
65 LP=S(CM)+L(CM)-1:IF LP>W THEN 200

70 TP=0:FOR R=l TO RM:FOR C=1 TO CM:READ M

$

75 P=S(C)-1+TP

80 PRINT TAB(P);M$;:NEXT C

90 IF S(CM)+LEN(MS)-KW THEN PRINT:GOTO 10

0:REM WRAPAROUND ADVANCES A LINE

95 IF BR=0 THEN TP=TP+W:IF TP>87 THEN TP=0

:REM UPDATE TAB IF LINE ENDS W/NO

LF

100 IF BR=0 THEN 120

110 FOR B=l TO BR:PRINT:NEXT B:REM SKIP BLA

NK ROWS BETWEEN COLUMN ENTRIES

120 NEXT R

130 GOTO 130:REM DISPLAY ISN'T DISTURBED UN

TIL USER BREAKS PROGRAM

139 REM ENTER DATA BY ROWS

140 DATA DOCTOR, I,IS,HAVE,COME,SEE,INGEDS

145 DATA TEACHER,YOU,ARE,HAS,BATH,EAT," AOT

FR"

150 DATA WILL,WE,GO,GOOD,DRINK,AND,.ULHCP

155 DATA HOW,DO,CAN,BAD,SLEEP,IN,?MYWKB

160 DATA WHO,GET,AM,DID,BED,OUT,",VJQZXn

165 DATA WHAT,MOM,WANT,HOT,RADIO,TV,";$%0'
i

170 DATA WHERE,DAD,TO,COLD,ROOM,YES,"!*/*=:
n

175 DATA WHEN,HELP,TIME,CALL,FOOD,NO,+56789

200 PRINT "MENU SIZE ERROR!":END *

MALA
Educational Programs

For Your Pet For Only

$48
For 8 Issue Subscriptions

Each "MALA" comes to you on

cassette with 4 brand new pro

grams to load and run on your

Pet. /

svsiEms, inc.
P.O. BDH 325

miLFDBO. [TUCHlUBn 4tir)4P

[3(31 SOS- Q'I3

GAMES FOR YOUR VIC

VIC TREK-HANGMAN

TANK • YAHTZEE

DAMSEL-NAB PLUS

AND MANY MORE

Each

PFREE Program Summaries available

If you're interested in Apples,

call MAUG.

MATJG is a Special Interest Group

(SIG) of Apple" users on the CompuServe

Information Service. SIGs are active and growing groups

of individuals who share a common interest and form

an "electronic" club using the CompuServe Information

Service as its communications medium. Share advice and

exchange information with other Apple users across town

or anywhere around the country.

We think you'll like the CompuServe Information Service:

CB simulation, electronic mail, news wires, financial

information, games, data bases, programming languages,

big mainframe computer power and free data storage. All

for a basic charge of only $5.00 an hour nights and week

ends. All you need is your Apple, a modem and some inex

pensive software. The software, and a free demonstration,

are available at—of all places—a Radio Shack r': Computer

Center. CompuServe Information Service, 5000 Arlington

Centre Blvd., Columbus, Ohio 43220. (614) 457-8650.

CompuServe

TAKE A BYTE

OUT OF YOUR 4
SOFTWARE COST!

Save 20-40% on all
major Brands of micro-software

D 90 day guarantee-a product satisfaction

guarantee.

D Largest inventory of old and new

releases.

D Next Shipping by UPS-orwepayfreight.

No per item handling fee.

WARNING!! Buying from Software Galore

SAVES MONEY!

AVAILABLE HOW!!

Pac-Man and Centipede

Member of the Better Business Bureau

SOFTWAREGALORE
A MEMBERSHIP BUYING SERVICE

For free catalog/orders call

213-827-1851 or 1-800-423-6326

Mail to
P.O. Box 10005

Marina del Rey, CA 90291

65 LP=S(CM)+L(CM) -1:IF LP>W THEN 200 
70 TP=0 : FOR R=1 TO RM:FOR C= 1 TO CM : READ M 

S 
75 P=S(C)-1+TP 
80 PRINT TAB(P);M$;:NEXT C 
90 IF S(CM)+LEN(MS) - 1(W THEN PRINT:GOTO 10 

0:REM WRAPAROUND ADVANCES A LINE 
95 IF BR=0 THEN TP=TP+W:IF TP>87 THEN TP=0 

:REM UPDATE TAB IF LINE ENDS WINO -
LF 

100 IF BR=0 THEN 120 
110 FOR B=1 TO BR:PRINT:NEXT B:REM SKIP BLA 

NK ROWS BETWEEN CO LUM N ENTRIES 
120 NEXT R 
130 GOTO 130:REM DISPLAY ISN'T DISTURBED UN 

TIL USER BREAKS PROGRAM 
139 REM ENTER DATA BY ROWS 
140 DATA DOCTOR , I,I S ,HAVE,COME , SEE , INGEDS 
145 DATA TEACHER , YOU,ARE,HAS , BATH , EAT ," ACT 

FR" 
150 DATA WILL,WE , GO , GOOD , DRINK,AND ,. ULHCP 
155 DATA HOW,DO , CAN , BAD , SLEEP , IN , ?MYWKB 
160 DATA WHO,GET,AM , DID , BED,OUT,",VJQZX" 
165 DATA WHAT,MOM,WANT , HOT,RADIO , TV,"i$%() I 

" 
170 DATA WHERE,DAD,TO,COLD,ROOM,YE S ,"!* / -=: 

" 
175 DATA WHEN,HELP,TIME,CALL,FOOD , NO , +56789 

200 PRINT "MENU SIZE ERROR !" : END © 

If you're interested in Apples, 

callMAUG. 
MAUG is a Special Interest Group 

(SIG ) of Apple® users on the CompuServe 
Information Service. SIGs are active and growing groups 
of individuals who share a common interest and form 
an "electronic" club using the CompuServe Information 
Service as its communications medium. Share advice and 
exchange information with other Apple users across town 
or anywhere around the country. 
We think you'll like the CompuServe Information Service: 
CB sImulation, electronic mail, news wires, financial 
information, games, data bases, programmlng languages, 
big mainframe computer power and free data storage. All 
for a basiC charge of only S5.00 an hour nights and week
ends. All you need is your Apple, a modem and some inex
pensive softwar e. The software, and a free demonstration, 
are available at-of all places- a Radio Shack® Computer 
Center. CompuServe Information Service, 5000 Arlington 
Centre Blvd., Columbus , Ohio 43220. (614) 457-8650. 

CompuServe 

MALA 
Educational Programs 
For Your Pet For Only 

$48 

P. O. BOH 325 
milFORD. mll:;HIURn -4 80 4 2 

[3 43J 6R5 - 0 .. 3 

GAMES FOR YOUR VIC 
J VIC TRE K - HANGMAN 

TAN K - YAHTZEE 
DAMSEL- NAB PLUS 
AND MANY MORE 

ot~J $7.95 Each 

~ FREE Program Summaries available 
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Learning With

Computers

Mary M Humphrey

Teaching Tools: Microcomputer Services

Summer Computing

This fall many teachers will he reading .some new

answers to an old assignment: "How I Spent My

Summer Vacation." They may have already read

reports ofsummer camps with hugs, but this time

the hugs arc in programs and the correct spelling

of bite is b-y-t-e.

A new type of specialty camp, the computer

camp, is gaining popularity. Five years ago, the

first camp to include computer instruction was

started in Connecticut. It was begun with the idea

that computing is fun, and children need oppor

tunities to learn about computing as an educational

and creative recreation. The idea has spread, and

this year there are several computer camps from

Cape Cod to San Diego. We can expect their num

bers to continue to grow as more children begin

using computers in school and at home.

Recently a friend asked his 13 year-old son if

he wanted to go to a computer camp this summer.

Daniel, who had been working with computers at

school and at home, was very excited about the

idea. His first question was, "What sports and stuff

do they have?" He then wanted to know, "Are

there going to be any kids my age?" and, "Who's

going to be running it?" It wasn't until the next day

that Daniel asked his father. "What computers are

they going to have, and what are they going to

teach us?" After thinking over the answers for

awhile, he asked one last question, "Suppose I

don't go to camp this summer, could I have the

money to buy my own computer instead?"

The last question was a particularly good one.

For kids like Daniel who have had a lot ofcomputing

experience, are confident and can get the help

they need at school or at home, having their own

machine might be a belter investment than going

to camp. For kids who are just beginning to learn

about computers, a computer camp can provide

the instruction they need to make good use of their

own machine. For kids who are interested in pro

jects beyond their teachers' or parents' skills, a

computer camp can be an enjoyable way to get

special help. The decision of whether to go to

a camp, and to which one, should depend on

matching a child's needs and interests to what a

camp has to offer.

What To Look For In A Computer Camp

When I began contacting computer camps for

information (see Table), I found Daniel's questions

quite useful. They cover several important

similarities and differences among computer

camps:

1) Camping Activities. Most computer camps

offer a variety of "sports and stuff." Hiking, swim

ming and field sports are available at all of the

camps I contacted, and some also provide tennis,

riding, boating, field trips, and indoor spoils.

Crafts, campfires, and other traditional camping

activities are included at all of the overnight camps.

The amount of activities and the time sched

uled for them is related to the length of the camping

session. Most four week or longer sessions allow a

large part of the day for non-computing activities,

while one or two week sessions usually provide

more intensive computing experiences.

2) Other Campers. Some ofthe camps I contacted

accept girls and boys as young as 7 years old, but

most camps specify a 10 to 18 year-old age range.

All of the camps welcome beginners. The director

of a camp starting its third season said that, while

as many as half of his campers have no previous

computing experience, he also has a number of

return students who receive advanced instruction.

In addition to their student instruction, one

camp offers a special six week session for teachers

on how to teach about computers and programming.

During the last three weeks of camp, each teacher

works with (wo of the student campers.

3) Camp Staff. Staff can be described as either

computing or camping staff, "indoor and outdoor

people" as one supervisor termed them. The

camping staffs are generally people with experience

in leading sports, crafts and group activities. Some

camps are managed by professional camping

organizations.

The computing staffs vary widely among

camps. One camp limits its computer instructors to

teachers who have had experience with teaching

children about computers. Another camp employs

university faculty and students from education and

computer science departments. They also bring in

special guest speakers from the computer industry.

Such staff differences may reflect differing pro

portions of young beginners and older advanced

students at each camp.

4) Computing Instruction. All the camps provide

instruction in the roles of computers in everyday

life and in how computers work. Beginning BASIC

programming is also included. Camps with longer

sessions usually teach additional topics such as
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Summer Computing 
This fall man y teachers will be reading some new 
answers to an old assignment: "How I Spent fvly 
Summer Vacation." They may have already read 
repons of su mmer camps with bugs , but this time 
the bugs are in programs and the correct spe lling 
of bite is boy-toe. 

A new type of specia lty camp, the computer 
ca mp, is ga ining popularity. Five yea rs ago, the 
first canlp to include computer instruction was 
stan ed in Connecticut. It was begun with the idea 
that compu ting is fun, and children need OppOl:
lunities to learn about computing as an educati onal 
and crea ti ve recreation . The id ea has spread, and 
this yea r there are severa l compute r camps from 
Cape Cod to San Diego. We can ex pect their num
be rs to cOlllinue to grow as more child ren begin 
using computers in school and at home. 

Recellllya fri end as ked his 13 yea r-old son if 
he wallledto go to a computer camp this summer. 
Danie l, who had been working with compute rs at 
school and al hOlne, was veq ' excited abolil lhe 
idea. H is first question was , "Whal spon s and SlUff 
do th ey have?" He then wanted to kn ow, "Are 
there going to be an y kids my age'" and , "Who's 
going to be running it'" It wasn't ullli i the next day 
that Daniel as ked his father, ",,"hat computers are 
they going to have, and what are they going to 
teach us'" After thinking over the answers for 
awhi le, he asked one last question , "Suppose I 
don't go to camp this summer, could I have the 
money to bu)' my own computer instead ?" 

The last question was a panicularl y good one. 
For kids like Daniel who have had a lot of com puting 
ex perience, a re confident and can get the help 
they need at school or at ho me, hav ing their own 
machine might be a beller investment than going 
to camp. For kids who a re just beginning to lea rn 
about compute rs , a compute r camp can provide 
the instruction they need to make good use of their 
own machine. For kids who are interested in pro
jects beyond their teachers' or parents' skills, a 
computer camp can be an enjoyable way to get 
special he lp. The decision of whether to go to 
a camp, and to which one, should depend on 

matching a chi ld 's needs and interests to what a 
camp has to offe r. 

What To Look For In A Computer Camp 
When I began cOlllacting compute r camps for 
Info rmallon (see Table), I found Daniel's questions 
quite usefu i. They cover several importan t 
simi larities and differences among compute r 
ca mps: 

I) Cmll/)ing Activities. Ivlost compute r camps 
offer a va ri ety of "sports and stufT. " Hik ing, swim
mlllg and field sports are available at all of the 
cam ps I cO lllacted, and some also provide te nnis, 
riding, boating, field trips , and indoor sports. 
Crafts, campfires, and othe r traditional camping 
aCll vlll es are Incl uded at all of the overnig ht camps. 

The amo ulll of activities and the time sched
uled for them ~s related to the length of the camping 
sess Ion. Most four week o r longe r sessions all ow a 
large part of the day for non-computing acti vi ti es, 
while one or two week sess ions usuall y provide 
more intensive computing experiences. 

2) OlherCalll/)ers. Some of the cam ps I co lllacted 
accept girls and boys as yo ung as 7 yea rs o ld, but 
most cam ps specify a 10 to 18 yea r-old age range. 
All of the camps welcome beginne rs. T he d irector 
of a camp startin g its th ird season ·sa id that, wh il e 
as many as half of his ca lnpers have no previolls 
computing experience, he also has a number of 
return stude nts who rece ive adva nced instruclio n. 

I n addition to their student instruction, one 
camp o ffers a special six week sess;on for teachers 
on h.ow to teach about computers and program ming. 
Dunng the last three weeks o f camp, each teacher 
works wi lh two of the stude nt campe rs. 

3) Ca.m/) Siaff Staff can be descr ibed as either 
computing or camping staff, "indoor and outdoor 
people" as one supervisor te rmed them. T he 
ca m ping staffs a re generally people with ex perience 
in lead ing sports , crafts and group activities. Some 
camps are managed by profess ional camping 
organ izations. 

The computing sta ffs va ry widely among 
camps. One camp limits its com pUle r instru ctors to 
teachers who have had experience with teac hing 
children abo ut compute rs . Another camp employs 
unive rsity faculty and students from education and 
computer science departmellls. They also bring in 
special guest speakers fro m the computer industry. 
Such staff diffe rences may refl ect diffe ring pro
ponions o f young beginners and older adva nced 
students at each camp. 

4) Compuling Inslruction. All the camps provide 
instruction in the roles of computers in everyday 
life and in how computus work. Beginning BAS IC 
programming is also included . Camps with longe r 
sessions usua ll y teach add itional topics such as 



ARTWORK.ITSA WHOLE
NEW WORLD OFSOFTWARE.

Scene from BETA FIGHTER during creation using the DRAWPIC graphics editor.

HODGE PODGE: by Marsha Meredith

(Atari and Apple)

NOW AVAILABLE FOR ATARI"! This captivating

program is a marvelous learning device for children

from 18 months to 6 years. HODGE PODGE consists

of many cartoons, animation and songs which appear

when any key on the computer is depressed. A must

for any family containing young children.

PRICE $19.95 diskette

□ PM EDITOR: by Dennis Zander (Atari. 16K)
Creale your own fast action graphics game tor Ihe

Atari 400 or 800 using its player missile graphics tea-

lures By using player data stored as strings, players can
be moved or changed (lor animation) at machine lan
guage Speed All this is done with string variables
(PO$(Y)=SHIP4) This program is designed to perrrni
creation ol up to 4 players on the screen store them as

String data and then immediately try them out in the

demo game included in the program Instructions tor

use m your own game are included PM EDITOR was
used to create the animated characters m ARTWORX

RINGS OF THE EMPIRE and ENCOUNTER AT QUESTARIV

PRICE S29.95cassette $33.95diskette

BROCKET RAIDERS bv Richard Petersen (Atari 24K)
De'end your asteroid base against pulsar bombs, roc

kets, lasers, and the dreaded "stealth saucer" as aliens

attempt to penetrate vour protective force field Precise
target sighting allows you to tire at the enemy using mag

netic impulse missiles to help protect your colony and

its vital structures

PRICE S 19.95cassette $23.95 diskette

r FOREST FIRE TWO: by Richard Petersen [Atari 24K)

FOREST FIRE has been enhanced and now offers a t*o
player mode for head to head competition to see who can

survive, suffer the least damage and put their lire out first.
User input now determines landscape, wind and weather

conditions, offering limitless game variation. FOREST FIRE s
excellent color graphics have been made even better, turning

your computer mtoa super-detailed fire scanner.

PRICE S16.95cas5etteS20.95diskette

D GIANT SLALOM: by Dennis Zander (Atari. 16K)

Bring the Winter Olympics to your computer anytime ol
the year1 Use the ioystick to guide your skier's path
down a giant slalom course consisting of open and

closed gates Choose from three levels of difficulty
Take practice runs or compete against from two to
eight additional skiers

PRICE J15.95cassette $19.95diskette

LJTHE PREDICTOR by Thomas Barker
(Apple.Atan TRS 80. North Star and CP/M(M BASIC)

This is a complete package that covers least squares
lining of parameters tor two or more variables THE
PREDICTOR can be used tor predicting sales and pro
cess behavior, trend analysis, model building and many

other uses calling lor multilinear regression techniques

Each option in the program is prompted with simple

VES/NO commands making it very easy to use
PRICE S29.95 diskette

□ PILOT: by Michael Piro (Atari, 16K)

Pilot your small airplane to a successful landing using

both joysticks to control throttle and attack angle. PILOT
produces a true perspective rendition of the runway,
which is constantly changing. Select from two levels of
pilot proficiency
PRICE S16.95cassette$20.95diskette

□ TEACHER'S PET: by Arthur Walsh (Alan, Apple.

TRS 80.PET. North Star and CP'M(MBASIC) systems)
This is an introduction to computers as wetl as a learn

mg tool for the young computenst (ages 3-7) The pro

gram provides counting practice." letter-word recognition

and three levels of math skills.
PRICE .... $14.95cassette$18.95diskette

□ MAIL I.IM" 3.0: (Atari. Apple and North Star)
The very popular MAIL LIST 2 2 has now been up

graded. Version 3.0 offers enhanced editing capabilities
to complement the manv other features which have made
this program so popular. MAIL LIST is unique in its

ability to store a maximum number of addresses on one
diskette (typically between 1200 and 2500 names!).

Entries can be retrieved by name, keyword(s) or by zip
codes They can be wntten to a printer or to another

file for complete file management The program pro

duces 1, 2 or 3-up address labels and will sort by zip
code (5 or 9 digits) or alphabetically (by last name) Files
are easily merged and MAIL LIST will even find and

delete duplicate entries' The address files created with

MAIL LIST are completely compatible with ARTWORX
FORM LETTER SYSTEM

PRICE $49.95 diskette

0 THE VAULTS OF ZURICH: by Felix and Greg Herlihy

(Atari. 24K. PET)

Zurich is the banking capital ot the world. The rich and
powerful deposit their wealth in its famed impregnable
vaults. But you. as a master thief, have dared to under
take the boldest heist ol the century. You will journey

down a maze of corridors and vaults, eluding the most
sophisticated security system in the world Your goal is

to reach the Chairman's Chamber to steal the most trea

sured possession of all: THE OPEC OIL DEEDS!

PRICE S21.95cassette $25.95 diskette

G BRIDGE 2.0 by Arthur Walsh (Atari (24K). Apple

TRS80, PET. North Star and CP/M(MBASIC) systems)
Rated HI by Creative Computing. BRIDGE 2 0 >s the

only program that allows you to both bid for the contract
and play out the hand (on defense or offense1). Interest
ing hands may be replayed using the "duplicate" bridge

feature This is certainly an ideal way to finally learn to
play bridge or to get mtoa game when no other (human)

players are available

PRICE $17.95cassette (21.95diskette

n ENCOUNTER AT QUESTAR IV: by Douglas McFarland
(Atari. 24K)

As helmsman of Rikar starship, you must defend
Questar Sector IV from the dreaded Zentarians. Using
your plasma beam, hyperspace engines and wits to avoid
Zentanan mines and death phasers. you struggle to stay

alive This BASIC/Assembly level program has super
sound, lull player missile graphics and real time action.
PRICE $21.95 cassette $25.95 diskette

NEW PROGRAMS!

HAZARD RUN: by Dennis Zander (Atari. 16K)
Thesherif I has spotted you and you must make the

treacherous run through Crooked Canyon past

Bryan's Pond to the jump at Hazard Creek and safety.
You can even put the joystick-controlled GEE LEE car

upon two wheels to make it through some tight spots.

A tead foot is not always the answer as you dodge
trees, rocksand chickens m this nerve-racking game.

HAZARD RUN employs full use of player/missile
graphics, re-defined characters and fine scrolling

techniques to provide loads of fast action and visual

excitement.

PRICE $27.95 cassette $31.95 diskette

BETA FIGHTER: by Douglas McFarland (Atari. I6K)

See who will be the ace gunner in this action game

set on a spectacular Martian landscape. BETA
FIGHTER can be played with one or two piayers and

uses player/missile graphics and delightful sound

effects.
PRICE $16.95 cassette $20.95 diskette

DRAWPIC: by Dennis Zander (Atari 16K)
DRAWPIC provides the user with an unbettevably

easy-way to create screens in graphics mcdes 3-7.

just sit back with your joystick and use POINT PLOT,

DRAW LINE, RUBBER BAND fill and COLOR SET to
create beautiful images on your Atari. Full or partial
screen imagesare saved as string data in the program

and can be instantly recalled and combined into new

images using machine language subroutines. These

graphic images can be easily incorporated into your
own programs. Theimagesof HODGE PODGEand the
landscape ol BETA FIGHTER were made using

DRAWPIC.

PRICE $29.95 cassette $33.95 diskette

T: ATEXT DISPLAY DEVICE: by Joseph Wrobel
(Atari 16 K)

T: is an auto-loading, co-resident assembly lan

guage routine which greatly expands the display
capabilities of the Atari. It allows you to freely inter
mix both text and graphics without the use of modi
fied display lists, PEEKS or POKES. This is done by
defining a new device ("T:"); printing to that device

puts text onto the screen. The size of the text is
determined by the graphics mode used.
PRICE $17.95 cassette $17.95 diskette

ORDERING INFORMATION

Call ARTWORX toll-free number to order

direct:

800-828-6573
In New York. Alaska, Hawaii call:

(716) 425-2833

All orders are processed and shipped

within 48 hours.

Shipping and handling charges:

Within North America: Add $2.00

Outside North America: Add10% (Air Mail)

New York State residents add 7%sales tax

Quantity Discounts:

Deduct 10% when ordering 3 or more

programs

Ask forARTWORX atyour local computer

store.

Write for FREE Catalogue listing more

information about these and other quality

ARTWORX programs.

150 North Main Street Fairport, NY 14450

AR1WORX.IT'S A WHOLE 
lEW OF SOFTWARE. 

Scene from BETA FIGHTER during creation using the DRAWPIC graphics edi tor. 

HOOGE PODGE: by Marsha Meredith 
(Atari and Apple) 

NOW AVAILABLE. FOR AlAR I!!! ThIs captivating 
program is a marvelous learning device fOf children 
from 18 months to 6 years. HODGE. PODGE consists 
01 many cartoons, antmatlonandsongswhich appear 
when any key on the computer is depressed. A must 
fOI any family cootainingyoung children. 
PRICE. . . . . . . . ,$19.95 diskette 

o PM EDtTOR: by DenniS Zander (Alan , 16K) 
Creale your q .... o last action graphiCS game 101 the 

AlaI! 400 or 800 uSing Its player missi le graphiCS fea
IUfes By uSing player data stored as strings, players can 
be moved or changed (lor animation) at machine Ian · 
guage speed All thiS IS done .... ,th strmg var iables 
(PO $i(Y)~ SHIP4) ThiS program IS deSigned to per mll 
creal Ion 01 up to 4 players on the screen slore Ihem as 
Slrlns dala and then Immedlalely try tnem out In Ihl:' 
demo same Included 10 the prosra m InSl ruCl lons lor 
use In your own game are Include<l PM EDITOR was 
used 10 create the ammate(] characters In ARTWORX 
RINGS Of THE EMPIRE and ENCOUNTER A T OUEST AR IV. 
PRICE S29.95 cassette S33.95 dlskette 

o ROCK ET RAIDERS bv Richard Petersen (A' ar, 24K ) 
Defend your asterOid base against pulsar bombS, rO(: 

kels. lasers. and the dreaded "stealth saucer ~ as aliens 
anempt to penetrale your protective lorce field Precise 
target Sighting allows you to fire at the enemy usmg mag 
netic Impulse mlss"es to help protect your colony and 
Its Vita l SHuClures 
PRICE $l9.95 cassette S23.95 diskette 

o FOREST FIRE TWO: b)' Richard F'l! tersen (Atafl 24K ) 
FOREST FIRE has been enhanced and now oilers a t .... o 

piayet' mode 101 head to head CompeHllon to see who can 
survIVe, sullel' the least damage and put then fife out hrst. 
User Input nem determines landscape, \'i lnd and weather 
Condit IOns, olferlrehmll le!oS game vaflat lOfl . FOREST FIRE's 
eJ(celient color graphiCS have been made even better. turning 

r compoter IIlto a super·detalled l ire scanner. 
PRICE . . .... S16.95 cassette S20.95 diskette 

o GIANT SLALOM; by DenniS Zander (Atall . 16K) 
Brmg the Winter OlympICS to your compute, anytime of 

the yearl Use the loystlck to gUide youl skler 's path 
down a giant slalom course conslstml of open and 
closed gates Choose Irom three leve 5 01 difficulty 
Take pracllce runs 01 compete agamSI hom two to 
eight addit ional skiers 
PRICE S15.95 cassette Sl9.95 dlskette 

OTHEPAEDICTOA tly t homas Barker 
(Aople. Alal l TRS·SO. North Star and CP/ M (M BASIC) 
Th.s IS a complete package tha' covers least SQuares 

f," ,ng 01 parameters lor two or more vaflables THE 
PREDICTOR can be USe(] lor pred ICting sales and pro 
cess behaVior. trend analySIS. model buildmg and many 
olher uses calling lor multil inear regression tecnmques 
Each ophon In tne program IS prompted wl,h Simple 
YES/ NDcommandsmaklng It "efJ easy touse 
PAICE S29.95 dlskelle 

o PILOT: by Michael Plro (Atar!, 16K) 
P,lOt YOUl smaH airplane to a Successlul landing uSing 

both joystickS to control throttle and attack angle. PilOT 
prodUCes a true perspective lendil ion 01 the runway. 
which IS conSlantly changing. Select lrom two levels 01 
pilot prohClency. 
PRI CE S16.95 casse"e S20.95 dlskette 

o TEACHER'S PET: I?Y Arthur Walsh (Atall. Apple. 
TRS·SO,PET. North Star and CP/ M (MBASIC) systems) 

ThiS IS an introduction to computel s as well as a learn · 
mg tool lor the young computeflSt (ages ) .7) The pro· 
gram prOVides counting pracllce: letter'WOld recognition 
and three levelsol math skills. 
PRICE .... 514.95 cassette S18.95 dlskelle 

o MAIL LIST 3.0: (Atari. Apple and North Slar) 
The very pOpular MAIL LIST 2.2 has now been up' 

graded. Version 3.0 oHers enhanced edi tlnR capabilities 
tocomolement the manyotherfeatur6 which have made 
thiS orcgram so pOpular. MAil LIST is uniQue in ItS 
ability to store a ma~lmum number of addresses on one 
diskette (typIcally between 1200 and 2500 names!). 
Entfl6 can be retrieved by name. keyword(s) or by ZiP 
codes They can be wntten to a prmter or to another 
file for complete !tIe management. The program pro· 
duces 1. 2 or 3·up address labels and Will SOt1 by ZiP 
code (S or 9 digItS) or alphabetIcally (by lasl name) f iles 
ale eaSily mef"ged and MAIL LIST will even lind and 
delete dUflicate entnes! The address 1.les cleated With 
~t~~ l~~TTr~ ~rs'tt~eIY compatible With ARTWORX 

PRICE .. . 549.9S dlsket\e 

o THE VAULTS OF ZURICH: by Felix and Greg Herlihy 
(Atan .24K, PET ) 

Zunch is Ihe banking capital ol the world. The nch and 
pOwerful dePOSit thelf wealth In .ts famed impregnable 
vaults But you , as a master thlf'f , have dared to under· 
lake the boldest heISt 01 the century You Will journey 
down a maze 01 cortldors and vaults, eluding the most 
sophisticated secunty system In the world Your goal IS 
to reach the Chalfman's Chamber to sleal the most trea · 
sured possession 01 all: THE OPEC OIL DEEDS! 
PAICE ..... S21 .95 casse"e 525.95 d,skette 

o BAIDGE 2.0 by Arthur Walsh (Ata" (24K), Apole 
TRS·SO. PET, North Star and CP/ M(MBASIC)systems) 

Rated "1 tly Creative Computing, BRIDGE 20 IS the 
only program that allows you to both bid lor the contract 
and play out the hand (on defense or ollense!). Interest· 
In8 hands may be replayed uSing the "duplicate" bridge 
feature. ThiS IS certainly an .deal way to "nally learn 10 
play tlfldge or to get rnto a game when no olher (human) 
players are i'lvallable. 
PRICE . S17.95 cassette 521.95 dlskeUe 

o ENCOUNTER AT OUESTAR IV: by Douglas Mcf arland 
(Atarl. 24K) 

As helmsman 01 Rlkar sta/shlp, lOU must defend 
Questar Sector IV Irom the dreaded Zenlanans. USing 
)'our plasma beam. hyperspaceengtnes and WItS to aVOId 
Zentanan mines and death phasers. you struggle to stay 
alive ThiS BASIC / Assembly level program has super 
SOund. lull player missile graphiCS and real time action. 
PAICE S21.95 cassette S25.95 diskette 

NEW PROGRAMS! 

HAZARD RUN: by Dennis Zander (Atari. 16K) 
Theshenff has spotted you and you must make the 

treacherous run through Crooked Canyon past 
Bryan's Pond to the Jump at Hazard Creek and safety. 
You can even put the Joystick-controlled GEE LEE car 
upon two wheels to make 11 through some tight spols. 
A lead foot is not always the answer as you dodge 
trees, rocks and chickens in this nerve-racking game. 
HAZARD RUN employs full use of player/ missile 
graphics. re-defined characters and fine scrolling 
techniques to proll/de loads of fast actton and visual 
exCitement , 
PRICE . .... , .. $27 .95 cassette $31_95 diskette 

BETA FIGHTER: by Douglas Mcfarland (Atari, 16K) 
See who Will be the ace gunner in this action flme 

set on a spectacular Martian landscape. ETA 
FIGHTER can be played with one or two players and 
uses player/ miSSile graphics and delightful sound 
effects. 
PRICE , , . . , •.. $ 16.95 cassette $20.95 diskette 

DRAWPIC: by Dennis Zander (Atari 16K) 
DRAWP1C provides the user with an unbelievably 

easy·way to create screens in graphics mexles 3-7. 
Just sit back with~urjoystickand use POINT PlOT, 
DRAW LI NE. RU BER BAND fill and COLOR SET 10 
create beaulilullmageson youfAtari. Full or partial 
screen ima~esare saved as string data in the program 
and can be Instantly recalled and combined mto new 
images usi~ machine language subroutines. These 
graphic images can be easily incorporated into your 
own programs. The ima~esof HODGE PODGE and the 
landscape of BETA IGHTER were made using 
ORAWPIC. 
PRiCE .. . .... S29.95 cassette $33 .95 diskette 

T: A TEXT DISPLAY DEVICE: by Joseph Wrobel 
(Atari 16K) 

T: IS an auto-loadif'@, co-resident assemb~ lan-
guage. ~utjne which greatly expands the display 
capabili ties of the Atan. It allows you to freely inter-
mix both text and ~atthics without the use of modi· 
fied display lists, E KS or POKES. This is done by 
defining a new device ("T:"); ~rinting to that device 
puts text onto tile screen. T e size of the text is 
determined by the graphics mode used. 
PRICE . . . .• ... $17_95 cassette S17 .95 diskette 

ORDERING INFORMATION 

Call ARTWORX roll~free number to order 
dIrect: 
800-828·6573 
In New York , Alaska, Hawaii call : 
(716) 425·2833 
All orders are processed and shipped 
within 48 hours. 
Shipping and handling charges : 
Within North America: Add $2.00 
Outside NOflhAmerica: Add 10% (Air Mail) 
New York State residents add 7% sales tax 
Quantity Discounts: 
Deduct 10% when ordering 3 or more 
programs 
Ask for ARTWORX at your local computer 
store, 
Write for FREE Catalogue listing more 
InformatIon about these and other quality 
ARTWORX programs. ¥--

150 North Main Street Fairport. NY 14450 
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Camp Organization Camp Location(s)

COMPUTER CAMPS

Sessions / Prices Campers Computer Instruction Computer Resources

Atari ComputerCamp

40 East 34th St.

New York, NY 10016

(800)847-4180

Computer Camp, Inc.

Suite G

1235CoastValley

Santa Barbara, CA

93108

(800)235-6965

Computers for Kids,

Inc.

8BentonCt.#4

Tiburon,CA 94920

(415)435-1310

ComputerTutors

at Stanford

School of Ed.

Stanford University

Stanford, CA 94306

(415)497-2119

Data Base Computer

Camp

6454 Valley View Rd.

Oakland.CA 9-4611

(415)339-2961

National Computer

Camp

Box 624

Orange, CT 06477

(203)795-3049

Timberime Tedi

ComputerCamp

1287 LawrenceSta. Rd.

Sunnvvale.CA 94086

(408)745-1110

ComputerCamps

International

310 Hartford

Turnpike

Vernon.CT 06066

(203)871-9227

CompuCamp

7101 York Ave. South

Edina.MN 55435

(612)835-0064

Lake Forest

Computer Camp

Sheridan Sc College

Roads

Lake Forest, IL 60045

(312)234-3100

L.C.San Diego

Asheville, NC

Shebovgan, \\'I

E. Stroudsburg, PA

Santa Barbara, CA

Tahoe Pines. CA

Cape Cod, MA

Tiburon.CA

Stanford

University

Placerville, CA

Orange, CT

Atlanta, GA

Sunnyvale, CA

East Haddam, CT

Demon, TX

Whitewater, WI

("many East

coast sites")

St. Paul, MN

Beaver Falls. PA

Lake Forest

College. IL,

4 weeks/SI590

8 weeks/$2790

(SI 00 deposit)

2 weeks/ $795

1 & 2 weeks

approx. $4-500.

per week

5 weeks (days)

Si ooo

(extra fee for

residentcamp)

10days/$425

(Si 50 deposit)

l,2,&4wecks

S345 per week

2 weeks/

approx. $895

2 weeks/$290
(1/2 day

sessions)

/S795

I & 2 weeks

$175/wk-daj
camp

S390/week

residence camp

1 week/$350

10-18

vears

old

7-16

(80 per

session)

10-18

(30-35

per

session)

12-15

(66 per

session)

7-16

(50 per

session)

10-18

(120 per

session)

10-17

(60 per

session)

5-17(dav)

9-17(res)

(100 per

session)

8-17

(50-75

per

session)

11-17

(70 per

session)

♦PLATO: Control Data Corporation microcomputer specially developed

2 hours instruction

and all day free time

"Designing our own

computer curriculum"

8 hours instruction

3 hours free time

"BASIC, PASCAL.

FORTRAN, assembler.

electronics lab. AI.

robotics"

2-3 hours instruction

"computer literacy.

BASIC, special

projects"

3 hours instruction

afternoon free time

"BASIC, assembler,

PASCAL, graphics, video

disks, word processing,

robotics"

3 hours instruction
and free time

"computer literacy,

BASIC, special projects"

2-3 hours instruction

all day free time

"BASIC, machine&

assembler, novice to

advanced instruction"

2-3 hours instruction

and free time

"beginning to advanced

instruction"

4 hours instruction

and free lime

"anylevel-BASIC,

LO( IO, Other languages,

robotics, special

projects—computer

morality class"

5 hours instruction

and free time

"BASIC. LOGO,

PASCAL, PLATO* Tutor.

beginning to advanced

instruction

6 hours instruction

3 hours free time

"beginning and

intermediate BASIC"

for PLATO software.

Atari 400 & 800

2 kids: 1 computer

Apple. Atari

Commodore, Texas

Instruments

2:1

Apple, IBM personal

computer

25 computers

IBM personal computers

2:1

Apple, Commodore

2:1

TRS-80. Apple.

Commodore, Wang
50 computers

Apple

2:1

Apple, Texas

Instruments

100 computers

1:1

Apple. Atari, Texas

Instruments, TRS-80,

PLATO Tutor System*

2:1

Apple

2:1
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COMPUTER CAMPS 
Camp Organization Camp Location(s) Sessions I Prices Campers Computer Instruction Computer Resources 

Alari Compute r Camp U .C. San Diego 4 weeks! S 1590 10-18 2 ho urs instruct ion Atari 400 & 800 
40 EaSl34th Sl. Ashevill e . NC 8 ",ee ks! $2i90 years and all day r rec Lime 2 kids: 1 compute r 
New York. N Y 10016 Sheboygan, WI ($ 100 de posit) o ld "Designing our own 
(800)847-4 180 E. Stroudsburg, PA computer clI rl-icuium" 

CompUlcr Camp, Inc. Sa nta Barbara. CA 2 weeks/ $795 7-1 6 3 ho urs instruction Apple. Alari 
SuilCG Tahoe Pines. CA (80 per 3 hours rree lime Commodore. Texas 
1235 Coast Va lley Cape Cod, MA sess io n) " BAS IC, PASCA L, I nstrumcnts 
Santa Barbara, CA FORTRA N, assembler, 2: I 
93108 electron ics lab, A I. 
(800)235-6965 "ObOlics" 

Computers ror Kids. Tiburon, CA I &2weeks 10-1 8 2-3 ho urs instruction Apple. IBM pe rsonal 
Inc. a pprox. $4-500. (30-35 "compute r lite rac),. compulcr 

8 Bemon Cl. #4 pe l' wee k per BAS I C, special 25 compute rs 
T iburon, CA 94920 sessio n) projects" 
(415)435-1 3 10 

ComputerTulOrs Sian ford 5 weeks (days) 12- 15 3 ho urs inslrucl io n I B ~ t pe rsonal compu te rs 
al Stan fo rd Universil Y $ 1000 (66 pCI' aflCrnoon free lime 2: I 

School of Ed . (extra fee fo r sess io n) "BAS IC, asscmble r, 
Stanfo rd U niversity res ident ca mp) PASCA L, g raphics, video 
Stanford , CA 94306 disks, wo rd processing, 
('11 5)497-2 11 9 robo tics" 

Data Base Computer Placerville, CA 10 daysl <125 7- 16 3 ho urs instruction Apple. COlllmod o re 
Camp (S I50dcposit) (50 pCI' and frec ti me 2: I 

6454 Valle), View Rd , sess io n) "compu tcr litcra')', 
Oakland. CA 946 11 BAS IC, specia l proj cCls" 
(4 15)339-296 1 

1 alio na l Computcr Orangc, CT 1,2.&4 weeks 10- IS 2-3 ho u rs instruction T RS-80. Apple. 
Camp A tlanta , GA S345 per week ( 120pol' a ll da)'frcctimc Commodo rc , Wang 

Box 624 sess io n) '· BAS IC. I11<1 chinc& 50 computers 
Orange,CT06477 assembler, novice to 

(203)795-3049 adva nced instruction " 

T imberiineTech 5 unn ),va le . CA 2 wceks! 10- 17 2-3 ho urs instruction Apple 
Computer Camp approx. 895 (60 pCI' and free l ime 2: 1 

1287 Lawrence 5 1<1 . Rd. sessio n) "beginn ing to advanced 
Sunnyvale. CA 940S6 instruction" 
(408)i45- I I IO 

Comput e r Ca mps East Haddam. CT 2 weeks! $290 5-17(day) 4 hours instruction A pple . T exas 
International De nto n . TX ( 112 da )' 9-17(re,) and free time Ins t rUllle nt.s 

3 10 Hanford Whitewat er. WI sessions) (l OOper "an)' level-BAS IC. 100 compute rs 
Turnpike C;man y East 15795 sess io n) LOGO. Olhcl· lang uages. 1: 1 

Vernon, CT 06066 coast sites") rob~)lics. special 
(203)Si 1-9227 proJecls- COIll puter 

moralilY class" 

CompuCamp SL Pau l. 7\ IN I &2wecks 5 hOllrs instructio n Apple. Atari. Texas 

i lOI York Ave. South Beaver Fa ll s. PA S l i5/wk-da )' S- l i and free time I nstl"l lme nts. TRS-80. 

Edina, MN 55435 camp (50-i5 " BAS IC, LOGO, PLATO TUlor Systc m* 

(6 12)835-0064 S3901",eck per PASCA L, PLATO* Tu to r. 2: I 

res idencc ca mp sess io n) beginn ing to ad "anced 
instructio n 

Lake Forest Lake Forest I \\'eckl $350 11 - 1 i 6 hours instruCl ion Apple 

Computer' Camp COllege. I L (70 per 3 hours free lime 2: I 

She ridan & College sess io n) "beginning and 

Roads imermed ialc BAS IC" 

Lake Fo rest. IL 60045 
(3 12)234-3100 

*PLATO : Contro l Data Corpo ration microco mpu tcr specia ll )' developed for PLA TO soft ware. 
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other computer languages, use of peripheral de

vices like printers and video discs, graphics, word

processing, robotics and special projects. Some

camps also provide an electronics lab as one type of

"crafts" class.

Many camps have more than one type of

microcomputer system available. Campers usually

work two to a machine — the buddy system appears

to be a good idea for computing as well as other

camp activities. Generally, there is one instructor

for every three to five campers. Classes last two to

three hours each day. All of the camps provide

free time for extra computer practice. Some camps

do restrict game playing to the lowest priority for

computer use, or to using only games made by the

campers themselves.

The Table gives a sampling of the computer

camps available this summer. It includes addresses

and phone numbers to contact for more

information.

What If You're Not Going To Camp?

The summer months mean kids are out of school,

families take vacations, and there is generally more

time for parents and kids to do things together.

Home computing is one activity you can enjoy as a

family recreation.

The most obvious choices for recreational

home computing are game programs. These should

be chosen with some consideration to who will be

playing them, as well as what the game does. Games

that require quick reflexes and good visual-motor

coordination provide exciting competition for

players of about the same skill level. However,

when there is a great difference in ability, some

parents may be disappointed to learn that they are

no competition for their children. Competitive

games that stress strategies or knowledge of par

ticular facts are also best used by players of about

the same level. While parents can use this type of

game to teach their children, it may not be very

interesting for the parent, and more like homework

than a game for the child.

Adventure games are one type of computing

activity that works well with parents and children.

The game presents a challenging task, such as

finding a treasure or getting to a secret place before

a certain time limit. Players are given messages and

hints to help find their way, avoid dangers and

enemies, and gather extra treasures or points. The

adventures are designed to allow players many

options and to respond differently to each choice.

Since players work together to accomplish the task,

rather than working against each other, different

ability levels don't lead to lopsided scores. The

details of each game change as players make dif

ferent choices of what to do and where to go. This

kind of variety within a set of rules means players

get better with practice, but not bored. Adventure

games encourage a lot of discussion and decisions

among players and are a good choice for family

computing.

Creating your own household software can be

an effective and enjoyable way to learn program

ming skills and coordinate computing with other

family activities. Parents and kids can work together

on writing small programs to compute the gas

mileage of the family car, keep track of vacation

expenses, figure batting averages for a whole little

league team, print out price labels for a garage

sale, etc... Maybe you can use VisiCalc or other

commercial programs to do all of these tasks, but

then you wouldn't have the fun and learning that

come from working together on a very personalized

project.

Programs for composing and playing music

and for creating graphic art displays share features

with the activities recommended above: they are

fun and easy to use, allow people with different

skill levels to work together, encourage interaction

between the users, and have enough variety to be

used many times. With a little imagination, parents

and kids can come up with many more ideas for

fun home computing.

Next month's column will cover another topic

of interest to kids, parents, and teachers who learn

with computers — LOGO, a computer language

designed for children and computer novices. Three

versions of the LOGO language, Apple LOGO by

LOGO Computer Systems, Inc., the Terrapin

LOGO Language by Terrapin, Inc., and M.I.T.

LOGO by Krell Software Corp. will be reviewed. ©

Use the card in

the back of this

magazine to order

your

COMPUTE! Books
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Olher computer languages, use of peripheral de
vices like printers and video discs , graphics, word 
process ing, robotics and special projects. Some 
camps also provide an electronics lab as one type of 
"crafts" class . 

Man y camps have more than one type of 
microcomputer system available. Campers usually 
work two to a machine - the buddy system appears 
to be a good idea for computing as well as other 
camp activities. Gene rall y, there is one in structor 
fo r ever y three to fi ve campers. Classes last two to 
three hours each day. All of the camps provide 
free time for extra computer practice. Some camps 
do restrict ga me playing to the lowest priority for 
computer use, or to using only games made by the 
campers themselves. 

The Table gives a sampling of the computer 
camps ava ilable this summer. It includes addresses 
and phone numbers to contact for more 
information. 

What If You're Not Going To Camp? 
The summer momhs mean kids are o ut of school, 
families take vaca tions, and there is generall y more 
time for parents and kids to do things togethe r. 
Home computing is one activity you ca n enjoy as a 
famil y recreation. 

T he most obvious choices for recreationa l 
ho me computing are ga me programs. These should 
be chosen with some conside ratio n to who will be 
playing them, as well as what the game does. Games 
that require quick re fl exes and good visual-motor 
coordination provide exciting competition fo r 
players of about the same skill level. However, 
when the re is a great diffe rence in ability, some 
pa rents may be disappoi nted to lea rn that they are 
no competition for their children. Competitive 
games that stress strategies or knowledge of pa r
ticular facts are also best used by players of abo ut 
the same le\·el. While parents can use thi s type o f 
game to teach their children , it may not be very 
interesting for the parent, and more like homework 
than a game for the child. 

Adventure games a re o ne type of computing 
activity that works well with parents and children. 
The game presents a challenging task, such as 
finding a treasure or ge tting to a secret place before 
a certain time limit. Pla)'ers are given Inessages and 
hints to help find thei r way, avoid dange rs and 
ene mies, and gathe r ex tra treasures or po ints . The 
adventures are designed to allow players many 
options and to respond differentl y to each choice. 
Since players wo rk togethe r to accomplish the tas k, 
rather than working aga inst each Olher, different 
ability levels don't lead to lopsided scores. The 
details o f each game change as players make dif
ferent choices of what to do and where to go. This 

kind of variety within a set o f rules means players 
get better with practice, but not bored. Adventure 
games encourage a 10l of discuss ion and decisions 
amo ng playe rs and are a good choice for family 
computing . 

Creating your own household software can be 
an effective and enjoyable way to lea rn program
ming skills and coord inate computing with other 
family activities. Parents and kids can work togethe r 
on writing small programs to compute the gas 
mi leage of the famil y ca r, keep track of vacation 
expenses, figure batting ave rages for a whole little 
league team , prim out price labels for a ga rage 
sa le, etc ... Maybe you can use VisiCa1c or othe r 
commercial programs to do all of these tasks, but 
then you wouldn't have the fun and learning that 
come fro m working together on a very personalized 
proJect. 

Programs for compos ing and playing music 
and for creating graphic art displays sha re features 
with the activities recommended above: they a re 
fun and easy to use , allow people with different 
skill levels to work togethe r, encourage inte racti on 
between the users, and have enough va riety to be 
used many times. With a little imagination, pa rents 
and kids can come up with man y more ideas for 
fun home computing. 

Next month 's colu mn wi ll cover anOlher topic 
of inte rest to kids, parents, and teachers who lea rn 
with computers - LOGO, a compute r language 
designed for children and computer novices. T hree 
ve rsions of the LOGO language, Apple LOGO by 
LOGO Computer Syste ms, Inc., the T errapin 
LOGO Language by Terrapin, Inc. , and M.I.T. 
LOGO by Krell So ftware Corp. wi ll be rev iewed. It:! 
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Review:

VIC-20

Cartridge

Games
Harvey B Herman

Associate Editor

The cartridge games described here have some

common features. They all plug in to the back of

the VIC and start automatically on power up. Each

has impressive graphics, color, and sound as part

of the program. They begin with a demonstration

of the program features. Provision is made to

center the program on the screen if your TV is

misaligned. Many of the games can be played with

either the keyboard or a joystick. When a score is

shown, the previous high is also given, so sub

sequent players have something to shoot for.

One cautionary note: do not insert or remove

the cartridge with power on. The instructions

make this point and I heartily endorse it. Perhaps

it would be wise to assign the task to a careful adult

or older child. Now on to the games.

Jupiter Lander

Armchair astronauts can now have a real time

simulation of a space ship landing on Jupiter.

Three landing sites are available — two of them are

quite difficult at first. Your object is to score the

most points before your fuel runs out. When you

land softly, bonus points are awarded and your

fuel supply is boosted. More difficult sites, ofcourse,
have a higher bonus. The rate of descent (or ascent)

is continuously monitored by a gauge on the right

side of the screen. The landing is A-OK if the

gauge needle is centered on touchdown.

My kids rated the game, initially, 8 out of 10.

However, they seem to play it more than the others

so I suspect the real rating is higher. An old fogey,

like me, enjoyed it, but found it almost impossible

to land on the more difficult sites. The kids found

it challenging but learned how to do it almost every

lime. C'est la vie.

Super Alien

You are in an irregular grid being chased by un

friendly aliens trying desperately to stay alive.

When an alien catches you, he eats you — not a

pretty sight. The object is to score points by trapping

them in air bubbles which you have laid down in

strategic spots. When an alien is trapped by a fully

inflated air bubble, you have a short time to reach

it (using the keyboard orjoystick) and deflate it off

the board. Otherwise, the alien escapes, destroys

the bubble and continues the chase. Points are

scored when an alien is removed from the board.

The number of points is determined by removal

time, i.e., faster players will receive a higher score.

Extra aliens are added when ail the aliens are re

moved and the game begins anew. Your turn is

over when you have been eaten three times. The

aliens are normally relatively slow moving and not

terribly smart. However, if the game goes on too

long, they suddenly become fast and aggressive

and it is impossible to escape their greedy mouths.

I enjoyed playing this game more than my

kids; they rated it 6 out of 10. Perhaps they were

infiuenced by the fact that ourjoystick was not

working properly (the connector was loose) and

they were forced to use the keyboard. Also the grid
was oversized for our TV and you could not see

the score and the whole grid at the same time.

VIC Avenger

This program is modeled after the popular arcade

game, Space Invaders. You are in control of a base

(space ship) at the bottom of the screen which can

move left or right while firing at enemy aliens and

dodging their bombs. The aliens are arranged in

rows which move back and forth relentlessly closing

in with time. As with many of the other games, you

are given a choice of keyboard orjoystick control.

Points are scored when you destroy an alien. At

unpredictable times a mystery ship moves across

the screen. Each class of alien is assigned a different

point value. The score for the mystery ship is ran

dom. Your base can protect itself by hiding behind

solid objects but these are continuously being

annihilated by enemy bombs. If the aliens drop too

low you cannot avoid being destroyed.

At the start you are given three bases (turns).

When you reach 1500 points an extra base is

awarded. The game is over when you have lost all

your bases. My kids rated it 9 out of 10 and it has

proven to be the second most popular game. They

have become quite proficient at it and put my

feeble attempts to shame.

Draw Poker

VIC deals you a poker hand and your payoff is

determined by the odds. Less than a pair of jacks is

worthless but a big hand like a royal flush pays 500

to 1. You are allowed to bet up to 9 coins. As you

bet, odds are displayed so you can see exactly how

much each poker hand is worth. The cards have

their backs to you (Commodore Japan logo) and

are exposed dramatically one at a time. After the

1()4 COMPUTEI June, 1Q82, Issue 25 

Review: 

VIC-20 
Cartridge 
Games 
HONey B Hermon 
(l,ssociote Editor 

The ca rtridge games described here have some 
common features. They all plug in to the back of 
the V I C and start automatically on power up. Each 
has impress ive graphics, color, and sound as pan 
o f the program . T hey begin with a demonstration 
of the program features. Provision is made to 
cente r the program on the screen if your TV is 
misa ligned . Many of the games can be played with 
either the keyboard or a joystick. When a score is 
shown, the previous high is also given , so sub
sequent players have something to shoot for. 

One cautionary note: do not insert or remove 
the cartridge with power on. The instructions 
make this point and I hea rtil y endo rse it. Perhaps 
it wo uld be wise to assign the task to a ca reful adult 
or older child . Now on to the games. 

Jupiter Lander 
Armchair as tronauts can now have a rea l time 
sim ulation of a space shi p landing o n Jupite r. 
Th ree landing sites are ava ilable - two of them a re 
quite difficult at first. Your object is to score the 
most points befo re your fuel runs out. When yo u 
land softl y, bon us points a re awarded and your 
fuel su pply is boosted . More difficult sites, of cou rse , 
have a higher bonus. The rate of descent (or ascent) 
is continuously monitored by a gauge on the right 
side o f the screen. The landing is A-OK if the 
gauge need le is cente red o n touchdown. 

My kids rated the game, initiall y, 8 out of 10. 
However, they seem to play it more than the others 
so I suspect the rea l rating is highe r. An old fogey, 
like me, enjoyed it, but found it almost impossible 
to land on the more difficult sites. T he kids found 
it challenging but lea rned how to do it almost every 
tim e. C'estla vie. 

Super Alien 
You are in an irregular grid being chased by un
fri endly aliens trying despe ratel y to stay ali ve . 
When an alien catches you, he eats yo u - not a 
pretty sight. T he object is to score points by trapping 

them in air bubbles which you have laid down in 
strategic spots. When an a lien is trapped by a fu ll y 
inflated air bubble, yo u have a short time to reach 
it (using the keyboard or joystick) and denate it off 
the board. Othe rwise, the alien escapes , destroys 
the bubble and continues the chase . Points are 
scored wheT) an ali en is removed from the board. 
The number o f points is dete rmined by removal 
time, i. e., faste r players wi ll receive a higher score. 
Extra aliens are added when all the aliens a re re
moved and the game begins anew. Your turn is 
over when you have been eaten three times. The 
aliens a re normall y relatively slow moving and not 
terribl y smart. However, if the game goes o n too 
lo ng, they suddenl y become fast and aggressive 
and it is impossible to escape their greedy mouths. 

I enjoyed playing this game more than my 
kids; they rated it 6 o ut of 10. Pe rhaps they were 
innuenced by the fact that our joystick was not 
working prope rly (the connector was loose) and 
they were forced to use the keyboard. Also the grid 
was oversized for our TV and yo u could not see 
the score and the whole g rid at the same time. 

VIC Avenger 
This program is modeled after the popular a rcade 
game, Space In vade rs. You are in control ofa base 
(s pace ship) at the bottom of the sc reen which can 
move le ft o r right wh ile firing at enemy ali ens and 
dodging their bombs. T he aliens are arranged in 
rows which move back and forth relentlessly closing 
in with lime. As with many of th e othe r games, you 
are give n a choice of keyboard or joystick control. 
Points a re sco red when you destroy an a lien . At 
unpred ictable times a myste ry ship moves across 
the screen. Each class of alien is ass igned a d ifferent 
point va lue. The score for the myste ry shi p is ran
dom. Your base can protect itse lfby hiding behind 
solid objects but these a re continuously being 
annihil ated by enemy bombs. If the ali ens d rop too 
low you cannot avoid being destroyed. 

Atthe sta rt you are given three bases (turns). 
When you reach 1500 points an extra base is 
awarded. T he game is over when you ha\'e lost all 
your bases. My kids ra ted it 9 out of 10 and it has 
proven to be the second most po pular game. T hey 
have become quite proficient at it and put my 
feeb le attempts to shame. 

Draw Poker 
VIC deals you a poke r hand and your payoff is 
dete rmined by the odds. Less than a pair o f jacks is 
worthless but a big hand li ke a roya l nush pays 500 
to I. You are allowed to bet up to 9 co ins. As yo u 
bet, odds a re displayed so you can see exacLl y how 
much each poke r hand is worth. T he ca rds have 
their backs to )' OU (Commodore J apan logo) and 
are exposed dramaticall y one at a time. Afte r the 



(Another Practical Application from

the people at PAC)

'A leader in innovative biotechnology'

1-800-835-2246

• FULL COLOR GRAPHICS

• INTERACTIVE SOFTWARE

• TRAIN YEAR-ROUND

• FUN FOR THE WHOLE FAMILY

• OPTIONAL BIKE STAND AVAILABLE

SOFTPEDAL

Computer-Aided Training/Exercise System

$60.00
(Software and Transducer Package)

CA Res. add 6%

Practical Applications of California introduces Softpedai, a soft
ware package and transducer, used to convert your standard

bicycle, or exercise bike info a training machine. Your VIC-20

computer and color television complete the system. Only Soft-

pedal can promote physical fitness while overcoming the bore

dom usually associated with exercise methods of this type. In fact,

you'll probably find Softpedai so much fun you won't want to stop!

When used with our optional bike stand. Softpedai gives a realistic

simulation of actual road conditions so your training is more like the

real thing. Fun for the whole family, young and old alike! Take

advantage of the healthy benefits from exercise training without

having to go out into bad weather. Use it all year-round, you'll

never grow tired of it because of the full color graphics and

interactive nature of the programs. BIKE RACE (shown above), is

intended for competitve training and DASHBOARD, is recom
mended for more individualized training or exercise. A version is
also available for the 4K TRS-80 color computer (16K extended

basic required for DASHBOARD].

Software package includes the program tape with 2 programs,

transducer, and hardware to attach to any standard 24 to 27-inch

frame bicycle. Optional professional style bike stand with integral
wind load simulator is also available.

2-Program tape & transducer alone S60.00

Optional bike stand with wind load simulator S100.00

Both together (save S15.00) S145.00

Save COD charges and use your

MC ViSA card Any Questions you

may have can be answered in

our free coky brochure

Order today Dy calling loll-free

^Practical /Ipplications of California
\\Y :, Box 25576S. Sacramento. Z A Q582?

1-800-835-2246
VIC-20 is a trademark of Commodore Business

Machines Softpedai <s a trademark of Practical

Applications of California

deal and before the draw you select the cards you

want to keep (0 to 5). If you wind up with a winning

hand the bank will offer to cut cards with you,

double or nothing. Resist the temptation on big

winning hands.

My kids rated it 6 out of 10 as they don't seem

to care much for poker simulations. As for me, I

prefer losing to friends.

Super Slot

This program is a realistic computer simulation of

a slot machine. I believe you lose as fast as you do

on the real ones in Las Vegas or Atlantic City. You

have the option of playing with the keyboard or a

joystick. First you place a bet of up to 5 coins from

your initial stake of 80. Betting extra coins allows

more winning combinations. If you bet the

maximum, you can win five different ways. The

possible winning combinations are shown initially

and can be recalled at will. When you're ready to

play, a smiling man is shown pulling a lever. He

keeps smiling even when you lose. The wheels spin

— cherries, lemons, plums and other assorted

goodies flash in front of you. The three wheels

stop one at a time with lots of dramatic music. If a

win shows, your money supply goes up. In any case

it's time to bet again. As in real life, the game is

over when your money is gone.

The kids and I were impressed with the re

markable graphic symbols. They rated it 9 out of

10. I am not sure how long it can keep an adult

who isn't an inveterate gambler amused. Neverthe

less, the program should be seen just to appreciate

the capabilities of the VIC!.

Commodore Business Machines, Inc.

950 Rittenhouse Rd,

Nonistoum, PA 19403

$29.95 each t

FORTH programmers:

COMPUTE! is

looking for screens
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When used with our optional bike stand, Softpedal gives a realistic 
simulation of actual road conditions so your training is more like the 
real thing. Fun for the whole family. young and old alike! Take 
advantage of the healthy be:18fits from exercise training without 
having to go out into bad weather. Use it a ll year-round, you'll 
never grow tired of it because of the full color graphics and 

interactive nature of the programs. BIKE RACE (shown above), is 
intended for competitve training and DASHBOARD. is recom
mended for more individualized training or exercise. A version is 
alsa available for the 4K TRS·80 color computer (16K extended 
basic required tor DASHBOARD). 

Software package includes the program tape with 2 programs. 
transducer. and hardware to attach to any standard 24 to 27-inch 
frame b icycle. Optional professional style bike stand with integral 
wind load simulator is also available. 

2-Program tape & transducer alone ....... .... .......... $60.00 
Optional bike stand with wind load simulator . . . ... 5100.00 
Both together (save 515.00). . . .... .................... 5145.00 

Save COD chofges and use vrur 
MC VISA COld Anv quesTions VOJ 
may nove con be onswa.ed In 
OJ llee cOlor b rOChlse 

~Practical Applications of Cali fornia 
~ ;:> C 30x 255769. So::romenio. C A, 95825 

DrOOl lodov by co llrng !oI!· free 
' ·800·835·2246 VIC·20 1$ 0 !rodemor1< of Commodore BusIness 

MaChines. Sollpedol IS a trodemallr. of Practical 
AcplicoTIQnS Of Callfomra 

dea l and before the dra w YOLi select the ca rds YO Li 
wa nt to kee p (0 to 5) . I fyoLi wind Lip with a winn ing 
hand the bank wi ll offer to CLiL cards with YO Ll , 
dOLib le or nothing. Res isLthe te mpta tio n on big 
winning hands. 

My kids rated iL6 OLiL of iO as Lhey don 't seem 
to care mLich for poker simLi lations . As fo r me, I 
p refer losing lO friends. 

Super Slot 
This program is a rea listic COlllpute r simu lation of 
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YO Lir initial sta ke o f 80. BeLting ex tra co ins allows 
more winning combinatio ns. I f you be t the 
maximum , yo u can win fi ve diffe rent wa ys. The 
possible winning cOlllbinations a re shown initiall y 
and can be reca lled a t wi ll . When you 're read y lO 

play, a smiling ma n is shown pulling a leve r. H e 
kee ps smil ing even when you lose. The wheels spin 
- cherries, lemons, p lums and other assorted 
good ies fl as h in front o f you. The th ree wheels 
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We'll have a review of two implementations of FORTH

for PET and onefur Apple and other Atari FORTHs in

upcoming issues. Forfurther information about this

increasingly popular language, see The Forth Page

elsewhere in this issue.

Review:

QS FORTH

For Atari
Charles Brannon

Editorial Assistant

FORTH is now available for almost any computer,

thanks to the distribution of public domain source

code for the language by the FORTH Interest

Group (FIG). Fig-FORTH is the group's implemen

tation standard of FORTH for microcomputers.

QS FORTH was the first Atari implementation

of fig-FORTH. It comes on a floppy disk with a

padded vinyl manual. The manual is extensive and

well-written, but does assume a basic familiarity

with FORTH. An excellent resource for learning

to program in FORTH is Starting FORTH by Leo

Brodie (available from the FORTH Interest Group.

P.O. Box 3 105, San Carlos, CA 94070. $16.00).

The QS manual is divided into chapters de

voted to various classifications of FORTH words

(such as INPUT/OUTPUT, number-handling,

compiler words, etc.). In the back of the book are

some useful sample programs and an extensive

FORTH glossary (vital to the FORTH program

mer), with a solid explanation of every FORTH

word in the vocabulary.

The Editor

An important consideration of a FORTH system is

the Editor, since you'll be using it to prepare your

program for saving onto disk (although you can

also compile FORTH words "interactively'). The

QS FORTH Editor is very well done. It is a page-

oriented text editor which permits you to type your

program in as if you were using a word processor.

You can edit programs as large as the disk can

hold, by paging forward and backward through

your screens at the touch of a single key. One

disadvantage is that QS FORTH screens are only

half as large as standard fig-FORTH screens,

(sixteen 32-character lines rather than 64 character

This ease of editing lasts only while in the Edit

mode, however. When in direct mode, you cannot

move the cursor around the screen and edit, as you

can in BASIC or with the Assembler Cartridge.

You cannot clear the screen without invoking an

error message.

Features

QS FORTH supports the full fig-FORTH vocabu

lary, so let's look at the "extras" available. QS

FORTH offers a utility package that adds several

useful programming tools, such as a simple CASK

structure, memory DUMP, Slack Print {shows

contents of a stack non-destructivcly), 2DUP (dou

ble DUP), and LOCATE, a handy word that will

list the source screen of a word, if it was compiled

from disk. Also included is an I/O package that

supports printer, cassette, screen, and keyboard

input/output, using an approach similar to BASIC

with OPEN. PUT/GET, and CLOSE. There is also

a printer toggle that can switch output to the printer

or screen. Included in the I/O package is a set of

words to access Atari graphics. The similarity to

BASIC continues here as well with words like

GRAPHICS, SETCOLOR, PLOT, DRAWTO, etc.

Use of the Atari's four-voice sound is also sup

ported, with SOUND and XSND. XSND is a useful

word that shuts off all sound, a task usually accom

plished with END in BASIC.

The Assembler

QS FORTH includes a powerful assembler. Like

most FORTH assemblers, the code for the assem

bler is remarkably brief, yet it supports source code

with labels, structured control statements such as

IF/ENDIF and BEGIN/UNTIL, and multiple

statements per line. This assembler lacks many

0502 FORTH assembler standards such as N, IP,

W, and only supports one macro return —

PUSHOA. Nevertheless, it is quite useable.

Disk I/O

QS FORTH, again like most FORTHs, does not

use the standard Atari DOS. It simply formats the

disk into screens, and accesses this data directly,

rather than indirectly, via DOS. This makes more

disk memory available, and simplifies I/O, but it

creates a compatibility problem. FORTH cannot

read files produced by BASIC or even machine

language. Despite this, QS FORTH expects new

disks to be formatted by DOS II. There are also

words to COPY screens or duplicate the entire disk

using a sector-by-sector copier.

FORTH is coming into its own as a language.

In the latest APX catalog, for example, two very

impressive programs were in FORTH.

QSFORTH

Quality Software

6660 Reseda Boulevard

Suite 105

Reseda, CA 91335

$79.95 ©
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We'll have a review of two implementations of FORTH 
f01· PET alld one for API)le a.nd other Ata.·," FORTH, in 
upcoming issues. FaT further infonna.tion a.bout t.his 
increasingly I)olmlar language, see The Forth Page 
elsewh.ere in, this issue. 

Review: 

QSFORTH 
For Atari 
Charles Brannon 
Ed itoria l Assistant 

FORTH is now available fo r a lmost any compute r , 
thanks to th e distri bu tio n o f public d o main source 
code lo r the language by the FO RT H Inte res t 
Group (FIG) . Fig-FORTH is the g ro up's implemen
tatio n standard o f FORT H for microcomputers. 

QS FO RT H was th e first Ata ri imple men tatio n 
o f li g- FO RT H . It comes o n a Roppy disk with a 
padded viny l manual. T he manual is ex tensive and 
well-written , but does assume a basic fa milia rity 
with FORTH. An excellent resource fo r learnin g 
to program in FO RTH is Sta·rting FORTH by Leo 
Brod ie (ava ilable fro m the FO RT H Interes t Gro up , 
P.O. Box 11 05 , San Carlos , CA 94070 , $ 16.00). 

The Q S manual is divided into cha pte rs de
voted to vario us classifica tio ns o f FO RTH words 
(s uch as I N PUT/OUT PUT, nu mbe r-h andling , 
com p il e r words, e tc.). In th e bac k o f th e book a re 
so me lI se ful sanlple p rograms and a n exte nsive 
FO RTH glossary (vita l to the FORTH prog ram
mer), with a so lid ex planatio n o f eve ry FORTH 
wo rd in the vocab ul a ry. 

The Editor 
An impo rta n t conside ra rio n o f a FO RT H system is 
the Edi tor , since YOldl be using it to prepare your 
progra m fo r sav ing onto disk (altho ug h yo u can 
a lso com p il e FORT H wo rds "inte ractivel y"). The 
QS FO RT H Edi tor is ve ry well do ne. I t is a page
o riented tex t edi tor which permits you to type yo ur 
program in as if you we re usin g a word processor. 
Yo u can edit prog ra ms as la rge as the disk can 
ho ld, by paging fo rwa rd and bac kwa rd thro ug h 
you r sc reens at th e to uch o f a single key. O ne 
d isadvantage is tha t QS FORT H screens a re o nl y 
ha lf as la rge as sta ndard fi g-FORT H screens, 
(s ixteen 32-cha racte r lines rathe r tha n 64 cha racte r 
lines). 

T his ease o f ed iting lasts o nly whil e in the Edit 
mode , howeve r. '>\-' hen in direct mod e, YO LI cannot 
move th e curso r a ro un d the sc reen a nd edit, as you 

can in BAS IC o r with the Asse mbler Cartrid ge. 
You cannot clear the screen withou t in vo king a n 
e rro r message. 

Features 
QS FO RT H supports the full fi g-FO RT H vocabu
la r y, so le t's look a t the "extras" available . QS 
FORTH offe rs a u tility package tha t adds seve ra l 
use ful progra mming tools, such as a sim p le CASE 
str ucture, me mory DU MP, Stack Print (shows 
contents o f a stack no n-destructi vely), 2 DU I' (do u
ble DUP), a nd LOCATE, a hand y word tha t will 
list the source screen o f a word , if it was compil ed 
fro m disk. Also included is a n 110 package that 
supports prin te r , casse tte, sc reen , a nd key board 
inpu t/ou tput, using a n approach simila r to BASIC 
with OPEN, P UT /GET, and C LOSE. The re is a lso 
a printe r toggle that can switch output to the p rinte r 
o r screen. Included in th e 110 package is a set o f 
wo rds to access Ata ri g rap hics. T he sim ila rity to 
BAS IC continues he re as we ll with wo rds like 
GRAPHICS, SET COLOR, PLOT, DRAvVTO, e tc. 
Use o f th e Ata ri 's four-vo ice sound is a lso sup
po rted , with SOUN D and XSN D. XSN D is a use ful 
wo rd tha t shu ts o ff a ll sou nd , a tas k usua ll y accom
plished with E N D in BAS IC. 

The Assembler 
QS FORT H includes a powerful assemble r. Like 
most FO RT H assem ble rs, the code fo r the assem
bler is remarkably brief, yet it supports source cod e 
with labels, structured con tro l statements such as 
IF/E NDIF and BEG I N/ UNTIL, and m ultiple 
statements pe r line. T hi s assemble r lacks many 
6502 FO RT H asse mble r sta ndards such as N , II' , 
\A/, and o nl y supports o ne macro retu rn 
P US H OA . Neve r thel ess, it is quite usea ble . 

Disk I/O 
QS FO RTH , again like mos t FO RT Hs, does no t 
use th e standard Atari DOS. It s impl y fo r mats the 
di sk into screens, and accesses th is d ata directl y, 
ra th e r tha n indirectly, via DO S. T his ma kes more 
disk memory available, a nd simplifi es 110 , but it 
creates a compatibili ty proble m . FO RT H ca nnot 
read fil es produced by BAS IC o r even mac hine 
lang uage. Des pite this, QS FO RT H expects new 
disks to be fo rmatted by DO S II. There a re a lso 
words to COpy screens o r duplicate th e entire disk 
using a sector-by-sectOr co pier. 

FO RT H is coming in to its o wn as a lang uage , 
In the la test A PX cata log, fo r example, two ver y 
impressive programs were in FORTH . 

QSFORTf-I 
Quolity Software 
6660 Reseda BOlllev{ml 
Suite / 05 
Reseda, CA 9 / 335 
$79.95 © 
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Review:

Hardbox For

PET/CBM

Richard Mansfield

Assistant Editor

The old distinctions between "big" and "small,"

between mini- and microcomputers, keep breaking

down. What would you call a PET with 80 mega

bytes (80 million bytes) of memory? It is possible to

attach as many as four Corvus hard disk units with

up to 20 megabytes each to a PET by using Small

Systems Engineering's new Hardbox.

A typical setup would involve attaching the

cable (which normally goes between your computer

and a (loppy disk drive) to the Hardbox instead.

The unit is about as big as a medium-sized portable

radio and connects directly to a Corvus hard disk

drive. It acts as an intelligent controller and

can handle up to four hard drives — hence, 80

megabytes.

It takes very little getting used to: the software

is compatible with both PET/CBM DOS versions

one and two so it will work with floppy files and

existing programs. The manufacturer states that it

"is designed to appear to the PET as a fast, high-

capacity (loppy disk unit" and that's what it does.

Even the "wedge" is allowed. To scratch a file, for

example, you could use either sC'name1' or

PRINT# 1 ,"S0:filename" - the two, familiar DOS

grammars. The Hardbox comes with a collection

of utility programs for diagnostics, formatting,

backup, and so on. The only unsupported DOS

commands are memory-read, -write, and.execute.

Data transfer is fast. Drive access time for ten

or 20 megabyte chives is 40ms average and a five

megabyte drive is 125ms average. The maximum

record size is 255 bytes in relative (lies, the

maximum number of records is 65535, and the

maximum file size is 16 megabytes, either sequential

or relative. On a five megabyte drive, more than

2000 (lies can be created with 13 open per Hardbox

at any one time.

There is an issue to be resolved when using

megabyte hard disks. How do you back them up?

A 20 megabyte Corvus unit costs $5995. It may be

impractical to buy a second unit to serve merely as

backup. The solution? "Corvus Mirror" is sup

ported by the Hardbox. An ordinary videocassette

recorder can be attached as a backup device and it

will copy the hard disk at a rate of 7.5K per second.

A ten megabyte drive can be backed up in 20

minutes. Alternatively, a PET floppy drive or even

a cassette unit could be used for backing up medium-

size files.

Hardbox also supports multi-user environ

ments. With an eight-way multiplexer, eight PETs

can address the same hard disk at the same time,

with individual and shared areas, passwords, and

protected zones. Each Hardbox may be separated

by up to 20 yards from the multiplexer and, with

two levels of multiplexing, a maximum of 64 users

can connect.

Hardbox

Small Systems Engineering

222B View St.

Mountain View, CA 94041

415-964-8201

S695

Aid for Search and Retrieval of Text
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up to 20 megabytes each to a PET by using Small 
Systems Enginee ring's new Hardbox. 

A typical setup would involve attaching the 
cable (w hich normall y goes between ),our computer 
and a fl oppy di sk drive) LO the Ha rdbox instead . 
The uniL is abouL as big as a medium-s ized portable 
radio a nd connects directl y Lo a Corvus ha rd disk 
dri ve . It acts as an intelligent controlle r a nd 
can handle up to four hard dri ves - hence, 80 
megabyLes. 

IL Lakes ve ry little geLLing used LO: the software 
is compatible wiLh both PET/CBM DOS versions 
one and LWO so it will work with flo ppy fi les and 
ex isting programs. The manufacllIrer sta tes that iL 
"is d es igned to appear to the PET as a fas L, high
capac iLy fl oppy disk uni t" and thaL's whaL iL does. 
Even the "wed ge" is a llOlved. To scra Lch a fil e, for 
example, you could use eithe r sC"name" or 
PRI NT# 1 ,"SO: fi lename" - the two , fam ili ar DOS 
gram mars. T he Ha rdbox comes with a co ll ecLion 
of utility programs for diagnostics , fo rmatting, 
backup, and so on. The on ly unsupported DOS 
commands are menlory- read , -write, a nd. execute. 

Data transfe r is fast. Dri ve access time for ten 
or 20 megabyLe dri ves is 40ms average a nd a fi" e 
megabyte d ri ve is 125 ms ave rage. T he max imum 
reco rd size is 255 bytes in re lative fil es, Lhe 
maxi m ulll number of records is 65535, and the 
maximu m fil e size is 16 megabytes, eithe r seq ue ntial 
or relaLive. O n a fi ve megabyLe dri ve . more Lhan 
2000 fil es can be created with 13 open pe r Hardbox 
at any one lime . 

T here is a n iss ue to be resolved when using 

megabyte hard disks. How do yo u back them up? 
A 20 megabyte Corvus unit costs $5995. It may be 
impractica l to buy a second unit to serve merel y as 
backup. The solu tion? "Corvus Mirror" is sup
ported by the Hard box. An ordina ry videocassette 
reco rder can be attached as a bac kup dev ice and it 
will copy the hard disk at a rate of 7.5K per second. 
A te n megabyte d ri ve can be backed up in 20 
minutes. Alterna tive ly, a PET fl oppy dri ve o r even 
a casselle unit could be used for backing up medium
size li les . 

Hardbox also supports multi-user environ
me nts. With an eight-way multiplexe r, eight PETs 
can address the same hard disk at the same time, 
with individual and shared areas, passwords, a nd 
protected zo nes. Each Hardbox may be separated 
by up LO 20 yards from the multiplexer and , with 
two levels of multiplexing, a max imum of 64 users 
can connect. 

HaTdbox 
S mall S,)lslems E ngilleering 
2228 View St. 
l\1011n.tllin View, CA 9401 J 
" 15-964-8201 
$695 
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already in place.

But the monitor itself isn't the object of the

game. Getting there is most of the fun, or at least

the education, and users should seek to do more

than just type in coding lines: they should try to

understand the objectives and methodology.

Some routines are written, but not used im-

Perhaps the single most

useful part of the book is

the way that it compares

the various 6502 machines.

This book covers 6502 machine language essentials

for four machines: Apple, Atari, Ohio Scientific

and PET. It docs this by building a monitor, piece

by piece; differences between machines are accom-

odated by a "system data block" which covers such

things as the length of a screen line, input/output

routines, etc.

The Approach

The author spends four chapters outlining the

characteristics of the 6502 in a fairly easy and

pictorial manner; it's not a rigorous treatment, but

users will find it non-intimidating. In chapter five

he begins writing some "useful" subroutines,

making allowances for the differences between the

various machines.

Starting at chapter six, we have an objective:

let's write a "visible monitor" which will do many of

the things a monitor system does: displaying regis

ters and memory and allowing changes. The monitor

builds on the subroutines previously established.

The initial monitor looks rather like that of

the KIM; it allows only one memory location to be

displayed or changed, plus various registers. Sub

sequent chapters add features to the monitor,

giving such facilities as hexadecimal dumps, disas

semblies, other utilities and a simple text editor.

Appendices give the various program modules

in Assembler Code, Hexadecimal dump formal,

and BASIC DATA statements (for POKEing).

Oddly, the "system data block" is not supplied in

hexadecimal.

The Monitor

Readers should accept the "visible monitor" as an

exercise, not as a powerful working tool that they

will depend upon in the future. Some essential

features are missing, especially interfaces to exter

nal code: breakpoints and CO. The monitor takes

up a lot of room — 4K of memory — in view of what

you get. Most machines will have good monitors

mediately. At the end of chapter 7, there are two

exercises to try to overcome this problem; it would

have been useful to have many more of these to aid

checkout of the various modules. If the user is

going to write a routine, he's better off if he can

put it to use right away.

There are some operational features of the

visible monitor that could be streamlined. The

prompt which asks the user to supply an address

should flip him into the address mode to guard

against errors, for example. Some of the missing

features might be considered "student exercises";

the reader should be able to improve on things he

doesn't like.

The monitor doesn't deal with input/output

other than the keyboard and screen. The logic

makes room for a printer, but the coding to make

the connection isn't in place. Activities are confined

to the screen.

Perhaps the book's title is misleading in at least

this sense. A prospective buyer would be likely to

think: "Beyond Games? Must be business applica

tions." If so, he might be disappointed to find a

book that is concerned with inner space — memory

manipulation and hexadecimal notation rather

than business-oriented techniques.

The Material

The book's approach to learning coding is very

matter-of-fact. Theory is not stressed and the

material is presented pleasantly in a conversational

manner.

There are a few errors; generally, they are

minor in nature. In a discussion of indexing, page

21, it is stated that "...the 6502 will operate on

some address higher (...or equal to the base ad

dress...) in memory." That's not always true for

zero page indexing.

The author has quite a bit of trouble with the

Compare instruction and the associated Hags. Page
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23 incorrectly shows the condition of the N flag

after a compare (it might be easier to mark this flag

"not relevant"), and a footnote on the same page

states: If you wish lo test the status of the Carry

flag after a Compare, you must set it before the

compare. Wrong. The sample coding carries

through the error in part: page 55 gives the se

quence CMP #$0A; BMI ... which is bad logic (it

should be BCC) but does work in this case since the

range of numbers in A is limited. Elsewhere, this

type of sequence is given correctly - address 13DA

has satisfactory code — did the author learn as he

wrote the book?

The output oft he disassembler is not satisfying.

Indirect indexed addressing should show the ad

dresses in zero page mode. The use of the dollar

sign to signify hexadecimal is not consistent within

the disassembly. Unidentified op codes arc trans

lated as BAD, which I tend to read as Binary Add;

and one byte is almost inexplicably translated to

TEX.

The hex dumps are hard to read. I had re

peated problems distinguishing the digit 8 from 9

or B. The dump labeled DS has an incorrect byte

at $13D2; at least, it's incorrect until you plug in

the exercise given much later in DM.

The book is nicely written and the program

listings well commented. The visible monitor itself

is probably not a useful end product, but the

learning process along the way can be very

valuable.

Perhaps the single most useful part of the

book is the way that it compares the various 6502

machines. Several appendices compare the charac

ter sets, screen mapping, and simple input/output

characteristics of the various machines. Even if a

reader knows machine language, he may find

value here. The broader characteristics of the

machine (other I/O such as disk and printer) is not

dealt with in any depth.

I hale the title: it's not relevant. "Beyond

BASK-" might have made more sense, since the

objective is to teach machine language techniques.

After all, games — very good games — can be written

in machine language; and monitors can be written

in BASIC.

In many ways, it's a pleasing book. It's one of

the few that attempts to teach you 6502 machine

language with reference to the actual machine in

which the language will reside.

Beyond Games: Systems Software for Your 6502

Personal Computer

by Ken Skier

BYTEIMcGrawHM

70 Main Street, Peterborough, NH 03458

■432 pages. $14.95 ©
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Here's a book containing over 40 subroutines to do

some of the most common jobs in 6502 Assembly

language.

The subroutines correspond to some of a

programmer's most commonly needed tasks. Input,

output, arrays, arithemetic and string functions are

dealt with. The end result is a handy recipe book

of frequently needed operations.

The emphasis is on utility functions. Complete

packaged programs are not offered here; the

reader is supplied with the coding chunks he needs

for the bread and butter activities. Want to input a

decimal number in ASCII and convert it to binary?

You'll find the information here. The same is true

if you want to output, to use hexadecimal numbers,

or convert to the EBCDIC character set.

Organization

The first 160 pages or so might be termed, "A

6502 review manual." The characteristics of the

6502 are reviewed in the first chapter, entitled

General Programming Methods. The second chap

ter seems directed to users from other processor

environments: it shows how to implement features

they might view as "missing" from the 6502's in

struction set. For example, how do you negate the

value in the A register? Exclusive OR with hexadeci

mal FF and then add 1, that's how. Users without

experience from other environments will still find

this a fascinating collection of simple techniques.

Chapter 3 is a beauty. Entitled "Common

Programming Errors," it itemizes in detail some of

the most frequent mistakes that 6502 programmers

make. It's valuable reading. Indeed, perhaps the

authors should have read it themselves one last

time: they might have spotted their minor coding

error on page 182, where they use BPL after a

comparison. As page 136 sternly points out., "In

comparing unsigned numbers, the Carry flag

indicates which number is larger."

The program section starts on page 157. At

this point, there are details on how the subroutines

are organized. There's also a list of the subroutines

themselves, which might have more properly been

given in or near the Table of Contents at the start

of the book.

The programs are broken into categories:

Code conversion, Array Manipulation, Arithmetic,

Bit Manipulation, String Manipulation, Array

Operations, Input/Output and Interrupts. The

book concludes with three appendixes containing

general reference material, a Glossary, and an

Index.

Program Style

It should be emphasized that the programs are

supplied in assembly language, not machine lan

guage. The reader will not see the final machine

code; he's expected to take the "source coding"

and put it through his own assembly process. Simi

larly, the user will choose the location of the pro

gram and its variables when he performs the as

sembly. This gives the book's programs a rather

abstract feel even though they can be assembled

into working code very quickly.

The assembly language is non-standard for

the 6502 environment. Where most coders would

write hexadecimal FF as $FF, the book writes 0FFH.

Where the standard assembler code to set aside

two locations should be * = * + 2, the book uses

.BLOCK 2. This seems to be an offshoot of Adam

Osborne's determination to hew to a universal

assembly language standard. Unfortunately, there

doesn't seem to be a 6502 assembler using such a

standard; as a result, the book becomes a little

more difficult to read and use.

Each subroutine comes with excellent for

malized documentation. Memory space used,

execution time and many other relevant factors are

carefully noted. There is a variety of styles, par

ticularly in the area of passing values to and from

the subroutine: sometimes it's a common area,

sometimes the registers, sometimes the stack. The

knowledgeable reader should have no trouble

adapting this to the particular style wanted. It's all

well spelled out.

The coding is straightforward and non-clever.

You won't find any elegant and obscure algorithms

in this collection; and that's probably good. If you

decide to try your hand at adapting a program to

your own special requirements, it will be unlikely

tojump up and bite you. The code takes the obvious

approaches; and this is particularly good for

learning.

Sometimes the authors err on the side of cau

tion. In Multiple-Precision Binary Addition and

Subtraction, for example, they specify that the

routines add and subtract unsigned binary
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numbers. In fact, the same routines work on signed

numbers.

Coverage

The emphasis is on integer arithmetic. Reasonable

enough considering that the vast majority of

machine language applications are integer-

oriented. Some readers might wish for information

on floating-point or even fixed-point tractions;

they won't find it here.

Arithmetic is limited to the four basic functions.

This is to be expected where numbers are fixed

point. Don't look for square root routines or more

advanced material here ... it's all fundamentals.

Many of the arithmetic routines assume that

all values have the same size (same number of

bytes). This may need to be adjusted by the user:

for example, it is often useful in division to have a

small divisor (or quotient).

Strings are "conventional," limited to a

maximum of 255 bytes. Users may find it necessary

to shift the coding around to suit their own particular

organization. The book assumes that string length

is supplied as a value. Other systems — signalling

the end of a siring with a zero byte or a carriage

return — would need some minor adjustments.

The only sort given is a bubble sort. That has

the advantage of simplicity, but perhaps readers

should be warned that it's rather inefficient and

they should keep their eyes open for other, more

efficient, techniques.

The RAM Test program is naive. The most

common RAM failure is not caused by storing

information and not being able to read it back. It's

a result of interference between addresses: store

something at one address and it will also appear in

another location. You'll never catch this kind of

thing by storing and checking a single byte at a

time.

I missed random numbers. There are several

easy techniques, and at least one might have been

usefully supplied.

It's a highly useful reference book. The intro

duction is a good summary of the 6502's working

characteristics; the programs are useful ones that

can be put to work.

The book is especially well adapted to a user

who is moving to the 6502 from other processors.

Complete beginners might find that the book is too

fast for them, but the information is all there.

6502 Assembly Language Subroutines

by Lance A. Levanthal and Winthrop Saville

OsbornefMcGraw Hill, 630 Bancroft Way
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numbers. In fac t, the same routines work on signed 
numbers. 

should be warned that it's rather ine ffi cient and 
they should keep their eyes open for other, more 
e fficient, techniques. 
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Coverage 
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COMPUTE! will be covering FORTH regularly. FORTH

is sometimes mentioned as an alternative to machine

language: it is easier to program than machine language

and if runsfaster than BASIC. However, machine lan

guage itself ran be easily woven into a FORTH program

when greater speeds are necessary.

The FORTH Page

Machine

Language And

FORTH

assembling can have a remarkable clarity and

simplicity — once you're accustomed to the oddities.

If a FORTH program is executing too slowly,

you can look For the loop where the most frequently

repeated action is going on. Replacing key parts of

this loop with machine language can greatly speed

up the program run.

... FORTH assembling

can have a remarkable

clarity and simplicity -

once you're accustomed

to the oddities.

Richard Mansfield

Assistant Editor

What language you decide to use is frequently a

question of speed: how fast you can program with

it or how fast the program itself will later execute.

One of the advantages of FORTH is that most

people find they can program in it faster than in

machine language. And FORTH executes at

roughly 20 times the speed of a comparable BASIC

program.

Machine language runs at maximum machine

speed. There is no "interpreting" going on during

execution, events tumble past one another. Nothing

has to be translated; machine language is the

mac bine's native language. Things do not so much

mean something in machine language — they are

that something. The drawback is that the program

mer must spend extra time (sometimes a great deal

of extra time) writing the program itself.

FORTH is a curious language, however, from

several points of view. Some programmers take to

it immediately and Fiercely, never returning to

BASIC. They find FORTH the most natural, most

efficient way to communicate with their computer

and they can program faster in FORTH than in

BASIC.

Others find FORTH difficult, bizarre even.

FOR I = 1 TO 10 becomes 11 1 DO in FORTH.

There are three to four times as many statements

and commands (called words) in FORTH as there

in the BASIC vocabulary. So choices are multiplied:

there can be dozens of ways to get there from here.

Many versions of FORTH include an assem

bler. Like programming in FORTH itself, FORTH

An Example Of FORTH Code

Take a look at Screen 100 (Program 1). This is an

example of a machine language subroutine within

a FORTH routine. The small program called

TEST is expected to search through any screen,

looking at each byte for whatever character has

previously been stored in the variable ISTCHAR.

It prints tiie addresses of any matches.

To execute TEST, you would type 10 BLOCK

TEST to find all matches, on screen ten for ex

ample. Above TEST is the machine language word

?CHAR which is used by TEST to make each com

parison. This might seem a roundabout way of

doing things, but it does result in roughly triple the

speed of a comparable subroutine for ?CHAR

written in straight FORTH.

Where an ordinary FORTH word begins with

a colon (:), machine language is invoked with the

word CODE which changes the number base to

hexadecimal and sets up the assembler. Program 2

is a disassembly of ?CHAR. It is useful, especially

when first working with FORTH assembly, to be

able to easily disassemble and study the code you

create. Notice that 1 # LDA, is the traditional LDA

#$01. FORTH, as always, expects reverse notation;

in assembling, the format is operand-addressing

mode-mnemonic.

SETUPJSR, sends the machine to a subroutine

which eases communication between FORTH and

machine language. SETUP transfers bytes from

the FORTH stack to a temporary, eight-byte holding

area, called A\ which starts at address $10 (on the

PET). It will move items in two-byte chunks since

FORTH operates on two bytes at a time. It knows

how much to move by looking at the accumulator.

We put a one into the accumulator, so it moves a
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guage itself call be easily woven into a FORTH /nogra.lII 
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Machine 
Language And 
FORTH 
Richard Mansfield 
Assistant Editor 

What language you decide to use is frequently a 
question of speed: h O\\l fast YO LI can program with 
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One o f the adva ntages o f FORTH is that most 
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speed. There is no "inte rpreting" going o n during 
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has to be translated; machine language is the 
mac hine's native language. Things d o not so much 
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that something. The drawback is that the program
me r must spend ex tra lime (sometimes a great deal 
o f extra time) writing the program itself. 

FORTH is a curious language, however, from 
several points o f' view. Some programme rs take to 
it im mediatel y and fi e rce ly, never re turning to 
BASIC. They find FORTH the inost natural , most 
e ffi cient \IIay to communicate with th e ir computer 
and they can program faste r in FORTH than in 
BASIC. 

Others find FORTH difficult, bi za rre even. 
FOR 1= I TO 10 becomes I I 100 in FORT H . 
There are three to four times as man y statements 
and commands (ca lled words) in FORTH as there 
in the BASIC vocabulary. So choices are multiplied: 
there can be doze ns of ways to get there from here. 

Many ve rsions of FORTH include an assem
bler. Like programming in FORTH itself, FORTH 

assembli ng can have a remarkable clarity a nd 
simplicity - once yo u're accustomed to the oddities . 

If a FORTH program is executing too slowly, 
yo u can look fo r the loop where the most frequentl y 
repea ted action is go ing on. Re placing key pa rts o f 
this loop with mac hine la nguage can greatly speed 
up the program run. 

... FORTH assembling 
can have a remarkable 
clarity and simpliCity -

once you're accustomed 
to the oddities. 

An Example Of FORTH Code 
Take a look at Screen 100 (Program I). Th is is a n 
example o f a machine language subro uline within 
a FORTH ro utine. The small program ca ll ed 
TEST is expec ted to sea rch through any screen. 
lookin g at each byte for whatever characte r has 
previous ly been sto red in the va ri able ISTC H AR. 
It prints the add resses of a ny matches. 

To execute TEST, yo u wou ld type 10 BLOCK 
TEST to find all matches, on screen ten for ex
ample . Above TEST is the machine la nguage word 
oC HAR which is used by TEST to make each com
parison. T his mig ht seem a roundabo ul way of 
doing things, but it d oes result in rou ghl y triple the 
speed ofa comparable subroutine for ?C HAR 
written in straight FORTH. 

Whe re a n o rdinary FORTH word begins with 
a colon (:), mac hine language is invo ked with the 
word CODE which cha nges the numbe r base to 
hexadec imal and sets up the assembler. Program 2 
is a disassembly o f ?C HAR. It is useful, es peciall y 
when first working with FORTH assembl y, to be 
able to easil y disassemble and stud y the code you 
create. o tice that I # LOA, is the trad itional LOA 
# $0 I. FORTH , as always, expects reve rse notatio n ; 
in assembling, the format is operand-addressing 
mode-mnemo nic. 

SETU p J SR, sends the machine to a subroutine 
wh ich eases communication be tween FORTH and 
machine language. SETU P transfers bytes from 
the FORTH stack to a temporary, eight-byte holding 
area , ca lled N , which starts at address $ 10 (on the 
PET). It will move ite ms in two-byte chunks since 
FORTH opera tes on two bytes at a time. I t knows 
how l11uch to lnove by lookin g at the accum ulator. 
We put a o ne into the accum ulator, so it moves a 
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two-byte unit off the FORTH stack (this is the I,

the address within a screen to be checked, generated

by the loop in TEST). If we'd used 02 # LDA,

four bytes would have been transferred from the

stack to N.

Following SETUP, the address of the target

byte is at N (properly in low-high 6502 addressing

format), so we can load the accumulator with indi

rect Y to fetch the byte from memory. Two points:

when you descend to machine language from

FORTH, the Y register is set to zero — you need

not LDY #$00. Also, the X register is used by

FORTH as the pointer to its stack. If your machine

language subroutine will in any way affect X, you

should XSAVE STX, before anything else and

XSAVE LDX, before returning to FORTH.

XSAVE, like N, is a temporary holding space which

is a safe place to keep the X register.

Line three illustrates another way that machine

language easily communicates with FORTH. The

variable 1STCHAR might contain a decimal 76

(ASCII code for the letter L.) This would allow

TEST to find all the L's on screen 100 if we later

typed 100 BLOCK TEST. To get this 76 which is

in 1STCHAR into the machine language code, we

need only use the word itself, 1STCHAR, which

(as in FORTH) will leave behind the address where

the variable's value is in memory.

Provisions For Branching

In any event, the value in the accumulator is then

compared with the value located in variable

1STCHAR and line four puts a one on the FORTH

stack if the compare is true or line six puts a zero

on the stack if the bytes are not equal. When control

is returned to TEST, it will use the zero or one to

decide whether or not to print an address on the

screen.

The FORTH assembly process can provide for

forward branching. The IF, THEN, structure uses

the 0= to test the result of the CMP,. As Program

2 illustrates, a failure of comparison (BNE) is as

sembled in place of the 0= IF, to skip over the true

flag creation of line 4. It uses the address ofTHEN,

to know where to go. In both cases, however, we

exit via PUSHOA JMP,. This sends control to a

subroutine that returns to FORT 11 after first

pushing onto FORTH's stack a two-byte version of

the number found in the accumulator.

There are other ways to return to FORTH. If

no stack manipulations are required, NEXT JMP,

is the common exit. Some adaptations of FORTH

require a word which signals the end of assembly.

In the version illustrated here there is no such

requirement, but it is helpful to return to decimal

mode at the end of a machine language word.

One final note, because FORTH assembly

allows multiple mnemonics per line, subroutines

can be formatted in a structured way. A comparison

of the readability of ?CHAR in Program I with ils

disassembly in Program 2 demonstrates the clarity

it is possible to achieve. In addition, comments can

be included anywhere by enclosing them m paren

theses with a space following the first parenthesis:

( comment).

Program 1.

SCR #

0 76

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

100

VARIABLE 1STCHAR

CODE ?CHAR

1 # LDA, SETUP JSR, N )Y LDA,

1STCHAR CMP,

0= IF, 1 # LDA, PUSH0A JMP,

THEN,

0 # LDA, PUSH0A JMP,

DECIMAL FORTH

TEST DUP 1024 + SWAP

IF

DO

I ?CHAR

CR I . ENDIF

LOOP ;

Program 2.

3A34

3A36

3A39

3A3B

3A3E

3A40

3A42

3A45

3A47

A9

20

Bl

CD

D0

A9

4C

A9

4C

01

6A

10

3A

05

01

70

00

70

06

39

09

09

LDA

JSR

LDA

CMP

BNE

LDA

JMP

LDA

JMP

#$01
$066A

($10),Y

?393A

$3A4 5

tt$01
$0970

#$00
$0970

COMPUTE!
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two-byte unit off the FORTH stack (this is the I, 
the address with in a sc reen to be checked, generated 
by the loop in TEST). Ifwe'd used 02 # LOA, 
four bytes would have been transferred f!'Om the 
stack to 1 • 

Following SETUP, the address of the target 
byte is at N (prope rl y in low-high 6502 addressing 
format), so we can load the acc umulator with indi
rect Y to fetch the byte from memory. Two points: 
when you descend to machine language f!'Om 
FORT H, the Y register is set to ze ro - yo u need 
not LOY # $00. Also , the X register is used by 
FORTH as the pointe r to its stack. I f your mach ine 
language subro lltine will in any way affect X, YO LI 
should XSA VE STX, before anything else and 
XSAVE LOX, before returning to FORTH. 
XSAVE, like I , is a temporary holding space which 
is a safe p lace to keep the X register. 

Line three illustra tes anothe r way that machine 
language easily communicates with FO RTH . The 
va riable ISTC HAR might contain a decimal 76 
(ASCII code for the letter L. ) This would allow 
TEST to find all the L's on screen 100 if we late r 
typed 100 BLOCK TEST. To get this 76 which is 
in ISTC HAR into the machine language code, we 
need on ly use the word itself, ISTCHAR , which 
(as in FORTH) will leave beh ind the address where 
the variable's va lue is in memory. 

Provisions For Branching 
In an y event, the va lu e in the aCClllTIul alOr is then 
compared with the va lue located in variable 

Program 1. 

SCR # 11"0 

ISTCHAR and line four puts a one on the FORTH 
stack if the com pare is true or line six puts a ze!'O 
on the stack if the bytes are not equa l. When control 
is returned to TEST, it will use the zero or one to 
decide whether or not to print an add ress o n the 
screen. 

The FORTH assembl y process can provide for 
forward branching. The IF, TH EN, structure uses 
the 0 = to test the resu lt of the CM P, . As Program 
2 illustrates, a fai lure o f comparison (BNE) is as
sembled in p lace of the 0 = IF, to ski p over the true 
flag creatio n ofl ine 4. It uses the address ofTH EN. 
to know where to go. I n both cases, however, we 
ex it via PUS HOA JM P,. This sends contral to a 
sub!'O utine that returns to FORTH after first 
pushing onto FORTH 's stack a two-byte version o f 
the number found in the accumula to r. 

There a re other ways to re turn to FORTH . If 
no stack manipulations a re requ ired , EXT.J [P, 
is the common ex it. Some ada pta tio ns o f FO RTH 
require a word which signa ls the end of assembly. 
In the version illustrated he re there is no such 
requiremelll, bu t it is helpfu l to relUrn to decimal 
mode allhe end of a machine language word . 

One fin al note, beca use FORTH assembly 
allows multiple mnemonics pe r line, sub ro utines 
can be fo rmatted in a structured way. A comparison 
of the readabi lity of ?CHA R in Program I with its 
d isassembly in Program 2 demonstrates the clarity 
it is possib le to achieve. [n add iti on, comments can 
be included an yw here by enclosing them in pa ren
theses with a space followin g the first parenthesis: 
( commelll). 

Program 2. 

3A34 A9 01 LOA #$01 
3A36 20 6A 06 JSR $066A 
3A39 B1 10 LOA ($10) , Y 

o 76 VARIABLE lS TCHAR 
1 COOE?C HAR 
2 1 # LOA , SETUP JSR , 

l STCHAR 3 
4 
5 
6 
7 

0= IF, 1 # LOA , PUS H0A 

N )Y 
CMP , 
JMP , 

LOA , 3A3B CO 
3A3E 0 0 
3A40 A9 

3A 39 CMP $393A 
05 BNE $3M5 
01 LOA #$01 

8 
9 

10 
11 
12 
13 
14 
15 

THEN , 
o # LOA , PUSH0A JMP , 

OECIMAL FORTH 

TEST OUP 1024 + SWAP 00 

IF 
I ?C HAR 

CR I . 
LOOP ; 

ENOIF 

3M2 4C 70 09 JMP $0970 
3M5 A9 00 LOA #$00 
3M7 4C 70 09 JMP $0970 

© 

C OMPUTE! 
The Resource 
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Odds & Ends: Atari

Add A Text

Window To

GRAPHICS 0

Charles Brannon

Editorial Assistant

The text window can be a useful feature in the

graphics modes, enabling a simultaneous text and

graphics display. The text window is very similar

to a miniature GRAPHICS 0 text screen: all the

editor functions are supported, and scrolling and

screen clearing are confined to the small four-line

window.

This same capability would be useful for a

GRAPHICS 0 display- For example, a menu, a list

of choices, could be presented in the top twenty or

so lines of the screen, and the user's input taken in

the lower four lines of the text window. Any errors,

such as the user typing editor keys in an INPUT

statement, would not interfere with the rest of the

screen. Conveniently, any scrolling when caused by

a line like this one:

150 PRINT "NAME";:INPUT N$:IF LEN(N$)>8

THEN PRINT "* TOO LONG *":GOTO 150

would not cause the menu above it to scroll as well.

How is all this done? With a single POKE

statement. Location 703 normally contains the

number 24. If you POKE a four in its place, the

cursor is zapped to the bottom of the screen and

the text window is in place.

Note that you can't print to the upper part of

the screen with PRINT statements; you have to use

PRINT#6 as you do with GRAPHICS modes I

and 2. The POSITION statements also only affect

the upper part of the display, you must use POKKs

to position text window output.

752,1=REM DISA

190 REM DEMONSTRATES "TEXT

US REM SIuH£ MENU PROGRAM

128 REM FOR DISK DRIUE

138 TRAP 15Q

140 OPEN #l,b,0/'D:*.r:GGTO 160

159 ? "Can't read dirertory" =END

160 GRAPHICS 6:COL=0:POKE

BLES CURSOR

170 DIM A$<20>,F$<14>:TRAP 230

180 IUHJT #i.;R$

190 POSITION COULINE:? A$(i,14

200 LI*E=LINE+1
210 IF LIHE>20 T*EN CCL=COL+13 =

220 GOTO 180

230 POKE 703,4 = REM CREATES TEXT WINDOW

240 FOR 1=1 TO 180=? I,:NEXT I=REM ONLY

FOR DEMONSTRATION
250 ? HCCLEAR}Run which prosram";; INPUT
A$ = REM CLEAR ONLY CLEARS WINDOW

260 TRAP 290

276 F$="D:":F$<3

288 RW F$

296 ? "Can't RLH

300 END

The Demand For
atari software

Reaches Further

Than You Think!

Maybe not this far yet, but the market for Atari software has

proven itself in the U.K.—and it's still growing. Calisto Soft

ware Ltd. Is the largest Atari software dealer in the U.K., with

offices in England and the U.S. If you'd like your software

distributed in the U.K., go with the proven professionals—

Calisto Software Ltd. Contact us at either address below. Do

It now!

IN ENGLAND:

Mike Woodrolfe

Calisto Software Ltd

119 John Bright Street

Birmingham B1 1BE

011-44-21 -632-64 58

Here is on example program to demonstrate the use of the

window. It is a simple dish menu program. Notice that you

don't need to use PRINT&6 to print to the upper part of the

screen until after the POKE 703 A takes place.

Jake Commander

Calisto Software Ltd.

P.O. Box 495

Peterborough. N.H. 03458

603525-3598

Cslisio Software Ltd.
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AddAText 
WindowTo 
GRAPHICSO 
Charles Brannon 
Editorial t\ssistant 
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the lower four lines o f the tex t window. Any errors, 
such as the user ty pi ng ed itor keys in an INPUT 
sta teille nt, would not inte r fere with the rest o f the 
screen. Conve nientl y. any scro ll ing when caused by 
a line like this one: 

150 PRINT " NAME"; ,INPUT N$, IF LEN(N$»8 
T H EN PRI NT "* TOO LONG *",GOTO 150 

wou ld not cause the menu above it to scro ll as we ll. 
How is all th is do ne' With a single PO KE 

statement. Loca lion 703 nornla ll y contains t. he 
number24. I r yo u POKE a Four in its place , the 
cu rso r is zap ped to the bOllom of the sc reen a nd 
the tex t window is in place. 

Note that yo u can 't print to the uppe r part o r 
the sc ree n with PR I NT sta teme nts; yo u ha ve to use 
PR INT#6 as yo u do with G RAPH ICS modes I 
and 2. The POS IT ION sta teme nts also o nl y arrect 
the uppe r part o r the disp lay , you must use PO KEs 
to posi tio n tex t window out.put. 

/-I ere is 0'11 example program 10 demollsl.m le lit e /tse Of lite 
window. II is (I 5;11/1)'" disk IIIclIlll)J'ogmlll. NoliC(' IIw l ),011 

do n't nen/lo lise PRINT#6 Iv IJrintlo III(' /ij)ller 1)(Irt vf tilt' 
serel'1/ until lifter lit e POKE 703.4 1(llles Illan'. 

100 REN OEl'ONSTRATES "TEXT WIHD()I.l" 
110 REN SItPlE talU PRCGRAM 
120 REN FOR DISK ORIUE 
130 TRAP 150 
l4fl OPEN #1,6, 13 , "0 '*. *" ' GOTO 160 
150 ? "Can't t"ead directorY'" 00 
160 GRAPHICS (HOL=0'POKE 752, 1 'REt1 DISA 
!i.ES ClJ;!SOR 
170 DIN A$(20 ), F$( 14qRAF' 230 
100 HPUT #1 ; A$ 
190 POSITICtI COLLI~'E>? A$( L 14) 
200 LH£=LII£+l 
210 IF LHE)2e nf:t~ CCt.=CCt.+13'LII£=0 
220 GOTD 100 
230 F'Il<E 703, 4 ' REM CREATES TE.I(T WH£JOW 
24fl Fa;: I = 1 TO 100 , ,' L ' !-EXT I ' REt1 CtlS 
Fa;: OEt'()NSTP-ATIa~ 
250 ',' H {CLEAR:! Run wh i ch f>r'osram" ; ' Ii'PUT 
A$ ' REN CLEAR 1R.'i CLEARS ~lIi'DOW 
260 TRAP 290 
270 F$="O," ' F$(3)=A:$ 
280 Rltl F$ 
290 ? "Can't RLtl ";F$ ; " . " 
3Qa Et£J © 

Mike Woodrolle 

Ca lis to SoltWllre lid. 

119 J ohn Brigh t Siree l 

811mlnghllm Bl tBE 

01 1 , .u · 2 1 ·632·64~ 

P.O. Box 495 
Poterborough. N.H. 03458 

603·525·3598 

CaH5~[) S[)fiware Ud. 
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Here's an alternative to Apple Pascals Transferfunction when you need hardcopy listings.

Apple Pascal Lister
Scott Barrus

Ramsey, NJ

The lister program below is written in modules.

The first is self-explanatory. It puts a header on

the top of the screen. The second module goes with

the first. It is used to delay long enough for a person

to read the header. If a shorter or longer time is

desired, the number 3000 can be changed.

The module Input puts the prompt "File

name" on the left-hand side of the screen, 15 spaces

down. It also names a string "namefile" to be used

with the names module. If a name is entered without

a ".text" on the end, this module attaches it. A

possible addition would be to prompt and ask if

".text" were wanted.

The module Names builds and writes the

Filename and page # on the top of each sheet. It

also then puts 79 " = " 's underneath the Filename

line. Since Pascal does not have a tab function,

either a tab type module would have to be written

or, just use spaces to separate the word "page" and

file names. If a further right position were wanted,

then more blanks could be added or a tab module

made up.

Getfile does the hard work. It reads a line

from the input file and then writes each line to the

printer. It does this 55 times and then sends a form

feed to the printer. It will keep doing this until it

comes across an end of file (EOF) marker at which

time this module ends.

Openfile opens the avenue for the program to

work. It opens the text file to be read and it activates

the printer as a file named outfile.

Procedure Epson is a bit ofcustomizing because

the author uses an MX-80 printer. Since the pro

gram can print more than one file at a sitting, the

change mode option was added to give the user

flexibility. If the printer being used does not have

all the capabilities of the Epson, either eliminate

the lines that cannot be used or eliminate module

Epson. If different codes are used on any printer,

those codes can be substituted for the Epson codes.

The final section is the body of the program.

The program starts by assigning the value of one

to "pagenumbers." A header comes next. The file

must be opened so that when we state what Epson

code is to be used the printer will be able to get the

code. All that is left is to let the program get {and

print) out the files. When done, the user is prompted

for another file. If none is wanted, the screen is

cleared and the user gets a cheerful message. Finally

the file opened is closed and the program ends.

To run the program, type X from the main

prompt line in Pascal. When asked what file to

execute, type in the name that was assigned to the

compiled code. To run the program as on the

example disk, type in List:Lister.code. The program

will be off and running.

Program Lister;

const

Pagelength = 55;

Linelength = 79;

var

files,

Pagenumbers,

time :

Filename,

Namefile :

Line,

Nametitle,

Separator :

Infile,

Outfile :

Ans,

answer,

choice :

Procedure Header;

begin

page(output);

Integer;

String;

String 1

Text;

Char;

255 ];
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H ere's an alternative to Apple Pascal's Transferfunction when you need ha"dcoflY listings. 

Apple Pascal Lister 
Scott Barrus 
Ramsey, NJ 

The lister program below is written in modules. 
The first is self-explanatory. It puts a header on 
the top of the screen. The second module goes with 
the first. It is used to de lay long eno ugh for a person 
to read the header. If a shon er or longer time is 
desired , the number 3000 can be changed . 

T he module Input puts the prompt "File 
name" on the left-hand side of the screen, 15 spaces 
down. IL also names a string "namefil e" to be used 
with the names module. I fa name is em ered without 
a ".tex t" on the end , th is module attaches it. A 
possible addition would be to prompt and ask if 
CI . text" were wanted . 

T he module Names builds and writes the 
Filename and page # on the top o f each sheet. It 
also then puts 79 " = " 's underneath the fil ename 
line. Since Pascal does not have a tab function , 
either a tab type module would have to be written 
or,just use spaces to separate the word "page" and 
fil e names. I f a furth er right position were wanted, 
then more blanks could be added or a tab module 
made up. 

Getfi le does the hard work. It reads a line 
from the input fil e and then writes each line to the 
printer. It does thi s 55 times and then sends a form 
feed to the printer. It will keep doing this until it 
comes ac ross an end of fil e (EOF) marker at which 
time this module ends. 

Openfi le opens the ave nue for the program to 
work. It opens the text file to be read and it activa tes 
the printer as a fil e named outfi le. 

Procedure Epson is a bit of customizing because 
the author uses an MX-SO printer. Since the pro
g ram can print mo re than one fil e at a silting, the 
change mode option was added to give the user 
fl ex ibili ty . I f the printer being used does not have 
a ll the capabilities of the Epson, either eliminate 
the lines that cannot be used or eliminate module 
Epso n. I f different codes are used on any printe r, 
those codes can be substituted fo r the Epson codes. 

T he fin al section is the body of the program. 
T he program starts by assigning the value o f o ne 
to "pagenumbers." A header comes next. The file 

must be opened so that when we sta te what Epson 
code is to be used the printer wi ll be able to get the 
code. All that is le ft is to let the program get (and 
print) out the files. When done, the user is prompted 
for anothe r fil e. If none is wa nted , the screen is 
cleared and the user gets a chee rful message. Finally 
the fil e opened is closed and the program ends. 

To run the program, type X from the main 
prompt line in Pascal. When asked what fil e to 
execute, type in the name that was assigned to the 
compiled code. To run the program as on the 
exam pie disk, type in List: Liste r.code. The program 
will be off and running. 

Program Lister; 

const 

Pagelength = 55; 
Linelength = 79; 

var 
files, 
Pagenumbe rs, 
time Integer; 

Filename, 
Namefile String; 

Line, 
Nametitle, 
Separator String [ 255 ]; 

Infile, 
Outfile Text; 

Ans, 
answer, 
choice 

Procedure Header; 
begln 

page(output); 

Char; 
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Writeln(

Writeln(

Writeln(
Writelnt

Writelnt

Writelnt

end;

Procedure Wait;

begin

for time := 1

end;

******************************

* *

Apple Pascal Lister

by Scott Barrus

*

*

* *

******************************

to 3000 do;

Procedure Input;

begin

Page(output);

Gotoxy(1,15);

Write('File name: ');

Readln(filename);

Namefile : = filename;

if pos('.',tilename)=0

filename := concat (

end

then

filename,'.text')

Procedure Names;

begin

Write(outfile,chr(14),namefile,chr

Writeln{outfile,■

Separator := I=I;

for files := 1 to linelength do

Separator := concat(Separator,'=

Writelntoutfile,Separator);

Writelntoutfile);

end;

Procedure Getfile;

begin

Repeat

Names;

For files := 1 to Pagelength do

begin

Readln(infile,line);

Writeln(outfile,line);

end;

Page{outfile);

pagenumbers := pagenumbers + 1

Until EOF(infile) = True;

end;

Procedure OpenFile;

begin

Rewrite(outfile,'printer:');

Reset(infile,tilename);

end;

Procedure Epson;

begin

repeat

Page(output);

Writeln('Choose: ');

Writeln;

20));

Page ',pagenumbers);

MicroSIancI
Standard in Microcomputing Products

AT YOUR LOCAL DEALER OR ORDER DIRECT

DISK CADDY DC-1...why be disorganized when you can be

DISKorganized! Let MicroStand's DC-1 solve the problem of practical

diskette storage. The DC-1 is constructed of sturdy steel and offers a

100 diskette capacity. Color and texture matched to the Apple, it's a

handsome and practical addition to your microcomputer station.

Commercial users, ask us about our 8" disk model.

ACCESSORY BRIDGE AB-1...shelves your Epson MX-70/80MO0 or

Bytewriter printer and keeps paper neatly tucked underneath. Made of

sturdy steel and matched to your Apple's color and texture.

DC-1 S49.95 plus $5.00 shipping and handling

AB-1 S39.95 plus $5.00 shipping and handling

MicroStand

P.O. Box 96

Tolovana Park, OR 97145

1 (503)436-1429
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Writeln( , 
Writeln( , 
Writeln( , 
Writeln( , 
Writeln( , 
Writeln( , 

************************ ******'); 
* * , ) ; 
* Apple Pascal Lister *'); 
* by Scott Ba rrus *'); 
* * , ) : 
************ ** *** ** *** ********'): 

end; 

Procedure Wait; 
begin 

for time := 1 to 3000 do; 
end: 

Proce dur e Input; 
beg1n 

Page(output); 
Gotoxy(l,l5); 
Write('File name: '); 
Readln(filename) ; 

Namef ile := f ilename ; 
if pos('. ' ,tilename)=0 then 

filename := concat ( filename,'.text'); 
end 

Procedure Names; 
beg1n 
Write( outfile,chr(l4) ,namefile,chr(20»; 
Wr i teln(outfil e ,' Page ',pagenumbers) ; 

117 

Separ a tor : = '='; --::::::====================::::-f o r files := 1 to line length do 
Separator := c oncat(Se parator, '='); 

Writeln(outfile,Separator) ; 
Writeln(outfile) ; 
end; 

Procedure Getfil e ; 
beg1n 

Repeat 
Names; 
For files : = 1 to Pagelength do 

begin 
Readln(infil e ,line) ; 
Writeln(outfile,line) ; 

end; 
Page (outfile) ; 
pagenumbers := pag enumbers + 1 

Until EOF(infile) = True; 
end; 

Procedure OpenFile; 
beg1n 

Rewrite(outfile, 'printer: '); 
Reset(infile,tilename); 

end; 

Procedure Epson; 
beg1n 

repeat 
Page(output); 

Writeln('Choose: 
Writeln; 

, ) : 

AT YOUR LOCAL DEALER OR ORDER DIRECT 
DISK CADDY DC·l ... why be disorganized when you can be 
DISKorganizedl Let MicroStand's DC-l solve the problem 01 practical 
diskette storage. The DC-l is constructed of sturdy steel and alters a 
100 diskelte capacity. Color and texture matched to the Appl e. It's a 
handsome and practical addition to your microcomputer station . 
Commerciat users. ask us about our 8" disk model. 

ACCESSORY BRIDGE AB·1 ... shelves your Epson MX·70ISOI100 or 
Bytewri ter printer and keeps paper neally tucked underneath . Made of 
sturdy steel and matched to yo ur Apple's color and texture. 

DC·l $49.95 plus $5 .00 sh ipping and handling 
AB·l $39.95 plus $5.00 shipping and handling 

MicroStand 
P.O . Box 96 

Tolovana Park, OR 97145 
1 (503) 43&-1429 
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Writelnt' (A) Emphasize') ;

Writelnt' (B) Double Strike'

Writelnt1 (C) Both') ;

Writelnt' (D) Cnx Either ') ;

Writelnt' (E) Continue as is

Writeln;

Write('choice: ');

Readln(choice);

until choice

case choice

'A1,

'B',

'D'

a1

b'

c1

d'

in [ 'A1

: Writeln

: Writeln

: Writeln

: begin

1 -, 1 1 D 1
r a f D ,

(outfile,

(outfile,

(outfile,

Page(output);

repeat

Writeln ('Cancel

'b'

chr

chr

chr

r *- /

(27),

(27),

(27),

which?1)

!c','D1

'E');

'B');
'E'^hr

E',' e']

27),'B

Writelnt'(A)..
Writelnt'(B)..

Writelnt1(C)..

WritelnC (D) ..

Writet'Choice:

Readln(choice)

until choice in

case choice of

a'

b'

c1

Emphase');

Double Strike');

Both');

Continue as is1)

'A', ■ B IK •
r *J r D d']

A','

B'

,'F1);
,'H');

'C','

D

end;

end;

'E','e' : Exit (Epson);

end; [ case ]

end; [ epson ]

Begin [ Main Program ]

pagenumbers:= 1;

Header;

Wait;

Repeat

Input;

Openfile;

Epson;

Getfile;

Writet'Another file? (Y/N)

Readln(answer);

: Writeln(outfilefchr(27

; Writeln(outfile,chr(27

: Writeln(outfile,chr(27) ,'F1,

chr(27),'H1)

'd' : Exit(Epson)\

[ case ]

Until answer in

Page(output);

Gotoxy(l,15);

Writelnt'Have a

Close (infile);

end.

N n']

Nice Day!')

COMPUTE! The Resource,

PET/CBM/VIC? SEE SKYLES,

PET owners everywhere sing

Thanksfor the MemoriesJ)^

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 product ever. Over 100 million bits of Skyles memory boards are
already in the field. First quality static and dynamic RAMS, solid soldered on

first quality glass epoxy. That is why ihey are guaranteed—in spite of(lie new

lowerprices—for a full [wo >ears.

The boards, inside the PET/CBM, install in minutes without special tools or

equipment. . .just a screwdriver.

Because of our new dynamic memory design, and to celebrate old Bob's 30|6

birthday, here are the smashing new prices:

8K Memory System orig. $250.00 now $200.00 Save $ 50.00

16K Memory System orig. $450.00 now $300.00 Save $150.00

24K Memory System orig. $650.00 now $400.00 Save $250.00

. ..For any PETever 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) $3.50 (Europe/Asia) S15.00

California residents must add 6%/6'/i% sales lax, as required.

Visa/Mastercard orders: call tollfree (800) 227-9998 (except California).

California orders: please call (415) 965-1735.

Skyles Electric Works
1MI Soulh Whisman Road

Mountain Mew, California 94041

(415) 965-17J5

PET/CBM/VIC? SEE SKYLES
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Writeln(' (A) ••••••• Emphasize'); 
Writeln(' (B) ••••••• Double Strike') 
Writeln(' (C) • • ••••. Both'); 
Writeln(' (D) •••.•.. Cnx Either'); 
Writeln('(E) ••••••. Continue as is') 
Writeln; 
Wri te ( 'choice: '); 
Readln (choice) ; 
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until choice in [ 'A','a','B','b','C','c','D','d','E','e']; 
case choice of 

'A','a' Writeln(outfi~e,chr(27),'E'); 
'B','b' Writeln(outfile,chr(27), 'B'); 
'C','c' Writeln(outfile,chr(27), 'E',chr(27) ,'B') 
'D','d' begin 

Page (output) ; 
repeat 
Writeln('Cancel which?'); 
Writeln('(A) •.• Emphase'); 
Writeln (' (B) ••• Double Strike'); 
Writeln (' (C) •.• Both'); 
Writeln (' (D) ••• Continue as is'); 
Wri te ( 'Choice: '); 
Readln(choice); 

until choice in ['A','a','B','b','C','c','D','d']; 
case choice of 

'A','a' Writeln(outfile,chr(27),'F'); 
'B','b' Writeln(outfile,chr(27),'H'); 
'C', 'c' Writeln(outfile,chr(27), 'F', 

'D I, f d I 

end; [ case 
end; 

Exit(Epson); 
] 

IE' , Ie f 
end; [ case 

end; [ epson ] 

Exit (Epson); 

Begin [ Main Program 
pagenumbers:= 1; 
Header; 
Wait; 

Repeat 
Input; 
Openfile; 

Epson; 
Getfile; 

Write('Another file? (yiN) 
Readln (answer) ; 

Until answer in ['N','n']; 
Page (output) ; 
Gotoxy(1,15) ; 
Writeln('Have a Nice Day!'); 
Close (infile); 

end. 

COMPUTE! The Resource, 

, ) ; 

chr (27), 'H') i 

.•• PET/CBMNIC? SEE SKYLES ... 

PET owners everywhere sing 
)) Thanks for the Memories)) 

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 Inc Skyles memory systems have Ihe highest quality control of any 
compuler product ever. Over 100 million bits of Skyles memory boards are 
already in Ihe fie ld . First quality static and dynamic RAMS.solid soldercdon 
fi rst qual ityg[ass epoxy. ThaI is whYlhey are guaranteed-inspireojlhenew 
lower prices- rOT a full two yt"ars. 
The boards, inside [he PET / C BM, ins. all in minutes witho m special tools or 
equipment, . ,just a screwdriver. 
Because of our new dynamic memory design, and tocelcbrate old Bob· .~ 30i~ 
binhday, here are the smashing new prices: 

8K Memory SJ'slf!m orig. 5250.00 now 5200,00 Sal'e 5 50.00 
16K Memory Sj'stem orig. $450.00 noli' 5300,00 SOI'e 5150.00 
14K Memory $»slf!m orig. 5650.00 nOIi'S400,00 SOI'e 5250.00 

... For any PET el'er mode. When o rdering, j ust describe you r PET by model 
number and indicate theamoum and typc (or brand) of memory currently in 
Ihe uni1. 
Shipping and Handling . . . .. (USA / Canada) S3.50 (Europe/ Asia) $15.00 

California residents musr add 60/0 / 6 0 % sales tax, as required. 
Visa/ Mastercard orders: cal! 1011 free (800) 227-9998 (except Califo rnia). 
California orders: please call (415) 965-1735. 

I' Skyles Electric Works 
nl[ South Whisman Road 
Mountain VieVt', Caliro rnia 9~041 
(415) 965-1135 

... PET/CBMNIC? SEE SKYLES ... 
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Hooking Up

DOS Wedge To

PETs With

Power
Elizabeth Deal

Malvern, PA

Here is a cookbook procedure that allows the use

of Commodore's DOS support and/or the Universal

Wedge with PETs equipped with Professional

Software's Power. It is only for Upgrade PETs.

BASIC. 4.0 systems don't really need the Wedge.

Follow These 6 Steps Once:

1. Reset the PET and turn POWER on with the

usual SYS9*4096. 2. Load the Wedge program.

Then get into the monitor with SYS4. 3. Make the

listed changes, being careful to make only the

changes appropriate for your version of the Wedge

program: Old DOS-SUPPORT needs a change in

the contents of $()749/A, $074E/F and $0798/9

from 00 76 to FE 97 (jump to Power instead of the

CHRGOT routine). It also needs a replacement of

the four bytes at $O72C to $072F from the existing

G9 40 FO <)D to EA EA EA EA (to disable the '@'

key). Universal Wedge needs changes in the

contents of $0549/A, $()54E/F and $0598/9 from

00 70 to FE 97. and replacement of the four bytes

at $()52C to $052F from C9 40 F0 0D to EA EA EA

EA. Remember to push RETURN after each

change so your PET can hear you. 4. Save the

program under a different name, "PDOS"

perhaps. 5. Now RUN the Wedge. If the PET

crashed, go back to step 1. 6. Get into the monitor

once again and ask for bytes $0070 to 00723 (.M

0070 0072). Write down the two bytes that follow

4C and don't lose the note. This is the wedge's

address in 6502 format, low byte first.

In The Future:

Turn Power on, load your newly created wedge,

RUN it in the usual fashion, and always remember

to write down the contents of $0071/72. (You may

need this later, as we shall see.)

What's Happening?

After Power has been set up, we take over and tell

the PET to check our Wedge routine before it goes

to Power. That's clone by the change in $0070/71.

In three cases (no recognized wedge command,

error channel read and utility commands), the

Wedge routine formerly exited to the CHRGOT

subroutine (S0076). We force it to go to Power with

JMP $97FE (six bytes beyond the start of Power),

which is the very change you made in three places

to the Wedge code. Printing the directory, load

and load/run sections remain intact.

Finally, we eliminate the '@' key from Wedge's

repertoire in order to leave it for a more important

task in Power's search routine. We did it by re

placing four consecutive bytes with $EA (NOP) to

skip that code. The ">' (greater than key) and all

others remain unchanged.

Assorted Notes

This is just one of many ways the hookup can be

achieved. It loosely follows the instructions on

page 62 in the Power manual. I think a better way

is that described on page 63. However, the method

presented here is the simplest to understand and

explain. The method on page 63 requires some

fiddling with the Wedge code and would require

more typing on your part.

You have to remember the address of the

Wedge, which is in the two bytes you jotted down.

You can use instant key REM macros for remem

bering them. The reason is that if you use Power's

FIX command, Power will stick the old values (its

own address) into the CHRGET routine ($0070)

and you will have to change them back to point to

the Wedge.

If you use the OFF command, Power will

replace your address with the regular CHRGET

code, also disabling the Wedge. It's best to leave

the Wedge disabled until Power is turned on again.

Otherwise, if you enable the Wedge by changing

the values in the CHRGET routine you will ulti

mately end up in Power, since that's where we told

the Wedge to go when its done. For the same reason

you should not use this version of the Wedge if you

don't plan to use Power.

Extra Note On The Wedge

I have written recently that the Universal Wedge

overshoots its correct loading boundaries when it is

RUN. I also incorrectly stated that the old DOS-

support does not. Sorry! Both programs do it. The

reason is that, as coded, two pages (512 bytes) of

code are moved to high memory but the code

reserves only enough room for the Wedge code

(359 bytes). You can write your own mover as a fix.

If not, and if you are loading the Wedge to a place

other than near the top of memory you may want

to lower the top of memory pointer to accomodate

the entire program, otherwise you'll wipe out what

ever code you have already placed above the Wedge.

This can be done by entering FF in place of 67 in

byte $08B2 in the DOS support, or in byte $066B

in the Universal Wedge, if you have the room. ©
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Hooking Up 
DOSWedgeTo 
PETs With 
Power El izabeth Dea l 

Ma lvern. PA 

Here is a cookbook procedure that a ll ows the use 
of Commodore's DOS support andlor the Universal 
Wedge with PETs equipped with Profess ional 
Software's Power. It is onl y fo r Upgrade PETs. 
BASIC 4.0 systems don 't rea ll y need the Wedge. 

Follow These 6 Steps Once: 
I. Reset the PET and turn POWER on with the 
usual SYS9*4096. 2. Load the Wed ge program. 
Then get in to the monito r with SYS4. 3. Ma ke the 
li sted changes, being ca re ful to make o nl y the 
changes a ppropriate for yo ur version of the Wedge 
program: O ld DOS-S UPPORT needs a change in 
th e conte nts of $0749/A, $074 E/F and $0798/9 
from 00 76 to FE 97 Gump to Power instead of the 
C HRGOT ro utine). It also need s a re placeme nt of 
the fo ur bytes at $072C to $072 1' from the ex isting 
C9 40 1'0 00 to EA EA EA EA (to disable the '@' 
kev). Uni ve rsa l Wedge needs changes in the 
contents 0 [" $0549/A, $054E/F a nd $0598/9 From 
00 76 to FE 97 , and rep lacement o f the four bytes 
at $052C to $052 1' from C9 40 1'0 00 to EA EA EA 
EA. Reme mber to push RETU RN after each 
cha nge so your PET can hea r you. 4. Save the 
program unde r a different name, " PDOS" 
pe rhaps. 5. Now RUN the Wedge. If the PET 
cras hed , go back to step 1. 6. Get into the monitor 
once aga in and ask for bytes $0070 to 00723 (.M 
00700072). ' Nri te down the two bytes that· fo llow 
4C and don 't lose the note. Th is is the wedge's 
address in 6502 format, low byte first. 

In The Future: 
Tu rn Power on , load your newly created wed ge , 
RUN it in the usual fas hion, a nd always remember 
to write down the contents o f $007 1172. (You may 
need this later , as we shall see.) 

What's Happening? 
After Power has been set up , we take over and te ll 
the PET to check ou r Wedge rou tine be fore it goes 
to Power. T hat's done by the change in $007017 1. 
In three cases (no recognized wedge comma nd , 
error cha nnel read and utility commands) , the 

Wedge romiJl c formerl y ex ited to the CHRGOT 
subro utine ($0076). We force it to go to Powe r with 
JMP $97FE (s ix bytes beyond the sta rt of Power), 
which is the ve ry change you mad e in three places 
to the Wedge code. Printing the directo ry, load 
and loadlrun sections re main intact. 

Fina ll y, we eliminate the '@' key from Wed ge's 
repertoire in o rder to leave it for a more important 
task in Power 's sea rch ro utine. We did it by re
placing four consecuti ve bytes with $EA (NO P) to 
skip that code. The ') ' (greater than key) and all 
others remain unchanged. 

Assorted Notes 
T his is just one of many ways the hookup can be 
achieved . It loosely fo ll ows the instructions on 
page 62 in the Power ma nual. I think a better way 
is that described o n page 63. However , the method 
presented he re is the simplest to understand and 
explain . T he method o n page 63 requires some 
fiddlin g with the Wed ge code and would require 
mo re typ ing o n your pan. 

Yo u have to remember the address of the 
Wed ge, which is in the two bytes yo u j o tted down. 
You can use instant key REM macros for reme m
be ring them, T he reason is that if yo u use Power's 
FI X command , Power will stick the old values (its 
own address) into the C HRGET rou tine ($0070) 
and yo u will have to change the m back to po int to 
the Wed ge. 

I f you use the O FF command , Power will 
replace yo ur address with the regula r C HRGET 
code, also disabling the Wedge. It's best to leave 
the Wedge disabled until Power is turned o n again. 
Othe rwise, if you enable the Wedge by changing 
the va lues in the C HRGET routine yo u will ul ti
mately end up in Power, since that's whe re we told 
the Wedge to go when its do ne. For the same reason 
you should not use this ve rsion 0[" the Wedge if you 
don't plan to use Power. 

Extra Note On The Wedge 
I have written recentl y that the Un ive rsal ·Wedge 
overshoots its correct loading boundaries when it is 
RUN . I also incorrectl y sta ted that the old DOS
suppOrt does no t. Sorry! Both programs do it. The 
reason is that, as coded , two pages (5 12 bytes) of 
cod e are moved to high memory but the cod e 
reserves onl y enough rOOm for the Wedge code 
(359 bytes). You can write your own mover as a fi x. 
I f not, and if yo u are loading the Wed ge to a place 
o ther than near tl:te top of me mo ry you may wa nt 
to lower the to p of memory pointer to accomodate 
the entire program, otherwise you'll wipe out what
ever cod e yo u have already placed above the Wed ge. 
T his can be d one by enterin g FF in place o f 67 in 
byte $08B2 in the DOS suppo rt, or in byte $066B 
in the Uni ve rsa l Wedge, if yo u have the room . © 
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A Self-Modifying

P/M Graphics

Utility
Kenneth Grace, Jr.

Colts Neck NJ

The utility in Program 1 sets up a skeleton program

for player/missile graphics. It presents a series of

questions about the P/M situation you want to

create and then modifies itself according to your

responses. I hope you will find the program useful.

But I also hope it will stimulate your thinking on

other ways to use the self-modification ability,

introduced by Bruce Frumker in COMPUTE!

(August, 1981 #15). I also want to give some further

publicity to a method for controlling P/M motion

using string manipulations, as introduced by

George Blank in the April 1981 issue of Creative

Computing.

There are several steps involved in setting up

P/M graphics, and they have been covered in

COMPUTE! and elsewhere. The steps are easy, but

there are several choices available along the way

(resolution, number of players, colors, positions,

etc.). That's where this utility comes in. It contains

all the basic steps, and where there are choices to

be made, they are presented to you. The program

then uses Frumker's technique to add lines to the

program. At the end it uses the same technique to

delete lines that are not needed, including the lines

which ask the questions.

When the utility has Finished, you are left with

the skeleton of a P/M graphics program. You can

RUN it at this point to check things out. But to

make it a real program, you will have to draw the

playfield and add the main loop for controlling

motion, checking collisions, etc. In other words,

the utility does just the P/M setup. However, note

that there are some subroutines included which

you can use for player motion.

Since I make extensive use of Frumker's tech

nique, I have split it into two subroutines, at 9900

and 9910-9920. Between the two subroutine calls I

put PRINT statements for the lines to be added to,

or deleted from, the program.

Aside from these two subroutines, the heart of

the program is in lines 3-66. Lines 3-55 present the

series of questions ihrough which you define your

particular P/M arrangement. The self-modifying

feature is used after every question or two to add

the appropriate statements to the section beginning

at line 9000. At a few places the program STOPs

while you enter lines containing SETCOLOR

statements for the playfield colors or DATA state

ments containing the bytes defining the shapes of

the players and missiles.

At the end of this sequence lines 56-66 and

9930 delete lines 3-66, the unneeded P/M motion

routines in 100-185 (when you have less than four

players and four missiles), and other unneeded

lines in 9000-9700. I couldn't Figure out how to get

rid of all the unnecessary lines, so later you may

wish to delete lines 9900-9960.

When the utility has finished, you are left with

lines 1-2, 99, appropriate subroutines from 100-

185, a trivial loop at 200, and the P/M setup steps

starting at 9000. Note that lines 20-24 and 9030

take account of Fred Pinho's rules (COMPUTE!

September '81, #16) for placing P/M memory so

that it doesn't overlap the memory for the BASIC

GRAPHICS mode. Starting from this skeleton, I

suggest that you use lines 3-98 for REMarks,

opening titles, instructions, etc., and begin your

main program at line 200.

Motion Using Strings

The string manipulation method for player motion

is based on Mr. Blank's column mentioned above. I

refer you to that article for a detailed explanation.

The basic idea is that you trick your Atari into

treating the Player/Missile memory as the string

array storage area for PO$,P1$,...,M$. Lines 1-2

and 9500-9580 do this. Atari's fast string handling

routines can then be used for vertical motion of the

players or for animation.

In order for this to work, PO$,P1$,...,M$ must

be the first variables mentioned in the program. I

suggest that you turn off power momentarily, then

key in line 1 and the rest of the program. In line 2,

VTAB is a pointer to the start of the variable table,

which contains eight bytes for each variable. ATAB

points to the start of the string array table, which is

where the actual values are stored. Each pass

through lines 9530-9570 modifies the eight bytes

for PO$(or Pl$,etc.) in the variable table, including

the offset from ATAB where the actual values for

PO$ are stored (the P/M graphics memory).

The bytes defining the players are stored in

strings DO$,D1$,... at lines 9090, 9140, 9190, etc.

Each character in a string is stored in memory as a

byte containing the corresponding ATASCII value.

In this case, we want our data BYTE treated as

though it were already an ATASCII value, so we

use D0$(I,I) = CHR$(BYTE). Note that this is a

different way of using strings for P/M from Alan

Watson's method (COMPUTE! September 1981,

#16). The demo mirrors Watson's example.

The descriptions D0$,Dl$,... are initially read

into P/M memory (i.e., into P0$,Pl$,...) at lines
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A Self-Modifying 
P/M Graphics 
Utilify 
Kenneth Groce, Jr. 
Colts Nec k NJ 

The utility in Program I sets ·up a skeleton program 
for player/missile graphics, It presents a series of 
questions about the P/M situation you want to 
create and then modifies itself according to your 
responses, I hope you will find the program useful. 
But I also hope it will stimulate your thinking on 
other ways to use the self-modificatio n ability, 
introduced by Bruce Frumker in COMPUTE! 
(August, 198 I # 15), I also want to give some further 
publicity to a method for controlling P/M motion 
using string manipulations, as introduced by 
George Blank in the April 198 1 issue of C,-ealive 
C01ntJ'Uling, 

T here are several steps involved in setting up 
P/M graphics , and they have been covered in 
COMPUTE! and elsewhere, The steps are easy, but 
there are several choices available along the way 
(resolution , number of players, colors, positions, 
etc.), That's where this utility comes in, It contains 
all the basic steps, and where there are choices to 
be made, they are presented to you. The program 
then uses Frumker's technique to add lines to the 
program. At the end it uses the same technique to 
delete lines that are not needed, including the lines 
which ask the questions, 

When the uti li ty has fini shed, you are left with 
the skeleton of a P/M graphics program, You can 
RUN it at this point to check things out. But to 
make it a real program, you will have to draw the 
playfield and add the main loop for controlling 
motion , checking collisions , etc. In other words, 
the utility does just the P/M setup , However, note 
that there are some subroutines included which 
you can use for player motion , 

Since I make extensive use of Frumker's tech
nique, I have split it into two subroutines, at 9900 
and 99 10-9920, Between the two subroutine call s I 
put PRI NT statements for the lines to be added to, 
or deleted from, the program, 

Aside from these two subroutines, the heart of 
the program is in lines 3-66, Lines 3-55 present the 
series of questions through which you define your 
particu lar PIM arrangemen t. The self-modifying 
feature is used after every question or two to add 
the appropriate statements to the section beginning 

at line 9000, At a few places the program STOPs 
while you enter lines containing SETCOLOR 
statements for the playfield colors or OAT A state
ments containing the bytes defining the shapes of 
the players and missiles, 

At the end of th is sequence lines 56-66 and 
9930 delete lines 3-66, the unneeded P/M motion 
routines in 100-185 (when you have less than four 
players and four missiles) , and other unneeded 
lines in 9000-9700, I couldn 't fi gure out how to get 
rid of all the unnecessary lines, so later you may 
wish to delete lines 9900-9960, 

When the uti li ty has finished, you are left with 
li nes 1-2 , 99, appropriate subroutines from 100' 
185, a trivial loop at 200, and the P/M setup steps 
starting at 9000, Note that li nes 20-24 and 9030 
take account of Fred Pinho's rules (COMPUTE! 
September '8 1, #16) for placing P/M memo ry so 
that it doesn't overlap the memory for the BASIC 
GRAPHICS mode, Starting from this skeleton, I 
suggest that yo u use lines 3-98 for REMarks , 
opening titles, instructions, etc., and begin your 
main program at line 200, 

Motion Using SfTlngs 
T he string manipulation method for player motion 
is based on Me. Blank's colu mn mentioned above, I 
refer you to that article for a detailed explanation, 
The basic idea is that you trick your Atari into 
treating the Player/Missile memory as the string 
array storage area for PO$,P I$,,, ,,M$, Lines 1-2 
and 9500-9580 do this, Atari 's fast string handling 
routines can then be used for vertical motion of the 
players or for animation, 

In order for this to work, PO$,P I$,,,,,M$ must 
be the first variables mentioned in the program, I 
suggest that you turn off power momentarily, then 
key in line I and the rest of the program, In line 2, 
VT AB is a pointer to the start of the variable table , 
which contains eight bytes for each variable, A TAB 
points to the start of the string array table, which is 
where the actual values are stored, Each pass 
through lines 9530-9570 modifies the eight bytes 
for PO$ (or PI$, etc,) in the variable table , including 
the offset from A TAB where the actual values for 
1'0$ are sto red (the PIM graphics memory), 

The bytes defining the players are stored in 
strings 00$,01$,,,, at lines 9090, 9140, 9 190, etc. 
Each character in a string is stored in memory as a 
byte contain ing the corresponding ATASCI I value, 
In this case, we want our data BYTE treated as 
though it were alread y an ATASC II va lue , so we 
use 00$(1 ,1) = CHR$(B YTE) , Note that this is a 
different way of using strings for P/M from Alan 
Watson 's method (COMPUTE! September 1981, 
# 16), T he demo mirrors Watson's example, 

The descriptions 00$,01$,,,, are initiall y read 
into P/M memory (i, e" into PO$,P I $,,,,) at lines 



THE LEMON Electronic Protection Devices
THE LEMON is a solid state shunting device that can be easily plugged into any stan

dard duplex outlet. It eliminates disruptive and possibly damaging transient disturb

ances (spikes) which shorten equipment life, reduce efficiency, cause "hiccups" and

many other malfunctions. THE LEMON has 6 outlets designed for 3 wire grounded

plugs (also accepts 2 wire outlets) at a maximum load limit of 15 Amps.

Cat. No. 3516 $54.95

400 / 800 TECHNICAL USER NOTES Atari
Another fine reference manual for the Atari 400 or 800, the 400/800 TECHNICAL

USER NOTES details the hardware as well as the Operating System of the Atari com

puter system.

Cat. No. 3141 $29.95
SAVE SAVE SAVE

Buy both the DE RE ATARI and the 400/800 TECHNICAL USER NOTES and save

10%!!! BOTH BOOKS FOR ONLY S44.95!!

DE RE ATARI ATARI APX
DE RE ATARI is the definative guide for Atari owners who wish to fully exploit the

programming powers of the Atari 400 or 800 computer. Written by the programming

"wizards" of Atari, this book is sure to become a valuable addition to any Atari owner's

library.

Cat. No. 3789 $19.95

WORDMANJA Syncro, Inc.
Another fine piece of software from SYNCRO, WORDMAN1A is based on the use of

anagrams. The game is played in real time, with self adjusting levels of play. There are

over a thousand words and the combinations are selected at random so the same word

will appear in a different combination each time. A challenging device is used for the

player to beat, score is based on time accumulated. The program has been developed so

that a child and adult can play at the same time and the levels will adjust accordingly.

The program is in color, large letters, and utilizes sound effects.

Cat. No. 3907 Atari. 16K, cass $14.95

Cat. No. 3908 Atari, 24K, disk $19.95

FLIP 'N' FILE Innovative Concepts, Inc.
The ideal solution for keeping your Atari 400/800 ROM cartridges safe from dirt or

loss. Each FLIP 'N' FILE is molded from attractive, high-impact smoked plastic and

holds up to 10 cartridges.

Cat. No. 3790 S24.95

VIDEO COMMAND CONTROLLER FOR ATARI
Zircon lnt'l.

The "all-in-one" controller for both Atari computer systems and the Atari VCS. Incor

porating a quality 8 digital switch mechanism. VIDEO COMMAND allows left and right

control, forward and back movements, right and left rotation, diagonal movement, as

well as up and down action of the fire mechanism. All this at a real low price-how can

you refuse?!?

Cat. No. 3902 $14.95

HOW TO ORDER
Wrile or phone. Pav by check. M. C. VISA, or COD

ladd SI .50 for COD). (800) 423-5387 (213) 886-9200

Offer expires June 30. 1982.

Mention [his ad and w* pav shipping (UPS ground only).

HIV Electronics 19511 Business Center Dr. Depl. G6

Nonhridge, CA 91324

WHEN IN SOUTHERN CALIFORNIA,

VISIT OUR RETAIL STORES

TRONICS
19511 Business Center Dr.

Northridge, CA 91324

444 S. Indian Ave.

Palm Springs, CA 92262

2301 Artesia Blvd.

Redondo Beach, CA 90277

SOFTWARE

FOR YOUR I6K TRS-80

COLOR, MOOEL I, III

ATARI 400/800, APPLE II

apptetree'

NOW YOUR COMPUTER

CAN ACT LIKE A

COMPUTER SHOULD!!!

WITH OUR

MAGNETIC

MAGAZINES,

YOUR MICRO

WILL ENTERTAIN,

EDUCATE, AND

CHALLENGE YOU.
On cisseite or di-.ki.m-, you mil receive 6-10 programs evwy

mooih ranging rnmtsamoh homeeniertainmcm.aiid pcrwnal
finance, lo more ol our unique "ncathinn" proiminv,.

Our nexi issue nil! include:

1. HUMK INVENTORY

2. Reversi Board Game with Graphics

3. Generating Music and Sound Effects

4. Machine Language Programming (I)

5. Utility of the Month (ID
Vou've ulread) niivicd Nu>cV Mjiki-i Analysis, c oiiwiiraiion.

Checker*. Golf, Algebra and Geometry IcMsaiul twHball. ■/.-

Later issul-n will include BaLknamimiii. Chess, all la\ Sche

dule. Baseball, and many more. So don'l let alUHhcr issue

pass you by! Subscription price lor cassette fs S5i) pet >car,

J30 per ' : year and SIO lor a iria! issue; for diskette S75 per

year. SJ? per W year, and $15 lor a irial iisuc.

ft(Back issue- available on request)

THE COLOR ACCOUNTANT

Wiih our complete home accounting system, keeping track of

vuur finances can be as (is) as PI.

1. Chart of Accounts Maintenance

2. Complete Checkbook Maintenance

3. Tax Deduction Flags

4. Net Worth Statement

5. Income Less Expense Statement

6. Complete Graph Package (graphs ,uu niw)

7. Payments and Appointments Calendar

8. Home Budget Analysis
9. Mailing List

10. Schedule 1040 (Long Form)

11. Decision Maker

12. Schedule G (Income Averaging)

All programs are menu-driven and allow add- etiange'delete.

A!so. all Hies and statements can be listed 10 screen or primer,

and saved to cassette or diskette. The cost of THE CO1 OR
ACCOUNTANT is S7S for cassette and SBO lor diskette. I his

[Mikaiic requires 16K excepl lor the ATARI 400 H00 which re

quires 24k for cassclle and 32K lor diskclie. THb COLOR

ACCOUNTANT aKo comes wiih 40 paecs ol documentation.

the
programmer's

program

Do you know all Ihe innovative ways of using BASIC com

mands? [he staff at the Programmer"1. Institute have designed a
SCI Of programs explaining cvoything Ihe manuals omit.

Hie Programmer's Program leads you step by step through the

rundamenuils Of programming your computer. Then you explore
the tlner r»'inIs., multiple limps, uueuev slacks. Kami' [Kiigniiii-

niiiiii, sorts. I rets, boolean to^ic. and remiin mim-p.. .■'sJI these

methods make your programming (asks easier and more efficient.
Difficult [and vcr> useful) programs are created before your eyes,

and designed so you learn at >our own speed! The Pn>itnimrntT's

Program ts ,i must [or eier> owner of ■ mictorampultr.

(S50 eas-jilr, S55 disketlt).

Order bolh The Programmer's Prujjrsm and I )rsr's subscrip

tion, and Ihe lolal cosl is onh S75 casselle. SIUO dKktttf. If

>ou order no». >du ».!l receive a Kuolball Prognirn and

tompuieri«<) Telephone Director? ABSOLUTELY VRKV.

with an> S7S order. So don't wait . . . order tixluv:

THE PROGRAMMER'S INSTITUTE
A } iilurehuuse Compiny

P.O. Bex 31S>I Dept. C

Chapel Hill, N.C. 27514

(V191489-2158 MC& Visa Welcome

Name

Address

Gty/Si.
Programmer's Program ..J Year Subscription

Color Accountant [ ]!/; Year Subscription

Type of Compuier: . ITrial Issue

iJCassetie

ATARI. TR.VW). and APPLH are trademarks ol ihe Alari.

land>, and Apple Corp. The Projffanimer's Pronram, TRC.
Applt'lree. Mapalari. and The Color Accountant arc trademarks

of the Programmer's Institute.

•All software available on cassette for ATARI 400/800, APPLIi

[It MODEL I. 111. COLOR. On diskelle For ATARI 400/800.

APPLl: II- . MODEL, 111.

---~--"-- --THE LEMON Electronic Protection Devices 
THE LE!'o10N is a solid slate shunting device that can be easily plugged into a ny stan

dard duplex out let. It eliminates dis ruptive and possibly damaging transient disturb· 
ances (spikes) whic h s horten eq uipm ent life. reduce effi ciency, cause " hi ccups" and 
many other malfunctions. THE LEMON has 6 outl ets designed for 3 wire grounded 
plugs (a lso accepts 2 wire oud ets) a t a maximum load limi t of 15 Amps. 
Cal. No. 3516 554:95 

499 ( 899 TECHNICAL USER NOTES Atari 
Another fine reference manual for the Alari 400 or 800. the 400 / 800 TECHNICAL 

USER NOTES details the hardware as well as the Operating System of the Alari com
puter system . 
Cat. No. 3141 529.95 

SAVE SAVE SAVE 
Buy both the DE RE ATARI and the 400 / 800 TECHNICAL USER NOTES and save 

1O%!!! BOTH BOOKS FOR ONLY 544 .95!! 

DE RE ATARI ATARI APX 
DE RE ATARI is the definative guide for Atari owners who wish to fully exp loit the 

programming powers of the Atari 400 or 800 co mputer. Writt en by the programming 
"wizards" of Ata ri , this book is sure to become a va luable addition to any Alari owner's 
library. 
Cal. No. 3789 $19.95 

WORD MANIA Syncro, Inc. 
Another fin e piece of software from SYNCRO. WORDMANIA is based on the use of 

anagra ms. The game is played in real time. with self adjusting leve ls of play. There are 
over a thousand words and the combinations are selected a t random so the same word 
will appea r in a different combination eac h time. A cha llenging device is used for the 
player to beat. score is based on time accumulated . The progra m has been developed so 
that a child and adult can play at the same time and the levels will adjust accordingly. 
The program is in color, large le tters. and utilizes sound effects. 
Cat. No. 3907 Atari. 16K, cass 
Cat. No. 3908 Atari . 24K, disk 

514.95 
$19.95 

FLIP 'N' FILE Innovative Concepts, Inc. 
The ideal solution for keeping your Atari 400 / 800 ROM ca rtridges safe from dirt or 

loss . Each FLIP 'N' FILE is molded from attractive. high-impact smoked plastic and 
holds up to 10 cartridges. 
Cal. No. 3790 524.95 

VIDEO COMMAND CONTROLLER FOR ATARI 
Zircon Int' I. 

The "a ll-In-one" controller for both Atari computer systems a nd the Atari VCS. Incor
porating a quali ty 8 digital switch mechanism. VIDEO COMMAND a llows leh and right 
control. forward and back movements , right and left rotation, diagona l movement, as 
well as up a nd down actio n of the fire mechanism. All this at a real low price-how can 
you refuse?!? 
Cal. No. 3902 $14.95 

HOW TO ORDER 
Write o r phone. PlIY by chl'ck. M/ C. VISA. o r C OD 
(add 51.50 for COOl. (800) 423·5387 (2131886·9200 
Offer I"Xp ir l"li J unl" 30. 1982 . 

Mention Ihlf lid a nd "'I" pay shipping (UPS ground 
HW Elec lTonlu 195 11 BUi lnns Cenll"r Dr. Depl. G6 
Nonhridge. CA 91324 

WHEN IN SOUTHERN CALIFORNIA, 
VISIT OUR RETAIL STORES 

I-IWELEC1"i{ONICS 
19511 Business Center Dr. 2301 Artesia Blvd. 

Northridge. CA 9 1324 Redondo Beach. CA 90277 

444 S. Indian Ave. 
Palm Springs, CA 92262 

CAN ACT LIKE A 
COMPUTER SHOULDIII 
WITH OUR 
MAGNETIC 
MAGAZINES. 
YOUR MICRO 
WILL ENTERTAIN, 
EDUCATE, AND 
CHALLENGE YOU. 
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duk-... l,I.a!oC'oa li . ami many morc. SlI do n'l kl anlllh,'T 1"",' 
p;I~ )'OU b)' ~ Subl .. :r lpllon prr,'C fOf .'al.loC'IIC " S50 f'C1 )'car. 
SJO peT I, : )'ca r and SIO rOI a lrial 1~Ut': for d l~ k ellt S7~ per 
)'C3r. S4 ~ per V: yur. and S l ~ for a IT la1 I\OiUC. ,,,Bad. i))uo a'"a,Jablf on rcquol) 

II THE COLOR ACCOUNTANT II 
\\1111 our romplt'lr lIolIIt' .-roun [j nj/. 5) sltm. J.t'l"?inr: Irxi.; o r 
~ "ur rin lncn nUl /)f .. ~ tas) .... P I. 

I. Chart of Accounts Maintenance 
2. Complete Checkbook Maintenance 
J. Tax Deduction Flags 
4. Net Worth Statement 
S. Income less Expense Stat ement 
6. Complete Graph Package IlI.rllphs an) fli ts) 

7. Paymenls and Appointmenls Ca lendar 
8. Home nudget Analysis 
9. Mailing list 

10. Schedule 1040 (Lo ng . ·orm ) 
II . Decision Maker 
12. Schedu le G (Income Ave raging) 

Al l pro~ram, arc rmnll-dn<tn and allo" add/chan~c/dclt;1t . 
Aho, all filn and ~lalC'fl\tflb can be 1i!>1C'd 10 \t'TtcTl 01 pnnlCT. 

I and <,a, C'd 10 c~le or d,~ket!e . Tl1t ,~I of TH E COLOR 
ACCOUi''TANT I) S75 for ~~!o('1IC' and sao fO! d'~~<.'Ilc. Thi~ 

P'I, l allC'reqI.lHt'> 161.: c\CC'PI rOf lilt AT ,\ RI .aoo/ 800 "hu:h rt· 
Qlllrt"> 1.1K for Ca.\!iC'UC- and HK hx U'~ "'<.'IIC . TIl E COLO R 
"CCQUI'o'T,\ NT abo I."Dr1lt"> " uh 40 p;ijlC'\ of dlX.'UtIltmalron. 

~ 
Nom, I 

Add 'fi~1 Cny/ SI 
U Prop;rammCT's 
ncolor Accounlanl [] \.1 Yeat Su~ 

Type of CompulCT U TriaJ Issue 
,!} OCa~IC (J Di<kt;1lc 

ATAR!. TR5-80. and ,\ PPI.E art IradCTTwb (If lhe: Alln. 
Tandy. and Apple COI'p. The: PrOjU1lm rr'ICT ') 1>ro\1.r.tm. TRC. 
A ppic1rt'C' . Maplari . and The: Colof "'-'\'OUmam are uadcmarh 
of lhe: PrOjtTlllTlmo's iltSlil ule . 

• Al l ~fl" .. rc a" aiLahle on t:a'»C'l lt for AT A RI400/ 800. APPLE 
. MO DEL I. III. CO LOR. On disk<.'ll t for ATARI400/ 800. 

1 . MODEL III . 
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9600-9680. The string variable BS will be our

"blanking" string, so we fill it with ATASCII values

of zero at line 9690. If you have a player which is

no longer than 30 bytes, adjust the DIMension of

B$ accordingly.

To produce vertical motion of a player, the

subroutines at 100-133 write over the active part of

the existing P$ with blanks from B$. Then D$ is

written into PS at the new position, higher or lower

than before.

Vertical motion of a missile is slightly more

difficult. The problem is that all four missiles are

stored in the same memory. Each missile occupies

a two-bit slice of the eight-bit bytes in this memory.

Thus, we cannot simply write whole new bytes or

blanks into this memory.

Instead, using a machine language routine, we

AND the existing memory with a binary mask,

such as 11111100, leaving zeroes in the appropriate

two-bit slice. To this we add the new image from

DMx$ or B$. The images being added have zeroes

outside the two-bit slice, so they won't affect the

images of the other missiles.

Lines 9700-9730 read the machine language

routine into the string MOVE$. The missile motion

subroutines at 150-185 make two USR calls to this

routine, once to write the new missile image and

once to blank out the rest of the old image. The

last variable in the USR call is the decimal equivalent

of the binary mask.

Program 2 presents a demonstration of the

use of the utility and of the motion routines. The

demo attempts to duplicate Watson's animation

program. The top part of the listing shows the

answers you should give to the questions presented

by the utility. The bottom part shows the lines to be

added to the skeleton. Lines 300-530 match

Watson's line numbers as closely as possible. A

comparison of this demo with Watson's program

shows that the motion here is somewhat faster-

listen to the rate of the "footsteps."

There you have it — a useful utility, a thought-

provoker on self-modifying programs, and a neat

way to move those spaceships!

Mr. Grace has offered to save you the work of keying in

this lengthy program. Just send a stamped, self-addressed

mailer, S3 and a blank cassette to 33 Dana Lane, Colts

Neck, NJ 07722.

Program 1.

SILEll= POSITION 2,9

4 ? #6;"GRAPHICS UTILITY"=PQSITI0N 6,16 =

? ttfe;"ken srace^FGR T=l TO 3880"-NEXT T

5 GRAPHICS 0:? '? "THIS UTILITY PRESENTS

A SERIES OF QUESTIONS BY WHICH YOU

DEFINE A PLAYER-MISSILE GRAPHICS";

6 ? " SETUP."=? :? »n THEN HQDIFIES ITS

ELF INTO A FttGGRAMSKELETON.":? =? "SUBRO

UTIHES FOR PLAYER AND MISSILE ■

7 ? "MOTION ARE IbCLUOED.":? = ? "YOJ ADD

Tr£ REST OF THE PROGRAM.";? :? "ttUMATI

ON IS POSSIBLE BY COPYING NEM ■
8 ? "SHAPE STRINGS INTO TrE STRINGS11:? "

DEFINING THE PLAYERS."=? =? =? "PRESS IS

TART I TO BEGIN.11

9 X=PEEK< 53279 )=IF XOfe THEN 9

16 ? "{CLEAR; ENTER THE I BASIC 1 GRAPHICS

MODE FOR PLAYFIELD":? "GR. ";= INPUT X = GO

SIB 30:? "9000 GRAPHICS ";X*QOSUB 91

11 ? "DO YOU WANT STANDARD COLORS FOR ■:
? "GRAPHICS "iXisDIM X*<3): INPUT X$=IF X

«ia>T THEN 13

12 ? =? "USE LINES 9808-9858 TO ENTER IS

ETC0L0R1 STATEMENTS. TYPE ICONTi WHEN Y

0U ARE READY TO CONTINUE.":STOP
13 ? C^$C1£5>:? :? "RESOLUTION DESIRED

FOR PLAYERS'":? «@ = DOUBLE-LINE"'? "1 =

SINGLE-LINE (FINER)"'INPUT R
14 Y=INKX/lb):X=X-i6£Y:IF X<=4 TrEN S=8

1 DIM

2 UTAB=PEEKC 134 }+256*PEEKC 135 ) •■ ATAB=PEEK

3 GRAPHICS 17:POSITION 2,3 = ? t€; "A SELF

MODIFYING" ^POSITION 3,6=? #6;"PLAYER-MIS

15 IF X=5 THEN S=12+4*R

16 IF K=6 THEN 9=16+8$R
17 IF X=7 Tre^ S=24+8*R

IS IF X=8 THB-] S=36+4*R

19 GOSUB 90=? "9S1S RES=";R;n=S="jS:GOSU

B 91

20 ? "NUMBER OF PLAYERS TO BE DEFINED";:
INPUT hP

21 FOR 1=8 TO HP-Is? CHRK125>'? ;? "COL
OR (0 - 15> AhC INTENSITY (8 - 15) FOR p

LAYER M;: INPUT XiV

22 GOSUB 98:? 9856+1 ;n POKE B>784+1 i"/"i

IOX+Y=G0Slffi 91
23 ? "WIDTH OF PLAYER "jL*:":? "0 = NOR

MAL":? "1 = TWICE NDRHAL"*? "3 = FOUR TI

MES NORMAL1':INPUT x
24 GOSUB 90:? 9860+1i" POKE "i53256+1;",
";X:GOSUB 91

36 ? "INITIAL HORIZONTAL POSITION (8 - 2

55) FOR LEFT EDGE OF PLAYER M;H (40 TO

215GN SCREEN)";:INPUT X
31 GOSUB 90:v 9076+1;" POKE ";53248+I;"j

"iXi"sSfl>"iIj"«"iXi"»REI1 XP"jI,-b IS HORIZ
POS CF F1AYER ",!■■ GOSUB 91

32 ? "^RTICfl LENGTH (BYTES) CF PLAYER

uiI;=INPUT X:? C^<$<125>:?
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9600-9680. The string variable B$ will be o ur 
"blanking" string, so we fill it with A TASCI I values 
of zero at line 9690. I r you have a player which is 
no lo nger than 30 bytes, adj ust the DIMensio n o f 
B$ accord ingly. 

T o produce ve rtica l motion of a player , the 
subroutines at 100- 133 write over the active part o f 
the ex isting P$ with blanks from B$. Then 0$ is 
wrinen illlo P$ at the new position , highe r o r lower 
than before. 

Vertical motion of a missile is sli ghtl y mo re 
difficult. The problem is that all four missil es are 
stored in the same memory. Each missile occupies 
a two-bit slice o f the eight-bit bytes in this memory. 
T hus, we cannot simply write whole new bytes or 
blanks illlo this memory. 

Instead , using a machine language routine, we 
AND the ex isting memory wi th a binary mas k, 
such as I IIII 100, leaving zeroes in the approp riate 
two-bit slice. To this we add the new image from 
DM x$ or BS. T he images being added have ze roes 
outside the two-bit slice, so they won 't affect the 
images of the othe r missiles . 

Lines 9700-9730 read the mac hine language 
routine illlo the string MOVE$. T he missi le motion 
subroutines at 150- 185 make two US R ca lls to this 
routine, once LO wr ite the new missile image and 
once to blank out the rest of the old image. T he 
last va riable in the USR call is the decimal equi va lelll 
o f the binary mask. 

Program 2 prese llls a demonstration of the 
use of the utility and of the motion routines . The 
demo attem pts to dupl icate Watson's animation 
p rogram. The top part of the listing shows the 
answers yo u should give to the questions presented 
by the utili ty. The bottom part shows the lines to be 
added to the skeleton . Lines 300-530 matc h 
Watson's line numbers as closely as possible. A 
comparison of this demo with Watso n's program 
shows that the motion here is somew hat faster 
listen to the rate of the "footsteps ." 

There you have it - a useful utility., a thought
provoke r on self-modifying programs, and a neat 
way to move those spaceships! 

j\I[ r. Grace has offered to save )'ou the work of ke),ing in 
this lenglh), progmlll. J list send a stam/Jed, self-addressed 
mailer, $3 and a bla.nk casselle to 33 Da,na. Lane, Colis 
Neck, NJ 07722. 

Program 1. 

1 DIM P0$( 1),Pl$( i),P02$( 1),P3$(1 Ml$(1) 
2 VTAB=PEEK(134 )+256*PEEK( 135 ): ATAB=PEEK 
( 140)+256:*PEEI( 141 ) 
3 GRAPHICS 17 :POSITIOtl 2,3 :? #6; "A SELF
tOOIFYING" : POSITION 3,6:? #6; "PLA,(ER-mS 

SILE": POSITION 2,9 
4 ? #6; "GRAPHICS UTILIT'I" : POSITION 6,16: 
'7 '#6; "k en 9t'ace": FOR T =1 TO 3000 : t-EXT T 
5 GRAPHICS 0 :? :? "THIS UTILITY PRESENTS 
A SERIES OF OOESTIG1S 8'( l,iUCH ,(OJ 

rHINE A PLA'l'ER-t1ISSILE GR(fllICS"; 
6?" SETUP . ":? :? "IT THEN I1IlIFIES ITS 
ELF IHTO A PROCRAI'1SKELETOH . " :? :? "SI1lRO 
UTU1ES FOR PLA'IER AND MISSILE " 
7 ? "t'()TION ARE II'(;LlJ[E[).":? :? "YClJ roo 

TI£ REST OF THE PROGRAM . " :? :? "~nMATI 
ON IS POSSIBLE 8',' COPVING NEW " 
8 '( "SIJAPE STRUlGS UITO TI£ STRINGS" :? " 
O£FINING THE 'PLiWERS ." :? :',' :? "PRESS IS 
TART I TO BEGIN." 
9 :~=PEEK( 53279 ::0 : IF >(06 THEfl 9 
10 '( "{CLEAR}ENTER THE I E,'ASIC I GI\'APHICS 
t1XJE FOR PUWFIELO":? "GR . "; : Hf'UT X:GO 
SLB 90: '( "9000 GRAPH I CS "; ~< : GOSU8 91 
11 ? "00 'llJJ I,JAm STAt[)A~:O COLOR:; FOR " : 
? "GRAPHICS ";X; : o It! ::;$(3): HlPUT ~.($ : IF X 
$( 1, 1 )= "''''' " THEfl 13 
12 ? :? "USE LINES 98~1I3-9850 TO EtHER IS 
ETCOlOR I STATEt1EtHS . T\'PE I COtn I I,JHEH Y 
ClJ ARE REAO''''' TO CmITlIU . H : STOP 
13 ? CHR$( 125::0: '1 :? "RE~;OLUTIml OE:3 IF:EO 
FOR PLAYER:;:" , ,( "0 = [(JUBLE - L HIE H ,.;, "1 = 

SUlGLE-LH1E ( FHlm ),' : HJPlIT F: 
14 'l= I HTOV16 ) : :~=:~- 16%\': IF Z{=4 TItH S=E: 
*O+R) 
15 IF Z=5 THEti S=12+4l R 
16 IF >(=6 THEN S=16+8lR 
17 IF >(=7 THEN S=24+8:tF: 
18 IF >(=8 THEN S=36+4:~R 
19 GOSU8 90 :? "9010 RES= " ;R; " :5=" ;S: GOSU 
B 91 
20 ? "fUt1BER OF PLAYERS TO 8E OEFUlEO" ;: 
INPUT f.P 
21 FOR 1=0 TO ff'-l :? CHR$( 125) :';' :? "COl 
OR (0 - 15 ) f:t[) Unm; IT't (0 - 15) FOR I' 
LAYER "; Ii : Uf'UT :~, Y 
22 GOSUB 90:? 9050+ I ; " POKE " ; 704+ I ; " , " ; 
16:i:X+Y :GOSUB 91 
23 ? "WIDTH OF PLAYER" ; I;" : ":? "0 = t·.JR 
~":? "1 = naCE HORI'1AL" : ~' "3 = FOUR TI 
r-ES fmt1AL" : Hf'UT X 
24 GOSUB 90: ? 9060+ I ; " POKE "; 53256+ I ; " , 
";X :GOSUB 91 
30 ? "INITIAL HORIZOHTAL PO:3ITIOfl (0 - 2 
55) FOR LEFT EDGE OF PLA\'ER " ; I ; " (40 TO 

2150H SCREEN )"; : INPUT :~ 
31 GOSUB 90 :? 9070+ Ii" POKE "; 53248+ Ii " , 
II;X; tI:XP" ; I ;II::LI;X; II:F.:Ell >{P II ; l;1I IS HORIZ 

POS OF PLA'fEF: ", I : GOSUB 91 
32 ? "IJERTICf:L LENGTH (BYTES) OF PLAYER 
" ; 1; : HFUT :>l:? CHR$(l25):? 



MEMORY

EXPANSION

KIT*

• EXPANDS EXISTING 8K OR I6K MEMORY BOARD TO 48K!!

• LOW CURRENT CONSUMPTION-NO POWER SUPPLY PROBLEMS!!

• COMPLETE WITH EASY-TO-FOLLOW INSTRUCTIONS AND

A NO-NONSENSE 90-DAY WARRANTY!!

$124.
# SOLDERING EXPERIENCE REQUIRED

ATARI IS REGISTERED TM OF ATARI, INC.

95
SEND CHECK OR MONEY ORDER TO:

Dunamic Technologies

RO. BOX 35I

ALLEN, TEXAS 75002

(2I4) 542-60I2

TEXAS RESIDENTS ADD 4% SALE TAX

COD., MASTER CARD, AND VISA

ORDERS ACCEPTED

MEMORY 

EXPANSION 
KIT* 

• EXPANDS EXISTING BK OR 16K MEMORY BOARD TO 48K I! 

• LOW CURRENT CONSUMPTION-NO POWER SUPPLY PROBLEMS!! 

• COMPLETE WITH EASY-TO-FOLLOW INSTRUCTIONS AND 

A NO-NONSENSE 90-DAY WARRANTY I! 

* SOLDERING EXPERIENCE REQUIRED 

ATARI IS REGISTERED TM OF ATARI, INC. 

SEND CHECK OR MONEY ORDER TO' 

P.O. BOX 351 

ALLEN, TEXAS 75002 

(214) 542-6012 

TEXAS RESIDENTS ADD 4% SALE TAX 

COD., MASTER CARD, AND VISA 

ORDERS ACCEPTED 
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33 ? "INITIAL UERTICAL POSITION OF TOP 0
F PLAYER (1 TO M283X 1+R>-X+1;")"; = I

hRTT Y'GQSUB 98

34 ? 9080+58*I;llYP%I;ll=lt;Y;ll=LPlljI;"=i'j
X;":REM UERTICAL POSITION AND LENGTH OF
PLAYER ";I*GQSUB 91

35 ? "USE LINE "; 9100+58*1 :■" (TO ";9129+

56*1;u) TO ENTER DATA STATEMENTS WITH TH

E ";Xi- BYTES DEFINING FtAYER M

36 ? ■•? "TYPE ICONTI TO WHEN FINISHED.11:
STOP

48 NEXT Is? CHR$(i25):S=8

41 ? :? "HOW MANY MISSILES TO BE DEFINED

<0 TO 4)II; = IM)UT Ml: IF jttS THEN ? CHR$
(125>--GOTO 52

42 FOR 1=8 TO WM-? CW»<125) = ? '? "MID
TH OF MISSILE M-? "8 = NORMAL11:? "1 =
TWICE NORMAL"

43 ? "3 = FOUR TIMES NORMAL" = INPUT X=S=I

HTC4aI+0.1)*X+S = GOSUB 90 = ? "9064 POKE 53

266,";S:GOSUB 91

44 ? "INITIAL HORIZONTAL POSITION OF MIS
SILEMi-INPUT X=GOSUB 90:? 9874+1;" POK

E ";53252+I;il>";X;"=Xh".;I;"=l1;X
45 GOSUB 91«? "UERTICAL LENGTH (BYTES) 0
F MISSILE "il:INPUT X:? CHR$<125)
4€ ? =? "INITIAL UERTICAL POSITION OF TO

P OF 11ISSILE (1 TO lli 128*< 1+R>-X+liH>a
••imn y

47 GOSUB 90=? 9280+50*1;" Wihu-a^iu-
LriM;"=";X;"=REM UERTICAL POSITION AND
LENGTH Of MISSILE11 j I = GOSUB 91
48 ? "USE LINE ";9309+30*I;11 (TO ";93£9+
50*1;") TO EtfTER DATA STATEMENTS WITH TH
E "iXi" 'BYTES1 DEFINING"
49 ? "MISSILE hjI'X»XNTC4*1+0.1)=? =? "A
LLG*ED UALUES ARE 0, M;X;% H;2*Xju/ OR

l££N FINISHED." =STOP50 ? "ENTER

51 NEXT I:? CHR$(125):?

52 ? "PRIORITY SCHEDULE ;":? »? "1 - F1_A
YERS 0-3.PUWLDS 8-3/BACKGH311:? ■■'< "2 -
PLAYERS 8-l,PLAVFLDS 8-3,PLAYERS"

53 ? ■ 2-3,BACKGND":? =? "4 - FtAYFLDS
0-3, PLAYERS 0-3.BfiCK£MB • ? =? "8 - PLAY

FLDS 0-1, PLAYERS 0-3.PLAYFLDS11
54 ? u 2-3,BACKGND":? =? "rt_SO, 1\£ NU
fERICflL SUMS (T THE ABOUE CHOICES ARE AL
LO€D, GIVING BLACK FOR OUERLAPS."
55 ? =? "RHJUE +32 GIUES COLOR IN OUERLA
PS":? :? "CHOICE"; = INPUT X'GOSUB 90'? "9
045 P(KE 6£3/";X:GOSUB 91
56 ? =? "PLEASE WAIT FOR PROCESSINGS?

ARE YOU READY FOR

ISAMID
TM

FOR ATARI 4007800*

Kayos™, the new arcade style game that's available

on diskette or cassette. 8K machine language

program with three degrees of difficulty for

all levels of players. Illustrated instruction

booklet and 90-day warranty. Sug

gested list price $34.95 at your local

dealer, or send $34.95 plus $1.50

handling charge to:

Computer Magic, Ltd.

40 Wakefield Ave.

Port Washington, NY 11050

(516)883-0094

See our exciting new releases at Booth 3062, the Chicago CES Show in June.

'Indicates registered trademark of Atari. Inc.
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33 ? "IHITIf'L lJERTICAl POSITIOtj OF TOP 0 
F PlA'(ER (1 TO ";12'C:t(1+F: )- )(+1 ; ")"; 'I 
i'RJT y , GOSUB 90 
34 ? 998e+50tli m{p" j I i "=11 ;Yi II : LP " .; I; " = 11; 

X; " 'REM lJERTICAl POSITIOH AtlO LENGTH OF 
PUWER "; I 'GOSUB 91 
35 ? "LSE LUE ";911313+50*1;" (TO "; 9129+ 
50*1; ") TO ENTER DATA STATEt1EtHS ~.nTH TH 
E "; X;" B'fTES [EFI NHe PLA'y'ER " .: I 
36 " ,? "TYPE ICONTI TO ~lHEH FHm;HED . ," 
STCf' 
40 NE>(T J:? etm( 125 ) , S=13 
41 ? ,? "fU.J I'Wfl MISSILES TO BE DEFItiED 
(9 TO 4)"; , U.fUT ~f1' IF ~iM=e TfEll ( Cff;:$ 

(125) 'GOTO 52 
42 FOR 1=0 TO ~-1 ,7 C!JR$( 125)';' '( "~,nD 
TH OF MISSILE ";I'? "13 = i'URt1AL"'? "1 = 
TWICE ~mtlAL" 
43 " "3 = FW< TItES tm1AL'" INPUT )('5=1 
NT(4AI+0 . 1 ):tX+S'G0'3UB 90 ' " "9(164 POKE 53 
260, II ;S:GOSlE 91 
44 ? "IHIT1f'L t-mIZONTf'L. POSITIOt·l OF t11S 
SILE" ; 1; : Ii'flVT X: GOSlIl 90 :? 9074+1;" POK 
E 11;53252+1; " J ";)(; tI :XJ1I1; I;"=II;X 
45 GOSIJ3 91:" "~RTICf'L. LENGTH (BYTES ) 0 
F MISSILE "; I: I~UT >(:? C!-R$( 1<''5) 
46 ? :? "INITIAL UERTICf'L POSITION OF TO 
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P OF MISSILE <1 TO "; 128:*:( 1 +R )-:>(+1; ")" 
: II.fUT Y 
47 GOSUB 90:? 92Se+~l;" )'1'1"; 1; "=" ;V;" : 
LM" ; 1; "=" ; x; " 'REM IJERTlCAl POSITION At-lO 
~TH OF MISSILE" ; I:GOSUB 91 
48 1 "lSE LifE" ;9309+50*1;" (TO" ;9329+ 
50*1; ") TO ENTER DATA STATH1EHTS I.nTH TH 
E "; X;" 'B'iTES' DEFINI~" 
491 "MISSILE ";I :>(=H!T(4A I+0.1) :·( :? "A 
LL(l.EO Uf'LUES ARE 9, "; X; ", "; 2t:>(; ", OR 
";3*)(:1 
50 1 "EHlER IrulTI ~N FHHSHED" 'STOP 

51 !'EXT I:? CI-R$( 125 )' ( 
52 ? "PRIORITY &:I-EOULE , " :? :? "1 - PLA 
YERS G-3,PLA~'FLDS 9-3,BACKQiD" ,( ,'r "2 -

PlAYERS 0-LPLAYFLDS G-3, PLA'-;'ERS" 
53 ?" 2-3,BACKGND" '( ,'? "4 - PLAYFLDS 

&-3,PlAYERS G-3 ,BACKOO" ' ( ,( "8 - PLAY 
FLDS &-L PLAYERS 9-3, PLAYFLDS" 
54 ? II 2-3, BACKGNO" :'r ,? "f'LSO, TI-£ tlJ 
tERICf'L SlJt1S OF THE ABOUE CHOICES ARE Al 
I...(l.ED, GIUUlG BLACK FOR OUERLAPS . " 
55 " ,? "~ +32 GII£::; C1l..0R m CJ\.JERLA 
PS" ,,,:? "OOICE";'HPUT X'GOSUB 99 ,7 "9 
045 PO<E 623,"; X, GOSl£ 91 
56 " :? "PLEAS'E W, I T Fffi PROCESS I rlG . " , .;.. 

ARE YOU READY FOR 

L,JO=TM 
FOR ATARI400*/800* 

Kayos ,. , the new arcade style game that's available 

on diskette or cassette. 8K machine language 

program with threj:l degrees of difficulty for 

all levels of players. Illustrated instruction 

booklet and 90-day warranty. Sug

gested list price $34.95 at your local 

dealer, or send $34.95 plus $1.50 

handling charge to: 

Computer Magic, Ltd. 

40 Wakefield Ave. 

Port Washington, NY 11050 

( 516)883-0094 

See our exciting new reteases at Booth 3062, the Chicago CES Show in June. 
"Indicates registered trademark 01 Alan, Inc. 
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5? FOR 1=3 TO 9:? I«HEXT M^OSUB 9i=G0SU
B 90*FOR 1=18 TO 24-? I:NEXT I=GQSUB 91

58 GOSUB 90 = FOR 1=36 TO 45=? I*NEXT I!GQ
sue 91

59 GOSUB 90^FOR 1=46 TO 50'? I-NEXT I = GO

sue 9i

68 IF MK4 Tr£H FOR I=M1 TO 3 = GOSUB 90-F

OR J=@ TO 5 = ? 150+J+iWIsWXT J'GOSUB 91
'bCXT I

61 IF MK4 TrEH GOSUB SQ^FOR I=NM TO 3*?

9285+50*1:? 9298+56*1: NEXT I ■• GOSUB 91

62 IF MTC4 THEN GGSU6 98*FOR I=Hn TO 3 = ?

9650+18*1'NEXT I=GOSUB 91
63 IF Mt=8 THEN GOSUB 90--FOR 1=0 TO 7 = ?

9708+18*1= NEXT I:GOSUB 91

G4 IF NP<4 THEN FOR I=NP TO 3 = GOSUB 96 ^F

OR J=0 TO 6*? 100+ 1WI+J'NEXT J = GOSUB 91
:^€XT I

65 IF NP<4 THEN GOSUB 90=FOR I=HF TO 3=?

9065+50*1 ■■? 9098+50*1-? 9688+19*1'NEXT

I:GOSUB 91
67 GOSUB 90:FOR 1=51 TO 65=? I=NEXT I: GO

SUB 91
68 ? :? !? "b?":? "68":? »%»:'{ *$\* if »

92U=? "POKE 842,12=? CHR*<125

0,0:POKE S42a3:STGP

25>

POSITION

90 SETCOLOR CHR$Ci25> :RETURN

91 ? :? =? "CONT":POSITION STROKE 842,

13:STOP

92 POKE 842,12=? CHR$(125>'? 'SETCOLOR 1

,9,16 = RETURN

99 GOTO 9880

100 RBI MOTION OF PLAYER 8. XP8 AND ¥P0

ARE X,Y POSITIONS. DX0 AHD DY0 ARE CHANG

ES.

101 TRAP 18b-IF DY9O0 THEN 183

102 POKE 53248>XP0+DX0:QJTO 185

103 IF DY9<0 THEN P0KYP0+DY0iYP0+LP0+OV

0-1 ;'=D8I-»P9$( YP0+LP8+DV0, YPS+LP6-1 >=BU 1

,-DYS>:G0TO 185

104 P8$( YP0, YP8+DY8-1 )=B$( 1, DY8) = P8K YP8

+D't18, YF^+LPS+DYe-l )=D0$

185 XP8=XP8+DX8: YP8=YP8+DY8 = DX8=9 ■ DY6=0 ■

RETURN
IK DX8=8:DY8=8: POKE 53248, XP8 ■ P0*<YP6,Y

P0+LP0-1)=D0$:RETURN

118 REM MOTION OF PLAYER 1.

111 TRAP 116= IF DY1O8 THEN 113

112 POKE 53249,XP1+DX1:GOTO 115

113 IF DYK6 THEN P1$(YF1+OY1,YPi+LFl+DY

1-1)=OI$ = P1$(YP1+LP1+0Y1,YP1+LP1-1)=B$( 1

^-O'-f'n-GOTO 115

114 Pl$< YP1, YP1+DY1-1 >=B$( i, DY1) i PU< YP1

+D¥1JYP1+LP1+DY1-1)=D1$
115 XPl=XP

NOW AVAILABLE FOR THE APPLE II

All ^
the fort\\ thieves

By Stuart Smith

A fantasy role-playing adventure for

Apple II and Atari Personal Computers.

Encounter sultans, thieves, fierce and friendly

creatures as you guide your alter ego, Ali Baba,

through the thieve's mountain den in an

attempt to rescue the beautiful princess.

Treasure, magic, and great danger await you!

One or more human players can guide up to

seventeen friendly characters through the

many rooms, halls, and caves. Some characters

wander around randomly, making each

adventure a little different.

ALI BABA AP1D THE FORTY THIEVES is written in

high resolution color graphics and includes

music and sound effects. Adventures can be

saved to disk and resumed at a later time.

Available for Apple II and Apple II Plus 48K or

Atari 800 32K.

On diskette only — $32.95

FOR OUR COMPLETE LINE OF APPLE AND ATARI SOFTWARE

PLEASE WRITE FOR OUR CATALOG

ASK FOR QUALITY SOFTWARE products at your favorite computer store. It neces

sary 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

the address above. California residents add 6l\ sales luShippingCharges: Within

North America orders must include $1.50 tor shipping and handling Outside North

America the charge for airmail shipping and handling is $5.00 Pay in US currency.

SOFTW7IR€

6660 Reseda Blvd.. Suite 105. Reseda. CA 91335 (213) 344-6599

57 FOR 1=3 TO 9,'( I 'fEn I ' GO:;U8 91 'GOSU 
B 90'FOR 1=10 TO 24,'( I 'HE~:T I GO::;U8 91 
58 GOSUB 90' FOR I =30 TO 45 '" I' t1E::T I, GO 
Sl£! 91 
59 GOSUB 90 ' FOR I =46 TO 50' ',' I , t'lE:'(T I, GO 
Sl£! 91 
60 IF tf1-( 4 llEt~ FOR I =tt1 TO 3, GO:3U8 9(1' F 
(Jl J=0 TO 5 ' ? 150+J+10n 't'lE:'~T J'GO:3U8 91 
'!'£XT I 
61 IF ftl<4 TfEH GOSUB 90 ' FOR I=Ht1 TO 3" 
9285+50*1 ' ? 9290+50:t.1' flE}:T I ' GOSU8 91 

62 IF t-tK4 TfEtl GOSUB 9<i'FOR l=tlt1 TO 3" 
9650+ 10:t:I 'f£XT I' GCr3UB 91 

63 IF tt1=0 llEN GOSUB 9€HOR I =0 TO 7 '? 
9700+ let I ,tEXT HOSUB 91 
64 IF ff'( 4 llEfl Fffi I =W TO 3' GO":;UB 913 ' F 
(Jl J=0 TO 6'? l00+10:U+n£:>n J'GCi::;U8 91 
'!'£XT I 
65 IF HP< 4 TfEN GOSU8 913 ' FOF: I =t'IP TO 3" 
9085+~ I ,'( 90'30+50t I ,', %00+ HlU 'HEi~T 

1,GOSUB 91 
67 GOSUB 90'FOR 1=51 TO ES' l ' tlEi :T I'GO 
Sl£! 91 

92" ,? "POKE 842, 12 '? CH;.'$( 125)" ' POS1TlOt4 
0,0'F~E 842,13 ,STOP 

9<i SETCOLOR L 9,4 " C)i;:$( 1:0'5) ,',' 'FHURH 
91 '( ,? ,'! "com" 'PQ:3I TlOfl 0, IH'OKE :342 , 
13'STOP 
92 ~E 842, 12 ' .;, CHR$( 1:0'5 )" 'SETCOLOR 1 
,9, 10 ' RETURil 
99 GOTO 9000 
100 REM tlOTl ON OF PLAYEF: 13 . :'~P0 AHO 'iP0 
~ X, l' POSlTlOHS . [))IfJ At~O OY0 ARE CHAtlG 
ES . 
101 TRAP 106 ' IF 0'-,'0< >0 THEtl 103 
102 POKE 53248, >~F'0+D>(fl' (;IJTO 105 
103 IF OYtl<0 THEt·1 1'0$( .... Pfl+0'l0, YF'0+LP(j+0'i 
0-1 )=00$' 1'0$( YPO+LP0+0Y0, YP(j+LP0-1 )=8$( 1 
,-DY0) ' GOTO 105 
104 P0$( \'F'(;, '-(1'13+0\'13-1 )=B$( 1,0'(0)' 1'13$( \'1'[1 
+[)'T'0, "o'F'0+LP0+0'-,'~1-1 )=00$ 
105 >(P0=>~F'0+Di<fl ' YF'fl='lPfl+D\'(l , Wfl=fl ' 0\' (1=13 , 
RETUF:fl 
106 DX0=0' OY0=fl, POKE 53248, >-Hj' PO$( \'1'13, '-,' 
P0+LP0-1 )=00$' F:ETURH 
1 Hi REM t10Tl ot! OF PLAYER 1. 
111 TRAP 116 ' IF 0'i10 0 TI-Hi 113 
112 POKE 53249,>(Pl+0>;H~OTO 115 
113 IF 0\'1<0 THEt'l 1'1$('-,'1'1+[1\'1, \'1'1 +LPI +OY 
1-1 )=01$ ' 1'1$('-(1'1 +LPl +O'l1. \'Pl +LF'1 -1 )=8$( 1 
, -D'r'l) 'GOTO 115 
114 Pl$('lPL '-,'1'1 +OY1-1 )=8$( L 0'-,'1)' Pl$("!Pl 
+O'r'l , WI +LPI +[1\'1-1 )=01$ 
115 )-P1=>\P1+O:~1 'YP1=",'P1+[I'-,'1 ,[1>(1=0 '0"11 =0 ' 
RETURN 

NOW AVAILABLE FOR THE APPLE II 

Ali 13aba 
a)1~ tl1c fort'1 tl1icVC5 

By Stuart Smith 

A fantasy role· playing adventure for 
Apple II and Atari Personal Computers. 

Encounter sultans, thieves, fierce and friendly 
creatures as you guide your alter ego, Ali Baba, 
through the thieve's mountain den in an 
attempt to rescue the beautiful princess. 
Treasure, magic. and great danger await you! 
One or more human players can guide up to 
seventeen friendly characters through the 
many rooms, halls. and caves. Some characters 
wander around randomly, m aking each 
adventure a little different. 

ALI BABAANDTHE FORTY THIEVES is written in 
high resolution color graphics and includes 
music and sound effects. Adventures can be 
saved to disk and resumed at a later time. 

Available for Apple /I and Apple /I Plus 4BK or 
Atari BOO 32K. 

On diskette only - $32.95 

FOR OUR COMPLETE LINE OF APPLE AND ATARI SOFTWARE 
PLEASE WRITE FOR OUR CATALOG 

ASK FOR QUAllTY SOFNIARE products al yOUI fa'loille compuler store. If neces· 
sary you may order drrectly trom us. MasterCard and Visa cardholders may place 
orders by calling us al (213)344·6599. Or mall your check or bankcard number 10 
the add ress above. California reSidents add 6% sales tax . ShrppmgCharges: Within 
North America orders must mclude $1.50 for shipPing and handling. Outside North 
Amenca the charge for airmail shiPPing and handling IS $5.00. Pay In U.s currency. 

~QUJlLI1Y 
~SOFTWJlRE 

66I:fJ Reseda Blvd .. Suite 105. Reseda, CA 91335 (213) 344-6599 
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= ? "WHEN YOU SEE I READY I YOU MAY LIST OR
RUN" = FOR X=I TO 980:NEXT frGQSUB 98

116 DX1=0>DY1=0*POKE 53249,XFi=P1*<YP1,Y

P1+LP1-1)=D1$:RETURN
126 Rren MOTION OF PLAYER 2.

121 TRAP 126= IF DY2O8 THEN 123

122 POKE 52358 ,XP2+DX2= GOTO 125

123 IF DY2<0 THEN P2*<YP2+DY2,YP2+LP2+DY
2-1 >=02$: P2$( YP2+LP2+DY2, YP2+LP2-1 >=B*< 1

,-DY2VG0TO 125

124 P2$< YP2i YP2+DY2-1 >=B$( 1, DY2 > = P2*< YP2

+DY2, YP2+LF2+DY2-1 >=D2*

125 XP2=XP2+DX2: YP2=YP2+DY2' DX2=U■ DY2=0:
RETURN

126 DX2=8'DY2=s0:POKE 53259, XP2 = P2*CYP2,Y
P2+LF'2-1)=D2$: RETURN

138 REM MOTION OF PLAYER 3.

131 TRAP 136= IF DY3O0 THEN 133

132 F-OKE 53251 ,XP3+DX3= GOTO 135

133 IF DY3<S THEN P3*(YP3+DY3,YP3+LP3+DY

3-1 >=D3$ ■- P3& YP3+LP3+DY3,YP3+LP3-1 )=B*< 1

3-1 >=D3$■ P3& YP3+LP3+DY3, YP3+LP3-1 >=B$< 1
,-DY3VG0TO 135

134 P3$( YP3, YP3+DY3-1 >=B$< 1, DY3 ) = P3$( YP3

+DY3, YP3+LP3+DY3-1 >=D3$
135 XP3=XP3+DX3 = YP3=YP3+DY3 = 0X3=8 = DY3=6 =

RETURN

136 DX3=0:DY3=8:POKE 53251 iXP3*-P3*CYP3jY
P3+LP3-1>=D3$=RETURN

156 REM MOTION OF MISSILE 9. SW^YMB AR

EX;Y CCORDS. DXM8,GYfKi (hRE CHANGES

151 TRAP 155= IF YttB+DYi1@<i Cft Ym+DYMS+L

M3>128*<1+RES) OR DYM9=0 THEN QYNy=8 ^ GOT

0 154

152 IF DYM0>Q THEN 2=UDR<MaiE..h+Yfiy+DYM8

, OM0, LM6> 252 > = 2=USR( MOUE, M+YhS, 9, DVMy, 25

2)=G0T0 154

153 Z=USR< rta€, M+YMQ+CrVMy, DhS, LM0,252> ■ Z

=USR< I10UE, M+YM0+LM0+DYM8, B i -DWS, 252 )

154 YM8=YM8+DY^:POKE 53252,^10+DXtt9=XT10
=XMB+DXI10: DXM0=0: DYH8=9 = RETURN

155 POKE 53^, KnB:OXH8=e-OY!T8=0: RETURN

166 REM MOTIW OF MISSILE 1

161 TRAP 165= IF Yhl+DYMKl OR YM1+DYM1+L

ttl>128*<l+RES) OR DYm=S ThEH DYMi=8
162 IF DYM1>Q THEN 2=USR<MtJUE,M+Yhl+DYMl

, DM1, LM1,243 >: 2=USR< fWE, h+YMl, B, DYM1,24

3)=G0T0 164

163 2=USR( MOUE, n+YMl+OYMi, DT11 * LM1,243) ■ 2

=USRt MOUE, M+YM1+LM1+DYM1.- B, H3WI1 .■ 243)
164 YMl=YMl+DYHi = POKE 53253, XM1+DXM1 :Xf11

=XMl+aXMl ■■ DXM1=8 = DYM1=8 = RETURN

165 POKE 53253, XI11:DXM1=0=DY111=0=RETURN

170 REM MOTION OF MISSILE 2

171 TRAP 174=IF YM2+DYM2<1 OR YM2+DYM2+L

M2>128*C1+RES) Ok DYH2=0 THEN OYR2=0=GOT
0 174

172 IF DYM2>8 THEN 2=USRChOUE,f1+YM2+DYM2

, DM21LH2,207)■2=USR( MOUE, M+YH2,B,DYM2,28

7)=G0TG 174

173 2=USR( MOUE, M+YM2+DYt12, DM2, LM2,287 > ■ Z

=USR( MOUE, M+YM2+LM2+DYM2J B, -DYM2,287)
174 YM2=YM2+DYM2 = P0KE 53254, XM2+DXM2 = Xf12

=XM2+DXM21 DXM2=8' DYM2=8 = RETURN

175 POKE 53254, Xr!2-IM!2=0:DYM2=0-RETURN

186 ZEtt MOTION Cf MISSILE 3

181 TRAP 184 ■■ IF YM3+DYM3-C1 OR YM3+DYM3+L

M3>128*(1+RES> OR1 DYM3=@ Tf€N DYM3=0=Q3T
0 184

182 IF DYM3>y THEN 24JSR<IWE,n*YM3+DYM3

, DM3, U13,63) = Z=1JSR( MOUE, M+YM3, B, DYM3,63)
= GOTO 184

183 2=USR(MOUE,M+YM3+DYM3,DM3,LM3,63) = 2=

USR( HOUEiM+YM3+LM3+DYM3,B,-DYM3> 63 )

184 Y«3=YM3+DYM3:P0KE 53255, X113+DXM3 = XM3
=XM3+DXM3 "■ DXM3=8 = 0YM3=8 = RETURN

185 POKE 53255,XH3=DXh3=8=DYh3=8:RETURN

260 GOTO 2m

9015 POKE 559,46+16*RES

3620 PtCASE=PEEKC 166 >-S'-POKE 54279,PMEAS

9038 POKE 53277,3

9885 DIM D0KLP0)
9896 RESTORE 9160=FOR 1=1 TO LPy^READ BY

9135 DIM DlttLPU

9146 RESTORE 9158:FOR 1=1 TO LPI-RErD BY

TE = Dl« I, I >=Ch£$< BYTE) s t€XT I

9185 DIM D2KLP2)

9198 RESTORE 9268 = FOR 1=1 TO LP2=READ BY
TE: D2$( 111 )=CHR$< BYTE) = r-£XT I

9235 DIM D3KLP3)

9240 RESTORE 9259-FOR 1=1 TO LP3 = READ BY

TE:D3$(I,I)=CHR$(BYTE)^£XT I
9285 DIh DMB$CLI13)

9290 RESTORE 9308^ FOR 1=1 TO LI1®:READ BY

TE' DM0$< I, I )=CHR*< BYTE > ■ NEXT I: Df®=AOR< D

9335 DIh DMWLJIl)

9340 RESTORE 9358 = FOR 1=1 TO Lhl = READ BY

TE = DM 1 $( I, I )=CHR*< BYTE) ■ NEXT I = DM 1 =ADR<:' D

9385 DIh DM2*CLtt2>

9390 RESTORE 9480 = FOR 1=1 TO LM^READ BY
TE i DM2*< I, I >=CHR$< BYTE): NEXT I ■ 0M2=ADR=: D
M2$>

9435 DIM Dt13$(LIt3)

9440 RESTORE 9450: FOR 1=1 TO LM3 = READ BY

TE ■■ DM3*( I, I )=CHR$( BYTE > = NEXT I = DM3=ADR( D
M3$>

126 

'1 "t.I£H '-{(lJ SEE I READ"" I YOU t~W LIST OF~ 
~" 'FiJ;: >~=1 TO 900 ' t'lf)(T >(, W;U8 9€1 

116 OX1=0'0'-,'1=0,POKE 53249, >(Pl 'Pl$(,IPL Y 
Pl+LP1-l )=Ol$'RETURtl 
120 ~:EM t10TIOt4 OF PLA'-{ER 2 , 
121 TRAP 126' IF OY20 0 THEil 123 
122 POKE 52350, >n+O>Q ' GOTO 125 
123 IF 0'(2( 0 TI-£N P2$( YP2+0Y2, 'iP2+LP2+0Y 
2-1 )=02$ , P2$( \'P2+LP2+0Y2 , YP2+LP2-1 )=8-!-( 1 
, -DY2) ' GOTO 12.'5 
124 P2.'$( ",'P2, \'P2+0'l2-1 )=Ei$( 1, 0\,2) 'P2$( \ 'P2 
+OY2, 'r'f'2+LP2+0Y2-1 )=0-2$ 
125 >n=XP2+0X2 ' YP2=YP2+0\'2 : 0>(2=0 ' 0"12=0 ' 
RETURN 
126 0X2=0 : 0'(2.'=0 'POKE 5325€1 , :,(P2 ' P2$( '-(P2, \. 
P2+LP2-1 )=02$ , RETURtl 
130 REM MOTIOt-l OF PLA'-,'ER 3 , 
131 TRAP 136 ' IF 0'1'30 0 THEil 133 
132 POKE 5325L>''P3+0X3 'GOTO 135 
133 IF 0'l3( 0 THEH P3$( \'P3+0\'3, \'P3+LP3+0Y 
3-1 )=03$ , P3$( \·P3+LP3+0..,'3, ','P3+LF'3-1 )=8$( 1 
3-1 )=03$ : P3$( 'iP3+LP3+0""3 . \'P3+LP3-1 )=8$( 1 
, -DY3)' GOTD 135 
134 P3$( ·"'·P3, '-,'P3+0'l3-1 )=8$( 1, [lY3 ;', P3$( .... ·P3 
+O'f3, VP3+LP3+0""3-1 )=03$ 
135 >{P3=::'~P3+[J.~3: ~IJF'3=VP3+D\'3; 0::0::3=0 : [:"{3=e : 
RETURt-l 
136 OX3=0 ' 0'-13=0 ' POKE 53"251 , >J'3 : P3$( .... ·P3 .. Y 
P3+LP3-1 )=03$ : FHlIRt'l 
150 REM t10TIot4 OF MIs:3ILE €1, >:J-10, .... '110 AF~ 
E X, Y C(I)ROS, DXt10,0'-,'rl13 APE CHAtlGES 
151 TRAP 155 ' IF Yt10+0",'t-fl< 1 OF~ \'t-l0+0\'t-10+L 
t1il> 128*( 1 +RES ) iJ;: OYI'rJ=~3 TJ-£Il OYI10=~3 : GOT 
o 154 
152 IF 0"1r10)0 THEH Z=\.JSR'TuUE,I-1+Yt'10+0·'(J-10 
, (11), U1i), 252 ;': Z=USR( mUE,. tl+\l 10, 8, 0';'tl0 ,. 25 
2),GOTD 154 
153 2=USR( MOVE, t-ltYr10+O",'t'10 , Ot10, Lr-10 , 252 ;': Z 
=USR( t1JIJE .. t1+'ir10+U10+0'lt10, 8, -O",'t'10 " 252 ;. 
154 )'1"/3=·-{t'M+O\'t10 : POKE 53252 , :":t'l1+[I;:(t'1(): >:l10 
=XI1il+[~>(t10: OXt'I1=0 : O'"It10=O : RETlIF.:tl 
155 POKE 53252, >If.! : 0:>(t10=0 : 0'i't10=0 : F~ETUF.:tl 

160 REM t1OTIOt-l OF t1ISSILE 1 
161 TRAP 165' IF YI11+0\'Il1<1 OR 'It'l1+0·','t-11+L 
Ml>l28*( l+RES ) iJ;: O\ll1=0 THEH 0\'t'11 =0 
162 IF o'm1>O THEH Z=USROlOUE, tW','t-ll +O'rlil 
,OM1 , LMI , 243 ) : Z=USR( t'[)l')E. 1'1+'.,.l11 , 8, OYt'l1 , 24 
3):GOTO 164 
163 Z=USR( MOUE,. t'1+Vrll +0\111 , mil, U11 , 243 ): Z 
=Lt3R( t1:JIJE, M+\ll1 +U11 +O\llL 8, -[l'/t11 , 243 ) 
164 ),Ml=Yt1l+0'-,'m : POKE 53253, >::r11 +D>(t-\1 : >ll1 
=XI11 +0>(111: 0>(Ml=0: 0,/Ml=0 : FHURH 
165 POKE 53253, >(Ml : O:~t11 =0 ' 0'-,'111 =0 : F.:ETUF.:H 
170 REM t10TIOtl OF t'lI%ILE 2 
171 TRAP 174: IF Yt12+[I\l12<1 OR \l12+[I\'l'12+L 
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M2>12B*( 1 +RES) iJ;: 0'-,'r12=0 n£tl O\'t12=O : GOT 
o 174 
172 IF 0'1'112 >0 THEt'l Z=U:3R(t-l0I)E , [1+\l 12+[1'-,'t-12 
,1lt2, Ltt2, 207) : Z=USR( t1QUE ,. tl+\l12 , E; , O·-,'t12 , 20 
7) :GOTO 174 
173 Z=USR( t1Ol.£, t1+YI12+0'/t"1:2, Ot12 " U'12, 2(7)' Z 
=USR( t1.J.lE, ~1+YI12+Lt12+0·'it'12, 8, -[I'-,'t12 , 207 ) 
174 Yt12=",'M2+0'it'12 : POKE 53254, >::I12+0>(t'12: >J12 
=XI12+D.~(t12 : DI(tt2=0 : 0yt-12=0 : !\HUF.:fi 
175 POKE 53254 , Xt12 : 0:~t12=0 ' [1'(112=0 : F.:ETURti 

100 REt-1 110lm~ OF t1ISSILE 3 
lBl TRAP 184: IF Yt13+[I\l13<1 OR ·','t'13+[1·','t-13+L 
113) 128*( l+RES) iJ;: O",'t'13=0 TJ-£ti OYt13=O :GOT 
0184 
182 IF DYM.'3) 0 THEfi Z=USR(t-l0I)E, t'1+'ll13+0'/t'13 
, 1l13 , LM3, 63 ) : Z=IJSR( muE.. tl+Yt'E , 8, [lYt-13 , 63 ) 
'GOTD 184 
183 Z=USR( l'lOUE, t'1+Yt13+0';'113, m'E, UE, 63 ): Z= 
USR( tl)lJE.. t1+ \'t13+LM3+0\'t'13 , 8, -O\lE, 63 ) 
184 )'t13=",'M3+0\lt3 : POKE 53255, >:;[13+[1>(1-13 , il13 
=Xt13+O>(t13 : D/(t13=€l : OYr13=0 : FHURfl 
185 PI](E 53255" >(113 : 01<113=0 : 0'-.'113=0 : RETURti 
200 GOlD 200 
9015 PO<E 559,46+16t:RE::: 
9020 FffiASE=f'EEK( 106 )-S: POKE 54279, Pt-18A::: 
E : PI13ASE =F't1BASEt.:256 
9030 FU<E 53277,3 
9085 DIM [JI:J$( LP0) 
9090 RESTORE 9Hl0:FOR 1=1 TO LFfl :F.:EA[I E;'l 
TE : 00$( I , I )=CW$( 8'iTE ;. : tE>:T I 
9135 DIM 01$( LF'l ;' 
9140 RESTORE 915(1 : FOF~ 1=1 TO LF'l :,F.:EA[I 8\' 
TE : D 1 $( I , I )=CJ-I;:$( 8,/TE ) : t~on I 
9185 Olt1 02$( LP2;' 
9190 RESTORE 92.'00 : FOR I =1 TO LF'2 ' REAO BY 
TE : 02$( I , I )=C1-IR$( 8YTE :; : tt>n I 
9235 om 03$( LP3) 
9240 RESTORE 9,.'50 : FOR I =1 TO LP3 : F.:EAO 8'-;' 
TE : 03$( I , I )=CJ-I;:$( BYTE ) : tE>:T I 
9285 om Ot1l$(U'\3 ) 
92':-<0 ~:ESTO~:E 9300 : FOR I =1 TO Lr10 : READ B',' 
TE: m""$( I , I )=C~$( 8,/Tt: ;. : tiOn I : Ot-lll=AOF.:( [I 
tw ;. 
9335 om OMI$( U11 ) 
934fl RESTORE 9350 : FOR 1=1 TO LM1: F~EA[I E;'-;' 
TE' OMl $( I , I )=CHK1( 8'ITD : tl£:>::T I: m'l1 =AOF.:( D 
Ml$ ) 
9385 DIM 0tt2$( Ltt2 ) 

9390 RESTOF:E 9400 : FOR I =1 TO Lt12 : READ B..,' 
TE : 0112$( I , I )=CJ-I;:$( BYTE ) : t'IE}(T I : m'12=ADF.\ D 
112$ ;. 
9435 D U1 [lM3$( um 
944{j ~:ESTO!\'E 9450 : FOR 1=1 TO U'13: F.:EAD B\' 
TE : 0113$( I , I )=CHF.:$( 8,/TE ;. : t1E:,;T I , Dt13=A[!F.:( [I 
t-13$ ;. 
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9498 FOR I=PfBA$E+384#a+RES> TO PfEASE+
1824#< 1+RES):POKE Ii0 = l€XT I

9596 0FSET=PPBASE+512*CI+RES>-ATAB

9510 FOR 1=0 TO 4

9526 U3=IHT<OFFSET/256 >■U2=0FFSET-256*U3

9530 POKE UTAB+2,U2:pOKE UTAB+3,U3

9540 POKE UTr&+4,12S*<l-RES):P0KE UTAB+5

,RES

9550 POKE UTAB+6*i2S*Cl-RES)sP0KE UTAB+7
,RES
9560 UTAB=UTAB+S = 0FFSET=0FFSET+i28*C 1+RE

S)
9576 IF 1=3 THEN 0FF5CT«RBASE+3&*K 1+RE

9588 NEXT I

9680 FW. YP8, VP0+LP6-1 >=06$

9610 Pl$< VPliVPi+LPl-1 »1*
9620 P2$< YP2, YP2+LP2-1 >=D2$

9630 P3*< YP3j YP3+LP3-1 )=D3*

9650 m VMS, YN8+UH3-1 )=0M9$
9660 rOR 1=1 TO Lhl = J=YM1+I-1 = f1$(J,J)=UH

rk Asa n$c j i j ) hasc< om$< i, i > > > ■■ next i
9670 FOR 1=1 TO Lrt2^.J=Ytl£+I-l-m(J,J)=CH

RKASCCMKXJ»iASC(Dn2$(IiX>»'tEXT I

9680 FOR 1=1 TO LM3 = J=YH3+I-i = tt*(J/J)=CH

R$< ASC< t1$( J, J) >+ftSC( DK3$< LI))): NEKT I
9696 DIM B*(30>=FOR 1=1 TO 2vy-BP'AA')=CH

9700 DIM

9705 RESTORE 9728
9710 FOR 1=1 TO 37 = READ BYTE ■■ MQUEtt I, I )=

9720 DATA 184,104,133,204.. 164,133,293,10

4,133,206,104,133,205,104,104,133,297,10

4,104,133,208

9730 DATA 160,0,177,203,37,203,113,205,1
45,203,200,1%,207,208,243 >96

9999 GOTO 266

CONT

Number of Missiles: 0

Priority: 0

Then add the following lines lo the skeleton

program:

260 DIM D0i$<9>,D82*<9),D03$<9>

210 D01$=D0$

220 RESTORE 520
230 FOR 1=1 TO 9^RErD BYTE■ D82*C LI>=CHR

«BYTE)'NEXT I

240 FOR 1=1 TO 9 = REftD BYTE■D03*(I,I )=CHR
«BYTE>=NEXT I

380 REM t%t UIEM POINTER t. STRING **#
310 C=C+1

320 IF C>4 THEN C=l
330 ON C GOTO 346,350,340,360

340 O0*=D0i$'GOTO 370
356 D8*=D02*--GOTO 370

360 Q0*=D03$

370 P0$<YP0.YP0+LP0-1)=D0*
388 FCR 1=1 TO 9
3^ IF C=2 OR C=4 THEN SOUND U,2S:*:L6,9-

I

396 NEXT I
400 REM *** MOTION ROUTINE ***

410 A=STICK<0)
420 IF A=ll THEN XP0=XP0-1=POKE 53248,XP

0
4^ IF A=I1 T^N XP8=XP0-1'POKE 53248,XP

0
440 IF A=7 ~WB\ XP8=XP0+i^POKE 53248,XP0

458 IF A=13 TJCN DY6=1-GOSUB 109

460 IF A=14 THEN DY0=-1'GOSUB 100

470 GOTO 310

520 DATA 126,90,66,60,219,189,102,230,7

530 DATA 126,90,66,60,219,189,102,103,22

4

Program 2. Animation Demo

RUN the utility in Listing 1 and give the fol

lowing answers:

Graphics Mode: 18

Default Colors: NO

9010 SETCOLOR 4,7.2

CONT

Resolution: 0

Number of Players: 1

Color, Intensity: 1,6

Width: 0

Horizontal Position: 127

Length: 9

Vertical Position: 63

9100 DATA 126,90.66.60,219,189,102,102,231

Using your computer

in an interesting

application?

Write it up for

other COMPUTE!

readers to use.

..k;ne, 1982 Issue 25 

9490 Fffi I=PtBASE+384t( I+F:E~; ) TO FtlBA::;t+ 
1024;:'::( 1 +RE:; H'OKE L 0 ' tEX:T I 
9500 CfFSET=F1"lBASE+512:t( 1 +F:E::; )-ATA8 
9510 Fffi 1=0 TO 4 
9520 1)3= I HT( OFFSET /256 )' IJ2=OFFSET -256:(,:1.)3 

9530 POKE IJTA8+2, V2' POKE UTA8+3, lJ3 
9540 POKE IJTA8+4, 128*< I-RES;" POKE IJTA8+5 
, I;£S 
9550 F'O<E UTA8+6, 128:((( 1-RE::; ;" F'OKE UTA8+7 
I~S 
9560 VTA8=IJTAB+8' OFF:;ET=OFF~;ET + 128:!;( 1 +~:E 
S) 
9570 IF 1=3 THEH OFFSET=Pt'lBA:3E+384:((( 1 +F:E 
S)-ATAB 
9580 t-£)(T I 
%00 P0$( '·.'F"e, 'lP0+LP0-1 )=0(1$ 
9610 Pl$( WI, YP1+LP1-l )=01$ 
9620 F'2$( ",'P2, 'IF'2+LP2-1 )=02$ 
9630 F'3$( ",'P3, 'lP3+LP3-1 )=03$ 
9650 t1$( ""1"10, Yt10+Lt10-1 )=01"10$ 
9660 Fffi 1=1 TO LM1'J=Ytll+I-l ' t1$(J, .J)=CH 
R$( ASC<t1$( .J, .J ) )+ASC( 0111$( L 1);';" t,f}(T I 
9670 Fffi 1=1 TO Ltt2 ' J=Ytt2+ I -1 ' t'U\J, J )=CH 
R$( ASC( M$( J, J) )+ASC( OIt2$( I , I ) ) ) 'flE)(T I 
9680' FCf: 1 =1 TO Lt13 ' J='!t13+ I -1 ' t1KJ, J )=CH 
R$( ASC( M$( J, J ) )+ASC( Dt-13$( I , I ) ;. ;. ,t·£:,<T I 
9690 DIM 8t(30),FOF.: 1=1 TO 30 ,B$( L l)=CH 
R$( 0 ) 'HEl{T I' 8=ADR( 8$ ) 
9700 OIt1 MCMO$( 38 ;" tl0lJE=ADR( t101')E$ ;', t1=AOR 
(t1$)-1 
9705 F:ESTORE 9;'20 
9710 Fffi 1=1 TO 37 ' READ 8YTE ' t10lJE$( L 1)= 
(;ffi$( BYTE) 'HEn I 
9720 DATA 104,104,133,204,104,133,203,10 
4,133,206,104,133,205,104,104,133.,207., W 
4,104,133,208 
9730 OATA 16£1,0,177, 203, 37 ,208, 113,205,1 
45,203,200,1%,207,208,243, 96 
9'?B9 GOTO ~J0 

Program 2. Animation Demo 

RUi\ Lhe lILiliL)' in LisLing I and g ive Lhe fol 
lowing answers: 

Graphics Mode: 18 
Default Colors: NO 

9010 SETCOLOR 4,7,2 
CO NT 

Resolution: 0 
Number of Players: I 
Color, Intensity: 1,6 
Width,O 
Horizontal Position: 127 
Length,9 
Vertical Position: 63 

9100 DATA 126,90,66,60,2 19,189, 102, 102,231 

COMPUTEI 

CO NT 

Number of Missiles: 0 
Priority: 0 

Then add Lhe fo llowi ng lines LO Lhe skeleton 
program : 

200 DIM 001$(9),002$(9),003$(9) 
210 001$=00$ 
220 RESTORE 520 
230 FOO 1=1 TO 9'READ BYTE ' 002$( L l)=C~ 
$( BYTE) 'NEXT I 
240 FOO 1=1 TO 9'REAO BYTE ' 003$(I,I):C~ 
$( BVTE ) ' NE>n 1 
30il REl1 *** UIEW POIHTER ~ STRIHG *** 
310 C=C+l 
320 IF 04 THEN C=1 
330 ON C GOTO 3#.\,350,34£1,360 
340 00$=0131$ ' (;oTO 370 
350 00$=0132$ ' GOTO 370 
~ 00$=003$ 
370 P13$( ,-(P0, W"e+LP0-1 )=00$ 
300 F~ 1=1 TO 9 
385 IF C=2 OR (:=4 THEt~ SOUtlD fl, 28:n , 6, 9-
1 
390 NEXT I 
400 REM :U* MOT I ot~ ROUT HIE ~(:t* 
410 A=STICK(0) 
420 IF A= 11 TI-EH )(P0=>HH' POKE 53248, )(P 
a 
430 IF A= 11 TltH XPO=)<P\3-1 ' POKE :.3248, ;(P 
13 
44e IF A=7 THEil )(P0=>(P0+1 ' POKE 5324:3 , :,-;P(I 

450 1 F A= 13 Tf£N oYe= 1 ,GOSU8 1 (10 
46e 1 F A= 14 Tf£fl Oo.,'e=-l , GO:;U8 100 
470 GOTO 310 
5c."€1 DATA 126,90,66,60, 219, lE:9 , 102, 23ij, 7 
530 DATA 126, 90,66,60,219,189,102 , 103, 22 

127 

4 © 
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VIC/PET BASIC

Program

Transfers

Jim Butterfield

Toronto

BASIC programs flow easily from the PET to the

VIC. VIC has a relocating feature that repacks the

incoming program into whatever space that VIC

has available. That's a necessary trick: BASIC may

start in any of three different locations within the

VIC depending on what extra memory has been

plugged in.

It's a little more difficult to transfer programs

from the VIC to the PET. The stable PET/CBM

system expects a BASIC program to be set up for

one specific start location. The PET isn't equipped

to handle this flighty VIC format which seems to

hop around from place to place.

So for VIC-to-PET transitions we need to cope

with a "memory mapping" problem. There are

several ways to approach this; some of my favorites

are itemized below.

Keep in mind that we're discussing BASIC

programs only. Machine Language may need

different and special handling. And don't forget:

PEEKs, POKEs. WAITs, I'SRs. and SYS's will

probably need coding changes to work successfully

in the new environment.

A Few Methods:

1. LOAD the program into the VIC with the

3K expansion module in place. SAVE the

program. The program will load correctly into

the PET with no further modifications

needed.

Note that the VIC must have the 3K expansion

and no other. The 8K expansion job won't work.

2. Before loading the VIC program into the

PET, type NEW; then FOR J = 0 TO 2:POKE

4096+J,0:POKE4608 + ),0:NEXTJ.

Load the program into the PET. Type LIST. If the

program isn't there, type POKE 41,16. Type LIST.

If the program still isn't there, type POKE 4 1,18.

Don't forget to reset your PET when you've

finished playing with the VIC program.

Each of the above combinalions corresponds

to a VIC configuration at the time the program

was saved. If 3K expansion was in place, the first

LIST will work without any POKE (see method 1).

If no memory expansion was there, POKE 4 1,1 (i

will do the trick. If 8K or more was there, POKE

41,18 is the magic combination.

3. There's another technique available called a

Merge. Space is insufficient to outline the

whole story here. Suffice it to say that you can

use a complex piece of magic to perform a

cassette tape Merge; you can use special soft

ware for a disk Merge (for example. Power has

this feature) or you can use a machine

language program specially written to do ihe
nick.

The capability of merging BASIC lines to

gether is quite important: its usefulness extends

far beyond the simple objective of transferring

programs between machines. [See "BASIC Program

Merges" in this issue. J ©

NEW UIC-20 AND PET PRODUCTS

""COMMUNICATION CARTRIDGE***

Makes VIC into dumb terminal with selectable
parameters.

Model MW-300 49.95

***V-DATA BASE CASSETTE***

Allows user to input mail lists, and mini

inventories.

Model MW-301 29.95

* *8 BIT DIGITAL TO ANALOG CONVERTER
AND 8 CHANNEL ANALOG TO DIGITAL

CONVERTER***

Allows your VIC or PET to output analog signals.

Plugs into your parallel users port. Has capability
for 8 channel analog to digital conversion.

Model

Model

MW-304p PET

MW-304v VIC

139.95

129.95

MICRO WORLD ELECTRONIX INC.

B340 W. Mississippi Ave.

Lakewood. Colorado 80226 (303) 934-1973
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BAS IC programs fl ow easil y from the PET 1O th e 
VIC. VIC has a relocating fea lllre that repacks the 
incoming progra m into whatever space that VIC 
has available. That's a necessa ry trick: BASIC may 
start 111 a ny o f three d iffe re nt loca tio ns within the 
VIC depending on what ex tra me mo ry has been 
plugged in. 

It's a little more difficult 1O transfer programs 
from the VIC 1O the PET. T he stab le PET/CBM 
system ex pects a BAS IC progran, 1O be set up for 
one specific sta rt loca tio n. T he PET isn't equipped 
to ha ndle this fli ghty V IC format wh ich seems 1O 

hop around from place to place. 
So for VIC-lO-PET tra nsitions we need to cope 

with a "memo ry mapping" problem. T here are 
seve ral ways 1O a pproach this ; some of my favorites 
are ite mized below. 

Keep in mind that we're d iscussing BAS IC 
programs on ly. Machine Language may need 
d iffe re nt and special handling. And do n't forget: 
PEEKs, POK Es. WA ITs, USRs, a nd SYS's will 
probably need cpd ing cha nges to work successfull y 
in th e new environm ent. 

A Few Methods: 
I. LOAD the prog ra m in lO the VIC with the 
3 K ex pansio n module in place. SAVE the 
program. T he program will load correctl y in lO 
the PET with no furth er mod ifi ca tions 
needed. 

Note tha t the V IC mUSI have the 3 K ex pansion 
and no o ther. The SK ex pansion job won't wo rk . 

2. Before load ing the VIC program into the 
PET, type lEW ; then FORJ = 0 TO 2:POKE 
4096 +j ,0:POKE460S + J,O: NEXT J. 

Load the program inlO the PET. Type LI ST. I f the 
program isn't there. type POKE 4 1, 16. Type LIST. 

Ifth e program still isn 't there, type POKE 4 1.1 8. 
Don't fo rget lO rese t your PET whe n you've 

fini shed playing with the VIC program. 
Each of the above combinations co rresponds 

1O a VIC configuratio n at the time the program 
was saved . If 3K expansion was in place, the first 
LIST will work witholll any POKE (see method I). 
I f no memory ex pansion was there, PO I< E 4 1, 16 
will d o the trick. I f 8 1< o r mo re was there, POK E 
4 1, 18 is the magic combination. 

3. T he re's another technique ava ilable ca lled a 
Merge. Space is insufficient 1O ou tline the 
whole SlOry here. Su ffice it to say that yo u can 
use a com plex piece o f magic 1O perfo rm a 
cassette tape Merge; you can use special soft
wa re fo r a d isk Merge (for example, Powe r has 
this feature) or yo u can use a machine 
language program speciall y wri llen 1O do the 
trick. 

T he capabili ty o f me rging BAS IC lines to
gether is quite important: its useful ness extends 
far beyond the simple objective of transferring 
prog ra ms between machines. [See "BA S IC Program 
Merges" i ll th is iss1Ie.] © 

NEW VIC-20 AND PET PRODUCTS 
···COMMUNICATION CARTRIDG P ·· 

Makes VIC into dumb terminal with selectable 
parameters. 
Model MW-300 49.95 
···V-DATA BASE CASSETTE··· 

Allows user to input mail lists, and mini 
inventories. 
Model MW-301 29.95 ···8 BIT DIGITAL TO ANALOG CONVERTER 

AND 8 CHANNEL ANALOG TO DIGITAL 
CONVERTER··· 

Allows your VIC or PET to output analog signals. 
Plugs Into your parallel users port. Has capabil ity 
for 8 channel analog to digital conversion. 

"
~.~ 

d~ '. ....r= . . ' -. - -
Model MW-304p PET 139.95 
Model MW-304v VIC 129.95 

MICRO WORLD ELECTRONIX INC. 
6340 W. Mississippi Ave . 
Lakewood, Colorado 80226 (303) 934-1973 



GRAFIX MENAGERIE $11.95
Demonstrate what your S300 mirocle can do! Two-progrom

set unleashes VICs graphics. SHOWOFF contains Color

Koleidoscope, Arcode Critters, Custom Fonts, Electronics

Schematic, ond Music Notation. PLOTTING uses dot-plot and

line-plot routines to make equations perform computer video-

art on your screen. Change equation values and create yourj

own interesting patterns. Plot routines may be easily included^

n your own programs.

GRAFIX DESIGNER ..
Two-progrom set Helps you design tuitc

GEN/EDIT displays an enlarged 8.8 square

in it ond turn dohOriOroHlotormacharcsct

or recoil ot random, load DATAMAKER w

Characters automatically become numbered data statements. Save

them on lape jusi like a program. Instructions included torappendmrj

10 ony new or old progrom. Build libraries of graphics... throw away

the graph paper!

.. $14.
■n grophics

moveihscui

rlholdilOO)

hen finished

95
charac

sororo

Erase.

desian

\

en.

urd

edit

ina

from

miDuuesT miCRO
UN-WORD PROCESSOR ($12.95). Who. else do you cd! q proa.™.* which does w(
word procestof doei. ye. it ii just 'oo simpi* ond «asy lo use? Enter ts*.. . Edit... Ltil.,. 5ave . juit like
o program. Send to printei for finished copy. Save paragraphs separately, then merge in any order for

printing R«quir«i only Iwo Una o+ BASIC to access tho M/l routines: o»er 3»; avo.lnble lot l«>t, fat

VtC-1313 or RS-232 printers.*

BANNER/HEADUNER ($14.95). Two-prog.am sot mokes CtANT headline, ond bonr>«r. on

your punier. HEADUNEK pnnti larga characters access fhe page in three liiei BANNER lurns the

characters iideways. printing continuoLidy down the poper roll. Up .o three lines of tent, nearly unlimited

in length. (How about o ten-fool long llW£tCOME H0ME"?| for VIC 15! J o< KS-232 printers.*

TtCKERTAPE ($14.95). IntMTOpmriwm! Watch your mexoge glide smoothly acros. the Kreen in
color. Adds motion and interest to cny meswors deploy. Posrtron on any line, even mi* w>ih normal

printing. Twobuillinchorocter teti: itondofd and BOID (or use custom lets from our LiBBAKf VOL. 11.

M*«og. apathy: * 2K by>e>. UBRARyVOL. 1 ($12.95). Add sfy.e to d.«plc.y. wHt, «*
full »« of cuilom charocter fonts; UPPERCASE. lowBrccue, numerals,

punctuoiion, etc. Simple to fancy itylei. Upper and lo-<er caie stored

veparotely; toad upper alone to save ipocc .. load both for o Ml

wt. May be met* with TICKERTAPE.

VIC-PICS .... digitized pictures! $18.95
Nineteen fascinating high-resolution picture* to display

On your VIC screen. Created by digitizing video camera

■mages. Includes portraits, models, scenery, and much

more. Over 16K points analyzed in eoch picture. Three

styles: hi-controst, dithered, and colorized. Compatible

with both color and B/W jets.

TERMINAL (S14.95).A1I machine longucge! FAST! Enables VIC.oemulcie

a standard terminal. Add o B1ZCOMP modem directly lor RS-232 modem with

imerfoee-)and access SOURCE. TELENET, or on/ of the het Bulletin Boards around

the country [I.si included). Special (eaiurei include reformatting screen data 'or

easier viewing and icreen-dump of data lo VIC1515 prrnter.

DISASSEMBLER ($14.95). Improve your M/tiMli m y«ii»udyth« VIC'i
ROMs. Fast disossemblji lo screen or printer with handy hei.'dec ond det hei

conversion. Includes key VIC addresses lo study. For ViC-1515 or HS-232 prinlen.*

Thii the

RS-232 INTERFACE ($49.95). Get more OUT Df y

into User Po't: needs no eiternol power. Bi-directional operat

Full initruciions for use. Includes M/L handshake "wedge "

,r VIC Plug-in inter-

adems. Simply plug

in. 90 day warramy.

miDUJEST miCRO Rssocifltes Pa Box 6148 tC.mo.64110
Include 51,25 for postage and handling.

Missouri residents odd 4.6% sales lax.^

LET COMPUTERMAT TURN YOUR VIC-PET-CBM INTO A HOME ARCADE

VIC SOFTWARE PET/CBM
ALIEN INVASION - An.iaV style excitement lor youi VIC. Look out here BOMB'S AWAY — Can you slop him? The crazy bomlwr drops ihe bombs

ihey fame Aliftis .«»• descending from thv sky Move your User intu position Ironi !hi' lop ot [he screen You yet 3 buckets lo catch Ihem Before you know

titid rli'lenci ilw eortli Ihf <ill,u ks .ire unending can you survive tir will n bombs are tailing so last you wonder when he will slop Just when you think

vadei rule llv galaxy M.»ik- exlrds on this one 21) levels of pkiy .. .59.95 von htlve. him umier cotllrol your bucket gets smaller Is your hand quicker

CATTLE-ROUNDUP The cows .ire louse in the maze You rwnw 2 than your eye?

minutes to gel each awlwk into theconrdl. Youcan push, cotixondcdll the Cass 8K $9 95

cows. Some cows are not wry smart and some are very stuliborn You will .crrnniiNi . ^ ,, ,. . w
l, ,, u i ,i a • i.i i ■. i .u ' i . r- t ASltKOlDZ isytHitshmvs jsw.innol killer Qiinimjioid/ Youaifond
h.wi1 to hi-lpihi'tn tx'i^m-lul tlut you dim t li-aie the coruiliwte open Color „ , .... li

. r- . , i , . i , -„ „, co isum course and miibl di'Stroy inem helore they bids! you into the next
gr.iplins ,ni(i sound t.iqln Ifvels ol play .ind >i time- limit 59 95 ,- ,, , , ,
uc *n i-mvi v j u i w y.il<i\y hour levels ul pl.iy rids nyperspaire keys thai move you around.
HtAU UlN loui i.ir moves lorw.ud.iri)u:id the i.wiMr.ick \ouc<in move . vT . . . , ,

, -,- , , Arc.ide style enteriiiinmem at us tmesi Oreai yraphics and sound
up. down, nyht and left. Iry lo store points hy running over the dots on the .. .. x(. ' .„„,

track Walchoin tor the crusher it you crash you lose.idir Four cars and

bonus levels Full color graphics .ind sound Fajjiaciioniindveryoddirting "■> MDNCHMAN - How many dots uaii you cover? It's you ayainst the

lewis ol play $9.95 computer munchers 21P and ZAP Can you clear the ma/e first or will they

SNAKEOLH - Blocks appeal on the screen .it random You move up. gel your1 Number keys move you up. down, right and left GRhAI

down, nyht and Ic-ll and try to move your snakeovei the blocks. Each block GKAI'HICS ANtJ SOUND

that you get raises your score Keep building your score but watch out CilSS UK S9.95

because the escape routes keep yeltma smaller 1 ime limn, color graphics T. nr-c-r *"■*-.»•». * mn i l. i i .k .
, ., ? i ..i .-. IAKC>ET COMMAND — lis you against a barrage ol enemy lasers that are

and sound i games on IhiB cassette Stukeoui I player Snakeoul and , c , , ,, ,
T ,,i , ,„ *n rti- aimed .u your amnio dumps Sight in on the targets ana score as many hits as
happet 4 Lewis ot Plat $9.95 . , » j .l .l j u i. -e i i .
T + nr*~T ^-^.,.,,,,r. ., , vuu dare As vtmi skill increases so does the the diiliculty (5 levels to
lAKCitl COMMAND Move voui uwr into position .md get ivmK tor . . T, , ., . , . „ , .

_ ,, , ,, select I 1 his is an artade si vie game with greal graphics and sound elfects A
sonie uuiiK action iJilleient tvpes ot missiles are dropping How inanv can ,„-,- ^a±.

. . j tl ii. i _, jj-iT i in must lor your Phi CBM
you shoot down I hey all travel at dtlterem speeds anddilleri'nt levels tou (• >m si) qk

must be last on the trigger toyel them all lime limit, bonus points and verv

addicting Color graphics and sound Arcade style tun. 10 levels .. .$9.95 VIC AND PET ARE TRADEMARKS OF CBM

ALL VIC SOFTWARE RUNS IN

STANDARD 3K VIC.

PET/CBM SOFTWARE IS DESIGNED TO RUN ON

40 CHR SCREEN AND STANDARD 8K.

COMPUTERMAT -BOX 1664. DEPT C

LAKE HAVASU CITY, ARIZONA 86403

WRITE FOR FREE CATALOG OF VIC PET SOFTWARE

PLEASE ADD $1.00 PER ORDER FOR SHIPPING

from 
mlCWEST mlCAC 

.. Il.l1 .. 'X MENAGERIE ..... $11 .95 
Demonnrole .... hot your S300 mirocle can do! Two-program 
sel unlcoshes VIC's graphics. SHOWOFF conloins Color 
Kaleidoscope, Arcade C.itTers, Cuslom Fonh. EleCTronics 
5<hemOlic, and MUI;c Nolalion. PLOTTING useldol-plaland 
line·plot rou tines 10 moke equolions perform compuler video-
0 .1 on your screen . Change equation values and 

UN-WORD PROCESSOR ($12.95), WIIOI ebl do you (aU a p,ogrom whim do~ wt>at a 
.... o,d p,lKlnor du •• ye'" it jv.,.oo Ji ... pli ond IOIY to u~? En'" ,u' . £d,' ... LII .•. Sa~1 .. j .... "ik. 
a p,og'O"' . S ... d '0 p,in,,, lot fin .. lted copy. Sa~. pa,ogroph.loIp<>ro,.l)r. 'hen m .. gl in ony o.dl' lOt 
polll,;ng Rlqui,.. only ''''0 ~ne. of BASIC to o<:c ... , ... MIL routi.,,,; o~" 31( ovo,lobl. I .... 'u'. for 
VIC·UI S or ItS·232 p, inter'" 

own inleresling pOl!ernl. Piol roulinln may be eOiily i I 
in your own programl. 

BANNER/ HEADLINER ($14.95 ). T ... o-p<~ro ... '" mokll GIANT h,odli"" olld bo.,n". on 
you. pm,,., . HEADlINEJIt print. lo,ge <ho,o<II" 0('0", 'he pog. ill ,h.H .il .. B.t.NNER IUlft, 'hi 
UllI,lI(1'" ~d, ... oy. , prin"ng (OIl';lluouloly do",., ,hoe pope. ,all. Up '0 ,h'e, trnll of .ul. "eo,1y unlimitea 
i" It.,glk. (How obou. 0 ,,"·foollong "WElCOMf HOME"?) fa. VIC · ISIS 0' RS,231 prJn ' efl .' 

GRAFIX DESIGNER ..... $14.95 
r .... O·p'OIl'om 181 heipi you delign cu,lom Il.oph;c, choroele ... 
GEN/ EOn dllploy. On enlOlged 8.8 I~uo'e ; mo~" Ihe cu''''' around 
In,' Dnd lu.n dOli on o. 01110 form 0 ,hotocle. (hold\ 100). E,ole, ed'l 
0. fecall 01 .o"dom load OATAMAKEII when lini.hed dewllnin!il 
ChOlD,,,,\ o ... lo,"o",olly become numbered do.o lIa'emen'l . Sa_e 
.hem on lOpl jul! I,ll a program. In.,ruc"on. included for append 'ng 
.0 any new or old program. Build librorie. of grophio . . . Ihrow away 
.he g,ol=h pope'! 

TICKERT APE ($14 , 9S) . Intertvpl-dri.en! ~o"h you, melloge glide lmoo,hly OC'OIf IhI .. ,.,n In 
color. Add. morion and ;Il '.rll' 10 any ",eSloge dilplgy. POI",on on any lin" , " .," mi .... .th no,,,,ol 
p,inring. T ... " b";J! ·11l (noroe' " ten: lIondo'a and BOtD (0' llie Cllllom lell j,om our llBa:ARY VOL. 1). 

Mellog, copoclTy:@J 2Kbyln. UBRARY VOL. 1 ($12,95 ), Add lIyle 10 d" plo>" with Ji. 
full ~"of n,"o", eho.oCTe, lonto; UPPERCASE, Iow",o,., n..,,,,erol,, 
pUM'uotion, etc. $;""pl,lo loncy ,tyl ••• Upper ond low .. 1'0" lIor,d 
loIporalely: load uPP" olon" 10 lOVe 'poc, .. Iood bo'" for a lu. 
HOI. IIoay be lIIed .... i'h flCKfRTA'f . 

VIC-PICS .... digitized pictures! $18 ,95 

TERMINAL (S 14.95). ""moehille IOllfilucfile! fAST! Elloble, V1C 'o.mulo te 
° IIondo.d letmina !' A.dd a BIZCOMP mode ... d!fe(fl~ (a. RS ·'J2 modem willi 
,1l".lcee ' ) a nd oeceu SOURCE, THENEY. 0' any 01 ' he fr" Bull" ,n !oo,d. otound 
Ihe eo~nl.y ('''' 'tlCluded ), Spee'ol leolu.el 'tlClude , elo,mOIl,ng I(,.,n dOlO lor 
eO" .. v"w'ng and " ' HIl-dump 01 dOlO '0 VIC·ISIS p"nle. 
DISASSEMBLER ($14.95 ), ,,,,p,ov,, you. M t Ik,lI. 0. you \lud, !hl VIC. 
ROMI fo.1 di\o"embl" o .ueen 0' prrn' ... .... 111 hondy hu/ d.e ond det/ he . 
eon"elllon. Indude. key VIC odd,e~.e'lo IIudy F .... VIC·ISIS 0' RS-'J2 pm.le ... ' 

Nineteen fascinating high . resolut ion pictufes 10 d isplay 
on your VIC scree n. Created by d ig itizing yideo camero 
'mages. Indudes porTraiTs. mode ls. scenery, and much 
more . Qyer 16K poiniS analyzed in each picture . Three 
styles: hi·cOnTrOS', d iThered. and colorized . Compatible 
wilh both ("olaf ond B/ W sels. 

Th" i, ' he one we u.e. 
RS- 23 2 INTERFACE (S49 ,95 ). Ge' mo.e OUT of you. VIC PI~g·in ,nle" 
loee eommunica'el w;lh mo" , to ndord ~riol pnn'e" and ",odeml. s. ... ply plug 
,nlO Uler POri: need. no e>!ernot power. S, ·d!fetloOllol op",o loon. 90 day wo"only. 
fuU ;"' tructron, fa. ure. Indud ... MI l hondlhoke ~ .. edge .. 

LET COMPUTERMAT TURN YOUR VIC-PET-CBM INTO A HOME ARCADE 

VIC SOFTWARE PET/CBM 
A LI EN INVAS ION AI, .Id. · :.Iyl., ~"l'I l k'nWI!1 tUiI/UUI VIC Luuk oul h"lt' 
Ih"'~I"onlt' Ah.·Il:. ,lit' d"l>l"lld l ll~i , u1l1Iht'"k~' Mu\'k' ~'nul 1,1:.1.'1 IntUpu:.IIIUIl 
,Ind dk' lk'nd till' ".lIlh TIlt' ,llI,lt k:. ,Ill' ulllmdlll~ t.1Il you "UI\1\'l' tlr IMII 

V,ldt' l l ui,' ttl\' y.II,I\ ~' M,m, ."t"I:' o n Ih,:.oll., 2U lk'I.- k' ls 01 p1.1Y , .. 59.95 
C ATTLE· ROUNOUP r ht, til ..... :. .u,· 100:.1.' 111 Ih.' 1110.11. ' Yuu h.l\ t' 2 
1II11IUlt':.1II ~d ,',1, h 'UI.\' h .... h "'h! II", ,U1r..1 YIIU, ,Ill }.Iu:.h , ,'0." ,\lid ••• 11 It I\' 
,·lll.l.'!> SUIll<' lUW:' . 11 .' 1101 . ,",,' :.111.111 ,lIId "COI1\. ' .11.' \,"V :.Iuhll(lftl You \\.~II 
h.w. , 10 twlp 111\'111 80. ' "lI d ullll.i1 !I/UII dun ·l lk' .... t' Ih. " 0 11 •• 1 ~.II\ ' ui>t.'n Culor 
~r.,phlt :. ,md :,olltld EI~hl 1.·\ t 'l:. 01 pl.IY . \I ,d 0\ IUlll' IUlUI .. ....... $ 9,95 
H E AD ON Ytl lI! "II 111m', '!> lorw.lld M o und Ih,' ,.tt'.' 1',I ,' k Yuu ,',m 1Il0Vt' 
up. dUWII . I \~h l ,\!ld Idl Tr ~' Iu S,'Uf,' ptml!S by nlllmll~ IIVt' r till' dOl :. un Itlt' 
II,,,' k W,lh'huul lu l Itwou:.ht'T 11 yuu l"f.lsh \i llU 10:"" ' , ' 0\1 F"UI,·,II:.,l11d 
l"ltlllll:. 1. 'v,'I!> Full \ "I", !jl "pl",':' ,, 'id !tOulld r":.1 .I, IIUII ,1Il(1 vlf ry .ld(h'· III I~ '1 
It'wl:. uf pl'IY .•. , .... ,.",. . ..... , $9.95 
SNA K EOUT BI", 'k" .IPI"" ,II 1.111 l iw :.I.·Ik'l'!I . '1 r.ll ictum Yuu mUl'l ' u p. 
du\\,·n . n~hl ,md 1, ,1 1 ,l11d If \ Iu 1110\,1' Y\ '\ II SIl.lk,' 1\\', ' 1 I h ,· b lOt' ks E.1,·h hlOt' k 

Ih,11 you !:WI 1.1Il>l':' youl !>tOh' Kt.'t'p hUl ldlllg yUUI l>l'0Ik' hU I " \ II , 'h oul 
tli',' ,l USl' Iht' t.' So,·ilp., ' Olll\>" kt'k'p ~t'll ln~ S!l"kl li k'T T mll' hmll. "0101 ~ I ,lphl':' 
.1nd sound J ~,IIl"':. 011 II-n:. ",I:':'k'l h ' S'loIkt'oul "! pl,IYk'1 SII,lkk'ul!! ,\lid 
TrdPPt'1 4 Lk'\'t'I" ul PI,,,· ...... . _. . ..... $9,95 
TARGET COMMA ND Mu w ~'uur L.bt." IIllu 1",.",11011 <llId!!t'1 " ,.Id), lUI 
l>(,)I1ll' qUl,k _ .. 11011 D ,nt ' It'1I1 I~pt':. u l 11,,:.:.II\·s ,Il k' d~uppln~ Huw IIl.1l1\ "III 

you :.hool down Tht'1/ .11l 1r.llk'1 .11 d, lll' ft'1I1 sPt'l:'d:. ,\lid d,f1k'ft'lI l kwl:. Yuu 
mU:. l hk' 1, ' :.1 un lhl:' 1r~Yt-'r lu~'1 Ihk'IlI .1H Tmll' hll ll t. bOIllI:' PUIIII:. .lIIdH'I \ 
.,dd" Illlg CulUl gl, lphl':' .md !to,"ld A"·,,d .. sl~' It' 11111 10It'\I.'I:. .. ,$9.95 

ALL VIC SOFTWARE RUNS IN 
STANDARD 3K VIC. 

COMPUTERMAT - BOX 1664. DEPT C 
LAKE HAVASU CITY. ARIZONA 86403 

BO MB'S AWAY - Com ')oUU :.IOP hlml Tht.> ndZY bombe, d ro p s Ihe bombs 
h orn Ih t'IUpO! Ihe l>I. lk'k'n YOU 9t'1 3 bUl' kk'IS to calch Ihem Beloleyou know 
II bumb:. .lI t ' t,llhug SO lasl you wondefwhell he wIll SlOp JUSI when you think 
vuu h,Wl' hun Ulldl:' r ,'unlTol you r bucket gel S smaller Is your hand qUicker 
Ih.1II your l'yt,1 

Col :':' 8K ." .. 

ASTE RO ID Z It:,yuuI :.h,p "s ,l s wMmolklllelgrlmnldI Old:.: Youdl f! o na 
loll ':.1\ 11l ,'uur:.t' .m d muSI d,'s troy Ihem N!lore Ihey b last you InlO Ihe nexl 
~,ll' I l\Y FoUl Ik' wl:. ul pla y Has hypers pace keys IIK11 move yuu a round . 
AIt',ld" :,1""1" ""WrI ,llllm"1I1 a l ItS 11III:'SI Gledl gr':lph,cs and sound 
C.IS:. 8K .. . . . .... .. .. ... . ... ...... . .. . 

M U N C IiMAN .- Ho w l1lt.iny dots ,dll you rover') It ·s you ilgams t Ihe 
\'umpull'f IlIUndll'l !> l iP .m.:! ZAP Can you d l'<1T Ihe mille III SI or v.~l1 Ihey 
~"I ~'uu) Numb .. r kt'Y:. muw you up. dov.'ll . flghl ,\I,d leI! GREAT 
GRAPHICS AND SOUND 
Col:.:' 8K 

TARGET COMl\1AND ~ Ir s ~'ou ilgillllS1 <1 b<i rr3ge 01 enemy 1azers tha I afe 
.11111 • .'d ,11 yO\l r ,Immu dump:. Slghllll on lhe largt'ls,md scOleas manyhllsas 
yuu d,lIk' A:. YUu, :.klll UI\Tk'il~S SO d()('s the Ihe dl l1 lculty 15 levels 10 
:.1.'1. ','11 T hl!> I!> ,1I1"'l l ... d" :.Iylk' g,lnll' wllh g l eal g rilphll'S lind soulldeliec ls A 
lIIu:.1 tUI ~'UlIr P ET C BM 
c.,:.:. 8K 

VIC AND PET ARE TRADEMARKS OF CBM 

PET/ CBM SOFTWARE IS DESIGNED TO RUN ON 
40 CHR SCREEN AND STANDARD BK. 

WRITE FOR FREE CATALOG OF VIC PET SOFTWARE 
PLEASE ADD $1.00 PER ORDER FOR S HIPPING 
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Part I of this article appeared in the March, 1982, issue

and Part II appeared last month. This completes the

routines which comprise the Supermonitorfor the Ohio

Scientific Superboard Computer.

Supermonitor:

Part III
Frank Cohen

Pacific Palisades, CA

Here is the conclusion to a long and complex pro

gram which adds functions to a Superboard II

which you would normally find only in an advanced

operating system. These functions make it easy to

display, move, and modify machine language

programs and data.

The programs listed so far have made up the

framework of the Supermonitor. The first program

presented was called Hexdump and did nothing

more than dump an address and eight bytes of

data onto the screen. Hexdump was listed first

because subsequent programs use some of its sub

routines. The second article included two pro

grams. Endata prints a line of eight bytes of data

and allows you to modify the contents. After you

have modified a byte, Indata allows you to move

forward, backward, or skip over subsequent mem

ory locations. Bmove is a simple block move pro

gram. Bmove moves a whole block of memory to

another location in memory. With just these three

programs, entering and editing maching language

data is much more efficient and easy than using

the ROM Monitor program OSI supplies.

Without a disk system, loading Supermonitor

in its entirety takes about five minutes with the

Super/board's 300 baud cassette interface. With the

assembly listings of Supermonitor you can use only

the programs you find interesting. By doing this,

you can limit the size of Supermonitor. The listing

of the main menu program shows all the equates

for all the programs.

All of the programs of Supermonitor use a

program called Supercursor Y 1.3 (COMPUTE!,

December, 1981, #19, p. 124) to handle its video

output. Supermonitor is installed directly below

Supercursor at the top of an 8K byte Superboard

II. It you don't want to use Supercursor, you can

write your own video output routines. To use

Supercursor VI.3 a program puts the ASCII char

acter in the CPU's accumulator and executes a JSR

to its start address, located at $1E8O. Supercursor

also has routines to "Home" the cursor and clear

the screen. To use the Home functions, jump to

the subroutine at $1E8O using a JSR. Use the same

instruction to clear the screen at $1EC2.

A Brief Review

Let's go over some terms. An assembler is nothing

more than a program which takes programs called

source code and converts them into machine instruc

tions (called object code) which can be directly execu

ted by your computer. Assembly language is made

up of three-letter codes which abbreviate what the

CPU [Central Processing i'nit] executes. For example,

one commonly used instruction is the "load the

accumulator" instruction. In machine language,

the code is an A9 followed by the byte to be loaded

into the accumulator. In assembly language, the

instruction looks something like this: LDA. This

stands for LoaD Accumulator. But load it with

what?

The 6502 microprocessor has twelve different

addressing modes. So, following the LDA instruc

tion, the assembler looks for the type of addressing

to use. One of the most common is the immediate

mode. To load the accumulator with the value 00

(hex) the assembler instruction looks like this: LDA

#$00. The pounds sign (#) stands for immediate

addressing and the dollar sign ($) tells the assembler

that this is a hexadecimal number. If you left out

the pounds sign, the assembler would think that

you want to load the accumulator with a byte re

siding at location $00 in the zero page of memory.

Executing an instruction like LDA $1000 tells the

assembler to load the accumulator with the byte at

location Si000 in memory. Labels may be used

instead of the actual numbers.

These labels are called equates. Before entering

the program into the assembler labels can be de

fined. By defining the labels, specific numbers are

assigned to alphanumeric names. In the listing of

the main menu program, the major equates are

shown. For example, the equate named cursor is

assigned the value S1 E40. So. when we tell the

assembler to jump to a subroutine called cursor

(JSR CURSOR) the assembler will execute the

subroutine starting at $ 1E40. L'sing equates,

assembly language becomes easier to read.

Main Menu

This is by far the simplest of the programs. By

entering at $1 A7B (called SPMON) the program

first clears the screen, then homes the cursor and

reads the keyboard. When a key is pressed, it checks

to see if it is a valid character. If it is, wejump to

the correct program. If not, the screen is cleared

and we return to the beginning of the program.

The valid characters are listed below:

G - EXECUT, transfers control to a machine

language program

I — INDATA, displays and modifies memory

130 COMPUTII June, 1982. Issue 25 

Pari I of Ihis aI·tiele appeared in the Man h, 1982, issue 
and Part II ap/leared lastlllonth.. This com/lletes the 
roulines which comprise the Supennonitorfor Ihe Ohio 
Scientific SU/lerboard Computer. 

Supermonifor: 
Part III 
Frank Cohen 
Pacific Palisades, CA 
He re is the conclusion LO a lo ng a nd complex pro
g ra m which adds fun ctions LO a Superboard II 
which you would no rma ll y find only in an advanced 
ope rating sys tem. These fUll ction s make it easy La 
di spla y, move, a nd modify machine lang uage 
progra ms and d a ta. 

The programs li sted so far ha ve made up th e 
framework of the Supennoni LOr. T he first program 
presented was ca ll ed H exdump and did nothing 
more than dump a n address and e ig ht bytes of 
data o nLO th e screen. Hexdump was li sted first 
beca use subsequent programs use some of its sub
routines. T he second a rticle included two pro
g rams. I ndata prints a line of e ig ht bytes of data 
a nd a llows yo u LO modify the contents. After yo u 
have modifi ed a byte, Indata a ll ows you to move 
forwa rd . backwa rd , or skip ove r subsequent mem
o r y loca tions. Bmove is a si mple block move pro
g ram. Bmove moves a whole block of memo ry to 
a noth e r loca tio n in memory. With just th ese three 
programs, ente rin g and ed iting machin g language 
c1a ta is much mo re effi cient and easy than using 
th e ROM Mon itor program OSI supplies. 

\Nitho ut a disk system, load ing Superm o ni LO r 
in its e n tirely lakes abo Li t five min utes with th e 
Supe rboa rd 's 300 baud casselle inte rface. With the 
assembl), listings of Supermo nito r yo u can use o nl y 
th e progranls you find interesting. By doin g this, 
yo u ca n limit the size of Supermonitor. The listi ng 
o f the mai n menu program shows a ll the equates 
for a ll the prog rams, 

All o f the programs of Supermonitor use a 
program ca ll ed Supercursor V 1.3 (COMPUTE!, 
December , 198 1, # 19, p. 124) to handle its video 
o utpUl. Supe rm o niLOr is insta lled directl y below 
Supe rcurso r at th e LOp o f a n 8 K byte Superboard 
II. I f you don 't want LO use Supercursor, you ca n 
wrile you r ow n video output routines. To use 
Supercu rsor V 1.3 a program puts the ASC I [ cha r
acter in th e C PU's accumulato r and executes a .lSR 
to its start address, located at $ 1 £ 80. Su pe rcurso r 
a lso has routines to " Ho tne" the cursor a nd clear 
the screen . To use the Home functions , jump to 

th e subroutine at $ 1 £80 using a J SR. Use the same 
instructio n to clea r the screen at $ 1 £C2. 

A Brief Review 
Le t's go ove r so me te rms, An assell/.bler is nothing 
more than a progra ln which takes programs ca ll ed 
sotl'rce code and con ve rts them into Inachine instruc
tions (called object code) whi ch can be directl y execu
ted b y your compute r. Assembly la nguage is mad e 
up o f three-Ie u e r cod es which abbrevia te what the 
C PU [Central Processing Unit] execu tes . For example, 
o ne commonl y used instructio n is the "load th e 
acclltnulato r" instructio n. In machine language, 
th e cod e is a n A9 fo llowed by the byte to be load ed 
into the accumulatOr. [n assembl y language, the 
instructi o n looks somethin g like this: LOA . This 
stands for LoaD Accumu la tor. But load it with 
what? 

The 6502 micro processo r has twel ve diffe rent 
addressing modes. So, fo ll owing th e LO A instruc
tion , the asse mble r looks fo r the type of address ing 
to use. One o f the most common is the i.mmediale 
mode. To load the accumulato r with the va lue 00 
(hex) th e assemble r instructi on looks like thi s: LOA 
#$00. The pounds sig n (#) stands for immediate 
addressing a nd th e d o lla r sig n ($) te lls the assembler 
that this is a hexad ecimal number. [f you le ft o ut 
th e pounds sig n, th e assemble r wo uld think that 
you wa nt to load the accumulato r with a byte re
siding at loca tio n $00 in the ze ro page o f memory. 
Executing a n instru ction like LOA $ 1000 te lls the 
asse mble r to load the accumulaLOr with th e byte at 
locati o n $ 1000 in memory. Labe ls ma y be used 
instead of th e actu a l numbe rs. 

T hese la bels a re ca ll ed eql/ales . Befo re e nte rin g 
the prog ra m in LO th e asse mble r labels ca n be d e
fin ed. By d e finin g th e labels , specifi c numbe rs are 
ass igned to a lpha nume ric names . In th e listing of 
the ma in menu progra m , the major equa tes a re 
show n . Fo r example, the equate named cursor is 
assign ed the va lue $ 1 E40. So, whe n we te ll th e 
assemble r to jump LO a subro utine ca ll ed cunor 
USR CU RSOR) the asse mbler will execute th e 
subro utine startin g at $ 1 E40. Us ing equates, 
assembl y lang uage becomes eas ie r to read. 

Main Menu 
This is by fa r th e simplest of th e programs. By 
ente rin g at $ 1 A7B (call ed SPMON) the program 
fi r st cl ea rs th e screen , th e n homes the curso r a nd 
reads the keyboard. Whe n a key is pressed, it checks 
to see i Fit is a va lid cha racte r. I f it is. we jum p to 
the correct program. I f not, the sc reen is clea red 
and we return to th e beginning of the progra m. 
The va lid cha racte rs are listed below: 

C - EXECUT, transfe rs contro l to a machine 
la nguage program 

I - l NDATA, displa ys a nd modifies memory 



QUALITY SOFTWARE FOR TRS-80 COLOR AND OSI

ADVENTURES!!!

For TRS-80 COLOR and OSI. These Ad

ventures are written in BASIC, are full fea

tured, fast action, full plotted adventures

that take 30-50 hours to play. (Adventures

are inter-active fantasies. It's like reading

a book except that you are the main char

acter as you give the computer commands

like "Look in the Coffin" and "Light the

torch.")

Adventures require 16K on COLOR-80 and

TRS-80. They sell for $14.95 each.

ESCAPE FROM MARS

(by Rodger Olsen)

This ADVENTURE takes place on the RED

PLANET. You'll have to explore a Martian

city and deal with possibly hostile aliens to

survive this one. A good first adventure.

PYRAMID (by Rodger Olsen)

This is our most challenging ADVENTURE.

It is a treasure hunt in a pyramid full of

problems. Exciting and tough!

TREK ADVENTURE (by Bob Retelle)

This one takes place aboard a familiar star-

ship. The crew has left for good reasons —

but they forgot to take you, and now you

are in deep trouble.

NEW!!

CIRCLE WORLD - We got Kzinti and

puppeteers and problems. Our newest and

biggest adventure. Requires 12k on OSI and

16K on TRS-80 Color.

NUCLEAR SUB - You are trapped in a

nuclear sub at the bottom of the ocean.

Escape and even survival is in doubt. Plotted

by three of the most sadistic — I mean

"creative" minds in adventure programming.

VENTURER!—A fast action all machine code

Arcade game that feels like an adventure. Go

berserk as you sneak past the DREADED HALL

MONSTERS to gather treasure in room after

room, killing the NASTIES as you go. Great

color, high res graphics, sound and Joystick game

for the TRS-80 Color or OSI machines, (black

and white and silent on OSI.) Tape only. $19.95.

BASIC THAT ZOOOMMSM

AT LAST AN AFFORDABLE COMPILER FOR

OSI AND TRS-80 COLOR MACHINES!!! The

compiler allows you to write your programs in

easy BASIC and then automatically generates a

machine code equivalent that runs 50 to 150

times faster.

It does have some limitations. It takes at least

8K of RAM to run the compiler and it does only

support a subset of BASIC-about 20 commands

including FOR, NEXT, END, GOSUB, GOTO,

RETURN, END. PRINT, STOP, USR(X), PEEK,

POKE, \ /, + ,-, X , X , = , VARIABLE

NAMES A-Z, A SUBSCRIPTED VARIABLE,

and INTEGER NUMBERS FROM0-64K.

TINY COMPILER is written in BASIC. It gener

ates native, relocatable 6502 or 6809 code. It

comes with a 20 page manual and can be modi

fied or augmented by the user. $24.95 on tape

or disk for OSI or TRS-80 Color.

LABYRINTH - 16K EXTENDED COLOR

BASIC — With amazing 3D graphics, you fight

your way through a maze facing real time mon

sters.The graphics are real enough to cause claus

trophobia. The most realistic game that I have

ever seen on either system. $14.95. (8K on OSI)

PROGRAMMERS!

SEE YOUR PROGRAM IN THIS SPACE!!

Aardvark traditionally pays the highest com

missions in the industry and gives programs the

widest possible coverage. Quality is the keyword.

If your program is good and you want it pre

sented by the best, send it to Aardvark.

QUEST - A NEW IDEA IN ADVENTURE

GAMES! Different from all the others.

Quest is played on a computer generated

map of Alesia. Your job is to gather men

and supplies by combat, bargaining, explor

ation of ruins and temples and outright

banditry. When your force is strong enough,

you attack the Citadel of Moorlock in a

life or death battle to the finish. Playable

in 2 to 5 hours, this one is different every

time. 16K COLOR-80 OR TRS-80. ONLY

$14.95.

SPACE ZAPPER - Protect your central

Star Base from ships that attack from all

four sides. Fast reflexes are required as the

action speeds up. Great for kids or Dads.

This game has high speed high resolution

graphics and looks as if it just stepped out

of the arcades. — 16K extended or 32K

disk. BASIC TRS-80. Color only. $14.95.

Please specify system on all orders

This is only a partial listing of what we have to offer. We have arcade and

thinking games, utilities and business programs for the OSI and TRS-80 Color.

We add new programs every week. Send $1.00 for our complete catalog.

AARDVARK-80

TRS 80 COLOR 2352 S. Commerce, Walled Lake, Ml 48088

(313)669-3110

OSI

QUALITY SOFTWARE FOR TRS-80 COLOR AND 051 

ADVE NTURES JII 
For TRS-80 COLOR and OSI. These Ad
ventures are written in BASIC, are full fea
tured, fast action, full plotted adventures 
that take 30-50 hours to play. (Adven tures 
are in ter-active fantasies. It 's like reading 
a book except that you arc the main char
acter as you give the computer commands 
like " Look in the Coffin" and "Light the 
torch.") 
Adventures require 16K on COLOR-SO and 
TRS.aO. They sell for $14.95 each. 

ESCAPE FROM MARS 
(by Rodge r Olsen) 

Th is ADV ENT URE takes place on the REO 
PLANET . You'll have to explore a Martian 
city and deal with possibly hostile aliens to 
survive this one. A good first adventure . 

PYRAMID (by Rodger Olsen) 
This is our most challenging ADVEN TURE . 
It is a treasure hunt in a pyramid full of 
problems. Excit ing and tough! 

TREK ADVENTURE (by Bob Retelle) 
Thi s one takes place aboard a familiar star
ship. The crew has left for good reasons -
but they forgot to take you, and now you 
are in deep trou ble . 

NEW!! 
CIRCLE WORLD - We got Kzinti and 
puppeteers and problems. Our newest and 
biggest adventure. Requires 12k on OSI and 
16K on TRS·aO Color. 
NUCLEAR SUB - You are trapped in a 
nuclear sub at the bottom of the ocean. 
Escape and even survival is in doubt. Plotted 
by three of the most sadistic - I mean 
"creative" minds in adventure programming. 

VENTURER!- A fast aClion all machine code 
Arcade game that feels like an adventure. Go 
berserk as you sneak past the DREADED HAL L 
MONST ERS to gather treasure in room after 
room, killing the NASTIES as you go. Great 
color, high res graphics, sound and Joystick game 
for the TRS-80 Color or OSI machines. (black 
and white and silent on OSI.) Tape only. $19.95. 

BASIC THAT ZOOQMMSII 
AT LAST AN AFFORDABLE COMPILER FOR 
OSI AND TRS·SO COLOR MACHINESI!! The 
compiler allows you to write your programs in 
easy BASIC and then automatically generates a 
machine code equiva len t that runs 50 to 150 
times faster. 
It does have some limitations. It takes at least 
SK of RAM to run the compiler and it does only 
support a subset of BAStC- about 20 commands 
including FOR, NEXT, END, GOSUB, GOTO, 
RETURN , END, PRINT, STOP, USR(XI. PEEK, 
POKE, *, I , + , - , X , X , '" , VAR IAB LE 
NAM ES A-Z, A SUBSCRIPTED VARI A BLE, 
and INTEGER NUMBERS FROM O· 64K. 
TI NY COMPILER is written in BASIC. It gener
ates native, relocatable 6502 or 6S09 code. It 
comes with a 20 page manual and can be modi 
fied or augmented by the user. $24.95 on tape 
or disk for 051 or TRS·SO Color. 

LABYRINTH 16K EXTENDED CO LOR 
BASIC - With amazing 3D graphics. you fight 
your way through a maze facing real time mon
sters. The graphics are real enough to cause claus
trophobia . The most realistic game that I have 
ever seen on ei ther system . $ 14 .95_ (SK on OSI) 
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PROGRAMMERS! 

SEE YOUR PROGRAM IN THIS SPACE!! 
Aardvark traditionally p ays the highest com· 
missions in the industry and gives programs the 
widest p ossible coverage . Qual i ty is the keyword. 
If your program is good and you want it pre· 
sented by the best, send it to Aardvark. 

Please specify system on all orders 
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QUEST - A NEW IDEA IN ADVENTURE 
GAMES! Different from all the others . 
Ouest is played on a compute r generated 
map of Alesia . Your job is to gather men 
and suppl ies by combat, bargaining. explor
ation of ruins and temples and outrigh t 
bandi t ry. When your force is strong enough, 
you attack the Citadel of Moorlock in a 
life or death battl e to the finish . Playable 
in 2 to 5 hours, this one is different every 
time . 16K COLOR·SO OR TR S-SO. ONLY 
$14.95. 

/ 
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SPACE ZAPPER - Protect your central 
Star Base from ships that attack from all 
four sides. Fast reflexes are required as the 
action speeds up. Great for kids or Dads. 
This game has high speed high resolution 
graphics and looks as if i t just stepped ou t 
of the arcades. - 16K extended or 32K 
disk. BASIC TRS-80. Color only. $14.95. 

This is only a partial listing of what we have to offer. We have arcade and 
thinking games, utilities and business programs for the OSl and TRS-80 Color. 
We add new programs every week. Send $1.00 for our complete catalog. 

TRS 80 COLOR 
AARDVARK - 80 

2352 S, Commerce, Walled Lake, MI 48088 
(313) 669-3110 

OSI 
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C — CLEAR, clears the screen

D — HXDMP. dumps memory to the screen

M - BMOVE, moves a block of data

S —TAPOUT, saves a block of data to cassette

tape

F — FILL, fill a block of memory with a specified

byte

As it is listed, SPMON fits directly under all

the other programs. It uses the clear screen and

home cursor functions of Super/cursor and a sub

routine in the ROM monitor (at $FFBA) to get a

key from the keyboard.

Execut

IfSPMON is the simplest of the programs, EXECUT

is the smallest. Most of EXECUT is devoted to

input the starting address of the machine language

program. EXECUT prints "G = " on the screen

and expects you to type in the four digit address.

An infrequently used instruction is applied to

jump to the address. This instruction is called the

"jump indirect" instruction. EXECUT uses the

INADR subroutine in HXDUMP to input the

address to locations $0OE7 and S00E8. We then

use the jump indirect instruction to use these

addresses.

Fill

This program is similar to BMOVE. FILL loads a

block of memory with some value you input. It

starts by asking the beginning address ol memory

by printing "S = " on the screen. Type in the four

digit hexadecimal address. FILL then asks for the

ending address by printing "E = ". Again, input the

address. Then it asks what the block of memory is

to be filled with. FILL is a very fast program and

will fill all 64K in about two seconds. FILL is listed

to fit after the main menu and before the cassette

tape program.

Tapout

This is the most valuable program. There exist

programs that save from machine language to

tape, but the problem is that BASIC uses almost all

of the zero page memory locations and some of the

main memory making it difficult to work around.

Since the Superboard's ROM monitor already has

a tape input routine, this program only stores data

onto cassette.

TAPOUT makes use of BASIC'S cassette

output subroutine stored in ROM. By setting loca

tion $0205 to FF (hex) a jump to subroutine in

struction outputs the contents of the accumulator

to the cassette interface at 300 baud. After TAP

OUT is finished, it resets location $0205 to 00. If

you want to use TAPOUT from a machine language

program, put the starting address at location $00 E9

and $00EA and also the ending address at location

S00E7 and $00E8. Then execute the program.

After you install the three programs in this

issue, it is necessary to make some slight modifica

tions so that all the programs will return control to

the main menu program. To do this you will need

to enter the following modifications:

1C36 4C 7E 1A ;For BMOVE

1CB0 4C 7E 1A ;ForINDATA

ID1D 4C 7E 1A ;ForHEXDUMP

1D38 F0 E3

;EQUATES

CURSOR

CLS

HOME

INADR

CR

LF

KEYIN

EXECUT

FILL

TAPOUT

BMOVE

INDATA

HXDMP

ADR

EBAD

SBAD

TMP

CVAHX

CVHA

OFLAG

AOUT

= $1E4O

= $1EC2

= $1E8O

= $1D93

=$IE95

= $IEAB

=$FFBA

= $1ABA

= $IACA

= $IB3F

= S1BC6

= SIC56

= SlD20

= $E7

= SE9

= SEB

= $ED

= $1DF3

= $1D72

= $0205

=$FFEE

1A7B

1A83

1A8B

1A93

1A9B

1AA3

1AAB

1AB3

1ABB

1AC3

1ACB

1AD3

1ADB

1AE3

1AEB

1AF3

1AFB

1B03

1B0B

1B13

1B1B

1B23

1B2B

1B33

1B3B

1843

1B4B

1B53

1B5B

1B63

1B6B

1B73

20 C2

20 40

D0 03

03 4C

4C 7B

20 ID

IB C9

C9 46

47 20

IE 20

80 IE

3D 20

E7 85

95 IE

40 IE

96 ID

A9 4 2

40 IE

20 F3

ED 20

F3 ID

ED A0

E9 D0

E7 D0

E6 4C

53 20

IE 20

A5 E8

IE A9

ID A9

20 EE

A5 E9

IE 20

IE 20

4C BA

56 1C

1A C9

C9 4D

53 D0

D0 C4

40 IE

96 ID

A9 53

40 IE

E9 A5

20 AB

A9 3D

20 95

20 40

20 BA

ID 0A

BA FF

18 65

00 91

02 E6

EC A5

7E 1A

40 IE

96 ID

8 5 EA

3D 20

FF 8D

FF A5

20 A5

80 IE

BA FF

1A C9

C9 4C

44 D0

D0 03

03 4C

4C CA

A9 3D

6C E7

20 40

20 96

E8 85

IE A9

20 40

IE 20

IE A9

FF 20

0A 0A

20 40

ED 85

E9 E6

EA A5

EA C5

20 80

A9 3D

A5 E7

A9 45

40 IE

05 02

EA 20

IB A9

A9 24

C9 47

49 D0

D0 03

03 4C

4C C6

3F IB

1A A9

20 40

00 20

IE A9

ID A5

EA 20

45 20

IE 20

AB IE

3D 20

40 IE

0A 85

IE 20

ED A5

E9 A5

E9 C5

E8 D0

IE A9

20 40

85 E9

20 40

20 96

A9 2E

A5 IB

2F 20

132 COMPUTEI June, 1982 Issue 25 

C - CLEA R, clears the screen After yo u install the three p rogram s in this 
D - HXDM P, dumps memory to the screen iss ue, it is necessary to make some slight modi fi ca-
M - BMO VE, moves a block of da ta tio ns so tha t all the programs will re turn contro l to 
S - T A PO UT, saves a block of data to casse tte the ma in menu program. T o do this yo u will need 

tape to enter the fo llowing modifica tio ns: 
F - Fl LL, fill a block o f memory with a specifi ed IC36 4C 7E IA ;ForBMOVE 

byte ICBO 4C 7E IA ;ForiNDATA 

As it is listed , S PMON fits directly under a ll 
1010 4C 7E IA jForHEXDU MP 
1038 FO E3 

the o ther progra ms. It uses the clea r screen and 
;EQUATES home cu rso r fu ncti ons o f Su percursor and a sub-
CURSOR =$IE40 

routine in the ROM monitor (at $FFBA) to get a CLS =$lEC2 
key from the keyboa rd. HOME =$lE80 

Execut INADR =$1093 

If SPMON is the simplest of the programs, EXECUT 
CR =$IE95 
LF =$IEAB 

is the small est. Most of EXECUT is d evoted to KEVIN =$FFBA 
input the sta ning address of the machine la nguage EXECUT =$IABA 

program. EXECUT prints "G = " on the screen FILL =$IACA 

a nd expects you to type in the four dig it address. TAPOUT =$lB3F 
BMOVE =51BC6 

An infreque ntl y used instruction is a pplied to INDATA =$IC56 
jump to the address. This instructi on is called the HXDMP =51D20 
'~ump indirect" instruction. EXECUT uses t he ADR =$E7 
I NA DR sub ro utine in HXD UMP to inpu t the EBAD =5E9 

address to loca tions $00 E7 a nd $00E8. , Ve the n SBAD =$EB 
TMP =$ED 

use the jump indirect instruction to use these CVAHX =$IDF3 
ad dresses. CVHA =$1072 
Fill OFLAG =$0205 

This progra m is similar to BMOVE. FILL loads a AOUT =$FFEE 

block o f me mo ry with some value you input. It lA7B 2 0 C2 lE 20 8 0 l E A9 24 
stan s by as kin g the beginning address o f me mory lA8 3 20 40 1E 20 BA FF C9 47 
by printing "S = " on the screen. T ype in the four lA8B 0 0 03 4C BA lA C9 49 00 
digit hexadecimal address. FILL then asks for the 1M3 0 3 4C 56 lC C9 4C 00 0 3 
ending address by printing "E = ". Again , input the lA9S 4C 7B lA C9 4 4 0 0 0 3 4C 

address . Then it asks what the block o f memory is lAA3 20 10 C9 40 0 0 0 3 4C C6 
l AAB l S C9 53 00 03 4C 3 F l S to be fill ed with . FILL is a very fast program a nd 
lAB3 C9 46 00 C4 4C CA lA A9 

will fill a ll 64 K in aboutt wo seconds. FI LL is listed l ABB 47 20 40 lE A9 30 2 0 40 
to fit a fter the main menu a nd befo re the cassette l AC3 lE 2 0 96 10 6 C E7 0 0 20 
tape progra m. lACB 8 0 l E A9 53 2 0 40 lE A9 
Tapout lA03 3D 2 0 40 lE 20 96 10 A5 

This is the mos t va luable program. There exist lAO B E7 8 5 E9 1'.5 E8 85 EA 20 

progra ms tha t save from machine language to lAE3 95 lE 20 AB lE 1'.9 45 20 
l AEB 40 1E A9 30 20 4 0 1E 2 0 tape, butthe problem is that BASIC uses almost a ll lAF3 96 10 20 95 lE 20 AS lE 

o f the zero page me mory loca tions and some of the 1AFB A9 42 20 40 1E 1'.9 30 2 0 
Bla in memo ry making it difficult to wo rk a ro und . 1B03 40 lE 20 BA FF 20 40 1 E 
Since the Supe rboa rd 's ROM moni to r a lready has 1B0B 20 F3 10 0A 0A 0A 0A 85 
a tape input routine, this program only stores data 1Bl3 EO 20 BA FF 20 40 lE 20 
onto cassette. lSlS F3 10 18 65 EO 85 EO A5 

T APOUT makes use o f BASI C's cassette 1B23 ED A0 00 91 E9 E6 E9 A5 
output subroutine stored in ROM . By settin g loca- 1 B2B E9 00 02 E6 EA A5 E9 C5 

ti on $0205 to FF (hex) a jump to subroutine in - 1B33 E7 00 EC A5 EA C5 E8 00 

struction outputs the conte nts of the accumulato r 1B3B E6 4C 7E 1A 20 80 1E A9 
1B43 53 20 40 1E A9 30 20 4 0 

to the casselle interface at 300 baud . Afte r T AP- 1B4B 1E 20 96 10 A5 E7 85 E9 
O UT is fini shed , it resets location $0205 to 00. If 1B53 A5 E8 85 EA A9 45 20 4 0 
you want to use TAPOUT fro m a machine language 1B5S 1E A9 30 20 4 0 1E 20 9 6 
program , put the starting address a t location $00E9 1B63 10 A9 FF 80 05 0 2 A9 2 E 
and $OO EA and also the e nding address at location 1B6B 20 EE FF A5 EA 20 A5 1 B 
$00E7 and $00E8. Then execute the program . 1B73 A5 E9 20 A5 1B A9 2F 20 © 
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Machine

Language: First

Steps, Part II

operand. That translates to hex A2, so he adds to

the first line to make:

Jim Butterfield

Toronto

In the last episode, our hero, F. R. Vescent has

started to convert the following bar graph program

from BASIC to machine language:

200 DATA 15,10,30,35,28,28,15,0

210 READ V:IFV = 0 GOTO 300

220 J = 48:FORK=1TOJ

230 J=J+1:IFJ = 58THENJ=48

240 PRINT CHR${J);

250 NEXTK

260 PRINT

270 GOTO210

300 END

He has coded lines 220 to 260 inclusive to read:

YLOOP

SKIP

LDX

LDY

iNX

CPX

BNE

LDX

TXA

JSR

INY

CPY

BCC

LDA

JSR

RTS

#$30

#$01

#$3A

SKIP

#$30

$FFD2

$0300

YLOOP

#$0D

$FFD2

He puzzles for a moment over the BCC YLOOP;

he knows that this is equivalent to Branch-Less-

Than: and this will cause the loop to he executed

one time too few. After a few moments thought, he

changes the LDY #S01 to LDY #$00; that should

do thejob. Now he's ready to translate the above

Assembler code into machine code, which is what

the computer really needs.

The coding will be placed in the PET's first

cassette buffer, which starts at hexadecimal address

027A; this is noted at the left of the first line. Now,

F. R. looks up LDX in his table of Op Codes, and

finds that there are about five different ways the

instruction can work. The one he wants is Im

mediate Mode — flagged by the "#" sign in the

027A A2 30 LDX #$30

Counting off the address bytes, he decides that the

next address must start at hex 027C. He writes this

value at the left of the second line. Continuing the

translation, he gets:

027A

027C

027E

027F

0281

0283

0285

0286

0289

028A

028D

028F

0291

0294

A2

A0

E8

E0

DO

A2

8A

20

C8

cc

90

A9

20

60

30

00

3A

02

30

D2

00

EF

0D

D2

FF

03

FF

LDX

LDY

YLOOP INX

CPX

BNE

LDX

SKIP TXA

JSR

INY

CPY

BCC

LDA

JSR

RTS

#$30

#$00

#$3A

SKIP

#$30

$FFD2

$0300

YLOOP

#$0D

$FFD2

There are a few coding tricks that F. R. has to

keep in mind to do this translation. First, two-byte

addresses are coded "backwards" — that is, hex 0300

is coded as 00 03 and hex FFD2 is coded as D2 FF.

Secondly, Branches are coded as a relative offset, so

that DO 02 may be read as "if not equal, hop over the

next two bytes." A relative branch value of hex EF

(see BCC YLOOP) causes the program to branch

back 17 locations from the start of the following in

struction, if the branch condition is satisfied.

The above "hand assembly" can be greatly

helped by the use of assemblers or "tiny assemblers"

which work out the Op Code values and calculate

the branch values.

Now F. R. is ready to put the machine language

program into memory. He calls the machine lan

guage Monitor with SYS4, and then asks for a

memory display from 027a to 0294 with:

.M 027A 0294

He might get anything. He will go back and type

over the memory contents to enter his program.

The changed memory map will look like this:

.: 027A A2 30 A0 00 E8 E0 3A DO

.: 0282 02 A2 30 8A 20 D2 FF C8

.: 028A CC 00 03 90 EF A9 0D 20

.: 0292 D2 FF 60

Now that the machine language program is in

place, the BASIC program can be written to hook

in with it. F. R. returns to BASIC (with .X) and

writes:

200

210

220

230

270

300

DATA 15,10,30

READ V:IFV =

POKE 768,V

SYS 634

GOTO210

END

,35,28,28

0GOTO

,15,0

300
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Machine 
Language: First 
Steps, Part II 
Jim Butterfield 
Toronto 

In the last episode, our hero, F. R. Vescent has 
staned to conven the following bar grap h program 
from BASIC to machine language: 

200 DATA 15, 10,30,35,28,28,15,0 
210 READ V:IFV:O GOTO 300 
220 ]:48:FORK:I TO] 
230 ]:]+ I:IF ]:58THEN]:48 
240 PRINT CHRSU); 
250 NEXT K 
260 PRINT 
270 GOT0210 
300 END 

He has coded lines 220 to 260 inclusive to read: 

LDX # $30 
LDY #$01 

YLOOP INX 
CPX #$3A 
BNE SKIP 
LDX #$30 

SKIP TXA 
]SR $FFD2 
INY 
CPY $0300 
BCC YLOOP 
LDA #$OD 
]SR $FFD2 
RTS 

He puzzles for a moment over the BCC YLOOP; 
he knows that this is equivalent to Branch-Less
Than ; and this wi ll cause the loop to be execu ted 
one time tOO few . After a few moments thought, he 
changes the LDY #$0 I to LDY #$00 ; that should 
do the job. Now he's ready to translate the above 
Assembler code in to machine code, which is what 
the computer really needs. 

The cod ing will be placed in the PET's first 
cassette buffer, wh ich starts at hexadecimal address 
027 A; th is is noted at the left of the first line. Now, 
F. R. looks up LDX in his table of Op Codes, and 
linds that there are abou t fi ve different ways the 
instruction can work. The one he wa nts is I m
mediate Mode - flagged by the "# " sign in the 

operand. T hat translates to hex A2, so he adds to 
the first line to make: 

027A A2 30 LDX #S30 

Counting off the add ress bytes, he decides that the 
nex t address must stan at hex 027C. He writes this 
value at the left of the 'second line. Continuing the 
translation , he gets : 

027A A2 30 
027C AO 00 
027E E8 
027F EO 
0281 DO 
0283 A2 
0285 8A 
0286 20 
0289 C8 
028A CC 
028D 90 
028F A9 
0291 20 
0294 60 

3A 
02 
30 

D2 

00 
EF 
OD 
D2 

FF 

03 

FF 

YLOOP 

SKIP 

LDX 
LDY 
INX 
CPX 
BNE 
LDX 
TXA 
]SR 
INY 
CPY 
BCC 
LDA 
]SR 
RTS 

#$30 
#SOO 

#$3A 
SKIP 
#$30 

$FFD2 

$0300 
YLOOP 
#$OD 
$FFD2 

There are a few coding tricks that F. R. has to 
keep in mind to do this translation. First, two-byte 
addresses a re coded "backwards" -that is, hex 0300 
is coded as 00 03 and hex FFD2 is coded as D2 Fl'. 
Secondly, Branches are coded as a relati ve offset, so 
that DO 02 may be read as "if not equal, hop over the 
next twO bytes ." A relative branch va lue of hex EF 
(see BCe YLOOP) causes the program to branch 
back 17 locations from the sta rt of the following in
struction, if the branch condition is satisfied. 

The above "hand assembly" can be greatly 
helped by the use of asse mblers or "tiny assemblers" 
which work out the Op Code va lues and calculate 
the branch values. 

Now F. R. is reac;1y to putthe machine language 
program into memory. He calls the machine lan 
guage Monitor with SYS4, and then asks for a 
memory display from 027a to 0294 with: 

.M 027A 0294 

He might get anyth ing. He wi ll go bac k and type 
over the memory contents to ente r his program. 
T he changed memory map will look like this: 

.. 027A A2 30 AO 00 E8 EO 3A DO 

.. 0282 02 A2 30 8A 20 D2 FF C8 

.. 028A CC 00 03 90 EF A9 OD 20 

.. 0292 D2 FF 60 

Now that the machine language program is in 
p lace, the BASIC program can be wrillen to hook 
in with it. F. R. returns to BASI C (with .X) and 
wriles: 

200 DATA 15, 10,30,35,28,28, 15,0 
210 READ V:IF V:O GOTO 300 
220 POKE 768, V 
230 SYS 634 
270 GOT0210 
300 END 



Line 220 POKEs the desired

value into memory where the

machine language program will

pick it up. Line 230 calls the

machine language program.

After the ML program is execu

ted, the BASIC program will

resume at line 270.

Try entering the program -

both machine language and

BASIC —and rim it. You'll see

the extra speed that machine

language gives you.

The program is complete.

But it isn't in a form that's very

suitable for saving, especially if

we want to save to tape. We'll

conclude the fearless exploits of

F. R. Vescent in the next episode.

TOLL FREE
Subscription

Order Line

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

TRANSFORM GRANDPA PET™"

INTO A YOUNG VIBRANT "PET11"' BY UPGRADING

TO 4.0 BASIC

Socketed P.C. Board that will plug

into your ROM Sockets and accepts

Commodore's 24 Pin ROMS 4.0

BASIC Interpreters (ROMS not

included): When used with I.C. Clip,

soldering is minimal. Please check

number of pins on your ROMS

before ordering.

RB-4 (for 28 Pin ROM "PET™") $49.95

RB-4 with I.C. Clip 69.95

RB-4A (for 24 Pin ROM "PET"1") 49.95

RB-4A with I.C. Clip 69.95

Please include SI.50 each for shipping and handling.

California residents, please include 6% Sales Tax.

I0°d User Group Discount for Purchase of 5 or More Units.

Send S.A.S.E. For Free Catalog.

BETTER SOLUTIONS

714-690-3767

1163 PETERLYNN DRIVE • SAN DIEGO, CALIFORNIA 92154

"PET" is a trademark ol

Commodore Business Machines. Inc.

1982 BETTER SOLUTIONS

ALL RIGHTS RESERVED

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.

s15000

Master Charge and

VISA accepted.

BATTEFUES
inCLLJDED

For 24 Pin ROM Machines Only.

Village by the Grange

71 McCaul Street
Toronto, Ontario

Canada M5T 2X1

(416)596-1405

Line 220 PO KEs the desired 
va lue into memory where the 
mach ine language program will 
pick it up . Line 230 ca lls the 
machine language program. 
A ftcr the M L program is execu
ted , the BASI C program wi ll 
resume atl ine 270. 

l -ry ente ring the progra m 
bo th machi ne Iang ua 'e and 
BAS IC - and run it. You 'll see 
the ex tra speed that machine 
language gives you . 

The progra m is complete. 
But it isn'L in a form th a l's ve!")' 
suitab le for sav ing, especially if 
we \,'anllO save to ta pe. \·\fe'll 
conclude the fearless ex plo its of 
r. R. VescenL in the next e pi ode. 

TOLL FREE 
. Subscription 

Order Line 
800-345-8112 

In PA 800·662·2444 

JUST PLUG IT IN 

©: 

• No soldering. No messy wires 

SOFTWARE 
SELECTABLE 
1. Software select one of two 

operaling syslems. 
(BASIC 2.0 I BASIC 4.0) 

2. Software select util ity ROMs 
at confl icting addresses. 

Master Charge and IIIIII!IJIIIII 
VISA accepted. -

TRANSFORM G RANDPA "PEr "" 
INTO A YOUNG VIBRANT "PEr "" BY UPG RADING 

TO 4.0 BASIC 

Socketed P.e. Board that will plug 
into your ROM Sockets and accepts 
Commodore's 24 Pin ROMS 4.0 
BASIC Interpreters (ROMS not 
included): When used with I.e. Clip, 
soldering is m inimal. Please check 
number of pins on your ROMS 
before ordering. 

RB·4 (for 28 Pin ROM "PEr") 
RB·4 with I.C. Clip 

$49.95 
69.95 
49.95 
69.95 

RB·4A (for 24 Pin ROM "PEr-") 
RB·4A with I.C. Clip 

Please include $1.50 each for shipping and handling. 
California residents, please include 6% Sales Tax. 

10% User Group Discount for Purchase of 5 or More Units . 
Send S.A.S.E. For Free Catalog. L8 I BETTER SOLUTIONS I ;J 

714-690-3767 
1163 PETERL YNN DRIVE. SAN DIEGO, CALIFORNIA 92154 

"PEr IS a Ir lldem.'lrk of 

Commodore Business Mochines. Inc . 
c: 1982 BETIER SOLUnONS 

ALL RIGHTS RESERVED 

(:commodore PET'" : 
2001 Series 



June. 1982. Issue 25 COMPUTE! 135

Did you ever wonderjust how a computer can "pick up" a

phone, call another computer, and then hang up? How

you can "call" the operator without dialing zero? When

you hear the ring, is it really the bell at the other phone

making the sound? This month, Mike clears up these and

other telephone mysteries.

Telecommunications

Using The

Telephone

plugs.) The 48 volts is provided by the telephone

exchange.

To place a call, the first thing you do is remove

the handset from the telephone and place it to

your ear to wait for the dial tone. The tone indicates

thai the exchange has recognized that you want to

place a call and that you may now begin dialing.

From a computer's standpoint, this is a bit of a

... three major operations

that a computer must be

able to perform in order

to place a call.

Michael E. Day

Chief Engineer

Edge Technology

West Linn, OR

An important part of the data communications

link is the phone line itself. Since we don't have any

direct control over the telephone system, it can

present real problems when trying to use it with a

computer.

There are three major operations that a com

puter must be able to perform in order to place a

call. The first is the actual placement of the call.

The second is the data transfer, the use of the line.

Finally, the third operation is the hang-up

procedure.

At first glance, these actions might seem rather

simple things, but, for a computer, they can be a

nightmare. Until recently, the phone company

would not even allow you to attach your computer

to the phone line. Several court cases, and a recent

change in the attitude of the FCC has changed the

situation. Now you are allowed to attach your

computer (or any other device) to the phone line.

Hie only restrictions are that the attaching device

be certified by the FCC and that the phone company

be notified.

How One Computer Dials Another

By looking at how a call is normally placed, we can

see what a computer must do to place a call.

When nothing is going on, the phone line is in

an idle condition. In this state, there is approxi

mately 48 volts DC between the red and green

wires of the line. (They are referred to as the tip

and the ringofthe phone line. Long ago, the red

wire was attached to the tip and the green wire was

attached to the first ring of the old switchboard

problem. Essentially, it must rely on a hardware

device to do the actual dial tone detection for it: a

dial lone detector.

There is a little trick we can pull, however. If

you have ever observed people placing a call, you

will notice that many do not place the handset to

their car and wait for the dial tone before they

begin dialing. This is generally because they are

unaware of the requirement or have simply de

veloped a routine which bypasses the need to detect

the dial tone. This is possible because over 90% of

all call requests are answered within two seconds,

and 99.9$ within five seconds, on most phone

exchanges.

So, by simply performing a routine that causes

the dialing to begin sometime after two seconds

have passed, you can be assured that most of your

calls will get through without ever listening for the

dial tone. This is easy to do with the computer; a

computer is quite good at waiting. Wejust wait five

seconds after simulating picking up the handset

and assume that we have the dial tone. This is

called blind dialing.

Once we have a dial tone (or think we do) the

dialing process can begin. On a touch tone style

phone, this is done by sending audio tones to the

exchange that are coded to represent the numbers

we wish to dial. Eight separate tones are used in

pairs to represent the various numbers and codes

available with the touch tone system. For a computer

to dial this way it must have another piece of

hardware, a touch tone dialer. However, there is

another little trick that can be used to get around

this problem, if you are unwilling to pay for the

touch tone dialer or you do not have the touch

tone system available to you. Use the rotory dial

method.

The actual timing of the dialing is critical on a

rotary dial style phone. The dialing is accomplished

by momentarily "releasing" the phone line and
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Telephone 
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Chief Engineer 
Edge Technology 
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ca ll . The first is the actual placement of the ca ll. 
The second is the data transfe r, the use o f the line. 
Fina ll y, the third o peration is the hang-up 
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the handset from the telephone and place it LO 
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From a computer's standpoint, this is a bit o f a 

... three major operations 
that a computer must be 
able to perform in order 

to place a call. 

problem. Essentially, it must rely on a hardware 
device to do the actual dia l to ne detection for it: a 
dial lone deteclor. 

There is a little trick we can pull , however. If 
you have ever observed people placing a ca ll , you 
will notice that many do not place the handset LO 
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the d ial tone. This is poss ible because ove r 90% of 
all ca ll requests are answe red within two seconds, 
and 99.9% within fi ve seconds, on most pho ne 
exchanges. 

So, by simply performing a ro utine that causes 
the dialing to begin sometime afte r two seconds 
have passed , yo u can be assured that most o f your 
ca lls will get through wi thout eve r listeni ng Fo r the 
di al LO ne. This is easy to do with the computer ; a 
cOlnputer is quite good at waiting. We just wait fi ve 
seconds after simulating picking up the handset 
and assume that we have the dial lo ne. This is 
called blind dialing. 

Once we have a dial tone (or think we do) the 
di aling process can begin. On a LOuch LOne style 
phone , this is done by sending audio tones to the 
exchange that are coded to represenl the numbers 
we wish LO dial. Eight sepa rate to nes a re used in 
pairs to represent the various numbers and codes 
ava ilable with the LOuch tone system. For a computer 
LO di al this way it must have another piece o f 
hardware, a touch LOn e di ale r. However , the re is 
another little trick that can be used LO get around 
this problem, if you are unwilling LO pay For the 
touch LOne dialer or you do not have the LOuch 
LOn e system available LO yo u. Use the roto ry dial 
method. 

The actual timing o f the dialing is cri tical on a 
rotary di al style phone. The diali ng is accomplished 
by momentarily "releasing" the phone line and 
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then "retaking" it again (as if you were to quickly

hang the phone up and pick it back up again).

For each number to be dialed, there is a cor

responding number of pulses of this sort to be

generated. If a one is to be dialed, only a single

release sequence is performed. For a nine, there

would be nine release sequences. A zero is repre

sented by ten release sequences. This is why you

can sometimes reach the operator by simplyjiggling

the handset button on the telephone since you are

simulating dialing the zero for operator. With few

exceptions, all touch tone systems can handle rotary

dial operations.

This means that it is possible to forego the

touch tone completely and use a relay that we also

use to simulate raising the handset for the dial

tone.

Timing is critical with rotary dialing: the time

of the pulses, and the time between the pulses,

must be carefully watched. The release time must

be 61 milliseconds, plus or minus three milliseconds,

and the time between pulses must be 39 mil

liseconds, plus or minus three milliseconds. Addi

tionally, the time between digits dialed must be

greater than 600 milliseconds, but less than ten

seconds. That is, after you sent the pulses to dial a

five, you must wait at least 600 milliseconds before

starting the pulse sequence for a two. This waiting

time is done with the phone "off hook."

Once the dialing has been completed, we then

wait for the ring-back signal. This is a signal the

exchange sends back to you that indicates that it is

ringing the phone that you have called. This signal

is not the actual ringing of the other phone. It is

generated at the exchange for you to hear at your

end. The two "rings" are not synchronized and you

should not assume that when you hear a ring signal

it is occurring at the same time at the other end.

If, after waiting, the phone is not answered, or

you get a busy signal, you hang up your own phone

which terminates the call. If the ringing sound

does not occur, you hang up and try placing the

call again — assuming that you did something

wrong.

For a computer, all this could be a bit tricky. It

must be able to recognize the ringing signal, the

various busy signals, dialing errors, or wrong

numbers. However, if we concentrate on the ends,

not the means, it all comes down to a single, simple

action.

A Greatly Simplified Method

If the phone at the other end is busy, doesn't answer,

was incorrectly dialed, or the wrong party is

reached, we can simply hang up the phone and try

again. So all we really need to know is if the com

puter at the other end has answered. This is one of

the functions of a modem. [The box that attaches to a

computer and handles telephone callsfor it.] If the

called computer's modem is in the auto-answer

mode, then that modem will answer the phone and

send a signal back to your modem saying that it has

answered. All we have to do after we have dialed

the number is sit and wait for the answer signal. If

we don't receive an answer after a specified period

of time,for any reason, we hang up the phone.

To make things even easier, the answer signal

that is sent is the same kind of signal that the modem

uses to transmit data. All we have to do is wait for

our modem to tell us that it is ready to communicate

with the distant computer. This bypasses many

kinds of error indicators. We don't care why we

were unable to complete the call, only that we

weren't. Once a signal has been received, the com

puters can communicate until they are ready to

hang up.

Normally, when you are finished with a call

you tell the party you are talking with that you are

done and hang up. Alternatively, they may tell you

that they are going to hang up. Sometimes, for

various reasons, either of you may hang up without

telling the other. And, ofcourse the phone company

may hang up for either or both of you due to a

malfunction. This, too, could get to be rather com

plicated for a computer unless we recognize that

the end result of any such hang-ups is that the

communications link has simply been broken. This

means that we are no longer receiving the carrier

from the other modem. Therefore, we just observe

the carrier detection signal from the modem and,

if it goes out, we know we've lost the connection

and thai we should hang up the phone.

A Computer Picks Up The Phone

Normally, when someone calls we hear the bell.

This signal is created by the exchange by rapidly

reversing the 48 volt signal that is present on the

phone line when it is in the idle state. This reversal

occurs about 20 times a second for several seconds,

patiscs, and then repeats.

The rate of the reversal can vary from ex

change to exchange and may be anywhere between

16 times a second to 60 times a second. A modem

can detect this signal, (assuming you have an auto

answer modem) and can generate its own signal

called the ring indicator. Depending on the modem,

the ring indicator signal may either echo the line

reversals of the phone line, or just be on for the

duration of the ringing signal.

Once there is a ring indicator signal, it is up to

your computer to recognize that the signal is there

and to send a DTR signal to your modem to tell it to

go ahead and answer the call. (The DTR signal

could also be left, always on, indicating to the modem

136 COMPUTE! June. 1982. Issue 25 

then "retaking" it again (as if you were to quickl y 
hang the phone up and pick it back up again). 

For each number to be dialed , there is a cor
responding number of pulses of this son to be 
generated. I r a one is to be dialed , onl y a single 
release sequence is performed. For a nine , there 
would be nine release seq uences. A zero is repre
sented by ten release sequences. This is wh y you 
can sometimes reach the operator by simply jiggling 
the handset button on the telep hone since you a re 
simulating dialing the zero for operator. With few 
exceptions, all touch to ne systems can handle rotary 
dial operations. 

This means that it is possible to forego the 
touch to ne complete ly and use a relay that we also 
use to simulate raising the handset for the dial 
tone. 

Timing is critical with rotary dialing: the time 
of the pulses, and the time between the pulses, 
must be carefull y watched. T he release time must 
be 6 1 milliseconds, plus or minus three milliseconds, 
and the time between pulses must be 39 mil
liseconds, plus or minus th ree milliseconds. Add i
tionall y, the time between digits dialed must be 
greater than 600 milli seconds , but less than ten 
seconds. T hat is, afte r yo u sent the pulses to dial a 
fi ve, yo u must wait at least 600 milliseconds before 
starting the pulse sequence fo r a two. This wa iting 
time is done wi th the pho ne "off hook. " 

O nce the dialing has been completed, we then 
wait for the ring-bac" signal. T his is a signal the 
exchange sends back to you that indicates that it is 
ringing the phone that yo u have called. This signa l 
is not the actual ringing of the othe r phone. It is 
generated at th e exchange fo r you to hea r at yo ur 
end. The two II rin gs" are not synchronized and you 
should not assume that when you hear a ring signal 
it is occurring at the same liole at the other end. 

I f, after wa iting, th e phone is not answered. o r 
)'ou get a busy signal , you hang up yo ur own phone 
which terminates the call. If the ringing sound 
does not occur, yo u hang up and try placing the 
call aga in - ass uming that you did something 
wrong. 

For a compu ter, all this could be a bit tricky. It 
must be able to recognize the ringing signal , the 
various busy signals, dialing errors , or wrong 
number s. However , if we concentrate on the ends, 
Ilot the means, it all com es down to a single, sim ple 
action. 

A Greatly Simplified Method 
I f the phone at the other end is busy, doesn 't answer, 
was incorrectly dialed , o r the wro ng party is 
reached, we can simply hang up the phone and try 
again. So all we rea lly need to know is if the com
puter at the other end has answered. This is one of 

the fun ctions of a modem. [The box Ihal aI/aches 10 a. 
computer and handles telephone calls for it.) I f the 
called COlllputer's modem is in the aULo-answe r 
mode, then that modem wi ll answer the phone and 
send a signa l bac k to your modem saying that it has 
answered. All we have to do after we have dia led 
the number is sit and wai t for the answer signal. If 
we don't receive an answe r after a specified period 
of timeJor an)' ,'eason, we hang up the phone. 

To make things even eas ier, th e answer signal 
that is sent is the same kind of signal that the modem 
uses to transmit data. All we have to do is wait for 
our modem to tell us that it is ready to communicate 
with the distant compute r. This bypasses many 
kinds o f er ror indicators. We don 't ca re wh.y we 
were unable to complete the call , on ly that we 
weren't. Once a signal has been received, the com
pute rs can communicate until they are ready to 
hang up. 

Norma ll y, when you are fini shed with a ca ll 
you tell the party you are talking with that you are 
do ne and hang up. Alternatively, they may tell yo u 
that they a re going to hang up. Sometimes, for 
va rio ll s reasons, e ither of YO LI may hang up without 
telling the other. And , of course the phone company 
may hang up for either or both of yo u due to a 
malfunction. This, too, could get to be rather com
plicated for a computer unless we recognize that 
the end result of any such hang-ups is that the 
communications link has simply been broken . This 
means that \\le are no longer receivin g th e carrie r 
from the other modem . Therefore, we just obse rve 
th e carrier detection signal from th e mode m and, 
if it goes o ut, we know we've lost the connection 
and that we should hang up the phone. 

A Computer Picks Up The Phone 
Normall y, when someone calls we hear the bell. 
T his signa l is crea ted by the exchange by rap idly 
reversing the 48 volt signal that is present o n the 
phone line when it is in the id le state . This reve rsa l 
occurs about 20 times a second for several seconds, 
pauses, and then repeats. 
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Softlights

By Fred Huntington

THREE-YEAR OLD ATARI COMPUTER

USERS BIRTHDAY SALE

Last year, on my daughter Melody's sec

ond birthday, we ran a special on Hodge

Podge, the great Apple game for pre

schoolers. This year, we're very happy be

cause Artworks has come out With a version

of Hodge Podge for the Atari. My daughter,

Melody, has gone ape over it.

Melody doesn't hover around the Apple at

home now, just the Atari, because si ie wants

to play Hodge Podge. Whenever she presses

a letter, something happens. For example, if

she presses "B" a banjo appears and plays

music. There is some action for every key on

the keyboard.

The graphices are tremendous and the

music is great. There is one major flaw, how

ever. Everytime I get near the Atari. I cant

play my games. Melody wants to play Hodge

Podge.

So, if you have a child between two and six.

get them Hodge Podge and be a hero. And, to

help celebrate Melody's third birthday, if you

say "Happy Birthday, Melody." you can have

it for $15.94 instead of the $19.95 list price.

Even at full list price, I believe Hodge Podge

to be one of the best bargains available to

day {Well even give you the Apple version

for $15.99.)

IBM SOFTWARE

We're now concentrating all our efforts on

carrying software for the Apple, Atari, and

IBM computers. New for the IBM PC are The

Programmer and Las Vegas Black Jack and

Word Star. We'll be having more and more

IBM PC software. If it s available, well try to

carry it.

GRAPHICS PRINTER - UNDER S350

We're carrying a great new line of printers -

Axiom. Their smallest printer is a knockout. It

uses regular computer paper, does fine

graphics, comes complete with card and I

cable and is being sold by us for only S349

plus shipping.

The only disadvantage we can honestly

find is that it is only about half as fast as an

Epson. But at that price, who needs speed?
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thai the computer will answer any call immediately.)

The modem answers a call by turning on the

"off-hook relay" which simulates taking the handset

off of the phone hook or cradle. This causes a low

impedence load to he placed on the phone line

(approximately 600 ohms) and it remains as long

as the phone is off-hook. This tells the exchange

that you have accepted the call and are ready to

answer it. The exchange then begins a supervisory

process to stabilize the link and begin any necessary

billing.

During all this, the answering modem cannot

yet transmit any data; it may disrupt the supervisory-

process. Most of the new exchanges simply prevent

any signals from being transferred during this

time, but some of the older exchanges don't have

this protection and signals could get disrupted.

This could cause anything from the exchange

hanging up on you to its billing you for a call you

didn't make. This time period of disallowed trans

mission lasts a maximum of two seconds. Once this

time period has passed, the computers can com

municate normally. If you later lose the carrier

signal, you should assume that the other end has

hung up iheir phone and hang up yours. ©

COMMODORE USERS

Join the largest, active Commodore

users group in North America and get—

— Access to club library of

over 3000 programs.

— Informative club newsletter.

— Access to the combined

talents of some of the most

knowledgeable people on

PET/CBM/VIC.

Send $15.00 ($20.00 overseas;

Associate Membership to:

for

Toronto Pet Users Group

381 Lawrence Avenue West

Toronto, Ontario, Canada M5M 1B9

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-either 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

the 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.

HARDCOPY 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.

DELETE, allows any program segment to be deleted.

REPEAT KEYS: allows repeating functions if not already available on specific

PET/CBM model.

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 B Computers
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Ifyou have a SuperPET, this article will show you how to

use all 96K from Commodore BASIC.

Run 96K

Programs On

The SuperPet

Paul Donato

Sudbury, Ontario

The SuperPet has an additional 64K of memory:

16 4K banks addressed at memory location 9000

hex. POKEing a decimal number from 0 to 15 into

decimal location 61436 will cause the appropriate

bank to be switched in. Full use of this memory is

possible when the SuperPet is used in the Commo

dore BASK! mode. By having a main program in

the regular 32K ol PET memory one can access up

to 16 4K modules or BASIC routines which are

preloaded into the additional 4 K memory banks.

To do this the main program must do basically

three things:

I. it must POKE into location 61436 the

number of the desired bank.

l2. it should then POKE 4 1.144. This causes

the start-of-BASIC pointer to point to 9000

hex.

3. finally, the program should execute a

GOTO, directing program execution to a line

number within the desired module.

Ideally, the preceding steps should all be

executed within the same program line. All pro

gram variables still reside in the regular 32 K of

memory and can therefore be shared by the main

program and all of the modules. All string variables

should be initialized by the main program. This

will insure that no string pointers will point beyond

$8000 hex.

To return to the main program from a module,

simply POKE 41,4 and GOTO to a line in the main

program. Again, these commands should be ex

ecuted on the same program line in the module

program.

Loading Programs In The 4K Banks

The BASIC program modules are written, saved,

and loaded in the regular 32K PET memory nor

mally. To transfer the module into the 4K bank, a

small machine code program residing at $7FB0

hex can be used. This program must first be loaded

into memory using the PET monitor before the

modules are loaded in. Once this is done the ap

propriate module is called into memory using a

load command, the appropriate bank number is

then POKEd into location 61436 and the transfer

is executed with the command SYS32688. Once all

of the required modules are loaded in this way, the

system is reset with the command SYS64790 and

the main program is then LOADed in and RUN.

Note: Trying to see which bank is switched in

by PEEKing location 61436 is not possible because

the banks are latched in during the POKE command

and checking this location after this gives a

meaningless number.

This is a listing of the machine code program

which transfers BASIC program module from

main memory in the PET to location 9000 hex and

makes it executable.

7FB0

7FB2

7FB4

7FB6

7FB8

7FBA

7FBC

7FBE

7FC0

7FC2

7FC4

7FC6

7FC8

7FC9

7FCB

7FCD

7FCF

7FD0

7FD2

7FD5

7FD7

7FD9

7FDC

7FDE

7FF0

A9

85

A9

85

A9

85

A9

85

A2

A0

Bl

91

88

DO

E6

E6

CA

30

4C

A9

85

20

A9

85

60

00

00

04

01

00

02

90

03

OF

00

00

02

F9

01

03

03

C2

90

29

11 fi

04

29

LDA

STA

LDA

STA

LDA

STA

LDA

STA

LDX

LDY

LDA

STA

DEY

BNE

INC

INC

DEX

BMI

7F JMP

LDA

STA

B4 JSR

LDA

STA

RTS

#$00

$00

#$04

$01

#$00

$02

#$90

$03

#$0F

#$00

($00).Y

(S02),Y

$7FC4

$01

$03

$7FD5

S7FC2

#S90

S29

SB4B6

#$04

$29

;SET UP LOW ADDRESS

POINTERS

;HEX 0400

;SET UP POINTERS TO HIGH

;ADDRESS HEX 9000

:NO. OF 256 BYTE BLOCKS TO

:TRANSFER-1

;DOTHEACTUALTRANSFER

;FINISH THE BLOCK (256

BYTES)

;MOVE TO NEXT BLOCK

:BRANCHIFLASTBLOCK

DONE

;IF NOTCONTINUE TRANSFER

;CHANGE START OF BASIC

POINTER

;TO9000HEX

;KELINKTHEBASICTEXTAT

9000 HEX

;RESTORE START OF BASIC

TO 0400

; RETURN
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Run 96K 
ProgramsOn 
The SuperPet 

Paul Donato 
Sudbury, Ontario 

T he Super Pet has an additiona l 64 K o f memory: 
16 4 K banks addressed at memory location 9000 
hex. POKEing a d ecimal numbe r fro m a to I" in to 
decimal location 61436 will cause the a ppropriate 
ba nk to be switched in . full use of thi s memory is 
possible whe n the Super Pet is used in the Commo
do re BAS IC mode. By having a main program in 
th e regular 321< or PET memol-Y one can access up 
to 16 4 K mod ules or BASIC routi nes which are 
preloaded in to the additio nal 'l l< me mory banks. 
To do this the ma in prog ra m musl do basica ll y 
three Lh ings: 

I . it must PO K E into location 6 I 436 the 
number of the desired bank. 
2. it shou ld then POKE4 1, 144. T his causes 
th e slart-of- BAS IC poin te r to point to 9000 
hex. 
3. fina ll y, the program should execute a 
GOTO. d irecti ng program execution to a line 
nu mber with in the desired mod ule. 

Idea ll y, the pl'eced ing steps shou ld all be 
executed wi Lhin th e same program line. A ll pro
gram va riables still res ide in the regula r 32 K of 
memory a nd can there fore be shared by the main 
program and a ll of the modu les . All string va riables 
should be initi a li zed by the main program. This 
will insure that no strin g pointe rs will po int beyond 
$8000 hex. 

To return to lhe main progra m from a modu le, 
simply POKE 4 1,4 a nd GOTO to a line in the ma in 
progra m. Again, these comma nds shou ld be ex
ecuted on the same progra m line in the module 
program. 

Loading Programs In The 4K Banks 

T he BASIC program modu les are written , saved , 
and loaded in the regular 32 1< PET memor y nor
ma ll y. To transfe r the module into the 4K bank, a 
sma ll mac hine code program res id ing at $7FBO 
hex can be used. This progra m must first be load ed 
into memory using the PET monitor before the 
modules are load ed in. O nce this is done the ap
p ropri ate module is ca lled in to me mory using a 
load command, the appro priate ban k number is 
then POKEd in to location 6 1436 a nd the tra nsfe r 
is executed with the command SYS32688. Once a ll 
of the required modu les a re loaded in this way, the 
syste m is reset with the command S YS64790 and 
the mai n program is then LOA Ded in and RUN . 

Note: Trying to see which bank is switched in 
by PEEKing location 6 1436 is not possible because 
the ban ks a re latched in du rin g the PO KE command 
and checking this locatio n after this gives a 
,neaningless numbe r. 

This is a listing of the mach ine code program 
which transfers BAS IC program module from 
mai n memory in the PET to loca tion 9000 hex and 
makes it executable. 

7FBO A9 00 LDA # $00 ;SETUP LOW ADDRESS 
POINTERS 

7FB2 85 00 STA SOO ;J-I EX0400 
7FB4 A9 04 LOA # $04 
7FB6 85 0 1 STA $0 1 
7FB8 A9 00 LOA #$00 jSETUP POINTERS TO H IGH 
7FBA 85 02 STA $02 ;ADDRESS HEX 9000 
7FBC A9 90 LOA # 590 
7FBE 85 03 STA 503 
7FCO A2 OF LOX # 50F iNO_ OF 256 BYTE BLOCKS TO 
7FC2 AO 00 LOY # 500 jTRANSFER-l 
iFC4 BI 00 LOA (SOO).Y iDOTHEACTUAL TRANSFER 
7FC6 9 1 02 STA (S02)," 
7FC8 88 DEY 
7FC9 DO F9 BNE 57FC4 ;FI NISH THE BLOCK (256 

BYTES) 
7FCB E6 01 I NC 501 ;MOVE TO NEXT BLOCK 
7FCD E6 03 INC S03 
7FCF CA DEX 
7FDO 30 03 BMI S7FD5 ;llRA NC H IF LAST BLOCK 

DONE 
7FD2 4C C2 7F JMP 57FC2 ilF NOT CONTINUE TRANSFER 
iFD5 A9 90 LOA # 590 ;CH ANGESTART OF BASIC 

PO INTER 
7FD7 85 29 STA $29 ;1'0 9000 HEX 
7FD9 20 B6 84 JSR $ ll4ll6 iRELINKTH E BASIC TEXT AT 

9000 HEX 
7FDC A9 04 LOA # 504 ;RESTORESTARTOF BASIC 

TO 0400 
7FDE 85 29 STA 529 
7FFO 60 RTS ;RETU RN 

© 
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Atari Drives

And Disk

Operating

Systems

Richard Kushner

High Bridge, NJ

It's now the tenth time that you've waited five

minutes for your program to load from tape on

your Atari and you have begun to wonder if there

isn't a better way. Even though the Atari tape re

corder seems to load flawlessly, the waiting time

becomes a nuisance, not to mention the fact that

you must be careful to set the recorder Cojust the

right spot on the tape in order to give the computer

just the right length of silence before the data

comes streaming in.

And how many times have you lost a program

during development because you didn't want to

"waste" the time required to save it on tape? The

answer, of course, is to get a floppy disk drive, in

particular the Atari 810. There are not yet any

non-Atari disk drives available for your computer.

It isn't an easy decision to make when the disk

drive costs more than half the cost of the computer.

Let's try to cover the things that you need to know

in order to make an intelligent purchase and also

include an analysis of the two disk operating systems

(DOS) that Atari has released: the original DOS I

and the updated and improved DOS II.

Care And Feeding Of The 810

The 810 disk drive comes in a case measuring4.5

H x 9.5W x 12D, attractively designed to match

your computer. It comes with a separate power

supply, just like the one that runs the computer. (A

mild complaint: If each of the peripherals comes

with one of these power supplies, where do we put

them all?) With the 8 IP's two input/output connec

tors, it is a simple matter to interconnect whatever

items you have feeding into or out of your com

puter. There are two slide switches in the back

which you set to tell the computer which drive it is

addressing (#l-# 14). With only one drive (and

that covers nearly all of us) you set it for #1.

You must always power up the drive before

the computer or else the computer will not be

aware that there is a disk drive on the line. You

also want to be sure that you do not have a diskette

inserted when you power up, as this is an easy way

to destroy any information on it. Keep in mind that

the drive unit must be placed a minimum of 12

inches from the TV or telephone or anything else

that generates a magnetic field. This is another

easy way to wipe out a diskette.

As for diskettes, you can use soft or hard sec

tored ones because the Atari doesn't use the timing

holes at all, but rather writes the timing information

on the disk during formatting. You will quickly

learn the do's and don'ts of physically handling

diskettes. Be sure to use only felt-tipped pens when

writing on labels attached to the diskettes. Failure

to do this can ruin a diskette. Each side of a diskette

will store about 92K [92 kilobytes, or 92 x 1024 bytes]

which is roughly equivalent to four C-10 cassette

tapes.

The power of the disk drive comes into play in

the rate of reading and writing data and programs

from and to the disk (6000 bits per second) and the

identification of each file on a diskette by name. To

run a program you simply type RUN

"D1:TESTPROG.EXT", 'where Dl is the drive
number, TESTPROG is the name of the program

(up to eight characters, beginning witii an al

phanumeric, containing no spaces and using any

letters or numbers) and.EXT is an extension that

can be used to identify programs by type (i.e., .BAS

for BASIC, .DAT for DATA, etc.). The DOS (much

more on that later) searches the diskette for the

program, loads it, and then begins to execute it. All

the other Atari I/O commands are also available

(SAVE, LIST, ENTER, PUT, GET, LOAD,

PRINT, INPUT, etc.)

The time required to SAVE a program to

diskette is longer than the time required to LOAD

the program from the diskette because, during

SAVE, the computer checks to be sure that the

data has been correctly transferred. You can over

ride this "write with verify" feature if you wish. For

us former tape recorder users, the transfer rate is

still so fast that there is no longer any time to go

and get a snack while a program LOADs or SAVEs.

As the Atari software field matures, more and

more programs are appearing only on diskettes,

cither because of length or because they need to

make frequent access to disk stored data during

execution. I have seen advertisements for Adven

ture-type programs that use up to six diskettes and

database programs that are only practical on disk.

There is even a magazine for the Atari that appears

only on diskette. It has been reported that 907c of

all Apple owners have disk drives. As a final argu

ment, for those who are still holding onto their

money, the purchase of a disk drive gives you the

opportunity to turn your Cadillac of personal

computers into a Ferrari. Enough said?
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It's now the tenth time that you've waited five 
minutes for your program to load from tape on 
your ALari and yo u have begun to wonder if there 
isn't a better way. Even though the Atari tape re
corder seems to load flawlessly , the waiting time 
becomes a nuisance, not to mention the fact that 
you must be ca refu l to set the recorder to just the 
right spot on the tape in o rder to give the computer 
just the right length of sil ence before the data 
comes streaming in. 

And how many times have yo u lost a program 
during development because you didn ' t walll to 
"waste" the time required to save it on tape? The 
answe r, of course, is to ge t a floppy disk drive, in 
particular the Atari 810. There are not yet any 
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include an analysis of the two disk operating systems 
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and the updated and improved DOS II. 

Care And Feeding Of The 810 
T he 8 10 disk drive comes in a case measuring 4.5 
H x 9,5 W x 120, auractively designed LO match 
)'our computer. It comes with a separate power 
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with one of these power supplies, whe re do we put 
them all ?) With the 8 1 O's two input/output connec
tors, it is a simple matl.er to interconnect whatever 
items you have feeding inLO or out of yo ur com
puter. There are two sl ide switches in the back 
which you set to tell the computer which drive it is 
addressing (# 1-# 14). With only one drive (and 
that covers nearly a ll of us) you set it for # I, 

You must always power up the drive before 
the computer or else the compute r wi ll not be 
aware that there is a d isk drive on the line. You 

a lso want to be sure that you do not have a diskeue 
inserted when you power up, as this is an eas)" way 
LO destroy any information on it. Keep in mind that 
the ciI'ive unit must be placed a minimum of 12 
inches from the TV or telephone or an),thing else 
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wi ll SLOre about 92K [92 kilobytes, or 92 x 1024 byles] 
which is roughly equivalent LO fo ur C-I 0 cassette 
tapes. 

T he power of the disk drive comes inLO play in 
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Beat the clock!

Outsmart your friends!

FOR THE ATARI 400/800

AND THE APPLE 11/11+ BY DON'T ASK

At last, an educational game that's really fun to play!

Each turn starts with a word, six possible definitions, and a counter set to 600 points. As time passes the

numberof points goes down. When you pick the correct definition you get the number of points left, so the sooner

. you pick, the more points you get. But if you guess wrong, you lose the number of points left, and the clock keeps

ticking.

• for 1-4 players

• requires SPEED and STRATEGY

• 2000 words and definitions

• competitive, exciting, fun

Now available:

The next disk in the WORDRACE SYSTEM.

• Apple version speaks

3 LEVELS OF PLAY ON ONE DISK:

Beginner — for ages 9-14

Regular — for older teens and adults

Challenge — for anyone who dares!

ATARI 400/800 32K DISK/BASIC
APPLE 11/11+ 48K DISK/APPLESOFT

At your computer store

Famous Names in History

Famous Names in Sports

and more vocabulary words.

requires WORDRACE game diskette

ATARI 400/800 UK DISK/BASIC

APPLE 11/11+ 4BK DISK/APPIESOFI

At your computer store

or send 519.95 +S2.00 shipping

to

$24.95 "
+S2.00 shipping for each program to DON'T ASK

California resident add ^ «*. COMPUTER SOFTWARE

fb\ WfW°°d «*■ B-1 50

%£*$%£ 9°°6
APPIf \i a trademark of APPLE COMPUTER INC.

Dealer inquiries welcome DON'T ASK is looking for creative new programs that we can help you to market.

Orderline:

(303) 427-9036

Free Catalog
available upon request

ACR
A Point of Sale

• 350 Inventory Items

• Purchase Orders

• Report Generator

• Receiving Records

1 or 2 Drives

32K (Disk)

$169.95

Dealer Inquiries

Invited

exclusively distributed by:

HCMS
3489 W. 72nd. Avenue

Westminster, CO 80030

Another First! \
SOFTWARE

STORES
for the ATARI 400/800'

PRESENTS

for the ATARI 400/800*

Use by itself or add to existing

memory for up to 96K RAM

A Simple Peek & Poke

Puts Your ATARI in a League

By Itself

manufactured by:

MaxRam Datawave Corporation

■ATARI is a registered trademark of ATARI, Inc.

Copycat
High-Performance

Disk Copier

Handles non-standard formats

• All Machine Languages

• Super-Fast Execution

• Supports 1 or 2 drives

$29.95

Cassette

Checkbook

Program
Balancer Program

• Multiple Accounts

Creative Use of Graphics

$14.95

S2.00 Shipping and Handling.

Please add S1.50 for COD.

Colorado residents, add 6.5% tax.

VISA and MC accepted
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$14.95 

$2.00 Shipping and Handling. 
Please add 51.50 for COO. 
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Atari DOS I Versus DOS II, Or Vas 1st DOS?

Just as the computer requires an operating system

in order to function, so, too, does the disk drive.

The disk operating system (DOS) comes recorded

on a diskette and is the first thing that the computer

looks for when it is powered up. I will be concen

trating on DOS II in this article, referring to DOS I

when it seems appropriate to point out the im

provements that DOS II brought about.

DOS II consists of three files; DOS.SYS,

DUP.SYS, and AUTORUN.SYS. DOS.SYS boots

when the computer is turned on. You can then

direct all BASIC commands to the disk drive.

DUP.SYS contains the utilities to run the DOS

menu and is called from BASIC by typing DOS.

AUTORUN.SYS is intended to boot automatically

after DOS.SYS and can be modified to perform

any function that the user feels should automatically

come on line. It currently looks for the 850 Interface

Module handler and, if it finds it, the computer

loads it. This corrects one of the flaws in DOS I.

Any file may be named AUTORUN.SYS, thus

booting automatically on initialization.

Speaking of flaws, DOS I has several, all of

which are corrected in DOS II. Those with DOS I

may be unaware of some of these flaws (and there

fore blame themselves or their computer for some

odd happenings), so here is a list of the more

significant problems:

1. The DUPLICATE DISC command occa

sionally has trouble with the first eight sectors

and, if DOS is in these sectors, you will get a

diskette that will not boot.

2. AUTO.SYS loads files, but won't execute

them.

3. COPY FILE and DUPLICATE FILE com

mands allow illegal use of wildcards and this

causes problems.

4. If FORMATting finds bad sectors, the user

is not informed.

5. In some instances, full length filenames are

not accepted.

6. Sectors on diskettes are sometimes taken

out of user availability when they shouldn't be.

DOS II boots in seven seconds. You are then

in BASIC and can use all the I/O commands to

communicate with the disk drive. In order to use

the DOS menu commands, you must type DOS.

After about nine seconds you get a menu [a list of

choices]. The reason for this method is that then it is

unnecessary to use active computer memory to

hold the menu functions unless they are specifically

needed.

DOS I has the menu automatically boot and

this consumes a considerable amount of memory

(about 6K) which is then unavailable for program

storage unless you dump DOS. DOS II could po

tentially get you in trouble when you called for the

menu, since it requires a portion of memory that

you might also be using and, hence, you would lose

your program. This has been neatly taken care of

by allowing the user to create a MEM.SAV file on

his diskette. MEM.SAV is a place for the computer

to put that part of memory that DUP.SYS needs

for the menu. Thus, the computer automatically

saves your program before going to the menu and

restores your program after you release the menu.

The penalty here is time, since MEM.SAV takes

about 30 seconds to operate. The alternative is to

SAVE any resident programs before calling the

menu and not use MEM.SAV at all. There is a

tradeoff here since MEM.SAV provides a nice

degree of protection. Anyone who has lost a

program after hours of typing will appreciate this

feature.

The rest of the menu commands relate to

operations on the diskette-stored files, and their

names are pretty much self-explanatory. Their

implementation is well described in the instruction

manual. An area of major concern is the compati

bility of DOS I and DOS II formatted diskettes. All

diskettes must be formatted before they can be

used and the DOS I and DOS II formatting is not

the same. Using DOS I on DOS II formatted dis

kettes will destroy files, whereas using DOS II on

DOS I formatted diskettes will either work or else

give an error message. Therefore, the rule of

thumb is to always use DOS II, especially if you are

not sure of the diskette formatting.

There is a bug in DOS II for those who have

an 850 Interface Module with something attached

to a serial port on it. The COPY command, which

allows you to copy a file disk-to-disk, disk-to printer,

or disk-to-whatever, does not allow you to copy to

the serial port. This is because the Interface Module

handler, which boots at the same time as DOS,

occupies the same space in memory as DOS and,

thus, gets garbled. The result of a COPY to the

serial port is that the computer goes off to never-

never-land and you have to turn it off and reboot

to regain control (losing any programs in memory).

As I write this, Atari is working on the problem of

relocating the Interface Module handler out of

harm's way.

The Dark Side Of The Force

The 810 Disk Drive and/or DOS II have some

"sometimes" bugs. There are occasions when disks

from my drive will not run on other drives and vice

versa. This was traced to speed variations in the

drives. In fact, Atari redesigned their disk drive to

incorporate an external data separator. This has

effectively cleared up this problem. For those with

older disk drives, Atari will be offering to upgrade

those drives.
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An alternative is a do-it-yourself installation

that has been promoted by Atari Users' Groups

and which is easy to do. Also available from either

of these two sources is a fast formatting chip mod

ification that speeds up the read-write operations.

On the horizon are double density and dual disk

drives from other suppliers. The latest Atari com

puters being sold also have a modified operating

system board in them. The most significant change

when using these will be the elimination of the

annoying pauses that occur during communication

with the disk drive.

[For a third alternative to disk speed adjustment,

sec "Getting Your Atari Dish Drive I'p To Speed,"

COMPUTE!, May, 1982, #24.}

Atari Disk Menu With DOS II

The "Atari Disk Menu" program in COMPUTE!.

January, 1981, #8, is a very useful program which

enables the user to access programs on disk without

having to remember their names or their exact

spelling. This program will not, however, run on

DOS II. However, it is easy to fix the program and

add the feature of printing out the free sectors

available on the disk.

With DOS II there is a difference in format

for the "free sectors file'1 between DOS I and DOS

II. In DOS I this file is simply a number indicating

the sectors that are unused, while in DOS II this

file has the number of sectors available plus the

phrase "free sectors." Therefore, when line 130

tests for the length of the file (looking for <5 if the

file is the DOS I "free sectors" file) it fails in DOS

II {which has a longer file length) and gives an

"end of file" error and stops.

A consideration of the file format makes a fix

very easy. All program name files consist of two

spaces plus a file name of up to eight characters

plus an optional decimal point and three character

extender. For example, a file name may be TEST-

RUN4.BAS where the length of the file name may

be less than this. The filename that holds the free

sector information, however, is made up of the

number of free sectors plus the phrase "free sec

tors." The key is the absence of the leading spaces.

Therefore, if line 130 becomes

130 IF FILE$(2,2) <> " " THEN PRINT FILES:

GOTO 500

When the program encounters the free sectors file

it will print it out, thus giving the number of sectors,

and go on to ask which program you wish to run.

FILFJ(2,2) is used rather than (1,1) because if the

file is locked, FILF$(1 ,1) will have a "*" in it. This

small change makes a useful program even more

useful. ©
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A Simple

2716 EPROM

Programmer

For The PET
Phil Gentile

Belton, MO

PET owners who are involved in machine language

programming usually collect a number of sub

routines that aid in the operation of the PET.

These subroutines may consist of repeat key func

tions, screen print programs, or other helpful

machine language routines which may be written

by the user or found in magazines.

These subroutines must all be loaded into

RAM before they can be used. The second cassette

buffer, or a portion of high RAM, is usually the

choice.

Now, for just a few dollars and a little time,

you may put all of these programs in EPROM

[Erasable, Programmable ROM. These chips are a

compromise between RAM and ROM — like ROM they

will hold information with the power off. Like RAM, you

can reprogram them (by erasing them using special tech

niques).} EPROM is a better location for these pro

grams for two reasons. First, if the programs are in

EPROM. they don't have to be loaded; the programs

are there when you power up. Second, in EPROM,

the programs don't take up any of your precious

RAM space.

There are a number of EPROM programmers

on the market, ranging in price from many hun

dreds down to fifty or sixty dollars. They all do

basically the same thing, the expensive ones are

just fancier and more versatile in the types of

EPROMs which they can program.

This EPROM programmer, as it is presented

here, can only program a 2716, or 2716 compatible

EPROM. The 2716 is a 2K byte EPROM. I have

found 2K to be more than enough space to hold all

of the machine language programs that I need,

including the DOS Wedge. If you Find that you

need more space, the programmer and the accom

panying software may be easily modified to pro

gram larger EPROMs. You may do this by con

necting the unused address lines on IC-2, and

modifying the M/L "program pulse" subroutine to

satisfy the requirements of the EPROM you select.

The EPROM programmer is very simple. It

consists of three 74164, eight bit shift registers, one

24 volt regulator, a couple of switches and three 9

volt batteries. One shift register holds the data

shifted out by the PET. The remaining two shift

registers hold the EPROM addresses as they are

shifted out. The 24 volt regulator reduces the

voltage from the series wired batteries down to the

24 volts necessary to program the 2716 EPROM.

The PET, using the accompanying software and

the PET's user port, supplies all of the necessary

data, addresses, and signals to program the

EPROM. The five volt VCC supply can also be

taken from the PET if you use low power (Is) type

IC's. This circuit, using "Is" IC's, will draw approxi

mately 100 Ma. This small amount of current may

safely be drawn from pin B of the second cassette

edge connector (J3).

You may use any type of construction you

wish to build the circuit. Wire wound, PC board, or

plug-in type breadboard are all OK. If you wish to

save the considerable expense of a zero force socket

for the EPROM (about $9.00), then I would rec

ommend the plug-in type breadboard construction.

The EPROM can be easily inserted and removed

from this type of board, reducing the chance of

damage to the EPROM pins.

The 74164 shift registers are common IC's

and can be purchased in most electronics supply

stores. The 24 volt regulator is also a common

component. Be sure to get the positive rather than

the negative type regulator. The switches are mini

ature SPDT. The batteries used are standard 9 volt

transistor type. I used the heavy-duty versions.

There are only a few things to watch out for.

Be sure that the regulator is wired properly. The

allowable voliage range on pin 21 of the 2716

EPROM is 24 to 26 volts. Be careful when handling

the EPROM. Static electricity on the pins may

destroy it. Last, but most important, always follow

the proper sequence when applying the voltages to

the EPROM. The 5 volt \CC supply must be turned

on fust, followed by the 24 volt VPP supply. When

turning the voltages off you must reverse this

procedure. If you follow the instructions as they

are given by the program, you will have no problem.

If you don't, you may destroy your EPROM.

Software Control

The software to control the EPROM programmer

consists of a small BASIC program and three small

machine language subroutine modules that reside

in RAM at 4100 through 4276.

The BASIC program is used primarily to

interface with the user. It issues instructions for

the operation of the EPROM programmer and
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turning the vo ltages off yo u must reve rse this 
procedure. [fyou follow the instructions as they 
are give n by the program , you will have no problem. 
I f you don't, you may des troy your EPROM. 

Software Control 
T he software to control the EPROM programmer 
consists of a small BASI C program and three small 
mach ine language subroutine modules that res ide 
in RAM at 4 [00 throug h 4276. 

The BAS IC program is used primarily to 
interface with the use r. It issues instructions for 
the operation o f the EPROM programmer and 

I 
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accepts user information on where the machine

language code (to be programmed into the

EPROM) is located in the PET's memory. It also

asks the user for the EPROM starting address. The

BASIC program then gets the selected code from

the PET's memory and passes it to the machine

language modules. They, in turn, send the code to

the EPROM programmer.

The first M/L module, located at 4104, sends

the data from the PET's memory serially out over

the PA-0 line. As it sends this data out over PA-0, it

also sends a shift (clock) pulse out on the PA-1 line

which is connected to the data register, IC-1. This

clock pulse loads the data on PA-0 into the data
register.

Next, the BASIC program jumps lo the M/L

routine, located at 4184, which shifts out the

EPROM address. This routine sends the address

out on the PA-0 line also, but it sends the shift

signal out over the PA-2 line which is only connected

to the address register (IC-2 & IC-3). Since the

data register is not connected to the PA-2 line, the

information stored in this register is not affected

when the EPROM address information is shifted

into the address register.

Finally, after all of the data and EPROM ad

dress information is safely stored in the registers,

the machine language module located at 4107

sends a 50 milisecond "program" pulse to the 2716

EPROM telling it to store the byte of data in the

selected EPROM address. This "program" signal is

sent out over the PA-3 line. The BASIC program

then begins the cycle all over again for the data

contained in the next core location. This continues

until all of the PET memory addresses, requested

by the user, have been programmed into the

EPROM. The BASIC and machine language pro

grams occupy RAM locations 1025 through 4276.

You may place your EPROM code anywhere else

in RAM that you wish.

To use this EPROM programmer you must

first, of course, have some machine language code

that you want to put in EPROM. The example I

will use here is a procedure for putting Commo

dore's DOS Wedge in EPROM. The machine lan

guage code for the DOS Wedge is completely

relocatable. After the Wedge has been loaded from

disk and executed, the Wedge M/L code resides in

the PET's top 359 bytes of RAM. To find out exactly

where this code has been stored, go to the machine

language monitor and display locations $0070 thru

S0072. The program that loads the Wedge, stuffs a

jump to the address of the Wedge into these loca

tions. If the Wedge has been loaded, you should

see a "4C" in location $0070, followed by the low-

byte, hi-byte address of the Wedge. On my 16K

PET, this code reads, "4C 99 3E". This translates

into the decimal location, 16025.

Now we know where the code for the DOS

Wedge is in core, so let's put it into EPROM. First

hook the EPROM programmer up to the PET's

user port. Do not put the EPROM in its socket yet.

Now hook up both the 5 volt and the 24 volt power

supplies. Make sure that both of the switches on

the programmer are turned off. Put the EPROM

into it's socket on the programmer and load the

EPROM programming software. The program will

tell you to first turn on the 5 volt, and then the 24

volt power supplies. Do this in the sequence

described.

The program will next ask you for the starting

RAM address of the machine language code that

you wish to put into the EPROM. In this case, this

is the address that we found in locations $007 \ and

$0072. The low order byte of the address is in

$0071, the high order byte in $0072. Convert this

address to its decimal value, in the case of a 16K

PET, 16025, and enter it. The next address that

the program asks for is the ending address of the

code. The DOS Wedge is 359 bytes long, so your

ending address is 16383 and press return. Next,

the program asks where you want the code to start

in the EPROM. If you are using a new EPROM,

without any code previously programmed into it,

you will probably want to start in location zero.

Enter the EPROM starting address and press

RETURN. The machine language code for the

DOS Wedge is now being programmed into your

EPROM. "
After it has finished programming the EPROM

(approx. 1.5 minutes), the program will give you

the last EPROM address programmed. If you

started at EPROM address zero, this address will

be 358. Write this address somewhere for future

reference. Turn the power switches off in the

order given by the program. Leave the EPROM in

the socket for now.

Now that we have the Wedge in EPROM, we

must tell the PET where we are going to put it.

We'll use the same method that the Wedge loader

uses. For the sake of this demonstration, we will

assume that the EPROM is going to be placed in

the PET's empty EPROM slot at address $9000. Go

to the machine language monitor and display

locations $03E4 through $03F0. Enter the following

code starting in $03EF, "A9 4C 85 70 A9 00 85 71

A9 90 85 72 60." This code, when executed, will

load ajump to location $9000 into locations $0070

thru 0072. Get out of the Monitor and execute the

EPROM programmer program again. This time

your starting RAM address will be the starting

address of our little loader patch, 996 (hex 03E4).

The ending RAM address will be 1008 (hex 03F0).

The EPROM starting address will be one more
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accepts LiseI' information on where the machine 
language code (to be p rogrammed into the 
EPROM) is located in the PET's memo ry. It a lso 
as ks the use r for the EP RO M sta rting address. T he 
BASIC program then gets the selected code from 
the PET's memory and passes it to the mac hine 
language modules. T hey, in llIrn , send the code to 
the EPROM programmer. 

T he first MIL mod ule, loca ted at'l l 04, sends 
the data from the PET's memory seriall y o ut ove r 
the PA-O li ne . As it sends this data out over PA-O, it 
also sends a shift (clock) pulse out on the PA- I line 
which is connected to the data registe r, IC- I. This 
clock pulse loads the data on PA-O into the data 
registe r. 

Next, the BASI C program jumps to the MIL 
routine, located at 4 184, which shifts out the 
EPROM address . This routine sends the address 
out on the PA-O li ne a lso, but it sends the shift 
signal out ove r the PA-2 line which is onl y connected 
to the address registe r (IC-2 & IC-3). Since the 
data register is not connected to the PA-2 Iine , the 
in formation stored in this register is not a ffected 
when the EPROM address info rmation is shifted 
into the add ress registe r. 

Finall y, a fter all o f the data and EP ROM ad
dress in for mation is safely sto red in the registers, 
the mac hine language module located at4 107 
sends a 50 milisecond "program'· pulse to the 27 16 
EPROM telling it to store the byte of data in the 
selected EPROM address. T his "program" signa l is 
sent o ut over the PA-3 Iine. T he BAS IC program 
then begins the cycle all over aga in for the data 
contained in the nex t core loca tio n. T his continues 
until all of the PET memo ry add resses , req uested 
by the user , have been programmed into the 
EPROM. T he BASI C and mach ine language pro
grams occupy RAM locations 1025 through 4276. 
You may place your EPRO M code anyw here else 
in RAM that yo u wis h. 

To use this EPROM programmer yo u must 
first, of course, have SO me mac hine language code 
that yo u wa nt to put in EPROM. T he example I 
will use he re is a procedu re for putting Commo
dore's DOS Wedge in EPROM. The machine lan 
guage code fo r the DOS Wedge is completely 
relocatable. After the Wedge has been loaded from 
di sk and executed , the ' '''edge MIL code res ides in 
the PET's top 359 bytes of RAM. To find o ut exactl y 
where this code has been sto red , go to the machine 
language monitor and d isplay loca tions $0070 thru 
$0072. The program that loads the Wedge, stuffs a 
jump to the address of the Wedge in to these loca
tions. If the Wedge has been loaded , yo u should 
see a "4C" in location $0070, followed by the low
byte, hi-byte address of the Wedge. On my 16K 
PET, this code reads , "4C 99 3E". This translates 

into the decimal location , 16025. 
Now we know where the code for the DOS 

Wedge is in core, so let's put it into EPROM. First 
hook the EPROM programmer up to the PET's 
user port. Do not put the EPROM in its socket yet. 
Now hook up both the 5 volt and the 24 volt power 
supplies. Make sure that both of the switches on 
the programmer are llIrned ofr. Put the EPROM 
in to it's socket on the programmer and load the 
EPROM programming software. T he program will 
tell you to first llIrn on the 5 volt, and then the 24 
volt power supplies. Do this in the sequence 
described . 

T he prog ram will nex t as k you fo r the starting 
RAM address of the machine language code that 
yo u wish to put into the EP ROM. In this case, this 
is the address that we found in locations $007 i and 
$0072. The low order byte of the address is in 
$007 1, the high o rder byte in $0072. Convert this 
address to its decimal va lue, in the case of a 16 K 
PET, 16025, and ente r it. The nex t address that 
the program as ks for is the ending address o f the 
code. T he DOS Wedge is 359 bytes long, so you r 
ending address is 16383 and press return . Nex t, 
the program asks where yo u want the code to sta rt 
in the EPROM. I f you are using a new EPROM, 
without any code previously programmed into it, 
you will probably want to sta rt in loca tion zero. 
Ente r the EPROM sta rting add ress and press 
RET URN. T he machine language code for the 
DOS ' '''edge is now be ing programmed in to your 
EPROM . 

Afte r it has fini shed programming the EPROM 
(a pprox. 1.5 minutes), the program wi.'1 give you 
the last EPROM add ress programmed . If you 
sta rted at EPROM address zero, this address will 
be 358. Write this address somewhere for future 
re fe rence. T urn the power switches off in the 
o rde r given by the progra m. Leave the EPROM in 
the socket fo r now. 

Now that we have the Wedge in EPROM , we 
must tell the PET where we are going to put it. 
We'll use the same method tha t the Wedge loader 
uses. For the sake of thi s demonstration , we will 
ass ume that the EPROM is going to be p laced in 
the PET's empty EPROM slot at address $9000. Go 
to the machine language monitor and display 
locations $03E4 through $03FO. Ente r the following 
code starting in $03EF, "A9 4C 85 70 A9 00 85 7 1 
A9 90 8572 60." This code, when executed , will 
load a jump to location $9000 into locations $0070 
thru 0072. Get out of the Monito r and execute the 
EPROM programmer program again. T his time 
your sta rting RAM address will be the staning 
address of our li ttl e loader patch, 996 (hex 03(4). 
T he ending RAM address will be 1008 (hex 03FO). 
The EJ'ROM starting address wi ll be one more 
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than the EPROM ending address that we saved

after our last run (358 + 1 = 359). When the pro

gram finishes, the EPROM contains everything we

need to run the DOS Wedge from EPROM.

Turn the PET off and install the programmed

EPROM in the EPROM socket at $9000. Turn the

PET hack on andjump to the EPROM starting

address of our little loader program, SYS(37223),

($9000 = 36864 + 359 = 37223). You should now be

able to execute any DOS Wedge command from

the EPROM.

I don't know how long the 9 volt batteries will

last. I have programmed a couple of EPROMs, and

have done a lot of testing using the original set,

they still seem to have a lot left.

With the software written partly in BASIC and

partly in machine language this system will program

approximately three bytes per second. If you wish

to make ii operate faster, the software could be

written entirely in machine language.

If you arc careful to follow the schematic, and

in entering the program code, you will have an

EPROM programmer costing around fifteen or

twenty dollars. That is a lot cheaper than buying

one. In addition, there is a lot more fun, satisfaction,

and knowledge to be gained by building your own.
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240
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280

290

300

310

320

330

340

350

360

370

380

390

400

410

420

430

440

450

460

470

** LOAD ML PROGRAM MODULES ***

POKE5 3,16:POKE4102,0:POKE410 3,0

READX,Y

F0RI=XT0Y

READ Z

POKEI,Z

NEXTI

POKE59 4 59,15:POKS59471,0

PRINT"{03 DOWNjTURN ON THE 5 VOLT POWER

SUPPLY.

PRINT"AND PRESS RETURN.

PRINT

GETAS:IFAS=""THEN29 0

PRINT"N0W TURN ON THE 24 VOLT POWER SUP

PLY

PRINT"AND PRESS RETURN.

PRINT

GETAS:IFA$=""THEN3 30

INPUT"STARTING RAM ADDRESS (DEC.)";RlST

INPUT"ENDING RAM ADDRESS (DEC.)";R2E

PRINT:INPUT"STARTING EPROM ADDRESS (DEC

.)";R3ST

IFR3 > 2047 THEN PRINT:PRINTR3" EXCEEDS

2716 EPROM SIZE.":PRINT:GOTO360

N=R3: GOSUB740

HIS=LEFTS(N$,2):L0$=RIGHTS(N$,2)

NS="00"+HI$:GOSUB910:POKE4102,N

N$="00"+LO$:GOSUB910:POKE4103,N

REM *** SHIFT THE DATA OUT ***

PRINT"{CLEAR}PROGRAMMING FROM RAM LOCAT

I0N:":PRINT

FORK=R1TOR2

PRINTK

480 A=PEEK{K)

490 POKE 4104,A

500 SYS(4152)

510 :

520 REM *** SHIFT ADDRESS OUT

530 :

540 SYS (4184)

550 :

560 REM *** SEND OUT THE M/L PROGRAM PULSE '
***

570 :

580 SYS (4107)

590 :

600 NEXTK

610 PRINT

620 HI=PEEK (4102)

630 LO=PEEK (4103)

640 N=HI:GOSUB 740:HI$=RIGHT$(N$,2)

650 N=LO:GOSUB 740:L0$=RIGHT$(N$,2)

660 NS=HIS+LO$:GOSUB 910

670 PRINT "LAST EPROM ADDRESS WAS "N-l

680 PRINT:PRINT "TURN OFF THE 24 VOLT SUPPL

Y

690 PRINT"AND THE 5 VOLT SUPPLY, IN THAT OR

DER! "

700 PRINT"

710 END

720 :

730 REM ** DECIMAL TO HEX **

740 A=N:X=0

750 A=A-4096

760 IF A<0 THEN A=A+4096:Z=X:GOSUB970:E$=X$

:GOTO 780

770 X=X+l:G0T0 750

780 B=A:X=0

790 B=B-256

800 IF B<0 THEN B=B+256:Z=X:GOSUB970:F$=X$:

GOTO 820

810 X=X+1:GOTO790

820 C=B:X=0

830 C=C-16

840 IF C<0 THEN C=C+16:2=X:GOSUB970:G$=X$:G

OTO860

850 X=X+l:G0T0 830

860 D=C:Z=D:GOSUB970:H$=X$

870 N$=E$+F$+G$+H$

880 RETURN

890 :

900 REM ** HEX TO DECIMAL **

910 X$=RIGHT$(N$,l):GOSUB1000:D=Z

9 20 X$=MIDS(N$,3,l):GOSUB1000:C=Z*16

9 30 X$=MID$(N$,2,l):GOSUB10 00:B=Z*2 56

9 40 X$=LEFTS(N$,l):GOSUB1000:A=Z*4 09 6

950 N=A+B+C-*-D

960 RETURN

970 IF Z<10 THEN XS=STR$(Z):X$=RIGHTS(X$,l)

:RETURN

980 X$=CHR$(Z+55):RETURN

990 :

1000 IF XS<"A" THEN Z=VAL(X$):RETURN

1010 IF X$=" " THEN Z=0:R£TURN

1020 Z= (ASC(X$)-55) :RETURN

1030 :

104R REM *** DATA STATEMENTS FOR M/L CODE **
*

1050 DATA 4100,4276

1060 DATA 169,5,141,248,3,32,169,169,5,141,9

,16,32,29,16,173

1070 DATA 9,16,201,0,240,2,208,244,96,169,8,

160,144,141,79,232

1080 DATA 162,48,202,208,253,136,208,248,169

,0,141,79,232,206,9,16

1090 DATA 96,1,2,4,162,8,173,8,16,45,53,16,1

41,79,232,13
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than the EPROM e nding address that we saved 
a fter our last run (358 + 1 = 359). When the pro
gram fini shes. the EPROM contains eve rything we 
need to run the DOS Wedge from EPROM. 

Turn the PET off and install the programmed 
EPROM in the EPROM socket at $9000. Turn the 
PET back on and jump to the EPROM staning 
address of our li ttle loader program. SYS(37223), 
( . 9000 = 36864 + 359 = 37223). You shou ld now be 
able to execute any DOS Wedge command from 
the EPROM. 

I d on't know how long the 9 volt batteries wi ll 
last. I have programmed a couple of EPRO~ l s, a nd 
have done a lot of testing using the original set. 
they sti ll sccm to have a 10tl efL. 

With the software written partly in BAS IC and 
pa rtly in machine la nguage this system will program 
ap prox imately three bytes per second . I f yo u wish 
lO make il opcratc fasler. the softwarc could be 
wrillcn c rilirely in machine language. 

If yo u a rc carefu l to follow the schematic, a nd 
in enterin g the program code, you will have an 
EPRO~ I programmer costing around fifteen or 
I we nty dollars. Thai is a lot cheaper than buying 
one. I n addition, there is a lot more ru n, satisfaction, 
and knowledge to be ga ined by bui ld ing yo ur own. 

170 ** LOAD ML PROGRAM MODULES *** 
180 POKE53 , 16:POKE4102 , 0 : POKE4103 , 0 
190 READX, Y 
200 FORI=XTOY 
210 READ Z 
220 POKEI,Z 
230 NEXTI 
240 
250 POKE59459,15:POKE59471 , 0 
260 PRINT"{03 DOWN)TURN ON THE 5 VOLT POWER 

SUPPLY . 
270 PRINT"AND PRESS RETURN . 
280 PRINT 
290 GETAS : IFAS=" "THEN290 
300 PRINT"NOW TURN ON THE 24 VOLT POWER SUP 

PLY 
310 PRINT"AND PRESS RETURN . 
320 PRINT 
330 GETAS : IFAS= "" THEN330 
340 INPUT"STARTING RAM ADDRESS (DEC . )" ; R1ST 

350 INPUT"E NDING RAM ADDRESS (DEC . )" ; R2E 
360 PRINT:INPUT"STARTING EPROM ADDRESS (DEC 

. } "; R3ST 
370 IFR3 > 2047 THEN PRINT:PRINTR3 " EXCEEDS 

2716 EPROM SIZE.":PRINT:GOT0360 
380 N=R3: GOSUB740 
390 HIS=LEFTS(NS , 2):LOS=RIGHTS(NS,2) 
400 NS="00"+HI$:GOSUB910 : POK E4102 , N 
410 N$ ="00"+LOS:GOSUB910 : POKE4103 , N 
420 
430 REM *** SHIFT THE DATA OUT *** 
440 
450 PRINT"{CLEAR)PROGRAMMING FROM RAM LOCAT 

ION:":PRINT 
460 FORK=R1TOR2 
470 PRINTK 

480 A=PEEK (K) 
490 POKE 4104 , A 
500 SYS(4152) 
510 
520 REM *** SHIFT ADDRESS OUT 
530 
540 SYS (4184) 
550 
560 REM *** SEND OUT THE MI L PROGRAM PULSE -

*** 
570 
580 SYS (4107) 
590 
600 NEXTK 
610 PRINT 
620 HI=PEEK (4102) 
630 LO=PEEK (4103) 
640 N=HI:GOSUB 740 :H IS=RIGHTS(NS , 2) 
650 N=LO:GOSUB 740:LDS=RIGHTS(NS , 2) 
660 NS=HIS+LOS:GOSUB 910 
670 PRINT " LAST EPROM ADDRESS WAS "N-l 
680 PRINT:PRINT 'TURN OFF THE 24 VOLT SUPPL 

Y 
690 PRINT"AND THE 5 VOLT SUPPLY , IN THAT OR 

DER! " 
700 PRINT " 
710 END 
720 
730 REM ** DECIMAL TO HEX ** 
740 A=N: X=0 
750 A=A-4096 
760 IF A<0 THEN A=A+4096 : Z=X : GOSUB970 : ES=XS 

: GOTO 780 
770 X=X+l : GOTO 750 
780 B=A :X =0 
7.90 B=B-256 
800 IF B<0 THEN B=B+256 : Z=X :GOSUB970:FS=XS : 

GOTO 820 
810 X=X+l : GOT0790 
820 C=B : X=0 
830 C=C- 16 
840 IF C<0 THEN C=C+16 : Z=X:GOSUB970 : GS=XS : G 

OT0860 
850 X=X+l :GOTO 830 
860 D=C: Z=D:GOSUB970:HS=XS 
870 NS =ES+FS+GS+HS 
880 RETURN 
890 
900 REM ** HEX TO DECIMAL ** 
910 XS=RIGHTS(NS,I) : GOSUBI000 : D=Z 
920 XS=MIDS(NS , 3,1):GOSUBI000 : C=Z*16 
930 XS=MIDS (NS , 2,1) : GOSUBI000: B=Z* 256 
940 XS=LEFTS(NS , I):GOSUBI000 : A=Z*4096 
950 N=A+B+C+D 
960 RETURN 
970 IF Z<10 THEN XS=STRS(Z) :XS=RIGHTS( XS , I ) 

: RETURN 
980 XS=CHRS(Z+55) : RETURN 
990 
1000 IF XS<"A" THEN Z=VAL(XS) : RETURN 
1010 IP XS= " I I THEN z=0:RETURN 
1020 Z=(ASC(XS) - 55) : RETURN 
1030 
1040 REM *** DATA STATEMENTS FOR MI L CO DE ** 

* 
1050 DATA 4100 , 4276 
1060 DATA 169 , 5 , 141 , 248 , 3 , 32 , 169 , 169,5 , 141 , 9 

, 16 , 32 , 29 , 16 , 173 
1070 DATA 9 , 16 , 201 , 0 , 240 , 2 , 208 , 244 , 96,169 , 8 , 

160,144 , 141 , 79 , 232 
1080 DATA 162 , 48,202 , 208 , 253 , 136 , 208 , 248 , 169 

, 0 , 141 , 79 , 232 , 206 , 9 , 16 
1090 DATA 96 , 1,2 , 4 , 162 , 8 , 173 , 8 , 16 , 45,53 , 16 , 1 

41 , 79 , 232 , 13 
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1100 DATA 54,16,141,79,232,169,0,141,79,232

,202,240,6,78,8,16

1110 DATA 76,58,16,96,173,6,16,141,4,16,173,

7,16,141,5,16

1120 DATA162,8,173,7,16,45,53,16,141,79,232,

13,55,16,141,79

1130 DATA 232,169,0,141,79,232,202,240,6,78,

7,16,76,102,16,162

114 0 DATA8,173,6,16,45,53,16,141,79,232,13,5

5,16,141,79,232

1150 DATA169,0,141,79,232,202,240,6,78, 6,16,

76,133,16,24,216

116 0 DATA173,5,16,105,1,141,7,16,173,4,16,10

5,0,141,6,16

117 0 DATA 9 6
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1100 DATA 54 , 16 ,1 41 , 79 , 232,169,0 , 141 , 79,232 
, 202 , 240 , 6 , 78 , 8 ,1 6 

1110 DATA 76 ,5 8 ,1 6 , 96,173 , 6,16,141 , 4,16,173, 
7 , 16,141 , 5 , 16 

1120 DATA162 , 8 ,17 3 , 7 , 16 , 45 , 53 , 16 , 141,79 , 232 , 
13 , 55 , 16,141 ,7 9 

11 30 DATA 232 , 169 , 0,141 , 79 , 232 , 202 , 240 , 6 , 78 , 
7,16,76,102,16,162 

1140 DATA8 , 173,6 ,1 6 ,4 5 , 53,16,141 , 79 , 232 , 13,5 
5 , 16 , 141 , 79 , 232 

1150 DATA169 , 0 , 141 , 79 , 232 , 202 , 240 , 6 ,78,6,16, 
76 , 133 , 16 , 24,216 

1160 DATA173,5 , 16 , 105 , 1 , 141,7,16 , 173,4,16 ,1 0 
5 , 0,141,6,16 

1170 DATA 96 
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Nuts And Volts

Build Your Own

Controllers
Eugene M. Zumchak

Buffalo, NY

In the last installment of this series, I considered

what is required to put together a dedicated micro

controller, and covered the CPU, ROM, and RAM.

I will continue here with a discussion ofsimple I/O.

A novice designer might think that there

really isn't much to be said about I/O. All one needs

to do is to attach the microprocessor's family port

chip. In the case of the 6502, this would be the

6522 VIA, an excellent I/O chip. Aside from two

programmable ports, the 6522 has two timers, a

shift register, and port control bits usable in hand

shaking or as general-purpose interrupt inputs.

For a compact general-purpose controller

board, the 6522 is a good choice for minimum I/O.

Timer 1, when used in the free-running mode, can

provide a crystal time-base for a realtime clock.

And including control bits, as many as 20 I/O bits

are available. However, when more simple I/O is

required, using additional 6522's may not be the

best choice. One alternative is to use low-power

Schottky TTL. Advantages of using TTL is lower

cost, increased ruggedness (not susceptible to static

damage), tighter software, and lower power. Sur

prisingly, a pair of input ports or a pair of output

ports realized with LS-TTL requires only about

half the current of a 6522.

While some I/O functions can benefit from the

fact that the same I/O bits of the 6522 can be pro

grammed as inputs at one moment and as outputs

the next, most simple I/O is simply either input or

output, and the programmability is more of a non-

feature. That being the case, let's see how I/O can

be realized with TTL functions, beginning with

input functions.

Simple Input

The unit input function is a three-state gate and a

suitable gating signal which will be true when a

read operation is performed using a specific ad

dress. Assume that our input functions will use a

coarse address select with base address $2000.

(This could be a 1K, a 2K, a 4K, or even an 8K

select). A single 74LS138 3-to-8 decoder can be

used to further decode this coarse select into eight

individual gating signals as shown in Figure 1.
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Figure 1. Individual read gating signals (for input

ports) from a coarse address select.

Three address bits, preferably not the lowest, are

used to achieve the subdivision into eight selects.

The R/W signal is used as an enable so that the

eight select outputs can be true only for read

operations.

Optionally, the low-true version of the phase-2

clock may be used to restrict gating signals to <t>2

time. Now that we have suitable input gating signals

we can consider the form of the ports themselves.

Simple input falls into one of two categories.

Byte input or bit input. Byte input, of course, is

input which is read in and used in a byte form; for

example, the output of an parallel ASCII keyboard.

While programmable ports are fine for byte inputs,

they are less suitable for bit inputs (inputs which

are strictly one-bit functions, like the condition of a

particular switch).

A suitable TTL byte input port would be any

of the octal three-state buffer chips. The 74LS244

and 8 i LS97 are examples, A quick count will show

that 20 pins are required for this function. A three-

state octal latch like the 74LS373 or 74LS374 can

provide a latched byte input port. While a pair of

20-pin chips could be used to provide a pair of 8-

bit input ports, a pair of ports can be realized with

two 16-pin chips. Figure 2 shows a pair of 4-bit

input ports, realized with a single 74LS257 three-

state quad 2-to-l select chip. {Two chips will give

two 8-bit wide ports.) An address bit, usually A0, is

used to select between the two ports. A pair of

these chips takes typically 20 mA, much less than a

pair of ports from a 6522.

Most designers use byte-style input ports for
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Figure 1. Individual read gating signals (for input 
ports) from a coarse address select. 
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The RlW signal is used as an enable so that the 
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state quad 2-to- I select chip. (Two chips will give 
two 8-bit wide ports.) An add ress bit, usually AO, is 
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Figure 2. Two 4-bit input ports from a three-state quad

2-to-l select gate.

bit input functions. A particular bit in a port can be

isolated for making a decision by loading in the

port data, ANDing with an appropriate mask, and

branching based on the zero flag. However, an 8-

bit input port can be realized with a 16-pin 74LS251,

a three-state, 8-to-l select function. The single

output bit is brought in on data bit D7. Now any of

the eight bits may be individually addressed and

tested. Such a bit-addressable port is shown in
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Figure 3. Eight-bit input port with individually

addressable bits.

Figure 3. In particular, any bit can be tested with a

BIT instruction to the bit address, followed by a

branch based on the sign flag. Thus, input bit tests

take only two, not three, instructions, and do not

change the A register. Since each individual bit in

the port has its own unique address, each bit func

tion in software will have its own unique label,

making the software somewhat more readable.

That is far superior to calling a byte ofeight switches

SWITCHES.

Simple Output

Like simple input, simple output can be bit output

and byte output, but also pulse output. As with

inputs, the first job is to provide suitable control

signals for our output functions. A single 3-to-8

decoder chip can provide eight individual write

strobing signals from a coarse address select.

(Figure 4.)

In this case, the 62 clock signal is not optional

since write strobing action is accomplished with
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Figure 4. Individual write strobe signals for output

ports from a coarse address select.

this signal in 6502 timing. The application of the

low-true version of the </>2 delay in the individual

outputs and an acceptable amount of write hold-

time loss. (See the early Nuts & Volts columns on

read/write timing).

Byte style output ports can simply be any of

the numerous octal latches in 20-pin packages.

While the board space requirement for a pair of

such ports is about the same as for a 6522, the

power is somewhat less. As with input functions,

most designers use byte-style output ports to achieve

single bit outputs. The differences are resolved

with software. To turn off (or on) a particular bit,

without changing other bits in a port, the output

port (or status) is loaded, an appropriate AND (or

OR) mask used, and the altered data is written to
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signals for our output functio ns. A single 3-10-8 
decode r chip can p rov ide e ight individual write 
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low-true version of the 02 delay in the indiv idua l 
o utputs and an acceptab le amount of write hold 
time loss. (See the earl y Nuts & Volts columns on 
read/write timing). 

Byte style output ports can simply be any of 
the numero us octal latches in 20-pin packages. 
While the board space requirement fo r a pair o f 
such ports is about the same as fo r a 6522, the 
power is somewhat less. As with in put functions, 
most designers use byte-style output po rts 10 achieve 
single bit outputs. T he diffe rences a re resolved 
with software . T o turn off (or on) a pa rticular bit, 
without changing other bits in a port, the outpu t 
po rt (or status) is loaded , an appropriate AND (or 
OR) mask used , and the alte red data is written to 
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the port. This takes three instructions and eight

bytes. However, if a port with individually addres

sable bits is used, any arbitrary bit can be turned on

or off with a single three byte instruction, and

without changing the accumulator. The port itself

is shown in Figure 5, and uses the not-well-known

74LS259 addressable latch chip. This chip has

three address lines to select one of eight output

bits. A single data line is used to apply the one or

zero to set or clear the selected bit.

AO

0UT4

(S44XX)
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GATE

CLR
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Q5
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Q2
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PA7
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PA3
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Figure 5. Eight-bit output port with individually

addressable bits.

There is no reason, however, why this data bit

cannot be applied via the address bits. Specifically,

address bit AO can be used to provide set or reset

data. A selected bit will be reset for even addresses

(A0 = 0) and set for odd addresses. For the wiring

shown in the figure, writing to address $4400 will

clear bit zero. Writing to $4451 will set bit five.

That is, the least hex digit is either zero or one, and

the next-to-least hex digit is used to select one of

eight bits. Thus, a STA $4461 will set bit six where

the contents of A is totally irrelevant. That is, it is

unnecessary to load A (or X or Y) before the write.

As with bit addressable inputs, the complementary

bit addresses can be given software names like

VALVE/ON, VALVE/OFF, BELL/ON, etc. Nothing,

software-wise, could be simpler or faster.

Finally, some output functions have the form

of one-bit pulses or triggers. These might be exter

nal clocks, resets, etc. To achieve a pulse output

with a byte-style port requires loading output

status, ANDing the selected bit off, writing out the

new status, ORing the bit back on, and writing out

the new status. This lakes a minimum of five in

structions and thirteen bytes. A pulsed output can

be obtained directly from an unused individual

write strobe as shown in Figure 4. If many pulse-

type outputs are required, a single write strobe can

be further decoded into eight (or more) strobes.

The software now reduces to STA PULSE, STA

CLEAR, STA COUNTUP, etc. and, again, the

accumulator does not have to be changed since it

provides no data.

It should be clear now that controller I/O need

not be limited to the expensive, slow, fragile, power-

hungry I/O provided by family port chips. To be

sure, there are applications for which these chips

are the best choices, but perhaps there are many

more applications where a little creative design will

produce a better (and cheaper) solution. ®

Intelligent Software
For the VIC 20 Commodore

Copycalc {3K or 6K • up)

An electonic spreadsheet.

$20

Word Processor (12K, Printer Required) S20

Includes Text Editor, Formatter. ($15 w/Copycalc)

Paper Route (3K or 6K - up) $10

Accounts receivable w/report generator.

All Programs Include Documentation

Specify Memory Size

AH Three Programs $40

Price includes shipping. California residents add 6%

William Robbins, Box 3745, San Rafael, CA 94912

CARRY-COMP
Make Your Vic-20* and Accessories Portable

• Deluxe Carrying Case Made for Vic-20*

• Heavy Duty Construction - Padded Interior

• Separate Closing Compartments lor Com

puter and Accessories

• Allows Easy Storage

■ Only S89.95

Send Order With Payment To:

CARRY- CDMP

24687 Anc Way

Elkhart. IN 46517

(219) 875-8698

Mastercard and Visa accepted. Give name,

number, expiration. Personal check also

accepted (add 3.60 sales tax for Indiana

delivery). Price includes shipping in Conti

nental U.S.A. Allow 4-6 weeks delivery.

Call for details on cases for Atari and Texas

Instruments Alan is trademark of Alan Inc

"Vic-20 is a registered trademark of

Commadore Business Machines
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VIC'S

Perpetual

Calendar

Robert Lewis

Decatur, IL

Have you ever wanted to see a calendar for nexi

year? Last year? Or the year you were born? This

program is able to produce a correct calendar For

any year after 1900. There are other starting years

in program lines 10-60. These years are 1950,

1800, and 1582; the year today's calendar was

started.

To change the starting year, delete the REM

statement from the year wanted and the next fol

lowing line. Be sure to add REM statements to the

old lines or you may get an error when the program

is run.

To use the program simply INPUT the full

year (example: 1982) when asked "YEAR

WANTED?". After entering the date, the program

uses a loop to find what day of the weekJanuary

first falls on in that year. A large difference in the

entered and starting years may cause a delay of

several seconds.

When it leaves the loop, it checks if it is a

leap year and adjusts the count. There are several

checks for leap year by the formula: IT V/4 = INT

(V/4)THRX...

The last half of the program is devoted to

displaying each month on the screen. The VIC's 22

character screen is an asset! The display consists of

(starting from the top} the year, the number of

days passed and left, the month, the days of the

week and. finally, the dates. February and the days

left and passed are automatically compensated for

in leap years. All calendars start with January and

each preceding month is displayed by pressing any

key but (Fl). When (Fl) is pressed, the program

asks for another "YEAR WANTED?" with a state

ment about the starling year. This also occurs

when you enter a date before the starting year. At

December, when you press a key. the program

goes toJanuary of the next year.

10 REM REMOVE REMARK FROM YEAR DESIRED AND

ADJACENT LINE

15 REM AND ADD TO THE OLD LINES

20 REMYY=1800

21 REMCC=2

30 YY=1900

31 CC=1

40 REMYY=1950

4 1 REMCC=0

50 REMYY=1582

60 REMCC=2

65 REM INSTRUCTIONS

70 POKE36879,8

80 Bl$=" VIC'S ": B2$=" PERPETUAL "

11 : B3$ = " CALENDAR

90 PRINT"(CLEAR)":PRINT:PRINT"{REV}{GRN}

100 PRINT"{REV} _"

110 PRINT"{REV} _"

120 F0RI=lT013:PRINTTAB(I-l) "_{REV} "MID$(B

3$,1,1);" ";MID$(B2$,I,1);" ";MID$

(BIS,I,I);11 _{0FF}

125 NEXTI

130 PRINT"{WHT}BY:{GRN}";SPC{I-4);"_{REV} "

{OFF}n

140 PRINTSPC(I);"_{REV} {OFF}"

150 PRINT"{WHT}ROBERT LEWIS{GRN}";SPC(1-11)

;"_{REV}

160 PRINT"{HOME}":PRINT:PRINT:PRINT"{REV}{Y

YEL}"SPC{15);YY;"{LEFT} {OFF}":PRI

NTSPC(17)"J_%"

165 PRINTTABU5) ;" {REV} ???? {OFF}"

170 PRINT:PRINTTAB(15)"{CYNjlNST?"

180 GETA$:IFA$=""THEN180

190 IFA$=nN"THEN330

200 PRINT"{GRN}{CLEAR} THIS PROGRAM MAKES '

UP A CALENDAR FOR ANY"

210 PRINT"YEAR {RED}{REV}AFTER";YY;"{OFF}."

220 PRINT:PRINT"{CYN} OTHER STARTING YEARS '

ARE IN LINES 10-60."

230 PRINT:PRINT"{BLU} TO ENTER ANOTHER CAL

ENDAR YEAR PRESS {REV}Fl{OFF}."

240 PRINT:PRINT"{YEL} THE YEAR ALWAYS BE- '

GINS IN JANUARY. TO "

250 PRINT"SEE THE FOLLOWING MONTHS PRES

S ANY OTHER KEY.";

260 PRINT" {PUR}(IN DECEMBER THE CALENDAR G

OES TO THE NEXT YEAR)":PRINT

270 INPUT"{WHT}YEAR WANTED";Y

280 DA=365:IFY/4=INT(Y/4)THENDA=366

290 H=3:DB=DA

300 IFY>YYTHEN360

310 RESTORE

320 K = 0

330 PRINT"{CLEAR}{WHT}I CAN'T START BEFORE "

";YY

340 POKE36879,8

350 GOTO270

355 REM YEAR LOOP

360 Z=Y-YY:C=CC

370 FORI=1TOZ

380 C=C+1:YX=YY+I

390 IFYX/4=INT(YX/4)THENC=C+1
400 IFO=7THENC=C-7

410 NEXTI

4 20 IFY/4=INT(Y/4)THENC=C-1:IFC<0THENC=7+C
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VIC's' 
Perpetual 
Calendar 

Robert LewIs 
Decatur,IL 

Ha\'e YOLI c\ 'er w<lllled to see a calendar for next 
year? Last year? Or the year YOLI were born? This 
program is able to produce a (01Tf'{-' calendar for 
any year after 1900. There are other slarting years 
in program lines I O·(iD. These years arc 1950. 
1800, and 1582; th e ycar IOda),'s calendar was 
started. 

To change the sLaning year. deleLe Lhc RE~! 
statement from the year ",anted and the next fol
lowing line, Be SlIre Lo add RE~! sl" lemcnLs Lo Ihc 
old lines or yo u may get all error \\'hen the program 
IS run, 

To li se the program simpl y INPUT th e full 
),ea r (example: 1982) when asked "YEA R 
WANTED'''. AfLer ellle rin g the daLe. the program 
u ses a loop 10 lind whaL day of the wcck Janua r ), 
lirsL falls on in Lhal yea r . A la rge dirIcrcncc in Lhc 
ente red and starting yea rs ma y cause a delay or 
several seconds. 

W h e n iL Icavcs the loop. il chccks if il is a 
Icap yca r and acUusLs Ih e COllnl. T hc rc a rc scvc ra l 
checks for lea p yea r by Ih e lormul,,: I F Y /4 = INT 
(Y/4)THEN ... 

The last ha lf of the program is d cvoLc d to 
d isp laying each momh on th e scrcen. The VICs 22 
characte r sc reen is an asset! T he d isp lay consists of 
(sLarLing from the top) the yea r. th e number of 
da ys passed and left. the monLh , th e days of Lhe 
week and. fina ll y. th e d a Les. Feb r uary a nd the davs 
lefL and passed a re aULomaLica ll y compensa Led for 
in lea p yea rs. All ca le ndars stan wiLhJanuary and 
~ac h p receding mon th is d isplayed by p ressi ng any 
key bU L (F I). When (F I) is pressed . th e program 
asks for a noLh e r "YEAR WANTED >" wiLh a sLaLe· 
ment about the stani n cr )'ear. Th is a lso occurs 
when YO ll en te r a date before the starli ng year. At 
Decembe r , ", he n you press a key. the p rogram 
goes to .J a nuar ), o f the next yea r. 

10 REM REMOVE RE MARK FROM YEAR DESIRED AND 
ADJACENT LINE 

1 5 REM AND ADD TO THE OLD LINES 
20 REMYY=1800 
21 REMCC= 2 
30 YY=1900 
31 CC= l 
40 REMYY=1950 
41 REMCC=0 
50 REMYY=1582 
60 REMCC= 2 
65 REM INSTRUCTIONS 
70 POKE36879,8 
80 81$= " VIC'S " : 82$= " PERPETUAL -

: B3$= " CALENDAR " 
90 PRINT"{CLEAR) " :PRINT:PRINT"{REV){GRN) 

" 
100 PRINT"{REV) 
110 PRINT"{REV) " 
12 0 FORI=lT013:PRINTTAB(I-l)" (REV) "MI D$(B 

3$,1,1);" ";MI D$(B2$ , I ,1 ) ~" ";MID$ 
(Bl$ ,I, l); " (OFF) 

125 NEXTI 
130 PRINT"{WHT)BY:{GRN)";SPC(I-4);" (REV) 

(OFF)" 
140 PRINTSPC(I);" (REV) (OFF)" 
150 PRINT"{WHT)ROBERT LEWIS{GRN) "; SPC(I-ll ) 

i" {REV} " 
160 PRINT"{HOME)":PRINT:PRINT:PRINT"{REV){Y 

YEL)"SPC(15);YY;"{LEFT) (OFF) ":P RI 
NTSPC(l7)'" %" 

165 PRINTTAB(l5);"{REV) ???? (OFF) " 
170 PRINT:~RINTTAB(15)"{CYN)INST?" 
180 GETA$:IFA$=""THEN180 
190 IFA$="N 1I THEN330 
200 PRINT" (GRN) (CLEAR) THIS PROGRAM MAKES 

UP A CALENDAR FOR ANY" 
210 PRINT " YEAR (RED){REV)AFTER " ;YY;"{ OFF). " 

220 PRINT:PRINT"{CYN) OT HE R STARTING YEARS -
ARE IN LINE S 10-60." 

230 PRINT:PRINT" {BLU) TO ENTER ANOTHER CAL
ENDAR YEAR PRESS (REV)F1{OFF). " 

240 PRINT : PRINT"{YEL) THE YEAR ALWAYS BE 
GINS IN JANUARY. TO" 

250 PRINT"SEE THE FOLLOWING MONTHS PRES 
S ANY OTHER KEY . " ; 

260 PRINT " (PUR) (IN DECEMBER THE CALENDAR G 
OES TO THE NEXT YEAR) ": PRINT 

270 INPUT " {WHT)YEAR WANTED";Y 
280 DA= 365 : IFY/4=INT(Y/4)THENDA=366 
290 H=0 : DB=DA 
300 IFY)YYTHEN360 
310 RESTORE 
320 K=0 
330 PRINT"{CLEAR){WHT)I CAN ' T START BEFORE -

" ; yy 
340 POKE36879 , 8 
350 GOT0270 
355 REM YEAR LOOP 
360 Z=Y- YY: C=CC 
370 FOR I=l TOZ 
380 C=C+ l :YX =YY+I 
390 I FYX/4 = INT(YX/4)T HENC=C+1 
400 IFC) =7 THENC=C- 7 
4 10 NEXTI 
4 2 0 IFY/ 4= IN T (Y/4)T HEN C= C- 1 : I FC(0THENC= 7+C 
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JjREV} " ; MS ; " { OFF}_]_"

-";:FORI=1TOS:PRINT"

4 25 REM READS MONTH

430 READMS,M:S=LEN(MS)

435 REM ADJUST FOR LEAP YEAR

440 IFM=3AND{Y/4=INT{Y/4))THENM=2

450 IFO70RC=7THENC=C-7

460 B=C

490 REM PRINTS MONTH

500 PRINT"{BLK}":K=K+1:IFK=6THENK=0

510 -POKE36879,40+(K*16)

5 20 PRINT"{CLEAR}":PRINT"{REV}"TAB(8);Y;"{L

LEFT} {OFF}"

530 PRINTTAB(l);H;TAB{16);DB

540 PRINTTAB(10-(S/2) ) "_0"; :FORI=1TOS:PRINT"

£"; ^EXTIiPRINT"^"

5 50 PRINTTAB(10-(S/2) )

560 PRINTTAB(10-(S/2))

^";:NEXTI:PRINT"="

570 PRINT:PRINT" S M

T

580 PRINTSPC(3*B);

590 FORI=1TO31-M

600 PRINTI;:IFI>9THENPRINT"{LEFT}

610 IFPOS(0)>19THENPRINT:PRINT

620 NEXTI:PRINT

700 GETXS:IFX$=""THEN700

705 REM NEW DATE WANTED

710 IFX$="{F1}"THEN310

715 REM SETS UP NEXT

7 16 REM MONTH OR YEAR

7 20 C=B+3-M

730 IFM$O"DECEMBER"THEN790

740 RESTORE

750 Y=Y+1

7 60 H=O:DB=36 5:IFY/4=INT(Y/4)THENDB=366

770 DA=DB

780 GOTO430

790 DB=DB-{31-M):H=DA-DB

800 GOTO430

810 END

1000 DATA JANUARY,0/FEBRUARY,3/MARCH,0,APRIL

,1, MAY,0,JUNE,1,JULY,0

1010 DATA AUGUST,0,SEPTEMBER,1,OCTOBER,0,NOV

EMBER,1,DECEMBER,0 O

W PRIN

j^_.\ ALL ATARI" HARDWARE 15%-25% JR
OFF LIST PRICE •IV

Atari 800 16K 740.00

Alari 400 16K 359.00

Atari 410 Cassette 80.00

Atari 810 Disk 480.00

ATARI* ACCESSORIES 1Q%-20% OFF LIST PRICE

8K Memory Board 40.00

16K Memory Board 80 00

Joyslicks (pair} 19.00

Paddles (pair) 19.00

To oidei Call 617 964 3080

Ask lor mail ordtr of wine P\M§ 1 0% 20% OFF

DDI HI I ALL ATARI' SOFTWARE
Dbl nail UrdBf ALSO 3(io PARTY HARDWARE
PO bo. 365 AND SOFTWARE AT

Newion Highlands. MA 02161 COMPARABLE SAVINGS

(617| 964 3080

VIC-20 SOFTWARE

CHECKBOOK

MIS is proud to announce the release of our latest,

program. CHECKBOOK. Your VIC-20 Computer can do

more than |ust play games CHECKBOOK changes your

VIC-20 from a game machine to an effective personal

accounting tool.

CHECKBOOK is a comprehensive check accounting

software package, which consists of CHECKWRITER,

CHECKREADER, and DATATAPE.
CHECKWRITER is a program which records and files all

your checking account transactions CHECKWRITER alsn

automatically balances your checking account, including

service charges, both by month and check This information

ts then automatically stored onto the provided DATATAPE.

CHECKREADER is a search/accumuiate/hst program,

which can be very useful in analyzing the family budget

CHECKREADER can search for any specified check or

deposit, or can search for any specified series of checks or

deposits, while automatically accumulating the totals For

example, you can search for the check written to CASH on

January 12. or you can search and accumulate all the

checks written to CASH during the month of January

CHECKREADER also has an option for using your VIC
1515 printer to list out the information on hardcopy

DATATAPE is a high quality data cassette provided to

store your checking account transactions.

CHECKBOOK is available on cassette, with complete

documentation, enclosed in an attractive vinyl binder for

£19.95

DEALER INQUIRIES INVITED

EGG ATTACK JOYSTICK

This seemingly innocent electronic game of catch

turns gradually into a harried race of joystick con

trol. The player must maneuver a nuclear reactor in

order to catch radioactive eggs as they are dropped

from advancing "monsters." If the player misses

three eggs, the Earth is no longer habitable and their

turn of play is over. 12.95

TUNNEL PATROL JOYSTICK

The player is required in this arcade game to ma

neuver an android through a maze in order to harvest

"Energy Crystals" and score points. As an obstable,

the program randombly throws the android into the

fourth dimension where it must battle the dreaded

"Batwing" in order to survive. 12.95

See this and other MIS software at your local com

puter store, or order direct from MIS (408) 338-

9546. California residents add sales tax.

250 FERN ROCK WAY/BOULDER CREEK CA./9500G
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425 REM READS MONTH 
43~ READM$ , M:S=LEN(M$) 
435 REM ADJUST FOR LEAP YEAR 
44~ IFM=3AND(Y/4 =INT (Y/4)) THENM=2 
45~ IFC>70RC=7THENC=C- 7 
4 6~ B=C 
49~ REM PRINTS MONTH 
5~~ PRINT " { BLK} " :K =K+1:IFK=6THENK=~ 
51~ POKE36879 , 4~+(K * 16) 

52~ PRINT" {CLEAR} " :PRINT" {REV} "TAB(8);Y ; "{L 
LEFT} {OFF} " 

53~ PRINTTAB( 1) ; H; TAB(16) ; DB 
54~ PRINTTAB( 1 ~ - (S/2 )) " ~ ";: FORI = 1TOS:PRINT" 

@" ; : NEXTI : PRINT " • II -

5 5~ PRINTTAB(1~- (s/i)) " J (REV} "; M$; " {O FF}J " 
56~ PRINTTAB ( 1 ~ - (S/2)) "=";: FORI = 1TOS:PR IiT " 

@"; :NE XTI:PRINT"=" -
57~ PRINT: PR INT" S ~ T W T F S " :PRIN 

T 
58~ PRINTSPC (3 *B ) ; 
59~ FORI=1T031- M 
6 ~~ PRINTI; : I FI>9THENPRINT" {LEFTJ " ; 
61~ IFPOS(~»19THENPRINT : PRINT 

62~ NEXTI:PRINT 
7~~ GETX$ : IFX$=" "THEN7~~ 

7~5 REM NEW DATE WANTED 
71~ IFX$= " { F 1}"THEN31~ 
715 REM SETS UP NEXT 
716 REM MONTH OR YEAR 
7 2~ C=B+ 3- M 
73~ IFM$ <> " DECEMBER " T HEN79~ 
74~ RESTORE 

75~ Y=Y+1 
76~ H=O : DB=365:IFY/4=INT(Y/ 4)THENDB=366 
77~ DA=DB 
7 8~ GOT043~ 
79~ DB=DB- (31 - M):H=DA-DB 
8 ~~ GOT04 3~ 
8 1~ END 
1~~~ DATA JANUARY , ~ , FEBRUARY , 3 , MARC H , ~ , A PR IL 

, 1 , MAY , 0 , JUNE , 1 , JULY , 0 
1~ 1 ~ DATA AUG U ST , ~ , S EPTEMBER , 1 , OCTOBER , ~ , NOV 

E MBER , 1 , DECEMBER , ~ © 

[- .~ ALL ATARI"' HARDWARE 15%·25% II 
- OFF LIST PRICE ..I,' 

AI. n BOO 16K . . .. . .. . .. . .. . ..... 740.00 
AI.n 400 16K .. . .. . .. .. .. 359 00 
Alan 410 Casselle . .. . .... 80.00 
Alan 810 Olsk .. . ....... . .......... .. .. .. ... 480.00 

ATARI"' ACCESSORIES 10%·20% OFF LIST PRICE 
8K Memory Board .. 
16K Memory Board . 
Joysticks (pair) . 

;:ij)
/'d~le. s (pair) . 

- To Ol der tall S11 964 3080 
ASk 101 ma ll Ol der Of wille 

, BBI Mail Order 

t:!J PO 801365 
NewlOIl HoghlandS, MA 02 161 

(611) 964 30BO 

.. , 40 00 
. .... B.O 00 

......... . 19.00 
. 19.00 

PLUS 10%·20% OFF 
ALL AlARI' SOFTWARE 
ALSO 3AO PARTY HARDWARE 
AND SOFTWARE AT 
COMPARABLE SAVINGS 

VIC-20 SOFTWARE 
CHECKBOOK 

MIS IS proud to announce the re lease o f QUI' late5 l 
program. CHECKBOOK. Your VIC-20 Comput er can do 
more than lust play games CHECKBOOK changes your 
VIC-20 from a game machine to un effec tive personal 
accounting t ool 

CHECKBOOK IS a comprehensive check accounting 
sof tware package. which conSists of CHECKWRITER , 
CHECKREADER. and DATATAPE . 

CHECKWRITER IS <l program which records and fi les all 
your check ing account transactions CHECK WRITER also 
automatically balances your checking account. including 
service charges. both by month and check ThiS Information 
IS then automatically stored onto the provided DATATAPE. 

CHECK READER is a search/ accumulate/ list program. 
which can be very useful In analYZing the fami ly budget 
CHECK READER can search for any speCified check or 
depOSit. or can search for any speCified series of checks or 
depOSits. while automatically accumulat ing the totals For 
example. you can search for the check wntten to CASH on 
January 12. or you can search and accumulate aU the 
checks written to CASH during the month of January 
CHECKAEADEA also has an option for usmg your VIC 
1515 printer to list out the Information on hardcopy 

DATATAPE IS a high quahty data cassette prOVided to 
store your checking account transactions 

CHECKBOOK IS available on cassette. With complete 
documentation. enclosed .n an attractive vinyl binder for 
$19.95 

DEALER INoUIRIES INVITED 

EGG ATllICK JOYSTICK 

This seemingly Innocent electroniC game of catch 
turns graduall y IOta a harried race of joyst ick con
trol. The player must maneuver a nuclear reac tor 10 
order to cat ch radioac t ive eggs as they are dropped 
from advanCing " monsters ." If the player misses 
three egg s. the Earth is no longer habitable and their 
turn of play is over. 12.95 

TUNNEL PATROL JOYSTICK 

The player is reqUired In thiS arcade game to mao 
neuver an android through a maze In order to harvest 
"Energy Crystals" and score points . As an obstable. 
the program randombly t hrows t he android into the 
fourth dimension where it must battle t he dreaded 
"Batwing" in order to survive. 12.95 

See this and other MIS sof tware at your local com· 
put er store. or or der direct from MIS (408) 338-
9546 . California residents add sales tax. 

250 FERN ROCK WAY / BOULDER CREEK CA.l95oo6 

~. -- ~ 
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A Subroutine Aid To

Debugging Atari BASIC

Mark Thomas Greene, Ph.D.

Columbus, OH

Tired of searching through your BASIC manual,

850 manual, and DOS manual to find out what

ERROR 175 means? This program should end

that frustration once and for all.

The subroutine acts as a BASK- diagnostic that:

a. describes in some detail what went wrong, b. in

dicates the line at which the error occurred, and

c. lists the immediate environment of the problem

line.

Here's how it works:

Line: 0 TRAP 30000

This causes the system to run the debugging

routine whenever an error occurs. The sub

routine should be stored on disk via a LIST

command (e.g. L. "D:ERRORS.LS'r) so that

it may be merged with any program by means

of an ENTER command (e.g. E.'D:ERRORS.

LSI"). Use of line 0 and lines 30000 through

31 173 makes it easy to avoid overwriting an

existing program wilh "ERRORS" and vice-

versa.

Any time a different TRAP is needed.

TRAP 30000 should be reset as soon as

possible.

Line: 30010 ?"IIS[ESC| ICNTL. CLR|"

This statement clears the screen.

Line: 30020 STPLN1 = PEEK( 187): STPLN2

= PEEK(186)

This statement retrieves the two byte repre

sentation of the line number at which the

error occurred.

Line: 30030 ERRS = "31"

We're going to build a line number beginning

with thirty-one thousand and ending with the

error number.

Line: 30040 IF PEEK(195) < 100 THEN

Line: 30050 IF PEEK( 195) < 10 THEN

ERRl$ = '00'

These lines create place holders in front of the

error number if the error number is less than

three digits long. Line 30050 overrides 30040

if the error number [PEEK( 195)] is a single

digit.

Line: 30060 ERR$(LEN(ERR$)+ l) = KRR1$

This line adds the appropriate number of

zeros to ERR$ ("31"). If the error number is

three digits long it will have no effect.

Line: 30070 ERR$(LEN(ERR$) + I) = STR$

(PEEK(195)

This line adds the error number to our string

so that we have a five digit string beginning

with '31' and ending with the error number.

Line: 30080 GOSUB VAL(ERR$)

Phis statement converts our string to a five

digit number. GOSUB then executes the sub-

Program 1.

DIM Error: Attempt to reDIM or, DIM

out of DIMed size or not DIMed.

The error occurred at line 3345.

32767 or, reference

3330

3340

3345

3350

3360

»B$(LEN(DB*)+1>-CHR*<155)

DB* ( LEN < DB$ ) +1 ) =^STR* C LVL )

HB$(LEN(DB*)+1)*ANS*

DB$(LEN< HB$) + 1)=CHR*(155)

Program 2.

Readers with cassette systems can

use this prosraai by insertins a

blank tape in tine 418 recorder *
and rewinding to start. Press PLAY

arid RECORD.- then enter:

LIST "C:"

and then press <RETURN> twics. To

add this prosraiii to a prosraui

already hays in memory* insert sour
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A Subroutine Aid To 
Debugging Atari BASIC 

Mark Thomas Greene, PhD 
Columbus, OH 

T ired o f searching through your BASIC ma nua l, 
H:;O llI an ua L and DOS ma nual to lind o ut what 
ERRO R 175 means' This program should end 
that frust ration once and for a iL 

T he subroutine acts as a BASI C diagnostic that: 
<I, describes in some de tail what went wrong, b, in 
dicates the line at which the e rror occurred , and 
t:. lists th e imme diate e nvironment of' the problem 
line. 

He re's how it works: 

Line: 0 TRAP 30000 
T his causes the syslen, to run the debugging 
ro uline whenever an e rror occurs. T he sub
rouline should be stored on d isk via a LI ST 
command (e.g. L. "D:E RRORS. LST") so that 
itma)' be me rged with an y program by mea ns 
of an E 'TER command (e,g. E." D:E RRO RS. 
LST"). Use of line 0 and lines 30000 th ro ugh 
3 1 173 makes it easy to avoid overwrit in g an 
ex isting progra m with "ERRORS" a nd vice
ve rsa. 

An )' time a d ifl e re lll TRAP is needed , 
T RAP 30000 should be reset as soon as 
possible . 

Line: :100 I 0 ) " I Esci ICNTL CLR/" 
T his state me nt cl ears the screen . 

Line: 30020 STPL N 1= PEEK( I tl7): STPLN2 
= PEEK(1 86) 

T his state me nt re trieves the two byte re pre 
sentation of the lin e numbe r al which th e 
ern)r ()CCU rred . 

Line: 30030 ERRS = "3 1" 
We're goin g to bui ld a line nu mbe r beginn ing 
with thirty-one thousand and ending with the 
e rro r number. 

Line: 30040 IF PE EK( I95) < 100 T H EN 
ERRI S = 'O' 

Line: 30050 IF PEEK( I95) < 10THEN 
ERR IS = 'OO' 

These lines crea te place holde rs in frolll of the 
e rror nUlllbe r if th e e rro r numbe r is less th an 
three digits long. Line 30050 overrides 30040 
if the error number [PEE K( 195)] is a single 

dig it. 
Line: 30060 ERR$(LEN (ERR ) + 1) = ERR 1$ 
This line adds the appropriate num be r o f 
zeros to ERR$ ('3 1'). If the e rror number is 
three digits long it will have no e ffect. 

Line: 30070 ERR$(LEN(E RR$) + I) = STR$ 
(PEEK( 195) 

Th is lin e adds th e e rror number to ollr strin g 
so that we have a five digit strin g beginning 
with '3 1' and ending with the erro r number. 

Line: 30080 CaS UB VAL(ERR$) 
T his stateme nt conve rts o ur strin g to a five 
digit numbe r . CaSU B then executes the sub-

Program L 

DIM Error: Attempt (0 rc DIM or, DIM ) 32767 or, re ference 
oul o f DIMed size or nOl OIMed. 

T he error occurred at line 3345. 

3330 DBS ILEN I DB$)+1) ~CHR$ 1155) 

3340 DB$ I LENIDBS )t l )=S TRSI LVL ) 
3345 DBS I LEN I DBS)tl) =ANSS 
3350 DB$ILEN IDBS) tl)=CHRS I155) 
3360 DB$ILEN I DBS)tl)=BONUS$ 

Program 2, 

Readel's with cassette s!"'stems can 
use this pf'osr'am b~ inset' ting a 
blank hpe in the 4Hl recorder·, 
and raJindit19 to shr·t . F~-'e5s PLAY 
and RECOf;:D.. t hen eI-,ter' : 

LIST "C:" 
m:I then press <RETURH> twi u ; , To 
add th i s pr'OSt' affi to a Pr'Osr'aii, ~'OlJ 
alr'ead:" ha:,!e in iileii,or'!"' , inser·t :"O'X· 
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"Errors" tape, rewind- press PLAY,

and enter:

ENTER "C-"

and press <RETURN> twice. The pros-

ram will be roersed with yours.

Remember thai the routine uses 1 ine
zeroj so it you have a 1 ine zero in

your FTQsrafflj it will be replaced.

Al so .■ you maa have to ohanse any

TRfiP 48039 or TRAP 32768 statements
to trap mm.

6 TRAP ^080

30689 REM :TOfc#mERROR TRftP$$**#:fc&W

30095 DIM ERR$<10>,ERR1$<10>

30018 ? "CLEAR}"

38929 STPLH1=PEEK< 187 ) = STPLN2=PEE!tf 18b)
38038 ERR$="31n

30649 IF PEEK< 195X100 THEN ERR1*=B011
39659 IF PEEKQS5X10 THEN ERRi$="60"

33069 ERR$( LtN< ERR* >+1 )=ERR 1 $

300 78 ERR$CLEN(ERR* >+1)=8TR$( PEEK(135) )

30086 GOSUB UALCERR*")

30098 POKE 135.' 8

38895 STPLN=256£STPLN1+STPLN2
38190 ? !iThe error occurred at line ";ST
FIN;15.11

38113 LIST STPLK-20.STPLN+20

30128 EHD

■ilyyc f 'not STiGUBn I'l'ieiViory to store stat

Qffint or the ney variabl e natYie or to ul

M a new string variable."1 RETURN

31693 ? "A (-,!alue expected to be a + inte

ser isn't1 a value expect-ed to be in

a specific ranee isn't.""-RETURN

31004 ? :!Too Many variables: A maximum o

f 128 i^riable names is allowed.i! :RETUR

N

31085 ? "String Lenetr, Error: Attempted
to store Deyor'j the ij 11 lens i oneij str i

V\S i SfiStki. ' ■ Rt! UK"i

3100b ? "Out of Data Error:READ statemen

t requires fiiore data than supp!ied
Ut. J- i. _ -J.-4- ..*./-■-. 1- . ni—pi iDti

oy oaxa stateftieri^sx :KtiuKN

31807 ? "HuTiber Lrsater than 3^7b7: Ua l ue

is nota positiv'e intee-er or is greater

than 32767.i!:RETURN

31005 ? "Input Statement Error: ftfctempte

d to input a non-nuneric value into a
numeric variable.":RETURN

31009 ? "DIM Error: Attempt to reGIM or-;

it! / os.ibr Of) rersrsnue out.- 'jf uinsu

SlZe Or nut- Ull(eu. ■ r-.tiUrm

31010 ? "Arsufftent Stack Overflow There
are toofftany GOSUBs or too bis an e>:press
; _,. i! . ni—ri ir.i,!

iuh . -Kc i Ukn

31011 ? "AtteiRPt to divide ba zero or re

fer to a number >10E98 or <10E-93.":RETU

m
31012 ? "Line Not Found: ft GOSUE, GOTO o

r Tl-Eh-I referenced a non-existant 1 ine nu

mber. "'RETURN

-iitJio : No iw-L-chins r'Jr. bt-atefftent: Nsst

ed FiJr!-"'ric:*:.i statement? do not- ffiatcin

or noFOR statefiient." •• RETURN

31014 ? 1!Line too Iori9: The Statement is
too lone or complex for basic to hand

le."=ffiTURN

31815 ? "A hEXT or RETURN was encounters

an>j '-ne ijUc-ub or r-JK nas Deen ueiet-ed

since the last RUN."= RETURN

3101fc ? "RETURN Error- A RETURN uas enco

untereduitKout a iflatchina GOSUB. "= RETURN

31017 ? "Gar-base Error: Execution of bad

RAM bits was attempted. Usually a har

dwareor- POKE problefn." ■ RETURN
31013 ? "Strins does not start with a va

lid character, or strire in UAL state

went is not a numeric.":RETURN

31619 ? "LOAD Prosram too Umi9! Insuffic

ient m\ to complete 1oad."'RETURN

31025 ? "Device number larser than 7 or

esual to 0."=RETURN
31021 ? "LOAD File Error: Attempt to LOA

D a non-LOAD file."'RETURN

31128 ? "BREAK Aborts User hit !BREAK! k

ey ckrinsI/O operation.":RETURN
31129 ? "IOCS already open."'RETURN

31138 ? "Nonexistent device specifi*d "■
RETURN

31131 ? "IOCB Write Only: READ command t

o a write only device.":RETURN

31132 ? "Invalid Coflwand: The coflwnand is
invalid for this deyice."-RETURN

31133 ? "Device or File not Open' No OPE

N specified -for this device ":RETUR
N

31134 ? "Bad IOCS Number * IIlesal device

number."sRETURN
31135 ? "IOCB Read Only Error- WRITE coffl

Riand toa read-only device.":RETURN
3113b ? "EOF: En,H of piie ^ ^^ p^,-^

ed."^TURN

31137 ? "Truncated Record: Attempt to re

ad a. record lonser than 256 characters
ii . nrT! ir,Li

. ■Kbiukh

31138 ? "Device Timeout: Device doesn't

respond."■RETURN

31139 ? "Device WK'- Gar-base at serial p
ort or bad disk drive." RETURN
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"Err'ors ll tape .. r'eIJ.lind) pr'ess PLA'y', 
and enter- : 

EHTEF: "e:" 
and press <RETUf\t-l> twice _ The pr'os
f'a'11 vJi 11 be 1)'ler'sed with ~10ut-'S , 
Rell'leillber' that. the r'out j ne 1.6eS 1 i ne 
zer'c" so if ::10U hal.}e ali ne zer'o in 
~ur' pt"'o",r'a,il , it I)Ji 11 be r'ep 1 aced , 
Also } ~u 111:?';:j hal .... e. to ci--.ange an::1 
TF:AF' 4000t1 or' TF:AP 3276~: st.a t.eiilent.s 
to TF-'AP 30000 _ 

(') TF:AP 3~1(1'}0 
30f1f1~) ~:Et'l ::;::::;::1:::~: :*:t:t~~ER~:OR T~~APt:~:::~:t>.~~::t~*:*: 
30f1~15 Dlt-1 EF5~$( 1~3 ) JE~:~~ 1!( lB ) 
300W ? "{CLEAR}" 
3'..11-320 ::;TPUH =F'EEK;: 187 > : ::;TPU12=PEH/ i 86 > 
3OO3~1 E~~~~$=1!311i 

3f.JlC14f1 IF F'EEf«195)< !0~1 THErl E~:F:!$="(1" 
30050 IF PEEK( 195 >< Hi THHI EF:F:!$= "(jl;1 " 
3;3060 ERR$( LHi( E~:R$ )+! >=ERR! $ 
30070 F:R$( LHI< ERF.:$ )+ 1 >=::;TF:$( PEEf:::': 195 ) > 
3;3(,):::f1 G03U8 UAL( EF:R$ ) 
30090 F'OKE 195" (1 
3fJ095 STPUI=256>'::3TFUli +::;TPU12 
301[1(1 '? Il Tlrle errot-· occurred at:. 1 ine II j~;T 

Ftt-l; " _ " 
30110 LIST ::;TFUI-20 , ::;TPU1+20 
3012(1 HiD 
31€102 ? It~Ot. enough iiu2filor'~ t.o st.or·e. stdt. 
e((tent. or the n81J.i ;,):!"·i3.b l e n2.t'lll:: or' to [II 
t-l:?i neuJ str' i ne ')ar' i ~b 1 e . IE : ~~ETU~:t-~ 
31f1((3 ? IlA I)::t 1 ue e::~:pect.ed to be a + inte 
ger i sn 't.: ::s. 1,)3.1 ue 8::<F·ect.ed t.1:' be in 
a. st=-ecific t-'artge i5n;t .": HETURt~ 
31 f11')4 ? ,I T 00 t·1a.n:::l !J~r- i ab 1 es : A i1)3.>~ i iiIUi:\ (I 

f 12B i)ar' i 3.0 1 e naillE:S i s ail ol)Jed . II : RETUF.: 
H 
310(15 ? n~;tr ins Le~-:9t.h Er'r·ot-·: Att.eiill=-ted 
to st.ot-'e be~l)n·j t.he D I t'1ens i oned str i 
rtS 1 ene.t.h. II : RETUF.~t~ 

31 (106 ? Ii Dut. of D: ta En-'or-' : PEAO st.:? telilen 
t r'e-~uir-e5 Illor'e d::t.t.:::. tkif! sut=-F·l led 
b~ d:':i t.3. st.a t.ell)ent < s ), Ii : F.:ETUF~~·~ 
31007 ? llt'k~"ilber' Great.er· than 32767 :\)2. 1 ue 

is not.a :='05 i t i I.}e i nte~u~r' or' i 5 9 f ·ea. ~ ~r' 
tha.n 3'2767. II : F.:ETUPt·~ 
310(1::: ? 11 Irn=·ut. ~;t.at.eli)ent. EtY"ot-,: Att.e:yu=te 
d to 

rtUt'iler' 1 C '.)a.r- i ab 1 e . II ; RETUPt·~ 
31(1£19 ? ilDIt'1 Error.: Atteii:pt. t,C! (-eDIt-1 or', 
01 t'1 > 32767 or-J r-ef er'ence c'ut of 01 i'1ed 
size or not DH1ed . \I ; RETURt·~ 
31(11(1 ? IIAr-9l~iilent Stack !) .}erf lolJ,i: Ther'e 
::sre tC!ollt3.n~ GO~;U85 or' t.oo b i 9 an e::<Fre55 
ion, II : PETURt~ 
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31t111 ? UAtt.e:Yu=t t.o di1)ido: b~ ze-'I) or' r'e 
fet-· t.o a nUlltber- > 16E9::: ot"· <: 10E-99. II: F.:ETU 
PH 
31k112 ? "Line ~'k!t F'xmd: H GQ'3UBJ GOTO (I 

to. THEH t-'ef et--en':ed 3. non-e::< i st.::t.nt. 1 i ne nu 
iilbet"' , " : F:ETU~}l 
31 £113 ? "Ho nat.ci--l in'? FOR ::;t.~ t.eli!ent : t'~E-st 
ed F OR/HE:~::T sta t.O::lttents d,) nl:.t 111e. t.ch 
Qt"' nDFOF~ ~t G t.eillenr. , II : F~ETUF:~ ~ 
31€114? ilLine t,)O lon9 : The :;t:j"telilent. is 

bJO lon9 (!!'-. O)iIIP 1 2~"'~ for· b:i5 i c to hand 
1 e, " : F:ETU;;:H 
31015 ~? IIA t·.:t>::T I:!t"' F~ETURH i}JaS encount.et"·e 
d and the GCr.:;L18 or' FOR has been de 1 et.ed 

5i nce t.he last. RlN.": RETUPti 
3W16 ';.' "PETUF:tl Err'Cor' : A RETUF:t,i 1.';:;'5 enco 
I.k-lter'edl .. J i t.hout a. 1113. t.ckl i rt9 GO::;L18 . " ; PETU~:t·~ 

31f117 ';, "Gat"'ba;;e Er'r'or': E,,:ecution of bad 
RAt'l b i t.s ')J1S :;, tteiilPted, \J5u" 11~' a har' 

o"lareor' POKE pr-ob 1 em , " : RETU~:H 
31018 ? "Skins does not st.ar-t wit.h a 'Ja 
1 i d ch"ncter' , or' st.r, i n;; in UAL sta t.e 
1i'l€nt. is not a riUlner' ie , " : RETUF:H 
31019 ? "LOAD F'r'osr':;'I)'1 t.oo Lon;; : InSl.lff ic 
ient. I\'Arl to COiI1;> 1 et.e load,": F:ETUR~j 
3W21C1 -;, "De',Jice nLlIi'lber' l:;,r';;er' th"n 7 or' 
e'1U3. 1 to 0 _ " : I\'ETURH 
31021 -f "LOAD F i 1 e Er'r'OI': Att.eiilpt to LOA 
o a rp:.n-LOAO f i 1 e , " : RETUF:H 
31128 'f "8REAK Abor-t: Uset-' hit. 18REAK I k 
e::J dUf' i ns ],-"0 oper'a t i on, " : RETUFJl 
31129 ';- "lOC8 a1 r'ead::J open,": F:ETURH 
3113~1 ? uHone::·::istent del~ .. l,:e specl fled . II: 
f\'ETURt'l 
31131 'f " ! OCE: l'a-- i te On h,: f\'EAD coillill3nd t 

,Jr' i te on 1::J ,je(} i ee , " : F:ETUPt,j o d 
31132 

31133 
H 
H 

? \I I nl.}3. 1 i d COjlllYland: The CiJt)'II'Iland is 
in"" 1 id for' t.his de'.'iee , " :RETUf\t-l 

? II Del) ice ot"- Fi 1e not Open : ~~j OPE 
st='eclf led fot-· t.his de1.)ice. 11 :F~ETUF.: 

31134 'f "8ad lOe8 t'lulilbef"' : Il1e;;:;,1 del ... !ee 
mlnber' , " : F:ETUPN 
31135? HIOCE: Read Onl=.1 Er'r'(,r': l·.fPITE COil1 
iila.nd t.oa r-'e~d-ofll::'1 de',}ice . II :RETUF~t·~ 
31136 -;- "EOF : End of F i 1 e has been r'each 
ed , " : RETURtl 
31137 ? liTr-'uncated F~el:clr'd: Att.eiin=-t to t~'e 
ad a r'ecor'd lonser' tha.n 256 char·act.er's 
, ":RETUHl 
31138 .,? "De'.)ice Ti fileQ1Jt : De'.)i ce doesn't 

r-espond , " : F:ETURtl 
31139 ';- "[l"" ,}iee t'lAK: Gar'ba;;e at ser'ia1 I' 

or·t. Qr t'3.d disk dri'v'e . \I ; F~ETURt·~ 

I 



Good news for kids of all ages...

Robby looks great in color.

Communications Corp.

713 Edgebrook Drive

Champaign, IL 61820

(217) 359-8482

Telex: 206995

SubLOGIC is pleased to announce

the release of 4 new programs for the

Atari® 800 "computer:
AT-AG1 (arcade game)

ROBBY THE ROBOT CATCHER
Baby robots are falling from the skies. Catch them if you can. 24K

AT-FA1 (fantasy adventure)

ADVENTURE ON A BOAT
Go fishing for points in the waters of Fantasy where anything can happen. 32K

AT-FA2

GHOSTLY MANOR
Find a magic key to defeat the evil spirits, before they can do the same

to you. 32K

AT-FA3

THE BLACK FOREST
Explore the Black Forest in search of the life-giving waters of Amrita. And

beware of demons along the way. 48K

High Quality, Pure Fun...
for anyone who is young at heart. $24.95.

See your dealer.
For direct orders add $1.50 and specify UPS or first class mail. Illinois

residents add 5% sales tax. Visa and MasterCard accepted.

SO... YOU THINK YOU'RE A SPACE ACE!

Can you blast through the deadly asteroid fields?

Can you survive robot space bombs?

Can you handle invisible Silurian space mines?

k Can you dodge a rotating death vortex?
Can you defeat the alien battle cruisers?

GOOD LUCK CHARLEY!

You'll need luck and skill to complete your first mission at drive

level I. If, by beginner's luck, you progress to Patrolmen al drive

level II, the hyper-asteroids and Silurian mines will send you back

. to the Academy for a refresher course in "Beginning Pilot".

^ Should the incredible happen, and you get your ship to drive
^ level III, and are able to blast your way through the asteroids

and mines, the space death bombs will get you—just like all

the others. If you get past the bombs, there's more, and

more, and more!

SO ... YOU THINK YOU CAN HANDLE IT?
Try it, if you're right, you're a... SPACE ACE!

A great new and challenging space game by Greg Young

Hi-res Graphics

Requires 16K/ and all of the

potential of the Atari 400/800

Disk/Cassette

Joy stick

100% machine language

Multiple levels of play

Great Audio

Time limit options

Bonus scoring

$29.95

SEND CHECK OR MONEY ORDER TO:

LONDON SOFTWARE

374 Wildwood Avenue

Piedmont, CA 94611

California residents add6'

Ph.orders(415) 893-1090

Visa/Mastercharge

Dealer Inquiries Invited.

Visa'MC add 3%. Allow 3-4 weeks delivery-

SO ... YOU THINK YOU'RE A SPACE ACE! 
Can you blast through the deadly asteroid fields? 
Can you survive robot space bombs? 
Can you handle invisible Silurian space mines? 
Can you dodge a rotating death vortex? 
Can you defeat the alien battle cruisers? 

GOOD LUCK CHARLEYI 
You 'll need luck and skill to complete your first mission at drive 
level I. If, by beginner's luck, you progress to Patrolmen at drive 
level II, the hyper-asteroids and Silurian mines will send you back 
to the Academy lor a refresher course in " Beginning Pilot ". 
Should the incredible happen. and you gel your ship to drive 
level III , and are able to blast your way through the asteroids 
and mines, the space death bombs will get you-just like all 
the others. If you get past the bombs, there's more, and 
more, and more! 

SO ... YOU THINK YOU CAN HANDLE IT? 
Try it, if you 're ri ght, you 're a ... SPACE ACE! 

A great new and challenging space game by Greg Young 

Hi·res Graphics 
Requires 16K! and all of the 
potential 01 the Atarl 400/SOO 
Disk/Cassette 
Joy stick 

• 100% machine language 

SEND CHECK OR MONEY ORDER TO: 
LONDON SOFTWARE 
374 Wi ldwood Avenue 
Piedmont, CA 94611 

Multiple levels of play 
• Great Audio 
• Time limit options 

Bonus scoring 

$ 29.95 

Ph. orders 14151893.1090 
Visa/Mastercharge 
Dealer Inquiries Invited. 

Cali/o mia residen ts add 6 '/, % . VlsafMC add J % . Allow 3·4 weaks del; ~ef'f. 
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31149 ? "Serial bus input framing error.

"=RETURN

31141 ? "Cursor out of ranse."*RETURN

31142 ? "Serial bus data frame overrun.n
■ RETURN

31143 ? "Serial bus data frame d^ecksun

error.": RETURN
31144 ? "Device Done Error-: (invalid 'do

ne1 bate)5 fttterapt to write on a writ

e- protected diskette.!1 = RETURN

31145 ? "Reid after write compare error

(disk handler) or bad screen foods handl

er."=RETURN

31146 ? "Function not implemented in han
dler.1': RETURN

31147 ? "Insufficient RAH for operatirs

in selected graphics mode.":RETURN

31158 ? "Port Already Open= Attempt to 0

PEH an RS-232 port already open thr-ouyh
another IOCB.":RETURN

31151 ? "Concurrent I/O mode not enabled

: ftuxi bit 8 not set for XIO 46.1!: RETURN

31152 ? "Illesal User Supplied Buffer- B

uffer 1ensth and/or address ineonsisten
t in concurrent I/O nsode.li ■ RETURN

31153 ? ''Active Concurrent I/O Error: At

tempt to perform RS-232 I/O while concu
rrentmode I/O active.":RETURN

31154 ? "Concurrent Mode not Active; Con

curreritl/O (node fliust be activated in ord

er toperfor-ffi INPUT or GET. "=RETURN

31190 ? "Drive number error."
31161 ? "Too mana OPEN files (no sector-

buffer avail able ^RETURN

311S2 "? "Disk full (no free sectors)3":R
ETURN

31163 ? "Unrecoverable system data I/O e

r-ror." = RETURN

31164 ? "File Number Mismatch' Links on
disk are messed up."■RETURN

31165 ? "File Nau,e Error.":RETURN

31166 ? "POINT data lensth error."=RETUR
N

3116? ? "File locked. "--RETURN

31168 ? "Command invalid (special operat
ion code)."■RETURN

31169 ? "Directory full (64 files)."'RET

URN

31178 ? "File not found."=RETURN

31171 ? "POINT invalid."=RETURN

31172 ? "Illesal Append: DOS 1 cannot ap

pend toa DOS 2 file.": RETURN
31173 ? "Bad Sectors at Format Tune:Disk

drive found bad sectors while fonrattin
9 a diskette. "=RETURN

UNLEASH

YOUR ATARI!

USE ANYSTANDARD PARALLEL
OR SERIAL PRINTER

(Outperforms 850 Interface)

• EIA sid. serial port that "REALLY" works

• 8 bit parallel port (use with 825 printer)

• Software selectable port addressing

• Configurable char, translation

• Bi-drrect. communication

• Selectable baud rates

CM-1000- $289

ADD 80 CHARACTER VIDEO
• Includes CM-1000 at lefl

• 80 Column video display generator

• Adds lull page width 'or word process.

Includes reverse video. .. and more!

• 128 char, software modifiable char, set,

including U & LC

• Software selectable 40/80 column

• Connects to computer video monitor port

CM-10O0/V-S489

ADDITIONAL FEATURES — CM-1000 & CM-1000/V
■ Configuration programs incl. (incl. source) • No physical change to computer

• No cables to kludge or squeeze out of computer • DOS compatible.

Campu-FTlate DEALER INQUIRIES INVITED

6305 Arizona Avc Los Angeles. CA 90045

(213)991-7098

Software for

Personal Computers

BOWLER'S DATABASE (New) . . . Req.

LEAP FROG (New) Req.

PLAYER PIANO (New) Req,

HELICOPTER BATTLE Req.

HORSE RACING ..Req

KENO ... Req.

LIGHTNING BOLTS Req.

anfl REACTION

THE MAD MARBLE Req.

MUSK9AME (2 GomesJ Req.

SUPERMASTER . ... R«q.

TAG Req

TRACTOR BEAM Beq. ■

WARSHIPS Req..

CCA Data Management System . Req .

LETTER WRITER Req ■

16K

24K

16K
1AK

32K

40K

16K
16K

1AK

1«

M
16K

1AK

2JK

8K

16K

16K

24K

8X

16K

16K

1«

8K

16K
16K

24K

«0K

UK

RAMiCossetle

RAM.'DISk

RAMICauerte
RAM/Disk

fiAM/CosseMe

RAMfDIsk

fiAM/Cossene

RAM/Disk

RAM/Coisetfe

RAM/Disk

RAMJCowette

RAM(Dlsk

RAM/Casserte

RAM/Disk

RAMiCassette

RAMfDIsk

RAMfCouetle

RAMfDiik

RAMiCouerte

RAM.'Dlsk

RAMfCaisene

RAM/Disk

RAMCasserre

RAM'Disk

RAM'Cassette

RAMlDisk

RAM'Disk

RAMfDiik

S14 9J

149S

«.95

14.95

17.95

17.95

9.95

14 95

995

14.95

9.95

14.95

9.95

14.95

9.95

14.95

995

14.95

9.95

14.95

9.95

1495

9.95

14.95

14.95

1995

99.95

19.95

DIVISION OF CUSTOM ElECTHONICS, INC.

SOFTWARE
138 Exchange St., Chicopce. MtmachuieMi 01013

(413) 392-4761

Matlercord & VISA Accepted

* Dealer And Dittribulor Inqulrhl tnvllad

• Cloud Mondayi — Open Doily 'Trl 5 30 — Friday! 'Til 8
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3114~1 ? IISer' ia.1 bus inFIJt tr'dlll i t"t9 error'. 
\I : F..'ETUF~~'~ 
3! 141 ·c· "Cur·sol-· ColA of r·anse .'" RETUF:H 
31142 ? n~;er'i al bus dat.?. fr'3.llle OI.)Et-·t-·ut"! . II 

, RETUF.tl 
31143 ? uSe t-· i2. 1 bus d~t.a tr<:lIYle checksuli: 
error' . Ii : F~ET i.!Rt·~ 
31144 ? 1I0el..,i ce Done Er·r·or·; ( it'll.)a 1 id I do 
ne: I b~ite ): At te~y:~t. to ~.;r' i t .e on a I;W' i t. 
e- pr·otect.ed disket.t.e . 1\; ~:ET UPt·~ 
31145 ? IIPo::ad aft.et-· i.lJr· i t.e COifll:;'are er'r'or' 
( disk hand 1 er ) 0(' bad scr'een illude hand 1 
er' . II ; RETU~:~~ 

31146? IiFunction not ii!!Fl eli:ented i n han 
d] €or· . " ,F.:ETURt·j 
31147 ·c· "Insuff icient. FWl for· of·er-at.ins 
In se 1 ect.ed sra.phics illode . II : PETUF.N 
3115(1 ? 1\ F'ot-·t A 1 r'ead~ Open: Att.effIPt. to (; 
PEt·~ an P::;-232 por·t. a 1 r'ead::'i open tht-'oush 

:;.not.her· lOeB . '" RETUF:H 
31151 ? uConcurr'ent I/O illode not. enabled 
: FlJx1 bit 0 not. set fett"· ::<1 0 40 . II : RETUF.:t·~ 

31152 ·c· "Ill esa 1 User· :; IJf-P 1 i ed Buff er·' E: 
uff er' 1 en9th a.nd/ or a.ddr·ess i nCQn:;i st.en 
t i n concurrent I / O ({tode . 11 : ~:ET U~:t·~ 
31153 ? IiActl l)E: Concur-rent. I / O Errot-.; At 
t .ell n:;·t t.o per·t or·ill RS-232 I/O i.!Jhl l e COt"lClJ 

rrent.IIIOdE: I / O act. i I.}e . II : F~ETUF~t·~ 
31154 ? i'Concw-'r'ent t-klde not Acti:.)e : Con 

01rrent I ..... 0 (itode iilus t be act. i I.}~ t.ed 1 n or·d 
er' tOF·er·f or'iil I t·f'UT Gr' GET . II : F.:ETUF.:t~ 
31160 .::. II Or' 11 . ..:e nUiilber' error·. It 
31161 ? ;IToo filan~ OPEt~ fi 1es ( ncl sel:t.Ot-· 

but t er' a.1.}a i 1 a.b 1 e )] i1 : ~:ETUF~H 
31162 .:~ uDi sk f t..i l1 ( no fr'ee sector's )] U ; F~ 

ETUF:ti 
31163 .-:. I;Ur:r-·eCt:tl.)er·ab 1 e s=:tst.eIYI da.t.:::.. I/ O e 
1'I'or· . " ,F.:ETUFJ-l 
31164 
disk 
31165 
31166 
Ii 

? "F i 1 e t·lIJiiibel' t·lisii,at.ch , Links on 
ar·e :itE:ssed I..IP . 11 : F.:ETUPH 

·c· "F i 1 e Haiile Err';;I-·.", F:ETURtl 
·7' "POUlT ddt." lenst.h error·. " ,RETUR 

31167 .::. "Fi l e locked . " ,F:ETURt·l 
31168 7 

Ion 
IICOiinlland inval id ( specia.l 

code) . " , F:ETURH 
31169? "Dir·edor·:,i fuli ( 64 files ) ."'RET 
lJ;:fl 
31170 ? "F i 1 e nCot. fOlmd . '" RETURt·l 
31171 ·c· "POItff in'.'a 1 id . " ,RETURfl 
31172 ? "Ill esa 1 Append' Cl)S 1 cannot ap 
pend t.oa DOS 2 f i 1 e . " ' F:ETURt~ 
31173 '( "Bad Sect.o)I'S at For·ii,,,t 
cr i 'Je f our.j bad sector·s vJh i 1 e 

9 a disk et.te . " ,RETURH 

T iiile ' Disk 
f eor·iila t t. i n 
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UNLEASH 
YOUR ATARI! 

I 

USE ANY STANDARD PARALLEL ADD 80 CHARACTER VIDEO 
OR SERIAL PRINTER • Includes CM-l 000 01 left 

(Outperforms 850 Interface) • 60 Column video display generator 
• EtA std. serial por1 lhal MREALl yo WOfIts • Adds lull page widlh lot word process. 
• 8 bi t parallel port (use wilh 825 printer) Includes reverse video . .• and more! 
• Software selectable port addressing • 128 char. soltware moditlable Char. set. 
• Conligurable char. translat ion il'lCluding U & LC 
• aI-direct. communication • I column 
• Seteclable baud rates • 1 

CM- I OOO - S289 - $489 

ADDITIONAL FEATURES - CM-1000 & CM·1000/ V 
• Configuralion programs IncL (IncL lIource) • No physical change 10 computer 

• No cables 10 kludge Of squeeze oul 01 com puler • DOS compal lble. 

ComplJ-ma1e DEALER INOUIRIES INVITED 
cn".......,.l1' 6305 Arizona A~ Los Angeles. CA 90045 

(213)991-7098 

• BOWLER'S DATABASE (New) •....• RfIQ. - 16K RAMIC05.5ene 514.95 
- 241( RAMo'Dlsk 14.95 

• lEAP FIIOG (New) • . . .... Req. _ 16K IIAM/Co$.$8ne 14.95 
- 16K RAMJOI$lc 14.95 

• PlAYH! PIANO (New) . • lIeq. - 32t: RAMICouene 17.95 
- 401( IIAMJDlsII 17.95 

• HElICOPTER SAmE . . .• Req. - 161( RAM/Cauene 9.95 
- 161( RAM/DIu 14.95 

• HORSi.'RACtNG •••• . •. Req -1 61( RAM/Cauelle 9.95 
- 161( RAMlOl5k 14.95 

• KENO . Req. - 8l( RAMlCa5MIl1e 9.95 
- 161( RAMIDlu 14.95 

• LIGHTNING BOLTS ......•.••.•.•. Req. _ 16K RAMICouel1e 9.95 
ond !!£ACTION - 24K RAM/Diu 14.95 

• THE MAD MARBU . . • Req. _ 8K RAMICouel1e 9.95 
- 16K RAM/Diu 14.95 

• MUSlGAME !2 Gomes) Req. _ 16K RAMICouene 9.95 
- 241( RAMlOIp: 14.95 

- SlJPERMASTER Req - 8K RAM/CoiUln. 9.95 
- 16K RAM'Dlp: 14.95 

• TAG . Req. _ 16K RAMiCouel1e 9.95 
- 16K RAMlDIsk 14.95 

• TRACTOR BfAM ..• Req. - BK RAM'Couene 9.95 
- 16K RAM'DIsk 14.95 

• WAASHFS . . ~. _ 16K RAMlCauel1e 14.95 
- 241( RAM/DIP: 19.95 

• CCA Dolo Monooemen1 System .• ReQ. _ 401( RAM/DIP: 99.95 
• LEnER WR11ER • • .•. ReQ. _ 241( RAMJOIp: 19.95 

r:e SSOFTo~;r~'~ 
23B b<ho"1I' SI .• ChicoPH. Mo"o<hulelh 01013 

(4 13) ~92, "761 

MOII.,co.d & \,lISA ", «.pl.d 
• 0.01.. And Dill,ibulo. ' <'Iqu i, i" 'nwiled 

• Clolld Mondo),1 - Open i 'Til ~ :30 - ' Tit B 



routine of that number. Each

subroutine is contained entirely

by that line. The subroutine

prints the description unique to

that error and then RETURNS

to line 30080.

Line: 30090 POKE 195,0

This statement resets the error

number to zero.

Line: 30095 STPLN= 256*

STPLN1+STPLN2

Line 30095 converts the two byte

"binary" line number to its deci

mal equivalent. (See Line 30020.)

Line: 30100 ? "The error

occurred at line ";STPLN;"."

This line prints the decimal value

of the error line.

Line: 80110 LIST STPLN-20,

STPLN + 20

This statement prints the state

ments immediately before, after

and including the error.

The result of such an error

is presented in Program 1.

Now you say, "This system

will work for errors encountered

during program execution bul

what about errors in direct

mode?" Aha! It can still save trips

to the manuals. As long as 'ER

RORS' is loaded in RAM, just

type GOSUB 3 lxyz where xyz is

your error number, and a des

cription of your latest error will

appear. Disregard the informa

tion about line numbers.

I have loaded "ERRORS" on

to my master diskette so that it is

automatically transferred to each

disk along with the DOS pro

grams whenever I create a new

workdisk by duplicating the

master.

The errors listed here may

be changed or expanded to adapt

to your hardware and software

(e.g., the line printer and word

processor software). A similar

method may be used to trap the

ASSEMBLER errors replacing

BASIC errors one through

nineteen.

Program 2 is the complete

program. ®

- FOR THE ATARI 400/800 16K

• INTRODUCING THE NEW ARCADE-STYLE GAME FOR ATARI COMPUTERS
• SUPERB FINE SCROLLING GRAPHICS AND DAZZLING ARRAY OF COLOUF
• FIGHT YOUR WAY THROUGH CAVERNS AND TUNNELS WITH ATTACKING

MISSILES FUEL AND AMMO DUMPS TO CONTEND WITH !
• 100% MACHINE CODE PROGRAM FOR ONE OR TWO PLAYERS.

• MULTIPLE SKILL LEVELS.

AVAILABLE NOW DIRECT ON 16K CASSETTE : S34.95 plusS5 AIRMAIL
POSTAGE. SEND YOUR VISA/MASTERCARD NUMBER TODAY !

ATARI IS A T.M. OF ATARI INC

ENGLISH SOFTWARE COMPANY
DEPT.C. 50 NEWTON STREET. PICCADILLY, MANCHESTER Ml 2EA.ENGLAND, U.K.Tel: 061-236 7253

RAM
for ATARI®

ATARI 400* 32K BOARD

48K BOARD

$149.00

$289.00

ATARI 800' 32K BOARD $149.00
64K BOARD (includes software) $399.00
128K BOARD (includes software) $499.00

Featuring:

• Complete software compatability.

• Gold-plated contacts for life & dependability.

• 90-day warranty.

The Memory Mill

P.O. Box 317

Potter Valley, CA 92469

Phone (707) 743-1666

Repair of the 400, 800.

Custom Designed software & hardware development systems

for 400, 800.

FREE PRODUCT CATALOG, UPON REQUEST.

'ATARI, 400, 800 are Trademarks of ATARI, Inc.

ro utine of Lh at number. Each 
subroutine is contained entirel y 
by that line. The subroutine 
prints the description unique to 
thai error and then RET UR IS 
to li ne 30080. 
Line: 30090 POKE 195,0 
T his state men t resets the e rror 
number to ze ro. 

Line: 30095 STPLN = 256* 
STPLN I+ STPLN2 

Line 30095 converts the two byte 
"billa l'Y" line numbe r to its d eci
ma l equi va lent. (See Line 30020.) 
Line: 30 I 00 ? "The error 
occur red at line ";STPLN;"." 
This line prints the decimal value 
o f the e rror line . 
Line: 30 II 0 LIST STPLN-20, 

STPLN + 20 
This statement prints the state
me nts immediatel y before. a fter 
and includ ing the error. 

The result of such an e rror 
is presented in Program I . 

Now you say, "This system 
wi ll work for e rro rs encountered 
during program executio n but 
what about e r rors in direct 
mode?" Aha! It can still save trips 
to the manual s. As long as 'ER
RO RS' is loaded in RAM ,just 
t)'pe COS B 3 1 xyz where xyz is 
yo ur erro r numbe r , and a d es
cription of your latest e rror will 
appea r. Disrega rd the informa
tion abo ut line numbers. 

I have loaded "ERRORS" on 
to Ill y maste r diske tte so that it is 
automaticall y transferred to each 
disk along with the DOS pro
g rams whenever I crea te a new 
workdisk by duplicating the 
mas te r. 

T he errors listed he re may 
be changed or ex panded to adapt 
to yo ur hardwa re and software 
(e.g., the line printe r and word 
processor software). A simi lar 
method may be used to trap the 
ASSEMBLER errors replacing 
BAS IC errors o ne through 
nineteen . 

Program 2 is the complete 
program. © 
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~I?HmR~I\E 
NEWl ~IRSTRIKE FOR THE ATARI 400/800 16K 

• INTRODUCING THE NEW ARCADE-ST YLE GAME FOR ATA RI COMPUTERS ! 

: ~~d~~~b~J ~~OTL~~~?'8~~~~~~:SNgNooAf~~~EGL~~~f: fir ~~~?~~ . .....,,-, .• 
MISSILES. FUEL AND AMMO OUMPS TO CONTEND WITH I 

. 100% MACHINE CODE PROGRAM FOR ONE OR TWO PLAYERS. 
• MUL TIPLE SKIL L LEVELS. 
AVAI LABLE NOW DIRECT ON 16K CASSETTE : S34.95 plus S5 AIRMAIL 
POSTAGE. SEND YOUR VISA/MASTERCARD NUMBER TODAY I 

ATARIIS A T.M. OF ATARl INC. 

ENGLISH SOFTWARE COMPANY 
. 50 NEWTON STREET. PICCADILL Y, MANCHESTE R M1 2EA. ENG LAND, 

ATARI400 · 

ATARI800· 

Featuring: 

RAM 
for ATARI® 

32K BOARD 
48K BOARD 

32K BOARD 
64K BOARD (includes software) 

128K BOARD (includes software) 

* Complete software compatability. 
* Gold-plated contacts for life & dependability. 
* 9O-day warranty. 

The Memory Mill 
P.O. Box 317 
Potter Valley, CA 92469 
Phone (707) 743·1666 

Repa ir of the 400, 800. 

5149.00 
5289.00 

5149.00 
5399.00 
5499.00 

Custom Designed software & hardware development systems 
for 400, 800. 

FREE PRODUCT CATALOG, UPON REQUEST. 

• ATARI , 400, 800 are Trademarks of ATARI, Inc . 
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BASIC

Program

Merges: PET

And VIC

Jim Butterfield

Toronto

If'you have two BASIC Programs, it's hard to

consolidate them together without getting typer's

cramp. The command LOAD wipes the old pro

gram as it loads in the new one. This is a disap

pointment. There arc times when you have a group

of DATA siatcmenis in a program and would like

to bring them into another program which will use

them for a new set of computations. The same

thing is true of your favorite subroutines: it's an
noying to have to type them in all over again.

Merging - true merging, that is - solves this

for you. You can arrange 10 slip extra lines into

your program as if you had typed them in al the

keyboard.

VIC To PET Transfers

Merging can he used to transfer BASIC programs

from VIC to PET. A merged program will occupy

the proper memory addresses as it arrives into the

PET. LOADing a VIC program into the PET often

doesn't work.

There are potential problems in moving a

program between VIC and PET. For one thing,

VIC color won't show on a CBM/PET.

Ifthe program has PEEKsand POKEs, chances

are it will take quite a bit of work to fit it into the

other machine. If you're lucky, they can be changed

to PEEK or POKE a new sel of addresses; but it's

not always possible to find a one-to-one translation
between VIC and PET.

II the program contains machine language-

look for a SYS command or USR function - you'll

probably have problems cutting it over to the new

machine. Some machine language programs won't

even work on all models of PET — so a move to or

from VIC would be much too big a shock. And the

method that I will outline below won't work oh

machine language programs, anyway; just pure

BASIC.

Writing Out The Program

To transfer a BASIC program, we're going to

write cassette tape in an unusual way. It won't be a

normal program tape: instead, it will be something

called an ASCII listing tape. It will take about twice

as long to write, and occupy about twice as much

tape ... but it will be compatible.

Here's how to write this type of tape. Type:

OPEN 1,1,I,"PROGNAME":CMD I : LIST

... and as soon as you press the RETURN key,

you'll be requested to PRESS PLAY AND

RECORD ... Do it. and the tape will start. If

you watch carefully, you may see the tape

hesitating every few seconds or so. Eventually

the tape will stop. When it does, type:

PRINT#1 : CLOSE 1

... and tape will move one last time. When it

stops, (he computer will say READY and you

may rewind the tape and take it out of the

drive.

You have some options on the above procedure.

You may call the ASCII listing anything you like:

instead ofPROGNAME you can call it WHISKERS
or CLOUD 9. It's a good idea to give a meaningful

name to tape files; when you have fifty or more

tapes silling around you'll be very happy to get a

hint as to what's on a given tape. You could (if you

wished) write part of a program to tape instead of

the whole thing: for example, you might type

LIST :3OO-4OO instead ofjust LIST in the first line.

You have quite a miraculous thing on the

cassette tape. It's a program, bin it's written as a

data file. We could read the program as if it were

data, analyze it, and do any kind of computing on

it we wanted to. That's unusual: programs are

programs and data are data ... they seldom mix.

Getting Ready To Bring It Back

When we recall the program from this oddly for

matted tape, we will bring in the lines, one at a

time, and merge them with any program already in

place in the computer. It will work just as if we

typed the lines: new lines will fit into the program

in the correct line number sequence; and if a new

line number matches an old one, the new line w ill
replace the old one.

If we arcjust transporting a program from

VIC to PET, we must say NEW. This means that

we are merging the program with nothing. 'The

result will be the program by itself- but properly

placed in the PET.

If we want to merge the program we have

saved with another program, now's the time to

bring that other program into your computer. The

lines from tape will mix in.
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hes itating evc!')' few seconds o r so. Eventual ly 
the tapc will SlOp. When it docs, type: 

PRINT # 1 : CLOSE I 

... and tape willmovc onc last time. When it 
SlOpS, the computer will say READY and you 
ma\ re\\'ind I he lape and take it out of lhe 
drive. 
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You ma), ca ll the ASCI I list ing anything I'OU li ke: 
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PET/CBM OWNERS

WALLBANGER - Blast your way through the

dodge'm, blast'm, and attack modes. If you

destroy the bouncing balls before they destroy you,

the walls close in for the next round. Wallbanger is

written in machine language, has great sound, and

encourages complex strategies.

CASH/BK/MCOlBCflEEN/OUMIEWROMB 5T5.OO
[CALIF. RES. ADO B \ SALES TAX]

MILLIPEDE - Exterminate the oncoming millipedes

and fleas as they descend through the mushroom

patch. Bast giant bouncing spiders before they

pounce on you. Shoot a millipede in the body and

suddenly two millipedes descend toward your ship.

Millipede is written in machine language, has

excellent graphics, and great sound.

CASBQK/40 COL SCREEN/OLD-NEW ROMS S15.00
[CAUF. RES. ADO 6% SALES TAX]

Write for FREE game details:

ON LINE SOFTWARE

P.O.BOX SO44

ORCUTT, CA 93455

WARNING! These games cause high panic levels!

PET/CBM OWNERS

THE

DATA HANDLER

for VIC

A word processor and catalog

program for the VIC-20 and 8K

Price $29.95

*works with cassette and

standard VIC printer

*easy to adapt for disk and

RS-232 printers.

C.O.D., check, or money order

MW Software

P.O. Box 126

Urbana, IL 61801

(217)356-7511

Dealer inquiries welcome.

VIC is a trademark of Commodore.

TOLL FREE
Subscription

Order Line

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

MAINFRAME SOFTWARE FOR COMMODORE COMPUTERS

RESTAURANT PAYROLL

* Random access on all records.

* Recognizes Tip and Heal Credits in

computing taxes and pay.

• Accepts declared tips.

# Up to 5 pay rates per employee and

also handles sa-laried employees.

* Generates checks, 9U's and W2's and

8 different reports which show full

details of each payroll cycle.

* Handles Retirement deductions.

Along with up to 8 Miscellaneous

deductions or payments per employee.

* Calculates overtime by the declared

or average method.

* Up to 350 employees on an 8050

diskette. 100 on a 4040 diskette.

* Computes Federal, State and Local

taxes as required.

* Handles Weekly, Biweekly,

Semi-monthly or monthly payroll

periods.

GENERAL PURPOSE PAYROLL

• True random access on all records

with alpha numeric keys.

* Tracks Salary, Regular Pay, Overtime

Pay, Piecework Pay, Vacation Pay and

Sick Pay.

* Up to 8 miscellaneous Deductions or

Payments per employee pay cycle.

* Prints 8 Reports along with checks.

941's and W2's which show full

details of each pay cycle.

* Up to 350 employees on an 8050

diskette. 100 on a 4040 diskette.

* Computes Federal, State and Local

taxes as required.

* Handles Weekly, Biweekly,

Semi-monthly or monthly payroll

periods.

* Accumulates Sick and Vacation

credits and deducts the hours when

used.

Dealer Inquiries Invited

MicroSpec Ltd.

2905 Ports O'Call Ct. Piano, Texas 75075

MAILING LIST SYSTEM

* Direct access on all records.

* 4050 Names on an 8050 Diskette.

1300 on a 4040.

* Allows fast machine language sorts

on primary and secondary fields.

* 2 output formats that work with any

printer.

* User defined label formats, Up to 4

wide.

* Will select user defined subsets of

your data base for label output.

* Generates Wordpro/Wordcraft

compatible files.

* Oisk utilities included to recover

damaged disks.

• Maintains Company and contact names.

* A TRUE HAILING LIST SYSTEM

VISA and MASTERCARD Accepted

214/867-1333

WALLBANGER - Blast your way through the 
dodge'm, blast'm, and attack modes. If you 
destroy the tiouncing balls before they destroy you, 
the walls close in for the next round. Wallbanger is 
written in machine language, has great sound, and 
encourages complex strategies. 
CAIIMII(/ .. COI..........,..,..EW..- . , , , . , , , , , .515.00 

(CAUF. AD. ADO." aALa TAX) 

MILLIPEDE - Exterminate the oncoming millipedes 
and fleas as they descend through the mushroom 
patch . Blast giant bouncing spiders before they 
pounce on you. Shoot a millipede in the body and 
suddenly two millipedes descend toward your ship. 
Millipede is written in machine language, has 
excellent graphics, and great sound. 
CA8B/IIKJ .. COI..........,..,..EW..- ' ... ... ... . 515.00 

[CAIS. RES. ADD 8 % 8AUB TAX] 

Write for FREE game details: 
ON LINE SOFTWARE 

P.O.BOX 2044 
ORCUTT, CA 93455 

WARNING! These games cause high panic levels! 

THE 
DATA HANDLER 

for VIC 
A word processor and catalog 
program for the VIC·20 and 8K 

Price . .. .... $29.95 

'works with cassette and 
standard VIC printer 

• easy to adapt for disk and 
RS·232 printers. 

C.O.D., check, or money order 

MW Software 
P.O. Box 126 

Urbana, IL 61801 
(217) 356·7511 

Dealer inquiries welcome. 
VIC is a trademark of Commodore. 

TOLL FREE 
Subscription 
Order Line 

800-345-8112 
In PA 800·662·2444 

MAINFRAME SOFTWARE FOR COMMODORE COMPUTERS 

RES TAURANT PAYROLL GENERAL PURPOSE PAYROLL MAl LI NG LI ST SYSTEM 

· Random access on all records . • True ran dom access on all records • Oirect access on all records . 
Recognizes Tip and Heal Cred its ;" wi th alpha numeric keys . • 4050 Names on an 8050 Disket te. 
computing taxes and pay. Tracks Sala ry , Regular Pay, Overtime 1300 on a 4040 . 
Accepts declared tips . Pay, Pi ece work Pay. Vacation Pay and • Allows fast .achine language so rt s 
Up to 5 pay rates per eaployee and Sick Pay . on priaary and secondary field s . 
also handles s~laried employees . Up to 8 mi scel l aneous Deductions or • 2 output formats that work with any 

• Generates checks , 94 1' s and W2 's and Pay~ents per employee pay cyc le . printer . 
8 different reports whi ch show ful l · Prints 8 Reports alon9 with cheCks . • User defined label formats , Up to 4 
detail s of each payroll cycle . 941 ' s and W2' s which show full wide . 
Handles Retirement de ductions . details of each pay cycle . • 'If ill select user defin ed subsets of 
Along wit h up to 8 Misce ll aneous · Up to 350 employees on a~ 8050 your data base for label output . 
deductions or pay.ents per elilployee . diskette . 100 on a 4040 diskette . • Generates Wordpro / Wordcraft 
Calc ulate s overt i e by the declared • Computes Fede ra l , State and local compatible files . 
or ave rag e method . taxes as required . • Disk uti litie s included to recover 
Up to 350 employees on an 8050 · Handle s Wee kly, Bi weekly, dallaged disks. 
di skette . 100 on a 4040 di sket te . Semi-monthly or mon thly payroll • Maintains Com pany and contact names . 

• Computes Federal , State and loca 1 periods . 
taxes as re qu ired . · Acc umulates Sick and Vacation • A TRUE MAILING LIST SYS TEM 

• Handles Wee kly , Biweekly , credit s an d deducts the hours when 
Semi-monthly or monthl y payroll used . 
periods . 

De aler In qu iries Invited VISA and MA STERCARD Accepted 
MICROSPEC LTD, 

2905 Po r ts 0 ' Ca ll Ct . Pl ano, Texas 75075 214/867-1333 
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The Magic Merge

Don't try to understand it. Just do it carefully. In

the following, PET4 is for 4.0 Machines, PETU is

for PET Upgrade Machines (they power up with

### Commodore Basic ###) and PETI is for the

Original ROM machines.

Put your "merge tape" — the one wejust wrote

— into the cassette drive of the computer. Now

type:

VIC: POKE 19,1 : OPEN 1

PET4: POKE 16,1 : OPEN 1

PETU: POKE 13,1 : OPEN 1

PETI: POKE 3,1 : OPEN 1

... and when you press RETURN, you'll he asked

to PRESS PLAY... Do it, and the tape will move

briefly and the computer will report FOUND

PROGNAME.

We're almost there, but you must follow the

next instructions very, very carefully. Clear the

screen, and type exactly three cursor down charac

ters. Watch it! The cursor-down key may repeat if

you hold it too long. Type the following starting on

hne 4 (if you've followed instructions, you must be

on hne 4, right?):

VIC: PRINT"[home]":POKE 198,1 :POKE 631,13:

POKE 153,1

PET4: PRINT"[home)":POKE 158.1 :POKE 623,13:
POKE 175,1

PETU: PRINT"[homer:POKE 158,1:POKE 623,13:

POKE 175,1

PETI: PRINT"[home]":POKE525,l:POKE 527,13:
POKE 611,1

The designation [home] above means: press

the home key; the computer will print a reverse-S

character. Don't type the letters H-O-M-E; that

won't get you anywhere. After you've input the

above line, press RETURN and things will suddenly

get very busy. The cassette tape will start to move,

and it will keep moving with brief stops for some

time. There will be no sign of activity on the screen,

except that the word READY may mysteriously

appear above the line you typed.

Eventually the tape will stop moving and an

error notice will print. Ii might be ?OUTOF DATA

and it might be PSYNTAX ERROR - but, in either

case, ignore it: it's not a real error. To be neat, you

should now type CLOSE 1.

Your program is now in the machine. You

may go ahead and use it, or SAVE it in the more

conventional way for future use.

How It Works

It's magic.

The basic procedure was evolved by Brad

Templeton. If you want more details and happen

to run across Brad, ask him. But you'd better have

a week to spare.

You can merge programs together. You can

transfer programs from VIC to PET (or vice versa,

for that matter). But we've onlyjust begin to tap

the treasures of the Merge sequence.

For a few glorious moments, the tape unit

took over control from the keyboard. Everything

"typed in" from tape was executed; itjust happened

to be program lines in this case. We have broken

the distinction between data and program files,

and a world of new possibilities emerges. Programs

that write programs? Programs that control the

computer's other activities? They are all possible. ©

TOLL FREE
Subscription

Order Line

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

VIC-20 TRS-80 COLOR

WE SELL FUN!
TM

MAZE S12.95

Trapped inside your computer's

memory, you mus! find your way

through the seemingly endless cor

ridors to ihe outside world. The ex

cellent 3-D graphics will stir up any

claustrophobia you may have.
Machine code subroutines allow

you to move as quickiy as you can

push buttons.

Plus, there are over 6xl023 dif

ferent mazes that [he program can

generate. There is Little chance that

you (or your heirs) will see the same
maze twice!

Send for free catalog.

Programs require std. VIC-20 or

16K TRS-80 color computer. All

programs on cassette tape.

Ordering—please add Si.50

postage & handling per order. PA

residents please add 6°?o sales tax.

Commodore

ADVENTLRES

Adventures are interactive fantasy
games in which you solve a mystery
by exploring an unknown environ
ment with ihe assistance of your

computer. You tell the computer

what lo do with plain fcnglish com

mands like "OPHN THE DOOR",

and ihe computer tells you what it
sees! Average solving time 6 hours.

Big Bad Wolf $5.95

NOT for kids only! A full packed
adventure based on the Three Little

Pigs fairy tale. Don't let the wolf
gobble you up!

Computer Adventure S5.95

Re-live the '■excitement" of getting
your computer. An adventure with

a very different flavor.

Moon Base Alpha $5.95

You must find a way to destroy the

meteor that is racing towards your

base, or else all moon colonies will
be demolished!

'••SPECIAL DEAL"*

Adventure Pack—All 3 for S14.95!

VICTORY SOFTWARE INC.

2027-AS. J. Russell Circle

Klkins Park, PA 19117

(215) 576-5625

TRS-80COLOR1 TandyCorp.
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The Magic Merge 
Don't try to understand it. Just do it ca refu ll y. In 
the following , PET4 is for 4.0 Mac hines, PETU is 
for PET Upgrade Machines (they power up with 
### Commodore Basic ###) and PET I is fo r the 
Original ROM machines. 

Put yo ur "merge tape" -the o ne wejusl wrOle 
- into the casse lle drive ofthe computer. Now 
type: 

VIC: POKE 19,1 OPEN 
PET4: POKE 16, 1 OPEN 

PETU: POKE 13, 1 OPEN 
PETl: POKE 3,1 OPEN 
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to PRESS PLA Y ... Do it, and [he ta pe wi ll move 
briefly and the compute r will repo rt FO UN D 
PROGNA ME. 

We're almost there, but yo u must fo ll ow t.he 
next instructio ns ve ry, very ca refu ll y. Clea r the 
screen, and .t)'pe exactl), three cursor down charac
ters. Watch it! T he cursor-down key may repeat if 
you hold it toO lo ng. T ype the following starting on 
line 4 (if you've fo ll owed instructions, you must be 
on line 4, rig ht?) : 

VIC: PRINT" [homej" :POKE 198, I :POKE631 , 13: 
POKE 153, 1 

PET4: PRINT" [homej": POKE 158; I:POKE623,13: 
POKE 175,1 

PETU: P RINT" [homel" :POKE 158, I :POKE623,13: 
POKE 175, 1 

PETl: PRINT" [homcl" :POKE 525,1 :POKE 527,13 : 
POKE611 , 1 

The designation [home] above means: press 
the ho me key; the compute r will prim a reve rse-S 
characte r. Don't type the lelle rs I-I-O- M-E; that 
won 't get you anyw here. After you've input the 
above line, press RET RN and things wi ll sudden ly 
get very busy. The casselle ta pe wi ll sta rt to move, 
and it will keep moving with brief stops for some 
lime. There will be no sign of acti vity on the sc reen , 
except that the wo rd READY may m)'steriously 
appear above the line yo u typed. 

Eventually the tape will top moving and an 
error notice will print. It might be ?OUT OF DATA 
a nd it might be )SYNTAX ERROR - but, in either 
case, ignore it : it's not a rea l e rror. To be nea l, you 
should now type CLOSE I. 

Your program is now in the machine. You 
ma y go ahead a nd use it, or SA VE it in the more 
conventional way for future use. 

How It Works 
It's magic. 

The basic procedure was evolved by Brad 
Templeton. If yo u want more d eta il s and hap pen 
to run across Brad, ask him . But yo u'd beller have 
a week to spare. 

You can merge programs together. You can 
transfer programs from VIC to PET (or vice versa. 
for that matter). But we've onl y just begin to tap 
the treasures of the Merge seque nce. 

For a few g lo rio lls moments, the tape unit 
took ove r control from the keyboard. Everything 
"typed in" from tape was executed ; it just happened 
to be program lines in this case. We have broken 
the distinction be twee n data and program fil es. 
and a world of new possibi lities emerges. Progra ms 
that write prog rams? Programs that comrolthe 
computer 's other activiti es) They are a ll possible. © 

TOLL FREE 
Subscription 
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800-345-8112 
In PA 800-662-2444 

VIC-20 TRS-80 COLOR 
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WE SELL FUNf M 

MAZE 512.95 
Trapped inside your computer's 
memory, you must find your way 
through the Remingl)' endless cor
ridors to the outside world . The ex · 
cellent ] ·0 graphics will Stir up an), 
claustrophobia you may have. 
Machine eode subroutines allow 
you to move as quickly as you can 
push butlons. 
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ADVENTURES 
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ga mes in which you ~olve a mystery_ 
by explori ng an unknown environ· 
llIent wit h the assistance of your 
computer. You tell the computer 
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VICTORY Sm"TWARE INC. 
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Elkins Park , PA 19117 
(215) 516-5625 
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Computers Can Be Very Difficult To Train!

We train micro and mini computers for Business and the Professions.

Retail/Wholesale Systems

Service Firm System Public Accounting

Wall Covering Inc. Howard Realtors

Lennox Industries Legal System

Nichols Land Development Cordele Warehouse

Routing and Distribution Cost Accounting

School System Payroll Real Estate System

125 CBM Dealers Nationwide

And more direct programming for end users than anyone else

Ifwe may possibly be of help get in touch.

Merging computer technology with

the practical worlds

of business and government

Athens and Atlanta Offices

MAG, Inc. Central Office

Post Office Box 346

493 E. Clayton Street

Athens, Georgia 30603

(404) 353-8090

Olympic
Sales
A SERVING YOU SINGE 1947

Company
CABLE:"OLYRAV" LSA

Main Showroom & Offices:

216 So. Oxford Ave.

Los Angeles, CA 90004

Telex: 67 34 77

WE HONOR VISA

and MASTERCHARGE

VISA

ORDER DESKS

open 6 days a week!
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Order Desks: (213) 739-1130

TOLL-FREE TOLL-FREE
(outside Calif.} (within Calif.)
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HP-41 C pTog. scientific
HP41CV Pro], scientific
HP-41 Card ruder

HP-41 Printer
HP-41 Optical wand

82106A 41C Memory module
B? 1/0A 41C Quad mem. mod.

82160A HP-IL interface
82161 A Caiatte drive

821G2A HP-IL printer
HP-97 Prog. scien/printer

HP-32E Scientific
HP-33C Proj. scientific
HP MC Adv. proa, icientific
HP37E Buiinew

HP-3SC Prog, financial

HP-11 U Prog, scientific
HP-12C Prog, financial
B2905A Impact printer
B29D1U ir,1 [lij.il rln...

9B95A B" dual drive
Z631B Impact printer
2601A Latter qual. ptr.

B5-15001 Man Horace ROM
85-15002 Plot/print ROMp

85-15003 I/O ROM
85-15004 fftjtnxROM

B5-15005 Adv.prog.RDM
B5-I5007 AsttmblerRQM

B2903A 16Km«m. module
B2937A HP-IB mtufic*

82939A Sariil int«riict
32940A GPIO interface

32941A BCD interface
32949A Pifillel ptr. int.

HP-7470A Hi-spted color graphic

plotter w/interfict

S19B5.D0
19BS.D0

1SB0D
248.00

169.P0
297.00

gg 00

2G.00

84.00
109.00
437.00

397.00
584 00
55.00
89.0D

114 00

74.00

119.00
114.00
127.0D

G19 00
1699.00

4499.00
2999.00

2999 00
t24 00

124 00
23900

124J0
12400
239.0D
169 00

328 00
338 00

408 00
408.00

239 00
12E9.D0

rout
Con

Rtia-I

$325.00

$

229
95

iNtEUiViSiON
Most immiltd TV gimt!
Lirge selection of cartridges1

NewTI-99/4A-48KRAM

100% Tl parts w/Extended Basic
orTI-LOGO Re SI300 Y/C £$689.95

Texas Instruments
HomeComputer

TI-99/4A
Only

S29995
RETAIL Vdu.Coit

374.95 339.95
399.96 314.9S

100.00 75.00
143.95 129.95

499.95 394.95
224.95 1B9.95
399.95 319.95

250.00 99.95

16K
10" color monitor high res

32K memory module

Extended Basic

Speech synthesizer

Disk memory drive

Telephone coupler (modem)
Printer dolid itate)

TILOGO

Leedex

Hi.:h Qmlitv Monilori

\2 "Cirtn UMHi

i II l]"Color.RIC inpui.h, en r>phia. »ti

Him' Coir

189 00 149.00
2G900 199.00

. '■■ ■ 3S9.00

1295 00 799.D0

tSANYO MONITORS
. loolution. numhei anmlljii Retail Your Cost

15" Black & white 390 00 J99 DO

13" color (DM G113) RG8, High Rn 1195.00 9B9.0Q
13" color (new) high quality! 650.00 449.00
12" Grein phosphorous 360 00 259 00
12" Black & white 340 00 249 00
9" BLick & white (tht belt seller) 236.00 179.00
9" Green phosphorous 295.00 199.00

lN stock ATARI*
COMPUTERS

FOR ATARI 400 & 800-

GHOST HUNTER (similar to Pac-Man)
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Insight: Atari

Bili Wilkinson

Optimized Systems Software

Cupertino, CA

This month has been a most hectic one. We just

finished exhibiting both our new and old products

at the seventh West Coast Computer Faire. (The

seventh? Is that possible? I remember attending

the fust!) And, ofcourse, we saw many, many,

many new products for Atari Computers there.

(Oh, all right, there were some for those other

brands, also.) As I have said before, I won't review

other companies' software products in this column,

but I hope my dear editor won'l object if I mention

some of the more prominent new hardware prod

ucts. Presumably, we will be seeing full blown

reviews of these products in these pages in the

future. And. since COMPUTE! was also there, I

won't do more than just the mentions.

New Atari Peripherals

There were two companies there with add-on disk

drives for the Atari: Percom Data Corporation and

MPC Peripherals. It is hoped that both will be

delivering double density drives by the time you

read this, and the word is that we can expect double-

sided, double-density very soon.

32K Byte memory cards were in abundance.

And, of course, there was already Axlon's RAM-

DISK. And how about a 64K card for the Atari

400? It's availble now in Germany. I'm not sure

when and/or how it will appear here.

The long-awaited 24-by-SO display (24 lines of

SO characters, instead of Atari's 40 characters) was

shown by BITS Corporation (who make a similar

board for the Apple II).

And Stargate Enterprises (an Atari dealer

near Pittsburgh, PA) brought and demonstrated

the most innovative prototype: a small, radio-

controlled robot. This might not sound exciting

until you realize that the controlling end of the

radio link was being driven by an Atari.

And wouldsl that I could go into the software.

Some of the latest arcade games have been, or are

being, convened to Atari. And many of the best

Apple II games will shortly appear for us, also.

The best is yet to come. I believe. My aching

pocketbook.

Anyway... as a consequence of all this, I simply

didn't have time this month to do a fancy, full-blown

program like last month's. Instead, I will just note a

couple of the things I've been carrying around on

spare scraps of paper before they get lost. But this

won't be a short column; part five of my series on

the internals of Atari BASIC is a fairly long and

complex article on how variables are used and

accessed and more. But first, the tidbits.

Control One Atari Screen

I am constantly amazed at the number of Atari

owners (and not necessarily new owners) who are

not aware that you can temporarily halt text screen

output. They are forever typing LIST (for example)

and then trying to hit the BREAK key at exactly

the right time. For shame! You didn't read your

manuals.

To temporarily pause, simply hit CONTROL-]

(hold down the CTRL key and hit the numeral 1

key). Tocontinue, hit CONTROL-1 again. That's

all there is to it.

Now, don't you feel silly? Would it help if I

told you that somebody had to tell me, too?

Y Not Do It Later?

There is a minor, but terribly frustrating, bug in

the Atari Assemblcr/Fdiior cartridge. There is no

fix, but it is relatively easy to avoid if one is aware

of it. So, if you haven't already been bitten, here is

some bug repellant.

The problem has to do with using the Com-

Pare-Y immediate instruction (CPV #xxx) when

using the cartridge's debugger. One cannot always

Step or Trace through such an instruction. Usually,

an attempt to do so will cause the instruction to be

treated as a BReaK (though I have heard tales of

systems crashing).

The sort-of-a-solulion is simply to avoid the

instruction altogether, [f possible, use CPX instead.

Or try the following:

WAS: NOW:

CPY#7 CPYVALUE7

VALUE7 .BYTE 7

This new method eats up two more bytes of mem

ory, but the CPY# should be a fairly rare instruction

so this technique won't make a lot of difference.

Using Print Without Using

Every now and then, I see a routine listed and/or

used that is supposed to simulate PRINT USING

on a BASIC that doesn't have such a capability.

(For those of you who don't know whai PRINT

USING is, suffice lo say that it is a very nice tool

which allows beautifully formatted numeric out

put.) Well. I couldn't let these routines go unchal

lenged, since I had also designed such a routine

many years ago. So here is that routine spruced up

for Atari BASIC:

32000 REM formatted money

32010 TRAP 32020 : DIM QNUM$(15) : TRAP 40000
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Insight: Atari 
Bill Wilkinson 
Optimized Systems Software 
Cupertino. CA 

This month has been a mos t hectic o ne. We just 
linished exhibiting both o ur new a nd o ld prod ucts 
at the seventh West Coast Compute r Faire. (The 
seventh ? Is that poss ible' I remembe r attending 
the first!) And. o f course, we saw man y. man y, 
many new products fo r Atari Compute rs Ihe re. 
(Oh , a ll right, there were some fo r those other 
brands , also.) As I have said before, I won 't review 
othe r companies' so ftwa re products in this column. 
but I hopc Ill y dear editOr won 't obj ect if I mcntion 
some of the more prominent new hardwa re prod 
ucts . Presumabl y. we wi ll be seeing full blown 
reviews o f these prod ucts in these pages in the 
future. And . since COMPUTE! was a lso there. I 
won 't do mOre th anjusl the m entions. 

New Atari Peripherals 
T here were two compa nies there with add-on disk 
drives for the Ata ri: Percom Data Corporation and 
/vi PC Periphe rals. I tis ho ped that bOlh will be 
delive ring doub le d ensity dri ves by the time you 
read thi s. and the word is that we can ex pect d ouble
sided , double-density very soon. 

32 K Byte melnory cards were in abundance. 
And. of course, there was already Ax lon's RAM 
DISK . And how about a 64 K card for the Atari 
400' It's ava ilblc noll' in Germany. I'm not sure 
whe n a nd/o r how it will appea r he re . 

T he long-awaited 24-by-80 d isplay (24 lines of 
80 characters, instead of Atari"s 40 charaCLe rs) was 
shown by HIT3 Corporation (who make a similar 
boa rd fo r the Apple II ). 

And .Stargate Ente rpri ses (an Atari dealer 
nca r Pittsburgh , PAl brought and de monstrated 
t.h e most innovative prOLOL)lpe: a small , raclio
controlled robo!. This might not sou nd exciti ng 
until yo u rea lize that the contro lling end of thc 
rad io lin k was be ing driven by an Atari. 

And wouldst that I could go into the so rtwa re. 
Some of the la test arcade games have been. or arc 
bei ng. conve n cd to Atari. And man y orthe best 
Apple II games will shortl y appear ror us, also. 
The best is yet to come. I believe. Mr achmg 
pocketbook. . . 

An yway ... as a consequence or a ll thiS, I Simpl y 
d icitl 't have time thi s mont.h to do a fancy , rull-blown 
prorrramli ke last month 's . Instead , I will j ust note a 
cou~le or the things I've been carrying around on 

spa re scraps of pape r be fore they get los!. But this 
won 't be a shon column ; pan fi ve of my series on 
the interna ls of Atari BASIC is a fai rl y long a nd 
complex article on how va ri ables are used a nd 
accessed a nd more. Hut first, the tidbits. 

Control One Atari Screen 
I am constantl y amazed at the number of Ata ri 
owne rs (a nd not necessa ril y new owners) who are 
nOL aware th at you can temporaril y haillex t screen 
outpuL They a re foreve r typ ing LI ST (for example) 
a nd then trying to hit the BREAK key at exactly 
the r ight time. Fo r sha me! You didn 't read your 
manua ls. 

To temporaril y pause, simply hi t CONTROL-I 
(hold down the CTRL key and hit the nume ral I 
key). To continue, hit CONTROL- I again . That's 
a ll there is to it. 

Now. don 't you feel sill y' Would it help ir I 
to ld yo u that somebody had to te ll me. too' 

Y Not Do It Later? 
T here is a minor, but te rr ibly frustrati ng, bug in 
the Ata ri Assembler/Editor cartridge . T here is no 
fi x, but it is relatively easy to avo id if o ne is awa re 
of iL So, if yo u have n't a lread y been billen , he re is 
some bug repella n!. 

The problem has to do with using the Com
Pare-Y immediate instructio n (C PY #xxx) when 
using the cartridge'S debugger . O ne cannot always 
Ste p or Trace through such a n instructi on . Us uall y, 
a n allem ptto do so will ca use the instructio n to be 
treated as a BRea K (though I have hea rd ta les of 
systems crashing). 

The sort-of-a-solution is sim p ly to avoid the 
instruction altogether. I I' poss ible, use CPX instead . 
Or try the rollowing : 

WAS: NOW: 
CPY # 7 CPY V ALUE7 

V ALUE7 .BYTE 7 

T his new method eats up two mo re bytes o f mem
ory, butthe CPY# should be a fai rl y rare instruction 
so this technique wo n't ma ke a lot of dilfe rence. 

Using Print Without Using 
Every now and then. I see a ro utine li sted and/o r 
used that is supposed to sim ulate PR I NT SI NG 
on a BAS IC that doesn't have such a ca pability. 
(Fo r those of you who don ' t know what PRI NT 
US ING is, suffice to say that it is a vcry nice tool 
which allows beaut ifu ll y fo rmatted nume ric o ut
p UL l Well. I cou ldn 't le t these routines go unchal
lenged, since I had also designed such a routine 
111an y yea rs ago. So he re is that rouline spruced up 
fo r Ata ri HASI C: 

32000 REM formatted money 
320 10 TRAP 32020 : DIM QNUM$(15): TRA P 40000 
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ADVANTAGE

Works in both Atari 400 & 800

Gold edge connectors for better

reliability

Fits Atari 400 without

modification

Custom components for better

performance & reliability

Highest quality components for

the best screen clarity

Four year warranty

Designed to take advantage of

Atari 800's superior bus structure.

Can be used with 8K, 16K and

future products.

Allows Atari 800 to have 2 slots

for future expansion

Designed so there's no danger of

damaging your computer

Designed for inter-board

communication in Atari 800

Easy to follow instructions for

simpler no-solder installation in

Atari 400

Available companion board (S5) to

allow running 32K board

independent of other boards

Full flexible memory configuration
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THE ONLY CHOICE

You own the best micro computer available, the Atari*. At Mosaic

we've made Atari computers our only business and have made our

products the best anywhere. You've seen the advantage of having a

32K RAM board. The Mosaic 32K RAM is the only board designed to

meet your needs now and in the future too. It has designed-m flexibility

to be compatible with products avai\3b!e in the near future- See for

yourself. Mosaic is the only choice for the serious Atari owner.

THE BEST SCREEN CLARITY

Here's what A.N.A.LO.G. magazine had to say: "Mosaic uses, what

we feel are the highest quality components, which may improve

reliability." and "The Mosaic showed no sign of interference and gave

the best screen clarity."
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Now from your
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Direct from Mosaic $189.95

'Trade Mark of Atari, Inc.
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1-800-547-2807

P.O. Box 748, Oregon City, Oregon 97045 503/655-9574

THE MOSAIC 32K RAM FOR ATARI 
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ADVANTAGE 32K RAM 32K RAMS 

Works in both Atari 400 & BOO • • 
Gold edge connectors for better 
reliability • • 
Fits Atari 400 without 
modification • • 
Custom components for better 
performance & reliability • 
Highest quality components for 
the best screen clarity • 
Four yea r w arranty • 
Designed to take advantage of 
Atari 800 's superior bus structure. • 
Can be used with BK. 16K and 
future produas. • 
Allows Atari BOO to have 2 slots 
for future expansion • 
DeSigned so there 's no danger of 
damaging your computer • 
Designed for inter·board 
communication in Atari 800 • 
Easy to follow instructions for 
simpler no-solder installation in 
Atari 400 • 
Available companion board {S5) to 
allow runn ing 32K board 
independent of other boards • 
Full flexible memory configuration • 
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COMPATIBILITY 
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we've made Atari computers our only business and have made our 
prcx1ucts the best anywhere. You've seen [he advantage of haVing a 
32K RAM board. The M osaiC 32K RAM is 'he only board designed to 
meet your needs now and In the future roo. It has designed-rn fleXibility 
to be compatible with products available in the near furure. See for 
yourself, Mosaic is rhe only chOICe for the serious Atari owner. 

THE BEST SCREEN CLARITY 
Here's wha t A .N .A.L.O.G. magazine had [0 say: "Mosaic uses. what 
we feel are the highest quality components. which may improve 
reliability." and " The Mosaic showed no sign of interference and gave 
the best screen clarity." _ .... - -MOSAIC _:me _1. 
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CarulOge Dam.lge Com puler 

Now f ro m your $179 95 
n earest M osaic dealer • 
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ELECTRONICS 
1-800-547-2807 

Direct from Mosaic S 189.95 

P.O . Box 74B. O regon City . O regon 97045 5031655-9574 
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32020 IF ABS(QNUM) > = 1E8 THEN QNUM$ =

STR$(QNUM) : RETURN

32030 QNUM$ = ""$ ."""": IFQNUM<0THEN

QNUM= -QNUM : QNUM$ = "($ ."")""

32040 QNUM$(ll-LEN(STR$(INT(QNUM))),10) =

STR$(INT(QNUM))

32050 QNUM$(ll,13) = STR$(100 + INT{(QNUM-INT

(QNUM))*100 + 0.5)):QNUM$(ll,ll) = 'V':

RETURN

Alternatively, you might replace the last statement

of line 32030 with

QNUMS(14,15) = "CR"

NOTE: to facilitate your counting, I have used

an up arrow (""") where you should type a

space-

To use the routine, simply place the number

you want formatted into QNUM and GOSUB

32000. The routine returns with the formatted

string in QNUM$. Sonic tilings to observe about

the routine: it uses no temporary variables, it di

mensions its own string (but only once; notice the

TRAP), it could be easily translated to any Microsoft

BASIC that allowed MID$ on the left side of the

equal sign.

Inside Atari BASIC: Part V

Last month we discussed the seven main memory

pointers used by Atari BASIC and BASIC A + ,

and I promised to make the variable table the main

topic for this month. In addition, I said that we

would learn how to fool BASIC in useful ways.

Many of the techniques I will present this month

are not my original ideas: I must credit many

sources, including De Re Atari and COMPUTE!'*

First Book of Atari. However, the material bears

repeating; and perhaps I can give some deeper

insight into why and how some of the tricks work.

The Structure Of The Variable Value Table

Please recall from previous articles that the variable

value table (VVT) of Atari BASIC is kept distinct

from the variable name table. The reason for this is

to speed run-time execution. Recall that the to-

kenized version of a variable is simply the variable's

number plus 128 (80 hex), resulting in variable

tokens with values from 128 to 255 ($80 to $FF).

Since each entry in the VVT is eight bytes long, the

conversion from token to address within VVT is

fairly simple. For those of you who are interested,

the following code segment is a simplified version

of the actual code as it appears in BASIC:

; we enter with the token value

; ($80 through $FF) in A register

LDY #0

STY ZTEMP+ 1 ;a zero page temporary

ASL A ;tokenvalue*2

; but ignore the high bit

ASL A ; token value * 4

ROL ZTEMP + 1 ; carried into MSB also

ASL A ; token value*8

ROL ZTEMP+ 1 ; again, into MSByte

CLC ; (not needed ... included for clarity)

ADC VVTP ; add in LSB ofVVT Pointer

STA ZTEMP ; gets LSB of pointer to var

LDA ZTEMP+1

ADC VVTP +1 ; add the two MSBs

STA ZTEMP +1 ; to obtain complete pointer

LDA (ZTEMP),Y ; see text

When we exit this routine, ZTEMP has become

a zero-page pointer that points to the appropriate

eight-byte entry within the variable value table. But

just what does it point to? The A-register contains

the first byte of that entry. What is that first byte?

Read on...

Since each entry in the VVT is eight bytes long

(yet may be a simple numeric variable, a string, or

an array) obviously the entries must vary in con

tents. However, the first two bytes always have the

same meanings. In particular, the first byte is the

"Hags" byte, and the second byte is a repeat of the

variable number (without the MSBit on). We could

probably have dispensed with the repeal of the

variable number; but including that byte made the

entry size come out to eight bytes (more convenient),

and we found several uses for it in the actual

implementation.

The "flags" byte is the heart of the whole VVT

scheme: until BASIC examines a variable's flag

byte, it doesn't even know whether it is working

with a string, array, or scalar. But note how neatly

we managed to arrive at the end of the routine

above with the appropriate flag byte safely in the

A-register, where it can easily be checked, com

pared, or whatever. This, then, is the meaning of

the individual bits within the flags byte:

Bit Hex Meaning

Number Value (ifbitison)

0 $01 Array or String is DIMensioned

6 $40 this is an Array

7 $80 this is a String

Note that there is no special flag that says "this

variable is a simple scalar numeric." Instead, the

absence of all flags (i.e., a $00 byte) is used to indi

cate such variables. Since we have now used the

first two bytes of each VVT entry, we now have to

figure out what to do with the remaining six bytes.

It is no coincidence that Atari floating point num

bers consist of six bytes (a one byte exponent and a

five byte mantissa): that numeric size was purposely

chosen as one that gave a reasonable degree of

accuracy as well as reasonable efficiency on the

VVT layout. (Yes, I know, seven bytes would have

worked well also, especially if we hadn't used the
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32020 IF ABS(QNUM) > = IE8 THEN QNUMS= 
STR$(QNUM) : RETURN 

32030 QNUM$ = " '$ ...... " ..... ": IF QNUM <0 THEN 
QNUM = ,QNUM: QNUM$= "(S ........ , .. j''' 

32040 QNUM$(II-LEN(STR$(INT(QNUM))), IO)= 
STR$(INT(QNUM» 

32050 QNUM$(11 ,13) =STR$(100+ INT«QNUM,INT 
(QNUM»* IOO + 0,5»: QNUM$(II, II) = ":' : 
RETURN 

Alternatively, you might replace the last statement 
of line 32030 with 

QNUMS(14,15) = "CR" 

NOTE: to faci litate your cou nting, I have used 
an up arrow (""') where you should type a 
space. 

To use the routine, simply place the number 
you want fo rmatted in to QNUM and COSUB 
32000. The ro utine re turns with the formalted 
strin g in QNUM$. Some things to observe about 
the routine: it uses no temporary variables, it di
me nsions its own stri ng (but o nl y once; notice the 
TRAP), it cou ld be easi ly trans lated to a ny Microsoft 
BAS IC that a llowed M ID$ on the left side ofthe 
eq ual sign . 

Inside Atari BASIC: Part V 
Last nlonth we discussed the seven main meillo ry 
poi nte rs used by Atari BAS IC and BASI C A + , 
and I promised to ma ke th e va riable table the main 
topic for this mo nth . I n addition , I said that we 
wo uld learn how to foo l BASIC in usefu l ways. 
Man y of th e tec hniques I wi ll preselll this momh 
a re not my orig inal ideas : I must cred it man y 
sources, including De R e Atar; and COMP UTE" s 
Fint Book of Ata.ri, However, the material bears 
repeating; and perhaps I can give some deeper 
insigh t into why and how some o f the tricks work . 

The Structure Of The Variable Value Table 
Please recall from p rev io us articles that th e variable 
value table (VVT) of Atari BASI C is ke pt distinct 
from the va riable name table , T he reason for this is 
to speed run-time execution. Reca ll that th e to
ke ni zed versio n of a va riable is simply the variable 's 
numbe r plus 128 (80 hex) , resu lt ing in va riable 
tokens with values from 128 to 255 ($80 to $FF). 
Since each e ntry in the VVT is e ight bytes long, the 
conversion from to ken to address within VVT is 
fai rly sim ple, Fo r those of you who a re inte rested, 
th e fo llowing code segmem is a simpli fied versio n 
of the actual code as it a ppea rs in BASIC: 

; we e nter with the toke n value 
j ($80 through $FF) in A register 

LOY 
STY 
ASL 

# 0 
ZTEMP+ I 
A 

j3 zero page temporary 
;token value * 2 

ASL 
ROL 
ASL 
ROL 
CLC 
AOC 
STA 
LOA 
AOC 
STA 
LOA 

A 
ZTEMP+ I 
A 
ZTEMP+ I 
j (not n eeded 
VVTP 
ZTEMP 
ZTEMP+ I 
VVTP+I 
ZTEMP+ I 
(ZTEMP),Y 

j but ignore the high bit 
; token value * 4 
j carried into MSB a lso 
; token value * 8 
; again, into MSByte 
... included for clarity) 
j add in LSB ofVVT Pointer 
j gets LSB of pointer to var 

; add the two M~Bs 
; to obtain complete pointe r 
; see tex( 

When we ex it this routine, ZTEMP has become 
a zero-page pointe r that points to th e appropriate 
e igh t-byte e ntry within the va riable va lue table. But 
just what does it poin tlO? T he A-register conta ins 
the first byte of that e ntry. What is that first byte' 
Read o n ... 

Since each entry in the VVT is e igh t bytes lo ng 
(yet ma y be a simple n umeric va riable, a string, o r 
a n a rray) obv io ~l s l y the entries must vary in con
tents. However , the first two bytes a lwa ys have the 
same meanings. In particula r , the first byte is the 
"nags" byte, and the second byte is a repeal of the 
va riable numbe r (w ithout the MSBit on). We could 
probably have dispensed with the re peat of the 
va riable number; but including tha t byte made the 
entry size come out to e ight bytes (more convenient), 
a nd we found seve ra l uses for it in the actua l 
itTI p le mentation. 

T he "nags" byte is th e heart of the whole VVT 
scheme: until BAS IC examines a va riable 's nag 
byte, it does n 't even know whethe r it is wo rkin g 
with a string , array , o r scalar. But note how neatly 
we managed to a rri ve a t th e end of the routine 
above with the appropriate nag byte safely in the 
A- register, where it can easil y be checked, com
pa red , or whatever. This, then , is the mean ing o f 
the ind ivid ual bits within the n ags byte : 

Bit Hex 
Number Value 

Meaning 
(if bit is on) 

o $01 Array or String is DIMensio ned 
6 $40 this is an Array 
7 $80 this is a String 

Note that th e re is no specia l nag that says "this 
variable is a sim ple sca la r numeric. " Instead. the 
absence of a ll n ags (i.e. , a $00 byte) is used to indi
cate such variables. Since we have now used the 
first two bytes of each VVT entry . we now have to 
figure out what to do with the remaining six bytes. 
It is no coincidence that Atari noating point num
bers consist of six bytes (a one byte exponent and a 
five byte mantissa) : tha t numeric size was purpose ly 
chosen as one that gave a reasonable degree of 
accuracy as well as reasonable efficiency o n th e 
VVT layout. (Yes, I kn ow, seven bytes wou ld have 
worked well a lso, especiall y if we hadn 't used the 



T/ie above is a graphics 8 screen printout on the EPSON, with our new AKSD II(tm).

It was drawn with Versawriter graphics tablet.
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002 ATARI EPSON SCREEN DUMP II

This is a screen dump program which allows you to copy

anything from the screen. It also supports all graphics

modes and text modes. It supports all the features of the

EPSON(tm) MX-80 and MX-100. The program is in machine

language and is relocatable (C) $26.95

(D) $29.95

007 DOWNLOADER

This is a true SMART TERMINAL EMULATOR PROGRAM

which allows you to upload and download files between

computers and save to DISK, CASSETTE, or a PRINTER.

ALSO WORKS WITH THE D.C. HAY'S SMARTMODEM.

(C) $26.95

(D) $29.95

009 ELECTRONIC CALCULATOR

This program is a tool for the electronics hobbyist. It makes

the necessary resistive and capacitive calculations for both

series and parallel circuits. It shows formula, decodes

resistors, plus power calculations for both AC and DC

circuits (C) $19.95

(D) $21.95

011 ELBBARCS

This is a word game program which is in high resolution

graphics (C) $19.95

(D) $21.95

012 UTILITY PAK 1

These four utility's are for the serious programmer. XREF

is a variable cross reference utility which tells you where

and when a variable is used in a program. VARIABLE-

CHANGER is a program that allows you to easily change

the name of any or all of the variables in your program. Lister

and Denumber are also included (C) $19.95

(D) $21.95

013 PIE BAR UTILITY

This utility is designed to provide a screen dump capability

for the ATARI® GRAPH IT(tm) using EPSON® MX-80

printer. Features STORAGE and RECALL of both Pie and

Bar Charts. Runs in 32K of RAM Screen Dump feature can

be used separately in 24K of RAM (C) $19.95

(D) $21.95

014 BACKUP MASTER

A machine language program that allows you to make

backup copies of boot load diskettes. Also displays any sec

tors that the disk drive had trouble reading and skips over

them (D) $39.95

COMPUTER FEE SQFTWflHE
9433 GEORGIA AVE.

SILVER SPRINGS, MD 20910

(301) 588-6565

CASH, CERTIFIED CHECK,

MASTERCARD & VISA ACCEPTED

FOR IMMEDIATE SHIPMENT.

PERSONAL CHECKS

ALLOW 10 DAYS TO CLEAR.

T he above is a g raphics 8 screen p rin lOUf on lhe EPSON, with our ne w AESD II (ull). 

It was d ra wn with Versa writer graphics lablet. 

*************************************** 

002 ATARI EPSON SCREEN DUMP II 
This is a screen dump program which allows you to copy 
anything from the screen. It also supports all graphics 
modes and text modes. It supports all the features of the 
EPSON(tm) MX-80 and MX-100. The program is in machine 
language and is relocatable .... . .... . .... . . (C) $26.95 

(0) $29.95 

007 DOWN LOADER 
This is a true SMART TERMINAL EMULATOR PROGRAM 
which allows you to upload and download files between 
computers and save to OISK, CASSETTE, or a PRINTER. 
ALSO WORKS WITH THE O.C. HAY'S SMARTMOOEM. 

009 

(C) $26.95 
(0) $29.95 

ELECTRONIC CALCULATOR 
This program is a tool for the electronics hobbyist . It makes 
the necessary resistive and capacitive calculations for both 
series and parallel circuits. It shows formula, decodes 
resistors, plus power calculations for both AC and OC 
circuits ......... .. ... . . . . . . . . . . . .. . . ... .. (C) $19.95 

(0) $21.95 

011 ELBBARCS 
This is a word game program which is in high resolution 
graphics .. .. ......... .. . . . .. . . . .......... (C) $19.95 

(0) $21.95 

012 UTILITY PAK 1 
These four utility's are for the serious programmer. XREF 
is a variable cross reference utility which tells you where 
and when a variable is used in a program. VARIABLE
CHANGER is a program that allows you to easily change 
the name of any or all of the variables in your program. Lister 
and Oenumber are also included . . . . . . ...... (C) $19.95 

(0) $21.95 

013 PIE BAR UTILITY 
This utility is designed to provide a screen dump capability 
for the ATARI® GRAPH IT(tm) using EPSON® MX-80 
printer. Features STORAGE and RECALL of both Pie and 
Bar Charts. Runs in 32K of RAM Screen Oump feature can 
be used separately in 24K of RAM ... . . .. . . . (C) $19.95 

(0) $21 .95 

014 BACKUP MASTER 
A machine language program that allows you to make 
backup copies of boot load diskettes. Also displays any sec
tors that the disk drive had trouble reading and skips over 
them. . .. . ... . ..... . .... . . . ............ . . (0) $39.95 

9433 GEORGIA AVE. 

CASH, CERTIFIED CHECK, 
MASTERCARD & VISA ACCEPTED 

FOR IMMEDIATE SHIPMENT. 

SILVER SPRINGS, MD 20910 
(301) 588-6565 

PERSONAL CHECKS 
ALLOW 10 DAYS TO CLEAR. 
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redundant variable number. Oh well.)

So scalar numeric variables obviously have

their value contained directly in the VVT (hence

the name, variable value table). But what about

strings and arrays, which might be any size? The

answer is yet another set of pointers, etc. Before

proceeding, let us examine the layout of the three

kinds of VVT entries, including the already-

discussed scalar type:

BYTE NUMBER

SCALARS

STRINGS

ARRAYS

0

00

80/81

40/41

1

vnum

vnum

vnum

2 3 4 5 6 7

(floating point #, 6 bytes)

address

address

LENgth

DIM1 + 1

DIM

DIM2+1

For strings and arrays, byte zero (the flag

byte), varies depending upon whether or not the

variable has yet been DIMensioned. (Incidentally,

BASIC always resets bit zero of the flag byte and

zeros bytes two through seven for alt variables

whenever you tell it to RUN a program.)

The "address" in bytes two and three of string

and array variables is not the actual address where

the string or array is located. Instead, it is actually

an offset (or, if you prefer, relative address) within

t!ie string/array space allocated to the program.

Recall from last month that location $8C (140

decimal), names STARP (STring and ARray

Pointer), points to the base location ofsuch allocated

space. Thus, for example, when BASIC receives a

request for "ADR(XX$)"> it simply uses the variable

number (for XX$, which was generated when the

program was typed in) to index into VVT (as above),

and then retrieves the "address" from the VVT

entry and adds it to the current contents of

STARP.

For strings, the length and dimension values

seem obvious: the DIM value is what you specify

with the BASIC DIM statement, and the length is

the same as that returned by the LEN function.

For arrays, we need note that DIM 1 and DIM2

are as specified by the programmer in the DIM

statement [e.g., DIM ARRAY(3,4) ]. The reasons

they are incremented by one in VVT are twofold: a

zero value is used to indicate "dimension not in

use" (obviously only effective for DIM2, since flag

bit 0 will not be set if neither is in use) also, since

the zeroeth element of an array is accessible

(whereas the zeroeth character of a string is not).

using DIM + i makes out-of-range comparisons

easier.

And that's it. There really are no other magic

tricks or secrets. Once DIMensioned, strings and

arrays don't change their offsets (relative addresses)

or dimensions. There are no secret flag bits that

mean funny things. Turning on the MSBit of the

variable number only spells disaster. I really have

told all.

Making Use Of What We Know

BASIC is not smart enough to check entries in

these tables for validity. It assumes that once you

have declared and/or DIMensioned a variable the

VVT entry is correct (it must be...BASIC made it

so). Thus the implication is that one can go change

various values in VVT and BASIC will believe the

changes. So let's examine what we can change and

what effects (good and bad) such changes will

have.

First, as usual, some cautions: BASIC DIMen-

sions variables in the order the programmer

specifies. Thus "DIM A$( 100),B( 16)" will ensure
that the address of array B will be 100 higher than

that of String A$. Neat, sweet, petite. However, the

order in which variables appear in the VVT (and

Variable Name Table) depends entirely upon the

order in which the user ENTERED his program.

An example:

NEW

20 A = 0

40 DIMBS(IO)

10 DIMC$(10)

30 DIMD<10

LIST

[and BASIC responds with:

10 DIMC$(10)

20 A = 0

30 DIMD(10)

40 DIMB$(I0)

Assuming that you typed in the lines above in

the order indicated, the variables shown would

appear in VVT in alphabetical order <A,BS,C$,D).

But. if you RUN the program, the DIMensioned

variables would use string/array space as follows:

C$, 10 bytes, offset 0 from STARP

D(), 66 bytes, offset 10 from STARP

B$, 10 bytes, offset 76 from STARP

Though you can figure out this correspondence

(especially if you list the variable name table, with a

short program in Atari BASIC or with LVAR in

BASIC A +), it is probably not what you would

most desire. It would be handy if the VVT order

and the siring/array space order were the same.

Solution: (1) Place all your DIMensions first in the

program, ahead of all scalar assignments. (2) LIST

your program to disk or cassette. NEW, and

reENTER - thus insuring thai the order you see

the variables in your program listing is the same

order that they appear in the VVT. From here on

in this article I will assume that you have taken

these measures, so that variable number zero is

also the first variable DIMensioned, etc.

So let's try making our first change. The

simplest thing to change is STARP, the master

STring/ARray Pointer. A simple program is prob-
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redundant variable number. Oh wel l. ) 
So scalar numeric variables obviously have 

their va lue contained directly in the VVT (hence 
the name, variable va. I'Ue table). But what abo ut 
strings and a rrays, which might be any size? The 
answer is yet another set of pointe rs, e tc. Before 
proceed ing, le t us examine the layout of the three 
kinds of VVT entries, including the already
discussed sca lar type: 

BYTE NUMBER 0 
SCALARS 00 
STRINGS 80/8 1 
ARRAYS 40/41 

vnum 

vnum 
vnum 

2 3 14 5 16 7 
(floating point #,6 bytes) 

address I LENgth \ DIM 
address DIMl+1 DIM2+1 

For strings and a rrays , byte zero (the nag 
byte), varies depe nding upon whethe r or not the 
variable has yet been DIMensioned. (Incidentall y, 
BAS IC always resets bit zero of the nag byte and 
ze ros bytes two through seven for all variables 
wheneve r you tell itLO RU a program .) 

The "address" in bytes two and three of strin g 
and array variables is not the actual address where 
the string or array is located. Instead, it is actua ll y 
an offset (o r, if you pre fe r, relative add ress) within 
the string/array space allocated to the program. 
Recall from last month that location $SC (140 
decimal), names STARP (STring and ARray 
Poin te r) , points LO the base location of such alloca ted 
space. Thus, fo r example, when BASI C rece ives a 
request fo r "A DR(XX$)", it simply uses the va riable 
numbe r (for XX$, which was generated when the 
program was typed in ) to index into VVT (as above), 
and then retrieves the "address" from the VVT 
entry a nd adds it to the cu rrent contents of 
STARP. 

Fo r strings, the length and dimens ion va lues 
seem obvious: the DIM va lli e is what yo u specify 
with the BASIC DIM statement, and the length is 
the same as that returned by the LEN fun ction. 

For a rrays, we need note that DIM I a nd DI M2 
are as specified by the programmer in the DIM 
statement [e .g., DIM ARRA Y(3,'i) ]. The reasons 
they are incremented by o ne in VVT are twofo ld : a 
zerO value is lI sed to indica te "d imension no l in 
usc" (obvious ly on ly effective for DIM2 , since nag 
bi,O will not be set if ne ithe r is in use) al so, since 
the zeroedl e le ment of an array is access ible 
(whereas the zeroedl character of a sll"ing is no t) , 
using DI M + I makes ollt-o f-range compa ri sons 
cas ler. 

Anel Lh a,'s it. T here reall y are no oLher magic 
tricks or secrets. O nce DIMensioned, strings a nd 
a rrays don 't change thei r offsets (relative addresses) 
or dime nsions. There are no secret nag bits that 
mea n funn y th ings. Turning on Lh e MSB it of the 
va riable nllmbe r onl y spells di saste r. I reall y have 
tolel all. 

Making Use Of What We Know 
BASIC is not smart enough to check e ntries in 
these tables for validity. It assllmes that once you 
have declared a nd/or DIMensioned a variable the 
VVT entry is correct (it must be.,.I3AS IC made it 
so). Thlls the implication is that one can go change 
various va lues in VVT and BASI C will believe the 
cha nges. So let's examine what we can change and 
what effects (good and bad) such changes will 
have . 

First, as usual, some ca lltions: BASIC DIM en
sions va riables in the order the programme r 
specifies. Thlls "DIM A$( IOO) ,B( IO)" wi ll e nsure 
that the address of arra y B will be 100 highe r th ;\I1 
thaL of string A$. Neat, sweeL, pe tiLe. However, the 
order in which va riables appear in the VVT (a nd 
Var iable lame Table) depends entirely lIpon the 
orele r in which the lIser ENTERED his program. 
An e xample: 

NEW 

20 A ;O 
40 DIM B$(IO) 
10 DIM C$( IO) 
30 DIM D(IO 

LIST 
[and BASIC responds with : 

10 DIM C$( IO) 
20 A ;O 
30 DIM D(IO) 
40 DIM B$(IO) 

Assllming that you typed in the lines above in 
the order indicated, the va riables shown wOll ld 
appea r in VVT in alphabeti cal o rder (A ,B$,C$, D). 
BUL, if you RUN the program , the DIMensioned 
va ri ables wou ld use sll"ing/array space as fo ll ows: 

C$, 10 bytes, offset 0 from ST ARP 
DO, 66 bytes, offset 10 from ST ARP 
B$, 10 bytes, offset 76 from STA RP 

Thollgh YO ll can figure out this co rrespondence 
(especiall y if you list the variable name table, with a 
short progra m in Atari BASIC or with LV AR in 
BAS IC A + ), it is probably not what YO ll wo uld 
most d esire. It wOllld be hand y ifthe VVT order 
anclthe string/array space order were th e same. 
Solution : ( I) Place all YO llr DIMe nsions first in the 
program, ahead of all scalar assignments. (2) LI ST 
yo ur programLO disk or cassette, NEW, and 
reENTER - thus insllring lhal the order yo u see 
lhe vari ables in yo ur program listing is th e sa me 
order that they appea r in the VVT. From he re on 
in this article I will assllme thal YOll ha ve take n 
these measures, so that va riable numbe r zero is 

. also the first va riable DIMensioned, e tc. 
So let's try ma kin g Ollr first change. The 

simplest thing to change is STARP, the mas ter 
STring/ARray Pointer. A simple program is prob-
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• A fast action player vs. player game of space combat

• Realistic gravity and orbital mechanics

• Extensive use of Atari Graphics and sounds

• 100% Machine Language

• Up to four players

• Four skill levels

• Four battle modes

• Simple joystick controls

• Disk or cassette

• $29.95 at your local

computer store, or send

check or money order

directly to Apogee

Software.

• Dealer inquiries invited

Challenge your friends or neighborhood aliens in an

out-of-this-worid game of skill and daring. Attack with

your Photon missiles. Protect yourself with shields.

Maneuver with your thrusters or enter hyperspace to

avoid damage or destruction.

Add $1.00 for shipping.

Add 6% tax in California
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registered trademarks of Atari, Inc.
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BUDGETMASTER ($34.95)

t is a professional budgeting tool geared to develop and maintain

even the most complex budget. At the same time, the easy to

read manual and the friendly prompts allow even the beginning

budgeter without computer experience to develop a budget to

meet their needs.

• includes the option for hardcopy printout ofafiyofthe39differ-

ent displays as well as an option tosave yoartfata to cassette or

diskette.

• requires 32K RAM

CHECKBALANCER ($16.95)

• although (He perfect companion program to the Budgetmaster,

stands alone as a great tool to balance your checking ac-

count(s), with a monthly breakdown of your spending pattern.

• allows you to store your spending analysis to tapeor diskette, or

use Checkbalancer in conjunction with the Budgemaster,

and automatically rewrite the expense data of the latter pro

gram process.

• requires 16K RAM

BUYBOTHPROGRAMS TOGETHERFOR$39.95AND SAVE$11.95!!!

Send check or money order plus 51.50 for shipping and handling

and save C.O.D. fee (Sorry, no credit cards)

Ohio Residents Add Sales Tax
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THE OLD

TOOK'S SECRET

Journey back to the third age of middle earth. What really

happened before the adventures of Bilbo and Frodo in the "Lord

of the Rings"? Find out as you unravel the ever-changing

mysteries in "The Old Took's Secret." (disk only)

Don't Miss...

INVENTORY CONTROL - 380 items (more on multiple disks).

Sort, print, manipulate stock. A great business program for Alari

owners. (We use it for ourselves!)

ACCOUNTS RECEIVABLE - Sorts, prints billings, ages accounts

30,60,90 days, 15 transactions per month.

All Programs $39.95 each

Tape or Disk 48k req.

Dealer Inquiries Welcome

■ Trademark ol Atari, Inc.
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3272 E. Anaheim St.
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(213)438-7469

(10a.m. to Sp.m.)
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Prices subject to change without notice.

Shipping extra. No tax out of state.

Ca. residents add appropriate taxes.

WE ARE AN AUTHORIZED ATARI SALES AND
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P.O. Box 216

Kentfleld. CA 94914

CALL TOLL-FREE

In California

800-227-2520

800-772-4064

IIfTROWIIllllIOllf 
FOR 16K ATARI 400/800 

A fast action player vs. player game of space comba t 

Realistic gravity and orbital mechanics 

Extensive use of Atar; Graphics and sounds 

100% Machine Language 

Up to four players 

Four skill/eve/s 

Foul battle modes 

Simple Joystick controls 

Disk or casseUe 

$29.95 at your local 
computer store, O( send 
check or money order 

directly to Apogee 

Software. 

Dealer inquiries invited 

Challenge your fri ends or neighborhood aliens in an 
out-of- th is-world game of sk ill and daring. A ttack with 
your Photon miss iles. Pro tec t yourself with shields. 
Maneuver with you r thrusters or enter hyperspace to 
avoid damage or destruction. 

Add $1.00 for shipping. 

Add 6% tax in Californ ia 

Ala d, AtB ri 400, and Ata ri 800 are 
registered tradema rks 01 Alar l, Inc. 

THE OLD 
TOOK'S SECRET 

Journey back to the third age of middle earth. What really 

happened before the adventures of Bilbo and Frodo in the "lord 

of the Rings"? Find out as you unravel the ever-changing 

mysteries In "The Old Took's Secret." (disk only) 

Don" Miss ••• 
. INVENTORY CONTROL - 380 items (more on multiple disks). 

Sort, print, manipulate stock. A great business program for Atari 

owners. (We use it for ourselves!) 

ACCOUNTS RECEIVABLE - Sorts, prints billings, ages accounts 

30,60,90 days, 1S transactions per month. 

A 
ATARI ·~ 

All Programs $39.95 each 

Tape or Disk 48k req. 

Dealer Inquiries Welcome 

, Trademark of Alar!. Inc. 

!. ~ """lt~ ~ ~ .. see~* 
software 

3272 E. Anaheim St. 

Long Beach, CA 90804 

(213)438-7469 

(10a.m. to Sp.m.) 

~\\\\I/'//~ 

~-~ 
~ Lt.fVl..i<.'l ~ ~ o..fklu?I..-¢. ® 

BUDGETMASTER ($34.95) 
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ably the easiest way to demonstrate what we can do:

100 DIM A$(24*40): A$(24*40) = CHR$(0)

110 WAIT = 900

120 A$(1,24) = "THISISORIGINALA$!!!"

130 A$(25) = A$

140 PRINT A$ : GOSUB WAIT

150 SAV140 = PEEK(140):SAV141=PEEK(141)

160 TEMP = PEEK(560) + 256*PEEK{561) + 4

170 POKE 140,PEEK(TEMP) : POKE 141,PEEK

(TEMP+1)

180 PRINT CHR$(125);

190 A$(1,11) = "HI there..." : GOSUB WAIT

200 A$(12) = A$: GOSUB WAIT

210 POKE 140,SAV140 : POKE 141.SAV14I

220 PRINT A$

230 END

900 REM WAIT SUBROUTINE

910 POKE 20,0: POKE 19,0

920 IFNOTPEEK(19)THEN920

930 RETURN

BASIC A + users might prefer to delete line 160

and change the following lines:

150 savl40 = dpeek(I40)

170 dpoke 140,dpeek(dpeek(560)+4)

210 dpoke I40,savl40

910 dpoke 19,0

" 'Simple', he said. Who's he kidding!" Honest,

it's simpler than it looks. Lines 100 through 140

simply initialize A$ to an identifiable, printable

string and print it. The WAIT routine is simply to

give you time to see what's happening. Note that

A$ is DIMensioned to exactly the same size (in

bytes) as screen memory. We then save BASIC'S

STARP value and replace it with the address of the

screen (lines 150 through 170). Since AS is the first

item in string/array space, its offset is zero. Thus

pointing STARP to the screen points A$ to the

screen.

We then clear the screen and initialize A$

again — to a short string. Notice the effect on the

screen: capital letters and symbols are jumbled

because of the translation done on characters to be

displayed. (Recall that Atari has three different

internal codes: keyboard code, ATASCII code,

and screen code. Normally we are only aware of

ATASCII, since the OS ROMs do all the conver

sions for us.)

At line 200, we proliferate our short string

throughout all of A$ - look at the effect on the

screen. Finally, lines 210 through 230, we restore

STARP to its original value and print what BASIC

believes to be the value of A$. Surprised?

As interesting as all the above is, it is of at best

limited use: moving all of string/array space at

once is dangerous. In our example above, if there

had been a second string DIMensioned, it would

have been reaching above screen memory, into

never-never land. Let me know if you can find a

real use for the technique.

A better technique would be one which would

allow us to adjust the addresses of individual strings

(or arrays). While a little more complex, the task is

certainly doable. Our first task is to find a variable's

location in the VVT. If the variable number is "n",

then its VVT address is [VVTP] + 8*n (where

"[...]" means "the contents of...").

In BASIC:

PEEK(134) + 256*PEEK(135) + 8*n

or BASIC A + :

dpeek(134) + 8*n

We can then add on the byte offset to the particular

element we want and play our fun and games.

Again, a sample program might be the best place

to start:

100 DIM A$(1025),B$(1025) : A$(1025) = CHR$(0) :

B$ = A$

110 STARP = PEEK(140) + 256*PEEK( 141)

120 VVTP = PEEK(134) + 256*PEEK(135)

130 CHARSET= 14*4096 : REM HEX E000

140 VNUM = 1 : REM the variable number of B$

150 LET NEWOFFSETB = CHARSET-STARP

160 TEMP 1 = INT(NEWOFFSETB/256)

170 TEMP2 = NEWOFFSETB-256*TEMP1

180 POKE VVTP + VNUM*8 + 2,TEMP2: POKE

VVTP + VNUM*8 + 3.TEMP1

190 A$ = B$

200 PRINT ADR(B$),CHARSET

optionally, in BASIC A + :

100 dima$(1024),b$(1024):aS(1024) = chrS(0):b$ = a$

110 starp = dpeek(140)

120 vvtp = dpeek(134)

130 charset= 14*4096

140 vnum= 1

180 dpoke vvtp + vnum*8 + 2,charset-starp

190 a$ = b$

200 print adr(b$),charset

equivalently:

100 DIM A$(1024)

110 CHARSET= 14*4096

120 FOR 1=1 TO 1024

130 A$(I) = CHR$(PEEK(CHARSET + 1-1))

140 NEXT I

or again, optionally, in BASIC A+ :

100 dima$(1024):a$(1024) = chr$(0)

110 move 14*4096, adr(a$), 1024

The intent of all four of the above program

fragments is the same: to move the Atari character

set font from ROM (at $E000) into the string A$.

The third method will probably be the most familiar

to most of you. Unfortunately, it is also the slowest.

The fourth method, admittedly is clearest in BASIC

A+, though: its line 1 10 summarizes what we are

trying to do in each of the other three.

The first method is of course the one which

deserves our attention since it relates to this article.

Line 100 simply allocates and initializes our
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ably the easiest way to demonstrate what we can do: 

100 DIM A$(24*40), A$(24*40)=CHR$(0) 
110 WAIT = 900 
120 A$(1 ,24)= " THIS IS ORIGINAL A$ !!!" 
130 A$(25) = A$ 
140 PRINT A$ , GOSUB WAIT 
150 SAVI40=PEEK(140), SAVI41 =PEEK(141) 
160 TEMP = PEEK(560) + 256*PEEK(561) + 4 
170 POKE 140,PEEK(TEMP), POKE 141,PEEK 

(TEMP + I) 
ISO PRINT CHR$(125); 
190 A$( I , II) = " HI there ... " , GOSUB WAIT 
200 A$( 12) = A$ , GOSUB WAIT 
210 POKE 140,SAVI40, POKE 141,SAV141 
220 PRINT A$ 
230 END 
900 REM WAIT SUBROUTINE 
910 POKE 20,0, POKE 19,0 
920 IF NOT PEEK(19) THEN 920 
930 RETURN 

BAS IC A + use rs might prefe r to delete line 160 
and change the following lines: 

ISO s.v1 40 = dpeek( 140) 
170 dpoke 140,dpeek(dpeek(560) + 4) 
210 dpoke 140,s.vI40 
910 dpoke 19,0 

U 'Simple', he sa id. Who's he kiddin g! " Honest, 
it's simpler than it looks. Lines 100 th rough 140 
simply initiali ze A$ to an identifiable , prin ta ble 
string and print it. The WAIT routine is simply to 
give yo u time to see what's happening. Note that 
A$ is DI Mensioned to exactl y the same size (in 
bytes) as screen memor y. We then save BAS IC's 
ST ARP value and replace it with the address o f the 
screen (lines 150 through 170). Since A$ is the first 
item in string/array space , its offset is zero. Thus 
pointing ST ARP to the screen points A$ to the 
sc reen. 

We then clea r the screen and initialize A$ 
aga in - to a short string. Notice the e ffect on the 
screen : capital letters and symbols are jumbled 
because o f the translatio n done on cha racters to be 
di splayed . (Reca ll that Ata ri has three different 
internal codes : keyboard code, AT ASCII code, 
and sc reen code. Normall y we a re only aware of 
ATASC I I, since the as RO Ms do all the conve r
sions fo r us.) 

At line 200, we p rolife rate our short string 
throughout all of A$ -look at the e ffect on the 
screen. Finall y, lines 21 0 th rough 230, we restore 
STARP to its origina l value and print what BASIC 
bel ieves to be the value of A$. Surprised ? 

As interesting as all the above is, it is of at best 
limited use: moving all o f string/array space at 
once is dangerous. In our example above, if there 
had been a second string DIMensioned , it wo uld 
have been reaching above sc reen memory, in to 
never-never land . Let me know if you can find a 
real use for the technique. 

A bette r technique would be one which would 
allow us to adjust the addresses of individual strings 
(o r arrays). While a little more complex, the task is 
ce rtainl y doable. O ur fir st tas k is to find a va riable's 
loca tion in the VVT. If the variable number is un", 
then its VVT address is [V VTP] + 8*n (where 
U[ ] " uhf U) ... means l e contents 0 . .. . 

In BASIC: 

PEEK(134) + 256*PEEK( 135) + S*n 

orBASI CA +: 

dpee k(134)+S*n 

We can then add on the byte offset to the pa rticular 
eleille nt we wa nt and play our fun and ga mes. 
Aga in , a sample program might be the best place 
to sta rt : 

100 DIM A$(1025),B$(1025) , A$(1025)=CHR$(0), 
B$=A$ 

110 STARP=PEEK(140) +256*P EEK(141 ) 
120 VVTP = PEEK(134) + 256*PEEK(1 35) 
130 CHARSET = 14*4096 , REM HEX EOOO 
140 VNUM;;;; 1 : REM the variable number of B$ 
150 LET NEWOFFSETB = CHARSET - ST ARP 
160 TEMPI = INT(NEWOFFSETB/256) 
170 TEMP2 = NEWOFFSETB - 256*TEMPI 
ISO POKE VVTP + VNUM*S + 2,TEMP2 , POKE 

VVTP+ VNUM*S+ 3,TEMPI 
190 A$=B$ 
200 PRINT ADR(B$),CHARSET 

optionally, in BAS IC A + : 

100 dim .$(1024),b$(1024), . $(1024) = chrS(0) , b$=a$ 
110 starp=dpeek(140) 
120 vvtp=dpeek(134) 
130 charset= 14*4096 
140 vnum= 1 
180 dpoke vvtp + vnum*8 + 2,charset-slarp 
190 a$=b$ 
200 print adr(b$),charse t 

equivalentl y: 

100 DIM AS(1024) 
110 CHARSET= 14*4096 
120 FOR 1= I TO 1024 
130 A$(I) = CHRS(PEEK(CHARSET +I-I)) 
140 NEXT I 

or aga in , optiona ll y, in BAS IC A + : 

100 dim a$( 1024) , a$( 1024) = chr$(O) 
110 move 14*4096, .dr(.$), 1024 

The intent o f all four of the above program 
fragments is the same: to move the Atari cha racter 
set fo nt fro m ROM (a t $EOOO) in to the string A$. 
The third method will probably be the most familia r 
to most of you. Unfortunately, it is also the slowest. 
T he fourth method , admittedly is clea rest in BASIC 
A + , tho ugh: its line 110 summarizes what we a re 
trying to do in each of the other three. 

The fir st method is o f course the one which 
deserves our attention since it relates to this article. 

Line 100 simply allocates and initializes our 



two strings. We must DIMension

these strings one greater than we

need because of the bug in Atari

BASIC which moves too few bytes

when string movements involve

moving exact multiples of 256

bytes. Lines 110 and 120 simply

get the current values of the two

pointers that we need, VVTP and

STARP.

Lines 130 and 140 actually

simply set up some constants. The

Atari character set is always lo

cated at $E000, of course. The

VNUM is set to one, in accordance

to what we noted above. Be careful!

The VNUM will not necessarily be

one if you did not type this pro

gram in the order shown! When

all else fails, use LIST and

reENTER.

We use line 150 to figure out

how much B$ must move (and it

will always move "up," since the

ROM is always above the RAM)

and then calculate its new "offset"

within STARP. Of course, it is

now actually outside of string/

array space, but BASIC doesn't

know that. Why should it care?

Unfortunately, lines 160 and

170 are needed in Atari BASIC

(and most other BASICs) to man

ipulate 16-bit numbers into diges

tible, byte-sized pieces.

Finally, with line 180 we

establish B$ as pointing to the

character set memory. Line 190

moves the entire 1025 bytes, with

one simple operation, from there

to the waiting arms of A$, in RAM,

where it can be manipulated.

With Atari BASIC (and,

indeed, with most BASICs), the

only other way to get the speed

demonstrated here is to write an

assembly language subroutine to

do the move. Obviously, if you

were simply moving the character

set once, this is not the way to do

it. But if you are interested in

manipulating a lot of different

memory areas with great speed

(player missile graphics? multiple

screens?), this works.

A couple of comments: We

did not really need to DIMension

TM

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
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two strings. We must DIMension 
these strings one greater than we 
need because of the bug in Atari 
BAS IC which moves too few bytes 
when string movements involve 
moving exact multiples of 256 
bytes. Lines I IO and 120 simply 
get the current values of the two 
pointers that we need , VVTP and 
STA RP. 

Lines 130 and 140 actually 
simply set up some constants. The 
Alari characte r set is always lo
cated at $EOOO, of course. The 
VNUM is set to one, in accordance 
to what we noted above. Be careful! 
The VNUM will not neces'sarily be 
one if you did not type this pro
gram in the order shown! When 
all else fai ls, use LIST and 
reENTER. 

We use line 150 to figure ou t 
how much B$ must move (and it 
will always move "up," since the 
ROM is always above the RAM) 
and then calculate its new "offset" 
within ST ARP. Of course, it is 
now actuall y outside of string/ 
array space, but BASIC doesn't 
know that. Why should it ca re? 

Unfortunately, lines 160 and 
170 are needed in Atari BASIC 
(and most other BASICs) to man
ipulate 16-bit numbers into diges
tible , byte-sized pieces. 

Finally, with lIne 180 we 
establish B$ as pointing to the 
character set memory. Line 190 
moves the entire 1025 bytes, with 
one simple operation , from there 
to the waiting arms of A$, in RAM, 
where it can be manipulated. 

With Atari BAS IC (and , 
indeed, with most BASICs), the 
on ly other way to get the speed 
demonstrated here is to write an 
assembly language subroutine to 
do the move. Obviously, if you 
were simply moving the character 
set once, this is not the way to do 
it. But if you are interested in 
manipulating a lot of different 
memory areas with great speed 
(player missile graphics? mu ltiple 
screens?), this works. 

A couple of comments: We 
d id not really need to DIMension 

Th e ali ens have swept undefea ted across th e ga laxy. 
You are an ent erp ris in g star ship captain-the final 
defender of space. 

As th e ali ens attack , yo u launch a dead ly barrage of 
mi ss il es. Flankers swoop down o n yo ur position. 
Maneuverin g to avo id th e counterattack , you 
d isint egrate their ships w ith yo ur magneti c repe llers. 

As your sk ill improves, th e attacke rs increase th ei r 
speed. And as a last resort , the ali ens use their 
invisibl e ray to slow th e speed of yo ur missile 
launcher. 

GALACTIC CHASE provides A tari owners w ith th e 
most chall enging one or two person game in the 
ga laxy. 

""'- ® ATARI 
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and set up B$ in our example.

After all, as long as we are faking

the address, why not fake the

DIMension, LENgth, and flags as

well? We could accomplish all that

this way:

POKE VVTP + 8*VNUM, 65: REM say

B$ is dimensioned ($41), see above)

POKE VVTP+S*VNUM + 4,1: REM

lsb of 1025 ($0401), the length

POKE VVTP+ 8*VNUM + 5,4: REM

msb of ditto

POKE VVTP + 8*VNUM + 6,1: REM

and the DIM is the same as the len

POKE VVTP + 8*VNUM + 7,4:REM

msb of the DIMM

Now we have fooled BASIC

into thinking B$ is set up properly

but we haven't actually used any

memory for it. P.S.: can you think

of any reasons to have two vari

ables pointing to the same memory

space? A string and an array

pointing the same space? We'll

discuss all that next month. C
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and set u p B$ in our example. 
Afte r a ll , as long as we are fa ki ng 
the address, why not fake the 
DIMension , LENgth, and fl ags as 
well ? We could accomplish all that 
this way : 

POKE VVTP + S*VNU M, 65: REM say 
B$ is dimen sio ned ($4 1), see above) 

PO KE VVTP+S*VNU M +4, 1: REM 
Isb of 1025 ($040 I ), the length 

POKE VVTP+ S*VNUM + 5,4: REM 
msb ofdino 

POKE VVTP + S*VNUM + 6, I: REM 
and the DIM is the same as the len 
POKE VVTP + S*VNUM + 7,4:R EM 

m sb of the DIM M 

Now we have foo led BASIC 
into th in king B$ is set up properly 
but we haven't actuall y used any 
memory for il. P.S. : can you think 
of any reasons to have two vari
ables pointing to the same memo ry 
space) A string and an array 
pointing the same space? We'll 
d iscuss all that next month. © 
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program shows financial data on the screen 
and/or printer. Suppons up to lour d isk drives as 
well as the Axlon Ramdlsk (II you have one). 
Ma iling list program generates ma!1lng tabels In 
one or two across formal. Extensively 
docu men ted in a ring binder. 24K Disk and Prl n' 
ter. $49.95 + 53.SO lor Shipping and handling. 

FUll " R" IAMU 11 1M 
WOROGA Iot ES. POSSI8LE and LEAPFROG giving)'OU hours 01 
run. ch.lller.ge and entertJ!nment. WOROGAIotES. two games 
In one . cont.11ns GUESSIT . a deduClive alph.lbttic rN soning 
game IOf one or two players and WOROJUMBLE • a muniple 
word cit'scramtrHng j)Uule with play·on·word hlnls al'l(l 

mystery answers. Itlslfuctions show how you yn sutrslltut. 
your own woros. Use POSSIBLE to help clHcramtrle word 
Jumble pUllIn or to uNte your own. A1llener/ numblr com· 
blnatlons or permut.1Uons at Input"l prlnttd 10 ser" n Of 0p
tional printer. LEAPFROG is a Chlnese·elletter type Jumping 
oame In whlell you try to position two sels of ,nilNted jum· 
ping IrOOl In a minimum number 01 moves. 16K tass.ne 
SI9.9$: 24K DIsk $24.9$. DIsk ...... slon 01 GUESSIT works 
with VQTRAX Type " n" TALK . A fN I crOWd pleaser 

COIING SOOHII,.crt SIIIIftII ........ ,. s.-. 1M 
RNI·tlme ~pace FUght Simulations 

COMINB SOONI Till Fa.., flNftCIer ™ 
AN NSY to use IINtldar package. 

ACCESSOIUES 
VINYL DUST COVERS 
Custom sewn upholstery grade vinyl dust 
covers for ATARI 800 and 400 computers and 
the 810 and 825 peripherals. Protec t ing your 
equIpment when not In use, these crisp black 
covers go well w ith any decor. Specify model(s) 
when ordering. 514.95 each. 

send check Of money order Includ ing 52.SO 
Shipping and Handling 10: 

PflOIIU..MllIQ AlOS rAClAiE I ™ 
Four utility programs to help incr~ prograrrwning on""",. r~""~~· 
illl! IN rn more about your computer. RENU IliBER ' ... ..;.!:adll 
ref,reras illd .... varliblts . Gtntra,es Diagrmtic Tablts \" 
tOf progrvnmlng error detection . PAOGIWoI DECODER. ~~:=~ 
DECIMAL to BCD and BCD to OECIMAL programs 11M ~ a 

~~~~~~J 

prxtbl way at stu"Ying Inter~ program rtples.ntation and 
ATARI number·converslon p!"ocedufn Comes willi com· 
prehensive user"! manual. 16K c.usene SI4.9$; 24K disk 
$19 .9$ 

©'981 . 198"''''1, $"""". Inc . 
I Is a reg istered trademark of At.1 r1 Inc .. a 

CommunlQttons Comp'ny al'l(l all rtlettnm 10 
should be so nof8d . 



THE PURCHASING SERVICE FOR HOME & BUSINESS COMPUTERS
1247 LINCOLN BLVD. SUITE F, SANTA MONICA CA. 90401 (213) 451-6069

yourATARI connection
Unicomm provides unique and personal services to assist you in the
purchase of products that will best suit your needs. Solutions are

a large part of the computer field. Unicomm encourages you to use
their services as your personal consultants.

Thru major user groups Unicomm can supply you with the latest

information available on hardware technology and the largest

selection of software in the country. All hardware carries

a 30 day guarantee and exchange privileges on all software.

Unicomm publishes a quarterly newsletter to keep you

abreast of the latest news and information in this

everchanging industry. To receive your free copy

call or mail in your name and address today.

Robert Williamson
PRESIDENT

rnrnD~§===== · 
T.M. 

THE PURCHASING SERVICE FOR HOME & l3USINESS COMPUTERS 
1247 UNCOLN OLVD . .SU/TE F, SANTA MONICA, CA.90401 (213) 451-8089 

your ATARr connection 
Unicomm provides unique and personal services to assist you in the 
purchase of products that will best suit your needs. Solutions are 
a large part of the computer field. Unicomm encourages you to use 
their services as your personal consultants. 

Thru major user groups Unicomm can supply you with the latest 
information available on hardware technology and the largest 
selection of software in the country. All hardware carries 
a 30 day guarantee and exchange privileges on all software. 

Unicomm publishes a quarterly newsletter to keep you 
abreast of the latest news and information in this 
everchanging industry . To receive your free copy 
call or mail in your name and address today. 

Robert Williamson 
PRESIDENT 
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COMPUTERS Listing Conventions
Many of the programs which are listed in COMPUTE! use

special keys (cursor control keys, color keys, etc.) To make it

easy to tell exactly what should be typed in when copying a

program into the computer, we have established the following

listing conventions.

For The Atari

All the editing and cursor control characters are spelled out

and .surrounded by brackets in the program listings: tCLEAR}

for "clear screen." Other characters, such as CTRL-T (the

"ball" character) will be listed as the "normal" character, but it

will be within brackets: {Tl. A series of identical control

characters will be indicated by a number within the brackets:

{ 3DOWNJ means type ESC CURSOR-DOWN three times;

( 12 R) would mean typeCTRI.-R twelve times. Remember to

press the ESC (escape) key before each cursor control key. If

you should see {ESC} itself in a program listing, you would

press ESC twice.

Two of the control characters, { = } and {-1 . should be

shifted. Any reverse field text will be enclosed within vertical

lines. (In other words, any time you see a vertical line within a

program listing in COMPUTE!, press the Atari logo key (Al.)

Atari Conventions

{CLEAR>= SHIFTS (Clear Screen)

<UP)= CTRL-roinus (Orsor Up>

030*0= CTRL-esuals (Cursor Down)

O£FT>= CTRL-plus CCi^sor left)

«IGHT>= CTRL-asterisk (Orsor risht)

{BACK S)= BACK S (Back space)
0B_ETD= CTRL-DELETE (Delete character)

{EEL LIt€>= SHIFT-DELETE (Delete Line)

{INSERT)= CTRL-INSERT (Insert character)

(INS LIr£>= SHIFT-INSERT (Insert lire)

<ESO= EX (ESCape key pressed twice)

nAB>= TAB (Tab key)

(CLR TAB>= CTRL-TAB (Clear tab settine)

{SET TAB>= SHIFT-TAB (Set tab stop)

{BELD= CTRL-2 (Rins buzzer)

For PET/CBM/VIC

Generally, any PET/CBM/VIC program listings will contain

bracketed words which spell out any special characters:

[ DOWN! would mean to press the cursor-down key;

[3DOWN] would mean to press the cursor-down key three

times.

To indicate that a key should be shifted (hold down the

SH I FT key while pressing the oilier key), the key would be

underlined in our listing. For example, S would mean to type

the S key while holding the shift key. This would result in the

"heart" graphics symbol appearing on your screen.

Sometimes in a program listing, especially within quoted

text when it line runs over into the next line, it is difficult to

tell where the first line ends. How maiiv times should you type

the SPACE bar"- In our convention, when a line breaks in this

way, the - symbol shows exactly where it broke. For example:

100 PRINT "TO START THE GAME

YOU HAY HIT ANY OF THE KEYS

ON YOUR KEYBOARD."

shows thai the program's author intended lor you to type two

spaces after the word GAME.

For The Apple

Programs listed as "Microsoft" are written for the PET/CBM,

Apple, OSI, etc. Although the programs arc general in nature,

you may need to make a lew changes lor them to run correctly

on your Apple. Microsoft BASIC programs written for the

PET/CBM sometimes contain special cursor control characters.

The following table shows equivalent Apple words. Notice

thai these Apple commands are outside quotations (and even

separate from a PRINT statement). PRINT"[RVS]VOU

WON" becomes INVERSE: PRINT'VOU WON":NORMAL

[C1.EAR[ (Clear Screen) HOME

[DOWN] (Cursor down)

Apple II + : Call-922

POKE37,PEEK(37) + (PEEK(37)<23)

[UP] (Cursor up)

POKE 37,PEEKCi7)-(PEEK(37)>0))

[LEFT] (Cursor left) PRINT CHR$(8):

[RIGHT] (Cursor right)

PRINTCHR$(21)

[RVS] (Inverse video on. Turns off automatically after a

carriage return. To be safe, turn off inverse video after

the print statement with NORMAL unless the PRINT

statement ends with a semicolon.)

INVERSE

[OFF] (Inverse video off) NORMAL

Shifted characters can represent either graphics characters

or uppercase letters. If within texi, just use the non-shifted

character, otherwise substitute a space. Some "generalized"

programs contain a POKE such as POKE :j9468.M. Omit

these from the program when typing it in. One final note: you

will probably want to insert a question mark or colon within an

INPUT prompt. PET/CBM and many other BASlCs automat

ically print a question mark:

INPUT "WHAT IS YOUR NAME";N$

becomes

INPUT "WHAT IS YOUR NAME?";N$

All Commodore Machines

ClearScreen {CLEAR}

Home Cursor { HOME}

Cursor Up { UP}

Cursor Down {DOWN}

Cursor Right {RIGHT}

VIC Conventions

Set Color To Black

Set Color To White

Set Color To Red

Set Color To Cyan

Set Color To Purple

Set Color To Green

Set Color To Blue

Set Color To Yellow

Function One

{BLK}

iWHT}

{RED}

{CYN}

{PUR}

{GRN}

{BLU}

{YEU

{Fl}

8032 Fai 40 Conventions

Set Window Top {SET

Set Window Bottom { SET

Scroll Up

Scroll Down

Insert Line

{SCR

{SCR

{ INST

TOP)

BOT}

UP)

DOWN}

LINE)

Cursor Left

Insert Character

Delete Character

Reverse Field On

{LEFT]

{INST}

{DEL}

{RVS}

Reverse Field OfftOFF}

Function Two

Function Three

Function Four

Function Five

Function Six

Function Seven

Function Eight

IF2}

{F3}

{F4}

{F5}

(F61

{F7}

{F8}

Delete Line {DEL LINE}

Any Non-implemented

Function {NIM}

Erase To Beginning { ERASE BEG}

Erase To End {ERASE END}

Toggle Tab (TGL TAB}

Tab {TAB}

Escape Key {ESC}
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COMPUTE!'s Listing Conventions 
Man y of the p rograms which are li sted in COMPUTE! use 
specia l keys (cursor control keys. color keys, etc.) To make it 
easy lO Icll l'x(lrl l), what sho u ld be typed in when copying a 
progra m into the compute r . we have establi shed the fo llowing 
li st ing con ventio ns. 

For The Atari 
All the editing and cursur ( OIl1fo l cha racte rs il rc spe lled oul 
and sUlTo undcd by bracke ts in the program li stings: {CLEAR I 
for "clear screen," O thel' characters. such as CTRL-T (the 
"ball" characte r) wi ll be listed as the "nor ma l" character. bUi it 
will be within bracke ts: {T I . A series of identica l contro l 
characters will be indica ted by a number within the bracke ts: 
{3 DO W N I means type ESC CU RSOR-DO WN three times: 
( 12 R I wo uld mcan type CTRL-R twelve times. Reme mber to 
prcss the ESC (cscape) kc)' befo re cach cursor cont rol key. If 
YO ll sho uld sec {ESCI itself in a program lis ting. }'o U would 
press ESC tu,ia. 

' r wo of lhe cOll lro l cha racte rs. ( = 1 and {-}. sho uld be 
shi flcd . Any rc\'c rse fi eld tex t will be enclosed within vcni C<11 
lincs. (I n othcr words. any lime you see a vcnicallinc within a 
prognlm li sling in COMPUTE!. prcss lhe Atari logo key (A},) 

Atari Conventions 
«l.EAR)= SHIFT-{ (CleM' Screen ) 
Q.P) = ClRL -,.irus ( D.rsor lJp) 
<WtO= ClRL-eouals ( Clr5OI' Down) 
<LEFT) = ClRL -p lus (D.rsor 1 ef t) 
(Ill GHT)= ClRL -ast.,,- is!< (Clrsor r i 9htl 
<Bf'O( S)= ~ S (Back space) 
aE.ETD= CTRL~ (Delete character) 

aE. WE)= SHIFHiELETE (Delete Line ) 
(IHSERT)= CTRL-IHSERT ( Insert character) 

OHS LHE)= SHIFT-INSERT <Insert line ) 
<ESc)= ESC (ESCa;>e ke:. PreSSed wice) 
GAB)= TAB <Tab ke:. ) 
(CLR TAB)= ClRL-TAB (Clear Ub settine) 
(SET TAB)= SHIFT-TAB ( Set tab stoP ) 
<BELL)= ClRL- 2 (Ring buzzer ) 

For PETlCBMN IC 
(;encrall y. ' lO ), PET/CB ~ ... I/ VIC pmgra m lislings will conta in 
brackclcd words which spel l o ut a n}' specia l charac tc rs: 
{DO W N I wou ld mea n 10 press Ihe c lirsol'-down ke y: 
( 3 DO 'vV N I wo uld mean to press the cursor-do wn key three 
times. 

To indit:<l le tha t a kcy should be sli ijin / (hold down the 
S H I ~-r key while press ing thc o ther ke)'). thc kC), would be 
unde rlined in o ur li sting. Fo r exa m p ic. ~ would mean to type 
the S kC), while ho ld ing the shift kcy. T his would resu ll in the 
"hea rt " gra phics sym bol ap pearing o n ),our screen , 

Somctimes in a p rogra m listing. especia ll y wi th in quo tcd 
tex t whe n a linc ru ns over into the nex lline . it is difli cuil 10 

te ll whcre the £irst line e nds. How ma n)' times sho uld you type 
thc S PACE bar? In o ur con vention . whe n a line b reaks in this 
wa)'. the - symbol shows exactly whe re it broke. Fo r example: 

100 PRI NT "TO START THE GAME 
YOU MAY HIT ANY OF THE KEY S 
ON YOUR KEYBOARD . " 

shows Ih"l1 Ihe p rogr'II11 ·s .a utho r int c ndcd for you 10 type IWO 

spaccs afte l, the word GAM J-:. 

For The Apple 
Programs listcd as " Min osoft" are wrille n for thc PET/C BM , 

Apple. 0 51. e lc. Altho ug h the p rog ra ms a re general in na lure, 
you Ill ",y nced to ma ke a fcw changes fo r them 10 r u n cOITc(tl), 
o n ),our Apple. Microsoft BAS IC progra ms wri tt en fOl' lhe 
PET/C BM some limes conta in specia l cursor contro l charal:tc rs, 
The following table shows eq u iva lc llI Apple words. Noticc 
th'llthese Ap plc com mands are (Jutsidl' quo ta tio ns (a nd cvcn 
sepa ra tc fro m a PRI NT st<l lc ment ). PRI NT "[RVS1YOU 
WON" becomes INVERSE: PRI NT "YO WON":NO RM AL 

[CLEA R[ (Clea r Screen ) HO ME 

[DOWN] (Cursor d o wn) 
Apple II + : Call -922 
PO KE 37,PEEK(37) + (PEEK(37)<23) 

(U PJ (Cursor up) 
PO KE 37. PEEK(37)-( PEEK(37»()) 

[LEIT] (Cu rsur le ft ) PRI l\:T C HRS(8): 

[RI GHT] (Cursor rig h t) 
PRI NT C HRS(2 1) 

lRVSJ ( Inve rse video o n . Turns ofT auto matica lly aft c r a 
carriagc rcturn , T o be s'lfc. turn o ff in verse video afte r 
the print sta te me nt with NORMAL unless the PRI NT 
sta tement ends with <I scmi t:o lo n .) 

INVERSE 

[OFF] (Inve rse videu u n ) NO RMAL 

Shifted characrc rs can rc p rcsent c it her g raphics chara( ters 
o r uppercase lellers, Ifwithin texl.just li se the non-shifted 
chan,Kte r , o therwise substitute "l spacc. Some "gcne ra li zed " 
programs contain a PO KE such as PO KE 59468. 14, O mi t 
Ihese from the pl'Og ram whe n I)'ping it in . O ne fi nalnOlc : you 
will p robabl )" wanL 10 inscn a <.jues lio n mark o r colo n within an 
IN PUT p rompt. PET /C BM and man )' o ther BAS ICs auto m.H
ica ll ), print a question mark : 

INPUT "WHAT IS YOUR NAME";N$ 
becomes 

INPUT " WHAT IS YOU R NAME?";N$ 

All Commodore Machines 

C lear Screen {CLEAR } 
Hom~Cursor {HOME} 
Cursor Up {Up} 
Cursor Down { DOWN} 
Cursor Right {RIGHT} 

VIC Conventions 

Set Color To Black {B LK} 
Set Color To White {WHT} 
SetColorToRed {RED} 
Set Color To Cyan {CYN} 
Set Color To Purple { PUR} 
Set Color To Green {G RN } 
Set Color To Blue {B LU} 
Set Colo r To Yellow {Y ELl 
Function One (F 1 ) 

B032/Fat 40 Conventions 

Set Window Top { SET T OP J 
Set Window Boctom { SET BOT } 
Sc.ollUp ( SCR UP) 
Scroll Down {SCR DOWN I 
Insert Line { IN ST LINE) 
Delete Line (DEL L I NE ) 

C ursor Left { LEFT} 
Insert Character { IN ST } 
Delete Character (DE L ) 
Reverse Field On { RVS } 
Reverse Field Ofr { 0 F F } 

Function Two t F 2 } 
Function Three { F 3 } 
Function Four {F4} 
Function Five {F S } 
Function Six { F6 } 
Function Seven { F7 } 
Function Eight ( Fa ) 
Any Non-implemented 

Function { N 1M} 

Erase To Beginning { ERASE BEG ) 
Erase To End { ERASE END) 
Toggle Tab {TG L TAB} 
Tab {TA BI 
E.cape Key ( ESC ) © 
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COMPUTE! Back Issues

Here are some of the applications, tutorials,

and games from available back issues of

COMPUTE!. Each issue contains much,

much more than there's space here to list,

but here are some highlights:

January, 1981: Load PET Programs Into

The Apple II, Player-Missile Graphics for

Atari, The Atari DOS, The Kernel of the

OSI Operating System, Fixing LOADing

Problems on the PET, Spooling with the

PET Disk, Expanding KIM.

February, 1981: Simulating PRINT USING,

Using the Atari as a Terminal for Telecom

munications, Attach a Printer to the Atari,

Double Density Graphing on C1P, Commo

dore Disk Systems, PET Crash Prevention,

A 1H Apple II Clock.

March, 1981: Machine Language Pro

gramming for Beginners, Getting the Most

from your PET Cassette Deck, Apple and

PASCAL, Flipping your Apple Disk,

Designing ypur own Atari Character Sets,

Renumber for Atari, An Atari Disassembler,

Six-gun Shootout Game for OSI C1P, PET

Machine Language Graphics.

April, 1981: How to be a VIC Expert,

Resolving the Applesoft and Hires Graphics

Memory Conflicts, Atari SuperCube, String

Arrays in Atari, Memory Partition in PET,

Pet Relative Files, Working with BASIC

4.0, Commodore File I/O, ROM Expansion

for Commodore PET.

May, 1981: Named GOSUB/GOTO in

Applesoft, Generating Lower Case Text on

Apple II, Copy Atari Screens to the Printer,

Disk Directory Printer for Atari, Realtime

Clock on Atari, PET BASIC Delete Utility,

PET Calculated Bar Graphs, Running 40

Column Programs on a CBM 8032.

June, 1981: Computer Using Educators

(CUE) on Software Pricing, Apple II Hires

Character Generator, Ever- expanding

Apple Power, Color Burst for Atari, Mixing

Atari Graphics Modes 0 and 8, Relocating

PET BASIC Programs, An Assembler In

BASIC for PET, QuadraPET: Multitasking?

July, 1981: Home Heating and Cooling,

Animating Integer BASIC Lores Graphics,

The Apple Hires Shape Writer, Adding a

Voice Track to Atari Programs, Machine

Language Atari Joystick Driver, Four Screen

Utilities for the PET, Saving Machine

Language Programs on PET Tape Headers,

Commodore ROM Systems, The Voracious

Butterfly on OSI.

August, 1981: Minimize Code and Maximize

Speed, Apple Disk Motor Control, A

Cassette Tape Monitor for the Apple, Easy

Reading of the Atari Joystick, Blockade

Game for the Atari, Atari Sound Utility,

The CBM "Fat 40," Keyword for PET, CBM/

PET Loading, Chaining, and Overlaying.

September, 1981: The Column Calculator,

What is a Modem and Why Do I Need

One?, PET, Apple, Atari: On Speaking

Terms, A Tape "EXEC" for Applesoft, A

Self-altering Program for Apple II, Posi

tioning P/M Graphics and Regular Graphics

in Memory, An Atari BASIC Sort, Shoot,

an Arcade Game for Atari, Exploring OSI's

Video Routine, PET Tape Append and

Renumber, All About LOADing PET

Cassettes.

October, 1981: Automatic DATA State

ments for CBM and Atari, VIC News,

Undeletable Lines on Apple, PET, VIC,

Budgeting on the Apple, Switching Cleanly

from Text to Graphics on Apple, Atari

Cassette Boot-tapes, Atari Variable Name

Utility, Atari Program Library, Train your

PET to Run VIC Programs, Interface a BSR

Remote Control System to PET, A General

Purpose BCD to Binary Routine, Converting

to Fat-40 PET.

November, 1981: SuperPet: A Preview,

Japanese Micros: A First Look, Introduction

to Binary Numbers, An Apple Primer, Page

Flipper for Apple, An Atari Database

System, A Program for Writing Programs on

the Atari, Atari Textplot, OSI Relocation,

The PET Speaks, Inversion Partitioning, A

Personal News Service on PET, Bits, Bytes,

and Basic Boole.

December, 1981: Saving Fuel $$ (Multiple

Computers: versions for Apple, PET, and

Atari), Unscramble Game (multiple

computers), Maze Generator (multiple

computers), Animating Applesoft Graphics,

A Simple Printer Interface for the Apple II,

A Simple Atari Wordprocessor, Adding

High Speed Vertical Positioning to Atari P/

M Graphics, OSI Supercursor, A Look At

SuperPET, Supermon for PET/CBM, PET

Mine Maze Game.

January, 1982: Invest (multiple computers),

Developing a Business Algorithm (multiple

computers), Apple Addresses, Lowercase

with Unmodified-Apple, Cryptogram Game

for Atari, Superfont: Design Special

Character Sets on Atari, PET Repairs for

the Amateur, Micromon for PET, Self

modifying Programs in PET BASIC, Tiny-

mon: a VIC Monitor, Vic Color Tips, VIC

Memory Map, ZAP: A VIC Game.

February, 1982: Insurance Inventory

(multiple computers), Musical Transposition

(multiple computers), Multitasking

Emulator (multiple computers), Disassemble

Apple Programs from BASIC, Plotting

Polar Graphs on Apple, Atari P/M Graphics

Made Easy, Atari PILOT, Put A Rainbow

in your Atari, Marquee for PET, PET Disk

Disassembler, VIC Paddles and Keyboard,

VIC Timekeeping.

March, 1982: Word Hunt Game (multiple

computers), Infinite Precision Multiply

(multiple computers), Atari Concentration

Game, VIC Starfight Game, CBM BASIC

4-0 To Upgrade Conversion Kit, Apple

Addresses, VIC Maps, EPROM Reliability,

Atari Ghost Programming, Atari Machine

Language Sort, Random Music Composition

on PET, Comment Your Apple II Catalog.

April, 1982: Track Down Those Memory

Bugs (multiple computers), Shooting Stars

Game (multiple computers), Intelligent

Input Subroutines (multiple computers),

Ultracube for Atari, Customizing Apple's

Copy Program, Using PET/CBM In The

High School Physics Lab, Grading Exams

on a Microcomputer (multiple computers),

Atari Mailing List, Renumber VIC Programs

The Easy Way, Browsing the VIC Chip,

Disk Checkout for PET/CBM.

Back issues are $3.00 each or six for $15.00.

Price includes freight in the US. Outside the

US add $1.00 per magazine ordered for

surface postage. $3.00 per magazine for

air mail postage. All back issues subject to

availability.

In the Continental US call

TOLL FREE 800-334-0868
(In NC Call 919-275-9809)

Or write to COMPUTE! Back Issues, P.O.

Box 5406, Greensboro, NC 27403 USA.

Prepayment required in US funds.

MasterCard, Visa and American Express

accepted. North Carolina Residents add 4%

sales tax.
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COMPUTE! Back Issues 

Here are some of the applications, tutorials, 
and games from avai lable back issues of 
COMPUTE!. Each issue contains much, 
much more than there's space here to list, 
but he re are some highlights: 

January , 1981: Load PET Programs Inca 
The Apple II , Player-Missile Graph ics fo r 
Atari, The Atari OOS, The Kernel of the 
OS! Operating System, Fixing LOADing 
Problems on the PET, Spooling with the 
PET Disk, Expanding KIM. 

February, 1981, Simulating PRINT USING, 
Using the Atari as a Terminal (or Telecom~ 

munications, Attach a Printer to the Acari , 
Double Density Graphing on C IP, Commo~ 
da re Disk Systems, PET Crash Prevention, 
A 25¢ Apple II Clock. 

March, 198 1: Machine Language Pro~ 
gramming (or Beginners, Gening the Most 
(rom you r PET Cassette Deck, Apple and 
PASCAL, Flipping your Apple Disk, 
Designing Y9ur own Atari Character Sets, 
Renumber (or Atari, An Atari Disassembler, 
Six-gun Shootout Game for OSI CIP, PET 
Machine Language Graphics. 

April, 198 1: How to be a VIC Expert. 
ResolVing the Applesoft and Hires Graphics 
Memory Conflicts, Atari SuperCube, String 
Arrays in Atari, Memory Parrition in PET, 
Pet Relative Files, Working with BASIC 
4.0, Commodore File VO, ROM Expansion 
(or Commodore PET. 

May, 198 1, Named GOSUI3IGOTO in 
Applesoft, Generating Lower Case Text on 
Apple II , Copy Atari Screens to the Printer, 
Disk Direccory Primer (or Acari, Realtime 
C lock on Acari, PET BASIC Delete Uti lity, 
PET Calculated Bar Graphs, Running 40 
Column Programs on a CBM 8032. 

June, 1981: Computer Using Educators 
(CUE) on Software Pricing, Apple II Hires 
Character Generator. Ever- expanding 
Apple Power, Color Burst (or Atari, Mixing 
Atari Graphics Modes 0 and 8, Relocating 
PET BASIC Programs, An Assembler In 
BASIC for PET, QuadraPET Multitasking l 

July, 1981: Home Heating and Cooling, 
Animat ing Integer BASIC Lares Graphics, 
The Apple Hires Shape Writer, Adding a 
Voice Track to Atari Programs, Machine 
Language Atari joyst ick Driver, Four Screen 
Util ities (or the PET, Saving Machine 

Language Programs on PET Tape Headers, 
Commodore ROM Systems, The Voracious 
Butterfly on OSI. 

August, 198 1: Minimize Code and Maximize 
Speed, Apple Disk Motor Control, A 
Cassette Tape Monitor fo r the Apple , Easy 
Reading of the Atari joystick, Blockade 
Game for the Atari, Arnri Sound Utility, 
The CBM "Fat 40," Keyword fo r PET, CBM/ 
PET Loading, C haining, and Overl aying. 

September, 1981: The Column Calculator, 
What is a Modem and Why Do 1 Need 
One?, PET, Apple, Atari, On Speaking 
Terms, A Tape "EXEC" for Applesoft, A 
Self~altering Program for Apple II , Posi
tioning PIM Graphics and Regular Graphics 
in Memory, An Atari BASIC Sort, Shoot, 
an Arcade Game for Atari, Exploring OSl's 
Video Routine, PET Tape Append and 
Renumber, All About LOADing PET 
Cassettes. 

October, 198 1: AUlomatic DATA State· 
mems for CBM and Atari, VIC News. 
Unde letable Lines on Apple, PET, VIC, 
Budgeting on the Apple, Switching Cleanly 
from Text to Graphics on Apple , Atari 
Cassette Boot~rnpes, Atari Variable Name 
Utility, Atari Program Library, Train your 
PET (Q Run VIC Programs, Imerface a BSR 
RemOte Control System (Q PET, A Genera l 
Purpose BCD (Q Binary Routine, Converting 
to Fat-40 PET. 

November. 1981: SuperPet: A Preview, 
japanese Micros: A First Look, Imroduction 
(Q Binary Numbers, An Apple Primer, Page 
Flipper for Apple, An Arnri Database 
System, A Program for Writing Programs on 
the Ata ri, Atari T ex tp lot, OSI Relocation , 
The PET Speaks, Inversion Partitioning, A 
Personal News Service on PET, Bits, Bytes, 
and Basic Boole. 

December, 198 1, Saving Fuel $$ (Mul tiple 
Computers: versions for Apple, PET, and 
Atari), Unscramble Game (multiple 
computers), Maze Generator (multip le 
computers), Animating Applesoft Graphics, 
A Simple Printer Imertace for the Apple II , 
A Simple Atari Wordprocessor, Adding 
High Speed Vertica l Positioning to Atari PI 
M Graphics, OSI Supe«u""r, A Look At 
SuperPET, Supermon for PET/CBM, PET 
Mine Maze Game. 

January, 1982 : Invest (multiple computers), 
Developing a Business AlgOrithm (multiple 

computers), Apple Addresses, Lowercase 
with Unmodified-Apple, Cryptogram Game 
for Acari, Superfom: Design Special 
Character Sets on Acari, PET Repairs for 
the Amateur, Micromon for PET , Se lf~ 
modify ing Programs in PET BASIC, Tiny~ 
mon: a VIC Monitor, Vic Color Tips, VIC 
Memory Map, ZAP, A VIC Game. 

February, 1982: Insurance In'/entory 
(multiple computers), Musical Transposition 
(multiple computers), Multitasking 
Emulator (multiple computers), Disassemble 
Apple Programs from BASIC, Plotting 
Polar Graphs on Apple, Atari PIM Graphics 
Made Easy, Acari PILOT, Put A Rainbow 
in your Atari, Marquee for PET, PET Disk 
Disassembler, VIC Paddles and Keyboard, 
VIC Timekeeping. 

March, 1982: Word Hunt Game (multiple 
computers), Infinite Precision Multiply 
(multiple compute rs), Ata ri Concentration 
Game, VIC Starfight Game, CBM BASIC 
4.0 To Upgrade Conversion Kit, Apple 
Addresses, VIC Maps, EPROM Reliabi liry, 
Atari Ghost Programming, Atari Machine 
Language Sort, Random Music Composition 
on PET , Comment Your Apple II Catalog, 

April , 1982: Track Down Those Memory 
Bugs (multiple computers), Shooting Stars 
Game (multiple computers), Intelligent 
Input Subroutines (multiple computers), 
Ultracube for Atari, Customizing Apple's 
Copy Program, Using PET/CBM In The 
High School Physics Lab, Grading Exams 
on a Microcomputer (multiple computers) . 
Atari Mailing List, Renumber VIC Programs 
The Easy Way, Browsing the VIC Chip, 
Disk Checkout for PET/CBM. 

Back issues are $3.00 each or six for $ 15,00. 
Price includes fre ight in the US, O utside the 
US add $ 1.00 per magazine ordered fo r 
surface postage, $3,00 per magazine for 
air ma il postage. All back issues subject to 
availabil ity, 

In the Continental US call 
TOLL FREE 800-334-0868 

(In NC C.1I 9 19-275-9809) 

Or write to COMPU1t! Back Issues, P.O. 
Box 5406, Greensboro, NC 27403 USA. 
Prepayment required in US funds. 
MasterCard, Visa and American Express 
accepted. North Caroli na Residents add 4% 
sales tax. 



"Probably the best-

documented programs I've

seen for PET/CBM."

Robert Baker

Microcomputing

September 1981

PETICBM &

VIC°wners
Utilities & Games

"The strongest points ol this

system are its unsurpassed

documentation and its

H human engineering."
Ralph Bressler. The Paper

■ NoWDec. 1981

GAMES FOR VIC

Skier Thrill to downhill skiing, using your joystick to hit

flags and avoid obstacles. Great graphics. 3 levels of dif

ficulty.

Maze of Mikor Adventure-like game with stunning

graphics challenges you to steal the Warlock's gold as

you evade the demon.

Tank Wars Match your wits against the evasive enemy,

as you maneuver around obstacles and avoid mines.

Victrek Graphics and sound add to the excitement as

you scan galactic maps, maneuver through star bases,

and battle klingons. Enhanced version included for 8K

VIC.

Pinball Score points with flippers through bumpers and

alleys. This game is the real thing.

Simon Four squares light and sound at random. Then

you imitate the sequence. It gets tougher as you get

better.

Fuel Pirates Protect your stock of atomic fuel from

raiding pirates using your particle cannon.

Lazer Blitz Terrific graphics as you destroy enemy air

craft from your flying saucer.

Pak Bomber is dropping bombs {fiat you must catch.

Great challenge for eye-to-hand coordination.

All games run on any VIC 20. Price each game on

cassette $15.95.

SPECIAL ANNOUNCEMENT

TO OUR CUSTOMERS AND

DEALERS

HES has relocated to the San Fran

cisco Bay Area and is now a division

of USI International. We now have

greater resources to provide you with

excellent software on cartridge,

cassette, or diskette in superior quali

ty packaging.

Watch for more exciting products

from HES.

PET, CBM, and VIC are trademarks of Commodore

r
i
i
I Name

I

I
I
I

I
1

L

Street.

City

State.

UTILITIES FOR PET & VIC

6502 ASSEMBLER PACKAGE

HESBAL is a 1- or 2-pass Assembler using standard

MOS mnemonics and operand formats, has pseudo-

opcodes and over 25 error messages. HESEDIT is a full

screen text editor for use with HESBAL or alone.

Assembler package runs on PET or VIC with 1 cassette

and minimum 8K, (specify PET or VIC). $23.95 on

cassette, $26.95 on diskette.

HESCOM transfers data and programs bidirectionally

between PETs, VICs, or a PET and VIC at 3 times the

speed of the disk. Set up VIC as a terminal to PET and

create games for 2 players. Or use VIC as a peripheral to

PET for hi-res graphics and sound. Only $49.95 on

cassette, $52.95 on diskette.

HESCOUNT monitors BASIC program's execution and

accumulates data. Essential for debugging and op

timization. Discover how many times your program

looped, and when IF statements were true or false. Fast

execution. Runs on PET or VIC. On cassette $23.95. On

diskette $26.95.

HESCAT Complete hi-speed diskette cataloging system.

Five programs let you sort names, print reports 3 ways,

and locate file names in memory or on disk, and much

more. Works with any PET/CBM, 16K and dual drives.

$39.95.

HESLISTER takes complex BASIC programs and prints

(to screen or printer) in an easily understood manner.

Lets you analyze BASIC programs to alter or debug

code. Works on any PET/CBM and 1 disk drive. $23.95.

HESPLOT Very fast hi-res graphics subroutines for VIC.

Includes line drawing routines. With 8K VIC plot within

field of 176 x 160. On cassette $15.95.

All products available at your dealer or directly from HES.

Add $2 postage. Calif, res. add 6% sales tax.

We accept VISA and MasterCard. Dealer inquiries invited.

Human engineered Software

71 Park Lone • Brisbane, Cfl 94005

(415)468-4110

Send today for your FREE CATALOG

of VIC and PET/CBM Software

-Zip.

Mail to Human Engineered Software

71 Park Lane • Brisbane, CA 94005

PET/CBM & 
"Probably the best· "The strongest points of this 

documented programs I've V I C system are its unsurpassed 

seen 10' PETICB~~;"n 8ak., 0 W N E RS ' ~~~a~e;;;;~~~~~g :~s 
Mlcrocompuling Ralph Bressler. The Paper 
September 1981 • Nov/DeC.1981 

Utilities & Games 
GAMES FOR VIC 

Skier Thrill to downhill skiing, using your joystick to hit 
flags and avoid obstacles. Great graphics. 3 levels of dif
ficulty. 

Maze of Mikor Adventure-like game with stunning 
graphics challenges you to steal the Warlock's gold as 
you evade the demon. 

Tank Wars Match your wits against the evasive enemy, 
as you maneuver around obstacles and avoid mines. 

Vlctrek Graphics and sound add to the excitement as 
you scan galactic maps, maneuver through star bases, 
and battle klingons. Enhanced version included for 8K 
VIC. 

Pinball Score pOints with flippers through bumpers and 
alleys. This game is the real thing. 

Simon Four squares light and sound at random. Then 
you imitate the sequence. it gets tougher as you get 
better. 

Fuel Pirates Protect your stock of atomic fuel from 
raiding pirates using your particle cannon. 

Lazer Blitz Terrific graphics as you destroy enemy air
craft from your flying saucer_ 

Pak Bomber is dropping bombs tllat you must catch_ 
Great challenge for eye-to-hand coordination. 

All games run on any VIC 20_ Price each game on 
cassette $15.95. 

SPECIAL ANNOUNCEMENT 
TO OUR CUSTOMERS AND 

DEALERS 

UTILITIES FOR PET & VIC 

6502 ASSEMBLER PACKAGE 
HESBAL is a 1- or 2-pass Assembler using standard 
MOS mnemonics and operand formats, has pseudo
opcodes and over 25 error messages. HESEDIT is a full 
screen text editor for use with HESBAL or alone. 
Assembler package runs on PET or VIC with 1 cassette 
and minimum 8K, (specify PET or VIC)_ $23.95 on 
cassette, $26.95 on diskette. 
HESCOM transfers data and programs bidirect ionally 
between PETs, VICs, or a PET and VIC at 3 times the 
speed of the disk. Set up VIC as a terminal to PET and 
create games for 2 players. Or use VIC as a peripheral to 
PET for hi-res graph ics and sound. Only $49.95 on 
cassette, $52.95 on diskette. 
HESCOUNT monitors BASIC program's execution and 
accumulates data. Essential for debugging and op
timization. Discover how many times your program 
looped, and when IF statements were true or fal se. Fast 
execution. Runs on PET or VIC. On cassette $23.95. On 
diskette $26.95_ 
HESCAT Complete hi-speed diskette cataloging system. 
Five programs let you sort names, print reports 3 ways, 
and locate file names in memory or on disk, and much 
more. Works with any PET/CBM, 16K and dual drives. 
$39.95. 
HESLISTER takes complex BASIC programs and prints 
(to screen or printer) in an easily understood manner. 
Lets you analyze BASIC programs to aiter or debug 
code. Works on any PET/CBM and 1 disk drive. $23.95. 
HESPLOT Very fast hi-res graphics subroutines for VIC. 
Includes line drawing routines. With 8K VIC plot within 
field of 176 x 160. On cassette $15.95. 

All products available at your dealer or directl y from HES. 
Add $2 postage. Calif. res. add 6% sales lax. 
We accept VISA and MasterCard. Dealer inquiries invited. 

I It \... Human Engineered Solbuare 
K __ J.J 71 Porl< Lone. Brisbane, CA 94005 

~ Ohl. US! Intemot;onol ( 415) 468-411 0 HES has relocated to the San Fran· 
cisco Bay Area and is now a division 
of USI International. We now have 
greater resources to provide you with 
excellent software on cartridge, 
cassette, or diskette in superior quali· 
ty packaging. 

r----------------------, I Send today for your FREE CATALOG I 

Watch for more exciting products 
from HES. 

I of VIC and PET/CBM Software I 
I Name I 
IStffi~ I 
I I 
I City I 
I State Zip I 
I I I Mail to Human Engineered Software I 
L 

71 Park Lane • Brisbane, CA 94005 
PET, CeM. and VIC are trademarks of Commodore. ______________________ .. 
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Three New

Enhancements For

Commodore

Computers

Three new products that upgrade

Commodore computers have

been introduced from England

by Small Systems Engineering,

Inc. ot Mountain View, California.

Called iheSoftBox, HardBox,

and Petspeed compiler, these

enhancements bring the benefits

of the widely used CP/M oper

ating system, Winchester hard

disk mass storage, multi-user

capability, and high-speed BASIC

compiling to all PET and CBM

microcomputers.

• The SoftBox permits Com

modore users to run the hun

dreds of CP/M compatible appli

cations packages, as well as inter

face with up to four Corvus

Winchester hard disk drives.

RS232 interfacing capability is

also included.

• The HardBox, teamed one

to a computer, will allow up to 64

users to access simultaneously the

same Corvus hard disk storage —

up to 80 Mbytes using the Corvus

Constellation multiplexer.

•The Petspeed compiler

allows Commodore BASIC pro

grams to run up to 30 times their

normal interpretive speed. The

software includes optimization

procedures that permit faster

execution than other compilers.

The SoftBox, containing a

Z80-based 64K RAM board,

modifies the CP/M operating

system for the Commodore disk

drive, using the PET or CBM

computer itself as a terminal.

CP/M version 2.2 software is

included, and runs at 4MHz

with no wait states, for rapid

execution.

A proprietary SoftBox sys

tem utility called NEWSYS gives

users much latitude in recon

figuring the operating system for

their own requirements. Menu-

driven options include disk drive,

I/O, and RS232 assignment, as

well as allowing the computer to

emulate a Lear Siegler ADM3A,

Televideo 912, or Hazeltine 1500

terminal.

Small System's HardBox

device enhances the PET disk

operating system (PET DOS

versions 1 or 2), allowing one to

four Corvus drives to emulate

the Commodore floppy disk unit

for up to 64 users.

Seven HardBox utilities are

also included: user reconfigura

tion, password security, file trans

fer between hard disk and flop

pies, diagnostics, and use of a

video cassette as a backup device.

The Petspeed compiler uses

a four-pass algorithm that gives

priority to frequently used vari

ables, removes unnecessary code,

and utilizes integer arithmetic

wherever possible. In addition to

its fast execution, the compiler is

available with unrestricted use.

Software writers may sell their

compiled programs without

incurring additional royalties.

The Software Specialists" Introduce....

DUMBER
STUMPER

FEATURING PLAYER MISSILE, MIXED MODE

AND TEXT MODE GRAPHICS, AND SOUND. FOR

1 or 2 PLAYERS. USES JOYSTICKS.

95

CALL OR WRITE FOR A CATALOG OF OUR

PROGRAMS AND DETAILED INFORMATION ON

OUR FREE OFFERINGS. SPECIALISTS IN SOFTWARE

FOR THE ATARI1 COMPUTER. GAMES. UTILITIES

AND CUSTOM PROGRAMMING AVAILABLE.

28 ORCHID ROAD

LEVITTOWIM,N.Y. 11756
ISl (516) 796-1212

MON FRI. 9 A.M. 6 P.M.

SAT. 9 A.M. ■ 5 P.M. (EASTERN TIME)

ADD $2.50 SHIPPING AND INSURANCE. NY. RESIDENTS

ADD SALES TAX. C.D.D. SHIPMENT ADDITIONAL
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FEATURING PLAYER MISSILE. MIXED MODE 
TEXT MODE GRAPHICS . AND SOUND. FOR 

, 0, 2 PLAYERS . USES JOYSTICKS. 

24K $1995 32K $2495 
CASSETTE DISKETTE 

CALL OR WRITE FOR A CATALOG OF OUR 
PROGRAMS AND DETAILED INFORMATION ON 

OUR FREE OFFERINGS. SPECIALISTS IN SOFTWARE 
FOR THE ATARI" COMPUTER. GAMES. UTILITIES 

AND CUSTOM PROGRAMMING AVAILABLE. 
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ADD $2.5 0 SHIPPING AND INSURANCE. N.Y. RESIDENTS 
ADD SALES TAX. C.O.D. SHIPMENT ADDITIONAL 
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ATARI HOME COMPUTERS

ATARI 800

16K...S679

32K ... $749

48K...S819

A
ATARI

410 Recorder

810 Disc Drive

822 Printer .

825 Prinle< .. .

830 Modem

820 Printer ...

850 Interface

S76.OO

S449 00

$269.00

S629.00

S159.00

S269.0O

S-169.00

New DOS 2 System . 129.00

CX30 Paddle S18.0G

CX40 Joy Stick S18.00

CX853 16K RAM S89 00

Microtek 16K RAM 569 00

Microtek 32K RAM S139.00

Ramdisk(128K| 5449.00

Inleck 48K Board .. S249 00

One year entended warranty S70.00

481 Entertainer S83 00

482 Educator S130.00

483 Programmer 557.00

484 Communicator S344 00

ATARI HOME COMPUTER PROGRAMS
HOME OFFICE

CX4O4 ATARI Word Processor S11900

CX8102 Calculator . . S29.00

CX412 Dow Jone5 Investment Evaiuator ... S9900

CX4109 Graph It. Joystick optional . S17.00

CX4104 Mailing List S20 00

CX4115Mortqaqe & Loan Analysis . SUM

CX4103 Statistics I 52000

CX8107 Stock Analysis S70.00

CXL4015 TeleLink 1 . . 523.00

HOME STUDY

CX4101 An Invitation to Programming 1 . S20 00

CX4106 An Invitation to Programming 2 ... 523.00

CX4117 An Invitation to Programming 3 $23.00

CX4107 Biorhythm . . 513.00

Conversational Languages (ea.) 546 00

CX4121 EnergyCzar S1300

CX4114 European Countries & Capit.ils SI 3 00

CX4108 Hangman, Joystick optional S13 00

CX4102 Kingdom . S13.00

CXL40O7 Music Composer... 547.00

CX4123 Scram, uses joystick S20 00

CX4112 States & Capitals .. Si3.00

CX4110 Touch Typing S20 00

HOME ENTERTAINMENT

PAC MAN S35 00

CENTIPEDE .. . S3500

CAVERNS OF MARS S32 00

CXL4013 Asteroids S35.00

CXL40O4 Basketball S27 00

CX4105 Blackjack . 5)3.00

CXL4OO9 Computer Chess S33 00

CXL4012 Missile Command . £35.00

CXL40O8 Space Invaders ... S3S.00

CXL4011 Star Raiders 542 00

CXL40O6 Super Breakoul ... . S33.O0

CXL4O10 3D TicTacToe S27.0O

CXL4005 Video Easel S24.00

PROGRAMMING LANGUAGES AND AIDS

CXL4003 Assembler Editor 547.00

CXL4002 ATARI BASIC $47.00

CXB126 ATARI Microsolt BASIC 570.00

CXL4018 PILOT S72.O0

CX405 PILOT (Educational). . S10S00

ATARI 400

16K...S329

32K ... $478

48K ... $555
ATARI PROGRAM EXCHANGE

Eastern Front "41 S25.S0

Avalanche .. 115.50

Outlaw S15.50

747 Landing Simulation 515.50

8at>el S15.50

Dog Daze S15.50

Downhill $15.50

Attack! $15.50

Blackjack Casino 515.50

Reversill . .115.50

Domination S15.50

Sol.tare S15.50

Disk Fixer . $15.50

Supersori $15.50

Data Managemen I S15.50

Chameleon SI5.50

Instedit S15.50

Insomnia $15.50

My First Alphabet S25.50

Mapware S18.00

Number Blast 511.50

Family Cash Flow S15 50

Weekly Planner S15.50

Bowler's Data Base S13.00

Banner Generator . S11.50

Crystal Software

Bermuda Fantasy S26.00

Beneath Pyramids S20 00

Galactic Quest .... S26.OQ

Housed Usher S20 00

Forgotten Island S26.00

Haunted Palace . S33.00

Compumai (Acct. Rec Gen. Ledger.

Inventory. Payroll, ea.) ... S110.HO

Synapse

File Manager 800 . S69.95

Dodge Racer S19.00

Chrcken S24.00

Slime S24.00

Nautilus S24.00

Disk Manager S24.00

Fort Apocalypse S24.00

Assembler S39.00

Protector S24.00

EXPY

Ricochet S14.50

Crush Crumble & Chomp . S24.00

Star Warrior S29.00

Rescue at Rigel . S24.00

Datestones ... S16.00

Invasion Orion S18.50

Mission Asteroid S22.00

OnLine

Jaw Breaker $27.00

MouskATTACK S31.00

The Neil Step 534.00

Sollporn . S27.00

Wizzard & Princess S29.00

Arcade Plus

Ghost Hunter (cassette) . . S24.00

Ghost Hunter (disk) S30.00
KByte

K BYTE Krazy Shoot Out (ROM) S39.00
K-DOS S69.00

Visicalc S179.00

Letterperfecl (Word Processor) S109.00

Data Solt Textwizzard $89.00

Texas Instruments

TI-99/4A S299
PHA210O R F Modulator S29.00

PHP 1600 Telephone Coupler S179.00

PHP 1700 RS-232 Accessories Interlace ... S179.00

PHP 1800 Disk Drive Controller . S239.O0

PHP 1850 Disk Memory Drive 5389.00

PHP 2200 Memory Eipansion &32K RAM). 5319.00

PHP 1100 Wired Remote Controllers (Pair)... 531 00

32K Expansion 5329.00

PHP Printer Solid Stale . 5319.00

PHM 3006 Home Financial Decisions S26.00

PHM 3013 Personal Record Keeping . . S43.00

PHD 5001 Mailing List S60.0T

PHD 5021 Checkbook Manager . . . 518.00

PHM 3008 Video Chess S6D 00

PHM 3010 Physical Fitness .... S26.OO

PHM 3009 Football S26.00

PHM 3018 Video Games I S26.0O

PHM 3024 Indoor Soccer . S26.00

PHM 3025 Mind Challengers $22.00

PH M 3031 The Attack 535.00

PHM 3032 Blasto . S22.00

PHM 3033 Blackjack and Poker .... S22 00

PHM 3034 Hustle 522.00

PHM 3036 Zero Zap 518.00

PHM 3037 Hangman S18.00

PHM 3038 Connect Four 518.00

PHM 3039 Yahtzee S22 00

Tombstone City 21st Century . 534 00

Munch Man S34 00

Tl INVADERS S34.00

CAR WARS 534.00

Printers
Centronics 739-1 5519.00

Centronics 739-3 S619.G0

Diablo 630 Special S1799.00

Epson

MX80 wJGraltrax S449.00

MX80FT Call

MX100 Call

NEC

8023 S549.00

7730 Call

7720 Call

7710 Call

Okidata

B2A S499.00

B3A S719.00

84 S112900

C<toh Starwriter

F10-40 CPS S1469 00

F10-55 CPS Call

Prowriter S479.OO

Talley

8024-7 51399.00

8024-L 51629.00

VPC Apple Parallel Board & Cable S69 00

IDS

Paper Tiger SCall

Prism SCall

2 Meter RS232RS232 529.95

Cables Available Far Most Interlacing Purposes

Computer Covers
ATTRACTIVE DUST COVERS FOR YOUR

COMPUTER AND DISK DRIVE.

Commodore VIC-20 56 99

Atarl40° S6-99 Commodore 8032. S14.99
Atari 800 56.99 Commodore

fltariBin S6.99 8050M040 . . S10 99
Atl Atari Covers are An Commodore covers

Bei°.e. are Royal Blue.

Mosl software lor Atari 400/800 available on cassette ordisk.

computer mail order west
CALLTOLL FREE

Franco

Habla

Espanol

800-648-3311
IN NEVADA. CALL (702) 588'5654

P.O. BOX 6689. STATE LINE. NEVADA 89449

ATARI HOME COMPUTERS 

-----------------------------------.---------- )1'-... AlAR I 

41 0 Recorder 
8 10 DISC Ome 
822 Prinler 
825 Prin te r . 
630 Modem . 
820 Prinler . 
8SO In tertace . 

ATARI800 
16K $679 
32K $749 
48K $819 

New 005 2 Sys!em 
CX30 Paddle . 
CX40 J oy Stick 
CX853 16K RAM . 
Mic ro !ek 16K RAM 
Mic rotek 32K RAM 
Ramdisk (128KI . 
In!eck 48K Board . 
One year e.!ended warranly . 

576.00 
S449.00 
5269.00 
S629.OO 

. 51 59.00 
· S2ti9.00 

S-169.00 
529.00 

· $1 8.00 
· S18.00 
. 589.00 

569,00 
. 5139.00 
S449.OO 

.. 5249.00 

... 570.00 
481 Enler1ainer .. S83.00 
482 Educator . . SI30.00 
483 P' 0913mmer . S~7 .00 
484 Communicator . 5344.00 

ATARI HOME COM PUTER PROGRAMS 
HOME OFFICE 
CX404 ATARI Word Processor .. 
CX8102 Calcula!or . 
CX412 Dow Jones Investment Evalua tor . 
CX4109 Graph II . J oystick opt ional . 
CX4104 Mailing list 
CX411S MortQaQe & loan Analys Is . 
CX 41 03 S ta tis tics ' 
CX8107 Stock AnalySIS 
CXl4015 Telel ink I . 
HOME STUDY 
CX4 101 An Invi lat ion 10 Programming 1 . 
CX 41 06 An Invi lalion 10 Programming 2 . 
CX4117 An Inyitation 10 Programming 3 . 
CX4107 Biorhythm . . .. . .......... . ... . 
Conversalionallangu3gl'S (ea ., 
CX4121 Energy Cza r . 
CX4114 European Countries & Capi l ')l s . 
CX4 108 Hangman, Jovstick opl lonal . 
CX41 02 Kingdom . 
CXL4007 Music Composer •. 
CX4123 Scram. uses joyst ick . 
CX4112 Stales & Capitals .• 
CX4110 Touch Typing . 
HOME ENTERTAINMENT 
PAC MAN 
CENTIPEDE . 
CAVERNS OF MAR S .. 
CXl4013 ASleroids . '.' 
CXL4004 Basketball . 
CX410S Blackjack . 
CXL4009 Compuler Chess . 
CXL4012 Missile Command . 
CXL4008 Space Invaders . 
CXl401 t Star Raiders 
CXl4006 Super Break oul . 
CXl40IO J ·D Tic·Tac·Toe . 
CXl400S Video Easel ... 
PROGRAMM ING LANGUAGES AND AIDS 

.. SII9.00 

. .. 529.00 

. .. S99.OO 
517.00 
520.00 
51J .00 
520.00 
5?Q.OO 
523.00 

520.00 
. .. S2J.OO 

. . .. .. S2J.00 
S1J .00 
546.00 
513.00 
SIJ.oo 

.. SIJ.oo 
SIJ.oo 

. ... S47 .oo 
· S20.00 
· S13.00 
S20.OO 

S35.00 
S35.00 
S3200 

· S3S.oo 
· S21.oo 
· $ 13.00 
S33.OO 

· S35.00 
. 535.00 
"42.00 

· S33.oo 
· S27.00 

.. S24.00 

CXl400J Assembler Editor . . .... . .... ..... S47.OO 
CXl4oo2 ATARI BASIC . . ...... .... .. . . . . S47.OO 
CX8126 ATARI Microsoll BASIC . . ....... .... . S70.OO 
CXl4018 Pi lOT . .. S72.OO 
CX 40S PILOT (Educational) . SIOS.oo 

ATARI400 
16K $329 
32K $478 
48K . $555 

ATAR I PROGRAM EXCHANGE: 
Eas!ern Fronl '41 . . . .. S25.SO 
Avalanche S 15.SO 
Oullaw ... S 15.50 
747 landing S imulation . . S15.50 
Babel . . . . . . ... .. . .. . ... S 15.50 
Dog Daze . ..... . ......... . .. . . ............. .. 51 5.50 
Downhill ...... . ... . .. . .. ... . ............. SI5.50 
Allack ! ..... .. ... . ... .. .. . ... ........... . .... SI 5.50 
Blackjack·Casino . . ............ 515.50 
Reversi II .... ....... ..... ... . ........... .. SI 5.50 
Dominatio n . . .... . ... .. .. . . . ............ 515.50 
Solitare ....... SI 5.SO 
Disk Filer . . 515.SO 
Supersort . .. 5\5.5-0 
Data Management . . .. SI 5.SO 
Chameleon ....... SI 5.SO 
Instedi! . . . SI5.SO 
Insomnia . SI5.SO 
My First Alphabel . . .... S25.SO 
Mapware .............. S18.00 
Numbe r Bias! . . .. S1 I.SO 
Family Cash Flow . .. 515.50 
Weekly Planner . S1 5.50 
Bowler's Dala Base . S13.00 
Banner Generator . . ...... SII .SO 
CrystalSoltwa re 

Bermuda Fanlasy .. . ............•. 
Benealh Pyramids . 
Galact ic Ques t . 
House 01 Usher . 
Forgotten Island . 
Haunted Palace ..... . ...... . ..... . 

Compumax (Acc!. Rec .. Gen. ledger . 

. ...... S26.oo 
. .. S'O.OO 

S26.oo 
... S20.OO 

S26.OO 
. S33.oo 

Inventory. Payroll. ea .) . . .. ... SI IO.GO 
Synapse 

File Manager 800 . 569.95 
Dodge Racer . SI9.00 
Chicken 524.0;) 
S lime . 524.00 
Na ulilu s . S24.OO 
Disk Manager . . ....... S24.oo 
FOri ApocalypSe . S24.OO 
Assembler . . . . . . . . . . . . . . . . • . . ... S39.OO 
Proleclor ......... .. . ... ..... . . . ... ....... S24.oo 

EX'Y 
Ricochet .. . .............. . ...... . .......... SI4.SO 
Crush Crumble & Chomp ... . .. . .. . .... ...... S24.00 
Slar Warr ior . . .. ... S29.OO 
Rescue a l Rigel .. . ... . .. .......... S24.00 
Datestones . .... . .... . . .. .. .... . SI6.00 
Invasion Orion . .. SI8.SO 
Mission Asteroid . . ............. S22.OO 

Online 
Jaw Breaker . . ... ... . .. . .. .. . .. ...... . .. . .. 527.00 
Mo uskATIACK .. . ... .... . ... .... . S31 .00 
The Next Step . . S34.00 
Sollporn . . ............ . S27.oo 
Willard & Princess .. . .... S29.00 

Arcade Plus 
Ghost Hunler (casselle) . . .. . S24.OO 
Ghost Hunter (d isk) . . .. . .. . ... S30.oo 

K·Byte 
K·BYTE Krazy Shoot OutIROM f . . . S39.OO 
K·OOS . . . S69.OO 

Visicalc . . .. . .. . .. . .. . ..... . .. ...... . . S179.OO 
lellerpertecl (Word Processor) . .. S I09.00 

Data 5011 Texlwlzzard ... . . . $89.00 

Texas Instruments 

<{P-lirlf/ 
TI·99/4A 5299 

PHA2100 R F Modulator . . ..... . . . . S29.00 
PHP 1600 Telephone Coupler . . . SI79.00 
PHP 1700 RS·232 Accessories Intertace . . S 179.00 
PHP 1800 Disk Drive Con troller . . .. S2J9.00 
PHP 18SO Disk Memory Drive . . .. S389.00 
PHP 2200 Memory E~pansion &32K RAM) . . 5319.00 
PHP 1100 Wired Remote Coni rollers (Parr) .. S31 .00 
32K E .. pa nsion .. .. .. ..... . .. .............. . 5329.00 
PHP Prinler Solid Siale . . ......... SJI9.oo 
PHM JOO6 Home Financial Dec isions ..... S26.OO 
PHM J013 Personal Record Keeping . . .... S43.00 
PHD 5001 Mailing list . . .... S60.00 
PHD S02 1 Checkbook Ma nager . . S18.OO 
PH M 3008 Video Chess . . .... S60.00 
PH M JOIO Physical Fitness .. ............ . S26.OO 
PHM 3009 Football . .. S26.OO 
PHM 3018 Video Games I . . ... 526.00 
PH M J024 Indoor Soccer . .. 526.00 
PHM J025 Mind Challenge.s .. ... . ........ . .. . . S22.OO 
PHM J031 The AttaCk . . . . S35.OO 
PHM J032 BlaSlo . . . S22 .00 
PHM 3033 Blackjack and Poker . . ... . ..... S22.OO 
PHM J034 Huslle . . ......... S22.OO 
PHM 3036 Zero Zap . . S18.00 
PHM J037 Hangman . . S1 8.OO 
PHM 3038 Connec l Four . .. S18.OO 
PH M JOJ9 Yahlzee ... . . . .. ... ............ . S22.OO 
Tombstone City 21st Century . . ... . .. S34.OO 
Munch Man . .. .......... .. . .................. S34.OO 
T I INVADERS ..... .. . .. . .... ................. S34.OO 
CAR WARS . . . . ... S34.oo 

Printers 
Centronics 739·1 . 
Cen\fonics 739·3 . 
Diablo 630 Special . 
Epson 

MX80 wlGrall rax . 
MXBO FT 
MX100 . 

NEe 
8023 . 

. .. S519.oo 
. . S619.oo 

. ..... S1799.00 

. $449.00 
........ C,," 

Call 

... S549.00 
. . .. Call 7730 . 

7720 . 
7710 

. ... .. . ...... . .. . . . . .. .... .. .. Call 
...... . . ..... ... .. .... ..... . Call 

Okidala 
B2A 
83A 

" . Cit oh S larwriter 
Fl0·40 CPS . 
Fl0·55 CPS . . 
Prowriler . . 

Talley 
8024·7 . 
B024·l . 

.... 5499.00 

... . S749.oo 
. ....... . S1129.00 

. S1469.00 
. ..... Call 

5419.00 

MPC Apple Para llel Board & Cable . 

IDS 

.... . SI399.00 

..... S1629.oo 
. .. S69.oo 

Paper Tiger . 
PJlsm . 

2 MeIer RS232· RS232 ... . ......... .. . 

SCali 
SCali 

. .. S:t9.9 5 

Cables Available Fo. Mosl lnter lacing Purposes 

Computer Covers 
ATIRACTIVE OUST COVERS FOR YOUR 

CO MPUTER AND DISK DRIVE. 

Atar i 400 . ... . ... ... S6.99 
Atar i 800. . . S6.99 
Ata,i 81 0. . . 56.99 
All Alar i Covers are 
Beige. 

Commodore VIC·20. 56.99 
Commodore 8032. S14 .99 

- Commodore 
805014040 ..... .. . S10.99 
All Commodo re covers 
are Royal Blue . 

Most software lor Atari 4001800 available on cassette or disk. 

Franco 
Habla 
Espanol 

computer mail order west 
CALL TOLL FREE 800-648-33 II 

IN NEVADA. CALL (7021 588·5654 

P.O. BOX 6689. STATE LINE. NEVADA 89449 



tvi HEWLETT

PACKARD

1899
80 Column Printer . $799.00

HP*125 S1999.0O

HP-83 S1699.00

HP'85 16K Memory Module S169.00

5'. ' Dual Master Disc Drive . 51769.00

HP-87 51769.00

Hard Disk w/Floppy . S4349.00
Hard Disk S3440.00

"Sweet Lips" Plotter ... ... 51149.00

HPM1CV Calculator .... $239.00
41C S189.00

11C S104.00

12C S114.00

34C S114.00

3BC S114.00

HP«41 Printer S340.00

HPIL CALCULATOR PERIPHERALS

IL Modual S104.00

Digital Cassette S449.00

Printer.plotter S419.00

Card Reader . S164.00

Optical Wand 599.00

NEC
8001-A S749.00

S031 S749.00

8012 S549.00

Accounts Receivable 5295.00

Word Processing . . $395.00

General Accounting S295.00

Inventory Conlrol ... S295.00

Job Cost . 5295.00

Disks
Maxell

MDI(boioMO) 536.00

MD II |bo» ol 10)... S46.00

MFD I (8 ■) £44.00

MFD II (8 Double Density) ■■ .554.00
Syncom (box ot 10) 529.00

^commodore

BUSINESS MACHINES
SOFTWARE

Word Pro 5 Plus S3!9.00

Word Pio 4 Plus S299.00

Word Pro 3 Plus $199.00

Commodore Tax Package . S589.OO

Visicalc S179.00

Medical Billing . 5449.00

The Source $89 00

022 Information System . . 5289.00

Dow Jones Portfolio ... S129.00

Pascal S239.00

Legal Time Accounting S449 00

Word Craft 80 . . S289.00

Power ... 579.00

Sockel-2-Me . S20 00

Jinsam SCall

MAGIS SCall

CPA SCall

Real Estate Packaqe S799.00

The Manager S209.00

Softrom S129.00

BPI Inventory Control 5319.00

BPI Job Costing .... .... S319 00

BPI Payroll . S319.O0

BPI General Ledger . . ... S329 00

Creative I SAM . $79 00

Creative General Ledger S229.00

Creative Accounts Receivable S229.00

Creative Inventory S229.00

VIC 20 S249

CBM 8032

s1039
4032 ... 5969.00

4016 ,... S769.00

8096 Upgrade Kit 5399.00

Super Pet .... $1599.00

2031 $529.00

8250 Doubled Sided Disk Drive $1699.00

5 Megabyte Hard Disk S2399.00

B050 S1299.00

4040 S969 00

8300 (Letter Quality) SI799 00

8023 $769 00

4022 S599.00

Pet to IEEE Cable. .. S37 00

IEEE to IEEE Cable . S46 00

Tractor Feed lor 8300 S240 00

COMPLETE
CALL FOR AVAILABILITY AND PRICE

FORNEWVIC-64

16K VIC Expansion S99 00

VIC 6 Pack Program S44.D0

VIC 1 530 Commodore Oatasselle ... ... S69.00

VIC 1540 Disk Drive . . . S499.00

VIC 1515 VIC Graphic Printer . . . . S339.00

VIC 1210 3K Memory E»pander . .. S32.00

VIC 110 8K Memory Expander . .. . S53.00

VIC 1011 RS232C Terminal Interlace ... . . S43.00

VIC 1112 VIC IEEE 488 Interface S86.00

VIC 1211 VIC 20 Super Expander S53.D0

VT 232 ViCTerm I Terminal Emulator S9.G0

VIC 1212 Programmer Aid Cartridge . . .545.00

VIC 1213 VICMON Machine Language Monitor .S45.M
VIC 1901 VIC AVENGERS ... . S23 00

VIC I904SUPERSLOT 523 00

VIC 1906 SUPEH ALIEN S23.M

VtC 1907 SUPER LANDER S23.0O

VIC 190S DRAW POKER .. . S23 00

VIC 1909 MIDNIGHT DRIVE .. .523.00

Terminal S13.00

Un Word S1300

Grain Menagerie $11.00

VIC PICS ! SI5 00
Ticker Tape $13.00

Banner Headliner SI300

RS 232 S39.OO

VT 106ARecreat on Pack A . . S44.00

VT107A Home Calculation Pack A S44.OO

VT 164 Programmable ChaiacteriGamegrapnics. S12.00

Household Finance S27 00

V!C Games S19 00

VIC Home Inventory $1300

VICRec/Edll .-.. . . S13.00

VL101 Introduction to Computing ... S19 00

VL 102 Introduction lo BASIC Programming . ,. SI9.00

VM110 VIC 20 Programmers Relerence Guide ... S15 00

Apple
Call for availability and prices

on all Apple computers and peripherals

In-stock items shipped same day you call. No risk, no deposit on C.O.D.

orders. Pre-paid orders receive tree shipping within the continental United

States with no waiting period for certified checks or money orders. All

prices shown are cash prices. Add 3% for Mastercard and Visa. NV and

PA residents add sales tax. All items subject to availability and price change.

Televideo
910 SS79.O0

912C S699.00

920C 5749.00
925C S749.00

950 S939.00

Calltor computers

802 SCall

Monitors
Anidei 12 B&W S12900

12 "Green Si 39.00

13" Color S349 00

NEC

12 B4W S169.00

12 Color S339.00

Tl 10" Color S349.00

ZemthZVM 121 (Green) S11900

Modems
Livermore Slar SI 19 00

Hayes

Smart S239.00
Chronograph S199.00

Novation Auto 5239.00

DCat 5169.00

Cal . 5159 00

Micromodem II S279 00

Micromodem 100 S309 00

Nev. & Pa. residents add sales tax.

computer mail order east
CALL TOLL FREE 800-233-8950

INTERNATIONAL CALLS AND IN PA-CALL (71?) 327-9575

477 E. THIRD ST.. WILLIAMSPORT. PA 17701

Patncio

Habla

Espanol

HEWLETT 
PACKARD 

HP-85 
60 Column Printer ............ 5799.00 
Hp · 125 . . ... ........... 51999.00 
Hp · 83 ...... 51699.00 
HP· 85 16K Memory Module . . .•..••.•• 5169.00 
SU. - Dual Masler Disc Onve ........... .. .... 51769.00 
HP· 87 . . .. 51769.00 
Hard Disk wi Floppy .•.•• 54349.00 
Hard Disk .. . ...• $3440.00 
"Sweellips" Plolter ....... SI\49.00 

HP·41 CV Calculator . $239.00 
4 Ie ..... ......... ,. . ................ 5189.00 
'lIe . . .. ... ..... , . . 5104.00 
12C . . . .......... 5114.00 
34C . . 51 14.00 
JaC .. . ... SI14.00 
HP-4 1 Pliolel . . .. 5340.00 

HPll CALCULATOR PERIPHERALS 
It Modual .. . ... 5104.00 
Digital Casselle . . .. 5449.00 
Printer;Plolter .... .. 54 19.00 
Card Reader . . .... 5164.00 
Oplical Wand .. . ...... 599.00 

NEe 
8001·0\ . 
6031 
B012 . 
Accounts Receivable . 
WOld Processing . 
General Aeeounlinq 
Inventory Control 
Job Cost 

MaUll 
MD I lbo .. 01 10) 
MD II lbo. 01 10) 
MFDI IS") .. 

Disks 

MFD IIIS - Double Density) 
Syncom Ibo~ 01 10) . 

Apple 

5749.00 
5749.00 

. ...... 5549.00 
5295.00 

. 5395.00 
5295.00 

. 5295.00 

. 5295.00 

.. 536.00 
... 546.00 
... 544.00 

...... 554.00 
. ......... 529.00 

Call 101 availabllily and prices 

910 . 
912C 
,2<)C 
925C 
950 . 

802 

on all Apple compute.s and peripherals. 

Televideo 

Call lor computers 

.. 5519.00 

.. 5699.00 
.... 5749.00 

.. 5149.00 
....... 5939.00 

... SCali 

~commodore 

BUSINESS MACHINES 
SOFTWARE 

Word Pro 5 Plus ... 
Word Pro 4 PluS 
Word Pro 3 PlU5 . 
Commodore Tu Package . 
Visicalc . 
Medical Billing 
The Source . 
OU Iniorma iion System . 
Dow Jones Portlolio ... 
Pascal . 
Legal Time Account ing 
Word Cralt SO . 
Power 
Sockel·2·Me . 
Jinsam 
MAGIS . 
CPA . 
Real Eslale Packalle . 
The Manager 
Sollrom ... 
BPI In~entory Conlrol 
BP I Job Costing . 
BPI Payroll 
BPI Genellil Ledger 
Creative I SAM ... 
Creative General Ledger . 
Creative Accounts Receiya ble 
Creative Inyentory .. 

VIC20 

. ............ 5319.00 
.............. 5299.00 

. .... 5199.00 
. ..... 5589.00 
. .... 5179.00 

.. 5449.00 
. 589.00 

. ........ 5289.00 
. . 5129.00 

. ....... 5239.00 
.... ... 5449.00 
. ..... 5289.00 

........ 579.00 
. ..... 520.00 

SCali 
. .... SCaIL 

. ...... . .. SCaIL 
... 5799.00 

. 5209.00 
5129.00 

... 5319.00 
..... 5319.00 

... 5319.00 

... 5329.00 
519.00 

. 5229.00 
..... 5229.00 

........ 5229.00 

COMPLETE 
CALL FOR AVAILABILITY ANO PRICE 

FOR NEW VIC·54 

16K VIC E~panSlon . . 599.00 
VIC 6 Pack Prog.am . . . .... 544.00 
VIC 1530 Commodore Datasselle ............. . 569.00 
VIC' 540 Ois k O.ive . . . ........ 5499.00 
VIC 1515 VtC Graphic Prinler . .. S339.OO 
VIC 12,0 3K Memory E.pander . . .. 532.00 
VIC 110 8K Memory EJ.pander .. . 553.00 
VIC 10" RS232C Terminal Interlace ........ 543.00 
VIC",2 VIC IEEE·488 Interlace .... .... 586.00 
VIC '2' I VIC 20 Supe. EJ.pande • ........... . .. . 553.00 
VT 232 V1CTe.m I Term inal Emulator . . ..... 59.00 
VIC 1212 PrQ9rammers Aid Cartridge ....... . 545.00 
VIC '213 VICMON M~chlne Language Monitor .. 545.00 
VIC 1901 VIC AVENGERS .. . ..... 523.00 
VIC 1904 SUPERSLOT . 523.00 
VIC '906SUPER ALIEN 523.00 
VIC '907 SUPER LANDER . . 523.00 
VIC '908 DRAW POKER .. . ......... 523.00 
VIC 1909 MIDNIGHT DRIVE ............ . .. ~23.00 

CBM 8032 
51039 

"''' 40,6 . 
8096 Upgrade KIt . 
Super Pel . 
203, . 
8250 Do ubled Sided Disk Drive. 
5 Megabyte Hard Olsk 
6050 

"''' S300ILel1er Ouallty) 
8023 . 

"''' Pet to IEEE Cable . 
IEEE to IEEE Cable 
Tractor Feed lor 8300 . 

5969.00 
5169.00 
5399.00 

51599.00 
5529.00 

. .......•. 51699.00 
. 52399.00 

5'299.00 
596900 

5119900 
516900 
5599 00 
53100 

. 546.00 
524000 

~------------

Termina l . 
Un Word 

.. 513.00 
513 00 

Gral". Menagelle . 5"00 
VIC PICS 5,500 
T,cker Tape 51300 
Ba nner Headliner .. 513.00 
RS 232 539.00 
VT '06A Reereat 'on Pack A 544.00 
VT107A Home Caieuialron Pack A 544.00 
VT '64 Programmable Ch'llacleriGamegraphlcs. 512.00 
Hous ehold Finance 527 00 
VIC Games 51900 
VIC Home Inyentory 51300 
VIC Rec/Ed It 513.00 
VL10l Inlroductlon to Compuling . 5'900 
VL l Q21ntroduCl ion to BASIC Pr09rammrng . 5'9.00 
VMIIO VIC 20 Pr09rammer5 Relerence GUIde . St5()() 

In·s tock items shipped same day you call. No risk, no deposit on C.O.D. 
orders. Pre·paid orders receive free shipping within the continental United 
States with no waiting period for certified checks or money orders. All 
prices shown are cash prices. Add 3% for Ma stercard and Visa. NV and 
PA residents add sa les ta x. All items subject to availability and price change. 

Monitors 
AOIdu 12" B&W 

12" Green 
13" Color 

NEC 
'2 " B&W . 
12" Color . 

TI '0· Color 
Zenrlh ZVM 121 (Green) 

5129.00 
5139.00 
5349.00 

5'69.00 
5339.00 
5349.00 
511900 

Nev. & Pa . residents add sales tall: . 

lIvermore Sill 
Hayes 

Modems 
Smarl 
Ch.on09raph .. 

Novahon Auto 
DCat 
Col 

Mlcromodem " 
Mlc romodcm 100 

511900 

5239.00 
....... SI99.oo 

5139.00 
516900 
5'5900 
521900 
530900 

computer mail order east 
CA LL TOLL FREE 800-233-8950 

Patr icio 
Hab1a 

Espan01 
INTERNATIONAL CA LLS AND IN PA. CALL (7 171327·9575 

477 E. THIRD ST .. WILLIAMSPORT . PA 17701 
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The So ftBox and HardBox

systems are respectively priced at

$895 and $695. The Petspeed

compiler lists for $350.

Small Systems Engineering, Inc.

71 Park Lane

Brisbane, CA 94005

(415) 468-2900

Computer Weaving

From Laurel

Software

A computer weaving program,

called Video Loom II, has been

released by Laurel Software.

With Video Loom II and an

Apple II + personal computer, a

weaver can simulte a handloom

design and see a high resolution

color picture of the resultant

textile in seconds.

The program is easy to use.

No computer experience is re

quired. The computer, via a TV

screen, asks the weaver for infor

mation about how the "loom" is to

be set up, what colors are to be

used, yarn sizes, treadling order,

etc. The weaver responds by

typing answers on an ordinary-

typewriter keyboard.

Once the loom is "warped"

and the weaving sequence estab-
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SUPER BREAKOUT
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SPACE INVADERS
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STAR RAIDERS

MISSILE COMMAND

ASTEROIDS
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45
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45
33
33

37

33

33

4B3
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4117

8t26
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813

THE PROGRAMMER
THE COMMUNICATOR

WORD PROCESSOR
PILOT (EDUC)
PROGRAMMING 2

PROGRAMMING 3
MICROSOFT BASIC

MACRO ASSEM&EDIT

CAVERNS OF MARS

52

299

110

99
21

21

6b

66

29

CALL OR WRITE FOR FREE CATALOG

COSMIC COMPUTERS
228 N. PROSPECTORS

DIAMOND BAR. CA

91765

OPEN 7 DAYS
8am- 9pm

RD.
UNLIMITED

SHIPPING EXTRA S2 MINIMUM

PRICES SUBJECT TO CHANGE

CALIF. RESIDENTS ADD TAX

(714)861-1265

ATARI OWNERS!

20% OFF ALL SOFTWARE

Adventure International * Avalon Hill '

Crystalware !: Automated Simulations *

Arcade Plus ' Gebelli Software ( On Line

Systems ' Horizon Simulations : IDSI '

Artworx ' C.E. Software

Order from us and get:

Free Newsletter - Evaluations, Reviews!

No Club To Join - No Membership Fees!

Free Catalog!

Free Charge Card Use!

Free Phone Orders (we deduct the cost of the call)

COMPARE:

Retail Your Cost

Crush, Crumble,andStomp 29.95 23.95

Jawbreaker 29.95 23.95

Mouseattack 34.95 27.95

To Order Call:

(412)235-3970

Or Write:

MIDEASTEKJNT SOFTWARE

Box 247 New Florence, FA 15944

Send money order, certified check, personal check (allow

two weeks to clear), C.O.D.

Add $2.00 shipping per order

PA residents add 6% sales tax

Prices subject to change without notice.
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Computer Weaving 
From Laurel 
Software 
A computer weaving program, 
called Video Loom II , has been 
released by Laurel Software. 
With Video Loom II and an 
Apple II + persona l computer , a 
weaver can simulte a ha nd loom 
design and see a h igh reso lution 
color pictu re o f the resultant 
texti le in seconds. 

The p rogram is easy to use. 

T he SoftBox and HardBox 
systems are respecti vel y priced at 
$895 a nd $695 . T he Pets peed 
compiler lists for $350. 

S mall Systems Engineering, Inc. 
7 J Park Lane 

No compute r expe rience is re
qu ired. The computer, via a TV 
screen, asks the weave r fo r info r
mation about how the "loom" is to 
be set up, what colors are to be 
used, yarn sizes, tread ling order, 
etc. The weave r responds by 
typing answers on a n ord inary 
typewrite r keyboard. 

Brisbane, CA 94005 
(415) 468-2900 

AlA R I ® 

800 (16K) 649 
~ 
"I:t' 400 (1 6 K) 319 
N 410 Recorder 74 
iA 810 Disk Drive 439 

822 Printer (THERMAl) 269 
C 825 Printer (80 COWMN) 589 
N 
• 830 Modem 149 

V - 850 Interface 164 

> 853 MemorY(16 K) 79 
ATA RI SOFTWARE 

4002 BASte CARTRIDGE 45 4 8 3 THE PROGRAMMER 52 
4003 ASSEMBlfR EDIT 45 484 THE COMMUNICATOR 299 
4006 SUPER BREAKOUT 33 404 WORD PROCESSOR 11 0 
4007 MUSIC COMPOSER 45 405 PILDT (EOUC ) 99 
4008 SPACE INVADERS 33 4106 PROGRAMMING 2 21 
4009 COMPUTER C HESS 33 4117 PROGRAMMINC. 3 21 
4011 STAR RAIDERS 37 8126 MICROSOFT BASIC 66 
4012 MISSILE COMMAND 33 8121 MACRO ASSEM&EOIT 66 
40 . 3 ASTEROIDS 33 8'3 CAVERNS OF MARS 29 

CAll OR WRITE FOR FREE CATALOG 

COSMIC COMPUTERS 
228 N. PROSPECTORS RD. UNLIMITED 

DIAMOND BAR . CA. SHIPPING EXTRA S2 MINIMUM 

91765 PRICES SUBJECT TO CHANG E 

OPEN 7 DAYS (714) i L6r=i2'6r TA' 8am - 9pm 
~ .........................•... 

Once the loom is "war ped" 
and the weaving seq uence estab-

ATARl OWNERS! 
20% OFF ALL SOFTWARE 

Adventure International .. Ava lon Hill ... 
Crystal ware • Automated Simulations . 
Arcade Plus ' Gebelli Software ' On Line 
Systems ' Horizon Simulations ' IDSl -
Artworx ' C.E. Software 

Order from us and get: 
Free Newsletter - Evaluations, Reviews! 
No Club To Join - No Membership Fees! 
Free Catalog! 
Free Charge Card Use! 
Free Phone Orders ( we deduct the cost of the call ) 
COMPARE: 

Crush, Crumble, and Stomp 
Jawbreaker 
Mouseattack 

Retail 
29.95 
29.95 
34.95 

To Order Call: 
(412) 235-2970 

Or Write: 

Your Cost 
23.95 
23.95 
27.95 

MIDEASTERN SOFTWARE 
Box 247 New Florence, PA 1594 4 

Send money order , cer tified check, personal check ( a llow 
two weeks to clear ). C.O.D. 

Add S2.00 shipping per order 
PA residents add 6% sales tax 

Prlces subject to change without notice. 
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Sixteen Harness Diamond Twill

lished, the computer draws a full

color television picture of the

design. The designs can he saved

on small, inexpensive (and reus

able) magnetic diskettes. The

design images can easily be photo

graphed if color slides or polaroid

pictures are desired.

The original Video Loom

program, released in early 1979,

was the subject of a special exhibit

at the 1979 Conference of'North-

ern California Handweavers'

Guilds. At the Lawrence Hall of

Science, in Berkeley. California,

it was used to introduce teachers,

Englarged View of a Four Harness Twill

textile hobbyists and designers to

the principles of computer aided

design. For more than three

years it has been enabling weavers

to preview their designs before

going through the time con

suming process of warping and

creating samples.

The new version features

fast machine language routines

for weaving and drawing, and a

foolproof screen editor for

setting up the loom. This means

that weaving is 20 to 30 times

faster than with the original

program and that designs can be

Four Harness Overshot Pattern

changed more easily than ever.

Video Loom II simulates a

32 harness loom with 64 treadles.

The loom can be instantly

changed from rising to sinking

shed. Designs can be displayed in

up to six colors (including black

and white).

In addition to choosing a

threading draft, tieup and

treadling, the program allows the

weaver to vary warp and weft

colors, thicknesses and the

spacing between threads. This

makes it possible to create design

images that look very much like

ATARI SPECIAL PACKAGE
800 COMPUTER WITH DISK DRIVE $ 1,119.00

ATARI SOFTWARE
Invir. ro programg. 2 24.95
Invir. ro programg.3 24.95
Microsoft Basic 74.95
Pilor 64.95
Personal Finance 59.95
Arari Word Processor 119.95
Missile Command 04.95
Asteroids 34.95
Caverns of Mars 31.95
UK Letter Perfect 119.95
UK Mailmerge/Uriliry 24.95
UK Data Perfect 79.95
OS/A+ 69.00
Basic A+ 69.00
Synapse Filemqr. 800 79.95
Synapse Disk Mgr. 24.95
Wiz b Princess 26.95
The Next Step 31.95

Sofrporn Adventure
Crush, Crumble, Chomp
Rescue ar Rigel

Compu-Marh/Decimals
Compu-Marh/Fracrions
Compu-Read 3.0

LISP 2.0
Texr Wizard

AliBaba G 40 Thieves
Q5 Forth

Match Racers
Pathfinder

Ghost Hunter

16KRAM

32KRAM

COMPUTERS
Altos 8000-2
Northsrar Advantage

Zenith Z-89

24.95

25.95

25.95

31.95
31.95
24.95

119.95

79.95

25.95

69.00
25.95

29.95

26.95

69.95
139.95

2895.00
call

2149.00

PRINTERS

Epson MX-80
Okidafa 82-A
NEC 6023A

Diablo 630
NEC 3510

MODEMS

Hayes Micromodem I
Hoyes 5martmodem
Novation DCAT

MONITORS

NEC 12" Green

NEC 13" Color

Zenith 12" Green

MEDIA

Verbatim

Dyson

VISA-

459.00
449.00

489.00

2195.00
1795.00

269.00

229.00

159.00

159.00

329.00
119.00

25.00/box

37.00/box

Ainu
THE PURCHASING SERVICE FOR HOME & BUSINESS COMPUTERS

1247 LINCOLN BLVD. F Dept. I . SANTA MONICA, CA. 90401 (213) 451-8089

products In the country. Your satisfaction is backed by our 30
day guarantee. ALt PRODUCTS DISCOUNTED UP TO 30%.

v.\j"u-niiL ri-«v.i—i u iiliwhu-uui.. ii\j i I ill ill I iui I uimri;i. ritruifc?

add 3% for shipping, handling 6 insurance. Showroom by

appt. only Monday ro Friday 9:3u-5:30xprice5 subject to change).
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des ign. The designs can be saved 
on small , inexpensive (and reus
able) magnetic diskettes. The 
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program, released in early 1979, 
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at the 1979 Conference of North
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Gui lds. At the Law rence Hall of 
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textile hobbyists and designers to 
the principles of compute r aided 
design. For mo re than three 
years it has been enabling weavers 
to preview their designs before 
going through the time con
suming process of warping and 
creating samples. 

The new ve rsion fea tures 
fast machine language routines 
for weaving and drawing, and a 
foolproof sc reen editor for 
selling up the loom. This means 
that weaving is 20 to 30 times 
faster than with the original 
program and that designs can be 

PACKAGE 
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Synaese Disk r. 24.95 A1ros 8OQ(). 2 2895.00 
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changed more easily than eve r. 
Video Loom II simulates a 

32 harness loom with 64 tread les. 
The loom can be instantly 
changed from rising to sinking 
shed. Designs can be di splayed in 
up to six colors (including black 
and white). 

In addition to choosing a 
threading draft, tieup and 
tread ling, the p rogram allows the 
weave r to vary wa rp and weft 
colors, th icknesses and the 
spacing between threads. This 
makes it poss ible to create design 
images that look ve ry much li ke 
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PRINTERS 
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idaTa 82-A 449.00 
NEC 8023A 489.00 
Dioblo6JO 2195.00 
NEC 3510 1795.00 
MODEMS 
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SOFTWARE STREET

ATARI 24 K DISC ONLY $34.95
BY

BILL BOGENREIF

800 Computer 16K $649.00

410 Recorder $79.00

850 Intf. Mod $159.00

830 Modem $149.00

Special Software Packages

The Entertainer $84.00

Star Raiders, Missile Command,

and Joysticks.

The Programmer S54.00

Basic Programming language,

Self leaching guide to Basic

and Basic reference manual

The Educator $115.00

410 Recorder, Basic programming

language, and States and Capitals.

TOP SELLING PROGRAMS

Missile Command $33.96

Asteroids $33.96

Invitation to Prog. 2 $16.96

Invitation to Prog. 3 $16.96

Assembler/Editor $48.96

Jaw Breaker $25.95

Cranston Manor $24.95

Dodge Racer $19.95

Star Raiders $39.96

Sammy the Sea Serpent $14.95

Krazy Shootout $35.95

Space Invaders $35.95

Call or write for

FREE catalog.

your

810 Disk Drive $429.00

Prices subject to change

THE ABOVE PRICES AFIE FOR PREPAID ORDERS

Software Street

3392 Clipper Dr.

Chino,CA91710

(714)591-3061

We also feature tremendous savings from:

Atari

Atari Program Exchange

Adventure International

Crystal

P.D.I.

L.J.K.

Dynacomp

Quality Software

Avalon Hill

Epyx

Computer Consultants

Synapse

Datasoft

United Software

On-Line

O.S.S.

Software Street

Software Street is your mail order ATARI

discount center.

Shipping costs:

Software - minimum $2.00

Hardware - prices will vary (please call)

A
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photographs of woven textiles.

Alternatively, by using very thick

threads and wide spaces, a "mag

nified" view of a textile can be

created. This feature can be used

by teachers to realistically display

and compare the structures of

different kinds of weaves.

The program has a mode

that permits the weaver to use

the computer's keyboard keys as

treadles. In this way, a design can

be developed one weft at a time,

just as if a real loom were being

used.

During a weaving session,

all, or only some, of the design

elements can be saved on reusa

ble, magnetic diskettes. Any

design element that has been

saved can be recalled at any time.

This permits, for example, the

tieup or treadling from one

pattern to be combined with the

threading draft from another,

without typing in any new data.

PET TERMINAL EMULATOR

Turn your CBM 8032*'mto a

ADDS REGENT 100 "

ADM 31 *

Tdevideo 950 "

Baud rates 150 to 4800;

without d-opplng characters.

For BASIC 4.0 ROMS

$175.00

AMPLIFY, INC.

2325 MacBride

Iowa City, la 52240

319 351-4775

* Commodor*. fcic.

•• Adds R«9*nl. Inc.

+ _'■: r.!;i-, Inc.

rr TrteviMo Syitwm, »ic.

Hardcopy printouts of the

draft, tieup, treadling and all

other design elements are avail

able. If the computer is equipped

with the proper accessories, a

graphics printout of the design

images can be obtained at the

touch of a key.

Video Loom II requires a

48K Apple 11+ (or an Apple II

with Applesoft in ROM or a

Language Card) and one disk

drive. It comes on a DOS 3.3

diskette with complete, easy to

follow instructions.

The cost is $59.95 plus $4.00

for postage and handling. Over

seas orders should be paid in US

currency and require $10.00 for

postage and handling.

A brochure can be obtained

by sending a stamped, self-

addressed envelope.

Laurel Software

Suite 1234

1310 College Avenue

Boulder, Colorado 80302

(303) 442-6363

Atari 800 And 400

Computers Now

Able To Handle

Many Personal

And Business

Applications

A new family of intelligent inter

face modules from Compu-Mate

will enable the Atari 800 and 400

personal computers to accom

plish many additional personal

and business applications which,

until now, were beyond the com

puters' capabilities.

The first member of the new

family is the Model CM-1000

printer interface. This unit in

cludes one EIA standard serial

port (standard synchronous

protocol) and one 8 bit parallel

port (Centronics compatible).

Both of these ports are for use

with standard serial or parallel

printers, including letter quality.

The unit comes with a simple

customization program that

allows the user to tailor special

control codes for each port for

use with many popular printers.

The Atari 800 and 400 computers

no longer need be limited to use

with the Atari 825 or Epson MX

80 and 100 printers. Additional

features include: standard baud

rates from 300 to 38,400, bi

directional communications for

use with modems, etc; software

selectable port addressing; auto

matic powerup compatibility with

the Atari 825 printer on the

parallel port, and Diablo compat

ible printer on the serial port.

The second member is the

CM-1000/V. This unit includes

the CM-1000 printer interface

described above. In addition, it

includes an 80-column video

display generator. This generator

enables the 800 and 400 com

puters to perform many functions

such as full page width word

processing and other tasks re

quiring an 80 column instead of

a 40 column display. This display

generator includes many other

advanced features normally

found on more expensive termi

nals. Additional features include:

connects directly to the 800 and

400 video monitor ports; software

selectable 80 or 40 column dis

play; full 96 ASCII character set;

upper and lower case characters

with below the line descenders;

reverse video; software down

loadable character set; compatible

with any video display capable of

80 columns.

Features common to both
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photographs of woven textiles . 
Alternatively, by using very thick 
thread s and wide spaces, a "mag
nified" view of a textile can be 
created . T his feature can be used 
by teachers to rea listically display 
and compare the structures o f 
different kinds o f weaves. 

T he program has a mod e 
that permits the wea ver to use 
the computer 's keyboard keys as 
treadles. In this way , a design can 
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Hardcopy prin touts of the 
draft, tieup , treadling a nd all 
othe r design elements are avail
able . If the compu te r is equipped 
with the prope r accessori es , a 
graphics prin tout of the des ign 
images can be obtained at the 
touch o f a key. 

Video Loom II requires a 
48 K Apple II + (or a n Apple II 
with Applesoft in ROM or a 
Language Card) a nd one disk 
dri ve. It comes on a DOS 3.3 
di skette with complete , easy to 
fo llow instructions. 

T he cost is $59.95 p lus $4.00 
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Atari 800 And 400 
Computers Now 
Able To Handle 
Many Personal 
And Business 
Applications 
A new fa mil y o f inte lligent inter
face mod ules fro m Com pu-Mate 
will enable the Ata ri 800 a nd 400 
personal com pute rs to a CC0I11 -

plish many addi tiona l pe rsonal 
a nd business applications which , 
un til now, we re beyoi ld th e com
pu te rs' ca pabili ties . 

T he first membe r o f the new 
fa mily is the Model C M- I 000 
p rinter inte rface. T his uni t in
cludes one EIA standa rd serial 
port (standa rd synchronous 
protocol) and one 8 bit pa rallel 
port (Centronics compatible). 
Both of these ports a re for use 
with standard serial or pa rallel 
printers, including lette r quality. 
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The unit comes with a simple 
customization program that 
allows the user to tailor special 
control codes fo r each port for 
use with man y popular printers. 
T he Atari 800 a nd 400 computers 
no longe r need be limi ted to use 
with the Atari 825 or Epson MX 
80 a nd 100 printers. Additional 
features include: standard baud 
rates from 300 to 38,400, bi
directio nal communicatio ns fo r 
use wi th 1l1od e ms, etc; softwa re 
selectable port addressing; auto
matic powerup compatibility with 
the Atari 825 printer on the 
parallel port, and Diablo compat
ible prin te r on the se rial port. 

T he second member is the 
C M-IOOON . This unit includes 
the CM- I 000 printer interface 
d escribed above. In addi tion, it 
includes an 80-column video 
display generator. This generator 
enables the 800 and 400 com
puters to perform many functions 
such as full page width word 
processing and other tasks re
quiring an 80 column instead of 
a 40 column display. This display 
generato r includes many other 
advanced features normall y 
found on more ex pensive termi
nals. Additional features include: 
connects directly to the 800 and 
400 video monitor ports; softwa re 
selectable 80 or 40 column dis
play; full 96 ASC II character set; 
upper and lower case characters 
with below the line descenders; 
reverse video; softwa re down
load able characte r set; compatibl e 
with an y video di splay ca pable o f 
80 columns. 

Features common to both 



commodore
SHOW SPECTACULAR

8032-32K 80 COL CRT
REG $1495

$1065
64K ADD-ON MEMORY

REG $500

$395
9000 134K SUPER PET

REG $1995

$1795
4032 32K 40 COL CRT

REG $1295
$965

4016 16K 40 COL CRT
REG $995

$765
8050-DUAL DISK 950K

REG $1795
$1295

4040-DUAL DISK 343K
REG $1295

$995
2031-SINGLE DISK 170K

REG $695
$525

C2N-CASSETTE DRIVE
REG $75

$65
4022-80 COL PRINTER

REG $795

$595
8023P-136 COL PRINTER

REG $995

$849
8300P-40CPS LTR QLTY

REG $2250

$1995
8024-MANNESMAN TALLEY

REG $1995

8024L-LETTER TALLEY
REG $2495

$1995
25CPS-STARWRITER

REG $1895

$1445
CBM-LEEE MODEM

REG $279

$229
VOICE SYNTHESIZER

REG $395

$329

REG

REG

REG

REG

\

REG

REG

PET
$39.95

IEEE
$49.95

$299

VIC
$599

yic 15
$395

TO IEEE CABLE

$34
TO IEEE CABLE

$39
VIC 20

$265
1540 DISK 170K

$499
1 O OU^ro rKMNICK

$349
VIC 10 i I k'S 132INTEk
$49.95

VIC

$39
1112 IEEE INTER

REG $99.95

$79
Special pricing on Atari, Apple, Digilog, Epson, Hayes Modem,

MATOR SHARK

HARD DISK DRIVE

"Winchester Disk

'Commodore DOS 2.5

*24 Megabyte

$6475

Strobe 100 Plotter

*PET Interface

"Software Pack

$975

SCHOOL SPECIALS

3 for 2 Pricing

CALL US!

20% Off on Software

Printwheels

PHILADELPHIA COMPUTER DISCOUNT©
P.O. Box 170 St. Davids, PA 19087 (215)687-8540

MAIL ORDER PHONE 1-800-345-1289

PREPAID ORDERS SHIPPED FREE

VISA & MASTERCARD ADD 3%

COD - UPS

PA RESIDENTS ADD 6% SALES TAX

cOlnl nodore 
. SHOW SPECr ACULAR 

8032-32K 80 COL CRT 
REG 51495 $1065 

64K ADD-ON MEMORY 
REG 5500 $395 

9000 134K SUPER PET 
REG 51995 $1795 

4032 32K 40 COL CRT 
REG 51295 $965 

4016 16K 40 COL CRT 
REG 5995 $765 

80S0-DUAL DISK 9S0K 
REG 51795 $1295 

4040-DUAL DISK 343K 
REG 51295 $995 

2031-SINGLE DISK 170K 
REG 5695 $525 

C2N-CASSETIE DRIVE 
REG 575 $65 

4022-80 COL PRINTER 
REG 5795 $595 

8023P-136 COL PRINTER 
REG 5995 $849 

8300P-40CPS LTR QLTY 
REG 52250 $1995 

8024-MANNESMAN TALLEY 
REG 51995 $1595 

8024L-LETIER TALLEY 
REG 52495 $1995 

2SCPS-ST ARWRITER 
REG 51895 $1445 

CBM-IEEE MODEM 
REG 5279 $229 

VOICE SYNTHESIZER 
REG 5395 $329 

PET TO IEEE CABLE 
REG 539.95 $34 

IEEE TO IEEE CABLE 
REG 549.95 $39 

VIC 20 
REG 5299 $265 

VIC 1540 DISK 170K 
REG 5599 $499 

VIC 1515 30CPS PRINTER 
REG 5395 $349 

VIC 1011 RS 232 INTER 
REG 549.95 $39 

VIC 11121EEE INTER 
REG 599.95 $79 

'Winchester Disk 
'Commodore DOS 2.5 

• 24 Megabyte 

--- $6475 --
Strobe 100 Plotter 

• PET Interface 
• Software Pack 

... --_ $975 __ _ 

SCHOOL SPECIALS 
3 for 2 Pricing ___ CALL US! __ 

20% Off on Software 
Special pricing on A tari, Apple, Digilog, Epson, Hayes Modem, Printwhee/s 

PHILADELPHIA COMPUTER DISCOUNT © 
P.O. Box 170 St. Davids, PA 19087 (215)687-8540 

MAIL ORDER PHONE 1-800-345-1289 
PREPAID ORDER5 5H IPPED FREE 
VISA & MASTERCARD ADD 3% 

COD· UPS 
PA RESIDENTS ADD 6% SALES TAX 

H1181C 
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interfaces include: no physical

changes to computers required;

both interfaces connect directly

to the computers' standard serial

I/O port; no cables to kludge out

of the computer; both operate

under DOS 2.OS and future DOS

versions. One year warranty.

The CM-1000 is priced at

$289.00. The CM01000/V is

priced at $489.00. A kit, (Model

CM-10/V) to upgrade the CM-

1000 to the CM-1000/V (adds

video display generator) is avail

able for $225.00.

For additional information:

Compu-Mate Corp.

6305 Arizona Avenue

Los Angeles, CA 90045

(213)991-7098

Cash Register

Inventory System

From Adventure

International

C.R.I.S. (Cash Register Inventory

System) is a complete software

package that converts an Atari

400 or 800 into a point-of-sales

terminal.

A complete inventory control

system, C.R.I.S. supports up to

1000 separate inventory items.

Information on backorders, total

items sold, items in stock, stock

ordered, and vendor numbers

are all instantly accessible. The

activities of up to ten salesmen

can be tracked, and a user-

defined commission rate indi

vidualized to each salesman is

available.

The system also prints com

plete inventory reports, including

purchase order, stock inventory,

end of period, and customer

sales receipts, just like the "Big

Machines."

C.R.I.S. comes complete

with attractive binder and user-

friendly documentation, and is

completely menu-driven. The

42-page manual leads the user

step-by-step from initial power-

up to final report generation.

For the small business owner, it

offers superior point-of-sale and

inventory management.

Adventure International

Dept. G, Box 3435

Longwood, FL 32750

$249.95

Graphics Package

For The VIC-20

Abacus Software announces the

availability of GRAPHVICS

which gives the VIC user both

HiResoIution and Multicolor

display modes.

GRAPHVICS gives you two

screens — one for normal text

and the other for graphics dis

play. The function keys allow

you to switch back and forth

between the two screens. On the

graphics screen you have control

over 24,000 individual points.

And you can mix both hires and

multicolor modes on the same

screen to create graphic pictures.

GRAPHVICS adds 18 com

mands to VIC BASIC - com

mands to set colors, plot points,

draw lines and rectangles, and

display text on the graphics

screen. The commands are simple

to use and make programming in

BASIC with GRAPHVICS easy.

GRAPHVICS is interactive

allowing you to type the com

mands at the keyboard and watch

the graphics immediately appear

on the screen. Furthermore,

GRAPHVICS allows you to save

any of your screen displays to

tape or disk. You can restore

those saved displays for viewing

at a later time.

GRAPHVICS will run on

any VIC that has either a 3K or

8K expander. It comes on cassette

or diskette with the user's manual

and sample programs.

Price is $25 in the US and

Canada, $30 elsewhere. Postage

is included.

Abacus Softxvare

P.O. Box 7211

Grand Rapids, MI 49510

(616)241-5510.

Insoft Announces

GraFORTH: An

Apple II Graphics

Language

GraFORTH is a graphics pro

gramming language for enter

tainment, educational, and other

graphics software creation.

Designed for novices and profes

sionals alike, GraFORTH fea

tures fast 3-D color animation

graphics including rotation,

scale, transposition, and perspec

tive. Character set graphics are

also included with full color,

variable character sizes, upper

and lower case text entry, and a

block print command for easy

manipulation of large shapes.

Lines are drawn much faster

than in BASIC and colored lines

are never broken. Turtle-

graphics are included to rapidly

draw line shapes at any angle. In

addition, GraFORTH has a

software-based music synthesizer

for adding music or sound effects

to your programs. Music can be

played in any one of several

possible instrument voices.

GraFORTH is highly struc

tured, providing easy-to-read

code and programs that are fully-

compiled to machine language

for fast execution. A 220 page

tutorial manual provides com

plete descriptions of the pro

gram's operation.

Insoft

10175 S.W.BarburBlvd.

Suite 202B

Portland, OR 97219

(503)244-4181

CUE'S Third Annual

Conference

Computer-Using Educators will

sponsor the Third Annual Fall

Conference on Classroom Appli

cations of Computers in San

Jose, California on Friday and

Saturday, October 1 and 2, 1982.

184 

interfaces include: no physical 
changes to computers required ; 
both interfaces connect directly 
to the computers ' standard serial 
110 port ; no cables to kludge out 
of the computer; both operate 
under DOS 2.0S and future DOS 
versions. One year warranty. 

The CM-1000 is priced at 
$289.00. The CMOIOOO/v is 
priced at $489.00. A kit, (Model 
CM-IO/V) to upgrade the CM-
1000 to the CM- I OOO/V (adds 
video display generator) is avai l
able for $225.00. 

For additional information : 
Compu-Mate Corp. 
6305 Arizona Avenue 
Los Angeles, CA 90045 
(2 13) 991-7098 

Cash Register 
Inventory System 
From Adventure 
I nternationa I 
C.R.I.S. (Cash Register Inventory 
System) is a complete software 
package that converts an Atan 
400 or 800 into a point-of-sales 
terminal. 

A complete inventory control 
system, C.R.I.S. supports up to 
1000 separate inventory items. 
Information on backorders, total 
items sold, items in stock, stock 
ordered, and vendor numbers 
are all instantly accessible. T he 
activities of up to ten salesmen 
can be tracked, and a user
defined commission rate indi
vidualized to each salesman is 
available. 

The system also prints com
plete inventory reports, including 
purchase order, stock inventory, 
end of period, and customer. 
sales receipts, just like the "Big 
Machines , II 

C.R.I.S. comes complete 
with attractive binder and user
friendly documentation , and is 
completely menu-driven. The 
42-page manual leads the user 
step-by-step from initial power
up to final report generation. 

COMPUTEI 

For the small business owner , it 
offers superior point-of-sale and 
inventory management. 

Adventure I nlernational 
Dept. G, Box 3435 
Longwood, FL 32750 
$249.95 

Graphics Package 
For The VIC-20 
Abacus Software announces the 
availabili ty of GRAPHVICS 
which gives the VIC user both 
HiResolution and Multicolor 
display modes. 

GRAPHVICS gives you two 
screens - one for normal text 
and the other for graphics dis
play. The function keys allow 
you to switch back and forth 
between the two screens. On the 
graphics screen you have control 
over 24,000 individual points. 
And you can mix both hires and 
multicolor modes on the same 
screen to create graphic pictures. 

GRAPHVICS adds 18 com
mands to VIC BASIC - com
mands to set colors, plot points, 
draw lines and rectangles, and 
display text on the graphics 
screen. The commands are simple 
to use and make programming in 
BASIC with GRAPHV ICS easy. 

GRAPHVICS is interactive 
allowing you to type the com
mands at the keyboard and watch 
the graphics immediately appear 
on the screen . Furthermore, 
GRAPHVICS allows you to save 

. any of your screen displays to 
tape or disk . You can restore 
those saved displays for viewing 
at a later time. 

GRAPHVICS will run on 
any VIC that has either a 3K or 
8K expander. It comes on cassette 
or diskette with the user's .manual 
and sample' programs. 

Price is $25 in the US and 
Canada, $30 elsewhere. 'Postage 
is included. 

Abacus Software 
P.O. Box 721 1 
Grand Rapids, Ml 49510 
(616)241-5510. 
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Insoft Announces 
GraFORTH: An 
Apple II Graphics 
Language 
GraFORTH is a graphics pro
gramming language fo r enter
tainment, educational, and other 
graphics software creation. 
Designed for novices and profes
sionals alike, GraFORTH fea
tures fast 3-D color animation 
graphics including rotation , 
scale, transposition , and perspec
tive. Character set graphics are 
also included with full color, 
variable character sizes, upper 
and lower case text entry, and a 
block print command for easy 
manipulation of large shapes. 
Lines are drawn nluch faster 
than in BASI C and co lored lines 
a re never broken. Turtle
graphics are included to rapidl y 
draw line shapes at any angle. In 
addition , GraFORTH has a 
software-based music synthesizer 
for adding music or sound effects 
to your programs. Music can be 
played in anyone of severa l 
possible in strument vo ices . 

GraFORTH is highl y struc
tured, providi ng easy-to- read 
code and programs that a re fully 
compi led to machine language 
for fast execution. A 220 page 
tutorial manual provides com
plete descriptions o f the pro
gram's operation . 

l 11Soft 
10175 S.w. Barbu.rBlvd. 
Suite 202B 
Portland, OR 97219 
(503) 244-4 181 

CUE's Third Annual 
Conference 
Computer- Using Educators will 
sponsor the Third Annual Fall 
Conference on Classroom Appli
cations of Computers in San 
Jose, California ·on Friday and 
Saturday, October I and 2, 1982. 



THE MONKEY WRENCH FOR ATARI

$49.95

A BASIC and machine language

programmers aid for BOO users.

Plugs into right slot and works

with ATARI BASIC. Adds 9 new

direct mode commands in

cluding auto line numbering,

delete lines, change margins,

memory test renumber BASIC,

hex/dec conversion, cursor ex

change, and machine language

monitor.

The monitor contains 15 commands used to interact with

the 6502. Some are display memory/registers, disassem

ble, hunt, compare, hex/dec convert transfer memory, and

printer set/clear. Uses screen editing.

CASSETTE BASED MACRO

^ ASSEMBLER/EDITOR

"The Compatible Assembler/Editor"

• Macros, Conditional Assembly, String search and/or

replace, standard mnemonics, (Ex: LDA {LABLEI, Y)

• Long labels, MOVE, COPY, AUTO, DELETE, PUT, GET, etc.

EPROMS - HIGH QUALITY, NOT JUNK

Use with PET, APPLE, ATARI, SYM, AIM, etc. 450 ns. $6-50

for 2716, S12.5D for 2532.

EPROM PROGRAMMER

FOR PET AND ATARI COMPUTERS

The BRANDING IRON is an EPROM programmer especially

designed for PET and ATARI computers. Programs 2716

and 2532 type EPROMs. The PET version plugs into the

cassette and I/O port and comes with software which adds

the programmer commands to the PET monitor. The

ATARI version plugs into controller jacks and comes with

a full fledged machine language monitor which provides

30 commands for interacting with the computer and the

BRANDING IRON.

PET - $75.00 ATARI - $119.95

5% INCH SOFT

SECTORED DISKETTES

Highest quality. We use them on

our PETs, APPLEs, ATARIs, and other

computers. 522.50/10 or $44.50/20

PET TERMINAL SOFTWARE

A buy you RS-232 users can't pass-up. Includes

RS-232 hardware with a sophisticated software

package. May be controlled via keyboard or from

BASIC. A super buy. $129.95

STARWRITER F10 DAISY WHEEL PRINTER

PARALLEL - 51495, RS-232 - S1680, TRACTORS - $210

SIGNALMAN MARK I DIRECT CONNECT

MODEM - $89.50

Standard 300 baud, full duplex,

answer/originate. Powered by

long lasting 9-volt battery (not

included). Cable and RS-232

connector included.

MAE SOFTWARE DEVELOPMENT SYSTEM

FOR PET, APPLE, ATARI SjCn

'The Compatible Assembler"

• Professional system for development of Machine Lan

guage Programs. 31 Characters per label.

• Macro Assembler/Text Editor for Disk-based systems.

• Includes Word Processor for preparation of Manuals, etc.

• Standard Mnemonics - Ex.: LDA (LABEL), Y

• Conditional Assembly, Interactive Assembly.

• Editor has string search/search and replace, auto line

numbering, move, copy, delete, uc/lc capability.

■ Relocating Loader to relocate object modules.

■ Designed with Human Factors Considerations.

BEFORE YOU BUY THAT OFF-BRAND ASSEMBLER,

WRITE FOR OUR FREE DETAILED SPEC SHEET.

FLUSH!I EHS Management has decided

to allow 150.00 credit to ASM/TED

owners wtio want to upgrade to H6E.

To get this credit, return ASK/TED

manual with order for HftE.

3239 Linda Dr.

Winston-Salem.N.C. 27106

(919)924-2889 (919)748-8446

Send for free catalog!

A
ATARI ATARI

800 16K $665

80048K $799

400 16K $320

New Software lor Atari

Temple ot Apshai S 30

Apple Panic $ 23

Rasler Blaster $ 23

Bug Attack $ 23

Bishops Square J 23

Graphics Master $ 30

Dung Beetle S 23

Action Quest $ 23

Crossfire $23

Threshold $ 3D

Frogger , ,$ 26

Computer Stocks & Bonds $ 17

Guns of Fort Defiance I 17

Mousekattack I 26

K-RazyShootou! $ 36

Jawbreaker $ 23

Slack Foresi $ 20

Ghostly Manor ...$ 20

Tremendous Discounts on All ATARI

software Irom Adventure International.

Arcade Plus, ARTSCI. Automated Simu

lations, Avalon Hill, Broderbund, Budgeco,

Cavalier Computer Magic, Crystal Com

puter. Datasott. Edu-Ware, Gebelli. Inno

vative. J.V. K-Byte. UK. On-Line. Quality

Software. Spectrum Strategic Simulation.

Sublogic, United Software, Versa Com
puting, Visicorp.

The Computer Outlet is an

associate ol The Computer

Learning Center For Chil

dren- We are experts in

educational technology and can custom

ize educational software curnculums lor

school districts, individual schools, or for

the child at home. Please contact us

about your software and equipment re

quirements and feel free to stop by our

school in Las Vegas.

We have one of the world's largest

educational software inventories featur

ing our own Computer Learning Center

software.

Ten Little Robots (ATARI) $12 95

Preschool Math (ATARI) $19.95

Funbunch(TRS-80| $15.95

JackS Jill (TRS-80) $12.95

SPECIALS OF THE MONTH

BMC 13" Color Monitor $309

Tl 99/4A Computer... $325

Axlon Ramcram $142

HayesSmartmodem ..$229

Elephant Disks . .(box)S 22

SAVE UP TO 35% on Personal

and Bus/ness Computers, Peri

pherals and software from these

leading manufacturers:

Computers — Altos. Commodore.

Dynabyte. Televideo. Texas Instruments.

Xerox.

Modems — Hayes. Lexicon, Livermore.

Noxation.

Monitors — Amdek. BMC. NEC. Sanyo.

Printers — Anadex, Diablo. Epson,

MEC. Okidata. CITOH. QUME. Texas In

struments.

Miscellaneous — Axlon, Sorge Sentry.

The absolute lowest prices on all Apple

Software from Adventure International,

Astar. Artsci, Automated Simulations,

Avalon Hill. Avant-Garde, Beagle Bros.

Bez, Broderbund. Budgeco. California

Pacific, Cavalier Computer, Continental

software, Dakm, Datemost. Datasott.

Delta Software. Denver Software, EDJ-

Ware, Gebelli, Hayden, Highlands Com

puter, Howard Software. Infocom. Innova

tive Design, ISM, IUS, LJK. Micro Lab.

Micro Pro. Microsoft. Muse. On-Line. Pic

cadilly, Phoenix, Software. Quality Soft

ware, Riverbank, Sensible, Sentient,

Sierra, Sinus. Sir-Tech. Softape. Stone

ware. Strategic Simulations, Sublogic,

Synergistic, Turnley, United Software,

Versa Computing, Videx. Visicorp. etc.

YOUR ONE STOP MARKETPLACE

FOR ALL YOUR COMPUTER NEEDS.

If not listed, please ask.

Computer Outlet
Park Place — Upper Level

1095 E. Twain — (702) 796-0296

Las Vegas, Nevada 89109

Call Toll Free 800-634-6766
We accept Major Credit Cards

SJJ

^tt commodore

VIC20 $249
VIC Software

Avenger S 23

Superslot S 23

Super Alien S 23

Jupiter Lander S 23

Draw Poker $ 23

Midnight Drive $ 23

StarHeet Orion S 19

Morloc'sTower S 16

Dragon's Eye $ 19

Spiders of Mars S 42

Robot Blasters S 30

Meteor Run S 42

Blastoids S 15

Amok S 15

Alien Blitz S 19

Skymath $ 12

Space Division $ 12

Long Division $ 12

Gobbler s 19

TheAlien .. .$ 19

Invader Fall $ 17

Stars Wars $ 14

LaserWar $ 15

Dragon Maze 5 14

Space Intruders S 16

Computer Stocks & Bonds S 13

Guns ol Fort Defiance S 16

AMI Apple Disk Drives

40Track $345

80Track $399
For Fast Delivery, send certified or

cashier checks, money orders, or direct

bank wire transfers. Personal checks

allow 2 to 3 weefcs to clear. 25% deposit

on all C.O.D.'s. Prices are mail order only

and are subject to change. Shipping-Soft

ware ($200 Minimum!, hardware-call.

Nevada Residents all sales tax. Foreign

inquiries invited — add 15"A for shipping.

THE MONKEY WRENCH™FOR ATARI EPROM PROGRAMMER SIGNALMAN MARK I DIRECT CONNECT 

A BASIC and machine ~nguage 
FOR PET·AND ATARI COMPUTERS 

The BRANDING IRON is an EPROM programmer especial~ 
designed fo r PET and Al ARI computers. Programs 2716 
and 2532 type EPROMs. The PET.version plugs into the 
cassette and 1/0 port and comes with software wruch adds 
the programmer commands to the PET monitor. The 
AlARI version plugs into controller jacks and comes with 
a full fledged machine language monitor which provides 
30 commands for interacting with the computer and the 
BRANDING IRON. 

MODEM - $89.50 

Standard 300-baud, full duplex, ~ 
$49.95 

programmers aid for 800 users. 
Plugs into right slot and works answer/originate. Powered by ... .. .. . 
with ATARI BASIC. Adds 9 new long lasting 9-voh -banery Inot 
direct mode commands in
cluding auto line numbering, 
delete lines, change margins, 
memory test. renumber BASIC, 
hex/dec conversion, cursor ex
change, and machine language 

includedl. Cable and RS·232 
connector included. 

MAE SOFTWARE DEVELOPMENT SYSTEM 
FOR PET, APPLE, ATARI $/8995 
''The Compatible Assembler" 

• Professional system for development of Machine Lan-monitor. PET - $75.00 'ATARI - $119.95 
The monitor contains 15 commands used to interact with 
the 6502. Some are display memory/registers, disassem· 
ble, hunt compare, hex/dec convert, transfer memOf)'. and 
printer set/dear. Uses screen editing. 

5% INCH SOFT 
SECTORED DlSKEITES 

Highest quality. We use them on 
our PETs, APPLEs. ATARls, and other 
computers. $12.50/10 or $44.50120 

guage Programs. 31 Characters per label. 
• Macro AssemblerfT ext Editor for Disk-based systems. 
-Indudes Word Processor for preparation of Manuals, etc. 
• Standard Mnemonics - Ex.: LOA ILABEU, Y 
• Conditional Assembly, Interactive Assembly. 

CASSmE BASED MACRO 
ASSEMBLER/EDITOR 

• Editor has string search/search and replace, auto Hne 
numbering, move, copy, delete, ucllc capability. 

''The Compatible Assembler/Editor" PET TERMINAL SOFTWARE • Relocating loader to relocate object modules. 
• Macros, Conditional Assembly, Siring search and/or 

replace, standard mnemonics, (Ex: LOA (LABLEI. Y) 
A buV vou RS·131 users can't pass·up. Includes 
RS·131 hardware with a sophisticated sohware 
package. MaV be controlled via kevboard or lrom 
BASIC. A super buy. $119.95 

• Designed with Human Factors Considerations. 

· BEFORE YOU' BUY THAT OFF·BRANO ASSEMBLER, 
WRITE FOR OUR FREE DETAILEO SPEC SHEET. • Long ~befs, MOVE, COPY, AUTO, OELETE, PUT. GET, etc 

EPROMS - HIGH QUALITY, NOT JUNK ~ EHS Ktn. gemtnt I\.~ dtc i ~~ 
t o . 11ow $50 .00 crl!dit to ASIVUD 
owner s ..tic 'oI .nt to upgr .de t o """'L 
To get this credit . ret..,r" ASP'I/ TED 
IU null 1111 t il order for l'\A( . 

Use with PET. APPLE. ATARI. SYM, AIM, etc 450 ns. $6.50 STARWRITER F·l0 DAISY WHEEL PRINTER 
for 2716, $12.50 for 2532. PARALLEL - RS·132 - TRACTORS - $210 

)Il 
AlARI 

.' -- ':-:-::-.~ .- . 

800 16K . 
80048K 
400 16K . 

ATARI 

. $665 

.$799 

.$320 
New Softwa re lor Alari 

Temple 01 Apsha1. ..• . ...••. S 30 
Apple Panic .... ................. S 23 
Raster Blaster . . ..... 5 23 
Bug Attack ..... .. .. ............. S 23 
Bishops SQuare •.••...•••.••.. • .. 523 
Graphics Master ......... S 30 
Dung Beetle . . . .. .. . ... $ 23 
Action Quesl .. ..... . ............ $ 23 
Crossfire .. . . . ........ . .. .... . . . S 23 
Threshold. . ............. . . $ JO 
Frogger ..... ... . .. . .... ....... .. $ 26 
Computer Stocks & Bonds . . $ 17 
Gunsof Fort Del iance . $ 17 
Mousekatl ack . . .......... . . $ 26 
K·RazyShootou ! . . $ 36 
Jawbreaker . . .S 23 
Black Forest. .... ... .. .. ..... $ 20 
Ghos!ly Manor ..... .. .. ... . ...... $ 20 

Tremendous Discounts on All ATARI 
software from Adventure International. 
Arcade Plus. ARTSCI. AUlomaled Simu· 
tations. Avalon Hill, BrodertJund. Budgeco, 
Cavalier, Computer Magic, Crystal Com· 
puler. Dalasoft. ~du·Ware. Geoslli. Inno· 
vative. J . V. K·Byte, LJK. On·Une. Quality 
Soltware. Spectrum Strateg ic Simulation. 
SuOlogic. United Software. Versa Com· 
puting. Visicorp. 

" .", The Computer Oullet is an 
~ID" ~\ associate 01 The Computer 
~. : Learn ing Center FOf Chll· 

'" ._. / dren. We are expeffs In 
educatronal technology and can custom· 
ile educallonal sol/ware curriculums for 
school dis/rlc/s. individual schools. or for 
Ihe child al home. Please contact us 
aoout your software and equipment re. 
qu lremen/s and fee l Iree to stop by our 
school in Las Vegas. 

We have one of the world's largest 
educa tional sollware Invefllories featur· 
ing our own Computer .Learning Cenref 
softwafe. 

(- il\ 
~cDmmodore 

VIC20 .$249 

SPECIALS OF THE MONTH 
BMC 13" Color Monitor $309 
Tl9914A Computer ... . $325 
Axlon Ramcram . . . . 5142 
Hayes Smartmodem .5229 
Elephant Disks .. (box) $ 22 
SAVE UP TO 35% on Personal VIC Software 

and Business Computers, Perl. Avenger .. .. $ 23 
Superslot . .. .. . .. .. .. $ 23 

pherals and software from these Super Allen . .. $ 23 
lee ding manufacturers : Jupiter Lander ................... S 23 

Computers _ Alios. Commodore. Draw Poker . ........... ... ....... $ 23 
Dynabyte. Televideo. Texas Instruments. Midnight Drive . . ..... . $ 23 
XerOIt. Starfteet Orion . . .. $ 19 

Ten lillie Robots (ATARI) .. 
Pre·School Math (ATARI) 
Funbunch (TRS·80) . 

95 Modems - Hayes. Lexicon. Livermore. Morloc·sTower . . ... $ 16 
. $12. , Noxatlon. DragDr1's Eye .. . $ 19 

. . $19.95 Monilors _ Amdek, BMC. NEC. Sanyo. Spiders of Mars . .. $ 42 
. ...... $15.95 Printers _ Anadex. Diablo , Epson. Robot Blasters . ....... ,. . ... . . $ 30 
. ...... $12.95 MEC. Okidata. CITOH. aU ME, Texas In· MeleorRun .. ... $ 42 Jack & J ill (TRS·80) . 

strumeni S. BlaSlolds . $ 15 
Miscellaneous - Axlon. Sorge Senlry. Amok ........ $ 15 

f-.c;:--;--:-:-;..".C':-...,--:-.,---."..,...,--,,-l-"':'::==::':;"""':'::=~=:':":=~ Alien Blilz .. .... . .. . , . .. $ 19 
The absolute lowest prices on all Apple p uler. Howard Sol/ware. Infocom. Innova· Skymalh . . ... $ 12 
Sol/ware from Adventure International. live Design, ISM. IUS, LJK, Mlcfo Lao, Space Division . . .... $ 12 
As/ar, Af/sci, Automa/ed Simulations. Micro Pro, Microso ft. Muse, On-Une. Pic· Long Division . . $ 12 
Avalon Hill. Avant·Gafde, Beagle Bros .. cadllly. Phoen ix. Sol /ware, Ouality Salt· Gobbler . . . .......... , . . .... $ 19 
Bel. BfoderOund. Budgeco. California ware. Rivefoank, Sensible. Sentient, TheAlien .. . . ......•.... .. .. . .. . $ 19 
Pacific. Cavalier Computer. Continental Sieffa. Sirius. Sir· Tech. Soltape. Stone. Invader Fall ...... . . . ... ,. . . S 17 
soft ware, Dakin, Da/amost. Da tasoft. ware. Stra tegic Simulations. SuOlogic. Slars Wars. . .... S 14 
Della Soltware. Denvef So l l wafe, ~DJ· Synergistic. Tumley, United Software, LaserWar . . .... $ 15 
Ware, Geoelll, Hayden, High/ands Com· Versa Compu ting. Vldex. ·Visicorp, e tc. Dragon Maze . . .. $ 14 

YOUR ONE STOP MARKETPLACE 
FOR ALL YOUR COMPUTER NEEDS. 

If not listed, please ask, 

Computer Outlet 
Park Place - Upper Level 

1095 E. Twain - (702) 796·0296 
Las Vegas, Nevada 89109 

~~~Call Toll Free 800·634·6766 
We accept Majo r Cred it Cards 

Space Inlruders .... . ..... .. ...... $ 16 
Compuler Sl acks & Bonds. . $ 13 
Guns 01 Fort Defiance ......... ... 5 16 

AMI Apple Disk Drives 
40 Track . .... . .. $345 
80 Track .. .. . . . . $399 

For Fas t Delivery. send cer tified or 
cashier checks, money alders, or direc t 
Dank wife transfers . Personal checks 
allow 2 to 3 weeks to clear. 25% deposit 
on all C.O.D. 's . Prices are mail order only 
and are subject /0 change. Shipping' Salt· 
ware (12.00 Minimum). hardware' call. 
Nevada Residen ts all sales tax. Foreign 
inquiries invited - add 15% for shipping. 
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Based on previous years' regis

tration figures, attendance of

over 2000 persons is expected.

The schedule for Friday

includes numerous workshops,

field trips, school visitations, and

a keynote speaker at a banquet

dinner; participation in all events

is by pre-registration only.

The schedule for Saturday

includes over 100 commercial

exhibits, as well as workshops

and six hour-long sessions cov

ering many varied computer-

related classroom activities. Cur

riculum topics will include all

levels of education from pre

school through post-secondary,

and will cover a broad range of

applications of interest to the

novice and the experienced

computer user.

Computer-Using Educators

is a non-profit corporation

founded in 1978, with over 3000

member-educators in all but five

states. More information con

cerning membership or the Con

ference can be had by writing to:

Don McKell

Conference Coordinator

Computer-Using Educators

P.O. Box 18547

SanJose, CA 95158

Computer

Magazine Index

Special Edition

Released

Twenty-four magazines are

indexed in the 1980-81 special

edition of The Periodical Guidefor

Computerists.

The "Computerist1' is exten

sively cross-referenced, easy to

use and lists major articles, prod

uct reviews, editorials and miscel

laneous items published in 24

computer and electronics

magazines in 1980 and 1981.

Over 10,000 entries are included

in the latest edition of the "Com

puterist" which retails for $11.95.

The "Computerist" index

was first published in 1976 by

Berg Publications of Bothell,

Washington. ACE, the new pub

lisher, is a small publishing firm

located in rural southern Oregon,

using a NorthStar microcompu

ter to compile and generate

index publications.

ACE is issuing the double

1980-81 edition of the index as

its introductory edition. ACE

expects to publish the index

annually and to add to the

number of magazines listed in

future editions.

More information and copies

of the 1980-81 "Periodical Guide

for Computerists" at $ 11.95 and

back issues of the "Computerist"

at $5.00 each are available from:

Applegate Computer Enterprises

P.O.Box288N

Applegate, OR 97530

ATARI 800

16K $669

32K $749

48K $819

;^=r- atari 4oo
16K $319

Hardware

410 Program Recorder

825 80 Column Printer

820 40 Column Printer

830 Modem

850 Interface

16KRAM

Games

Chess 345" Missile Command

Pac Man . . . :i J Space Invaders . .

Centipede . 34" Star Raiders

Asteroids .. .'il Caverns of Mars .

Software

Entertainer 7900 Programmer

Educator 119°" Communicator ..

On-Line Systems

Hi-Res ADV '2 Wlz & Princess disk

Frogger disk

Soft Pom Adventure dlik

Threshold disk
Jawbreaker cassette or disk

79

639

269

155

159

79

34"

34"'

36"

54""

319""

261"

28s"

32io

24"

A
ATARI

AWarno Communicaiions Company

C_Z. commodore

COMPUTER

VIC40
The fricndl) compute

$249

ATARI 810

Disk Drive

$449

24*

20

Spectrum

Galactic disk

Galactic cassette

Automated Simulations

Crush. Crumble & Chomp cassette or disk 24"

Ricochet cassette or disk 16"

VIC Disk Drive 499

VIC Datasette 69

Avenger 235D

Superslot 23iu

Super Allen 2310

Jupiter Lander 2310

Draw Poker 231U

PRINTER SPECIAL

C.ITOH Prowriter $539.00

Parallel (NEC PC 8023)

Zenith 12" Green Monitor 129""

Prices Arc For Phone/Mail Order Only. No Sales Tax On Out of State

Orders. Ordering Information: We accept VISA/Mastercard, Cashier or

Certified Check, Money Order, or Personal Check (Allow 14 days to clear). Add

3% for Shipping, Handling & Insurance, Calif. Residents Add 6% Sales Tax,

Credit Card Orders Add 3% Surcharge. We Ship All Orders UPS. Catalog $1[""

21999 Van Buren Street

Grand Terrace, CA 92324

ELECTRONICS

186 

Based on previous years' regis
tration figures, attendance of 
over 2000 persons is expected. 

The schedule for Friday 
includes numerous workshops, 
field trips, school visitations, and 
a keynote speaker at a banquet 
dinner; participation in all events 
is by pre-registration only. 
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includes over 100 commercial 
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sively cross-referenced, easy to 
use and lists major articles, prod
uct reviews, editorials and miscel
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com puter and electronics 
magazines in 1980 and 1981. 
Over 10,000 entries are included 

ATARI800' 

Hardware 
410 ProunoJD Recorder 
82580 Column Printer 
82040 Column PrInter 
830 Modem .. 
850 Inte rface . 
16K RAM 

Games 

16K $669 
32K $749 
48K $819 

ATARI400' 

" 63. 
26. 
155 
15. 
7' 

Spectrum 
Ga lac tic . 

ATARI810'· 
Disk Drive 

$449 

Ga lac tic .. . .. . . . .. . ....... caUei te 20~~ 

Automated Simulations 
Crush. Crumble & Chomp CilIsse tte or dllk 24!U 
Ricochet . CilIsselle ordllk 16!P 
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in the latest edition of the "Com
puterist" which retails for $1 1. 95 . 

The "Co'mputerist" index 
was first published in 1976 by 
Berg Publications of Bothell , 
Washington. ACE, the new pub
lisher, is a small publishing firm 
located in rural southern Oregon, 
using a NorthStar microcom pu
ter to compile and generate 
index publications. 

ACE is issuing the double 
1980-81 edition of the index as 
ilS introductory edition. ACE 
expects to publish the index 
annually and to add to the 
number of magazines listed in 
future editions. 

More information and copies 
of the 1980-81 "Periodical Guide 
for Computerists" at $1 1.95 and 
back issues of the "Computerist" 
at $5 .00 each are available from: 

Applegate Computer Enterprises 
P.O. Box 288N 
Applegate, OR 97530 

(:: COrTlrTlodore 

COMPUTER 

VIC::20 Th( fli<ndl } compul<., 

VIC Disk Drive . 
VIC Dataseue . 

$249 

I 

Ave nge r .. . . . ...... .. .. . . •• ... . . . . • _ .. 
Superslot ....... . . . .. . . .. .•• 
Super Allen . 
Jupller LAnder . 
01111"" Poker 

PRINTER SPEC IAL 
C.ITOH Prowrtter $539.00 

Parallel (NEC PC 8023) 

Zenith 12" Green Monitor . 

4 •• 
6. 

23'0 
2330 

2310 

23'0 
233V 

Chess 34~G Mln'le Command 34'" 
Pac Man 34'0 Space Invader, 34~u 
Centipede 34'0 Star Raider. .. 36'0 
A,teroldli . 34'0 Cavern, of Mars 3pu 

Software 
Entertainer 7900 Programmer . 54°0 
Eduutor 119°0 Communicator .. l 19"" 

On-Line Systems 

Prices Are For Phone/ Mail Order Only. No Sales Tax On Out of Stale 
Orders. Ordering Infonnation: We accept VISA/ Mastercard. Cashier or 
Certified Check, Money Order, or Personal Check (Allow 14 days to clear). Add 
3% for Shipping, Handling & Insurance, Calif. Residents Add 6% Sales Tax, 
Credit Card Orders Add 3% Surcharge. We Ship All Orders UPS. Catalog $100 

HI.Ru ADV " 2 Wh: & Prince.. . . .. disk 26>" 
Flogger . . ........ di sk 28'0 
Soft Pom Adventure .. .. .. ......... dl,k 32!0 
Threlhold . . .. .......... dl,k 32!O 
Jawbreaker cas5elte or dl,k 24~G 

SPORT 'N' 
SOUND 

ELECTRONICS 

21999 Van Buren Street 
Grand Terrace, CA 92324 

(714) 783-0556 



Lyco Computer Marketing & Consultants
We Specialize in Quality, Knowledge, Service, and Microcomputers

717-435-5197

ATARI
AWarner Communications Company

C 1901 AIAHI INC

LYCO

FEATURE PROGRAM of the MONTH

K BYTE'S K-Razy Shoot-Out $35.00
AN ACTION-PACKED ENTERTAINMENT MAZE ROM PROGRAM INVOLVING ALIEN

DROIDS ATTACKING FROM ALL DIRECTIONS. QUICKLY POSITION YOUR GUN FIGHTING
SPACE COMMANDERTO ELIMINATE AT ALL ANGLES THE ALIEN DROIDSCLOSING AND

FIRING ON YOU. SUPER GRAPHICS S35.OO

ATARI HARDWARE

JUNE SPECIALS
830 Phone Modem

PLUS $159.00

CXL4015Telelink

CXL4012 Missile Command $33.00

PROGRAMMING SOFTWARE

CX4101 INVITATION TO PROG 1 .... S 21.00

CX4106 INVITATION TO PROG 2 .... S 24.00

CX411 7 INVITATION TO PROG 3 .... S 24.00

CX8126 MICROSOFT BASIC S 69.00
CXL4002 ATARI BASIC CART $ 45.00

CX405 PILOT EDUCATOR $109.00

CX4018 PILOTHOME $ 65.00

CXL4003 ASSEMBLER EDITOR S 45.00
CXL4015 TELELINK $ 24.00

CX4112

CX411 4

CX4108

CX4102

CX4121

CX4123

CX411 9

CX4125

CXL4007

CX4110

CX4103

CX404

CX406

CX30

CX40

CX853

EDUCATIONAL SOFTWARE

STATES & CAPITALS S 12.00

EUROPEAN COUNTRIES ... S 13.00

HANGMAN S 13.00

KINGDOM $ 13.00

ENERGY CZAR $ 13.00

SCRAM S 19.00

FRENCH S 45.00

SPANISH $ 45.00

MUSIC COMPOSER $ 45.00

TOUCH TYPING S 19.00

STATISTICS $ 19.00

WORD PROCESSOR $129.00

PERSONAL FINANCE $ 62.00

TECHNICAL USERS NOTES... S 25.00

ACCESSORIES

PADDLES $ 18.00

JOYSTICKS $ 18.00

16 K RAM $ 85.00

ATARI 800 16K $665.00

ATARI 400 16K $329.00

810 DISKDRIVE S455.00

410 CASSETTE RECORDER .... $ 75.00

850 INTERFACE S164.00

830 PHONEMODEM $159.00

825 PRINTER $585.00

ENTERTAINMENT SOFTWARE

CXL4012 MISSILE COMMAND $ 35.00

CXL4013 ASTEROIDS S 35.00

CXL4011 STAR RAIDERS $ 37.00

CXL4006 SUPER BREAKOUT $ 35.00

CXL4009 CHESS $ 35.00

CXL4004 BASKETBALL $ 30.00

CXL4005 VIDEO EASEL $ 30.00

CX4015 BLACKJACK $ 13.00

CX4107 BIORHYTHM $ 13.00

CX4111 SPACE INVADERS CASS ... $ 17.00

CXL4008 SPACE INVADERS ROM .... $ 35.00

CXL4022 PACMAN $35.00

CX8130 CAVERNS of MARS $33.00

THIRD PARTY SOFTWARE

AUTOMATED SIMULATION

Invasion Orion $22.00

Rescue at Regel $24.00

Crush, Crumble, & Chomp $24.00

Star Warrior $35.00

ATARI PROGRAM EXCHANGE

Eastern Front $25.50

My First Alphabet $25.50

NOW STOCKING

COMMODORE VIC PRODUCTS

VIC-20 $259.00

CATALOG NOW AVAILABLE FOR $2.00

At Lyco Computers we offer our expert services to help customers make their first computer purchase,

schools establish a computer program, or evaluate multiterminal systems.

to help evaluate your needs or

if you wish to make a purchase

CALLUS AT 717-435-5197

LYCO COMPUTERS

P.O. BOX 10

COGAN STATION, PA 17728

WE PAY FREIGHT ON PRE-PAID ORDERS

NO EXTRA CHARGE

Prices subject to change ON C.O.D. ORDERS

Lyco Computer Marketing & Consu·ltants 
We Specialize in Quality, Knowledge, Service, and Microcomputers 
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« LYCO 
FEATURE PROGRAM of the MONTH 

K BYTE'S K-Razy Shoot-Out $35.00 

ATARr 
AN ACTION-PACKED ENTERTAINMENT MAZE ROM PROGRAM INVOLVING ALIEN 

ORal os ATTACKING FROM ALL DIRECTIONS. QUICKLY POSITION YOUR GUN F IGHTING 
SPACE COMMANDER TO ELIMINATE AT ALL ANGLES THE ALIEN OROIOS CLOSING AND 
FIRING ON YOU . SUPER GRAPHICS . . __ ...... _ . . ...... __ ..... _ ..... _ ... . ....... . .. . 535.00 

o A Warner Communlca!tOI'ls Company 

c l~tI' AIAH ( IN C 

JUNE SPECIALS 
830 Phone Modem 

PLUS ........ . .......... . .. $159.00 
CXL4015 Telelink 

CXL4012 Missile Command .... $33.00 

CX4101 
CX4106 
CX41 17 
CX8126 
CXL4002 
CX405 
CX401 8 
CX L4003 
CXL40 15 

CX41 12 
CX4114 
CX4 108 
CX4102 
CX4121 
CX4123 
CX411 9 
CX4125 
CXL4007 
CX411 0 
CX4103 

CX 404 
CX406 

PROGRAMMING SOFTWAR 

INVITATI ON TO PROG 1 .... $ 21.00 
INVITATIO N TO PROG 2 .. .. $ 24.00 
INVITATION TO PROG 3 .... $ 24.00 
MICROSOFT BASIC ....... . $ 69.00 
ATARI BASIC CART ......... $ 45.00 
PILOT EDUCATOR .......... $109.00 
PILOT HOME .. .. .... ....... $ 65.00. 
ASSEMBLER EDITOR . $ 45.00' 
TELELI NK ................ . . $ 24.00 

EDUCATIONAL SOFTWARE 

STATES & CAPiTALS ....... $ 12.00 
EUROPEAN COU NTRIES .. . $ 13.00 
HANGMAN ... $ 13.00 
KINGDOM ..... .. ... $ 13.00 
ENERGY CZAR . ... $ 13.00 
SCRAM .. .... . ...... $ 19.00 
FRENCH .. . ..... . . .. $ 45.00 
SPANI SH ....... . . .. $ 45.00 
MUSIC COM POSER .. $ 45.00 
TOUCH TYPI NG .. . .. $ 19.00 
STATI STICS . $ 19.00 

WORD PROCESSOR .. .. . .. $129.00 
PERSONAL FINANCE .. ... . $ 62.00 
TECHNICAL USERS NOTES ... $ 25.00 

ACCESSORIES 

PADDLES ..... 
JOYSTICKS 
16 K RAM .. 

............ S 18.00 
..... $ 18.00 

. .. . ..... $ 85.00 

ATARI HARDWARE 

ATARI 800 16K .. .............. $665.00 
ATARI 400 16K .. .............. $329.00 

810 
41 0 
850 
830 
825 

DI SK DRIVE .. ........ ... .. $455.00 
CASSEITE RECO RDER . .. . $ 75.00 
INTERFACE ............... $164.00' 
PHO NE MODEM .... .. ..... $159.00 
PRI NTER . .... .............. $585.00 

ENTERTAINMENT SOFTWARE 

CXL40 12 MISSILE CO MMAND ....... $ 35.00 
CXL40 13 ASTEROIDS ................ $ 35.00 
CXL40 11 STAR RAIDERS ............. $ 37.00 
CXL4006 SUPER BREAKOUT ......... $ 35.00 
CXL4009 CH ESS ..................... $ 35.00 
CXL4004 BASKETBALL ............. . . $ 30.00 
CXL4005 VIDEO EASEL ...... . ....... $ 30.00 
CX40 15 BLACKJACK ................ $ 13.00 
CX4107 BIORH YTHM .. .. ........... $ 13.00 
CX41 11 SPACE INVADERS CASS ... $ 17.00 
CX L4008 SPACE INVADERS ROM ... $ 35.00 

CXL4022 PAC MAN . .. .............. $35.00 
CX8130 CAVERNS of MARS ................ $33.00 

'THIRD PARTY SOFTWARE 
AUTOMATED SiMULATIO N 
Invasion Orion ... . . __ ..... . $22.00 
Rescue at Regel .. .............. $24.00 
Crush, Crumble, & Chomp ..... . $24.00 
Star Warrior . . . .......... . ..... ... ..... $35.00 
ATARI PROGRAM 'EXC HANGE 
Eastern Front ................ ............... $25.50 
My First Alphabet ...... . ................... $25.50 

NOW STOCKING 

COMMODORE VIC PRODUCTS 

VIC-20 .. ...... .... . . $259.00 

At Lyc o Computers we o ffer our expert services to help customers make their first compute r purchase, 
sc hool s establish a co mputer pro gram , or evaluate multiterminal systems. 

to help evaluate your needs or 

if you wish to make a purchase 

CALL US AT 717-435-5197 

LYCO COMPUTERS 
P.O. BOX 10 

COGAN STATION, PA 17728 

CATALOG NOW AVAILABLE FOR $2.00 

WE PAY FREIGHT ON PRE-PAID ORDERS . 

NO EXTRA CHARGE 

ON C.O.D_ ORDERS 

I 
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Business

Information Wire

Columbus, Ohio — The Canadian

Press (CP), Canada's national

news-gathering cooperative,

announced in Toronto the avail

ability of its Business Information

Wire through the computer

facilities of the CompuServe

Information Service.

Since 1973, CP has provided

the Business Information Wire

(BIW) to Canada's major corpo

rations, businesses and govern

ment agencies. Now, through

CompuServe's videotex service,

anyone from across North

America can gain access to the

BIW using virtually any terminal,

microcomputer or communi

cating word processor.

News stories of interest to

the business community are

easily found under one or more

of 18 different categories. A

small monthly subscription fee

allows users to read stories as

they are filed on the news wire

throughout the day. After 6 p.m.

local time, that day's complete

news report is available without

additional charge to all Compu

Serve subscribers.

Canadian subscribers may

gain access to the Business Infor-

mation Wire on CompuServe

through toll-free numbers in

Toronto and Vancouver as well

as through the TransCanada

Telephone System's Datapac

network across the country.

CompuServe

5000 Arlington Centre Blvd.

Columbus, OH 43220

614-457-8600

Sources For

Courses From

Talmis

Talmis will be publishing the first

of its annual multi-indexed refer

ence guides to microcomputer

courseware for K-College educa

tion. The index will list more

than 900 programs by courseware

title, topic, style, grade level,

running time, publisher, price

and availability by computer and

by format (disk, cassette, etc.). It

will also indicate related print or

A/V materials and basic hardware

requirements. Most importantly,

it will reference software reviews

published in major educational

or software magazines so that

teachers may compare qualified

critiques of programs which

interest them.

For convenience, the courses

will be indexed by topic, by grade

level and by publisher.

The index, entitled Sources

for Courses, will be available in

the fall for $9.95 per copy plus

shipping. Educators wishing to

reserve a copy should send name

and address to:

Sourcesfor Courses

TALMIS

115 North Oak Park Avenue

Oak Park, IL 60301

R1CCU - WRITE
THE WORD PROCESSOR FOR

RT8RX 4QG/QQQ
WITH CASSETTE DRIVE

ACCU-WRITE IS FOR USE WITH THE ATARI 400 800

COMPUTER AND THE EPSOM MX-80 PRINTER. FULL

DOCUMENTATION ALLOWS USER MODIFICATIONS

TO SUPPORT OTHER PRINTERS AND COMPUTERS

THE SUGGESTED RAM IS 32K

ACCU-WRITE FEATURES INCLUDE

ON SCREEN CORRECTIONS AUTO-CENTER TITLES

INSERT DELETE LINES LINE COUNTER

OUTLINE FORMAT. PARAGRAPH. SUBPARAGRAPH

FULL DOCUMENTATION & CASSETTE - - $49.95

VISA AND MASTER CHARGE ACCEPTED

CALL (504) 361-8594

DREAM PRINT HOMES INC SUITE 705

1700STUMPFBLVD GRETNA LA 70053

Software Arts

Establishes Data

Interchange

Format

Software Arts, Inc., the creator

of the VisiCalc microcomputer

program, has established a stan

dard for exchanging data among

personal computer programs by

making available DIF, a data

interchange format. The DIF

format was originally developed

by Software Arts for use with the

VisiCalc program.

Software Arts has also

created a DIF Clearinghouse to

provide the technical information

necessary for other program

developers to access DIF format

files with their own application

programs.

The DIF format, already

supported by a variety of com

mercially available programs,

eliminates the need for time

consuming re-entry and modifi

cation of data that was previously

required. For example, DIF is

invaluable where several differ

ent programs use the same infor

mation for financial planning,

billing, and inventory. Another

advantage of conforming to the

DIF file format, and a major goal

in its design, is the ease with

which it can be used by novice

programmers as well as experts.

The DIF file format has

sufficient power for many appli

cations, is easy to use and under

stand, and is independent from

the features of any one particular

computer. It also is independent

from any one programming

language: DIF files may be used

with any language. Some of the

programs currently available that

can use DIF to share data with

one another include VisiPlot,

VisiTrend/VisiPlot, CCA Data

Management System, Trend-

Spotter, DB Master, and most

versions of VisiCalc. Other sup

porting programs are planned
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microcomputer or communi
cating wo rd processor . 

News stories of inte rest to 
the business community are 
easily found under one or more 
of 18 different categories. A 
small month ly subscription fee 
allows users to read stories as 
they a re fil ed on· the news wire 
throughout the day. After 6 p.m. 
local time, that day's complete 
news report is ava ilable without 
additional charge to all Compu
Serve subscribers. 

Canadian subscribers may 
gain access to the Business Infor
mation Wire on CompuServe 
through toll -free numbers in 
Toronto and Vancouve r as well 
as through the TransCanada' 
Telephone System's Datapac 

= 

COMPUTEI 

network across the country. 
CompuSerue 
5000 Arlington Centre Blvd. 
Columbus, OH 43220 
6 14-457-8600 

Sources For 
Courses From 
Talmis 
T almis will be publishing the first 
of its annual multi-indexed refer
ence guides to microcompute r 
courseware for K-College educa
tion. T he index will list more 
than 900 programs by courseware 
title, topic, style , grade level, 
running time, publishe r, price 
and availabi lity by computer and 
by format (disk, cassette, etc.). It 
will also indicate related print or 
A/V materials and basic hardware 
requirements. Most importantl y, 
it will refe rence software reviews 
published in majo r educational 
or software magazines so that 
teachers may compare qualified 
critiques of programs which 
inte rest them. 

Fo r convenience, the courses 
will be indexed by topic, by grade 
level and by publisher. 

T he index, entitled Sources 
fo r Courses, will be available in 
the fall fo r $9.95 per copy plus 
shipping. Educato rs wishing to 
reserve a copy should send name 
and address to: 

Sources for Courses 
TALM I S 
115 North Oak Park Avenue 
Oak Park, lL 60301 

THE WORD PROCESSOR FOR 

RTRRI ~OD/BDO 
WITH CASSETIe DRIVE 

ACCU-WRITEIS FOR USE W ITH THE ATAAI400 800 
COMPUTER AND THE EPSOM MX·80 PRINTER FUll 
DOCUMENTATION ALLOWS USER MODIFICATIONS 
TO SUPPORT OTHER PRINTERS AN D COMPUTERS. 

THE SUGGESTED RAM IS 32K 

ACCU-WRITE FEAT URES INCLUDE : 
ON SCAEEN CORRECTIONS AUrO-CENTER TITLES 

INSERT. DELETE LINES LINE COUNTER 
OUTLINE FORMAT. PARAG RAPH. SUBPARAGRAPH 

FULL DOCUMENTATION & CASSETTE - - $49.95 
VISA AND MASTER CHARGE ACCEPTED 

CALL (5041361 .8594 
DREAM PRINT HOMES INC. SUITE 705 

1700 STUMPF BLVO. GRETNA. LA 70053 

June, 1982. Issue 25 

Software Arts 
Establishes Data 
Interchange 
Format 
Software Arts, Inc., the creator 
of the VisiCalc microcomputer 
program, has established a stan
dard for exchanging data among 
personal compute r programs by 
making ava ilable DIF, a data 
interchange format. The 0 1 F 
format was originall y developed 
by Softwa re Arts for use with the 
VisiCalc program. 

Software Arts has also 
created a D I F Clearinghouse to 
provide the technical information 
necessary for othe r program 
develo pers to access DIF format 
fil es with their own applica tion 
programs. 

The DIF fo rmat, alread y 
supported by a va riety of com
mercially avai lable programs, 
eliminates the need for time 
consuming re-entry and modifi
cation o f data that was previously 
required . For example, DIF is 
invaluable where several differ
ent programs use the same infor
mation fo r financial planning, 
billing, and inventor y. Anothe r 
ad vantage of conforming to the 
DIF fil e format, and a maj or goal 
in its design , is the ease with 
which it can be used by novice 
programmers as well as experts. 

The DI F fi le format has 
sufficient power for many appli
cations, is easy to use and under
stand , and is independent fro m 
the features of any one particular 
compu ter. It a lso is independent 
from any one programming 
language : DIF fil es may be used 
with an)' language. Some of the 
programs currentl y ava il able that 
can use DI F to sha re data with 
one another include VisiPlot, 
VisiTrendlVisiPlot, CCA Data 
Management System, T rend
Spotter , DB Maste r , and most 
versio ns o f VisiCalc . Othe r sup
porting programs are planned 



TECHNICAL
SALES

ATARI SPECIAL OF THE MONTH

ATARI 800 W48K

810 DISK DRIVE

850 INTERFACE

EPSON MX-80 OR

C. ITOH8510

PRINTERS CABLE

REG $1957

now $1849

ATARI

800

I$769

A
ATARI

ATARI

400

$329

ATARI 800 16K

W48K

ATARI 40016K

810 DISK DRIVE

410 PROG REC

850 INTERFACE

820 IMPCT PRINT

822 THERM PRINT

825 80 CL PRINT

830 MODEM

16K RAM MODULE

32K RAM MODULE

48K RAM MODULE

679

789

329

449

84

189

264

264

629

134

84

125

249

PASCAL AVAILABLE

REQUIRES 2 810

DISKDRIVES

M'SOFT BASIC 69

AXLON RAMDISK 429

VISICALC 159

ATARI WORD PRO 119

PER FINN MNGMT 59

ASSEMBLER/ED. 47

STAR RAIDERS 42
CAVERNS OF MARS 32

PAC-MAN (CART) 35

VaTRAJQ
yOU RE TALKING.

TVPE-'N-TAIJf

$329

CALL TOLL FREE

1-800-343-0854

In MA (617) 969-1790

data
systems

Z-89 w48K 2075

with 5 1'4 DISK DRIVE 2295

Z-90w64K 2295

with 5 1/4 DISK DRIVE 2549

Z-47 8" DUAL DISK DRIVE 2995

SUPERCALC 225

^commodore
UIO20

OUR LOW

PRICE $249
DATASETTE 67

1540 DISK 525

EXPANSION MODULE 145

1515 PRINTER 345
8K MEMORY 52

SUPER EXPANDER 59

PROGRAMMER'S AID 52

VIC AVENGER 25
INTRO TO BASIC 21

CALL FOR VIC-20

SOFTWARE

DISCOUNT PRICES

MTG Technical Sales

281 Needham St., Newton, MA 02164

Out Of State 800-343-0854 - In MA 617-969-1790

Do not send cash. Personal checks take 2 weeks to clear. Add 4% for

MasterCard and VISA. 20% deposit required for COD. UPS charges

added. We cannot ship to P.O. Box. All prices subject to change

without notice. Delivery subject to availability. In-store prices may

vary. Not responsible for typographical errors.

IN STOCK ITEMS SHIPPED WITHIN 48 HOURS

WE CARRY A COMPLETE LINE OF MICROCOMPUTER AND VIDEO EQUIPMENT

AND ACCESSORIES CALL FOR PRICES

tor the future.

Two examples of uses for

the DIF file format are:

1. A payroll program can use

DIF to store personnel informa

tion from week to week. Then the

data can be accessed by such other

software as report-generating

programs, without additional

programming.

2. If a school keeps student re

cords in a DIF format file, the

staff and faculty can use various

programs to manage and sum

marize information without

having to re-enter the data each

time.

Software Arts established

the DIF Clearinghouse to coordi

nate and distribute information

about DIF and the commercially

available programs that use it.

Anyone adopting DIF will have

his or her program added to the

list of DIF-compatible programs

if they notify the Clearinghouse.

Additional information about

DIF, including the technical speci

fications and list of programs sup

porting DIF, is available for $6.

DIF Clearinghouse

P.O. Box 527

Cambridge, MA 02139

Universal Mailing

List And New

Software For

The VIC 20

This mailing list will run on any

Commodore 6502 machine with

any memory size.

It will build a list and save it

onto a cassette tape for recall.

VIC20 is the machine this pro

gram was designed for, but it

runs on the 40 column PET as

well as the 8032. Capacity ranges

from 21 names on a 3.5K VIC to

120 names on a VIC with an 8K

expander, to 359 names with

32K machines. If you have a list

and the 19th address in it changes

you can recall just that one and

change it.

The Universal Mailing List

Deluxe edition comes in a three

ring binder with user's manual

and a cassette page that holds six

cassettes.

The deluxe edition sells for

$29.95- The regular edition is

$24.00.

Computer Barn

319 Main St. Space #2

In the OffMain Mall

Salinas, CA 93901

(408)757-0788

New Product releases are selected

from submissions for reasons of

timeliness, available space, and

general interest to our readers. We

regret that we are unable to select all

nexv product submissionsfor publi

cation. Readers should be aware that

we present here some edited version

of material submitted by vendors and

are unable to vouch for its accuracy

at time of publication. ©

MTG TECHNICAL 
. SALES 

(",,'S 
NCNI ¥ 'IOUl1:E TAlKING . 

Tl'PE-'i\'-'1'ALK'· 

~DrnrnDdDre 
VIC=2D 

$329 ""'-® ATARI SPECIAL OF THE MONTH 

REG. $1957 

----.-.-.-.-.-.-::::::.:.. 
----------------------------------

OUR LOW 
PRICE $249 

ATARI800 w 48K 
810 DISK DRIVE 
850 INTERFACE 
EPSON MX-80 OR 
C. ITOH 8510 
PRINTER & CABLE NOW $1849 

CALL TOLL FREE 
1-800-343-0854 

In MA (617) 969-1790 DATASETIE 67 
1540 DISK 525 
EXPANSION MODULE 145 

• ATARI 
• .....- ~ 800 
--§ ,$769 

• 

~_. _ _ .I 

""'-ATARI 
ATARI 
400 

$329 

'7i!IIIITN I data __ systems 1515 PRINTER 345 
8K MEMORY 52 
SUPER EXPANDER 59 

Z -89 w48K 2075 PROGRAMMER 'S AID 52 
wilh 5 114 DISK DRIVE 2295 VIC AVENGER 25 

Z-90w64K 2295 INTRO TO BASIC 21 

ATARI80016K 679 
789 
329 
449 

PASCAL AVAILABLE with 5 114 DISK DRIVE 2549 
Z-47 8" DUAL DISK DRIVE 2995 
SUPERCALC 225 

CALL FOR VIC-20 
SOFTWARE 

DtSCOUNT PRICES REQUIRES 2 810 
DISK DRIVES $42 w48K 

ATARI40016K 
810 DISK DRIVE 
410 PROG REC 
850 INTERFACE 
820 IMPCT PR INT 
822 THERM PR INT 
82580 CL PRINT 
830 MODEM 

MTG Technical Sales 
84 

189 
264 
264 
629 
134 
84 

125 
249 

M'SOFT BASIC 69 281 Needham St., Newton, MA 02164 
AXLO N RAMD ISK 429 Out Of State 800-343-0854 -In MA 617-969-1790 

16K RAM MODULE 
32K RAM MODULE 
48K RAM MODULE 

VISICALC 159 
ATARI WORD PRO 119 
PER FINN MNGMT 59 
ASSEMBLERIED . 47 
STAR RAIDERS 42 
CAVERNS OF MARS 32 

Do not send cash . Personal checks take 2 weeks to clear. Add 4% for 
MaslerCard and VISA. 20% deposit required for COD . UPS charges 
added . We cannot ship to P.O. Box . All prices subject to change 
without notice . Delivery subject to availability. In-store prices may 
vary . Not responsible fo r typographical errors. 

PAC-MAN (CART) 35 IN STOCK ITEMS SHIPPED WITHIN 48 HOURS 

WE CARRY A COMPLETE LINE OF MICROCOMPUTER AND VIDEO EQUIPMENT 
AND ACCESSORIES CALL FOR PRICES 

for the future. 
Two exam ples of uses for 

the OIF file format are: 
I. A payroll program can use 
OIF to store personnel informa
Lion from week to week. Then the 
data can be accessed by such other 
software as report-generating 
programs, without add itional 
progra mming. 

2. I f a school keeps student re
cords in a OIF format fil e, the 
staff and faculty can use various 
programs to manage and su m
marize info rmation without 
having to re-enter the data each 
time. 

Software Arts established 
the 0 I F Clea ringhouse to coordi
nate and distri bute in formation 
about OIF and the commercially 
ava ilable programs that use it. 
Anyone adopting OIF will have 
his or he r program added to the 
list of OIF-compatible programs 
if they notify the Clearinghouse. 
Additional information about 
OIF, including the technical speci-

ficalions and list of p rograms sup
porting OIF, is ava ilable for $6. 

DIF Clearinghouse 
P.O. Box 527 
CWllbridge, MA 02139 

Universal Mailing 
List And New 
Software For 
The VIC 20 
This mailing list will run on any 
Commodore 6502 machine with 
any memory sIZe. 

It will build a list and save it 
onto a cassette tape for recall. 
VIC20 is the machine this pro
gram was designed for, but it 
runs on the 40 column PET as 
well as the 8032 . Capacity ranges 
from 2 1 na mes on a 3.5K VIC to 
120 names on a VIC with an 8K 
expander, to 359 names with 
32K machines . If you have a list 
and the 19th address in it changes 
you can recall just that one and 
change it. 

T he Un iversa l Mailing List 
Deluxe ed ition comes in a three 
ring binder with user 's manual 
and a cassette page that holds six 
cassettes. 

The deluxe edition sells for 
$29.95. The regular edition is 
$24.00. 

Compu.ter Barn 
319 Mllin St. S/)Gce #2 
I n the Off Main Mall 
Salinas, CA 9390-1 
(408)757-0788 

N l'l.V P rodu.c1 releases a re selected 
[rom submissions [0'1' reasons of 
timeiin{!ss, available sjJace, and 
general inlerestto ow· readers. We 
regret that we ltre unable to select all 
new product submissions for publi
cation .. Readers sh.ould be aware that 
we present he,-e some edited version 
of materia.l su.bmitted by vendors a.nd 
are unable to vouch for ils accu.mc), 
at time of publication. © 



YOUR MARKETPLACE FOR:

HARDWARE • SOFTWARE
— SAMPLE DISCOUNTS —

ADVENTURE INT'L

REG. PRICE

19.95

14.95

19.95

19.95

ARCADE PLUS

29.95

29.95

ATARI INC.

39.95

44.95

44.95

44.95

29.95

AUTOMATED SIMULATIONS

Crush, Crumble Chomp IT) 29.95

Ricochet (T) 19.95

DATASOFT

Dung Beetle (D} 29.95

Text Wizard <D} 99.95

K-BYTE

K-Razy Shootout (C) 49.95

ON LINE SYSTEM

29.95

29.95

34.95

ROKLANDINC.

34.95

Adventures 1-12 (T)

Mountain Shoot (T)

Rear Guard (T)

3D Tic Tac Toe (T)

Ghost Hunter (Tl

Pro Football (T)

Caverns of Mars (D)

Missile Command (C)

Centipede fC)

Pac Man (C)

Technical User Book

Crossfire (D)

Jawbreaker (D)

Frogger (D)

Deluxe Invaders (D)

Gorf (D)

Wizard of Wor (D)

OS/A+or Basic, A+ (D)

Visicalc (D)

800 Computer 16k

800 Computer 32K

Computer 48K

Disk Drive

Interface

Ram Module

Ram Module

39.95

39.95

o.s.s.

80.00

VISICORP

250.00

OUR PRICE

16.90

12.70

16.90

16.90

25.50

25.50

35.10

39.50

39.50

39.50

26.30

25.45

16.90

25.45

87.90

43,90

25.50

25.50

30.70

30.70

35.10

35.10

70.40

800

810

850

16K

32K

$689

$765

$799

$457

$179

$ 81

$118

219.00

Vortax Type & Talk $323

Epson MX-70 $319

Epson MX80 S519

Epson MX1 00 $796

Le Stick $ 36

128KRamdisk $497

Eprom Burner $187

NEARLY1000ATARI PRODUCTS IN OUR CATALOG

HOW TO ORDER: Send check or money order or call our toll free

number and use your Visa Card. Shipping on software is S2.00 per

order anywhere in USA. Hardware shipping call for cost. CA

residents add 6% sales tax. Add 3% for VISA or MC. Equipment

subject to price change and availability without notice.

Call or Write for

ATARI PRODUCTS CATALOG

with nearly 1000 items

at DISCOUNT prices

ORDER PHONE

1-800-235-5759
Phone for Information or Business 1-805-967-3889

ROYAL SOFTWARE 5138 Hollister Avenue
Santa Barbara, CA 93111

CAPUTE!:
Corrections And

Amplifications
1. "Using Textplot for Animated Games," April,

1982, #23, pg. 146: Because the character set is

not located on a IK boundary, any error messages

will not make sense. The program will work as

printed, but mistakes made during typing will not

be easily understood because of the nonsense

"error messages." To avoid this, you can relocate

the address of the character set by these changes:

Line 20 POKE 756.PEEK(106) and change line

32000 START= PEEK (106)*256.

2. "Micromon," January, 1982, #20, pg. 160: The

following helpful relocating information and an

associated modification to Micromon came from R.

Lewsey of the Cossor Computer Club, Harlow,

Essex, England.

We initially used the N command parameters

in the published example but subsequently found

that the code cannot relocate itself in situ — only a

copy of itself made using the transfer command.

The commands we eventually succeeded with after

fixing the bug (see below) were:

.T 1000, 1FFF,2OOO

Copy Micromon to $2OOO-$2FFF

.N 2000,2FFF,I000,1000,IFFF

Relocate code

Relocation stops on an unrecognized code

.N 2FB0,2FFF,1000,1000,lFFFW

Relocate word tables

[To lest the relocated version, first Kill the Micromon

you're in (at $1000) then .G 2000 will initialize the

relocated version — Ed.]

The following changes were made which

correct the N command, but slightly change the

syntax of the command for word table relocation.

The W at the end of the command should immedi

ately follow the fifth address parameter; there

must be no intervening space.

1770 A9

1772 8D

1775 20

1778 EA

1779 EA

00

8C

06

02

10

LDA #0

STA $028C

JSR $1006

NOP

NOP

Atari is Trademark o! Atari Inc.

It may not be obvious to some readers that

downward relocation may also be achieved by

using a suitable value for the third parameter.

Subtract the required offset from $10000 (yes,

four zeroes) to give the necessary parameter value

(e.g. $E000 moves the code down by $2000).

I hope this information will be helpful to other

Micromon enthusiasts and would like to thank Ron

Cason for his assistance in sorting it all out. ©

HARDWARE. SOFTWARE 
- SAMPLE DISCOUNTS -

ADVENTURE INrL 

Adventures '·12 (T) 
Mountain Shoot IT) 
Rear Guard (T) 
3D Tic Tae Toe (T) 

Ghost Hunter (T) 
Pro Footbal l IT ) 

REG. PRICE 
19.95 
14.95 
19.95 
19.95 

ARCADE PLUS 
29.95 
29.95 

ATARIINC. 
Caverns of Mars (0 ) 39.95 
Missile Command leI 44.95 
Cent ipede (e) 44.95 
Pac Man' Ie) 44.95 
Technical ,User Book 29.95 

AUTOMATED SIMULATIONS 
Crush, Crumble Chomp IT ) 29.95 
Ricoc het (T) 19.95 

Dung Beetle (0) 
Text Wizard (0) 

DATASOFT 
29.95 
99.95 

K·BYTE 
K-Razy Shootout Ie) 49.95 

Crossfire (0) 
Jawbreaker (Dl 
Frogger (0) 

Deluxe Invaders (0) 
God (0) 
Wizard of War (O) 

ON LINE SYSTEM 
29.95 
29.95 
34.95 

ROKLAND INC. 
34,95 
39.95 
39.9 5 

as/ A+or Basic, A+ (D J 
o.s.s. 

80.00 
V ISICORP 

OUR PRICE 
16.90 
12.70 
16.90 
16. 90 

25.50 
25.50 

35.10 
39.50 
39.50 
39.50 
26.30 

25.45 
16.90 

25,45 
87.90 

43.90 

25.50 
25 .50 
30.70 

30.70 
35.10 
35.10 

70.40 

V isicalc (0) . 250.00 2 19.00 

800 Computer 16k $689 Vortax T ype & Talk $323 
800 Computer 32K $765 Epson MX-70 $319 
800 Computer 48K $799 Epson M X80 $519 
810 Disk Drive $457 Epson MX100 $796 
850 Interface $179 Le Stick $ 36 
, 6K Ram Module $ 8 1 128K Aamdisk $497 
32K Ram Module $ 116 Eprom Burner $ 187 

NEARLY1000ATARI PRODUCTS IN OUR CATALOG 
HOW TO ORDER: Send check or moneyorderor call our lo ll free 
number and use your Visa Card. Shipping on sollware is 52.00 per 
order anywhere in USA. Hardware shipping call for cost. CA 
residents add 6% sales lax , Ad d 3% for VISA or Me. Equipment 
sUbJecl 10 price change and ava ilab ility without nolice. 

~---Call or Write for--/ Io/ I 

FBIllIll 
ATARI PRODUCTS CATALOG 

with nearly 1000 items 
at DISCOUNT prices 

ORDER PHONE 
1-800-235-5759 

Phone lor Informalion or Business 1-805-967-3889 
ROYAL SOFTWARE 5138 Hollister Avenue 

• Alar; 01 Alari In t: . Santa Barbara, CA 93111 

CAPUTE!: 
Corrections And 
Ampl ifications 
1. "Using T ex tplot for An imated Games," April , 
1982, # 23, pg. 146: Because the character set is 
not located on a I K boundary, any error messages 
will not make sense. T he p rogram will work as 
printed , bu t mistakes made during typing will not 
be easily unde rstood because of the nonsense 
"error messages." T o avoid this, you can relocate 
the address of the cha racter set by these changes: 
Line 20 POKE 756,PEEK(I06) and change line 
32000 START = PEEK (106)*256. 

2. "Micromon," J anuary, 1982, # 20, pg . 160: The 
following helpful relocating information and an 
associated modification to Micromon came fro m R. 
Lewsey of the Cossor Computer Club, Harlow, 
Essex, England. 

We initially used the N command parameters 
in the published example but subsequently found 
that the code cannot relocate itself in situ - only a 
copy of itself made using the transfer command. 
T he commands we eventually succeeded with a fter 
fi xing the bug (see below) we re: 

.T 1000, IFFF,2000 
Copy Micromon to $2000-$2FFF 

.N 2000,2FFF,1000,1000, IFFF 
Relocate code 

Relocation stops on an unrecognized code 
.N 2FBO,2FFF,1000,1000, IFFFW 

Relocate word tables 

[To test the "elocated venion, ji1'st Kill the MicTOnlon 
you'1'e in (a.t $1 000) then .C 2000 will initia.lize the 
1'clocated venion - Ed.) 

T he fo llowing changes were made which 
correct the N command, but sli ghtl y change the 
syntax of the command for word table relocation. 
T he W at the end of the command should immedi
ately follow the fi fth address paramete r ; there 
must be no intervening space. 

1770 A9 00 
1772 8D 8C 02 
1775 20 06 10 
1778 EA 
1779 EA 

LDA # 0 
STA $028C 
]SR $1006 
NOP 
NOP 

It may not be obvious to some readers that 
downward relocation may also be ac hieved by 
using a suitable va lue fo r the third parameter. 
Subtract the requi red offset from $ I 0000 (yes, 
four zeroes) to give the necessary pa rameter value 
(e.g. $EOOO moves the code dow n by $2000). 

I ho pe this informatio n will be helpful to other 
Micromon enthusiasts and wou ld like to thank Ron 
Cason for his assistance in sorting it all out. © 



Announcing the Printing
Breakthrough of the Century:
Smith-Corona tp-t Text Printer

• LOW COSt
Daisy Wheel Printer

$845oo

• Microprocessor

Electronics

Serial or Parallel

Interface

Simple, Reliable

Mechanism

ACT NOW: Limited Supply, low, Low Cost
Smith Corona, one of the largest

manufacturers of small printers in

the world, gives a whole new
perspective to printing with their

electronic text printer—TP-1. The
tp-1 is a microprocessor controlled,
high quality daisy wheel printer.
It produces perfectly formed,
executive quality printouts at the
speed of 120 words per minute.
Typewriter quality printing at dot
matrix prices.

Simple, durable and dependable,
TP-1 may be used with word

processing systems, microcom
puters and most small business

systems. Compact and attractively

Micro
Printer

Additional daisy print wheels S4.95

Additional ribbons S2.95

styled, the tp-1 blends well with

any setting.

Now, all your letters, documents
forms and reports can have the
crisp, professional look you
demand—for business or personal
use—at an affordable price. TP-1,
the electronic text printer.

Don't delay. Order your TP-1
TODAY at the low price of $845.

Micro Printer Marketing offers
same day shipping, nationwide ser
vice and invites dealer inquiries.
Catalogues available. No shipping
charges on pre-paid orders.

Call Micro-Printer Marketing
CALL MasterCard and Visa Accepted

in pa call collect 215/433-3366
VIS*

• LOw cost 
Daisy Wheel PrInter • Microprocessor 

Electronics 

$84500 
• serial or Parallel 

Interface 
• Simple, Reliable 

Mechanism 

ACf NOW: 
smith Corona, one of the largest 

manufacturers of small printers in 
the world, gives a whole new 
perspective to printing with their 
electronic text printer-TP·1. The 
Tp·1 is a microprocessor controlled, 
high Quality daisy wheel printer. 
It produces perfectly formed, 
executive Quality printouts at the 
speed of 120 words per minute. 
Typewriter Quality printing at dot 
matrix prices. 

Simple, durable and dependable, 
Tp·1 may be used with word 
processing systems, microcom· 
puters and most small business 
systems. Compact and attractively 

II
MiCro'" 
Printer 
Marketing 

SUpply, Low, Low cost 

Additional ribbons ... . .. S2.9S 

styled, the TP·1 blends well with 
any setting. 

Now, all your letters, documents 
forms and reports can have the 
criSp, professional look you 
demand-for business or. personal 
use-at an affordable price. Tp·1, 
the electronic text printer. 

Don't delay. Order your Tp·1 
TODAY at the low price of $845. 

Micro Printer Marketing offers 
same day shipping, nationwide ser· 
vice and invites dealer inquiries. 
catalogues available. No shipping 
charges on pre-paid orders. 

Marketing 
~FREE 1-81»523-91159 MasterCard and Visa_ Accepted 

In PA call Collect 215/433-3366 [II] -=-
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The 6502 Resource Magazine

PET'ATARI-APPLE
OSI-KIM-SYM-AIM

My Computer Is:

□ PET □Apple □ Atari

□ KIM QSYM QAIM
□ Don't yet have one...

□ $20.00 One Year US Subscription
H $36-00 Two Year US Subscription
□ $54.00 Three Year US Subscription

For Fastest Service,
Call Our Toil-Free

US Order Line

800-345-8112
In P«nn*yfvanla call 800-662-2444

OSI

Other

(Readers outside of the US, please
see our foreign readers subscription
card or inquire for rates).

Name

Address

City State Zip

□ Payment Enclosed

□ MasterCard

Account No.

□ VISA

□American Express

Expires

COMPUTE! Books

Quan. Title Price Total

$ 3.95The Beginner's Guide

(Add S100 shipping and handling Outside US add S4 00 air
malt S?00 surface moil)

COMPUTE!1* First Book of Atari $12.95

For Fastest Service

Call Our TOLL FREE
US Order Line

800-334-8068
In NC coll 919-275-9809

(Add S200 shipping and handling Outside US add S4D0air
mail. $2 00 surface moil |

Inside Atari DOS $19.95
(Add S2 00 sh.ppingana handling Outside US add W 00 a«
mail. $2 00 surface mail I

COMPUTE! 's First Book ol

PETCBM $12.95

(Add $2 00 shipping and handling Outside US add $400 air
mail. S2 00 surface mail.)

Programming the PET/CBM $24.95
(Add S300 shipping and handling Outside USnddS?OOott
mail. S3 00 surface mail ]

All orders must be prepaid (money
order, check, or charge). All pay

ments must be in US funds. NC

residents add 4% sales tax.

□ Payment enclosed

Please charge my:

□ VISA QMC □ Am. Express

Acc't No. __^^

Expires /

Name

Address

City State

Country
Allow 4-5 weeks foi delivery

9 10 11 1?

Foreign

Readers

The 6502 Resource Magazine

OftMDIITEl PET-AIARI-APPLE
VWIYIr \J | C: OSI-KIM-SYM-AIM

Subscription rates outside the US:

□ S25.00 Canada fi = ?

D $38.00 Europe/Air Delivery fi = 3

J $48.00 Middle East, North Africa, Central America/Air Mail n = 5
□ $88.00 South America, South Africa, Ausfralasia/Air Mail fi = ?
[J $25.00 International Surface Mail [lengthy, unreliable delivery) fi=4A8

Name

Address

City Postal Code

Country

Payment must accompany this card.

Payment in US Funds drawn on a US Bank; International Money Order or
charge card: dVISA □ MasterCard [J American Express
Account No. __ Expires /

10 11 1?

QMore

□More
nFewer
QFewer

QMore

The Editor's Feedback:

Computer: □ PET □ ATARI DAPPLE rjviC-20

Are you a COMPUTE! Subscriber? □ Yes [~1 N°

fJMore QFewer Specific applications
programs

BASIC programs.
Machine language
programs.

□More QFewer Tutorials.
□More □Fewer Educational articles.
□More ^Fewer Detailed explanations

at programs.

What do you like best about COMPUTE!?

What do you like least?

QMore

[ ] OSI H OTHER _

I would like to see:

□Fewer Games.
QFewer Reviews of game

software.

□Fewer Reviews of business
software.

□Fewer Reviews of educational
software.

□Fewer Reviews of hardware.

9 10 11 (2

The 6502 Resource Maga zine 

COMPUTE- PET·ATARI·APPlE 
• OSI·KIM·SYM·AIM 

My Computer Is: 
o PET DApple OOSI 

For Fastest Service, 
Call Our ToII·Free 

US Order line 
100·345-8112 

In '-"nsytvanlo call800-662-244.ot 

OKIM OSYM 
o Atari 
O AIM OOther __ o Don'l yet have one ... 

0$20.00 One Year US Subscription 
0$36.00 Two Year US Subscription 
0$54.00 Three Year US Subscription 

(Readers outside o f the US. please 
see our foreign readers subscription 
card or inquire for roles) 

Nom e 

Address 

City State Zip 
o Payment Enclosed O VISA 
o MasterCard 
Account No. 

o American Express 

---
eo I 8 'J ' 11 :;> 

Quan. 

Nome 

COMPUTE! Books 
TIUe Price Total 

The Beginner's Guide $ 3.95 __ _ 
(Add$tOO$hippingond handling OuI:.;dO USodd $4 00011 
n'lO,1 S2.00!oU/loce moll) 

COMPUTE!'s First Book 01 Alorl $12.95 __ _ 
(Add S200sruppngond hondlll"lg OuISIOO US odd saOOOlf 
mOIL 5200 sur10ce mo.) 

In side Atorl DOS $19.95 __ _ 
(AddS200~ond hOnoling Ou'~ us odd saOOOlf 
l1'IOII. 5200 sur10ce ma.I ) 

COMPUTE!', First Book 0' 
PETfCBM $12.95 __ _ 
(Add 52.00 ~pping and honcthng OutSido us odd sa 00011 
mOIl$2005Ul1ocemool) 

Programming the PET/CBM $24.95 __ _ 
(Add 5300 ~hlpPlng and handling OuISido US odd SQOOOII 
moll. $3 (Xhurtoce moll) 

Address 

Expires ______ _ 

For Fastest Service 
Call Our TOLL FREE 

US Order line 
800·334·8068 

In He coli 919·275·9809 

All orders musl be prepaid (money 
order, check. or Charge). All pay. 
ments musl be in US funds. NC 
residents add 4% sales lax. 

o Payment enclosed 

Please chorge my: 
o VISA 0 MC 0 I\m. Express 
Acc'INo 

Expires 

City State __ lip 

Country 
1Uow.' 5 weeks 101 deIrvery 

o78QlOn12 

The 6502 ResoUfce Mogozme 

COMPUTE- PET·ATARI·APPlE 
• O SI'KIM,SYM'AJM 

Subscription rates outside the US: 
0 $25.00Canada fI=? 

0$38.00 Europe/Air Delivery FI=3 

Foreign 
Readers 

0$48.00 Middle East, North Africa, Central America/Air Moil FI=5 

0$88.00 South America, South Africa. Australasia/Air Moil FI = 7 

LJ S25.00 International Surtace Moil (lengthy, unreliable delivery) Fl=d6,8 

Nome 

Address 

City Postal Code 

Country 

Payment must accompany this co rd. 
Payment in US Funds drown on a US Bank; International Money Order; or 
charge cord : 0 VISA 0 MasterCard 0 American Express 
Account No. Expires ___ -' . ___ _ 

{, 1 " ' 1 " 

The Editor's Feedback: 
Computer: D PET D AIARt DAPPLE D VtC-20 D OSI D OIHER ____ _ 

Are you a COMPUTE! Subscriber? DYes D No I would like to see: 

O More D Fewer SpeCific applications fjMole B Fewel Gomes 
programs LJMore Fewel Reviews of game 

O More D Fewel BASIC programs software 
O Mare D Fewer Machine language O More O Fewer ReVIews of buSiness 

plagrams software. 
O Mare DFewer TutOrials O Mare D Fewer ReViews of educational 
O Mare D Fewer Educational articles software 
O More O Fewer Deta.led explanations O More O Fewer Reviews of hardwore 

of progroms ' 

What do you like best about COMPUTE!? 

What do yau tike least? 
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On the new. siicked-up.

trimmed-down Starwriter F-10.

It's C Itoh's latest genera

tion of letter-quality printers.

It cranks out flawless copy

at 40 cps; and its full 15*
carriage lets it double in brass

for both letter processing and

business applications. You

can plug it into almost any

micro on the market (serial or

parallel] simply by plugging it

in. And then make it keep on

trucking with inexpensive,

easily available Diablo com

patible daisy wheels and

ribbons.

In its serial mode, it can

print just about anything

(including boldface, tinder-

lines, subscripts and super

scripts!, and snap the carriage

back to start the next line

in less than a second. In its

line mode, it prints in both

directions, for even faster

throughput.

IWhile making about as

much noise as a cat walking

on Kleenex.)

It's a nice, portable 30

pounds-about 10 pounds

lighter than the Starwriters

before it. And it stands

exactly as tall lor precisely as

smalll as a dollar bill.
Speaking of which:

Incredibly, the Scarwriter F-10

sells for about the same

preposterously low price as

its predecessors. Which is to

say. about $800 less than a lot

of other printers that don't

even come close to measur

ing up. Or even better...

Measuring dowa

Dismbuced Exclu

sively by Leading

Edge Produces. Inc..

225 Turnpike Street.

Canton. Massachu

setts 02021. Call: toll-

free 1-800-343-6833;

or in Massachusetts

call collect 16171

828-8150. Telex

951-624.

LEADING
EDGE.

On the new. slicked- up. pacible daisy wheels and 
trimmed-down Sta rwrirer F-lO. ribbons. 

It's C. Itch's latest genera - In its se rial mode. it can 
[Jon of letter-quality printers. print iust about anyt hing 

It cranks Out nawless copy (includmg boldface, under-
at 40 cps: and ItS full 15- lines. subscripts and super-
ca rriage lets it double in brass scripts), and snap the carriage 
for bot h [erret processing and back to start the next line 
busmess applications. You in less [han a second. In its 
ca n plug It into almost any li ne mode. it pnnts in both 
micro on the market (serial or directions. fa: even faste r 
parallell simply by plugging it throughput. 
in. And (hen make it keep on (While making about as 
trucking with mexpensive . much noise as a cat walking 
easily avaIlable Diablo com- on Kleenex.1 

Ir"s a nice. portable 30 
pounds-about 10 pounds 

lighter tha n the Starwriters 
before it. And it stands 
exacdy as call lor precisely as 
smalJl as a dollar bilL 

Speaking of which: 
IncredibTy, the Sta rwrirer F-IO 

sells for about the same 
preposterously low price as 
its predecessors, Which is to 
say, about $800 less than a lor 
of other primers thac don't 
even come close to measur-
ing up, Or even better" 

Measuring down. 

Dism'buced Exclu
sively by Leading 
Edge Produces, me .. 
225 7i.lmpike Street, 
Canron. Massaehu
sects 02021, Call: loll
free 1-800-34:M833: 
or in Massachusells 
call col/ecl /617) 
828-8150. Telex 
951-624. 

LEADING 
EDGE: 



COMMODORE

THE WONDERCOMPUTER
OFTHE1980s.UNDER$300:
—WILLIAM SHATNER

The best computer value in the

world today. The only computer

you'll need for years to come."

VIC-20!( VS. OTHER HOME COMPUTERS

Product Features

Frits"

Maximum RAM Memory

Keyboard Style

Number of Keys

Programmable
Function Keys

Graphk' Symbols

On Keyboard

Displayable Characters

Microprocessor

Accessible
Machine Language

Upper/Lower

Case Characters

Operates with all Peripherals

(Disk. Printer and Modem)

Full Screen Editor

Microsoft Basic

Telephone Modem

Commodore

VIC-2D

$299.95

12K

1 ull-Si/c

Typewriter

Style

fifi

4

62

512

6502

YES

YES

YES

YES

Standard

SUN. 9?

Alari1

400 > M

S399.00

I6K

1 lai

Plastic

Membrane

57

0

I)

:;(.

6502

YES

YES

NO

YES

S \

S.1W95

IV-

W/4A

S45J.O0

4HK

Fiill-Size

Typewriter

Style

48

0

0

192

TMS99OO

YES

YES

YES

YES

N, A

S45O.0O

TRS-8{K

Color

Crimpulcr

S3 99.00

32K

Calculator

Style

53

0

0

256

6809

YES

NO

YES

NO

S 99.00

JI54.W

'ManufaClureT'l iugge»ted retail price Mar. I, 1982

.It \Mts SM1MIM \u 2DSUFER

ROUTED m 1'iksiimr; i\cimh-.!<
SPACE

Read the chart and see why COMPUTE! Magazine' calls the VIC-20 computer
"an astounding machine for the price." Why BYTEJ raves: ".. .the VIC-20

computer unit is unexcelled as a low-cost consumer computer." Why Popular
Mechanics3 says "... for the price of around S300, it's the only game in town that is
more than just a game." And why ON COMPUTING INC.4 exclaims: "What is

inside is an electronic marvel... if it sounds as if I'm in love with my new
possession. I am."

The wonder computer of the 1980s. The VIC-20 from Commodore, world's

leading manufacturer of a full range of desktop computers. See the VIC-20 at your
local Commodore dealer and selected stores.

I April '81 issue '. May 'SI iuuc S Nowmbei "M issue -IFjII Mn>ue

— ____ — _ — -.„

^B Commivdore Computer S\ stems
■ f>81 Moore Kd.Kmyol Prussia. PA 11406
B Canadian Residents: Commodore Computer Sysierrn 1
■ 3370 Pharmacy Aw.. Agimroun. Oni.. Canada,M1W 2K4

Please send me more information on the VIC-20

commodore

COMPUTER

■ Address

■ City _ Stale.

COMMODORE 
® 

"THE WONDER COMPUTER 
OF THE 1980s. UNDER $300:' 

-WILLIAM SHATNER 

"The best computer value in the 
world today. The only computer 
you'll need for years to come." 

• 

. I ;':Q~~ • • :'oI.w. - u..;:.t:: 
0" ... , .11 In.· .. ..... , Til ' ,':.. ~rJ .' I ~ ~ 

_. . . . ~ ...., ,. •• ...- ..... " I n ,~ _ • , _. _ . " -, -, - .. -' -' , .. . :-= _. ,. •• D ... .... •• • • '" I \ 1 _ _ . _ 
.- ... • " • I t I ' 

.,. -"-' J" ... ....., V .. , '" "'" 1 • :: __ • .,~ on. 
• .. • • " I 

VIC·20" VS. OTHER HOME COMPUTERS 

C"mmooort' Ata ri ). 

Product •· ... Iort) VIC·10 400T\I 

Prict ' 5299.93 5J99.00 

Mallimum RAM Memory n il: 161>: 

Full·Sizt Flal 
Kc)'bollrd St)'le Typc .... ri ter Plastic 

Sly]e M embrane 

Number of KC)'$ 61> 17 

Proarammabk 
!'unction Keys , 0 

Graphic 5ynlhols 
On Keyboard 62 0 

Displayable Characlcr ~ 112 256 

MicroproceUor 6502 6502 

Accessible 
Machine l anlluage YES YES 

Uppcr / Lo"cr 
Cast Characlcl5 H S YES 

Opt'tlUCS ... it h all l'criphtrais 
(Dis k. P ri nter a nd Modem) YES NO 
Full Scr~n Editor YES YES 

Microsoft Bask Standard Nt A 

Telephone M ockm 5109.95 5199.95 

·"anuractum'" 'U"~led mall prict' Mal, I, 1982 

T" 
99/ 4" 

5454.00 

.a8K 

Full-Size: 
T YIX" n iter 

SI)'je 

" 
0 

0 

192 

TMS9900 

YES 

YES 

YES 

YES 

Nt A 

SJSO.OO 

TRS·80!> 
Color 

Compul .. r 

5399.00 

32K 

Calculator 
Style 

II 

0 

0 

256 

6809 

YES 

NO 

YES 

NO 

S 99.00 

SIS·U S 

Read the chart and see why COMPUTE! Magazine ' call. the VIC-20 computer 
"an astounding machine for the pric .... Why BYTE' raves: ••.. . the VIC-20 
computer unit i unexcelled as a low-cost consumer computer." Wh) Popular 
Mechanics) says ... ,. for the price of around $300, it's the only game in town that is 
more thanju.t a gam .... And why ON COMPUTING INC.' exclaims: "What i. 
inside is an electronic marvel ..• if it sounds as if I 'm in love with my new 
possession. lam." 

The .. onder comput.r of the 1980 •• The VIC·20 from Commodore, world 's 
leading manufacturer of a full rang. of desktop comput.ts. See the VIC-20 at your 
local Commodore deal.r and selected st.,.... 
IApnI'llwue :'Ma,. 'IllMlit )~'111_ 4Fa1I.II .... -, 

Commodore CompU lerS~ Menb I 
68 1 Moore Rd . . K l n~of PnI \S I!I . I''\ 19406 

, Canadiun RCl>ldenls: Commodore Co mpuler S )'slem~ ~ 
I 3370Ph;mn!lc)' '\\'e . • AgincourI . Onl . • Canad.a . M IW2K~ II 
~ Please ~nd me nlore IRfOlmulion on Ihe VIC·20 ~ 
f Namc' _______________ _ I 

• commodore I Add"" I 
Cil), ______ S I3IC' ____ z ip _ _ _ 1 

COI'v1PUTER l Phone I ___ - _______ .._____-..1 


