & loan AnaLySIS 
CX4 116 Personal Fitness Prog 
CX4 11 7 Invitation to Programmmg 3 
CX411S Conversat ional ~rench 
CX4 119 ConversatIonal German 
CX4 120 Conversa tional SpaniSh 
CX4121 Energy C/ar 
CX4125 ConvClsallonal l1allan. 

5399.00 
539900 
5399 00 
$11900 
'6800 
'6800 
S17 00 
$1300 
S17 00 
51700 
$ 1300 
$2000 
$1300 
$1300 
$17 00 
$2000 
$1700 
$1300 
$1300 
51300 
55900 
52000 
$': 500 
54500 
$4500 
51300 
$45.00 

CBM 8032 $1099 
579900 
599999 

51795.00 
5629.00 

$1699.00 
56900 

CX6001 US HISlory 
CXSOO2 U S Govelnmenl 
CXSOOJ Supervisory Skins 
CX6004 World H,SIO'Y 
CX6005 Bas.c Soc.olrll;y 
CX6006 Counseling Procea 
CX6007 PrinCipal 01 ACI 
CX6008 PhySICS 
CX6009 :irea l ClaSSICS 
CX6010 Busmess Comm 
CX60 11 BaSIC Psychology 
CX601 2 Elfectlve Wr iting 
CX60I ': PrinCipals 01 Econ 
CX6015 Spelling 
CX60 16 BaSIC Elect rocl ly 
CX6017 BaSIC Algebra 
CX8 106 Bond AnalySIS 
CX8107 Siock AnalySIS 
CX8108 Siock Cnarllng 
CXL400i Education Syslem MaSler 
CXL4002 BaSIC Compulmg language 
CXl4oo3 Assembler Editor 
CXl4oo,: Baskelball 
CXl4oo5 v.aeo Easel 
CXL4006 Super Breakoul 
CXL4007 MUSIC Composer 
CXl4OO9 Chess 
CXl4010 3·0 T,c·Tac·Tow 

)2300 
$2300 
S2300 
$2300 
52300 
52300 
52300 
52300 
$2300 
$2300 
$2300 
$2300 
52300 
52300 
$2300 
$2300 
$2000 
$2000 
$2000 
52 1.00 
$46.00 
546.00 
S2400 
$24 00 
' JOOO 
54500 
53000 
52400 

commodore 

VIC20 

$259 
Vic·TV Modual 
Vic Cassette . 
Vic Disk Drive . . 
Vic 6 Pack program 

.. S19.00 
. .... S69.00 

. .. $ Call 
. 544.00 

No Risk, No Deposit On Phone 
Shipped Same Day You Call * 

Orders, 

ATARI810 
DISC DRIVE 
I- ~W_'M ~ 

CX L4011 St ar Ra iders ..... . 532 .00 
CXL4012 Miss le Command . 
CXL4013 Asteroids . 

. ........ $32.00 
. .......... $32.00 

C)(L4015 Telelmk 
(" )OIpunome 
V,s.calc 
leller Perrec i (Wora PlOcessor) 
Source 

Atari® Peripherals: 

400 16K 
410 Recorder 
822 Prln,e, 
825 Prmler 
830 Moaem 
850 Inlertace 

Atari® Accessories 
New DOS 2 System 
CX10 lIgnt Pen 
CX30 Paddle 
C)(40 Joy StiCk 
C)(853 16K RA M 
Mlcrotek 16K RA M 
MicrOlek 32K RA M 

CBM Software 

52000 
574 95 

$14900 
511900 
58900 

5329 00 
$5900 

535900 
5CALl 
515900 
5 CALL 

52100 

564 00 
51800 
51800 
58900 
575.00 

5 16900 

WordPr03 PiuS $1 99.00 
WordPr04 PluS 5299.00 
Commodore Ta. Package $399 00 
V,s,calc 514900 
EBS Acc,s Rec /lnven tory InleraCllve SySI. 559500 
BPI General Ledger . . ....... $329.00 
Oll Iniormaiion Syslem .... 5329.00 
Dow Jones Port foho $129.00 
Pascal . . $23900 
legal Time Accountmg 544900 
WOlld Cralt 80 528900 
Word cneCk 518000 
Creal e.A.Elase 521900 

Di sks 
CX8HXl Blank Disk (5) 
Sycom Blank Disk (10) 
Ma.ell Blank Disk tlO) 
Ma.ell Blank Disk 1101 

Epson MX·70 } 
Epson MX·80 
Epson MX·BO FT 
Diablo 630 
Nec 5530 . 

Printers 

TEC \500 SIarwllter 25cps 
TEC 1500 $tarvllfller 45cps 

58900 
'20 00 

Call 

52200 
529.00 
' :)600 
54600 

5249500 
5 1495.00 

COD or Credit Card, .... - ~ • on all in stock unils 
IN PA. CALL (717) 327-9575 (800) 233-8950 To Order' 

F'I'lone orQefS ,"Vlled ,800 number IS for OIdeI' desk 
only). Of send check or money order and rl!'Celve 
flOe sh.ppmg Pennsylvania resldenl S aad 6% 
sales l a. Acid 3% lor Visa or M C EQUipmen t 
IS subject 10 pllce cnange and avaIlability Wllhout 
notice Please call belween 11 AM & 6 PM COMPUTER MAIL ORDER 

501 E. 3RD ST. WILLIAMSPORT PA 17701 



174 COMPUTE! October. 1981. Issue 17

available in October.

Atari Sponsors

Research Efforts

In Education

Sunnyvale, CA — The founding

of the Atari Institute for Educa

tional Action Research, an organi

zation that will foster the innova

tive, yet practical, use of personal

computers in education, was

announced today by Raymond E.

Kassar, chairman and chief exec

utive officer of Atari®, Inc.

The Institute will provide

grants of Atari computer products

and/or cash stipends to selected

institutions, individuals or organi

zations able to develop and pro

mulgate new uses for computers

in education, whether that usage

will take place in established

institutions, in community pro

grams or in the home.

Dr.TedM. Kahn, 32, for

merly an education consultant to

the computer division of Atari,

has been named executive director

of the institute, which will be

located in the company's head

quarters here. Kahn has been

active in research and develop

ment in the use of computers in

education for more than ten

years.

Grants totaling more than

$250,000 in cash and equipment

will be given during the Institute's

first year of operation. Initially,

all support will be for domestic

U.S. programs, and not for those

from overseas.

"The use of personal compu

ters is fast becoming an integral

part of the mainstream of Amer

ican culture," Kassar said. "We

feel we should take an active role

in supporting those who are

working to push the computer to

its full potential as a learning tool.

We are looking for applications

which will appeal to and serve

broad sectors of society."

"Atari has, within the past

year, already given major cash

and equipment grants to projects

at the Lawrence Hall of Science

Computer Education Project

(University of California at

Berkeley); the future center at

the Capital Children's Museum

(Washington, D.C.); and the

I.E.C. Mobile Computer Van

(Santa Clara County, co-spon

sored by the Industry Education

Council and the Computer-Using

Educators of California)," Kassar

added. "The Institute will give us

a formal channel through which

to focus our efforts in this area."

One key program is the

support of a small number of

model schools or alternative learn

ing centers to act as "centers of

excellence: to illustrate various

uses of computers in education."

For further information

contact J. Peter Nelson at Atari.

Inc., 1265 Borregas Ave., P.O.

Box 427, Sunnyvale, CA 94086.

Olympic
Sales
f* SERVING YOU SINCE 1947

Company
Main Showroom & Offices:

216 South Oxford Avenue

Los Angeles, CA 90004

WE HONOR

VISA and MASTERCHARGE

TELEX: 67 34 77

ORDER DESKS open 7 Days a Week!

7:00 AM to 7:00 PM Mon thru Sat

Sunday Noon to 5:00 PM

Order Desks: (213)739-1130

TOLL-FREE TOLL-FREE

(outside Calif.) (within Calif.}

800-421 8045 800-2522153

Write & request our FAMOUS Catalog!
Hundreds & hundreds ol products from many

manufacturtfs-such as SONY, CASIO. VICTOR

CODE A PHONE. MATTEL, SHARP. CANON,

and an and on.. (oo many :n list here!

All goods subject to availability; this ad i

sedes alt previous jtfj. we are not respom

tor typographical priors, we will meet or

any advertised prices it the competition ■

the goods on hand.

Minimum shipping and handling S4 95

All orders lub/ect to aerification and acce,

HEWLETT

PACKARD
Reiaii Ydui Cast

HP 85 Microcomputer 3250.00 2S9S.M
HP 83 Microcomputer 2250.DO 1795.00
16K E>p Memory Module 295 00 259.95

Graphics Plotter 7225 2450.DO 2089.95
Personality Mod lor 7225 750.DO 679.95

26310 Impact prnter/h«v ilty 3950.00 3295.00

0pnon020 far Z631B I50.0Q 129.95
8 Oisk Drives Id chnnse Irom

82902S 130000 1149.95

9B95A 8" Dual Drive 6850.00 5595.00

Graphics Table) 9111A 2050.00 1699.95

bytes meHP41CVNew2

HP41C Calculato

Card Reader for 41CV/C
Prmle.lor 41CWC

Onlical Wand lor 41CV/C

325.0Q

?50 00

?15 00

385 00

125 00

Quad Ram equah 4 Mem. Modi 95.D0

Memory Modules lor 41 C

259 95
188.95

168 95

2B4 95

97 95

84.95

26.95

HP 97 Piogrmble Printer
HP 67 Progrmble Calculator

HP 34C Progrmble Scientific
HP3BCPiogrmbleBus. R/E
HP32E Ad.. Scientific

HP37E Business Mqmt.
We carry a large inventory

accessories and supplies

750.00 579 95

375.00 297.95

150.00 117.95
150.00 119.95

55.00 48,95

'5.00 5B.95

if Libraries.

[cippkz computer
We are an AUTHORIZE D SERVICING
APPLE DEALER

the best price in America'.

16K- 32K-4BK-96K-12BK

Drive with controller DOS 3 3 and others

80 column cards

Dow Jones & Quote Reporter , ■■■
DC Hayes Micromortem II

and others.. .

Graphics Tablet
Pascal and Fortran

Languages

VisiCalc and more and me

APPLE III 96Kand 12BK

Ask lor Package One to Thiee

CAll

Special Prices1

Texas Instruments
Tl 99/4 Home Compute! 950.00 S379.B5

10" Color Monitor for 99/4 650 00 319.9S

32K Eip. Mem. Module 399 95 314.95

Extended Basic, a MUST lor 100.00 75.00

32K Module

Speech Synthewei 150.Q0 129.95

Disk Memory Drive 500 00 197.95

RF Modulator 69.50 49.50

Telephone Coupler (Modem) ??'j 00 189.95

Printer (solid slatel 400 00 319.95

Tl 59 Progrmble Calculator 29b 00 199 95

TI-S8C Progrmble Calculator 130.00 93.95

PC tOOCPrntr/Plotr for 59/58 2?5.00 149.95

Tl 57 SciemiliiL Calculator 09.95 39.95

MBA Finance & Business 70.00 51.95

Tl In.estmt Analyst G5.00 46.95

TI55SI.de Rule 40 00 32.95

Tl P.oqrmi He.idecml/Octa) 65 00 4B.50

We carry a large inventory ol salltvare.

accessories and supplies.

OHIO SCIENTIFIC
Professional Computer's Retail Your Cos!

CBPDF-48K 3495.00 3195.00

• Ousia ■ Dnvts • 64 col t 32 Ime'color

• 7 MIPS f-ISPoMany mare stndard features

Fortran & Pascal available

Many other OSl products available

at iliscauntedpuces, nl cauise*

ATARI?ERS0NALCOMPUTER

-SPECIAL! ATARI 400 I16K)

Reiail:$S9S.OO your Coj<;$339.95
Language cartridge not included;
Optional a«it language cartridge S54.95

800 16K bytes ol RAM
410 Program Recorder

810 Oisk Drive

825 Primer 180 col

Centronix 737)

8Z0 Printer (40 cal impact)
830 Acoustic Modem

85D Interface Module
Atari VisiCalr.

1080 00

90 00

fiQOOO

450.00

2P.0 00
220 00

7D0 00

759.95

7995

469.95
779.95

359.95

159.95

179.95
169.95

Large inventory ol software and accessories

PRINTERS

• DIABLO (Letter Quality)

E3D R102bidirectnal/traclors
1640K109 keyboard, tractors
630 RG Receive only

1650K136keyhoard/tractors

• CENTRONICSdalmatr..-

700 9 Parallel, heavy duly
704 9 Serial heavy duty

737 1 Parallel
737 3 Serial
704 11 Parallel

Pi Electrostatic

• PAPER TIGER

160

460G , .1! ' ,::

m
560G ttiphxa

U5Q

Retail Your Cost

29E5.00 2699.00

3072 DO 2899 95

2710.00 2499.95

3220.0D 2999.95

1460 00 1199 95
1795.00 1599 95

396.00 799.95

1045 00 899.95

1870 00 1695.00

495 00 1B9.95

996.00
1094 00
1135.00
1394 00

795.00
834 00

{95 CO

969.95

1099.00
1195.00

595.M
119.00

• EPSON
MX SO

MX 70

MX 10 FT

p

Impitl pnnltr

cui ihw/tntto

MX 100 FT IS"ptp«

MS 00
500 00

745 00
945 DO

499.95
399.95

539 95

719.00

WE ALSO HAVE .. .

• NOVATION Modems R61a,| vou, Cosl

CAT ing yt, ,5g95

"CAT m% 159.95
APPLE CAT Direct connect 319 9b 314 95

SANYO MONITORS High resolution
Colo. Innvlhighqullilv 550 00 419.95
Ch 350 00p 350 00 2S9.95
BIkI & »h.K 340 00 239.95

Slick & white 370 00 259.9S

Bluk S wrutf-liht btn ullril ?35 DO 169 95

AMDEK(Leedex)High Quality Monitors

100

100 G

300G

12"BflHr.12MHi

12'Grttn. IZMHi

1Z"Gmn. itMHi

13" Color. NTSC comp.

ILjdiD Imp & ipMk.ll

13" Color. RBG input,

hi rn piphid.: i;iki

l'9 00 1J9.9S
199.00 174.95
749.00 199.95

;■■ ■; HI1 339.95

999.00 699 95

• HAZELTINE Viden Oisnlav Terminals

■ SHUGARTOisk Drives

• OECVT100&VT103

Call us lor your DISCOUNTED pt.ct TODAY!

NEW From Tl Series 10 Personal Intormmon Terminal Retail 995.DO Your Cost 795.00

HEWLETT-PACKARD • Tl • DIABLO • PAPER TIGER • APPLE • ATARI • OSl
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broad secto rs of society." 

Sunn yva le, CA - The fo unding 
o f the Atari Institute fo r Educa
tional Action Research, an o rga ni
za tion that will foster the innova
ti ve, yet practical, use of personal 
comp ute rs in education , was 
an no unced tod ay by Raymond E. 
Kassar, chairman and chief exec
utive officer of Atari®, Inc. 

Dr. T ed M. Ka hn , 32, fo r
merly an educaLion consultant to 
the compute r division of Atari , 
has been named executi ve directo r 
o f the institute, which will be 
located in the company's head
quarters he re. Kahn has been 
active in resea rch a nd develop
ment in the use of com pULers in 
education fo r more than ten 
years . 

G rants toLaling mo re than 
$250,000 in cash a nd equipment 
will be given d urin g the Institute's 
first yea r o f o peration. Initia lly, 
a ll support will be fo r domesLic 
U.S . programs, and no t fo r those 
from overseas. 

"Atari has, within the pasL 
yea r, alread y given major cash 
and equipment g rants to projecLs 
aL the Law rence Hall o f Scie nce 
Com p uLer Education Proj ect 
(U ni versity of Ca lifo rn ia aL 
Berkeley); the future cente r aL 
the Capita l Children's Museum 
(WashingLon, D.C.); and Lh e 
I. E.C. Mobile Compute r Va n 
(Santa Clara County, co-spon
sored by the IndusLry Education 
Council and the Computer- Using 
Educators o f Califo rn ia)," Kassa r 
added . "T he InstiLute will g ive us 
a fo rmal cha nnel through which 
to focus our effons in this area." 

T he Institu te will provide 
grants of Atari compute r p roducts 
a ndlo r cash stipends to selected 
institutions, individuals o r o rga ni
zations able Lo d evelop and pro
mulgate new uses fo r com pULers 
in education , wheLhe r Lh a t usage 
will ta ke place in established 
institutions, in community pro
g rams or in the home. 

"The use of pe rsonal compu
te rs is fast becoming a n inLegral 
pa rt o f the mainstream of A me r
ican culture ," Kassar said . "W e 
feel we should La ke a n aC Li ve ro le 
in supportin g those who are 
wo rkin g to push the compu ter to 
iLS full po te nLia l as a lea rnin g LOO/. 
W e are looking fo r applicaLio ns 
which will appeal to and se rve 

O ne key program is Lhe 
support of a small num ber of 
mod el schools o r a lLernaLive learn 
ing centers LO aCL as "cente rs o f 
excellence: to illustrate va rious 
uses of computers in ed ucation ." 

Main Showroom & Offices: 
216 South Oxford Avenue 
Los Angeles, CA 90004 

WE HO NOR 
VISA and 

Fo r furthe r in fo r mation 
contact]. Pete r Nelson aL Ata ri , 
Inc., 1265 Bon egas Ave. , P.O . 
Box 427 , Sunn yva le , CA 94086. 

PACKARD 
Re ' ~11 YOUI Con 

HP·I S MicIOCOmpU\!1 3250.00 2595.00 
Hp·I l Miefocompuw 2250.00 1195.00 
16K e.p-Memorv Module 295.00 259.95 
G . ,ph ic~ PlOurf 1225 24 50.00 2089.95 

Pu w nJllly Mod, lo' 12 25 150.00 619.95 
263 18 Impw p,n'e r/h. v dtv 3950.00 J295.00 

Opl;on 020 10' 263 18 150.00 129.95 
8 Dilk Dl iul lo (hoole h om 

.2gnZS 
!!19SA B" Ou,1 Drive 

G"phin T ,blU 9111 A 

1300.00 11 49.95 
6850.00 5595.00 
2050.00 169S.95 

Ca mputt, 
10" Color Monilof lor 99/4 
32 1( Exp. Mem. Module 399 .95 

E.t rnded Buit . I MUST lor 100.00 
12K Module 

Sp~ch SVnlhn iw 150.00 
Oi\k Mr mory O. in 500.00 
RF Moduil lor 6950 
Telephonr Coupler IModr m) 225.00 
Prinur holid SlUt) 400.00 

TI·59 Ptogrmble Cilcuillo, 295.00 
TJ.58 C Ptog.mblr Cllcu~lo r 1]0.00 
PC·I OO C Pr nl r/Plotr 10' 59/ 58 225.00 

HP·41 CV New 2.2K byln mr m 325 .00 259.95 TI .57 Sci r nl ili, ~1,u IUor 99 .95 
HP4 1C ~lcu ll ' o , ] 50.00 I S8.95 MBA Finlnc r & Businm 10.00 
!:I.d Ru del' for 41eV/ C 115.00 168.95 Tll nnSlml A~ I V1 1 65.00 
Pt .nle. 10' 41 ev/ e 385.00 284.95 TI.55 Slodr Ru l, 40.00 
Ophul Wind for 4 1 eV/c 115 .00 91.95 TI .Pt09.m. Hu.decmf/OeUl 65.00 
DUld Rim t qulh 4 Mem. Mod I 95.00 84.95 
MemorV Moduln for 41 C 26.9 5 :~~'I':.~ t~ ~~:e ' n~ fI7 t o r y 01 \O l lwil l . 

HP·91 I'fogrmble P. inler 150.00 5n.95 [I~IIII~U"Eiiiii~ HP·67 Progrmble Cilcuillor 315.00 291.95 
HP·34 e Progrmble Scirntr lic 150.00 111.95 
HP·38C Progrmblr BUI. R/ E 150.00 11 9.95 P,o!en,orra!CompulefS 
HP·12 E Ad v. Scirnti fic 55 .00 48.95 C8PDF - 48 K 
HP·J1E Businm Mgmt . IS.0D 58.95 . DuI 18" Dmu . 64 col x 32 li ne/t olo, 

Wt. tllfy I IIl,r ,nnntory of l lb" " " . . .1 MIPS r AS rl . Ma ny mo.r stndlfd IUlu ' fl 
ICCfUO ll n Ind lup!, lon . Fow ln & Pu n l n"llblr 

o"w! w, th co ntrollel DOS 1.3 ,nd othr ' I .. 
80 co lumn CI . d! 
Dow Jones & Ouot! Rr port r . 
DC H,yes Mic. omodrm II 
Ind other! . . 

MJnV other OS! produ(/J JVJdJble 
- Jllflscounted puceJ. 01 course' 

PRINTERS 

• DIAB LO Il ! ltel DUII' ty) Re fl,1 You, COli 
610 Rl 02 bi ·d,rfCInal ' t'lCl ors 2965.00 2699 .110 
1640KIIISkeybolfd . !I"tor ~ 3012.00 2899 .S5 
630 RD RfCriv! only 27 10.00 2499.95 
1650K1l6 krybOit.d /tru tofl 3220.00 2999.S5 

. CENTRON ICS dol ml l"~ _ ____ ~ 

100·9 P': i::~~ .• ::~;: 704-9 ~ 
1460.00 11 99.S5 
1195.00 1599 .95 
995.00 199.95 

1045.00 8S9.95 
1810.00 1695.00 
495.00 189 .S5 

• PAPER TI GER ---------1 

11" B!W. ll MH, 
Il ~ G' H ft . 12 MH, 

!r3s.oo nuCl 
1004.00 KU S 
1295.00 IIm .OD 
1194.00 IIU ... 
195.00 a U G 
894.00 119.CIa 

&15 00 4!1U5 
~oo 19!.!5 
145.00 &JU5 
945.00 119.CIa 

12" G' H R. II MHI 149.00 1tUS 
13" Coto •. NTSC ccr M,. i~ pu l.449. 00 339.' 5 
. udio ' '''P & I, . ... 
I ) " Colo<. R8G i., ul. 999.00 691.15 

I]~!II~~~~~~:J Gllph,es hbirl 

PUCil , nd Fortlln 
l . n~ UlgH 

Vi~i c, l c , nd mort I nd mo.e 

Centron"131 ) 
820 P' IM If, (40 tol ,mplCt ) 
830 AcoulI'c Modem 
850 Inle. bt! Module 
Ali" V, siC,I, 

l llgr ,nven to. y 01 1 

iii .n • • p ...... " .... 

• HA2E L TINE V,deo D'Wllv T " m,nl ll 
. SHU GA RT O i~ D. ivel 
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"computer center
31 East 31st Street • New YoA, N.Y.

(between Madison & Park Avonuet)

480 Lexington Avenue • New York, N.Y.

{American Brandt Bldg., bafWAWi 46th & 47th St.)

presenting the LARGEST SELECTION OF SOFTWARE EVER ASSEMBLED.

for ATARI® • APPLE® • PET® • and other Microcomputers

at SUPER DISCOUNT PRICES!
ATARI

Q ATARI 800 COMPUT EH 775 00

D ATARI 400 COMPUTER 319 00

a PHYSICS (AT) 2450

a GREAT CLASSICS (AT) 24 SO
D BASIC PHYSCOLOGY (AT) 24 50

a PRINCIPLES OF ECONOMICS (AT| 24 50

D SPELLING {AT( 2S50

D BASIC ELECTRICITY (AT) 24 SO

D 9AS1C ALGEBRA (AT) 24 50

D 3JK RAMCRAM (AT) 160 00

□ KINGDOM (AT) 1355

□ STATISTICSI (AT) 17.95

□ BLACKJACK (AT) 13.55

O BIORYTHM (AT) 13.55

D HANGMAN (AT) 13 55
D SPACEINVADERS (AT) 17.95

D EUROPEAN CAPITALS (AT) 13.55
a MORTGAGE LOAN (AT) 13.55

Q STATES & CAPITALS (AT) 13.55

a EDUCATION SYSTEM (AT) 22.50

a ATARI BASIC (AT) 53.95

D ASSEMBLER DEBUG (AT) S3 95

D BASKETBALL {AT) 35.95

D ASTEROIDS (AT) 35.95

□ SUPER BREAKOUT (AT) 35 95

□ MUSIC COMPOSER (AT) S3 95

D COMPUTER CHESS (AT) 35.95

D MISSILE COMMANO (AT) 35 95

D STARRAIDERS (AT) 35 95

D TELELINK (AT) 22 50

D PADDLES (AT) 17.95
O JOYSTICKS (AT) 1795
a US HISTORY (AT) 24.50

D US GOVERNMENT (AT| 24 50

□ SUPERVISORY SKILLS (AT) 24.50

a WORLD HISTORY (AT) 24 50

D BASIC SOCIOLOGY (AT) 24 50

ADVENTURE INTERNATIONAL
D ADVENTURE HINT SHEET 7 9S

D ADVENTURE (1.2.3) (D| (AP) 35 9S
D ADVENTURE (4.5.6) (O) (AP| 35.95
D ADVENTURE (7.6.9) (D) (AP| 35.95
D ADVENTURE»IO |D] 18.95
D ADVENTURE (specify 1-10| |AP.ATI 17.95

O PLANETOIDS |D| (AP) 17 95

O PLANETOIDS (AP) 17 95

D POKER (AP| 1795

D POKER (AP| |D| 18.95
d KID-VENTURE »\ (AP) 17.95

D STAR TREK 3 5 <AT| 17 95

D MOUNTAIN SHOOT (AT) 13.45

a SUNDAYGOLF (AT] 13.45

Q ANGLEWORMS (AT) 1345

D DEFECTIONS (AT) 13 45

D GALACTIC EMPIRE (AT) 17.95

AVALQN HILL

D MIDWAY IAT.AP.P] 13.50

D NUKE WAR (AT.AP.P) 13.50

O PLANET MINEHS (AT.AP.P) 13.50

□ CONVOY RAIDER (AT.AP.P) 13.50

D 81 BOMBER (AT.AP.PI 13.50

D LORDS OF KARMA (AT.AP.P) 18 00

D CONFLICT 2500 (AT.AP.P) 13.50

O COMPUTER ACQUIRE (AP.P) 18.00

AUTOMATED SIMULATION
a TUESDAY QUARTERBACK (D] (AP) . ...26.95

D STAR WARRIOR |C.D| |AP| 35 95

D THREE PACK |D| (AP.P) 45.00

D STARFLEET ORION |C.D] (AP) 22.SO

D STARFLEET ORION |C) (ATP) 22 50

D INVASION ORION |C.D] (AP) 22 50

D INVASION ORION |C] (AT.P| 22.50

Q APSHAI (D) (API 35.95

O APSHAI [C] (P) 3595
O CRUSH. CRUMBLE & CHOMP [D] (AP) .... 26.95

\

Check program desired.

Complete ordering information

and mail entire ad.

Immediate Shipments from stock.

KEY:

AT-Atari

AP-Apple

P-Pet

D-on Disc.

C-Cassette

If not marked-Cassette

ATARI is a iraUemark of ATARI INC
APPLE is a trademaik of APPLE COMPUTER INC

PET is a trademark oi COMMOOORE BUSINESS MACHINES

AUTOMATED SIMULATION

D RYN [D.C| (AP) 1795
□ RYN |C| (P.AT) 1795
□ MORLOC |C.D| (AP) 17 95

D MORLOC [C| (P.AT) 17 95

D RIGEL [C.D| (AP| 2695
D RiGEL |C| (AT.P) 26 95
D HELLFIRE (DJ (AP) 35 95

D HELLFIRE [C] (P) 3535

QUALITY SOFTWARE
D 6502 DISASSEMBLER (AT) 10 55

D ASTROAPPLE (AP) |D| 1795

n ATARI ASSEMBLER (AT) 22 50

D BABBLE (AP) [D| 17 95

D BATTLESHIP COMMANDER [D] (AP) 17 95

D FASTGAMMON [D] (AP) 22 50
□ FASTGAMMON (AP.AT) 17 95

□ FRACAS ADVENTURE [D) (AP) 22 50
D TANK TRAP (AT) 10 55

D TANK TRAP (AT| [D] 13 SS
D TARI TREK (AT) 10 55

D TARI TREK (AT) (DJ 13.55

D FORTH (AT) |D] 72 00

PERSONAL SOFTWARE
a CCAMGMT [D| (P.AT) 9000

□ DESK TOPPLANII [O| (AP) 17500
D MONTY MONOPOLY JD] (AP) 3100

D VISICALC [D| (AT.P.AP) 17000

D ZOHK (T) [O| 359S
D VISIDEX (AP) jD] 17000
□ VISIPLOT (AP) [D| 16200
D VISITERM (APi |D| 135 00
D VIS1TREND (AP) [D) 210 00

CAUF. PACIFIC

a 3-DGRAPHICS (AP) [D| 3595
D AKALAPETHOIDS (AP) |O] 3150
D APPLE (AP| [D| 2695
□ FENDERBENDER (AP| |D] 22 50

D RASTER BLASTER (AP) |D] 24 00
D BUDGES SPACE ALBUM (API |D] 359S
D BUDGES TRILOGY (AP) (D] 269S

STRATEGIC SIMULATIONS
D COMPUTER AMBUSH [D] (AP) 51 SO
a COMPUTER BISMARCK |O] (AP) 51.50

a COMPUTER CONFLICT (D| [AP) 3500

n COMPUTER NAPOLEONICS fD] (AP) 51 50
D COMPUTER QUARTERBACK [D| (AP) 35 00

D AIR COMBAT |D| (AP) 5150

D WARP FACTOR (D) (AP) 35 00
O CUTHROATS& CARTELS [D| (AP) 3500

D OPERATION APOCALYPSE |D] (AP) 51 50

D TORPEDOFIRE |D] (AP) 5150

SUB-LOGIC
□ 3D GRAPHICS (AP) 45 00

O 3DGRAPHICS |D| (AP| ..5300
D A-2-FS1 FLIGHT SIMULATOR (AP) 2200
□ A-2-FS1 FLIGHT |D] (AP) 29 00

MICROSOFT SOFTWARE
D ADVENTURE [D] (AP) 25 50

a OLYMPIC DECATHALON [D] (AP| 25 00

□ TYPING TUTOR (AP) [D| 1795

D TYPING TUTOR (AP) 13.55
D Z-80 SOFTCARD |D] (AP) 315.00

D 16k RAM BOARD (AP) 165.00

STRATEGIC
D PRESIDENTELECT [D] (AP) 31 50

a MAJOR LEAGUE BASEBALL |D) (AP) 31 50

OH LI HE SYSTEMS
D HI-RES AOVEN #0 (AP) [D]

D HI-RES ADVEN. #1 ""

D HI-RES ADVEN *2

D HI-RES ADVEN "3

D HI-RES CHtBBAGE

D PADDLE GRAPHICS |D]

17 95

[D| (AP) 2250

|D] (AP.AT) 2900

[Dj (AP) 3100

[D] (AP) Z250
(AP) 3600

O TABLET GRAPHICS [D] (AP) 44 95

a missile defense |O] iapi 269S
D SUPERSCRIBE |D| (AP) 8100

SIRIUS
D CYBER STRIKE (D) [AP| 36.00

D STAR CRUISER [D] (AP) 22.50

D GORGON ID] (API 33 00

D PHANTOM FIVE |D| (AP) 36 00

D SPACE EGGS |D] (AP) 26.95

SYNERGISTIC SOFTWARE
D DUNGEONS WILDERNESS [D] (AP) 29 00

D DUNGEON (AP) 13 50

□ DUNGEON ID| (AP) 15.75
D ODYSSEY [D] (AP) 27.00

D HIGHER GRAPHICS [D] (AP) 31.50

a WILDERNESS (AP) 15.75

D WILDERNESS [D| (AP) 18.00

D PROGRAM LINE EDITOR [O| (AP) 36.00

BRODERBUNO
a GALACTIC EMPIRE (AP) |D] 22.50
D ALIENRAIN (AP) [D] 2100
D HYPER HEAD ON (AP) |D] 22 50
D GALACTIC REVOLUTION (AP) |D) ....22 50

D TANK (AP) [D] 1355
□ TAWALA S REDOUBT (AP) |O] 26 95
D GALACTIC TRADER (AP) |D] 22.50

D SNOOGLE (AP| |D] 21-00

MUSE COMPANY
D ABM [D| (AP| 2250
O APPILOTII ID| (AP) 7500

D BEST OF MUSE |D| (AP) 35 95

Q GLOBAL WAR [O| (AP) 22 50

D SUPER TEXT II [D] (AP) 135 00

D THREE MILE ISLAND |D] <AP| 359S

a ROBOT WARS |D] (AP) 32.00
□ THEVOICE (D| (AP) 35 95

IRIOIS

D IRIDIS 1 (AT) 8.95
D IRIDIS 1 (AT) (D] 11 75
D IRIDIS 2 (AT) 14 50

D IRIDIS 2 (AT) [D] 16.95

EDU-WARE

a ESP (AP) [D] 14 50

D NETWORK (AP) [O] "C3

D PRISONER (AP) [D] 2695

D SPACE (AP) (O] 26.95
D SPACEII (AP) [D] 2250
D TERRORIST (AP) |D] 26.95

CRYSTAL COMPUTER

D SUMER (AP.AT.P.T) |D| 1600

O GALACTIC QUEST (AP.ATI [O] 2500

D IMPERIAL WALKER (AT) [D] .25 00

O SANDS OF MARS (AP.AT) |O] 32 00

D LASER WARS (AP.AT) [D] 25.00

HAYDEN
O SARGON II (AP) 25 00
Q SARGON II (AP) |D] 30 00

O REVERSAL (AP) 25 00

ARTSCI

D MAGICW1NDOW |O] (AP) 8995

If you don't see it listed, write...we probably have it in stock!

Ship the above programs as checked io

Mi 'Mrs „

Address

City

Siale Zip.

I have a
Name oi Computer

Number of Programs Ordered

Amount of order

N Y residents add Sales Tax

Add shipping anywhere in the US

Total amount enclosed

Charge my O Master Charge

Signature

2.00

D Visa

wild

COMPUTE/OCT 81

K memory Card No
Personal Checks please allow 3 weeks

Expires

Mail to:

\ Prices suDiect to change wilbout notice

DIGIBYTE SYSTEMS COBP.
31 East 31st Street, New York, N.Y. 10016

OUTSIDE NEW YORK CALL TOLL FREE (800) 221-3144
IN NEW YORK CALL (212) 889-8975

.... ------------------------------/ COMPUTER CENTER '" 
I 31 Eat 31,t Street· New Yor1c. N.Y, I 480 Av.nue • New Yort, N.Y. , 

I (betwHn Madlmn & P.rlc Avenuef) , Ntw.." 46th.~&,.~1Ih~" .. "1I!!~ 

for ATARI ® • APPLE® • PET® • and other Microcomputers 

at SUPER DISCOUNT PRICES! 
ATARI 

o ATAAI800 COMPUTER . . 775.00 
o ATARI400COMPUTEA .... . .. . .. ..... 319.00 
a PHYSICS (AT) ........................ 24 .50 
a GREAT CLASSICS (AT) .•.. .. 2450 
a BASIC PHVSCOLOGY (AT ) ........... 24 50 
a PRI NCIPLES OF ECONOMICS (AT) .... 24.50 
a SPELLING (AT) ••.•... • • .• •.......... 25 50 
a BASIC ELECTRICITV (AT) . . ..... 2450 
a BASIC ALGEBRA (AT) . . 2450 
a 32KRAMCRAM (AT ). 18000 
a KINGDOM (AT) .. . . . ........ . ......... 13 55 
a STATISTICS I (A T) .................... 17.95 
o BLACKJACK (AT) ................... . . 1355 
a BIORVTHM (AT ) .................. . . . . 1355 
a HANGMAN (AT ). . .......... . ... 1355 
a SPACE INVADERS (AT) •. 17 95 
a EUROPEAN CAPITA LS (AT) ........... 13 .55 
a MORTGAGE LOAN (AT ) ... . ..... 13 55 
a STATES & CAPITALS {AT) ... . ..•. 13.55 
o EOUCATIONSVSTEM (AT) . • ... 22.50 

g ~~~~~~~kcoJ~~h" 'iA'Ti ::. .. : : : :~U~ 
a BASKETBALL (AT). . 35.95 
o ASTEROIDS (AT ) ... . . . .... . .. . .. . ... . 35.95 
o SUPER BREAKOUT (AT) ...... .. ... ... 35 95 
o MUSIC COMPOSER (AT) .............. 5395 
a COMPUTER CHESS (AT) .............. 35.95 
a MISSILE COMMAND (AT) . ..•..... 3595 
a STAR RAIDERS (AT) .. . ...... 35 95 
o TELELINK (AT). • ..••... 22.SO 
o PADDLES (AT) . • . . •.•. 17 .95 
a JOVSTlCKS (AT ) .... . ...... . ........ 1795 
au S HISTORV (AT ) •.•.••............. 24.50 
a U.S GOVERNMENT (AT ). . 24.50 
o SUPERVISORY SKILLS (AT ) ..... . .. . . . 24.50 
a WORLD HISTORY (AT) ................ 24 50 
a BASIC SOCIOLOGV (AT) . 24 so 

ADVENTURE INTfRNAnONAL 
a ADVEN TURE HINT SHEET . . .•.. 7.95 
a ADVENTURE 11.2.3) (D) (AP) •.•..•. 3595 
a ADVENTURE (4.5.6 ) (0) (AP).. • ... 35.95 
a ADVENTURE (7.8 .9) (0 ) lAP). • ... 35.95 
o ADVENTURE .10 [01 . . .. ...... ... .. 18.95 
a ADVENTURE (spec!ly 1.10) IAP.AT) ..... 17.95 
a PLANETOIDS 10[ (AP) . . . ... . . .. . . . . . 17.95 
a PLANETOIDS (APt . . . 17.95 
a POKER (AP) . 17.95 
a POKER (AP) [0[ ............ . ........ 18.95 
o KI0·VENTURE '1 (APt ....•... . .. . .... . 17.95 
o STARTREK3 5 (AT) ••.• • .••..•.• 17.95 
a MOUNTAIN SHOOT (AT) . . ......• 13.45 
a SUNOAV GOLf (AT) . . • ..... .. ........ 13.45 
o ANGLE WORMS (AT) . . ............. 13.45 
a DEfECTIONS (A Tt . ..•.. . •.... 13 45 
a GALACTIC EMPIRE (A T). . . . ..• 17 .95 

AVALON HILL 
a MIOWAV (AT .AP.P) . '.. . • . .•....... 13.50 
a NUKE WAR (AT.AP.P) ....•.. . ........ 13.50 
a PLANET MINERS (AT.AP.P) 13.50 
a CONVOY RAIDER IAT.AP.P) •.••• . .• . •. 13.50 
a el BOMBER (AT.AP.P). . . . ...... 13 50 
a LORDS Of KARMA (AT .AP.P) •........ 18 00 
o CONFLICT 2500 (AT.AP.P) ..•......... 13.50 
a COMPUTER ACQUIRE (AP.P) . . 18.00 

AUTOMATED SlMULAnON 
a TUESDAY QUARTERBACK [OJ tAPI ..... 26.95 
o STAR WARRIOR [C ,DI (API ..... . .... 35.95 
o THREE PACK IDI (AP.P) ............ 45.00 
o STARFlEETOAION IC .O) (AP) ...... 22.50 
o STARFlEETORION Ie] (AT.P) . .. 2250 
o IN VASION O RION [C.D J (AP) .•....•• 22 50 

AUTOMATED SIMULAnON 
a RVN [O.C] (AP) .•.. 
a RVN ICI (PAT) . .. .. . 

.. 17.95 
. 11.95 

o MORLOC [C.O[ (AP) .. . . . . . . .. ....... 1795 
. ... 17 95 

. 26.95 
a MORLOC [CI (PAT) . 
o RIGEL (C.O[ (AP) . 
a RIGEL ICt (AT.P). .......... 26.95 
a HELLFIRE lOt (AP) . 
a HELLFIRE (Ct (P) . 

QUAUTY SDnwARE 

. .. 35.95 
35 os 

a 6502 DISASSEMBLER (AT ) .. . .. . ....... 10 55 
a ASTRO APPLE (AP) [0[ ... . .. . ....... 17.95 
o ATAR1ASSEMBLER (AT) . .. ... ....... 2250 
o BABBLE l AP) [0[ ........ . . . .. ....... 17.95 
o BATILESHIP COMMANDER [0 1 (AP) ..•• 17 95 
a FASTGAMMON [0] (AP) .............. 22.50 

g ~~~~~~~~~rNT'~~tTl6j ' iAP') ::::::: ~.~ 
o TANK TRAP (AT) . . •..•..•. 1055 
o TANK TRAP (AT) [Ot . . .... . . . ...... 1355 
a TARI TREK (AT) . . .. . ... 10.55 
o TARI TREK (AT! [D t . . . . . .... 13 55 
a fORTH (AT) [01 . . 72.00 

PERSONAL SOnwARE 
a CCA MGMT. (01 (P.AT) ...•.•........ 90.00 
o DESK TOP PLAN II [O[ (AP) . .. 17500 

g ~,~~VL~O~09P~~i .p.(~J) .1 ... P) : •..•.• : i~~·~ 
a ZORK fTI [D) .•.•. . •.. 3595 
a VISIOEX {AP) [01 . . ............ 17000 
a VISIPLOT (AP) [01 ...... 162 00 
a VISITER M lAP) [Of ..... 135.00 
a VISITRENO (AP) (0) ... . . . .. . ...... 210.00 

CAUF. PACIFIC 
a 3-0 GRAPHICS lAP) [01 •............ 35 95 
a AKALAP€TH OIOS (AP) [0] •......... 31 50 
a APPLE (AP) [D[ ..... ..•.•• . ..... 2695 
o FENDER BENDER (AP) [0] ...•..•.•.. 22.50 
o RASTER BLASTER lAP) [0) . . •.•.. 24.00 
a BUDGE'S SPACE ALBUM (AP) [01 .•. 35.95 
a BUDGE'S TRILOGV (AP) [0( . . . 26.95 

STRATEGIC SlMULAnONS 
a COMPUTER AMBUSH [D[ (AP) • . . 51 .SO 
o COMPUTER BISMARCK 101 (AP) . •.. 51 .SO 
o COMPUTER CONf LICT [D[ lAP) ..... 35 00 
o COMPUTER NAPOLEONICS [D( (AP) ••.. 5 1 50 
a COMPUTER QUARTERBACK [D[ (API . . 3500 
a AIR COMBAT [0] (AP) . .••.•. . ... 5150 
a WARP FACTOR [O( (AP) .......••..•• 35.00 
o CUTHROATS & CARTELS [O[ (AP) .• 35 .. 00 
a OPERATION APOCALYPSE [D) ("'P) ..... 51.50 
o TORPEDO FIRE 101 (AP) . .... . ....... 51.50 

SUB-LOGIC 
a 30 GRAPHICS (AP). . ............ 45.00 
a 30 GRAPHICS [O[ (AP). . .• 53.00 
o A-2-FS I FLIGHT SIMULATOR (AP) .•.• 2200 
a A-2· FSI FLIGHT [OJ (AP) . . 29.00 

MICROSOFT SOnwARE 
a ADVENTURE [01 (AP) .. . ....... . ..... 25 50 
a OLYMPIC DECATHALON [0) l AP) .. ..... 25.00 
a TYPING TUTOR (API [0[ . . . ...... .... 17.95 
o TYPING TUTOR (AP) .... . .. . ... .. .. . .. 13.55 
o Z-80S0FTCARD [0) (AP) .•..•. . •... 315.00 
o 16k RAM BOARD , "'P) ••....•. 15500 

STRATEGIC 
o PRESIDENT ELECT [D[ (AP) ............. 31.50 
o MAJOR LEAGUE BAseBALL [0) (AP) .... 31 50 

011 UNE SYSTEMS 
a HI-RES AOVEN . .o (AP) [0] . . •••.• 17.95 
o HI-RES AOVEN . • 1 [O[ (AP) . ... . 22.50 
o HI-RESADVEN. '2 [0] (APAT) . . . . . . . 29.00 
o HI. RESADVEN. '3 [0 1 (AP) ...... . ... . 31.00 

g ~~~~~~~~~~~S I~b] (~~~) ......... ~:~ 
§ ~~:i,n g~:~~~ [b? ] ( l~j~ . . ...... ;:.~ 
o SUPERSCRleE [D[ (AP) . . . 81 00 

SIRIUS 
o cveER STRIKE [ 01 (AP) . . • •••.• 36.00 
o STAR CRU ISER [O f (AP) . .. 22.50 
o GORGON [DHAP) ... . .. . .. .. 33.00 
o PHANTOM FIVE [01 lAP) . ............ 36.00 
o SPACE EGGS [D j (API . 26.95 

SYNERGISTIC SOnwARE 
a DUNGEON & WILDERNESS [0 ] (AP) •.•.• 29.00 
a DUNGEON (AP) .. . •... . .............. 13.50 
a DUNGEON [D[ (AP) . .. 15.75 
o ODYSSEY 101 (AP).... . 27.00 
a HIGHER GRAPHICS [01 (AP) ... . ..... 31.50 
o WILDERNESS (AP) .... .... ..... .. . . .. . 15.75 
o WILDERNESS [01 (AP) ..... . . . . ... .. . 18.00 
o PROGRAM LINE EDITOR lOt (AP) . . .. 36.00 

BRODER.UND 
a GALACTIC EMPIRE (AP) [0) .. . . . 2250 
a ALIEN RAIN (AP) [D) .. . • . 21 .00 
o HYPER HEAD ON lAP) ]01 .. . 22.50 
a GALACTIC REVOLUTION (AP) [ 0 1 .... 22.50 
o TANK (AP) [01 . • . . . .. . . .......... 13.55 
o TAWALA'S REDOUBT (AP) [0] ........ 26.95 
a GALACTIC TRADER (AP) [01 ......•.• 22.50 
a SNOOGLE (AP) [01. . ........ 21 .00 

MUSE COMPANY 
a ABM [0] (AP) . 22.50 
o APPILOT II (01 (AP) ..... . 75.00 
o BEST O f MUSE [OJ (AP) . . •. 35.95 
o GLOBAL WAR [O[ (AP) . . ........ . ... 2"1.50 
a SUPER TEXT II 10] (AP) . . . . ......... 135.00 
a THREE MILE ISLAND [D) (AP) . ... . ... 35.95 
a ROBOT WARS 101 (AP) . . .. 32.00 
a THE VOICE [01 (AP) . . ..•• 35.95 

o IRIOIS I 
a IAIDIS I 
o IRIDIS2 
a IRI0 IS2 

IRIDIS 
(AT) . 
(AT I [01 . 
(AT) . 
(ATI [0( . 

EDo-WARE 

.......... 8.95 
•.•.•.•...• II 75 

• .•.• . •.• 14.50 
............ 16 95 

a ESP (AP) [01 . . . . . . . .... . ....... 1450 
o NETWORK lAP) [01 . . " .=:; 
o PRISONER (AP) [01 . . ...... 26.95 
o SPAce (AP) [01 . . .....• . • . . _ •.••. 26.95 
o SPACE II (AP) (01 ... . . . ............. 22.50 
a TERRORIST (AP) [0] . . . . ......•. .. 26.95 

CRYSTAL COMPUTER 
a SUMER IAP.AT.P.T) [D[ •.. 16.00 
o GALACTIC QUEST IAP.AT) [0] . . 25.00 
a IMPeRIAL WALKER (AT) [0] ..•• • .•.• 25.00 
a SANDS Of MARS IAP.AT) [O[ ........ 32.00 
o LASER WARS IAP.A T) [01 . .. . ........ 25.00 

HAY~EN 
a SARGON 11 (AP) . . ... . ... . . ..... .. . 25.00 
o SARGON 11 (AP) [01 ..... . . .. . ........ 30.00 
a REVERSAL (AP) . . .... 25.00 

ARTSCI 
a MAGIC WINDOW 101 (AP) . . .89.95 

o IN VASION O RION Ie] (AT.P) . . 22.50 
a APSHAI (OJ (AP) ..•................. 35.95 
a APSH" ,e, (P' ............. . ...... . 35.95 If you don't see it listed, write ... we probably have it in stock! a CRUSH. CRUMBLE & CHOMP [D) (AP) . . . . 26.95 r-::...------------::...------.:....----'=----..:..---..:....:....:..-, 

Ship ,he above programs as checked 10: Number 01 Plogram5 Oldeled. 

Mr IMrs AmOUll1 of ordel ................ _--
Address 

N Y re51denl s add Sales Tax . 

Cdy _______ _ _ ____ _ Add shipping anywhm in the U.S 

Total amoulll enclosed . 
Slale __________ Zip ___ _ 

Chalge my: 0 Master Ctlalge 

I have a 
Name 01 Com puler 

Sigllature 

wllh 
COM PUTE/ OCT '81 

K memOly Cald No. ="' ____ Expires 
Personal Checks please allow 3 w eeks. 

2.00 

o Visa 

I 

If not marked4CaSSelle Mai l to: DIGIBYTE SYSTEMS C 
AlAR. " ""oem" . ,. ATARliNe OBP. I 
APPlE IS a tl ademark 01 APPLE COMPUTER. INC 31 East 31st Street. New York, N.Y. 10016 I 

'

PET " , "",m,,' ,. eDMMDOORE BUSINESS MACHINES OUTSIDE NEW YORK CALL TOLL FREE (BOO) 221-3144 
Pllces sublecl lo change WithOut no tice I 

..... IN NEW YORK CALL (212) 889-8975 

~-----------------------------~/ 



[apple

EPSON

... and more

Apple II
32K 5109900

48K I1149D0

Disk II W/3.3D0S ...* 529D0

Disk II * 45000

Apple III W/128K *3600ao

EPSON
MX-70 s 399D0

MX-80 CALL

Apple card & cable..s 9900

ATARP
400 w/16K s 43900

800W/16K J 77500

810 Disk Drive ., . ,s 44900

■HISHfttW
HEWLETT

%L'fiM PACKARD

HP-85A W/16K S2697JD

SEC
5510-2 w/Tractoi .. .*2550DD

5520-2 w/Tractoi .. .s285000

SOROC

IQ 120 J 72500

IQ 135 s 79900

C.ITOH

Comet % 499"

Starwriter I145000

Northstar. Altos and Zenith

All 25% Discount

LO-BALL COMPUTERS

7677 S.W. Cirrus Dr.

Beaverton. OR 97005

TO ORDER

CALL (503) 641-0211

Ordering Information: For fastest ser

vice, send money order, cashier's

check oi bank wire Visa and MC

orders, add 3ci Personal checks

accepted (allow minimum 10 days to

clean Hours 9-5 M-F

Call for our Free Catalog.

LOWER THAN
DISCOUNT

ON ALL MAJOR BRANDS

SUPER SPECIAL

ATARI 800

$747.00

ATARI D.D.

$ 449.00

DY5AN DISKETTES

ATARI SOFTWARE
EPSON MX80

DC HAYES MICROMODEM II
NOVATION D CAT

NEC 12" MONITOR

17.50/box
20% off
469.00

279.00
160.00

219.00

0
•TM

THE PURCHASING SERVICE FOR HOME 6 BUSINESS COMPUTERS
P.O DOX77-C DEVERLY HILLS. CA. 90213 (210)451-8089

CALL OR WRITE FOR FREE CATALOG

PAY LESS.

A
ATARI

O *'"'

GET

MORE.
PRICE EXAMPLES:

ATARI 800 with 16K memory $749

ATARI 400 with 16K memory $339

ATARI 810 Disk Drive $439

ATARI Software 10% OFF

Mail Order Customers

• Indicate (Jnit(s) you want

• Shipping Address • Mass. res. 5% sales tax

• Include check, money order. MC or VISA number

We ship by best means possible freight collect

C COMPUTER

9 SYSTEMS
4 Elm St.. Braintree. MA 02 i 84 (617)843-1 133

After 5:30 EST please dial (617) 961-3285

SEND FOR CATALOG

)I~ATARI~ 
EPSON 

and more 
Apple"'11 
32K . . . ........... '109900 

48K . . '1149 00 

Disk II w/3.3 DOS .. . ' 529 00 

Disk II .. . .. ... ..... , 450" 
Apple III wl128K ... . '3600" 

EPSON 
MX-70 . . . .. . ...... . , 399" 
MX-80 . . . .. .. .. . ... CALL 
App le card & cab le .. ' 99" 

ATARI' 
400 w/ 16K 
800 w/ 16K 
810 Di sk Drive. 

HP-85A w/ 16K . .. ' 2697-" 

NEe 
5510-2 wiTractor .. . '2550" 
5520-2 w/Tra ctor .. '2850" 

SO ROC 
10 120 
10 135 .. 

C.ITOH 

. ' 725" 
.... ' 79900 

Comet . ... ' 499" 
Starwriter. . . . .. . . ' 1450" 
Northstar. Altos and Zenith 

Ati 25' , Discount 

LO-BALL COMPUTERS 
7677 SW. Cirrus Dr. 

Beaverton. OR . 97005 

TO ORDER 
CAll (503) 641-0211 

Ordering In formation: For fa siesl ser
vice. send money 01 del . cashier s 
check or bank wile VIsa and Me 
OIders add 30

1 Persona l checks 
accepled (al low minimum 10 days to 
clear I Hours 9-5 M·F 
CatJ for our Free 

LOWER THAN 
DISCOUNT 

ON ALL MAJOR BRANDS 
SUPER SPECIAL 

ATMI DD. 
ATARI800 
$747.00 $ 449.00 /77.==~r-:I 

DYSAN DISKETTES 
ATAR SOFTWME 
EPSON NoX80 
DC HAYES MlmOMODEM II 
NOVATION D CAT 
NEe 12" MONITOR 

l3C II] 

17.S0/ box 
20"10 off 
469.00 
279.00 
160.00 
219.00 

O1]OUO':':'---=---- TM/A. - ..... -----.~ -------
THE PU~CHASING SERVICE FO~ HOME & IlUSINESS COMPlITE~ 

P.o . OOX nc OEVERlY HIU5. CA. QQ21J (21 J ) 451 ·8089 
CALL OR WRITE FOR FREE CATALOG 

PAY LESS. 

. -' 
--- ~ \ 
.~ - -) 

)I~ 
AlAR I 

· ~-- ~--o 

GET 
MORE. 

PRICE EXAMPLES: 

$749 
$339 
$439 

AT ARI 800 with 16K memory 

ATARI400 with 16K memory 

AT ARI 810 Disk Drive 
ATARI Software 10% OFF 

Mail Order Customers 
• Indicate Unit(s) you want 
• Shipping Address • Mass. res. 5% sales tax 
• Include check. money order. Me or VISA number 

We ship by besl means possible freig ht callecl 

WARREll'S ~~~:~~ER 
4 Elm St.. Braintree. MA 02 184 (617)843-1 133 

After 5:30 EST please dial (617 ) 961-3285 
SEND FOR CATALOG 



comrnodoi
spectacular

8032-32K80COLCRT

REG. $1495

4032-32K40COLCRT

REG. $1295 $995
4016-16K40COLCPJ

REG.$995 $795
8050-DUALDISK950K

REG $1795 $1345

4040-DUALDISK343K

REG.$1295 $995
C2N-CA55ETTE DRIVE

REG. $95 $69
4022-80 COL PRINTER

REG.$795 $629
8024-MANNSMAN TALLEY

REG.$1995 $1595
25CPS-STARWRITER

REG. $1895 $1445
CDM-IEEE MODEM

REG. $279 $229
VOICE SYNTHESIZER

REG. $395 $329
VIC 20 • •• •

REG. $299 $269
PET TO IEEE CABLE

REG. $39.95 $34
IEEE TO IEEE CABLE

REG. $49.95 $39

Main Line

Computer Discount

P.O. BOX 170

ST. DAVIDS, PA 19087

MAIL

ORDER

PHONE

800-345-8112
IN PA CALL 1-800-662-2444

Oil—The Information Wizard

Wordcraft 30

IRMA—Info Retrieval OMgmt. Aid

Dow Jones Portfolio Mgmt.

Pascal Development Pkg.

EDS—Receivables, Inventory

DPI—General Ledger

Word Pro 3—40 Column

Word Pro 4—80 Column

Word Pro 4 Plus

LIST

$395

$395

$495

£149

$295

$750

$395

£250

$375

£450

YOU

PAY

S299

$299

$399

$119

$229

$579

$299

$179

$269

$329

CUSTOM PRINTED

CONTINUOUS

MINI-FORMS

• LOOK PROFESSIONAL

LOW PRICES FOR SMALL RUNS

1000-11"x9V2" BLACK

PARTS

1

2

3

5

LETTERHEAD

37.50

INVOICE

63.50

79.50

115.50

STATEMENT

37.50

63.50

• SPECIAL LOGOS, 2 COLOR PRINTING

(j SPECIAL STOCK AVAILABLE

" MINI-FORMS PRICES b ORDERS:
(600) 523-3442

PA & West of Rockies (215) 455-9705

• PREPAID ORDERS 5HIPPED FREE

• VISA & MASTERCARD ADD 0%

• COD-UPS

• PA RESIDENTS ADD 6% PA TAX

C:: commodo 
spectacular 

8002-02K 80 COL CRT 
REG. )1495 $1095 

4002-02K 40 COL CRT 
REG. )1295 $995 

4016-16K 40 COL CRT 
REG. )995 $795 

8050-DUAL DISK 950K 
REG )1795 $1345 

4040-DUAL DISK 040K 
REG. )1295 $995 

C2N-CASSETIE DRIVE 
REG. )95 $69 

4022-80 COL PRINTER 
REG. ) 795 $629 

8024-MANNSMAN TALLEY 
REG. )1995 $1595 
25CPS-STARWRITER 

REG. S1895 $1445 
CBM-IEEE MODEM 
REG. )279 $229 

VOICE SYNTHESIZER 
REG . ) 395 $329 

VIC 20 * * * * 
REG. )299 $269 
PET TO IEEE CABLE 
REG. )3995 $34 

IEEE TO IEEE CABLE 
REG. )4995 $39 

Main Linp ____ _ 
Computer Discount 
PO. BOX 170 
ST. DAVIDS, PA 19087 

MAIL 
OI\DER 
PHONE 

800·345·8 ~ ~ 2 
IN PA CALL 1·800·662-2444 

SOFTWARE 

YOU 
LIST PAY 

OlZ-The Informotion Wizard )395 $299 
Wordcraft 80 )395 $299 
H\MA-Info f\euievol & Mgmt. Aid ~ 4Q5 $399 
Dow Jones Portfolio Mgmt. )149 $119 
Pascal Development PI~g . )295 $229 
EOS---f\eceivobles, Inventory P50 $579 
OPI-Generol Ledger )395 $299 
Word Pro J-40 Column )250 $179 
Word Pro 4-80 Column )375 $269 
Word Pro 4 PlU5 )450 $329 

• • • • • • • • • • • • • • • 
CUSTOM PRINTED 

CONTINUOUS 
MINI-FORMS 

• • • • • • • • • • • • • • • 
• LOOK PROFESSIONAL 

• LOW PRICES FOR SMALL RUNS 

1000-11 " X 9 ljz" [lLACK 

PARTS LETIERHEAD INVOICE 
1 07.50 
2 60,50 
o 79,50 
5 115,50 

STATEMENT 
07.50 
60.50 

• SPECIAL LOGOS, 2 COLOR PRINTI NG 
& SPECIAL STOCK AVAILA[lLE 

MINI -FORMS PRICES & ORDERS, 
(800) 52J-J442 

PA & West of Rocl~i es (215) 455-9705 

• PI\EPAID OI\DEI\S SHIPPED Fl\EE 
• VISA & MASTERCAI\D ADD J% 
• COD·UPS 
• PA I\ESIDENTS ADD 6% PA TAX 



Color Computer 4KS310
w/Ext. Basic 16K S4S9

Model II 64K

$3300

Atari 800 32KS789

Model III16K

S839

2 DR + RS232C

$2100

These are lust a few of our many

fine offers — computers, periph

erals, modems, printers, disc

drives and an unusual selection

of package values. Call TOLL

FREE today and check us out tor

price and warranty.

Factory warrantees on Apple and

Atari equipment Other equipment

carries manufacturer's warranty or

Computer Plus 180 day extended

warranty. Combined warrantees

carry Computer Plus 180 day war

ranty or original manufacturer's

warranty.

DEALER INQUIRIES ARE INVITED

Prices sublect lo change wiihoul notice

1RS-80 is a registered Irodernaik Of Tandy Corp

Call TOLL FREE

1-800-343-8124

com
Wrilo tot you

tree catalog

Dept. B

245A Great Road

Littleton MA 01460

(617)486-3193

NECC-82 Call For

Participation

The 1982 National Educational

Computing Conference (NECC-

82) will be held in Kansas City,

Missouri, June 28-30, 1982. The

purpose of the conference is to

provide a broad and rich forum

for discussion among individuals

interested in educational com

puting. Based on previous confer

ences, approximately 1000 people

from institutions at all levels are

expected to attend.

Authors are invited to submit

papers describing actual expe

riences with computer use in the

classroom or the consequences of

concrete results or be survey or

tutorial papers which include a

synthesis and thorough evalua

tion. Generally, papers that de

scribe projects presented at

previous conferences are not

considered unless substantial new

information can be reported. In

this case provide a brief synopsis

of the earlier paper clearly indi

cating the new information. It is

expected that most papers will

report on specific accomplish

ment. Papers reporting negative

results are also encouraged,

especially when the results could

have a profound effect m the way

educational computing should be

viewed. The deadline for submis

sion of papers is Jan. 15, 1982.

Specifications for paper

submittal may be obtained from:

Gerald L. Engel

Computer Science Dept.

Christopher Newport College

50 Shoe Lane

Newport News, VA 23606

or from:

E. Michael Slaman

NECC-82 General Chairman

Campus Computing Services

University of Missouri-Columbia

305 Jesse Hall

Columbia, MO 65211

Individuals are also invited to

submit proposals for special ses

sions, exhibits, project presenta

tions, and "Birds of a Feather"

sessions. For further information

write to E. Michael Staman.

New Book For OSI

C1P/C4P Users

Los Alamos, NM — TIS, Inc., the

company that for the past two

years has provided workbooks for

the Ohio Scientific C1P computer,

announces a new book. "Under

standing Your CIP/C4P: A

Woorkbook of BASIC Exercises"
is a I 12 page softcover book that

is designed specifically for the

Ohio Scientific Cl P, SUPER-

BOARD II, and Challenger C4P.

It introduces the fundamentals of

OSI BASIC: calculator and pro

gram mode, input and output,

data representation, and program

storage on cassette. The book

describes OSI control and logic

including testing and branching,

subroutine use, and logical opera

tions. It covers character strings

and array handling. Under

standing Your C1P/C4P contains

many exercises and sample pro

grams. It is available from your

Ohio Scientific dealer or by

writing TIS, Inc., P.O. Box 921,

Los Alamos, NM 87544. Price is

$7.95 plus $2.00 shipping and

handling.

Computer Graphics

Spotlighted

At National

Conference On

Visual

Communications

National Conference on Com

puter Graphics: Tools for Pro

ductivity, December 7-9, 1981.

Washington, D.C. The Confer

ence will spotlight trends in usage

and applications of computer

graphics, as well as perspectives in

emerging services and manage

ment needs for visual information.

Computer graphics equipment

and services demonstrations and

corporate and government case

histories will be included for an

overall look at effectively integrat

ing visual and textual information.

Contact U.S. Professional Devel

opment Institute, 12611 Davan

Color Computer 4K $ 31 0 
w/Ext. Basic 16K $459 

"'" ~ ._.~~r_.~ 
Atarl800 32K $ 789 

Model III 16K 
$839 

2 DR + RS232C 
$2100 

These are Just a tew ot our many 
tine oHers - computers. periph
erals , modems. printers , disc 
drlve$ and an unusual selection 
or package values. Call TOll 
FREE today and check us out tor 
price and warranty. 

Factory warrantees on Apple and 
Atari equipment. Other equipment 
carries manufacturer's warra nty or 
Computer Plus 180 day extended 
warranty . Com bined war rantees 
carry Computer Plus 180 day war
ranty or original manufacture r' s 
wa rranty . 

OfALEIl INQUIIlIES ARE INVITED 

PI Ice! !VbJecllo change wll l'lOvl nOllc8 

IllS-eo I ~ a leol5'8led ',odemoili. 01 Tandy 

call TOLL FREE 

, -&00-545-&' 24 

comfMller 
W"'. 'o"o", plUS 
Ir •• cOlo100 

Dept. B 
245A Great Rood 
Lit1leton . MA 01460 
(617) 48b-3193 

NECC-82 Call For 
Participation 
The ]982 National Educational 
Computing Con ference (NECC-
82) will be held in Kansas City, 
Missour i, June 28-30, 1982 . T he 
purpose of the confe rence is to 
provide a broad and rich forum 
for discussion amo ng individ uals 
interested in educati onal com
puting. Based on p rev io us confer
ences , approx imately 1000 people 
from institutions at all levels a re 
expected to attend. 

Authors a re in vited to submi t 
papers descri bing actual expe
riences with com puter use in the 
classroom or the consequences of 
concrete results or be surveyor 
tutorial pape rs which include a 
syn thesis and thorough evalua
tion. Gene rall y, papers lhat de
scribe projects presented at 
previous conferences are no t 
considered unless substantial new 
in format ion can be reponed. In 
this case provide a brief sy nopsis 
of the earlier paper clearly ind i
ca ting the new information. It is 
expected thal most papers will 
report on specific accomplish
ment. Papers reporting negative 
results are also encouraged, 
especially when the results could 
have a pro found effect in the way 
educational computing should be 
viewed. T he deadline for submis
sion of papers isJan. 15 , 1982. 

Specifications for paper 
submittal may be obtained from: 

Gerald L. Engel 
Computer Science Dept. 
Christophe r Newport College 
50 Shoe Lane 
New port News, VA 23606 

or from: 

E. Michael Slaman 
NECC-82 Genera l Chairman 
Cam pus Computi ng Services 
Universily of Missouri-Columbia 
305 J esse Hall 
Colu mbia, MO 652 11 

Individuals are also inviled Lo 
submil proposa ls for special ses
SiOIlS , ex hibils, proj ecL presema
lions. and "Birds of a Fea lhe r" 
sess ions. For furthe r information 
wriLe lO E. Michael Slaman. 

New Book For OSI 
C1P/C4P Users 
Los Alamos, NM - TIS, Inc., the 
company thaL for the past two 
yea rs has provided workbooks for 
rhe O hio Scientifi c C I P compute r, 
announces a new book. "Under
slanding Your C 1 P/C4 P: A 
Woorkbook of BASIC Exercises" 
is a 1 12 page so fLcove r book Lh al 
is designed specificall y for the 
O hio Scientific C I P, SU PER
BOARD II , and Challenger C4P. 
IL introduces the fundamentals of 
OS! BASIC: calcul aLor and pro
gram mode, in put and OULput, 
data representaLion , and program 
sLorage on cassette. T he book 
describes OS] control and logic 
including tesLing and branching, 
subroutine use, and logica l opera
Lions. It covers character strings 
and a rray handling. Under
sLa nding Your C I P/C4 P contains 
many exercises and sample pro
grams. IL is ava ilable from your 
Ohio ScienLific dealer or by 
wriling T IS, Inc. , P. O. Box 92 1, 
Los Alamos, NM 87544. Price is 
$7.95 plus $2.00 shipping and 
handling. 

Computer Graphics 
Spotlighted 
At National 
Conference On 
Visual 
Communications 
National Conference on Com
puter Grap hics: Tools for Pro
ductivily, December 7-9, 198 1, 
Washington, D.C. The Con fer
ence will spotligh t trends in usage 
and applica lions of compute r 
graphics, as well as pe rspectives in 
eme rging se rvices and manage
ment. needs for visual info rmation. 
Com pULer graphics equ ipmenl 
and services demonstrations and 
corporate and government case 
histories will be included for an 
overall look aL effectively in tegrat
ing visua l and textual information. 
ContacL U.S. Professional Devel
opmenl lnsliluLe, 126 11 Dava n 
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Drive, Silver Spring, MD 20904.

Telephone: (301) 622-0066.

Software Package

For Small

Manufacturers

COMPUMAX ASSOCIATES,

Inc., of Palo Alto, CA, announces

the newest addition to its MicroBiz

product line of Accounting Soft

ware, with the release of MICRO-

BOMP. A 'bill of manufacturing/

materials program' for the micro

computer.

MICROBOMP is a software

package specifically for the small

manufacturer. This package is

designed to handle inventory

control, materials requirement

planning and it will also 'explode1

your bills of material. The pro

gram sets-up and maintains three

files; 1) a stock file that contains

the inventory master information;

2) a bill of materials file that de

fines the product structures and

3) a schedule file that contains

production schedule data.

In addition a data base man

ager allows the operator to input

and update information in these

files. The bill of materials proces

sor generates the 'product tree'

up to six levels deep. Shortages

are flagged at run time. Seperate

reports provide stock valuation,

ABC analysis, materials require

ment listings and a 'MaxMin'

report.

The program will, finally,

create a journal file automatically,

for those using MICROBOMP

interactively, either with

COMPUMAX's MICROLEDGER

program, or with MAXILEDGER,

the new Compumax program for

divisional accounting.

MICROBOMP is written in

Microsoft Basic, requires 48K and

retails for $350.00. For further

information contact:

COMPUMAX ASSOCIATES, Inc.

P.O.Box 1139

Palo Alto, CA, 94302

415/321-2881 X56

Software

Development

System For CBM,

Apple, Atari

Eastern House Software has

announced the release of their

unbundled MAE Software Devel

opment System for the 2001 MOO 1 /

8032 Commodore, Apple II 3.2/

3.3 DOS, and Atari 400 or 800

computers.

If a software developer has a

microcomputer in his laboratory

or office, he can transform it into

a development system via pur

chase of the MAE software

package.

A main advantage of this

software is that it is available for

several different microcomputers.

When a software developer moves

from a PET to an APPLE to an

ATARI etc., he need not be con

cerned with the time consuming

task of having to relearn a new set

of syntaxes, commands, and other

peculiarities because this software

works similarly on each of these

microcomputers.

This software was designed

for ease of use and to aid pro

grammer productivity via its

extensive text editing capabilities

and numerous other programmer

development utilities included in

the package.

Since the Assembler/Editor

are co-resident, continual manual

loading of the editor, then as

sembler, then editor, etc. is not

necessary. The main features

include: Macros, Conditional

Assembly, Interactive Assembly,

up to 31 characters/label, string

search and/or replace, plus nu

merous other editing facilities.

Even a word processor is included

to aid in the development of

program descriptions, manuals,

and other text. A number of

other utilities are also provided —

depending on the version, they

include Word Processor, forward/

reverse scrolling, tape interface,

machine language macro library,

library of disk driver subroutines,

source of information file, relo

cating loader, etc.

A cross-assembler version

which assembles 6800 source code

is available and other cross as

semblers are in the works. A

detailed spec sheet is available to

anyone interested in this software.

Price $169.95. Contact:

Eastern House Software

3239 Linda Drive

Winston-Salem, NC 27106

Utility Package For

PET/CBM Users

Professional Software Inc. (PSI)

of Needham, MA has introduced

POWER, a programmer's utility

package in a 4K ROM designed

for use with Commodore CBM/

PET computers.

POWER is for any CBM/PET

user who would benefit by re

duced program entry time, de

bugging tools, and easy, quick

modifications and updates.

POWER contains a series of

new commands and utilities which

are added to the BASIC Interpre

ter. Designed for the user of

CBM/PET BASIC, POWER also

contains special editing, program

ming, and debugging features.

Included are special keyboard

"instant action" features which

make up for and go beyond the

limitations of CBM/PET BASIC.

POWER is sold with complete

documentation written by Jim

Butterfield of Commodore fame

who has been working with preli

minary versions of POWER for

over a year.

To make POWER even more

"user-friendly". PSI has included

new "stick-on" keycap labels

(which denote POWER'S most

commonly used features) in every

program.

There are currently three (3)

versions of POWER, one each

for:

40 column CBM/PET with

3.0 BASIC;

40 column (9" or 12") CBM/

PET with 4.0 BASIC;

and CBM 8032 (4.0 BASIC) ©
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Software Package 
For Small 
Manufacturers 
COMPUMAX ASSOCIATES 
I nc., o f Pa lo Alto, CA, annoul;ces 
the newest addition to its MicroBiz 
product line of Accounting Soft
ware, with the release of MICRO
BOMP. A 'bi ll of manufacturing/ 
maten a ls program ' for the micro
computer. 

MI CROBOMP is a software 
package specifically for the small 
manufacture r. This package is 
desIgned to hand le inventory 
control, maten als requirement 
planning and it wi ll also 'explode' 
your bIlls of material. The pro
&:ram sets-up and maintains th ree 
f li es; I ) a stock fi le that contains 
the inve nto ry master infonn ation' 
2) a bi ll of materials fi le that de- ' 
fin es the product structures and 
3) a schedule fil e that contains 
production schedu le data. 

In addition a data base man
ager allows the operator to input 
and update mformation in these 
fil es. The bi ll o f mate rials proces
sor gene rates the 'product tree' 
up to six levels deep. Shortages 
are nagged at run time. Seperate 
reports provIde stock valuation 
ABC an~ l ys i s, materials requir~
me nl listings and a " 1axMin' 
report . 

The program will , fina ll y, 
create a Journa l fi le automatically, 
for those using MICROBOMP 
lI11eraclively, either with 
CO MPUMAX's MI CROLEDGER 
program , or with MAXI LEDGER 
the new Compumax program for ' 
cil vlslO nal accounting. 

MI CRO BOMP is writt en in 
~Iicrosoft Basic, requires 48 1'. and 
retails for $350.00. For further 
information contact: 

COMPUMAX ASSOCIATES, Inc. 

P.O. Box 1139 
Pa lo Alto, CA, 94302 
4 15/32 1-288 1 X56 

COM PUTE! 

Software 
Development 
System For CBM, 
Apple, Atari 

Eastern House Software has 
announced the re lease of their 
unbundled MA E Software Devel
opment System fo r the 200 1/400 1/ 
8032 Commodore, Apple I 13.2/ 
3.3 DOS, and Atari 400 or 800 
compute rs. 

. I f a software deve loper has a 
mIcrocompute r in his laboratory 
or office, he can transform it into 
a develo pment system via pur
chase of the MAE software 
package. 

A m~in adv.a l~tage of th is 
software IS that It IS available for 
several d ifferent microcomputers. 
When a software developer moves 
from a PET to an APPLE to an 
AT ARI etc., he need nOt be con
cerned with the time consuming 
task of having to relearn a new set 
of syntaxes, commands, and other 
peculiariti es because this software 
wo rks simi la rl y on each of these 
Il1 lcrocolnpulers. 

This software was designed 
fo r ease o f use and to a id pro
grammer productivity via its 
extenSIve tex t ed iting capabilities 
and numerous other programmer 
development utilities included in 
the package. 

Since the Assembler/Editor 
are co-res id ent, continual manual 
load ing of the editor , then as
semble r, then ed itor, etc. is not 
necessary. T he main features 
include: Macros. Conditiona l 
Assembly, I nteractive Assembly, 
up to 3 1 characters/label, string 
sea rch and/or replace, plus nu
merous other ed iting facilities . 
Even a word processor is incl uded 
to aid in the development of 
program descriptions, manuals, 
and other tex\. A number of 
other utiliti es are also provided
depl'ndmg o n the version , they 
mclude Wo rd Processor , fo rward/ 
reverse scroll ing, tape intcrfacc, 
machme language macro li brary, 
library of cllsk dnver subroutines , 
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source o f information file relo-
cating loade r, etc. ' 

A cross-assemble r version 
which assembles 6800 source code 
is ava il able and other cross as
semblers a re in the works. A 
detailed spec sheet is available to 
anyo ne interested in this software 
Price $ 169.95. Contact: . 

Eastern Hou se Software 
3239 Linda Drive 
Wi nston-Salem, NC 27 106 

Utility Package For 
PET/CBM Users 
Pro fessional Software Inc. (PSI) 
of Needham, MA has introduced 
POWER: a program mer's utility 
package I.n a 4 K ROM designed 
for use WIth Commodore CBM/ 
PET computers . 

POWER is for any CBM/PET 
use r who wou ld benefit by re
duced program elllry time, de
bUg~I:'g tools, and easy , qu ick 
modif Icatio ns and updates. 

POWER contains a se ries of 
new cOll1mand s and utilities which 
are add~d to the BAS I C I Ille rpre
te r. DesIgned fo r the use r o f 
CBM/PET BAS IC, POWE R also 
contains special ed iting, program
nllng, and debugging features. 
Included are specia l keyboard 
"instant aClion" featu res which 
make up for and go beyond the 
IIITIltallons o f CBM/PET BASIC. 
PO WER is sold with complete 
docum C: lllalio n wrille n by Jiln 
B ullerheld of Commodore fame 
who has been working with preli 
mIna ry verStons of POWER fo r 
over a yea r. 

To make POWER even more 
"user-friendl y", PSI has included 
new "stick-on" keycap labels 
(",llIch denote PO WER's most 
commonl y used featu res) in eve r), 
p rogram. 

There are currentl y three (3) 
verSIOns 01 POWER , one each 
for: 

40 column CBM/PET with 
3.0 BAS IC; 
40 column (9" or 12") CBM/ 
PET with 4.0 BASIC; 
and CBM 8032 (4 .0 BAS IC) © 



PRICE

BREAKTHROUGH
We've done it again' As a leader in small computer sales we must ccinsfanily find new ways lo sane customers money while offering quality products. Our most
popular seller, the Apple II Plus, is now auailable with 64K of user RAM at the unbeatable price of only $1249. This is possible because we manufacture the
16K RAM Card that expands the factory Apple I! 48K to it's maximum capacity of 64K. The Ram Card allows use of Integer and Applesoft Basic and other
languages like Pascal. It's a must for large data bases. Visicak. and the Z-80 cards. The card is made from high quality components and has a full one year

warranty

G4KRPPLEII PLUS*
■48 K Apple U Plus with 16K Ram Card

ONLY

1GK only S1O25 4BK

DISK II DRIVE

DI5K II DRIVE

ONLY S1OS3
WITH

CONTROLLER CARD

ADD ON

Apple Cards and Hardware

16K R«m Card by CCI 130

Language System is/Pascal 379

Sltentype Printer ur/Interface Card 349

Haye* Micromodem II 199

Novation Apple-Cat II 339

Vide* Vldeoterm SO Column w/Gnphlo 269

Z-80 Softcard by Micro.oft 299

16XRamCa.d by Microsoft 159

ABT Numeric Keypad (otdoi new kybrdj 110

ALF 3 Voice Mode Card 239

ALF 9 Voice Musk Card 169

Lbio Lower Case Plu» + S3

Mlcro-Scl DUk Drives (A-40 & A-TO) CALL

SSMAIO Serial/Parallel Card A&T 1B9

SupRTermlnal 80 Column Card 329

SVAZVX4Meaabyler 8" Disk Controller 589

SVA 2 + 2 Single Den. 8" Disk Controller 345

ThunderClock Plus 119

Symtec Ht-ResLlghl Pen 210

Integer ot Applesoft Firmware Caid 145

Graphics Tablet 619

Parallel Printer Interface Card 135

Hl-Speed Setial Interlace Card 135

Smaflerm SO Column Caid 299

Joystick by Keyboard Co 45

Mutlc System! 16 Voices) 479

A/D * D/A Interlace 289

Expansion Chassis 599

tntaol/X-lO Cnnuollet Curd 169

Clock/Calendar C«d 225

CPS Multifunction Card..- 189

Supertaiker SO-200 239

Rnmplns + Caid 135

Romwilier Card 149

Clock/Calendar Module 99

GPIBIEEE-4S8Card 249

Asynchronous Serial Interface Card 129

Cenlionlc. Parallel Interface Card 99

Arithmetic Processor Card 299

We cany all CCS cards, please call for best prlcea.

Software for the Apple

Vlslcalc 3.3 169

CCA Data Management 85

DB Mailer 169

WordStar (Apple SO col. ■-.,-,:. :,i 299

Applewrlter 65

Eaiywrlter 225

Peachiree Business Software CALL

Vlsiterm 129

Vlsldend/Viilplot 219

Real Estate Analyzer 89

Tax Ptesarer 99

DOS Toolkit 65

Tax Planner 99

Dow Jones Portfolio Evaluatar 45

Dow Janes News & Quotes Reporter 85
Apple Fortran 165

ConirnllerGen. Bui. System 499

Printers

Epson MX-80 CALL

Anadex 9500/9501 w/2KBorI« 1299

C. Itiii. Starwrlter 25 CPS 1*99
C. ltho Slarwrltel 45 CPS 1899

Epson MX-70 CALL
Erwon MX-80 F/T CALL
Paper Tiger IDS-445 699

Paper liget IDS-460 949
Paper Tiger IDS-S60 1249
Sllentype */Apple II Interface card 349

Qun»5prlnt5/45 2495

TOLL FREE ORDER LiNE

800-854-6654
California and outside

Continental US

(714) 698-8088
TELEX 695000 BETA CCMO

Video Monitors

Amdek/Leedex Video 100 12" BftW 139

Amdek (Hitachi) 13" Color 359

NEC \T Green Phoiphn Screen CALL

NEC \T RGB Hi-Re. Color CALL

Panasonic IT Color 449

Sanyo 9" B«W 185

Sanyo 9" Green Phospher Screen CALL

Sanyo IT B&W 269

Sanyo 12" Green Phospher Screen 285
Sanyo 13" Color w/eic-'llenl resolution 449

Atari Personal Computer

j

ATARI 800 16K $ 749

Atari 400 16K 3*9
410 Program Recorder 65
810 Disk Drive 449
815 Dual DUk Drive (Obi. Dwi.) 1295

822 Thermal PitnMt 349
850 Interface Module 159

16K Ran. Memory Module 1*9
16K Ram Memory Module (by ConComp} 89

NEC Microcomputer

PCB001A 32K Ram Computer. . . . . .CALL

PC S0I2A I/O Unll »/32K Ram CALL
PC-8031A Dual Mini-Disk Drive Unit CALL

Please wrlle lor more Information about the NEC computer.

Ordering information- Phone o.dcrs uiing VISA. MASTERCARD.

AMERICAN EXPRESS, DINER'S CLUB. CARTE BLANCHE, bank

check (oJowUn day; to cleaii Unless prepari with u*h. please add

r' *■ tot Utjpping. luitdl.ny and Iniuranc^ (rnmirnum S (X)}. Callfor-

nu mndi:nl) add 61i tsleilai. W* accept COf>) OEM's. Inslilunons
and corpurahons ploasu HFnd for a wntten quolarEon Al! cqutpnwnT

1* wb)etl ro pi«e change and availnWny uiiihoul nonce. AJI eqglp

menE is new and compile M'rth manufocri^ef's warranty (upjaUy 9ft

day*). Showroom prices mav differ fiom ir^iI older piic?i.

Send Orders to:

8314 Parkway Drive

La Mesa, California 92041

PRICE 
BREAKTHRDUGH 

We 'tiC done It again! As 0 leader In small comptller sales we muSI conslollliv find new ways /0 saue customers money while offe ring q uality products. OUt most 
populor seller. Ihe Apple /I Plus . Is IIOW Mailable wllh 64K oj user RAM OIlhe unbearable price oj only S 124 9. TlJIs is possible because we monu/acture the 
16K RAM Card rhor expands the factory Apple 1148K to I, 's maximum copacity of 64K. The Rom Cord allows usc 01 "lIeger and Appleso/t BasiC and other 
longuages {ike Pascal . It's (I must/or large dOlO boses. Vis/calc. and Ihe Z·80 cords. The card ;s made from high qualit y components and has a full onc year 
warranly . 

&4K APPLE II PLUS* 
St24!1 • 48 K Apple II Plus with 16K Ram Card 

ONLY 
16K ONLY IID25 4BK ONLY IIDB9 

1499 
1439 

DISK II DFlIVE 
DISK II DFlIVE 

Apple Cards and Hardware 
16K R.m C.rd by CCI . • .130 
Lan,u.se 5,,-.tem _ JPaKal. . 379 
5L1en~ PTIfttcr .. / Inl"".« Cald .. ...•........... 349 
Hayn "kromode ... U . . ..... " .•... '" .... 299 
NO'I'.tlon Apple-C., II . . ..•. . . . . .. . .. . . .. . 339 
VkI_ Vld.otnm so Col ......... , Gr.phl« ............ 269 
Z·ao Sohurd by Mkroaoft •••••••••••••••.•..... 299 
16K A .... C.,d by MIc:r06Oh .. . •• • •• • •• •• •• • • • . 159 
ABT NII ... er!c Key,.d (old or DCW r.ybrd).. . . 110 
Al.F' Yoke M.,.I(. Cald ..••••••.••.••••••......• 239 
Al.F \I Vok.e M ... le Card. • •. . . 169 
La2a ~ Cue PI ... + . . . 55 
Mlcro·ScI D .... DrlTa 1".-40 .. A·10) ... .•.•. .. CALL 
5SMAlO~I/P ... lleI Card""'T . ...... • . 189 
S"p-M·Ten .. I ... 1 80 Col ....... Card . .. .. . . • . .329 
5VAZVX4 Mep~UT 8"01 ... Controll., .. • .• . . ••• Sl9 
SVA 2 + 2 slnt'* De1o. r DI.r. Controlle, . • . . . . S4~ 
n" .... laC lod: PI.... . .. I 19 
Svmtec HI-An lIabtP .. n . .•. . .. 210 
In' ..... o. Appl-" Arm ... .,. Card . . .... 14~ 
Graph\.a T.bIet .. . .619 
P ... UeI Prlnta 11llCrlae .. Cant .. . ...... . 135 
HI·5pnd SerI.l lntcrface Cud. . ... . .•. . .. . ... 135 
5 ... rtenD SO CollI ... n Card . . .... 299 
JG)·tUer. by K.,,-boatd Co .•••••.• 45 
H ... Ie 5,-1 __ (16 Voices). . . .. . .•. . . .. ..• . .• 419 
AI D + OJ A Intnface . • •• 289 
apen.lon Ch .. ,..... .. . .... 599 
Inoo1/X. IO Co." .. o ll ... C.rd . . .• 169 
Clod: / Caleno.. Card ............ . ... 225 
CPS MIIII, '"ocdoo Card . . . 189 
S.pert.tr. ... SO-200 . • .... 239 
Rompl ... + Card. • .•.. 135 
Ro ....... U .. Card. .. . ••••••• 149 
Clod:J Caleowla. Modllie . • .•••.. 99 
GPl8 1EE£.411 Card. .. . . .. 249 
.... VIllCI .. ono ... s.rn.,1 1"lerf.ce Card •..•............ 129 
CaouonlQ P .. ..uellouwce Card . . . .•. .. .. . ... 99 
Ar" ..... .tlc Proc_ c..d. . ... 299 
We c:any t il CCS ....... . pie ..... (..III for boral prtc .... 

Software for the Apple 
Vt.lnk 3.3 . . 169 
CCAO'I. M.~ ... It . • .as 
08 M .. I .. ...... .... .......................... 169 
Wo.dSlar (Apple 8Ocol. ....,..100) . • • ..••••• 299 
Applewrller ....... 65 
£.. ..... ·.11... ....... ........ ... .225 
Peacbu- 8I1al_Soft_....... . ...... CAll 
V'-II_.. ................ .. .... 129 
V .. lnend / VI,lplot ...••••••• .. 219 
~.I £alat. An.olpu ........ . 89 
Tax Prep.ra . . . . . 99 
DOS Tooh".. .... . ... . ....... 65 
T •• Plaftftft .... ... ..... . ..... 99 
Do .. .10_ Portfolio Eul ... ID. . . •••• . 45 
Do .. Jon .. N_ a Quola Aeporter .. . . ...• 5 
Apple Fort •• n ..... ..... . .. .. . .. .. .. .. U.S 
Co .. troll.,. Gen. a.... Sylltem . • ..••• 499 

WITH 
CONTROLLER CARD 

ADD ON 

Printers 

Epson MX-80 CALL 
A ... d .. 9SOOf9SOI .. 12K sun .. ............. . .... Im 
C. ltob SI •• _U"" 25 CPS . . ........ 1499 
C. IIbo St ........ II.,. 45 CPS . ••• • . • .••. ,m 
~ MX·10..... . ...................... CAll 
Ep.on MX·80F/T ......•..•.........•. . •...... CAll. 
Papet n.er IDS044S .... • ..................... 699 
P.pet Tlaer ID5-460 .. • .•••• 949 
P.pet T~ 105·* ................•...•..•... 124' 
Sllentypa _ / Apple II Interface .... d •••••••••••.•••• 3-49 
O" .... SptlnI5J 4S . •• • • •• . ••••••••• 24'5 

TOLL FREE ORDER LINE 
800-854-6654 
California and outside 

Continental US 
(714) 698-8088 

TELI~X 695000 BETA CCMO 
Vide o Monitors 

Amdft / Lae6u VI6e-o 100 I2"BaW •••••••••••• • ••. U9 
Am ...... tHltubl ) U " Color ....................... 359 
NEC 12" G,"" Ph_pIo ... Sc:r .... " ••••.••. , •••.•••• CALl. 
NEC 12" RGB HI·A ... Colo . ..... . ............... CALl. 
P ..... onle 13" C .. lo. .......... . .... .... 9 
$anVil r 8&W . . . . . . . .. ... . .•.....•.... lIS 
S.nyo ,.. Gr"" Pboaph.,. Scr.... . . ... ........ CAU. 
S.nvo 12" 8&W ........ ...... .. ... 269 
S.nvo IT G~n Pb_pb ... Screen .. . . US 
S.nyo IT Colo. _ / u.c-o llenl .... ollllSon . . .. 449 

Atarl Personal Computer 

ATARI800 16K $ 749 
Au..1 400 16K .......... . . . . . . ............... 3-49 
410 Po ........ Recoc .... ........................... 65 
110 Di .... Drlw. .... .. ................ "'9 
a l 5 0....1 Dt.r.. DrIW'l'ObI . Dto.J. . ....... 1%95 
a22 111. ....... 1 Prlnl.,. . .•..... . .........• 3-49 
aso I"I..-face Module ...... . ............. 159 
16K A .... M--....y M .............. .................. 149 
16K Ra .. M .... ory Mod.le ~ Co"Co_p). . . . .•.•.. a9 

NEe Microcompute r 

PC·IOOIA 3D( R. .. CompUtet ••...••••••••••••• CALl. 
pe·SOI2A I/ O UP w/ 32K Ram ..........•...... CAll 
PC·80)IA 0 ... 1 MI .. I·DlM: Orl .. Unit •••••.••••• • •• CALL 
PSe ..... wrlle .... nlOfe I ........... doo .bout th .. NEe IUHIIptlq,r. 

o.dmr!g 1ni0fflWl11on Phone orden "o.>g VISA, MASttRCARD. 
AMERICAN EXPRESS. DINER'S Cl.UB. CARTE BlANCHE. blink 
'"'u """ .... , <;.fI.I.bk, ', or CTrIlfltd ehoodo. mo",~ order . DI 1>"'10'111 
ciM<;olc '........, .. n dayt 10 dI .. ) Un .... p,_od......, c ....... IIltllHlldd 
Sq, lor oJ.PPIn\l. h.lndIIny and InlWtnc~ (mln..,."m 5 001. c..Il!u . 
nlo,n/d,",uIlld6't. _'''I. WlltroIPI'CODt OEM·,.lnil>l"riom: 
and cOI(>OI .. IIo ... pIuM ... I><I fDl • ......-.rsm qllOlMlon All tqulpmenl 
.. ~ 10 piN cn."9'!' and .Vlllat.llty '" -houl nooc. All equip 
mml.1kW and~. with ~Ulft', ........ nty {~90 
~yW SIlOMOOm prir1n ....... dli' ... !rom .....a order pncoK 

Send Orders to: 

CS@[ii)0(lIJDilil@[f' 
CS@Dilil~O!liJ@[f'0 M. iI Order 

&314 Parkway Drive 
L. Mesa, California 92041 



BEING OVERCHARGED!

DON'T Pay Credit Card Surcharges

Pay a U.P.S. C.O.D. "Fee"

Even Pav for the Call!

DO CALL OMEGA TOLL FREE!

EPSON

MX-80

INTERFACES:

IEEE$55,TRS-80$35.

APPLE INTERFACE & CABLE $90

RS-232 $70

ATARI 80016K

$ 769

■U.U.U.tt.U
iV ■ ■ ■ " ■ I

WE5T COAST

1-800-235-3581

EAST COAST

1-800-556-7586

CALL OMEGA AND FIND OUT WHY WE ARE AMERICA'S FASTEST

GROWING COMPUTER SALES COMPANY!

Omega sales company

BEING OVERCHARGED! 

DON'T Pay Credit Card Surcharges 
Pay a U.P.S . C.O .D. "Fee" 
Even Pay for the Call! 

DO CALL OMEGA TOLL FREE! 

EPSON 
MX-80 

INTERFACES: 

IEEE $55. TRS·80 $35. 
APPLE INTERFACE & CABLE $90. 
RS·232 $70 

WEST COAST 
1-800-2:55-:5581 

ATARlaOO18K 
$ 789 

EAST COAST 
1-800-556-7586 

CALL OMEGA AND FIND OUT WHY WE ARE AMERICA'S FASTEST 
GROWING COMPUTER SALES COMPANY! 

OMEGA SALES COMPANY 



ANADEX

$ 1249
DIABLO

$1995

ATARI 800 32K $ 749

Tractor option

S 245

NEC 12" MONITOR

S 229

INTERTEC SUPERBRAfN 64K RAM

GDSUPERBRAIN

NEC 5510 SPINWR1TER{7710)

NEC 5520 SP!NWRlTER{7720>

NEC 5530 SPlNWRtTER(7730)

NEC 12" MONITOR

OKtDATA MICROUNE-80

OK1DATA MICROUME-82

OKIDATA MICROUNE-83

DfA8LO B30

APPLE II PLUS 48K

APPLE DISK w/3.3 DOS Controller

APPLE DISK w/oController

HAZELT!NE1420

NORTHSTAR HORIZON II32KQD , ,,

ANADEX DP-9500/9501

TELEV1DEO912C

TELEV1DEO920C

TELEVfDEO 950

CBM 8032 COMPUTER

CBM 8050 DISKDRIVE

CBM 4032 COMPUTER

C8M 4040 DfSK DRIVE

CBM 4022

CBM VIC-20

RADIO SHACK H64K

RADIO SHACK HM6K

LEEOEX/AMDEK 100

LEEDEX/AMDEK100G

LEEDEX/AMDEK COLOR-1 13" Color Monitor

MICROTEK 18K RAMBOARD for Atari

MICROTEK 32K

QUME SPRINT9/45(Full Panel)

ATARI 400 16K

ATARI 825 PRINTER ; ;■

ATARI 850 INTERFACE

ATARi 810 DISKDRIVE

ATARI 800

$2799

$2399

$2345

$2695

$2345

$ 229

$ 399

$ 529

$ 769

$1995

$1139

$ 525

$ 449

$ 799

$2925

$1249

$ 669

$ 729

$ 929

$1149

$1349

$1029

$1029

$ 649

$ 269

$3245

$ 849

$ 139

$ 169

$ 329

$ 79

$ 149

$2295

$ 349

$ 650

$ 139

$ 449

$ 749

PRICES ARE SUBJECT TO CHANGE WITHOUT NOTICE

Call for price tist of ATARI software

We carry the complete iine of Personal Software

We Accept C.O.D.'s

No Surcharge for Credit Cards *

■ Stock Shipments Same Day or Next

All Equipment Factory Fresh with MFT Warranty

WEST COAST

1-800-235-3581

OMEGA SALES CO.

3533 Old ConejoRd. #102

Newbury Park, CA 91320

1-805-499-3678

CA. TOLL FREE 1-800-322-1873

QMEGA

SALES

CO.

EAST COAST

1-800-556-7586

OMEGA SALES CO.

12 Meeting St.

Cumberland, Rl 02864

1-401-722-1027

Omega sales company

ANA DE X 
$ 1249 

ATARI B0032K $ 749 
Traclor oot ion 

S 245 
NEG 12" MONITOR 

S 229 

INTERTEC SUPERBRAIN 64K RAM 
00 SUPERBRAIN 
NEC 5510SPINWRITER (7710) 
NEC 5520 SPINWRITER (7720) 
NEC 5530 SPINWRITER (7730) 
NEC 12" MONITOR 
OKIDATA MICROLlNE·80 
OKIDATA MICROLlNE·82 
OKIDATA MICROLlNE·83 
DIABLO 630 
APPLE II PLUS 48K 
APPLE DISK w/3.3 DOS Coni ro ller 
APPLE DISK wlo Controller 
HAZELTINE 1420 
NORTHSTAR HORIZON II 32K QD 
ANADEX DP-95OO/9501 
TELEVIDEO 912C 
TELEVIDEO 920C 
TELEVIDEO 950 
C8M 8032 COMPUTER 
G8M 8050 DISK DRIVE 
OBM 4032 COMPUTER 
CBM 4040 DISK DRIVE 
C8M4022 
C8M VIC·20 
R1DIO SHACK II 64K 
RADIO SHACK III 16K 
tEEDEXIAMDEK 100 
LEEOEXIAMDEK looG 
LEEDEXIAMDEK COLOR·l 13" Color Monitor 
MICROTEK 16K RAMBOARD for Alarl 
MICROTEK 32K 
QUM E SPRINT 9/45 (Full Panel) 
ATARI 400 16K 
ATARI825 PRINTER 
ATARI850 INTERFACE 
ATARI 810 DISK DRIVE 
ATARI800 

Gall for price list of A TARJ software 

52799 
$2999 
$2345 
$2695 
$2345 
$ 229 
$ 399 
$ 529 
$ 769 
$1995 
$1139 
$ 525 
$ 449 
$799 
$2925 
$1249 
$ 669 
$ 729 
$ 929 
$1149 
$1349 
$1029 
51029 
$ 649 
$ 269 
$3245 
$ 849 
$ 139 
$ 169 
$ 329 
$ 79 
$ 149 
$2295 
$ 349 
$650 
$ 139 
$ 449 
$ 749 

PRICES ARE SUBJECT TO CHANGE ~ITHOUT NOTICE We carry the complete line of Personal Software 

We Accept C.O.D.'s • Stock Shipments Same Day or Next 
No Surcharge for Credit Cards · All Equipment Factory Fresh with MFT Warranty 

WEST COAST 
1-800-235-3581 

OMEGA SALES CO. 
3533 Old Conej o Rd . #102 
Newbury Park . CA 91320 

1-605-499-3676 
CA . TO LL FREE 1-600-322-1873 

OMEGA 
SALES 

CO. 

EAST COAST 
1-800-556-7586 

OMEGA SAL ES CO. 
12 Meeting SI. 

Cu m berland. RI 02664 
1-401-722-1027 

OMEGA S A LES C O MPANY 
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Advertiser's Index

Aardvark Technical Services 119

AB Computers 46,47,131

Abacus Software 43

Advanced Operating Systems 23

All Systems 27

Andromeda Incorporated 73

Atari, Inc 5

Automated Simulations 87

Axlon 100

BYTM Systems, Inc 26

Basic Software Service 136

Batteries Included 131

Briley Software 142

Byte Books 45

CMart 179

C.E. Software 99

CFI 151

CGRS Microtech 129

Canadian Micro Distributors, Ltd 13,15,17

Cascade Computerware Co 138

Commodore Business Machines BC

Competitive Software 145

CompuSoft, Inc 159

Computer Age Software 89

The Computer Bus 22

Computer House Division 109

Computer Magic Ltd 105

Computer Mai! Order 173

Computer Plus 178

ComputerMat 159

Computer's Voice 14
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WORDSWORTH,
TAKE ALETTER:

THE FIRST SUPER-SIMPLE LETTER QUALITYWORD PROCESSOR IN

THE WORLD THAT CAN SIT NEXTTO YOUR SECRETARY-

FOR LESS THAN $5r000.

like general ledgers and accounting

reports, using easily available

industry-compatible CP/M™ software.

Installation? Plug it in. (Cable

supplied.)

Size? Bigger than a breadbox—

but not by much. It's about half as big,

or less, than systems that can't do half

as much. Definitely desktop—a sub-

compact 20" by 40".

Service? Available everywhere.

Price? About S4,995. Complete

and ready to go.

For the name of your nearest

dealer—and a free hands-on

demonstration—just pick up the

nearest telephone.

"Wordsworth™" removes the

fear and loathing many people have

about things called "computers"

and "word processing." Because

Wordsworth just sits at a desk and

does what he's told. With unique new,

simplified software, it can tell its

typist what to do—step by simple

step—to perform even the most

complicated tasks.

It can not only "take a letter,"

but it can revise it, customize it in mil

lions of ways (quite literally), person

alize it, print it on your letterhead or

business form so you can't tell it from

hand-typed ... in short, everything

but put it in an envelope.

Moreover, it can perform all

sorts of mundane business functions,
TOLL-FREE 1-800-343-6603.
in Massachusetts, call coUeci (617) 828-8150. Talex 951-624.

LEADING
edge:
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for ...
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The next edition of the

COMMODORE

SOFTWARE

ENCYCLOPEDIA will be

available in 90 to 120

days. If your software is

not listed and you would

like to have it listed in

the next edition, please

submit details to:

Software Department

Commodore Business

Machines, Inc.

Computer Systems

Division

300 Valley Forge

Square, 681 Moore

Road, King of Prussia,

PA 19406.

HOTLINE Number

1-800-523-5622
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