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Word Pro 3 Plus™ /64 and Spell Right Plus™ provide a total word 
processing solution for the Commodore 64™ which gives you : 

* Sophisticated Word Processing 
* Built-in Mail Merging for Form Letters 
* Math Functions for Column Totals 
* Fast and Complete Spell Checking via SpellRight Plus 
* A Super Value (two programs) for Only $99.95! 

Word Pro and Spell Right are both specifically designed for the 
novice user with no computer or word processing experience 
whatsoever. And with over 40,000 Word Pro versions sold , you 
can be sure that WordPro is a very sophisticated word 
processor loaded with powerful features including : Transfer, 
Insert, Delete, and Rearrange Text, Auto Page Numbering, Math 
Functions, Headers, Footers, Global Search and Replace, the 
Ability to Create Multiple Personalized Letters and Documents, 
and much more. WordPro can create documents of virtually 
any length and will print up to 165 columns wide. You get all of 
this PLUS fast and complete spell checking using SpellRight 
Plus! 

WordPro 3 Plus~/64 and SpellRight Plus~ are trademarks of Professional Software Inc. 

SpellRight Plus locates and highlights misspelled words and 
then allows you to quickly correct the misspellings -
improving the quality of your letters and reports. 
And , best of all , WordPro and SpellRight's powerful arsenal 
of features can be put to use almost immediately - by even 
the novice user. So whether you're a student, professional 
writer, in business, education or a hobbyist, you'll quickly 
become a WordPro Pro! 
Both WordPro and SpellRight Plus are also available separately 
at popular computer outlets nationwide. 

Invest in the best . . . Word Pro Plus. In a class by Itself. 

Professional Software Inc. 
51 Fremont Street 
Needham, MA 02194 

(617) 444-5224 
Telex: 951579 

Dealer and Distributor inquiries are invited. 

The Word Pro Plus Series was designed and written by Steve Punter of Pro-Micro Software Ltd. 
SpellRight Plus was designed and written by Dwight Huff and Joe Spata(ora of SpellMaster Systems, Inc. 
Some printers may not support certain WordPro 3 Plus functions and/or require an Interface. Please check with your dealer. 
Commodore 64~ is a trademark of Commodore Electronics Ltd. 



Youb~ta 
COOtJ!Ufer to cultivate 
your kids' minds. 

Make sure itS 
bearipg fruit. not 
growinJ vegetables. 

Introducing a whole crop of Leaming 
Adventure games from Spinnaker. 

When it comes to cultivating adventurous young minds. 
the computer's potential is endless. 

Unfortunately. the search for software that makes the 
most of that potential has been endless. too. 

That is. until Spinnaker created the Learning Adventure 
Series. A unique collection of games that reward curiosity with 
hours of adventure and learning. So the time kids spend with our 
games will help them develop valuable skills. Instead of just tired 
thumbs. 

But what really makes our Learning Adventure games 
unique - educational value aside - is how much fun they are. 
Which isn't too surprising when you consider you can do things 
like bargain with aliens. search a haunted house. or build your own 
railroad empire. In fact our games are so much fun. kids will really 
enjoy developing some very important skills. Deductive reasoning. 
note taking. and problem solving. for instance. 

So. if you're in the market for software that truly culti ­
vates young minds. pick the Spinnaker Learning Adventure Series. 

It's the best way to be sure your search will be fruitfu l. 
Spinnaker Leaming Adventure games are available 
for Apple. Atnri."' IBM~ and Commodore 64 •• home 
computers. 

It's New! TRAINS. TM 

You're in charge of an old-time railroad -and 
whether it turns into a bonanza or a bust 

depends on how well you 
run it. But either way 
you'll find that working 
on this ra ilroad is a 
cha llenge - and a lot 
of fun! Ages 10-Adult. 

Apple.Auin and IBM are registered trademarks of Apple Computer. Inc .. 
AU!ri. Inc. and International Business Machine Corp. Commodore 64 is a trade­
mark of Commodore Electronics Ltd. © 1984. Spinnaker Software Corp. 
All rights reserved. 

It's New! ADVENTURE CREATOR. TM 

Design a challenging adventure game 
that you or a friend can tackle - or let 
the computer 
design one for 
you. It's complex. 
exciting - and 
utterly addictive! 
Ages 12-Adult. 



IN SEARCH OF THE 
MOST AMAZING THING. TM 

It isn't easy to find-even in your B-liner. But 
you 'll have help from 
your Uncle Smoke 
Bailey as you search the 
universe to find the 
Most Amazing Thing. 
Ages 10-Adult. 

SNOOPER TROOPS~ CASE 1 & CASE 2. 
can you solve the mys ery of the Granite Point 
Ghost? Or find the Disappearing Dolphin? ·~ 
You'll have everything 
you need - but it's up 
to you to solve the 
case! Ages 10-Adult. 

S'PIYIYAK&R ,,, Disks for: Apple. Atari. IBM. and Commodore 64. 
Cartridges for: Atari and Commodore 64 -

(ADVENTURE CREATOR only). We make learning fun. 



-·--·----····· ==-._ .. _ .. _._-_-_ .. _-. -----.=. 
., .... __._ . ..... -.. 

If you thought you 'd never find fun games for 
your hardworking home computer, happy days 
are here. Because now ATARISOFT'M has all 
the great hies ... Pac-Man: Donkey Kong2 by 
Nintendo; Cencipede;M Defender~ joust; jungle 
Hum~ Moon Patrol; Pole Position; Gal<ixian: 
Ms. Pac-Man: and Battlezone'.M 

And we've got them for all the hit computers 
.. . Apple, IBM , Commodore 64, Vic-20, Colecovi­
s ion~ and TI 99/4A. We've got Pac-Man, Centi­
pede and Defender for Incellivision too. 

So dust off your joystick and ask your dealer 
for all the ATARISOFT hits. It 's the software your 
hardware's been waiting for. 

All the hits your computer is missing. 
ATARISOFT prooucts are manufaC1ured by Atari. Inc for use vnlh var10us computers and video game conSOles. ATARISOFT products are not made. licensed or appwved by the manulacturer(s) of these 
computers and video game conSOles. •Donkey Kong and Bal1fezone not avai able on Colecovision. 1. Trademarks of Bally Mfg Co Sublicensed to ATARI, Inc. by Namco-America. Inc 2 Trademarks and 
Cl Nintendo 1981 , 1983. 3. Trademarks and C Williams 1980. 1982. manufactured under license from W11/1ams Electron<:S 4 Trademark and C of Taito America Corporation 1982 5 Engineered and 
designed by Namco Ltd .• manufactured under license by ATARI. Inc Trademark and Cl Namco t982 Atari' 0 A Warner Communications Co C t984 ATARI . Inc All righls reserved 
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EDITOR'S NOTES 

Apple, in an extravaganza at 
San Francisco's Moscone Center 
yesterday, formally introduced 
their new personal computer, 
the Apple lie. Discussion with 
over one dozen dealers revealed 
a reaction which was uniformly 
positive, with the only concern 
being, "What about the Apple 
Ile?" 

Significantly, Apple's mas­
sive entry into the home and 
educational computing market, 
backed by an initial advertising 
push in excess of $15 million is 
being handled by their existing 
dealer network. While some 
units will be sold through 
department store or chain out­
lets, the majority will flow, un­
bundled, through Apple's dealer 
group. The rationale given for 
not bundling the system was 
that dealers would be better 
able to customize the system for 
prospective purchasers. 

During the course of all of 
this, Apple revealed that they 
have now sold almost 2 million 
Apple II's since_its introduction, 
and over 50,000 Macintoshes. 
By the time you read this, the 
external drive should be avail­
able for the Macintosh, and 
many dealers will have Apple 
Ilc's in stock ... or at least flow­
ing through their stores. Impres­
sively, both of Apple's recent 
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major announcements have 
been coupled with the actual 
shipment of the computers 
being introduced. 

Apple expects the Ile to be 
a forceful competitor in the 
home market, and stresses that 
the product is specifically tar­
geted for the serious personal 
computer user. Will the Ile suc­
ceed? Pricewise, it's competitive 
with the high-end PCjr system 
from IBM. It contains the same 
amount of RAM (128K), and 
built-in BASIC in ROM (albeit a 
smaller version with less power 
than that in the Cartridge 
BASIC of the PCjr). The Ile has 
one built-in disk drive, a key­
board that's a bit more standard 
than the frequently criticized 
keyboard of the PCjr, and an 
available software library of 
over 10,000 Apple II programs 
that will be compatible with 
the Ile. 

By the fall, Apple will be 
shipping a $600 flat panel dis­
play for the Ile which will 
display 24 lines by 80 char­
acters, and fully complement 
the already integrated design of 
the rest of the unit. The disk 
drive, for example, is built into 
the side of the combination 
computer /keyboard housing. 

ProDOS, the operating sys­
tem, is fully compatible with 

Apple DOS 3.3, and with a very 
minor change, DOS 3.2. Almost 
two dozen leading software 
vendors were exhibiting prod­
ucts for the Ile at the introduc­
tion, and Apple indicates that 
it's working with more than 100 
vendors at present. 

Has Apple come home? For 
now, it certainly appears that 
way. You can anticipate a rapid 
expansion of COMPUTE!'s edi­
torial coverage to include the in­
dustry's latest entry into the 
field of home and educational 
computing. Next month we'll 
have a full feature on the Ile, 
and further analysis of its 
future. 

Until then, enjoy your 
issue. 

Editor In Chief 
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Koala 
conquers 
The 
Keyboard! 

The KoalaPad !M is a touch­
sensitive controller for your com­
puter. The KoalaPad eliminates 
the need for tedious keyboard 
entry, difficult-to-follow instruc­
tion manuals and complicated 
commands. With the KoalaPad , 
you're in charge. 

Touch And Command 
Whether you own an Apple® 

Atari®, Commodore , IBM PC 
or PCjr, the KoalaPad and its 
ever-growing library of software 
will make your computer come 
alive. The KoalaPad unlocks the 
power and versatility of your 
computer. 

Assert your creativity with 
easy-to-use graphic design pro­
grams. There's even Koala Ware !M 
software to let you print out 
your designs. 

The KoalaPad is a proven 
educational tool. Programs like 
Spider Eater 'Mand KoalaGrams 'M 

help children to rapidly 
develop the ability to understand 
and relate concepts of color, 
form, design, music and 
language. 

New Business Software 
In addition to business graph­

ics, our productivity software will 
strengthen your grip on the 
bottom line. Koala's Speed Key 'M 
will send your fingers flying 
through important programs like 
Visicalc®, SuperCalc®, Lotus 
1-2-3™ , WordStar®, Multiplan !M 
pis : write and dBASE II !M. 

Take Control 
KoalaPads and software are 

available at many computer 
retail. catalog and fine depart­
ment stores throughout the 
United States. For more informa­
tion, see your local dealer or call 
toll free: 800-562-2327. 

Koala 's Speed Key with Lotus 1-2-3 

At Koala, we're putting com­
puter control into everyone's 
hands. 

Koala Technolog ies Cc.-. _ •ation 
3100 Patrick Henry Drive 
Santa Clara, California 
95052-8100 
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READERS' FEEDBACK 
The Editors and Readers of COMPUTE! 

How To Turn A Computer On 
I have a question concerning peripheral equip­
ment. When first turning on the computer equip­
ment, I've heard that it is advisable to turn on the 
accessories first and the computer last. Is it okay 
to have all three units (computer, disk drive, and 
printer) plugged into a single power strip, and 
turn everything on at once merely by turning the 
power strip on? 

Robert C. Leuten 

No. Computers , a11d electronic equipment i11 general, 
often have circuits that protect against damaging surges 
of power when equipment is first turned on. By leaving 
all your equip111e11t on and turning on the power strip, 
you defeat this circuitry. This could damage your 
eq u i pm en t. 

Also consider that the more devices 011 the power 
strip, the bigger the initial surge will be. So ge11erally, 
it's a good idea to turn 011 each piece of equipment in the 
proper order, one at a time. 

Another co111111only asked question is, "Jn what 
order should I turn on the computer equipment?" 

The Commodore 1541 disk drive owner's manual 
states that the computer should always be turned on 
last. Since the printing of that manual, Co111111odore has 
issued an update bulletin concerning the proper order 
for turning 011 the computer and its peripheral devices . 
Here are their recommendations: 

1. Co111puter, disk drive, printer 
2. Computer, disk drive, disk drive 
3. Computer, disk drive, disk drive, printer 

Variables In Atari Filenames 
Is there any way you can assign a filename to A$, 
and then open an Atari disk file named A$? 

James Beach 
Sure. Let's say someone INPL!Ts the name into a 
string: 

10 DIM T$(40),A$(20) 
100 PRINT "Filename":INPUT T$ 

You can then create a disk fi lename: 
110 A$= "D:":A$(3) =T$ 

now we OPEN the file, for read access: 
120 OPEN #1,4,0,A$ 
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Disk Drive Door Dust Defense 
I own a 1541 disk drive, and I would like to know 
if I should keep the disk drive door closed when 
it is not in use. I have read that if you keep the 
door closed, it will prevent dust from getting into 
the drive. On the other hand, I've also read that 
keeping the door closed also keeps the read/write 
head down, and the constant pressure will damage 
the head. Which would be better? 

Jerrell F. Schivers 

There is no compelling argument on either side of this 
debate. The pad that the read/write head rests on is soft, 
and shouldn't damage it with the door closed. On the 
other hand, dust can still find ways in with the door 
closed. 

Tokenized Commands In Tl Extended 
BASIC 
Recently, I was working in Extended BASIC on 
my TI-99/4A and found that I could enter com­
mands while in programming mode using the 
CTRL key. For instance, holding the CTRL key 
and pressing; produces the PRINT command 
after the line is LISTed. (Note: This won't work in 
immediate mode or in console BASIC.) 

As it turns out, most keys in conjunction 
with the CTRL key produce a command. I've also 
discovered that only one such command can be 
entered per line in this fashion. Can you tell me 
the significance of all this? 

Steve Hayner 

Like most computers, TI represents its BASIC co111-
mands internally in a tokenized, or numerically-coded, 
abbreviated form. Apparently, certain ke-tjstrokes gener­
ate the same codes as some tokenized commands. 

This technique is indeed limited to the Extended 
BASIC programming mode. Also, as you say, 011/y 
one command can be entered per line with this method. 
These severe limitations, along with the absence of 
documentation in the TJ-9914A reference manuals, lead 
us to believe that the use of tokenized commands i11 this 
manner is allowed through a quirk in the system. They 
are probably not a design feature. Regardless, the method 
that you've described does offer a shortcut for entering 
commands in certain instances. 



REST ON 
MAKES THE 

ATARI 
CHILD'S 

PLAY 
Reston Computer Group'" Q 

A Prentice-Hall Company -::.:-
11480 Sunset Hills Rd. 

Reston, VA 22090 

Available at your local bookstore and computer retailer, 
or call us at (800) 336-0338. 

ATARI, ATARI PILOT, ATARI LOGO and ATARI 400, 800, 600XL 
and SOOXL are regisfered trodemaoo al A tari, Inc. 

Reston has the books which make learning to program 
Atari™ computers fun. 

HELLO, COMPUTER: 
AN INTRODUCTION 
TO BASIC, by Lawrence 
P.Huelsmon, can help 
both tee n and adult 
beginners learn BASIC 
on many computers, 
including Atari '", using 

drills, programming proble ms, games, 
cartoons and on easy conversational style. 

SURVIVAL ON 
PLANET X WITH THE 
ATARI'' HOME 
COMPUTER, by Orkin 
and Bogos, uses the 
exciting adventures of 
Vivion on Planet X to 
teach kids basic 

programming concepts and techniques. The 
fun is inte rspersed with short programs, 
illustrated by noted animator Bud Lucky. 

ATARI '" LOGO ACTIVITIES, by Steve DeWitt, provides over 150 activities 
which encourage young and old al ike to be inventive and creative when 
using Atari Logo'" educotionol languoge. The book includes five big 
projects and an in-depth discussion of logo.'" 

ADVENTURES WITH 
THE ATARI '", by Jock 
Hardy, teaches you how 
to write adventure 
games in Atari PILOT" , 
Microsoft BASIC, and 
BASIC. It includes six 
actual adventure games 

to study, type in, and ploy, plus tips and 
techniques to help you create your own. 

A+ PROGRAMMING 
IN ATARI '" BASIC, by 
John Reisinger, is a self­
study workbook which 
gives you step-by-step 
instructions for BASIC 
programming on the 
Atari 400, 800, 600XL 

and BOOXL'" computers. Stressing top-down 
programming in a fun and friendly manner, 
this book is perfect for school, workshop 
and computer camp. 

If you want to make learning about Atari'" computers fun, then 
make Reston the teacher. 



We've found that a few tokenized commands can 
also be keyed in with the FCTN key. Here's a list of the 
CTRL- and FCTN- ke-i;strokes, and the commands they 
access: 

Key Command Key Command 

CTRLl TO CTRLD IF 
CTRL2 STEP CTRLF GOTO 
CTRL8 OPTION CTRLG GOSUB 
CTRL9 OPEN CTRLH RETURN 
CTRLO THEN CTRLJ DIM 
CTRL+ CALL CTRLK END 
CTRLQ UNTRACE CTRLL FOR 
CTRLW READ CTRL; PRINT 
CTRLE GO CTRLZ REM 
CTRLR INPUT CTRLX STOP 
CTRLT RESTORE CTRLV NEXT 
CTRLY DELETE CTRLN BREAK 
CTRLU RANDOMIZE CTRLM LET 
CTRLI DEF CTRL> ON 
CTRLO UN BREAK 
CTRLP TRACE FCTN 0 XOR 
CTRL/ AND FCTN; NOT 
CTRLA ELSE FCTN/ OR 
CTRLS DATA 

Modifying The Atari 400 Monitor 
Cable 
I have owned an Atari 400 for a little more than a 
year now, and I'm considering the purchase of a 
monitor. The monitor I want to buy has an RCA­
type jack, but my computer doesn't. Is there a 
way I can hook up a monitor to my computer 
without any extra cables? 

Davy Wong 

It's not that simple. The 400's video output is designed 
to work with a television set. The signals generated by 
the RF 111od11lator won't drive a monitor. Hooking. up a 
monitor would require rerouting the 400 circuitry to 
bypass the RF modulator, or installing a device to con­
vert the modulator's signals. 

Protected Disks 
What exactly is the difference between write­
protected and copy-protected disks? Can these pro­
tection devices be evaded on disk? Also, if my 
friend buys a program on disk, is there any way 
to transfer it to tape for me? 

Jon Regen 

Write-protected disks are disks that can be read fro111, 
but not written to. As yo11 hold a disk in the normal 
fashion, and slip it into your disk drive, you'll notice a 
little square 11otch cut out of the left side of the protective 
sheath. Inside your disk drive are a light-emitting diode 
and a phototrnnsistor. 

These two components are in-line with each other, 
and when you insert a disk, the light from the LED 
shines through the notch and into the. phototransistor. 
If the transistor detects the light, then the drive is allowed 
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to write to the disk. 
To write-protect a disk, place one of the stickt; tabs 

included with the disk over the square hole. This will 
stop the light from reaching the phototransistor, and 
signal the drive not to write to this disk. An attempt to 
write will cause the red error light on the front of the 
drive to blink. 

Copy protection is a different matter. More often 
than not, commercial software is copyrighted. This 
means that you 1nay not (under penalty of law) make a 
copy for any purposes other than specified by the software 
distributor. Software manufacturers 11se several differ­
ent methods to prevent copying, from different pro­
gramming techniques to special coding on the diskette . 

As for making a tape copy of the programs, the 
same answer applies . The copyright laws cover all copies, 
whether on tape or disk. Copies should not be made 
unless permitted by the software company. 

Gotcha! Champions 
My family has a VIC. This week we have been 
playing "Gotcha!" (COMPUTE!, February 1984) 
and I managed to get to the eighteenth screen. 
Since you mentioned that no one had reached 
this level yet, I thought I would let you know. 
When I got to the end it flashed yellow and said, 
"You made it!!!!" 

Mark Crow 
P.S. I am 11 years old, and I live in Cambridge, 
Ontario. 

You said that no one has ever survived 18 rounds 
of "Gotcha!" Well, I did, and I have two reliable 
witnesses-my mom and dad. They saw me make 
240 points and survive 19 levels. 

I am 12 years old and I go to Grant Middle 
School in Springfield, Illinois. 

Eric Jurgen 
P.S. My dad thinks I fixed the machine. 

Congratulations to both of you. 

Disappearing VIC? 
I own a VIC-20. I would like to know if Commo­
dore has decided to stop making VIC-20s. If so, 
why? If they have, will you be able to buy Com­
modore software and hardware for it? 

Jon Fedyk 
We've received many inquiries about this . Commodore 
asserts that they do not now plan to stop production on 
either the VIC-20 or the 64. Commodore and third-party 
software and hardware for both computers should also 
continue to be available for some time. 

As a point of interest, there are now two million 
V/Cs out there. 0 



Pictu~e yours_elf ~~ ,the 
world s greatest super· 
agent, Graham Crackers. 

V9u must go underc0ver and sneak into an 
e11Q~ous a.r~ mus~um. Incredibly, it's a front for 

c ~an iliternaHO:nal t~rrorist organization! 

Your secret mission is to heist all the artwork in 
search of a classified microfilm. If you don't 
carry it off in time, the world is doomed! 

- 'Grab the keys to the 90 fiendishly boobytrapped 
rooms (144 in Apple). Brave the multitude of 
heart-stopping dangers as you make your 

tQttUgus·.,lV'!Y through the deadly rooms. Test 
your cunning against overwhelming odds! 

Chilling suspense and. unknown terrors await 
you behind every door~ You must evade man­
eatitlKJ OQots. monstrous stompers, sweeper 
dr01ies~ancl tons of falling boxes - and make 
death-defying leaps from moving platforms. 

Only your artful handling of this dangerous 
assigpment can save the world from destruction! 

For Apple II & Ile, IBM PC & jr, Atari, 
Commodore 64, Coleco Vision & Adam. 

1984 by MicroLab, Inc. The Heist is a registered trademark 
of MicroLab, Inc. Apple II & Ile, IBM PC & jr, Atari 
Commodore 64, ColecoVision & Adam are registered 
trademarks of Apple Computer, Inc., IBM Corp.,Atari , lnc., 
Commodore Electronics, Ltd. and Coleco Industries, Inc .. 
respectively. 

THE COMPUTER ENTERTAINMENT DIVISION OF MICROLAB, INC. 
2699 Skokie Valley Aoad, H ighland Park, IL 80035 • (312) 433-7-650 





Whether you're a be­
ginner or an experi­
enced user, Reston can 
expand the world of 
the Commodore 64'" 
for you. 
COMMODORE 64'" 
COLOR GRAPHICS: A 
BEGINNER'S GUIDE, 

by Shaffer and Shaffer, explains how the 
Commodore 64 operates and teaches 
you how to read, understand and write 
simple basic programs for generating 
color graphics. Each topic includes a 
BASIC programs, line-by-line explana­
tions, and illustrations of what the screen 
should look like. 

COMMODORE 64'" DATA FILES, A 
BASIC TUTORIAL, by David Miller, is a 
step-by-step tutorial which tokes the 

mystery and misery out 
of creoting files. You'll 
learn how to manipu­
late and create your 
own files for home, 
hobby, business, educa­
tional, and investment 
purposes. 
ADDING POWER TO 
YOUR COMMODORE 64'", by Steve 
Cotes and Yohe Guzelimion, uses a first­
of-its-kind utility approach to help you 
master more of the advanced computing 
power of your machine than you ever 
though possible. You'll get on inside look 
at the workings and advanced features, 
all in on easy-to-understand style. 

MASTER MEMORY MAP : COMMO­
DORE 64 by Pave lko and Kelly, is a 
clearly wri ttc:11, friendly guide to all the 

Commodore 64'"'s 
memory locations 
places inside the com­
puter which act in 
special ways. You'll 
learn lots of special 
uses, including how to 
make music or create 
special characters for 
video games. 
You con find these guided tours of the 
Commodore 64'" of your local bookstore 
or computer store. Or order directly from 
Reston at (800) 336-0338. 

Reston Computer Group 
A Prentice-Hall Company e 
11480 Sunset Hills Road · - -
Reston, Virginia 22090 
COMMODORE 64 is a tradema rk of 
Commodore Electronics 



Stacked Wires That Strike 
There are several types of dot matrix systems, the 
most common of which uses stacked wires that 
strike in various configurations against an inked 
ribbon to form characters on paper. 

The early dot matrix printheads usually were 
limited to five wires horizontally by seven verti­
cally. This resulted in crude, often difficult-to-read 
rectangular characters, with ill-formed descending 
arms on the letters q, y, p, g, and j, for example . 
More recently, more wires have been added, pro­
ducing more fully formed characters. 

Cardco's LQ/2 is a $349.95 letter-qualihJ portable pri11ter 
which pri11ts 12 characters per second, and has built-in inter­
facing for all Co111111odore personal computers. It is also com­
patible with the PC, PCjr, TRS-80 , and other computers 
with parallel Centro11ics pri11ter output . 

A daisy wheel printer, on the other hand, 
has a printhead composed of formed characters 
which are located on the ends of spokes-or 
petals-emanating from a central, spinnable hub. 
The printhead looks like a high-tech daisy, hence 
the name . Daisy wheels leave an image very simi­
lar to a good typewriter, but print much more 
rapidly . 

Closing The Gap 
Daisy wheel printers generally are more expensive 
than dot matrix impact printers. And some newer 
dot matrix printers even rival the high-quality 
printouts from the daisy wheel printers . 

Thermal printers actually burn off a coating 
on special thermal paper. Their costs are relatively 
low and their quality good . But thermal printers 
require special heat-sensitive paper, which is more 
expensive in the long run and subject to eventual 
decay. 

How Fast Is Fast? 
Different printers operate at different speeds. 
Generally, the faster the printer, the higher the 
cost. 

"At the entry level, you're looking at a low­
end 100to140 characters-per-second (cps) printer, 
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for anywhere from $400 to $600," says Star Micron­
ics' Osgood . "That can go all the way up to a 
printer with 200 to 250 cps at upwards of a 
thousand dollars." 

Do you need a printer that prints twice as 
fast as the low-end model, if that means you'll 
have to pay twice as much or more in order to get 
it? This is where the tradeoffs start, and a smart 
shopper wiJl know what his or her needs will be. 

"A printer is a very slow device-it's one of 
the slowest devices you'll hang on your system," 
says Osgood . "You'll want to take into considera­
tion the amount of buffering a printer has (a tem­
porary storage area in the printer into which the 
computer can dump your data). If you can only 
have a one-line buffer on the printer, then you're 
going to tie up your computer for a long time. If 
you have a 16K or an SK or larger buffer, then 
you can off-load your data from the system in a 
much quicker time, freeing your computer to do 
other work." 

Okidata 's $599 Microline 92 dot matrix printer can print 
160 characters per second and, for correspondence quality, 
40 characters per second. 

Bidirectional And Logic-Seeking 
In addition to sizable buffers, the faster printers 
put characters on paper both forward and back­
ward rather than wasting the carriage-return time 
that occurs when a printhead must return to the 
left margin after each left-to-right pass. This is 
called bidirectional printing. Another advanced 
speed capability is logic-seeking, in which the 
carriage covers only the area of the line on which 
print is to appear rather than running from margin 
to margin on every return. 

Okidata's Ringuette suggests that you ask, 
"Do I really need 200 or 300 cps? Is that important 
to what I'm doing? Can I live with 100 cps?" 

The answer to those questions will be an im­
portant part of your decision on which printer 
you buy, he adds. 

No Irreconcilable Differences 
"Compatibility is another key issue," says 



Get t he jump on the weather· 
man by accurately fo recasting 
t he local weather yourselfl 

The beautifu l princess is held 
captive by deadly dragons. Only 
a knight in shining armor can 
save her now! 

A t ime-saving organizer for 
coupons, receipt s and mo re. 

A sc ient ifica lly proven way to 
develop an awesome memory. 

Cut your energy costs hy moni· 
taring your phone, electric and 
gas bi lls. 
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School-age and pre-school 
chi ldren are rewarded for right 
answers, corrected on thei r 
wrong ones. 

You are trapped in a five · 
story, 125· room structu re 
made entirely of ice. Find the 
exit before you freeze! 

MICRO MECHANIC 

Computerize car maintenance 
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A real braintlexer. Deflect 
random balls into targets on 
a constantly changing playfield. 

Take control of your personal 
finances in less than one hour 
a month. 

Create mult i-colored bar 
graphs with a surprisingly 
small amount of memory. 

A fun way to dramatically 
increase typing speed and 
accuracy. 

Get up to 30 new programs and games 
for less than 15 cents each­

every month in COMPUTE! #4 
## 

# 
Every month, COMPUTE! readers enjoy up to 30 brand 
new, ready-to-run computer programs, even arcade 
quality games. 

And when you subscribe to COMPUTE! a t up to 
40% off the newsstand price, you'll get them all for less 
than 15 cents each! 

You'll find programs to help you conserve t ime, ener­
gy and money. Programs like Cash Flow Manager. Re­
tirement Planner. Coupon Filer. Dynamic Bookkeeping. 

You 'll enjoy games like Air Defense, Boggier, Sla­
lom and High Speed Mazer. 

Your children will find learning fas t and fun with 
First Math, Guess That Animal and Mystery Spell. 

Looking for a challenge? You can wr ite your own 
games. Customize BASIC programs. Even make beau­
tiful computer music and pictures. 

It's all in COMPUTE! All ready to type in and run 
on your Atari, Apple, Commodore, PET/CBM, TI 99/4A, 
Radio Shack Color Computer, IBM PC or IBM PCjr. 

What 's more, you get informat ion-packed ar t icles, 
product reviews, ideas and advice that add power and 
excitement to all your home computing. 

And when it's time to shop for peripherals or ## 
hardware, check COMPUTE! first. Our product ,.# 
evaluations can save you money and costly mis-#Y 
takes. We'll even help you decide what to buy:# 
Dot-matr ix or daisy-wheel printer ? Tape # 
storage or disk drive? What about # 
modems ? Memory expansion kits? _.# SUBSCRIBE 
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From Dot Matrix To Laser Print 
The Changing Face Of Printers 
Selby Bateman, Features Editor 

"Not too many people use horses and bug­
gies anymore," says Jim Hafer, supervisor of 
product evaluations for Micro D, which mar­
kets the Abati LQ20 letter-quality printer. 

Hafer thinks that changes in printer 
technology could challenge, and possibly 
even supplant, the present generation of dot 
matrix and daisy wheel printers. 

The staccato chatter of these impact 
printers appears to be giving way to the quiet 
hum of thermal transfer, ink jet, and laser 
printers. Recent advances in aJJ of these tech­
nologies make their entry into the mass mar­
ket a virtual certainty. 

"It's probably going to happen a lot 
quicker than· we expect," he says. "There are 
additional advantages to some of the new 
printer technologies that are corning out." 

Boiling Ink 
"Take thermal transfer, which is wax­
embedded ink on a ribbon. The printhead 
actually heats the ink up, boils it, and forces 
it onto the paper. The image you get on the 
paper is letter quality from a dot matrix 
printer," he adds. "And it's actually raised 
lettering. You can run your fingers across it~ 
and feel the letters. So it provides a really, 
really high quality output." 

Hafer' s views are shared by International 
Resource Development, Inc. (IRD), a market 
research firm in Norwalk, Conn. Based on a 
study the company conducted, IRD predicts 
that dot matrix impact printers will soon lose 
the dominance they've enjoyed in the printer 
marketplace. 

"In 1983, impact matrix shipments ac­
counted for 72 percent of all unit shipments; 
by 1993, the figure wilJ be down to 20 per­
cent," the study indicates. "Itis not only 
under-$500, fully formed character printers 
that will be responsible for the transformation 
of the microcomputer printer industry." 

Low-Cost Contenders 
The report predicts that by 1985 thermal 
transfer printers which use ordinary paper, 
operate quietly at high speeds, and produce 
color graphics and near-letter quality text 
will have 12 percent of the market. By 1993, 
the market share will be 28 percent. 
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"The major advantage of impact printers, 
besides multiple copies, has been the ability 
to work with ordinary paper rather than some 
specially coated paper that might be difficult 
to get, as is the case with thermal printing," 
says Ken Bosomworth, IRD president. "How­
ever, the two major low-cost contenders­
thermal transfer and ink jet-also use plain 
paper. So they have no disadvantages vis-a­
vis the impact printer in terms of paper cost." 

Thermal transfer printers do have a 
higher ribbon cost, he notes, since the ribbon 
can be used only once. 

From Clogged Tubes To Cartridges 
Although ink 1et printers have been manu­
factured for quite a while, recent techno­
logical advances have improved them too. 
Traditionally, ink jet printers have drawn 
ink into tubes then shot the ink at high speed 
onto the paper. When idle for a while, the 
tubes tended to clog. Ink jet systems also 
suffered from a reputation for being messy. 

But Hewlett-Packard recently introduced 
a $495 ink jet printer, named the Think} et, 
which uses low-cost disposable ink car­
tridges. And other companies are working 
on improved ink jet systems as well. 

"We see ink jet printers as being a defi­
nite technological competitor/' says Ron 
Ockander, director of sales for Epson. "You 
create a membrane of ink over a hole, then 
blast it onto the paper. The problem with 
filling a reservoir (in older ink jet models), is 
that it would clog eventually. This way, you 
don't fill a tube." 

Laser Printing 
On the horizon, but not yet inexpensive 
enough for the home, is the laser printer. It 
works something like a photocopying 
machine. Instead of using a light-reflecting 
mechanism to form patterns on a rotating 
cylindrical drum, however, the laser actually 
writes on the drum. Electrically charged par­
ticles form patterns on the drum where the 
computer has told the laser to draw. 

But the least expensive laser printers 
cost about five or six thousand dollars. And 
the most expensive climb to the half-million 
dollar mark. 



Your Investment Advantage 

Stock 
AnaJyzer 

commoC:lore 64 

You've invested in the stock market for one 
reason-to have your money work for you. 
Now you can be sure it's doing just that ... 

with Stock Analyzer from Orbyte Software. 
Stock Analyzer gives you the advantage of 

knowing your stock's performance at any 
given time. The advantage of knowing its 

current value,. percentage and dollar gain or 
loss, and its position as compared to your 

entire portfolio. 

Stock Analyzer for the Commodore 64 is 
designed to keep accurate and complete 

management records of all your personal or 
business stocks, up to 250 with 25 active 

simultaneously. Through a simple, 
time-efficient process Stock Analyzer enables 

you to enter all vital information on each 
stock owned including the company name. 

cost basis, total number of shares, average cost 
per share, your designated stop/loss level and 

target price, and the purchase date. Then enter 
price updates whenever 

convenient-daily, weekly, 
monthly, etc.-and that's all you 

are required to do! 
From this basic data, Stock 

Analyzer's powerful calculating 
abilities begin. At your request, 

it will instantly tabulate, display, 
and print statistical analyses of 

individual stocks, of specified 
categories, or of the entire portfolio. 
It will generate reports tracing the 

transactions of all stocks sold 
(for tax schedule D) and of 

additional shares bought. 
These reports provide you with 

details such as short/long term 
status, stocks going long 

in 30 days, % and $ gain or loss, 
and much more. You'll be notified 

of stock prices not within your 
preset levels and sharply warned of 

stocks in a losing position. 
In addition, a variety of colorful 
graphs provide for even greater 

visual understanding. 

Stock Analyzer is the complete 
analytical program designed 

to '5Sist your investt:n6.Jl. 
decmioQS. It's the .advantap 

yeu need to get the ~WU­
resutts from yoilr money .. 
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THE INCOMPLETE WORKS 
OF INFOCOM, INC. 

Incomplete, yes. But it's not just 
because we're always bringing out 
new stories in the Infocom interactive 
fiction collection. Nor is it simply due 
to the fact that with all the writing and 
re-writing, honing and perfecting that 
we put into every one of our stories, 
our work is seemingly never done. 

The real reason is: an Inf ocom 
work of fiction can never be complete 
until you become a part of it. 

You see , as hard as we work at 
perfecting our stories, we always 
leave out one essential element-the 
main character. And that's where you 
enter in. 

Once you've got lnfocom's inter­
active fiction in your computer, you 
experience something akin to waking 
up inside a novel. You find yourself at 
the center of an exciting plot that 
continually challenges you with sur­
prising twists, unique characters 
(many of whom possess extraordi­
narily developed personalities), and 
original, logical, often hilarious puz­
zles. Communication is carried on in 
the same way as it is in a novel-in 
prose. And interaction is easy-you 
type in full English sentences . 

But there is this key difference 
between our tales and conventional 
novels: Infocom's interactive fiction is 
active, not passive . The course of 
events is shaped by the actions you 
choose to take. And you enjoy enor­
mous freedom in your choice of 
actions-you have hundreds, even 
thousands of alternatives at every 
step. In fact, an lnfocom interactive 
story is roughly the length of a short 
novel in content, but because you're 
actively engaged in the plot, your 
adventure can last for weeks and 
months. 

In other words, only you can 
complete the works of lnfocom, Inc. 
Because they're stories that grow 
out of your imagination. 

Find out what it's like to get inside a 
story. Get one from lnfocom. Because 
with Infocom's interactive fiction, 
there's room for you on every disk. 

lnFDCDll\ 
lnlocom, Inc. , 55 Wheeler Street. Cambridge. MA 02138 

for your: Apple II. Atari, Commodore 6-1 , CP/M8", DECmme, 
DEC Rainbow. DEC RT·ll . IBM PC- and PCjr, KAYPRO II. 
MS- DOS 2.0: NEC APC. NEC PC-8000. Osborne. Tandy 2000. 
Tl Professional. Tl 99/4A, TRS-80 Models I and Ill. 

·use the IBM PC version for your Compaq , and the MS- DOS 2.0 
version for rour Wang or Mindset. 



"Even the most optimistic developers 
of laser printers don't see them coming 
down below a $2000 selling price," says 
Bosomworth. "And in the home market, 
what people are really looking for is more 
like $200. 

"For that sort of price it's a contest be­
tween the ultra low-cost daisy wheel type­
like the one the Coleco Adam has-or various 
types of cheap dot matrix printers," he says. 

But Micro D's Hafer has a more optimis­
tic attitude about the future of laser printers. 
'1 think the most promising area is laser 
technology. Canon, for instance, has a raster 
scan laser printer that will imprint the image 
onto the drum, and photoelectrically develop 
it using a chemical developer." 

A Laser For The Macintosh? 
"It probably won't be on the market until 
late '84 or '85, and it will retail for from three 
to five thousand dollars," Hafer says. "It's 
rumored that Apple will be using that tech­
nology for the Macintosh. I don't see how 
they can effectively use any other type of 
technology, the reason being that the laser 

Axiom's $299 dot matrix printer with dot-addressable 
graphics is plug-compatible with the TI-99/4A . 

printer actually uses a video signal-a raster 
scan type of signal-to create the image on 
the drum. And the Macintosh is a completely 
video-based screen." 

ln addition to the Canon laser printer, 
it's reported that Ricoh of America, Inc., and 
Xerox are creating similar printers. 

Despite the expectations for thermal 
transfer, ink jet, and laser printers, many 
industry observers are not ready to assign 
the dot matrix impact printer to oblivion. 

'1'll tell you who will grab the market 
share," says Charles Srogus of Micro 
Peripherals, Inc. "It's going to be the (dot 
matrix) printers that are encroaching on the 
letter-quality printers. You're going to see an 
increase in the number of wires and the shape 
of the wires in the printhead. 

"And the people who are going to be 
the leaders in this are those who have to use 
that kind of technology to print their lan­
guage. The Japanese have had to work on 
this for some time," he says. "They have 
some very interesting products coming out 
that will also work in color." 

Ringuette. "In other words, what software pack­
ages am I going to run, and what computer am I 
going to run this on? 

"Does the printer really work with that sys­
tem? People get amazed by the compatibility prob­
lem. You get a printer, you hook it up, and it 
doesn't do anything because it's not compatible," 
he adds . 

When buying a printer, make certain that the 
printer will work with your particular computer, 
or that there is an interface you can buy which 
will make the two compatible. Printer: interfaces 
are usually Centronics parallel or RS-232-C serial 
types . If you're buying a printer from a store, 
have the dealer explain what interface you need 
to get the full capabilities of the printer for your 
computer. 

Questions To Ask 
Before you buy your printer, you should also know 
the answers to the following questions: 

The TTP16 is capable of printing bold face, double-strike, 
e ::x: pan de d , co1pressed, supers c •; Pt , subs c • ; pt , 

proportional spacing1 underlining, Pica, Elite, and 
Italicized print as well as hex qumps and graphics. 

Many dot matrix printers offer a variety of type styles, as does this thermal transfer printer from Fujitsu . 
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Handic -A Complete Line 
of Products to Keep Your 

Commodore 64 Busy 
-Everyday! 
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Handle your home 
budget, stock portfolio, 
loans and mortgages 
with Cale Result 
Cale Result Easy is a simple-to-use spread­
sheet program for the Commodore 64 . It 
includes 254 lines x 64 columns, built-in 
graphics, and flexible printout formats. 
Plug-in cartridge ... just plug it in and its 
ready. Perfect for cash flow analysis, perso­
nal net worth, IRA analysis, travel expenses, 
credit card expenditures, gas and elec­
tricity bills, etc. 

Cale Result Easy $49.95 

Cale Result Advanced gives you 32 pages of 
interrelated information. The three-dimen­
sional feature allows you to consolidate 
calculations in summary format. Cale Re­
sult Advanced comes on plug-in cartridge 
and disk. Disk drive required. 

Cale Result Advanced $99.95 

A complete database 
for the home 
Addresses, telephone numbers , appoint­
ments , birthdays, or records-whatever you 
want to remember-put it on DIARY, an 
electronic notebook for home use. DIARY 
comes on a plug-in cartridge. ltS easy to 
use and easy to learn, giving you the 
flexibility to design a personal calendar 
or address book. 

Diary $29.95 

Turn statistical 
information into 
graphic format 
GRAF 64 converts mathematical functions 
into graphical analysis on the Commodore 
64. An ideal program for studying math . 
Define a function , set the limits of an axis , 
plot a graph and display the extreme 
points , intersection values, etc. 

~in 

Graf 64 $29.95 

Develop your bridge 
skills 
Whether you're an experienced bridge 
player or a beginner, polish your skills or 
learn the game with BRIDGE 64. Play 
North-South, then switch to East-West in 
the same deal, the return to that deal again 
and test your skill with a different strategy. 

Bridge $39.95 

Handle-for the 
broadest range of 
Commodore products 
As the largest independent developer of 
Commodore software and accessories, 
Handic's broad range of business , educa­
tion and recreation products are designed 
exclusively for the Commodore user who 
demands quality and reliability. 

For more information and a catalogue of 
our products, see your nearest Commo­
dore dealer, or call us direct. 

Handic Software, Inc. 
Fellowship Business Center 
520 Fellowship Road, B 206 
Mount Laurel, NJ 08054 
Phone (609)663-0660 



Bundling Printers With Computers: 
Did Coleco Answer A Need? 
Selby Bateman. Features Editor 

Coleco made headlines late l<)st year when it 
introduced the new Adam computer system, 
complete with a letter-quality daisy wheel 
printer, all for under $700. 

Since that time, industry leaders and 
observers have waited and watched to see if 
Coleco's bundling was a brilliant idea whose 
time had come or merely a gimmick that would 
fail to catch c:m. The results, according to a 
number of industry leaders, have been a little 
bit of both. 

''There's a definite trend toward 
bundling," says Craig Ringuette, merchan­
dising manager for Okidata, a leading printer 
manufacturer. He admits, however, that he 
is dissatisfied with Coleco's effort. 

"The Coleco printer is a 12 cps (charac­
ters per second) daisy wheel. You can almost 
type as fast as that. You can't print graphics. 
That thing has so many limitations, I don't 
know how anybody could be satisfied with it 
for any type of real computer application. 
You'd be spending your whole life waiting 
for the printer to get caught up." 

Consumers Like Bundles 
Despite Ringuette' s assessment of the Coleco 
printer, he's convinced that bundling is at­
tractive to most buyers of personal com­
puters. "Say I'm Joe Consumer. I buy an 
Apple computer, and if there's an Apple 
printer sitting there, it's going to be a lot 
easier to sell me that than it is an Okidata or 
an Epson or anybody else. 

"It may not be the wisest move you can 
make, but you're seeing a trend toward it," 
he says. 

Opinions differ on the success of 
bundling, however. "I have not seen that to 
be a trend," says Rick Osgood, national 
technical support manager for Star Micronics. 
"It's something a marketing group will try, 
to see what the reaction is; and based on the 
reaction, decide to go whole hog or not. But 
across the industry, I have not seen that to 
be a large idea that has taken hold." 

A Question Of Profits 
"From a marketing standpoint, your periph-
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erals are your bread and butter. You can 
undercut (the retail pticing) on your main 
system-your CPU (central processing unit). 
You're not as likely to bundle your add-ons: 
printers, modems, disk drives," Osgood says. 

While some manufacturers have tried 
bundling in one form or another, it can create 
problems for dealers who sell to the public, 
says Ron Ockander, director of sales for 
Epson America, Inc. "We did a bundle last 
July. You could walk away with a printer 
and a computer, for the price of the computer. 
And Apple is doing it now with its Image­
Writer [the printer that is a part of the Macin­
tosh system]," he says. 

"But we have to be very careful that we 
don't alienate the dealer. If he wants to sell a 
different type of bundle, he likes to have that 
prerogative. And if you take that away from 
him by forcing him to buy in bundles, it takes 
away some of his merchandising capability," 
Ockander says. 

Experience Is A Factor 
For many first-time computer users, a 
bundled system is as attractive for a computer 
as it is for a stereo system, notes Jim Hafer, 
supervisor of product evaluations for Micro 
D. "It's going to have its place. There are 
certainly people who are going to want to 
buy a bundled package. But the people who 
are really dedicated to using computers-, and 
getting the most out of them, will buy their 
original accessories separately." 

Market researcher Ken Bosornworth 
believes that bundling will be attractive to 
consumers in the future. "Particularly as the 
home user gets more into using his computer 
to do teleshopping and electronic banking 
and so forth, he's really going to want a 
running paper record of transactions that 
he's initiated. 

"And I think you'll find that computer 
manufacturers are going to respond to this 
by both bundling and building in printers in 
many future home computers," he says. 
"But they will not necessarily be full 80-
column printers. They may be little cal­
culator-type strip printers." 



You're an Olympic athlete competing in eight key events at the 
Summer Games. How well can you score in track, swimming, diving, 
shooting, gymnastics and more? So realistic, there's even an opening 
ceremony and awards presentation after each event. 

Unlike other "Olympics-Like" games, Summer Games has incredible 
realism, superb state -of-the-art graphics and sound effects (including 
national anthems from 18 countries), and it is a true action-strategy game. 
In each event you must plan and execute your game strategy in order to 
maximize your score. It is not just a matter of how fast you can move 
the joystick. 

So change into your running shoes, ~· ~~t\IV 
grab your joystick and GO FOR ~j 'I A , 
T HE GOLD! - /, COtlPVTEJI~· 

One or more players; joystick controlled. Strategy Games tor the Act/on·6ameP/ayer 



The Inexpensive Printers Of 1984 
Kathy Yokal. Editonol Assistant 

Perhaps more than any other peripheral­
even computers themselves-printers have 
made tremendous advances over the last 
year. Higher-quality print technology that 
could only be found on over-$1000 models 
can now be had for less than $700. 

The following charflists features of.these 
inexpensive peripherals. We have tried to be 
as comprehensive as possible. If any manu­
facturer has been left out, we regret the 
omission. 

Here's a brief explanation of printer 
specifications: 

Compatibility: Perhaps the biggest stumbling 
block in matching a printer to your needs. 
Many printers will accept both parallel (Cen­
tronics) and serial (RS-232 or IEEE-488) inter­
faces; some even have cables for specific com­
puters. Be sure the printer you want has the 
correct interface, and that you have any nec­
essary cables or connectors. 
Print Technologij: The method employed to 
print characters on paper. In the under-$700 
category, there are several: impact (dot­
matrix or daisy wheel); thermal, which re­
quires special paper; thermal transfer, which 
works with any kind of paper; and ink-jet, 
which sprays the ink on the paper through 
tiny holes. (For more detailed description, 
see Selby Bateman's article "Choosing The 
Right Printer" elsewhere in this issue.) 
Speed: How fast the printer prints, usually 
noted in characters per second (cps). 

Pitch: Characters per inch {cpi) or characters 
per line (cpl). This can vary, if the printer 
supports software that calls for different 
fonts, like italics, double-width, or com­
pressed characters. 

•What print width do you want? The number 
of characters that a printer can put on a line varies 
from 32 to 40 to 80, and even up to 132. The 80-
column format is a s tandard with 81/z x 11-inch 
paper for word processing, and is thus one of the 
most popular widths. 

•Do you want to print graphics, or only text? 
Many dot matrix printers allow you to print an 
almost unlimited variety of graphic images . Daisy 
wheel printers, however, use preset, fully formed 

26 COMPUTE! June 1984 

Logic-Seeking?: To print as quickly as possible, 
many printheads will move in fl:te most 
economical direction, bidirectionally, and 
'1ook for" the closest character at the end of 
each line. 
Buffer: This is another way many printers 
save you time. A buffer is that area of a printer 
that "holds" the characters next in line to be 
printed, freeing up the computer for further 
input. Most printers have very small buffers, 
but buffer expansion cards are available for 
longer printing jobs. 
True Descenders?: On some printers, lower­
case letters that have "tails," like j, g, and y, 
do not-extend below the line. If you're using 
your printer for anything beyond casual 
home use, you will probably want a printer 
that can print true descenders. 
Paper: Maximum width paper you can use 
with this printer. Standard printer paper for 
use with tractor feed printers is 9.5 inches 
wide. With a friction feed printer, any size 
paper, up to the maximum regulated by the 
carriage width, can be used. 
Feed Type: Pin (tractor) and friction feed are 
the two most common found on printers for 
personal computers. Sprockets on the edge 
of the printer's platen catch the holes at the 
edge of the paper on tractor feed printers. 
Friction feed is similar to the way a typewriter 
holds the paper. Some printers have the op­
tion for both; if not, manufacturers often 
offer optional snap-on tractors. 
Suggested Retail Price: List price at the time 
this chart was prepared. Individual retailers' 
prices may vary. 

Most printers are capal;lle of printing 
graphics, as well as additional character sets 
beyond the standard 96-character ASCII set. 

characters. In addition, there are printers which 
support high-resolution images from your screen. 

There is evidence that personal computer 
users are becoming more interested in these 
graphics capabilities as the price of printers comes 
down. "That's because of the business market," 
says Micro Peripherals' Charles Srogus. "But 
people in the home have seen that. The consumer 
is looking at it and saying, 'Gee, this is fun. I'd 
like to do that myself.'" 



Real baseball is more than just hit­
ting, pitching and fielding. It's also 
your favorite major league teams, the 

. great stars of today and the All-
stars of yest~ear. It's statistics and 
coaching, and it's managing your 
own game strategy. With the World's 
Greatest Baseball Game, you have 
it all. Pick your major league line-up 
using the actual player and team 
stats. Then watch the action unfold 
against an opponent or the computer. 

Two modes let you choose between 
managing and controlling your team or 
managing only. The World's Greatest 
Baseball Game-everything you 
could ever want except the hot dogs 
and peanuts. 

One or two players; joystick controlled_ 

Strategy 6ames for the Act/on-6ame Player 
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For Owners And Users Of Commodore VIC-20"'And 64"' Personal Computers 

More fun 

Martian Prisoner, The Viper, Skydiver, 
Snoke Escape, Demon Star, Cyclon Zap 
and Oil Tycoon ore just a few of the 
ready-to-run games you'll find exclusive­
ly in COMPUTE!'s Gazette each month. 
Just type in the programs and watch 
your screen explode with colorful new 
computer game excitement. 

More challenge 
Ready to tackle more advanced projects? 
In COMPUTE/'s Gazelle you 'll learn How 
to Use Tope and Disk Files . How to Pro­
gram the Function Keys. Writing Trans­
portable Basic. How to Make Custom 
Graphics Characters. New Ways to 
Enliven Programs with Sound. One Touch 
Commands for the 64. How to use 
Machine Language. Speeding up the 
VIC 20- ond much more! 

Children will learn and develop 
new skills with States & Capitols Tutor, 
Wordmotch, Munchmath, Wordspell, 
Connect the Dots, Aardvark Attack and 
Alfobug . Computing for Kids, a regular 
monthly feature, will uncover new ways 
to involve your children in computing. 

More programs 
Programs to help you balance your 
checkbook, store your addresses, keep 
tax records, manage your personal 
business. You can create your own pro­
grams and games, improve your word­
processing, spreadsheets and data 
base management, load and run foster 
with 64 Searcher, VIC/ 64 Program Life­
saver, Quick find, Word Hunt, Disk Menu, 
VIC Timepiece, Automatic Proofreader 
and more . 

More buying 
guidance 
You'll profit from comprehensive reviews 
of everything from data-quality cassette 
tapes to software to graphics plotters and 
modems. Virtually anything that's compat­
ible with your Commodore is reported 
on in COMPUTE/'s Gazelle. With this 
kind of expert help, every computer pur­
chase you make con be the right one! 

More savings 
You can save up to 40% off the news­
stand price of COMPUTE/'s Gazelle by 
subscribing now. All you do is mail the 
coupon below or the postpaid card 
bound into this issue. But don 't delay! 
Subscribe now to start receiving every 
issue of COMPUTEl's Gazelle. 

Yes! Start my subscription to 
COMPUTE!'s Gazette at big 
savings off the newsstand price: 

D 1 year $20-Save $10 
D 2 years $36-Save $24 
D 3 years $54-Save $36 

Address---------

City __________ _ 

State Zip ____ _ 

D Payment enclosed D Bill me 

Charge my 
D Visa D MasterCard D Am. Ex . 

Account No. Exp. Date 

COMPUJE's CALL TOLL FREE 
•AB•WW• aoo-334-~~~ l 

L~·.!!>=2~=:!!!.".2!!::~1~ 
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troducing 
The Switcli Hitter 

The computer compatible electronic typewriter from Swintec. 

Now there's a full-featured intelligent typewriter that 
can do double office duty as a letter quality computer 
printer ... with just the simple flick of a key switch! 

The 1146CM P electronic typewriter from SWI NTEC 
has built-in interface capabilities which allow it to 
fuAction with virtually any computer. The computer 
compatible capability of the 1146CMP makes it 
possible for your computer to perform word proces­
sing and print-out functions easily. 

As a t)!pewriter, the 1146CMP has all the eleGtronic 

Best of all, the 11 46CMP is extremely easy to use. 
No special training is required to i:;ierform either 
typing or word processing operations. And the 
1146 CMP is available, complete with computer 
interface, for under $600. * 

"f.he computer is basrc to the fully automated office; 
SWINTEC computer compatible typewriters bring 
office integration one step nearer. 

Switch to SWINTEC . .. and get our Switch Hitter 
features needed for effi­
cient typing: 46 characters 
of correction memory, a 
relocation key for quick 
positioning after correct­
ing, automatic paper 

~------ -------------~ 
on your team. 

feed, both forward and 
reverse indexing, and 
repeat capability on 
all keys. 

I I want to know more about the SWINTEC 1146CMP 

I D Send me more information 
I D Have a SWINTEC dealer contact me 
I 
I NAME TITLE 

: COMPANY 

I ADDRESS 

I 
I CITY STATE ZIP 

: TELEPHONE 

·Also available as 1146CM. without 
interface. at an even lower price 

CORPORATION 

23 Poplar Street 
East Rutherford. NJ 07073 
800/225-0867 

·~ 





If you want to stay ahead of the personal computing 
revolution ... 
. . . welcome to COMPUTE!'s PC & PCjr! 

This exciting new magazine from COMPUTE! takes 
you inside the PC and the incredible new PCjr to bring 
you inside information you'll find nowhere else. 

You'll discover how to get the most computer power 
for your money. At home. At school. At work. With easy­

to trade-offs to ul timate success. 

Telecomputing with Your IBM. How to link up with dis­
tant computers over ordinary phone lines, access infor­
mation services, even do office work at home with your 
own machine! 
Music and Graphics. How to play songs and create 
sound effects with your PC or PCjr. Programs to gener­
ate impressive hi-res graphics and computer animation. 

Your First Hour with an IBM. to-run programs. Challenging 
projects for advanced users. 
Brand new sound and graphics 
applications. Plus some of the 
mos t exc it in g compute r 
functions outs ide of the top­
secret research labs! 

From the publishers of COMPUTE! How to avoid those opening 
night jitters and get your com­
puter up and running fast! 

We' ll help you decide what 
to buy. With ind epe nd e nt 
eva luat ions of ha rdw a re , 
softwa re a nd periphe ra ls. 
Comprehe ns ive r eviews of 
new products as they're intro­
du ced . Ha rd -no sed eva lu a­
t io ns o f eac h mac hin e 's 
strengths and weaknesses. 

COMPUTE!'s P C & P Cj r 
will keep you on the leading 
edge of perso nal co mput ing 
lik e no other publication can. 
Here are some of the features 
you can look forward to: 
Welcome to the PCjr! A com­
pl ete in trodu ction to IB M's 
newest pe rs on al co mpu te r, 
and a fascinating peek at t?~ 
8088 micropro cessor - t l\e 
t iny-but-talented brain of he 
PCj r. 
Designing PCjr - The I 
Story. PCjr 's creators t 
they des igned the ne 
put er - from originabp 

C~l1J.\l<T :I< 
SJ.~llNC;S­
C)FFEI 

issues-a :tl% siwin . 
off the cover price. -~ 
What's more . I rcse € 

thl• ri1d1t to canl'el 
any t ime· for a fuH 
pro-ra ta n •fund. 

Announcing 
the magazine 
that takes you 
inside the IBM 

PC and the PCjr. 

COMPUTE!'s 

Financial Analysts. Ready-to­
ru n progr ams to he lp you 
make intelligent investments. 
PC vs. PCjr. Which one is right 
for you'? COMPUTE! 's PC & 
PCjr helps you decide! 
PLUS: Programming the func­
tion keys to suit you . Speeding 
up BASIC without resorting to 
machine language. Tape, disk, 
or hard disk'? Buyer 's guides. 
Ho w t o tak e a dvantage of 
free public-domain software. 
Comput ing activities for the 
whole family. Reviews. Games. 
Edu cationa l programs fo r 
c hild ren. And much , muc h 
more! 

Subscribe right now and you 
can enjoy special Charter Sub­
sc ri be r Sav in gs on COM­
PUTE!'s PC & PCjr - just $24 
fo r t e fi rst 12 big issues. That's 
33% off the cover price! 

To star t receiv ing COM­
PUTE! 's PC & PCj1; just mail 
the postpaid card in this issue 
or the coupon below today. 

OR CALL TOLL FREE 
1-800-334-0868 

ent enclosed 

MasterCard 

Al"ct. :\o. 

Exp. Da te 



· Avoiding Printer Problems J.BlakeLambert.AssistantEditor 

When you first bring your new printer 
home-before you connect it to anything­
you should read through the manual. And if 
you have an add-on interface, read its man­
ual, too. If you just pull everything out, try 
holes till the plugs fit (or bend), plug every­
thing in and say, "I command thee: PRINT," 
it probably won't work. You may get a few 
things to work thls way, but you're likely to 
run into problems. 

Don't Force Connections 
After looking through the manual, follow 
the recommendations for connecting the 
printer to the interface (if necessary) and 
computer. Don't force connections together. 
The connections should be snug, but if the 
parts don't fit, check the diagrams and text · 
to make sure you are doing everything right. 

You may need to install the print ribbon, 
and check the print head (or insert a daisy 
wheel, on letter-quality printers). Check the 
manual for instructions_, and check on the 
printer for st_ickers with diagrams and instruc­
tions that may have been left out of the manual. 

Before you turn the system on, check 
the printer manual to see the correct setting 
for the DIP (Dual In-line Package) switches. 
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These allow you to select the functions that 
the printer will default to-the normal settings. 
Some interfaces also have internal DIP 
switches which you need to set to get the 
best results. See the interface manual to find 
the correct switch positions for your system. 

Sometimes just feeding the paper 
through the printer causes problems. Most 
of these are easily cured. When using con­
tinuous pin-feed paper, make sure the paper 
is not in a bind anywhere on its way to the 
printer. If your printer allows for both regular 
and pin-feed paper, be sure the platen is set 
for the correct mode. If the platen is holding 
the paper while the tractor mechanism is 
trying to pull the paper through, this can 
cause the paper to jam. 

The first time you print something, don't 
be shocked if the printer puts everything on 
one line, or if you get double-spacing when 
you expected single. This is usually not a 
problem with the printer. Instead, it can 
mean that the DIP switches are still not set 
correctly, or that you are using the incorrect 
interface mode. Experiment with the inter­
face modes; you can't hurt anything, and 
you may discover some features you didn't 
know about. C 



THERE'S A COMPUTER BORN EVERY MINUTE ... 

GIVE IT A HOME. 
For $89.95 with the CS-1632 you can house your computer. 
peripherals. and accessories without spending a fortune. 

For those with a large computer family the CS-2748 gives you all the room you 
need for your computer, monitor. printer. peripherals. soRware, etc. at a price 
that's hard to believe: $299.95. 

The CS-1632 computer storage 
cabinets compact yet functional 
design fits almost anywhere 
while housing your computer 
monitor. joysticks. software. 
books and peripherals all for 
only $89.95. 
The slide out shelf puts the 
computer at the right height and 
position for easy comfortable 
operation. 
The fold up locking door keeps 
unwanted fingers off the key 
board when not in use. 
To storejoysticksjust tum them 
upside down and slide them into 
the inverted storage rack. 
Twist tabs on the back of center 
panel aUow for neat concealed 
grouping ofwtres, while power 
packs rest hidden behind center 
panel on shelf. 
The slide out soRware tray 
has room for 14 cartridges or 
cassettes and up to 30 diskettes. 
Most brands of soRware will fit 
between the adjustable parti· 
lions with a convenient hook for 
the spare key at rear. 
Stand fits Atari 400 & 800, 
Commodore 64 & VIC 20. 
Ti 99/ 4A and TRS-80. 
Cabinet dimensions overall 36" 
high x 33· 7 /8" wide x 16" deep. 

HYiBJ 
: !SYSTEMS ' ·· 

To order CS-1632 send $89.95 to: To order CS-2748 send $299.95 to: 

P.O.Box446 
WHt L'fDA, OR 97068 
For Fast Phone Orders CaU Toll Free 1-800-547-3100 
Inside Oregon Call (503) 635-6667 

Name __ -1----------------------~ Address ________________________ _ 

City _____________ State _____ Zip ----
Quantity ___ CS-1632 QuanUty ___ CS-2748 

0 Goldei:i Oak Finish O Natural walnut finish 
0 My personal check. cashiers check or money order is enclosed. 
0 Bill my VISA# Exp. Date _ 
0 Bill my MasterCard # Exp. Date __ 
0 Please include freight charge on my VISA or MasterCard. 

Card Holders Signature ------------------­
lmmedia1eshlpmen1 ii ui llock If not. allow 3.4 wuks fordellvery II personal check as wi1 allow oddltional 
2 weeks. CS· 1632 ships UPS frelQht coUeci from Oregon. CS-2748 ships by1ruck frtlQht collect from Oregon 
Pncu •ubject 10 chonQ• Shipmenr subjee1 10 ovailablllty 

Both the CS-1632 and CS-2748shlp unossemble.d"' iwo conons Assembly reqwres only a screwdriver. 
hammer. and • few mJnu1es or your tlrm. 
Choico In slrnula1ed woodQrain of warm Q<>ldtn oak or nch notural walnut lilllsh 

The two slide-out shelves put 
the keyboard at the proper oper­
ating height while allowing easy 
access to the disk drives. 
The bronze tempered glass door 
protecting the keyboard and 
disk drives simply lifts up and 
slides back out of the way during 
use. 
Twist tabs on the back of the 
center panel allow for neat con­
cealed grouping of wires while 
a convenient storage shelf for 
books or other items lies below. 
The printer sits behind a fold 
down door that provides a work 
surface for papers or books 
while using the keyboard. The 
lift up top allows easy access 
to the top and rear of the printer. 
A slot in the printer shelf allows 
for center as weU as rear 
feed printers. 
Behind the lower door are 
a top shelf for paper, feeding the 
printer. and a bottom shelf to 
receive printer copy as well 
as additional storage. 
Stand fits same computers 
as the CS-1632 as well as the 
Apple I and n. IBM-PC. Franklin 
and many others. 
The cabinet dimensions overall: 
39-1/2" high x 49" wide 
x 27" deep. 
Keyboard shelf 20" deep x 26" 
wide. Disk drive shelf 15-34" 
deep x 26" wide. Top shelf for 
monitor 17" deep x 27" wide. 
Printer shelf22" deep x 19" wide. 



Pests 
Kevin Worom 

Poor foe . Weeds and blight are choking and wilting his 
flowers. Use a joystick to help him save his blossoms 
from oblivion . Originally written for the Commodore 
64, versions are included for VIC-20, IBM PC, and 
PCjr. 

Ever since man cleared his first plot of ground 
and planted a few seeds, he has fought an endless 
battle with the enemies of his garden, the dreaded 
weeds. Now, you can join the agrarian struggle, 
and you won't even have to get your hands dirty. 

Using a joystick plugged into port 2, you can 
guide Joe the gardener as he races aro~nd,. spray­
ing weeds where they appear and fum1g~tmg hrs 
flowers against another deadly enemy, disease. 
Joe not only has weeds and disease to contend 
with, but he also must keep track of time. If he 
spends too much time killing weeds and spraying 
flowers, the timer will run down and disease will 
overrun his garden . 

If Joe manages to overcome all these obstacles, 
he will advance to the next level of difficulty where 
more flowers and nastier weeds await him. When 
Joe completes a level, the amount of time re­
maining on the clock is awarded to him in the 
form of bonus points. 

A Two-Minute Flower Show 
At the beginning of each game, Joe has two min­
utes to complete the level, but with each successive 
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level he gets 15 extra seconds to finish his work. 
There are three kinds of flowers in Joe's garden­
yellow daisies, blue daisies, and red roses . They 
all must be fumigated to complete a level, but Joe 
doesn't have to kill all the weeds on a level. 

All it takes to fumigate a flower is to position 
Joe's spray gun so that it points to a flower, then 
press the joystick button. Flowers which have 
been fumigated turn white. The process is the 
same for weeds, but Joe's spray is a deadly poison 
to weeds, bringing instant disintegration . 

Joe gets 10 points for fumigating yellow 
daisies, 20 points for blue daisies, and 40 points 
for roses. Killed weeds are worth five points. 

The Life Cycle Of Weeds 
Weeds grow in three stages . They start off as 
seeds, grow to sprouts, and then become adults. 
In the adult stage, they multiply rapidly by spread­
ing seeds which grow to adulthood and then re­
peat the process. If too many weeds are allowed 
to grow in the garden, the game ends and a TOO 
MANY WEEDS message appears on the screen. 

Likewise, if time runs out, the game will end 
and a TIME'S UP message will appear. 

The highest score will be kept and displayed 
by the computer between games. Playing "Pests" 
takes a quick mind and a fast trigger finger, so if 
you've ever wondered if you have a green thumb, 
here is your chance to find out. 
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ENTER:THEBRADYADVENTURE 
If you're bored with the ordinary, 

dreary functions you've been perfonn­
ing day-by-day and even games have 
Jost their Juster, Brady brings back 
the adventure! You and your 
Commodore 64 can enter a whole 
new colorful world of excitement -
if you're in command. 

Brady Communications, Inc., 
puts you in control of the fun with a 
complete line of amazingly easy-to· 
read books, published especially for 

you and your Commodore 64. Whether 
you're a beginner, an advanced user, 
a whiz kid, a parent, a teacher or a 
hacker, Brady publishes the books to 
teach you how to make the most of 
your computer. From BASIC to games, 
from graphics to sound, from software 
to debugging, these books will let you 
key into your imagination in micro­
tirne and bring it up on screen. Enter 
The Brady Adventure-the excite­
ment is all yours. 



BLAST OFF WITH BASIC 
GAMES FOR YOUR 
COMMODORE 64 

David Busch 
This is the first really fun 

approach to BASIC ever devised. The 
book containing time-tested, highly 
visual _games makes it easy to learn 
BASIC programming on the Com­
modore 64 computer. It includes 25 
games that take advantage of the 
Commodore's special features 
including graphics, sound and joy­
sticks. The programs are even suitable 
for customizing for further fun. 
1984/ 128pp/ paper/ISBN 0-89303 -333-2/ 512.95 

BLAST OFF WITH BASIC 
GAMES FOR YOUR VIC 20 

David Busch 
Twenty-five games make it simple to 
learn BASIC for your Vic 20. With 
twenty-five, time-tested, highly 
visual games, this book lets you take 
full advantage of the fun available on 
yourVic20. 
1984/ 128/ paper 0-89303-334-0/ $12.95 

COMMODORE 64: 
AN INTRODUCTION TO BASIC 

PROGRAMMING AND 
APPLICATIONS 

Larry Joel Goldstein & Fred Mosher 
In this volume the master teacher 

has taken a hands-on approach to 
BASIC language and practical real­
life applications. The book gives a · 
complete and up-to-date account of 
what the Commodore 64 is and how it 
works. Page b_y page, the reader is 
introduced to DOS and BASIC. It 
shows how to program for personal 
and professional needs and includes 
programs for mailing lists, word pro­
cessing, telephone lists, graphics, 
sound, and file handling-plus exten­
sive coverage on structuring, planning, 
and debugging programs. 
1984/ 288pp/ paper/ ISBN 0-89303 -381-2/ $14.95 

ADVANCED BASIC 
PROGRAMMING FOR THE 

COMMODORE 64 AND OTHER 
COMMODORECOMPUfERS 

Michael Richter 
This is the next step for the 

Commodore user who has mastered 
the basics and wants to move on to 
more advanced software. In this book, 
the reader will learn how good 
programs are written, how to read 
and use them, how to know a good 
one when they see it, and how to gain 
knowledge through the experience of 
writing advanced software. 
1984/ 204pp/ paper/ ISBN 0-89303-302-2/ 514.95 

COMMODORE 64: GETTING 
THE MOST FROM IT 

TimOnosko 
Written for users with little or no 

previous programming experience, 
this handy guide is the only source 
with information on all three versions 
of the Commodore 64. It includes 
material on both the classroom model 
and the portable version. It offers a 
thorough and understandable intro­
duction to the computer-including a 
solid approach to BASIC pro~m­
ming. It covers word processmg, 
color graphics, and sound. 
1983/ 320pp/ paper/ ISBN 0-89303-380-4/ $14.95 

BRAIN GAMES FOR KIDS AND 
ADULTS USING THE 

COMMODORE 64 
John Stephenson 

Between the front and back 
covers, this volume contains more 
than 40 exciting and challenging 
games. Designed to entertain and 
educate the reader, it teaches pro­
gramming and the application of some 
very important mathematical concepts, 
without the pain. The games are short 
and precise and are targeted toward 
whose who learn best by doing. They 
can be played and enjoyed without an 
understanding of the mathematics 
involved. This is one volume you'll 
want to have for fun-for kids of 
all ages! 
1984/160pp/ paper/ ISBN 0-89303-349-9/ $12.95 

BRAIN GAMES FOR KIDS AND 
ADULTS USING THE VIC 20 

John Stephenson 
This is the volume especially for 

your Vic 20. Containing more than 40 
challengin~ games, the book teaches 
programmmg and some basic math­
ematical concepts simply in the doing. 
Be sure and have this book to make 
your Vic 20 more fun. 
1984/ 160pp/ paper/ISBN 0-89303-347-2/ $12.95 

HANDBOOK OF BASIC FOR 
THE COMMODORE 64 

Fred Mosher & David Schneider 
For the beginner, here is the 

book to buy with your Commodore 64. 
It is simply organized by BASIC 
programming statements so while 
programming, the user can go directly 
to the information he needs without 
confusion or delay. This one-of-a-kind 
guide contains the same information 
as the BASIC reference manual 
supplied with your Commodore, re­
written especially for the new user. It 
presumes no knowledge of BASIC 
and explains the materials supplied 
in the manual. 
1984/256pp/ paper/ ISBN 0-89303 -505-X/$14.95 

These and other Brady Books 
written specifically for your Com­
modore 64 and Vic 20 are available at 
B. Dalton Booksellers, Walden Books, 
and other fine bookstores and com­
puter dealers nationwide. Or, call 
800-638-0220 for information. Brady 
Communications, Inc. is a Prentice­
Hall Company, located in Bowie, 
Maryland 20715. 
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!II th is 64 version of "Pests," the player tries to fe rtilize the 
flowers. 

If you want to save yourself the trouble of 
typing the Commodore 64 version of th is program, 
send a stamped, self-add ressed envelope, a blank 
cassette or diskette (1541 fo rmat), and $3 to the 
add ress lis ted below, and I w ill make a copy (64 
version only) for you . 

Kevin Wora 111 
431 4 Killar111et 
Corpus Christi, TX 78413 

Program 1: Pests For Commodore 64 

Refer to the "Automatic Proofreade(' article before typing this 
program in. 

10 POKE53280,0:POKE53281,0:GOT01000 
:rem 234 

15 C0=54272:JL=56320:TR=l6:N=l5 :rem 245 
20 GOSUB10000:GOSUB6000:DIMPP(200),JP(l5) 

,CS(l5),DN$(15) :rem 121 
23 SC=0:D=l5:E=3:QW=E:ET=200:WL=20:LV=l:D 

N$="{HOME}{l2 DOWN}" :rem 148 
25 RS=439:AV=ll04:U=40:B=32: FC= 7 : FI=0:GOS 

UB3000:TI$="000000" :rem 145 
31 PRINT II { CLR} {WHT} SCORE: II; SC: PRINT II 

{HOME} "TAB ( 15) "LEVEL:"; LV: PRINT" {HOME} 
"TAB ( 28) "TIME:" ;TI$ : rem 44 

32 POKE1064+C0,5:POKE1064,85:FORK=l065T01 
102:POKEK+C0,5:POKEK,67:NEXT :rem 190 

33 POKE1103+C0,5:POKE1103,73 : r em 60 
34 FORK=ll04T01944STE P40:POK EK+C0 ,5:POKEK 

,66 : POKEK+C0+39,5:POKEK+39,66 : NEXT 
:rem 148 

35 POKE1984+C0,5:POKE1984,74:FORK=l985T02 
022:POKEK+C0,5:POKEK,67:NEXT :rem 226 

36 POKE2023+C0,5:POKE2023,75:PL=l9l:QF=0 
:rem 49 

39 FORK=lT03: FORJ=l TOD :rem 162 
40 FP=(INT(RND(l)*RS)*2)+AV:SP=FP+U 

:rem 71 
50 IFPEEK(FP)<>BTHEN40 :rem 79 
55 IFPEEK(SP)<>BTHEN40 :rem 97 
60 POKEFP+CO,FC:POKEFP,PL:POKESP+C0,5:POK 

ESP,207:QF=QF+l: NEXT:D=D-10 :rem 102 
70 IFFC=7THENFC=3:PL=l92:GOT090 :rem 166 
80 FC=2:PL=l93 :rem 16 
90 NEXT:D=D+30:0P=ll05:POKEOP,196:WC=203: 
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The player scra111/Jles to kill weeds before //1ey ovcrr1111 the 
screen (VIC version of "Pests''). 

X=0 :GOSUB 300 :TI$= "000000 ": GOT0 110 
:rem 121 

100 I FH<0THENH=0 :rem 184 
101 I FE<0THENE=0 :rem 179 
103 I FWC=2 06THENWC= 203: X=X+E: GOSUB300:GOT 

011 0 :rem 22 
10 5 GO SUB 32 0 :rem 17 1 
110 L=TI+ 500 : GOT04000 :rem 175 
300 .FORH=XTOX+E : rem 194 
305 WP =INT(RND(l) * (RS * 2))+AV : IFPEEK (WP)<> 

BTHEN305 :rem 197 
310 PP(H)=WP: POKEP P( H)+C0,9:POKEPP ( H),WC: 

NEXT:E=E+l: IFH >WLTHEN8 000 :rem 156 

315 RETURN : rem 121 
320 FORH=XTOX+E: POKE PP ( H)+C0 , 9 : POKEPP (H ), 

WC: NEXT: RETU RN :rem 131 
10 00 REM CHR. SET LOADER :rem 83 
1010 PRINT " (CLR) (WHT }LOADING CHARACTER SE 

TINTO MEMORY ... ":PRI NTCHR$(142) 
:rem 239 

10 20 POKE52, 48 : POKE5 6,48 : CLR: Z=5 6 334 
:rem 78 

10 30 POKEZ,PEEK(Z ) AND25 4 :rem 183 
1040 POKE1 , PEEK(l)AND251 :rem 99 
10 45 IFPEEK ( l3950 )=24THEN10 60 :rem 10€ 
1050 FOR I=0T02047 : POKEI + l 2288 ,PEEK ( I +532 4 

8):NEXT :rem74 
1060 POKE1,PEEK( l )OR4 :rem 207 
1070 POKEZ,P EEK (Z )O Rl :rem 31 
1080 POKE5 3 272 , (PEEK ( 53272 ) AND240 )+1 2 : BC= 

13816 : rem 231 
1090 FORK=lT0 4 : FO RNM=BCTOBC+7 : READCD :POKE 

NM ,C D: NEXT : RESTORE:BC=BC+8: NEXT 
:rem 17 

1095 BC= BC-8: FORNM=BCTOBC+l ll :READCD:POKE 
NM ,CD: NEXT : GOT0 15 :rem 197 

2000 DATA0, 0 , 0 , 0,24,126,23 1 , 60 : r em 203 
2010 DATA24 , 60 , 66 , 153 , 189, 255 , 126 , 60 

:rem 31 
2020 DATA60, 126 , 255 , 189, 1 53,66 , 60 ,24 

:rem 32 
2030 DATA28 , 38 , 79 , 223 ,223,79 , 38 , 28 

:rem 20 3 
2040 DATA1 92, 252 ,7 0 , 95,95,1 27,6 2 ,28 

:rem 24 8 
20 50 DATA28,62, 1 27 , 95,95,70, 252,192 

:rem 24 9 
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2070 DATA56,100,242,251,251,242,100,56 
:rem 111 

2080 DATA3,63,98,250,250,254,124,56 
:rem 240 

2090 DATA56,124,254,250,250,98,63,3 
:rem 241 

2100 DATA0,0,24,24,24,0,0,0 :rem 51 
2110 DATA0,34,28,8,28,34,0,0 :rem 124 
2120 DATA66,231,126,60,36,126,231,66 

:rem 24 
2130 DATA153,60,90,255,255,90,60,153 

:rem 28 
2140 DATA24,24,153,219,126,60,24,0 

:rem 171 
3000 REM JOYSTICK INITIALIZER :rem 91 
3010 JP(0)=0:JP(l)=-40:JP(2)=40:JP(4)=-l: 

JP ( 5 )=-41 : rem 133 
3020 JP(6)=39:JP(8)=l:JP(9)=-39:JP(l0)=41 

: DO=l 91 : rem 91 
3040 CS(0)=195:CS(l)=l95:CS(2)=196:CS(4)= 

197:CS(5)=198 :rem 128 
3e50 CS(6)=199:CS(8)=200:CS(9)=20l:CS(l0) 

=202:RETURN :rem 132 
4000 JV=N-(PEEK(JL)ANDN):FR=PEEK(JL)ANDTR 

:CS(0)=CS(JV) :rem 67 
4005 IFFR<>TRTHENGOSUB5500 :rem 137 
4010 NP=OP+JP(JV):IFPEEK(NP)<>BTHENNP=OP 

:rem 55 
4015 POKENP+C0,15:POKEOP,B:POKENP,CS(JV): 

OP=NP :rem 202 
4020 IFTI>LTHENWC=WC+l:GOT0100 :rem 124 
4025 PRINT II [HOME} "TAB ( 33 )TI$: IFVAL (TI$) >E 

TTHEN8100 :rem 139 
4030 GOT04000 :rem 196 
5500 MP=CS(JV):GOSUB5800 :rem 178 
5505 G=NP+CP:CM=G+CO:TP=PEEK(G):IFTP<l28A 

NDTP>32THENRETURN :rem 255 
5510 POKECM,ll:POKEG,206 :rem 140 
5515 FORSN=lT02:POKES,200:POKES+l,100:FOR 

J=lT050:NEXT :rem 68 
5516 POKES,0:POKES+l,0:FORH=lT050:NEXT:NE 

XT :rem 244 
5517 IFTP=207THENPOKECM,5:POKEG,207:RETUR 

N :rem 185 
5519 IFTP=l94THENPOKECM,l:POKEG,194:RETUR 

N :rem 193 
5520 IFTP=BTHENPOKEG,B:RETURN :rem 171 
5530 IFTP=l91THENSC=SC+l0:GOT05900:rem 61 
5540 IFTP=l92THENSC=SC+20:GOT05900:rem 64 
5550 IFTP=l93THENSC=SC+40:GOT05900:rem 68 
5560 SC=SC+5:E=E-l:POKEG,B:PRINT"{HOME} 

{ 7 RIGHT} " : SC: RETURN : rem 234 
5800 IFMP=l95THENCP=-40:RETURN :rem 127 
5810 IFMP=l96THENCP=40:RETURN :rem 84 
5820 IFMP=l97THENCP=-l:RETURN :rem 80 
5830 IFMP=l98THENCP=-4l:RETURN :rem 134 
5840 IFMP=l99THENCP=39:RETURN :rem 98 
5850 IFMP=200THENCP=l:RETURN :rem 23 
5860 IFMP=201THENCP=-39:RETURN :rem 129 
5870 CP=41: RETURN : rem 35 
5900 POKECM,l:POKEG,194:PRINT"[HOME} 

{7 RIGHT}";SC :rem 30 
5905 FI=FI+l:IFFI=QFTHEN7000 :rem 172 
5907 RETURN :rem 181 
6000 REM SOUND INITIALIZATION :rem 91 
6010 S=54272:FORQ=STOS+24:POKEQ,0:NEXT 

:rem 115 
6020 POKES+24,15:POKES+5,66:POKES+6,20:PO 

KES+4,129:RETURN :rem 201 
7000 PRINTDN$TAB(ll) "LEVEL" ;LV; "COMPLETED 

":TL=ET-VAL(TI$) :rem 27 
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7005 PRINTTAB(l2)"TIME BONUS:":TL:rem 243 
7010 SC=SC+TL:LV=LV+l:D=D+4:QW=QW+l:E=QW: 

ET=ET+l4:WL=WL+l :rem 74 
7020 IFD>70THEND=70 :rem 88 
7030 IFET>500THENET=500 :rem 95 
7035 IFQW>20THENQW=20 :rem 28 
7037 IFWL> 40THENWL=40 : rem 24 
7040 FORK=lT0999:NEXT:GOT025 :rem 12 
8000 PRINTDN$TAB ( 13) "TOO MANY WEEDS I" :GOT 

09000 :rem 215 
8100 PRINTDN$TAB(l5)"TIME'S UPl":GOT09000 

{ 34 SPACES}" : rem 1 71 
9000 IFSC>HSTHENHS=SC :rem 100 
9004 FORJ=lT0999:NEXT :rem 51 
9005 PRINT"(CLR}"TAB(l2)"HIGH SCORE:";HS 

:rem 173 
9008 PRINTTAB(l0)"{DOWN}YOUR SCORE WAS";S 

C: PRINTTAB ( 10)" {DOWN}YOU ACHIEVED LE 
VEL"; LV : rem 243 

9010 PRINTDN$" {9 DOWN} "TAB (6) "PRESS TRIGG 
ER TO PLAY AGAIN" : rem 102 

9020 M=PEEK(JL)ANDTR:IFM=0THEN23 :rem 241 
9030 GOT09020 :rem 208 
10000 REM TITLE SCREEN :rem 23 
10010 PRINT" { CLR} "TAB ( 16) "PESTS ( 3 DOWN}" 

:rem 235 
10015 PRINT"{4 SPACES}USE A JOYSTICK TO M 

OVE JOE ( ) , THE {DOWN} II : rem 141 
10020 POKE1216+C0,15:POKE1216,195 :rem 57 
10030 PRINT"GARDENER, AROUND THE GARDEN. 

(2 SPACES}SPRAY THE(DOWN}" :rem 67 
10040 PRINT "WEEDS ( ) USING THE TRIGGER. 

{2 SPACES}ALSO USE{DOWN}" :rem 101 
10045 POKE135l+C0,9:POKE1351,206 :rem 12 
10050 PRINT"THE TRIGGER TO FUMIGATE THE F 

LOWERS. ( 2 DOWN}" : rem 4 
10060 PRINTTAB(ll)"** SCORING TABLE** 

(DOWN}" :rem 136 
10070 PRINTTAB(l0)"WEED"SPC(ll)"5 POINTS 

(DOWN}":POKE1643+C0,9:POKE1643,206 
:rem 203 

10080 PRINT"{2 SPACES}YELLOW DAISY"SPC(ll 
) "10 POINTS {DOWN} " : rem 76 

10090 POKE1683+C0,7:POKE1683,19l:POKE1723 
+C0,5:POKE1723,207 :rem 108 

10100 PRINT"{4 SPACES}BLUE DAISY"SPC(ll)" 
20 POINTS {DOWN}" : rem 146 

10105 POKE1763+C0,3:POKE1763,19l:POKE1803 
+C0,5:POKE1803,207 :rem 97 

10110 PRINTTAB(l0)"ROSE"SPC(ll)"40 POINTS 
{DOWN}" :rem 181 

10115 POKE1843+C0,2:POKE1843,19l:POKE1883 
+C0,5:POKE1883,207 :rem 111 

10120 PRINTTAB(9)"PRESS TRIGGER TO BEGIN" 
: rem 207 

10130 M=PEEK(JL)ANDTR:IFM=0THENRETURN 

10140 GOT010130 

Program 2: Pests For VIC 

:rem 150 
: rem 36 

Refer to the "Automatic Proofreader" article before typing this 
program in. 

10 POKE36879,8:GOT01000 :rem 57 
15 POKE36878,15:POKE36869,253:C0=30720 

:rem 123 
20 DIMPP(200),JP(l5),CS(l5),DN$(15) 

:rem 78 
23 SC=0:D=l0:E=3:QW=E:ET=200:WL=20:LV=l:D 

N$="{HOME}[ll DOWN}" :rem 126 



SoF 
TO MAKE THE RRST BASKET­
BALL PROGRAM that feels like the 
real thing, it helps to start with two guys 
who know what the real thing feels like. 

Enter Larry Bird and Julius Erving. 
Bird - the hustler, the strong man, 
deadly from outside. Erving-The 
Doctor, maybe the most explosive 
player in the history of the game. 

We talked to them, photographed 
them in action, stud ied their moves and 
their stats and their styles. Then we 
set out to create on computer d isc an 
event which may never happen in real 
life. We put the two of them together 
on a dream court of light, for an elec­
tronic afternoon of one-on-one. 

It wasn't easy. When 
they talked , we listened. 
When they criticized, 
we made big changes. 
When they gave sug­
gestions, we took them. 

And it shows. This 
thing is absolutely un­
canny. You actually 
take on all the skills and 
characteristics of Bird 
or The Doctor - their 
own particular moves, 
shooting abili ties, even 
strength and speed . 

You'll meet with 
fatigue factors, hot and 
cold streaks, turn­
around jump shots, 
and 360-degree slam 
dunks. But there's some whimsy in 
here , too-a funny referee, a shattering 
backboard , even instant replay. 

It's called Julius Erving a nd Larry Bird 
Go One-on-One. ~ You 're Bird . O r you're 
The Doctor. And that's th~ last deci­
sion you 'll have plenty of time to make. 

ARTISTS? 
How we got this years hottest sports game out of 
two rat"her inexperienced designers. 

JuJiu5 Erving and Larry Bird Go One·on·One is nuw available on dishuc fo r Apple II, II +, and li e computers. Apple is a rci..;srcred 
rrnJcm:1 rk of Apple Computer. To find uu l more about Elt'ctrnnic Arrs and its pro<luns, write us at 2755 Campus Dm·e, San M:nco, CA 94403 
or ca ll (415) 571 -7 171. For 3 free i:arn lo,.:, senll a s1ampc<l , M: lf.;aJJrcSS<:J #IOenvdopc. Al.so:w:ubhlc for 1hcCommodorc 64. Comin~soon on 
IBM am! Aun home cornpulcrl. 

ELECTRON IC A RT ·v 



Notes For VIC, PC, 
And PCjr 
Kevin Mortin. Ed anal Programmer 

In "Pests," you are the gardener and you 
must protect the flowers from deadly weeds 
and disease. Protect the flowers from disease 
by fumigating them with a special spray. 
When you spray the flowers, you receive 
points-10 for yellow flowers, 20 for blue, 40 
for red-and the flowers turn white. Destroy 
the weeds which grow in the garden by 
spraying them with the same sprayer. If you 
allow too many weeds to grow in the garden 
or your time runs out, the game ends. If you 
finish before the time runs out, you receive 
bonus points for the extra time. 

The VIC version of Pests requires an 8K 
expander and a joystick. To RUN, first type 
in the program and save it to tape or disk. 
Then, . tum the computer off and back on to 
reset the BASIC pointers. Next, enter the 
following POKEs to move screen memory 
and the top of BASIC: 

POKE 43,l:POKE 44,32:POKE 8192,0:NEW 

POKE 36869,240:POKE 36866,lSO:POKE 648,30: 
PRINT" { CLR }" 

The screen should momentarily display 
a flash of garbage before clearing. You now 
can load the program and run it as you nor­
mally would. 

The PC version requires disk BASIC and 
the Color/Graphics Adapter board. This ver­
sion will also run on a PCjr with Cartridge 
BASIC and disk. On the PC, you control 
your gardener (represented by a smiling face 
character) with the numeric keypad. On the 
PCjr, use the arrow keys at the right of the 
keyboard to control the gardener. 

25 RS=219:AV=7724:U=22:B=32:FC=7:FI=0:GOS 
UB3 000:TI$="000000" :rem 155 

31 PRINT"{CLR}{WHT} SCORE";SC:PRINT" 
{HOME } "TAB ( 13) "TIME ";RIGHT$ ( TI$, 3) 

~rem 133 
32 PRINT " {HOME ) ( DOWN) ( BLU }U********** **** 

******I "; : rem 82 
33 FORK=lT0 20 :PRI NT "- (20 SPACES}-";:NEXT 

- :rem 13 2 
34 PRINT "J** * ****** *** * ****** *{ WHT}";:POK 

E8185 , .,7_5 :POKE8185+C0 , 6 :rem 1 19 
36 PL=l9 l:QF=0 :rem 27 
39 FORK=lT0 3: FORJ=l TOD :rem 162 
40 FP= ( INT(RND( l) * RS) * 2) +AV :SP=FP+U 

50 I F PEEK (FP)<>BTHEN40 
55 IFPEEK( SP )<>BTHEN40 
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: rem 71 
:rem 79 
:rem 97 

60 POKEFP+CO,FC:POKEFP,PL:POKESP+C0,5 :POK 
ESP,207:QF=QF+l : NEXT:D=D-10 :rem 102 

70 IFFC=7THENFC=3:PL=l92:GOT090 :rem 166 
80 FC=2: PL=l93 :rem 16 
90 NEXT : D=D+30 : 0P=7725:NP=OP :POKEOP,196:W 

C=2 03 : X=0 :GOSUB 300:TI$="000000":GOT011 
0 

100 
101 
103 

: r em 59 
IFH<0THENH=0 : r em 184 
IFE<0THENE=0 : rem 179 
IFWC=206THENWC=203 : X=X+E:GOSUB3 00 :GOT 
0110 : r e 22 

105 GOSUB320 : r e m 171 
110 L=TI+500:GOT04000 :rem 1 75 
300 FORH=XTOX+E :rem 194 
305 WP=INT(RND(l)*(RS*2) )+AV: IFPEEK( WP )<> 

BTHEN305 :rem 197 
310 PP(H)=WP:POKEPP(H)+C0 , 4:POKEPP(H), WC: 

NEXT:E=E+l: I FH>WLTHEN8000 :rem 15 1 
315 RETURN :re m 1 21 
320 FORH=XTOX+E:POKi PP(H)+C0,4:POKE PP ( H), 

WC: NEXT: RETURN : rem 126 
1000 REM CHR. SET LOADER :re m 83 
1005 I FPEEK(6782)=24THEN15 :rem 218 
1010 PRINT" {CLR} (WHT} (6 SPACES}REDEFIN ING 

{12 SPACES}CHARACTERS :rem 196 
1020 FORI=5120T07168:POKEI,PEEK(I+27648 ): 

NEXT :rem 189 
1030 POKE36869,253:BC=6648 :rem 157 
1090 FORK=lT04:FORNM=BCTOBC+7:READCD:POKE 

NM,CD:NEXT:RESTORE:BC=BC+8:NEXT 
:rem 1 7 

1095 BC=BC-8:FORNM=BCTOBC+lll:READCD:POK 
NM,CD:NEXT :GOT015 : rem 19 7 

2000 DATA0,0,0,0,24,126,231,60 :rem 20 ~ 
2010 DATA 24,60,66,153,189,255,126,60 

:re m 3 1 
20 20 DATA60, l 26,255,189,153,66,60,24 

:rem 32 
2030 DATA 28,38,79,223,223,79,38,28 

:rem 20 3 
20 40 DATA192,252,70,95,95,127,62,28 

:rem 248 
2050 DATA2 8 , 62 , 127 , 95,95 ,70,252,l92 

:rem 249 
2070 DATA56,100 ,242,2 51,251,242, 100, 56 

:rem 11 1 
2080 DATA3,63,98,250,250,254, 1 24, 56 

:rem 240 
20 90 DATA56,124,254, 250,2 50, 98,63,3 

:rem 24 1 
2100 DATA0, 0 ,24 ,24,24 , 0 ,0,0 :rem 51 
2110 DATA0,34 , 28 ,8,28,34,0,0 :rem 124 
21 20 DATA66,2 31 ,126,60,36,126,231,66 

: rem 24 
213 0 DATA1 53, 60 , 90,255,255,90,60,153 

:rem 28 
21 40 DATA24,24,153,219,126,60 , 24,0 

:rem 171 
3000 REM JOYSTICK INITIALIZER :rem 91 
3010 J P(7)=0:JP(6) =-22:JP(5)=221JP (3) =-l : 

JP (2)=- 2 3 :rem 144 
302 0 JP ( l )=2l:JP(ll)=l:JP(l2)=-2l:JP(l3 )= 

23: 00=191 : rem 155 
3040 CS(7)=195:CS(6)=195:CS(5)=196:CS(3)= 

197:CS(2)=198:CS(0)=195 :rem 184 
30 50 CS(l)=l99:CS(ll)=200:CS(l2)=20l:CS( l 

3)=202:RETURN :rem 21 4 
40 00 POKE371 54,127:JV=(PEEK(37137)AND28)0 

R(PEEK(37152)AND128):JV=ABS((JV- 100 ) 
I 4 )-7 : rem 105 

4001 IFJV=7THENJV=0 :rem 164 





4002 FR=-(PEEK(37137)AND32)/32:CS(0)=CS(J 
V) :rem 117 

4003 POKE37154,255 :rem 194 
4005 IFNOTFRTHENGOSUB5500 :rem 90 
4010 NP=OP+JP(JV):IFPEEK(NP)<>BTHENNP=OP 

:rem 55 
4015 POKENP+CO,l:POKEOP,B:POKENP,CS(JV):O 

P=NP :rem 149 
4020 IFTI>LTHENWC=WC+l:GOT0100 :rem 124 
4025 PRINT II {HOME J "TAB ( 18) RIGHT$ (TI$ I 3): IF 

VAL(TI$)>ETTHEN8100 :rem 224 
4030 GOT04000 :rem 196 
5500 MP=CS(JV):GOSUB5800 :rem 178 
5505 G=NP+CP:CM=G+CO:TP=PEEK(G):IFTP<l28A 

NDTP>32THENRETURN :rem 255 
5510 POKECM,l:POKEG,206 :rem 91 
5515 FORQ1=1T02:POKE36877,230 :rem 181 
5516 FORQ2=1T050:NEXT:POKE36877,0:FORQ2=1 

T050:NEXT:NEXT :rem 10 
5517 IFTP=207THENPOKECM,5:POKEG,207:RETUR 

N :rem 185 
5519 IFTP=l94THENPOKECM,l:POKEG,194:RETUR 

N :rem 193 
5520 IFTP=BTHENPOKEG,B:RETURN :rem 171 
5530 IFTP=l91THENSC=SC+l0:GOT05900:rem 61 
5540 IFTP=l92THENSC=SC+20:GOT05900:rem 64 
5550 IFTP=l93THENSC=SC+40:GOT05900:rem 68 
5560 SC=SC+5:E=E-l:POKEG,B:PRINT"{HOME} 

{ 6 RIGHT}"; sc: RETURN : rem 205 
5800 IFMP=l95THENCP=-22:RETURN :rem 127 
5810 IFMP=l96THENCP=22:RETURN :rem 84 
5820 IFMP=l97THENCP=-l:RETURN :rem 80 
5830 IFMP=l98THENCP=-23:RETURN :rem 134 
5840 IFMP=l99THENCP=2l:RETURN :rem 89 
5850 IFMP=200THENCP=l:RETURN :rem 23 
5860 IFMP=201THENCP=-2l:RETURN :rem 120 
5870 CP=23: RETURN : rem 35 
5900 POKECM,l:POKEG,194:PRINT"{HOME} 

{ 6 RIGHT}"; SC : rem 1 
5905 FI=FI+l:IFFI=QFTHEN7000 :rem 172 
5907 RETURN : rem 181 
7000 PRINTDN$"{3 RIGHT}LEVEL";LV;"COMPLET 

ED":TL=ET-VAL(TI$) :rem 232 
7005 PRINTTAB(4)"TIME BONUS:";TL :rem 196 
7010 SC=SC+TL:LV=LV+l:D=D+4:QW=QW+l:E=QW: 

ET=ET+l4:WL=WL+l :rem 74 
7015 IFD>37THEND=37 :rem 98 
7020 IFD>70THEND=70 :rem 88 
7030 IFET>500THENET=500 :rem 95 
7035 IFQW>20THENow~20 :rem 28 
7037 IFWL>40THENWL=40 :rem 24 
7040 FORK=lT0999:NEXT:GOT025 :rem 12 
8000 PRINTDN$"{3 RIGHT}TOO MANY WEEDSl":G 

OT09000 :rem 162 
8100 P RINTDN$" { 6 RIGHT} TI ME'S UP I ": GOT090 

00 :rem 169 
9000 IFSC>HSTHENHS=SC :rem 100 
9004 FORJ=lT0999:NEXT :rem 51 
9005 PRINT"{CLR}"TAB(2)"HIGH SCORE:";HS 

:rem 124 
9008 PRINT"{DOWN} YOUR SCORE WAS";SC:PRIN 

T II {DOWN} YOU ACHIEVED LEVEL II; LV 
:rem 225 

9010 PRINTDN$" {7 DOWN} PRESS TRIGGER TO PL 
AY" 

9020 REM CHECK BUTTON 
9030 GOT09020 

Program 3: Pests For PC/PCjr 

:rem 66 
:rem 233 
:rem 208 

2 DEF SEG=O:POKE 1047,240:SCREEN 0,1 
4 WIDTH 40 : KEY OFF 
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5 DEF SEG=&HBBOO 
20 DIM PP<200J,JPC9J 
23 SC=O:D=15:E=3:QW=E:ET=200:WL=20:LV=l 
25 RS=399:AV=160:U=BO:B=32:FC=14:FI=O:GO 
SUB 3000 :TIME$="00: 00 :00" 
3 1 CLS:COLOR 7,0:LOCATE 1.1,0:PRINT" SCO 
RE:";SC:LOCATE 1,15:PRINT"LEVEL:";LV:LOC 
ATE 1, 28: PRINT"TIME ";RIGHT$ CTI ME$, 4) 
32 COLOR 9 ,0 :LOCATE 2 ,l:PRINT CHR$C21B>S 
TRING$C38,196JCHR$C19li; 
33 FOR I=l TO 20 :PRINT CHR$(179JSTRING$C 
38, 32J CHR$(179J;:NEXT I 
3 4 PRINT CHR$Cl~2 >STRING$C38,196)CHR$C21 
7); 
36 QF=O 
39 FOR K=l TO 3:FOR J=l TO D 
40 FP=CINTCRND*RSJ*4>+AV :SP=FP+U 
50 IF PEEK<FP> <>B THEN 40 
55 IF PEEKCSP> ~>B THEN 40 
60 POKE FP+l,FC:POKE FP,15:POKE SP+l,2:P 
OKE SP,25:QF=QF+l:NEXT:D=D-10 
70 IF FC=l4 THEN FC=3:GOTO 90 
80 FC=4 
90 N XT :D=D+30 :0P= 162 :NP=l62:POKE OP,l:P 
DKE OP+l. 7 :WC=203:X=O :GOSUB 300:TIME$="0 
(1 : 00 : 00 " : GOTO 110 

100 IF H<O THEN H=O 
101 IF E<O THEN E=O 
103 IF WC=206 THEN WC=203:X=X+E:GOSUB 30 
O:GOTO 110 
105 GOSUB 320 
110 GOSUB llOOO:L=TI+B:GOTO 4000 
300 E=E+l:FOR H=X TO X+E 
305 WP=INTCRND*CRSi4J)+AV:IF PEEKCWP><>B 

THEN 305 
310 PPCH>=WP:POKE PPCH)+l,6:POKE PPCH>,W 
C:NEXT:IF H>WL THEN 8000 
315 RETURN 
320 FOR H=X TO X+E:POKE PPCHJ+l,6:POKE P 
PCHJ.WC:NEXT:RETURN 
3000 . REM JOYSTICK INITIALIZER 
3010 JPCOJ=O:JPC1J=78:JPC2J=80:JPC3J=82: 
JPC4>=-2:JPC6J=2:JPC7>=-82:JP<8>=-80:JPC 
9J=-78:D0=191:CS=l 
3020 RETURN 
4000 l$=INKEY$:JV=VALCl$J:FR=CI$=" ") 
4002 IF JV THEN CP=JPCJVJ 
4005 IF FR THEN GOSUB 5500 
4010 NP=OP+JPCJVJ:IF PEEKCNP> <>B THEN NP 
=OP 
4012 IF NP=OP THEN 4020 
4015 POKE NP+l,7:POKE OP,B:POKE NP,CS:OP 
=NP 
4020 GOSUB llOOO:IF TI >L THEN WC=WC+l:GO 
TO 100 
4025 COLOR 7.0:LOCATE l,33:PRINT RIGHT$( 
TIME$,4J;:GO~UB 11000:1~ TI >ET THEN 8100 

4030 GOTO 4000 
5500 REM SPRAY WEEDS & FLOWERS 
5505 G=NP+CP+l:TP=PEEKCGJ:TQ=PEEK<G-1):1 
F TP<>3 AND TP<>4 AND TP<> 14 AND TP<>6 T 
HEN RETURN 
551 0 POKE G,7:POKE G-1,254 
5515 FOR I=i TO 2:SOUND 110,2:FOR J=l TO 

100:NEXT J,I 
5530 IF TP=3 THEN SC=SC+10:GOTO 5900 
5540 IF TP=4 THEN SC=SC+20:GOTO 5900 
5550 IF TP=14 THEN SC=SC+40:GOTO 5900 
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5560 SC=SC+5:~=E-1:POKE G- 1,B:LOCATE 1,8 
:PRINT SC;:RETURN 
5900 POKE G,15:POKE G-1,15:LOCATE 1,8:PR 
INT SC; 
5910 FI=FI+l:IF FI <>QF THEN RETURN 
7000 LOCATE 12,ll:PRINT"Level";LV;"Compl 
eted":GOSUB llOOO:TL=ET-TI 
7002 LOCATE 14,12:PRINT"Time Bonus:";TL 
7005 SC=SC+TL:LV=LV+l:0=0+4:QW=QW+l:E=QW 
:ET=ET+l4:WL=WL+l 
7020 IF 0 >70 THEN 0=70 
703 0 IF ET >500 THEN ET=500 
7035 IF QW >20 THEN QW=20 
7037 IF WL >4 0 THEN WL =40 
7040 FOR K=l TO 999:NEXT:GOTO 25 
8000 LOCATE 12,13:PRINT"Too Many Weeds!! 
" :GOTO 9000 
81 00 LOCATE 12, 15: PRINT"Time' s up! 1 " 

9000 IF SC >HS THEN HS=SC 
9004 FOR J=l TD 999:NEXT 
9005 CLS:LOCATE 3,12:PRINT"High Score:"; 
HS 
9008 LOCATE 5,lO:PRINT"Your Score Was";S 
C:LOCATE 7,lO:PRINT"You Achieved Level:" 
;LV 
9010 LOCATE 19,6:PRINT"Press SPACE BAR t 
o play again" 
9 020 IF INKEY$=" " THEN 23 ELSE 9020 
11000 TI=VALCMIO$CTIME$,4,211*100+VALCRI 
GHT$ CT IME$, 211 :RETURN 
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NEW HIGH 
RESOLUTION 

LIGHT PEN 
INTRODUCTORY OFFER 

NOT $100.00 BUT Unbe~~vably 
NOT $ 29.95 LOW ..• 

~at~~ i~wvf~~c:n~~~~~~rnt~ s1 I 95 
enjoy the full scope of com· 
puter graphics. The new Hoyt 
Light Pen is a high resolution , 
high quality instrument that enters information 
quickly and easily just by touching the screen . 
It's perfect for drawing , games , business 
graphics , design engineering , teaching , etc . 

For all VIC 20<tt, Commodore 64® 30 DAY 
MONEY BACK 
GUARANTEE 

and Atari 400/800/1200®. 
ORDERING: Phone orders 9 a.m. to 5 p.m. EST. 
Mon. thru . Fri. We accept money orders, personal 
checks (allow 2 to 3 weeks to clear) , VISA and 
Mastercard cha111e orders to Include card number 

BUY 
BY MAIL! and expiration date. 

Call or Write For Our New Catalog Add $1.50 
VIC 20 and Commodore 64 are trademarks ol for shipping . 
Commodore Electronics Ltd Atari 1s a lrademarll ol Alan Inc S3. 00 for C. 0. D. 

Dealer lnqu1nes Invited - N .J . residents 
Hoyt Laboratories add S% sales tax. 
Division -=-
520 South Dean St., Englewood, NJ 07631 - 1 

201-894-0707 ~11 
CORPORATION Over 60 years in business. ~ 

CASSETTES ! ! ! 
FOR YOUR COMPUTER 

DIGITAL 
• Computer Grade • Wide Dynamic Range 
• 100% Error Free • 5 Screw Housing 
• Fully Guaranteed • Carefully Packed 

All Prices Include U. S. Shipping 
'Phone Orders Add $2.50 C.O.D. Fee· 

COMPUTER TAPE PRICES 

Length 25 LOT 100 LOT 1000 LOT 

C·5 .45/11 .25 .35135.00 30/300.00 

C-10 .50112.50 .35135.00 30/300.00 

C·20 .55/13. 75 .40140.00 351350.00 

BASF DPS Tapes Add .05 Cents Per Tape 
- Custom lengths Available -
. .. Write For Volume Prices ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

- Norelco Cassette Cases and Labels -
! with Cassette Orders Only I 

12·249 Cases .20 Ea. 250· . 13 Ea. 
12 Labels for .20 120 for 1. 70 

1 ODD Pinfeed Labels 14.5D 

SEND MONEY ORDERS OR CHECKS TO: 

CASS-A-TAPES 
Box 8123·C 

Kansas City. MO 64112 
816-444-4651 





Olympiad 
Kevin Worom and Mike Buh1dor. Jr 

In this mythical struggle between n magician and a 
king, you decide the fate of the renlm with your joystick. 
Written for the 64, we've included versions for the VIC 
and Atari. 

Long ago Admar, a magician of great power, 
served the king of Denbar as an advisor in matters 
of war. Through the years Admar's power grew 
so much that the king began to fear him. Foolishly, 
the king decided that because of his power, Admar 
could no longer be trusted, and he plotted to kill 
the magician. 

Admar, however, was still loyal to the king, 
and when he learned of the king's plot he decided 
to flee the kingdom with a legion of his own loyal 
warriors. 

The king followed with his army and attacked 
Admar's stronghold, resulting in heavy casualties 
on both sides . Both the king and Admar now 
realized that warfare would be very costly in 
lives. 

An Enchanted Arena 
So it was agreed that an enchanted arena should 
be built where the king's Black Knights would do 
mock battle with Admar's Red Knights. 

You and a friend control the actions of the 
knights as they fight for their masters . Movement 
in all eight directions is controlled by the joystick. 
The red knight is controlled by the joystick in 
control port 1, the black knight by the joystick in 
port 2. 

The knights have also been given 20 magical 
arrows which stun on contact. The arrows are 
launched by pressing the fire button. When a 
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Players get ready to challenge eaclr other ("Oly111piad," 64 
version) . 

fighter has used all of his arrows, his only defense 
is to run . 

Teleportation Grids 
To add an element of randomness to the battle, 
three enchanted teleportation grids have been 
added to the arena. When any warrior steps onto 
one of these grids, he is instantly teleported to a 
random position in the arena. 

If you want to save yourself the trouble of 
typing in this program (64 version only), just send 
a blank cassette or diskette (1541 format), a self­
addressed, stamped mailer, and $3 to either ad­
dress listed below. Please specify that you wish a 
copy of the "Olympiad" program. 



"Standing on the top of the Olympic victory 
stand is like stretching one's body on the 
top of tire world. It is a moment where the 
individual man or woma11 gets imroduced 
to the whole planet. It is a moment that is 
his or hers alone." 

- Olga Connolly 

Expenence. 
Gold Medalist, 1956 Olympics 

This summer, the Olympic torch 
will return to Los Angeles after 52 
years. The stage is set. Some 
I 0,000 athletes from 150 countries 

will battle for the gold in the historic Games 
of the XXlll Olympiad. And whether or not 
you plan to attend the Games, you can 
participate in the drama of this once­
in-a-lif etime spectacle. 

You and your friends will have 
virtual front-row tickets with the 
Official Olympic Guide to Los 
Angeles, a lavish 300-page 
magazine that captures it all- the 
thrills of great Olympic moments past 
and present, future stars and hopefuls, 
records to break, maps, TV and day­
by-day events schedules. 

Everything from the magic of opening 
ceremonies to the final lap of the 
marathon, along with an indispensable 
guide to Southern California, including 
top attractions, dining, nightlife, tips and 
trips. All in breathtaking full-color 
photography and illustrations. 

You, and your out-of-town friends, will 
share all the action of this memorable event 
with this special collector's issue that will 
become a cherished keepsake of the 
legendary rekindling of the Olympic flame 
in Los Angeles. 

Order now and be ahead of the c1 owd. 
Send in your check or money order. Or call 
557-7587 and charge it to your MasterCard 
or Visa. Official Olympic Guide, 1888 
Century Park East, Suite 920, Los Angeles, 
California 90067. 

Send me copy/copies of the 
Official Olympic Guide to Los Angeles 
at $5.95 each, plus $1.00 shipping and 
handling. Enclosed is my check or 
money order. 

NAME 

ADDRESS 

CITY 

STATE 

0 Yes! I'd like the beautifully designed gift box for an additional $1.00. 
Please send me boxes. I've enclosed an extra S __ _ 



Kevin Worn111 
4314 Kil/11r111et 
Corpus Christi, TX 78413 

Mike B11!1idar Jr. 
4317 Her111osa 
Corpus Christi, TX 784 11 

Program 1: Olympiad For The 64 
Refer to the "Automatic Prootreade(' article before typ ing this 
program 1n. 

l POKE53280,2:POKE53281,l:GOT01000 
:rem 189 

2 DIM X(l5),CS(l5),D2(15),C2(15) :rem 69 
4 CLR:N=l5:B=32:FJ=56320:FT=5632l:C0=5427 

2:JB=l6:HP=l02:GOSUB500 :rem 223 
10 RN=l:RO=ll04:FB=l030:FO=l054:LB=l032:L 

R=l056:GOSUB3000 :rem 15 
20 DX(0)=0:DX(l)=-40:DX(2)=40:DX(4)=-l:DX 

(5)=-4l:DX(6)=39:DX(8)=l:DX(9)=-39 
:rem 54 

22 D2(0)=0:D2(1)=-40:D2(2)=40:D2(4)=-l:D2 
(5)=-4l:D2(6)=39:D2(8)=l:D2(9)=-39 

:rem 8 
25 DX(l0)=4l:CS(0)=192:CS(l)=l94:CS(2)=19 

5:CS(4)=193:CS(5)=198:CS(6)=197 
:rem 118 

27 D2(10)=4l:C2(0)=193:C2(1)=194:C2(2)=19 
5:C2(4)=193:C2(5)=198:C2(6)=197 

:rem 141 
30 CS(8)=192:CS(9)=196:CS(l0)=199:rem 244 
32 C2(8)=192:C2(9)=196:C2(10)=199:rem 147 
34 RESTORE:GOSUB400:FORNP=l3824T013983:RE 

ADMD:POKENP,MD:NEXT :rem 166 
36 PRINT"{2 UP}";SPC(JB);"{7 SPACES}" 

:rem 217 
50 OP=ll05:02=1982:POKEOP,195:POKE02,194: 

POKEOP+C0,0:POKE02+C0,5 :rem 101 
60 IF AT+NA=0 THEN POKEOP,B:POKE02,B:RN=R 

N-1 :GOT034 : rem 99 
61 JV=N-(PEEK( FJ)ANDN):FR=PEEK( FJ)ANDJB:C 

S(0)=CS(JV):UP=OP+DX(JV) :rem 51 
65 IFPEEK( UP)<>BTHENGOSUB4000 :rem 68 
70 POKEOP,B:POKEUP+C0,0:POKEUP,CS(JV):OP= 

UP :rem 70 
75 IFFR<>JBTHENGOSUB100 :rem 217 
80 J2=N-(PEEK(FT)ANDN): F2=PEEK(FT)ANDJB:C 

2(0)=C2(J2):U2=02+D2(J2) :rem 24 
85 IFPEEK(U2)<>BTHENGOSUB4100 :rem 41 
90 POKE02,B:POKEU2+C0 , 2:POKEU2,C2(J2):02= 

U2 : rem 111 
95 IFF2<>JBTHENGOSU B110 :rem 188 
97 GOT060 :rem 15 
99 REM SHOOT ARROW :rem 110 
100 IFNA=0THENRETURN :rem 43 
101 NA=NA-l:BP=INT(NA/ 10):IFBP> l THENBP=l 

:rem 168 
102 PRI NT"{HOME}{BLK}"; NA:POKE102 6+BP,B:D 

=DX( JV ): J C=CS(JV): GOS UB200 :rem 77 
105 AP=UP+D:Cl=0:GOT0115 :rem 157 
110 IFAT=0THENRETURN :rem 50 
111 AT=AT-l:BT=INT(AT/10):IFBT>lTHENBT=l 

:rem 199 
112 PRINT" {HOME} {RED}"; SPC ( 36); AT: POKE106 

2+BT, B:D=D2(J2):JC=C2(J2):GOSU B200 
:rem 48 

114 AP=U2+D:Cl=2 :rem 119 
115 AD=JC+8:IFPEEK(AP)<>BTHENRETURN 

:rem 228 
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Notes For VIC And Atari 
Versions 
Chns Poer. Editorial Programmer 

The object of "Olympiad" is to defeat your 
opponent's three knights with three of your 
own in one-on-one combat. In the VIC ver­
sion, player 1 controls his knight with the 
joystick while player 2 uses the keyboard (I, 
J, K, and M keys for up, left, right, and down 
movements, respectively) . In the Atari ver­
sion, the knights are controlled with joysticks 
0and1. 

When the game begins, position yourself 
directly in front of the enemy. Press the joy­
stick button (or space bar in the VIC version) 
to fire an arrow. Arrows travel only a certain 
distance. In addition, each knight has only 
20 arrows in his quiver, so be careful not to 
waste any. If both warriors exhaust their 
supply of arrows, the round will start anew, 
with each player receiving a fresh supply of 
20 arrows. 

The VIC version requires BK or more of 
expansion RAM. Before loading the game 
into the VIC (right after the computer is 
turned on), carefully enter the following 
lines: 

POKE43,l:POKE44,32:POKE8192,0:NEW 
POKE36869,240:POKE36866,150:POKE648,30 
PRINT" {CLR}" 

1 20 FORA=lT0 15:NP=AP+D :rem 71 
125 AC=NP+CO : rem 180 
130 IFPEEK( NP)<>BTHEN300 :rem 181 
140 POKEAP,B:POKEAC,Cl:POKENP,AD:AP=NP:NE 

XT:POKEAP,B:RETURN :rem 169 
199 RE M ST ILL CHECKER : rem 4 
200 1FD<>0THEN RETURN :rem 30 
210 I FJC=l 94THEN D=- 40 : RET URN :rem 229 
220 I FJC=l9 5THEND=40:RETURN :rem 186 
23 0 I FJC=l 9 3THEND=-l:RETURN :rem 179 
240 IFJ C=l98THEND=-4l:RETURN :rem 237 
250 I FJC= l 97THEND=39:RETURN :rem 199 
260 I FJC= l 92THEND=l:RETURN :rem 136 
27 0 IFJC= l 96THEND=-3 9 :RETU RN :rem 245 
280 D=4l:RETURN :rem 154 
299 RE M DEATH : rem 238 
300 IFPEEK(NP)<l92THENPOKEAP,B:RETURN 

31 0 I FC1=0TH EN330 
312 POKELB , B: LB=LB-l: GOSUB600 
315 I FLB=FB - 1THEN6000 
317 GOT03 4 
330 POKELR,B: LR=LR-l:GOSUB610 
335 IFLR=F0-1THEN6010 
340 GOT034 

:rem 133 
:rem 201 

: rem 2 
:rem 206 

: rem 59 
:rem 51 

: rem 238 
:rem 55 

i 
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follow our path to 
the future of 
home computing. 

Welcome to the next generation of home computer software and 
hardware .. .from Futurehouse. We help you get the most out of your 

computer. The most personal productivity, the most education, 
the most entertainment. The most for your money. 

Follow our path to the future ... 

For your financial future ... the Complete Personal Accountant is an 
award-winning li ne of money management software. 

For your creative future ... the Edumate Light Pen is a low cost, high 
performance peripheral which draws, entertains and teaches. 

It is rated the best in its price range and out performs even the 
most expensive light pens. 

For your child 's future ... Playground Software, our educat ional 
series, uses the Edumate Light Pen and S.A.M. (Software Automatic 

Mouth) to teach and delight your ch ildren. The series includes 
Alphabet Construction Set, a unique program that teaches children 

how to draw the letters of the alphabet. 

For your artist ic future ... wlth Peripheral Vision and an Edumate 
Light Pen you can create sophisticated works of art on your screen. 

Choose from dozens of advanced graphics rout ines and then save 
your artwork to disk or print it on your printer. 

Let Futurehouse lead you Into the future with quality products for 
your home computer. Contact your local dealer or order direct 

1-800-334-SOFT. Don't wait for the future ... it's here. 

------=---
- =~ 
-·.-:a:. ------"'~ .... ~ 

Futurehouse products are available for Commodore 64/Vlc 20, Atari, TAS-80 Color, and IBM PC 
Jr. computers. When ordering please specify computer, cassette or disk and memory. 

Comp1e1e Pei son at A: coun1an1 Eaumale L1orn Pen Playground Sollw11e ana ~lphabel Construction Sel art 1r11aemar1>.s ol Fulurehou se. Inc Bo• 3470. CnaDel Hin. NC 27514 Com­
mooore 64 Vic 20 Alan TRS 60 Color ano IBM PC 1r are reo•slerea 1raaemarks ct Commoelon! E1ec1ron1c1 LUI A.Ian Inc Taney Corp ana 1n1trn111on11 BuSlness Macf'l1nes Coro . resoec· 
lively 



400 NA=20:AT=20:PRINT" (HOME} (BLK) II ;NA;SPC 
(32);"(RED}";AT :rem 234 

410 PRINT II {BLU) {HOME) { 2 DOWN) {RVS) II; SPC ( 1 
6); "ROUND"; RN; II {OFF} II: RN=RN+l: RETURN 

:rem 197 
500 REM SOUND INITIALIZATION :rem 42 
510 S=54272:FORQ=STOS+24:POKEQ,0:NEXT 

:rem 66 
520 POKES+24,15:POKES+5,17:POKES+6,248 

:rem 211 
525 POKES,150:POKES+l,150 :rem 186 
530 RETURN :rem 120 
600 DP=UP:OM=U2:GOT0620 :rem 177 
610 DP=U2:0M=UP :rem 167 
620 POKEAP,B:POKEOM,B:GOSUB7000:FORK=210T 

0208STEP-l:POKEDP,K :rem 65 
630 FORH=lT0100:NEXT:NEXT:POKEDP,2ll:POKE 

DP,B:POKEUP,B:POKEU2,B:RETURN:rem 120 
1000 REM CHR. SET LOADER :rem 83 
1010 PRINT"{CLR} (BLK}LOADING CHARACTER SE 

T INTO MEMORY. • • ": PRINTCHR$ ( 142) 
:rem 122 

1020 POKE52,48:POKE56,48:CLR:G=56334 
:rem 59 

1030 POKEG,PEEK(G)AND254 :rem 145 
1040 POKE1,PEEK(l)AND251 :rem 99 
1045 IFPEEK(l3983)=102THEN1060 :rem 157 
1050 FORI=0T02047:POKEI+l2288,PEEK(I+5324 

8) : NEXT : rem 7 4 
1060 POKE1,PEEK(l)OR4 :rem 207 
1070 POKEG,PEEK(G)ORl :rem 249 
1080 POKE53272,(PEEK(53272)AND240)+12 

:rem 232 
1090 FORNP=l3824T013983:READMD:POKENP,MD: 

DC=DC+MD:NEXT :rem 158 
1095 IFDC<>l3392THENPRINT"ERROR IN DATA. 

(SPACE} . . ":STOP : rem 166 
1100 GOT02 :rem 45 
1999 REDEFINED CHARACTERS :rem 66 
2000 DATA102,227,241,159,159,241,227,102 

:rem 216 
2010 DATA102,199,143,249,249,143,199,102 

:rem 235 
2020 DATA126,219,153,24,60,231,231,126 

: rem 113 
2030 DATA126,231,231,60,24,153,219,126 

:rem 114 
2040 DATA60,6,207,253,201,201,124,60 

:rem 6 
2050 DATA60,62,147,147,191,243,96,60 

:rem 36 
2060 DATA60,96,243,191,147,147,62,60 

:rem 37 
2070 DATA60,124,201,201,253,207,6,60 

:rem 9 
2082 DATA0,132,66,63,66,132,0,0,0,33,66,2 

52,66,33,0,0,16,56,84,l6,16,16,40,68 
:rem 233 

2084 DATA68,40,16,16,16,84,56,l6,7,3,5,8, 
16,224,32,32,4,4,7,8,l6,l60,192,224 

:rem 202 
2086 DATA224,192,160,16,8,7,4,4,32,32,224 

,16,8,5,3,7 :rem 39 
2088 DATA0,0,8,16,4,16,0,0 :rem 26 
2090 DATA0,0,20,10,32,20,0,0 :rem 99 
2092 DATA68,9,32,132,l,40,130,17 :rem 78 
2094 DATA0,0,0,0,0,0,0,0 :rem 157 
2999 REM PLAYFIELD :rem 91 
3000 PRINT"(CLRJ(RED} (12 SPACESJ(RVS)O L 

(SPACE}Y MP I A D(OFF){l4 SPACES)" 
:rem 70 
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3001 NA=20 :AT=20: PRINT" (HOME)"; NA; SPC (B); 
AT : rem 204 

3002 FORL=l024T01035:POKEL+C0,0:NEXT:FORL 
=1057T01062:POKEL+C0,2:NEXT :rem 219 

3004 FORL=FBTOLB:POKEL,194:NEXT:FORL=FOTO 
LR:POKEL,194:NEXT :rem 96 

3010 PRINT"{UP)(BLK)ucgR~CCCCCCCCCCCCCC 
ccccccccccccccccccccER3cr" :rem 36 

3020 GOSUB3990:POKE1106+C0,0:POKE1106,66: 
POKE114l+C0,0:POKE1141,66:POKE1142,H 
P :rem 51 

3030 POKE1142+C0,2:PRINT"(UP)B gx~ UCCC 
CI(2 SPACES}UCCCCCI(2 SPACES)UCCCCCI 
TI SPACES)UCCCCI Rz~ B" :rem 144 

3040 PRINT" (UP)B{3 SPACES)JCCCCK 
(2 SPACES)JCCCCCK(2 SPACES}JCCCCCK 
(2 SPACES)JCCCCK{3 SPACES}B 11 :rem 183 

3050 GOSUB3990 - : rem 29 
3060 PRINT"(UP)B{3 SPACES)UCCCCCCCI 

(2 SPACES)UCCCCCCCCI(2 SPACES}UCCCCC 
CCI(3 SPACES}B" :rem 75 

3070 PRINT"(UP)B{3-SPACES)JCCCCCCCK 
{2 SPACES)JCCCCCCCCK(2 SPACES}JCCCCC 
CCK UCK" : rem 210 

3080 PRINT"[UP)JCI";SPC(34);"JCC" :rem 43 
3090 PRINT" {UP) CCK ( 3 SPACES) UCCCCI 

(4 SPACES}ucEw~(2 SPACES}Ro~cr 
( 4 SPACES Juccccr" : rem 85 

3100 PRINT"(6 SPACES}JCCCCK{2 SPACES)UCK 
(6 SPACES)JCI(2 SPACES)JCCCCK -
(3 SPACES)UCC" :rem 235 

3110 PRINT"{UP)CCI(ll SPACES)B(10 SPACES} 
B ( 11 SPACES }JC!" - : rem 80 

3120 PRINT"{UP}UCK UCCI UCCI B{4 SPACES) 
{BLK)g+~{RED}E°+JT'BLKJT4 SPACES)B 
UCCI UCCI{3 SPACES)B " :rem 233 

3130 PRINT"1UPTB{3 SPACESTJCCK JCCK B 
( 4 SPACES-URE;D} ~+~ (BL~=--=- =:_ - - -
{4 SPACES}B JCCK JCCK UCK" :rem 54 

3140 PRINT"{UP}JCI{ll SPACESJBll0 SPACESJ 
B{ll SPACES}JCC" - :rem 84 

315-0 PRINT II {UP )CCKT3 SPACES }UCCCCI 
{2 SPACES}JCI{6 SPACES)UCK{2 SPACES} 
UCCCCI(6 SPACES}" -- :rem 137 

3160 PRINT"{UP}(6 SPACES}JCCCCK{4 SPACES) 
Jcgw~{2 SPACES)gQ~CK{4 SPACES)JC 
CCCK{ 3 SPACES }UCC"- : rem 66 

3170 PRINT"(UP)CCI{J4SPACES}JCI":rem 210 
3180 PRINT"{UP)UCK UCCCCCCCI{2SPACES}UCC 

CCCCCCI(2 SPACES}UCCCCCCCI(3 SPACES} 
B11 :rem 239 

3190 PRINT"{UP}B(3 SPACES}JCCCCCCCK 
(2 SPACES}JCCCCCCCCK(2 SPACES}JCCCCC 
CCK( 3 SPACES }B 11 

: rem 52 
3200 GOSUB3990 - :rem 26 
3210 PRINT"(UP}B{3 SPACES}UCCCCI 

(2 SPACES)UCCCCCI{2 SPACES}UCCCCCI 
(2 SPACES}UCCCCI{3 SPACES)B":rem 218 

3220 PRINT"(UP}B Es~ JCCCCK(2 SPACES)JC 
CCCCK{2 SPACES)JCCCCCK(2 SPACES}JCCC 
CK EA~ B" : rem n--

3230 PRINT"(UP)B":POKE1945,HP :rem 236 
3245 FORL=56215T056295:POKEL,0:NEXT 

:rem 121 
3250 POKE1983,93:POKE1984,74:FORL=l985T02 

022:POKEL,67:NEXT :rem 237 
3260 POKE1986,113:POKE1946,66:POKE2021,ll 

3:POKE1981,66:POKE2023,75:RETURN 
:rem 13 

3990 PRINT" (UP)~"; SPC ( 38); "~":RETURN 
:rem 49 





3999 REM HIT DATA : rem 193 
4000 IFPEEK{UP)<>HPTHENUP=OP:RETURN 

:rem 74 
4010 RF=INT{RND{l)*879)+RO:IFPEEK(RF)<>BT 

HEN4010 : rem 97 
4020 UP=RF:POKEUP+C0,0:POKEOP,B:MP=UP:JP= 

JV:GOSUB5000 :rem 198 
4100 IFPEEK{U2)<>HPTHENU2=02:RETURN 

:rem 241 
4110 R2=INT(RND(l)*879)+RO:IFPEEK(R2)<>BT 

HEN4110 : rem 59 
4120 U2=R2:POKEU2+C0,2:POKE02,B:MP=U2:JP= 

J2:GOSUB5000:RETURN :rem 51 
5000 FORMN=208T0210:POKEMP,MN:FORW=lT0150 

:NEXT:NEXT:POKEMP,CS(JP):RETURN 
:rem 255 
:rem 193 

II :Tl=4 :'1'2=4: 
:rem 98 

6010 WN$=" BLACK ":LS$=" RED ":Tl=3:T2=5 
:rem 40 

6020 PRINT"(CLR}";TAB(Tl);"(DOWN}(BLK}THE 
";WN$;"KNIGHTS WERE VICTORIOUS! 

5999 REM END ROUTINE 
6000 WN$=" RED ":LS$=" BLACK 

GOT06020 

[ DOWN} ,,· : rem 44 
6030 PRINTTAB(T2);"THEY DEFEATED THE";LS$ 

; "KNIGHTS [DOWN}" : rem 118 
6040 PRINTTAB { 14) ; II IN II; RN-1; II ROU.NDS II 

:rem 141 
6060 PRINT" { 15 DOWN} [ 4 SPACES} PRESS «SPA 

CEBAR» TO PLAY AGAIN{3 SPACES}" 
:rem 151 

6065 GETI$:IFI$<>" "THEN6065 :rem 18 
6070 GOT04 :rem 58 
7000 -REM DEATH SOUND :rem 154 
7010 POKES+4,129:FORQ=1T030:NEXT:POKES+4, 

128 :rem 178 
7040 RETURN : rem 1 71 

(. __ ~} . 

' J 

The contest is about to start (V IC version , "Olympiad") . 

Program 2: Olympiad For VIC 
Refer to the "Automatic Proofreader" a rticle before typing this 
program in. 

0 POKE36879,26:GOTO 1000 :rem 56 
1 SCR=256*PEEK{648):A=30720:IFPEEK(648)=1 

6THEN A=33792 : rem 35 
2 DIM X{50),CS(50),D2{50),C2(80),DX(50) 

:rem 194 
4 N=l5:B=32:V=36878:Sl=36874:S4=36877 
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: rem 52 
5 PB=37152:JB=l6:HP=l02 :rem 18 
10 RN=l:COL=A:LB=SC+4:FB=SC+l0 :rem 32 
15 RO=SC+22:FB=SC+3:FO=SC+l5:LB=SC+4:LR=S 

C+15:GOSUB 3000 :rem 66 
22 D2(0)=0:D2{1)=-22:D2(2)=22:D2{4)=-l:D2 

(5)=-2 3 :D2(6)=2l:D2(8)=l:D2(9)=-21 
: rem 246 

25 DX(l0)=23:CS{25)=192:CS{23)=193:CS{46) 
=195:CS(2)=194:CS(45)=197 :rem 21 

27 D2{10)=23:C2{12)=194:C2{20)=193:C2{44) 
=192:C2{36)=195 :rem 51 

30 CS(47)=199:CS{3)=196:CS(l)=l98:rem 247 
34 RESTORE:GOSUB400:XX=0:CS{0)=195:C2(0)= 

194:FORI=lT0160:READPI:NEXT :rem 226 
36 PRINT"{3 UP}";SPC{JB/2);"{7 SPACES}" 

:rem 203 
49 OP=SCR+45:02=SCR+482:UP=OP:U2=02 

:rem 168 
50 POKEOP,195~POKE02,194:POKEOP+C0,0:POKE 

02+C0,2 :rem 216 
60 IF NA+AT=0 THEN POKE OP,B:POKE02,B:RN= 

RN-l:GOT034 :rem 99 
61 POKE 37154,127:P=PEEK{37152)AND128:J0= 

-(P=0):POKE37154,255 :rem 110 
63 P=PEEK{3715l):Jl=-{{PAND8)=0):J2=-{{PA 

ND16)=0):J3=-((PAND4)=0) :rem 54 
64 IF-{{PAND32)=0)=1THENGOSUB 100:rem 107 
65 IF XX=l THEN 34 :rem 174 
66 VV=(J0-J2)+(Jl-J3)*22:IFVV=0THEN75 

:rem 117 
67 UP=OP+VV:JV=VV+24:CS(0)=CS(JV) :rem 46 
68 IF(PEEK(UP)<>B)AND(PEEK(UP)<>96)THENGO 

SUB4000:GOTO 75 :rem 1 59 

70 POKEOP,B:POKEUP+C0,0:POKEUP,CS( JV ):OP= 
UP :re m 70 

75 AA=PEEK{l97):IF{AA<>l2)AND(AA<>20)AND{ 
AA<>36)AND(AA<>44)THEN95 :rem 235 

76 BB=INT{AA/10):0NBBGOT080,78,77,79 
:rem 73 

77 U2=02+22:GOT081 :rem 30 
78 U2=02-l:GOT081 :rem 238 
79 U2=02+l:GOT081 :rem 237 
80 U2=02-22 :rem 62 
81 IF{PEEK{U2))<>BAND{PEEK{U2)<>96)THENGO 

SUB4100:GOTO 95 :rem 97 
82 IF XX=l THEN 34 :rem 173 
90 POKE02,B:POKEU2+C0,2:POKEU2,C2{AA):02= 

U2:CC=AA :rem 244 
95 IF PEEK{l97)=32THENGOSUB110 :rem 247 
97 GOT060 :rem 15 

99 REM SHOOT ARROW :rem 110 
100 IFNA=0THENRETURN :rem 43 
101 NA=NA-l:BP=INT{NA/10):IFBP>1THENBP=l 

:rem 168 
102 PRINT"{HOME}{BLK}";NA:POKESC+2+BP,B:D 

=DX{JV):JC=CS{JV):GOSUB 200 :rem 119 
105 AP=UP+D:Cl=0:GOT0115 :rem 157 
110 IFAT=0THENRETURN :rem 50 
111 AT=AT-l:BT=INT{AT/10):IFBT>lTHENBT=l 

:rem 199 
112 PRINT" {HOME} {RED}"; SPC { 18) ;AT: POKESC+ 

20+BT,B:D=D2{CC):JC=C2{CC):GOSUB200 
:rem 158 

114 AP=U2+D:Cl=2 :rem 119 
115 AD=JC+8:IF(PEEK(AP)<>B)AND(PEEK(AP)<> 

96)THENRETURN :rem 73 
120 POKEV,2:POKES4,200:FORA=lT013:NP=AP+D 

:rem 16 
125 AC=NP+CO : rem 180 



IS YOUR CHILD TOP BANANA, 
OR JUST 

ONE OF THE BUNCH? 
Kids everywhere are going ape over Artwori Monkey Series educational 

software! Like ail good arcade games, kids just can't stop playing them. 
Which is great, because while they're enjoying the antics of Marc 
the Monkey, they're learning. And growing. 

Three Artworx monkey programs, designed 
by teachers and learning specialists, are available 
to help your child. 

Monkeymath '" uses colorful graphics and 
three levels of challenges to give a better under­
standing of number sequences, addition, sub­
traction, multiplication, and division.· 

Monkeymath 

Monkeynews'" uses a newspaper setting to increase your child's 
ability to read and understand by enabling him to actively participate in 

the story, answer questions, check facts and type 
his own headlines. 

For help with spelling and vocabulary, choose 
Monkeybuilder'". It encourages the child to com­
bine word pieces correctly to form building blocks, 
and make a tree house ·for Marc. 

Monkeynews 
All three programs are more fun than a barrel 

of you-know-whats! 
All are available for the Commodore 64, Atari, and Apple com­

puters. All include a FREE Marc the Monkey story and coloring book. 
And they're all the stuff top bananas are made of! 

See them in action wherever soft- -~Ill 
ware is sold. To find out more facts, 
send $1.00 for a colorful catalog to: 
Artworx Software Co., Inc.150 North 
Main Street, Fairport, NY 14450. 

Or call: 800-828-6573. 
(In New York call: 716-425-2833). 

Monkeymath Monkeynews 
by Dennis Zander by Dennis Zander 
$24.95 S29.95 

Monkeybuilder 
by Dean Kindig and Rob Fitter 
$29.95 Educational Software with a smile. 



130 IF(PEEK(NP)<>B)AND(PEEK(NP)<>96)THENP 
OKEV,0:POKES4,0:GOT0300 :rem 199 

140 POKEAP,B:POKEAC,Cl:POKENP,AD:AP=NP:NE 
XT:POKEAP,B:POKEV,0:POKES4,0:RETURN 

:rem 16 
199 REM STILL CHECKER :rem 4 
200 IFD<>0THENRETURN :rem 30 
210 IFJC=l92THEND=l:RETURN :rem 131 
220 IFJC=l93THEND=-l:RETURN :rem 178 
230 IFJC=l95THEND=22:RETURN :rem 187 
240 IFJC=l94THEND=-22:RETURN :rem 232 
250 IFJC=l97THEND=2l:RETURN :rem 190 
260 IFJC=l98THEND=-23:RETURN :rem 239 
270 IFJC=l94THEND=-2l:RETURN :rem 234 
280 D=23:RETURN :rem 154 
299 REM DEATH : rem 238 
300 IFPEEK(NP)<l92THENPOKEAP,B:RETURN 

:rem 133 
310 IFC1=0THEN330 :rem 201 
312 POKELB,B:LB=LB+l:GOSUB600 :rem 0 
315 IFLB=SC+7THEN6000 :rem 224 
317 XX=l:RETURN :rem 211 
330 POKELR,B:LR=LR+l:GOSUB610 :rem 49 
335 IFLR=SC+l8THEN6010 :rem 37 
340 XX=l: RETURN : rem 207 
400 NA=20 :AT=20: PRINT" {HOME} { BLK}"; NA; SPC 

(14);"{RED}";AT :rem 234 
410 PRINT" { BLU} {HOME} { 2 OOWN} {RVS}" ; SPC ( 8 

) ; "ROUND"; RN;" {OFF)": RN=RN+l: RETURN 
:rem 150 

600 DP=UP:OM=U2:GOT0620 :rem 177 
610 DP=U2 :OM=UP : rem 167 
620 POKEAP,B:POKEOM,B:FORK=210T0208STEP-l 

:POKEDP,K:FORH=lT0100:NEXT:NEXT 
:rem 189 

630 POKEDP,2ll:GOSUB7~00:POKEDP,B:POKEUP, 
B:POKEU2,B:RETURN :rem 252 

650 IFJC=l96THEND=2l:RETURN :rem 193 
1000 PRINT"{CLR}{BLK)LOADING CHARACTER SE 

T INTO MEMORY. • • ": PRINTCHR$ ( 142) 
:rem 121 

1010 FORI=5120T07168:POKEI,PEEK(I+27648): 
NEXT :rem 188 

1020 POKE 36869,253 :rem 200 
---t04~&P-EE*f-H~02TftENT0"6-0- : rem 15 7 

1090 FORNP=6656T06815:READMD:POKENP,MD:NE 
XT : rem 254 

1100 GOTO 1 :rem 44 
1999 REDEFINED CHARACTERS :rem 66 
2000 DATA102,227,241,159,159,241,227,102 

:-rem 216 
2010 DATA102,199,143,249,249,143,199,102 

: rem 235 
2020 DATA126,219,153,24,60,231,231,l26 

: rem 113 
2030 DATA126,231,231,60,24, 1 53,219,126 

:rem 114 
2040 DATA60,6,207,253,201,201,124,60 

:rem 6 
2050 DATA60,62,147,147,191,243,96,60 

:rem 36 
2060 DATA60,96,243,191,147,147,62,60 

:rem 37 
2070 DATA60,124,201,201,253,207,6,60 

:rem 9 
2082 DATA0,132,66,63,66,132,0,0,0,33,66,2 

52,66,33,0,0,16,56,84,16,16,16,40,68 
:rem 233 

2084 DATA68,40,16,16,16,84,56,16,7,3,5,8, 
16,224,32,32,4,4,7,8,16,160,192,224 

:rem 202 
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2086 

2088 
2090 
2092 
2093 
2094 

2605 
2999 
3000 
3010 

3020 

3030 

3040 

3050 
3060 

3070 

3080 

3090 

3100 

3110 

3120 

3130 

3140 

3150 

3155 

3160 

3170 
3180 

3190 

3200 

DATA224,192,160,16,8,7,4,4,32,32,224 
,16,8,5,3,7 :rem 39 
DATA0,0,8,16,4,16,0,0 :rem 26 
DATA0,0,20,10,32,20,0,0 :rem 99 
DATA68,9,32,132,l,40,130,17 :rem 78 
DATA 0,0,0,0,0,0,0,0 :rem 156 
REMDATA126,90,126,60,0,102,24,102 

:rem 190 
IFJC=l98THEND=-23:RETURN :rem 36 
REM PLAYFIELD : rem 91 
PRINT"{7 SPACES}OLYMPIAD" :rem 243 
PRINT"U*ER~****************ER~*I"· 

- :rem,82 
PRINT"- -{16 SPACES)-{RED)E+HBLU} . .. - - -- ; :rem 38 
PRINT"-{3 SPACES}U**I U**I U** 
!{3 SPACES]- 11

; -- -- :rem 230 
PRINT"-{3 SPACES}J**K{SHIFT-SPACE} 
J**K{SHIFT-SPACE)J**K{3 SPACES}­
-rr;- -- : rem 12 
PRINT"-{20 SHIFT-SPACE}-"; :rem 14 
PRINT":: U***I{B SPACES}U***I 
{SHIFT::SPACE}-"; 
PRINT"-{SHIFT::SPACE}J***K 

:rem 235 

{8 SPACES}J***K{SHIFT-SPACE}-"· --- - ' :rem 122 
PRINT"-{2 SHIFT-SPACE}{5 SPACES}U 
EW3{2 .SPACES}E03I . -
{5 SHIFT-SPACE}~· ~ . ~ c e\:rem 237 
PRINT"-{6 SPACESTUK{4 SPACES}JI 
{2 SPACES}UI{2 SPACES)-"; :rem 99 
PRINT"-{2 SPACES)UI{2 SPACES}-
{6 SPACES)- UKJI Ji'; -:rem 2 
PRINT "K UKJI--=t2 SPACES) {RED} E+3 
{BLK}!;+3{BLU}T2 SPACES)- JIUK 
{2 SPACES)"; - :rem 211 
PRINT"{2 SPACES}JIUK -{2 SPACES) 
{BLK}!;+~{RED}E+~(BLU}-
{2 SHIFT-SPACE}-{2 SPACES)JK 
{ 2 SPACES )U"; - -: rem 128 
PRINT"I{2 SPACES)JK{2 SPACES)-
{ 6 SHIFT-SPACE).::. {GSPACES) .::."; -

:rem 136 
PRINT"- {SHIFT-SPACE){4 SPACES)JI 
{4 SHIFT-SPACE)UK{6 SPACES}-"; -

- -:rem 225 
PRINT"-{7 SPACES}JEW~{2 SPACES} 
EO~K{7-SPACES)-";- :rem 130 
PRINT".:: U***I{S SPACES)U***I .::. 
"; :rem 80 
PRINT"- J***K{8 SPACES)J***K -
"; {6 SPA~ --- 7rem 58 
PRINT"-{20 SPACES}-"; :rem 145 
PRINT"::{3 SHIFT-SPACE}U**I U**I 
{SHIFT::SPACE}U**I{3 SHIFT-SPACE}-" 
; -- : rem 76 
PRINT"-{3 SPACES}J**K{SHIFT-SPACE} 
J**K{SHIFT-SPACE}J**K{3 SPACES)-
or; -- : rem 18 
PRINT"-{BLK)E+~(BLU}-{16 SPACES}-
{SPACET_::"; - :rem-154 

3210 PRINT"J*EE~****************EE~*"; 
- :rem 126 

3220 POKE505+SCR+A,6:POKE505+SCR,75 
: rem 31 

3225 FORI=0T02:POKECO+LB+I,0:POKELB+I,195 
:POKECO+LR+I,2:POKELR+I,194 :rem 211 

3226 NEXT :rem 12 
3230 RETURN : rem 168 
3999 REM HIT DATA : rem 193 



PYRAMID RUN by Mike Marsico & Ed Annunziata 
You'll be running for your life when you enter the forbidden pyramid. You're 
the first person in over 3000 years to have successfully reached the bottom 
level of the Great Pyramid of the Egyptian Pharaoh Cheotemkahmen, supreme 
ruler of the Fifth Dynasty, and the jewels and riches are yours to collect! All 
that remains is to take whatever you can carry, and climb to the top of the 
pyramid. However, there are still one or two problems to overcome before 
spending your newly found wealth. The Great Royal Court Sorcerers of the 
Fifth Dynasty were charged by Cheotemkahmen with the responsibility of 
ensuring that his eternal sleep should be undisturbed. They ensured that the 
Demons of the Dark Places would be loosed on any trespasser, and now 
you've got to conquer them to reach your freedom. Monsters, lightning bolts, 
radioactive fire, and much more, lie between you and your escape. PYRAMID 
RUN is a race against time and the Demons of the Dark Places, set upon a 
scrolling view of the tunnels of the Great Pyramid. You may choose to begin 
at any of five levels of difficulty. Fantastic full color graphics and spectacular 
s::>und effects highlight this game, with dozens of the most hideous and original 
monsters in computer gaming. In addition, PYRAMID RUN is another of the 
MMG games which are two in one: as you complete each pyramid, you play a 
totally different interlude board, for the chance to 'win additional lives for your 
next, and more difficult run through the pyramid. PYRAMID RUN requires a 
disk drive, one joystick and 48K. Suggested retail price: '29.95 

PHOEMIX LAIR 
It's a dangerous flight when you are the Phoenix on a search and destroy 
mission to find enemy eggs. At the beginning of each board, you must leave 
your nest in search of enemy eggs. After successfully destroying at least six of 
these eggs, you must return to the far right side of your lair. Points are 
awarded based on the number of eggs destroyed and the time it takes to 
complete the mission. A fast mission will result in additional bonus points. You 
begin with 5 lives and gain additional lives at boards 7, 9, and 10 (if you make 
it that far). The ten increasingly difficult boards can be played at any of ten 
speeds and the obstacles you will encounter will make your mission a 
nightmare. Multiple strategies and bright and lively colors and music add to 
the already superb play of this completely unique and different game. 
PHOENIX LAIR also features MMG's interlude board, a head-to-head joust 
with the Pharis Hailex, principal knight of the Kingdom of Pharis. Successful 
unseating of the Knight without being hit by his mount gains bonus points. It's 
like getting two games for the price of one. PHOENIX LAIR requires a disk 
drive, one joystick and 40K. Suggested retail price: 129.95 

Available at your favorite computer store or send check or 
money order to: MMG Micro Software 

PO Box 131 Marlboro, NJ 07746 
or call: (201) 431-3472 

Please add 53.00 for postage and handling. Use your Visa, 
MasterCard or order C.O.D. N.J. residents please add 6% 
sales tax. 

--~. 1~ULIL~UGS 
Lii Hk LW smiffi\J0G.l ~e 

For Atari and Commodore Computers. 
/\ tJri j .. J r().t1,lcrC\l trJdc-m.1rk o l AtJ ri, ln'-
CommodorC' i!> J r~1 .. trrC'\l lrJdl."mJrk 11t Commt,lorc Bu,inr-. .. MJlhinf' . Im. 



4000 IFPEEK(UP)<>HPTHENUP=OP:RETURN 
:rem 74 

4010 RF=INT(RND(l)*482)+RO:IFPEEK(RF)<>BT 
HEN4010 : rem 87 

4020 UP=RF:POKEUP+C0,0:POKEOP,B:MP=UP:JP= 
JV:OP=UP:GOSUB5000: RETURN :rem 155 

4100 IFPEEK(U2)<>HPTHENU2=02:RETURN 
:rem 241 

4110 R2=INT(RND(l)*482)+RO:IFPEEK(R2)<>BT 
HEN4110 : rem 49 

4120 U2=R2:POKEU2+C0,2:POKE02,B:MP=U2:JP= 
J2:GOSUB5000:02=U2: RETURN :rem 178 

5000 FORMN=208T0210:POKEMP,MN:FORW=lT0150 
:NEXT:NEXT:POKEMP,CS(JP):RETURN 

:rem 255 
5999 REM END ROUTINE :rem 193 
6000 WN$=" RED ":LS$=" BLACK " :GOT06020 

:rem 1 
6010 WN$=" BLACK ":LS$= " RED " : rem 199 
6020 PRINT II {CLR} {DOWN} {BLK} THE II ;WN$; "KN! 

GHTS" : rem 73 
6030 PRINT" DEFEATED THE";:PRI NTLS$ 

:rem 114 
6040 PRINT" KNIGHTS IN II: RN-1; II ROUNDS" 

:rem 221 
6060 PRINT"{3 DOWN}PRESS SPACEBAR TO PLAY 

II: PRINT II {DOWN} ANY OTHER KEY TO END II 
:rem 96 

6063 POKE 198,0 :rem 252 
6065 GETI$:IFI$=""THEN6065 :rem 213 
6067 IF !$<>" "THEN END :rem 147 
6070 CLR:GOTOl :rem 82 
6999 REM DEATH SOUND :rem 180 
7000 POKEV,12:POKES4,150:FORI=l2T01STEP-l 

:FORJ=lT030 :rem 228 
7010 NEXT J:POKEV,I:NEXTI:POKES4,0:RETURN 

:rem 173 

Program 3: Olympiad For Atari 

Refer to the "Automatic Proofreader" article before typing this 
program in. 
~1 CLOSE #l:OPEN #1,4,0,"K:":GRAPHIC 

S 0:POKE 752,l:POKE B2,0:GOSUB 10 
00:POKE 756,CHSET/256 

LB 2 D I M X < 1 5 > , CS < 1 5 > , D 2 < 1 5 > , C 2 ( 1 5 >, DX 
<10>,LS$<6>,WN$(6) 

NH4 N=15:B=0:JB=16:FB=0:FC=0 
SP 1'11 RN= 1 
CL 11 LB=PEEKC88)+PEEKC89>*256+10:LR=L 

B+17:GOSUB 3000 
D620 DXC0>=0:DXC1>=-40:DX<2>=40:DXC4) 

=-1:DXC5>=-41:DXC6>=39:DXCB>=l:D 
XC9>=-39 

Al 22 D2<0>=0:D2<1>= - 40:D2<2>=40:D2<4> 
=-1:D2C5>=-41:D2C6)=39:D2<B>=1:D 
2<9>=-39 

OJ25 DXC10)=41:CSC0>=100:CSC1)=99:CSC 
2>=100:CS<4>=98:CSC5>=103:CSC6>= 
102 

OA27 D2C10>=41:C2<0> = 99:C2C1)=99:C2<2 
>=100:C2C4>=98:C2C5> = 103:C2(6)=1 
02 

Y."30 CSC8)=97:CS<9>=101:CSC10>=104 
EL32 C2CB>=97:C2C9>=101:C2C10>=104 
1834 GOSUB 400:POSITION 17,4:FOR I=l 

TO 500:NEXT I:? "CB SPACES>" 
KB55 OP=PEE K <BB>+PEEKC89)*256+41:02=0 

P+877:CK=OP 
DP60 IF NA+AT=0 THEN RN=RN-l:POKE OP, 

0:POKE 02,0:GOTO 34 
FP61 JV=N-STIC K <0>:FR=STRIG<0>:CSC0>= 

CSCJV>:UP=OP+DXCJV> 
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Typing Olympiad 
AU three versions of "Olympiad" make exten­
sive use of keyboard graphics in drawing the 
arena display. To avoid confusion and pos­
sible typing errors, please refer to the article 
" How To Type COMPUTE!'s Programs" 
before you attempt to enter these programs. 

For the 64 version (lines 3010-3220) and 
VIC version (lines 3010-3210), pay close at­
tention to the places where program lines 
are divided on the page. If any spaces are to 
be left after the characters on one line of the 
page, the correct number of spaces will be 
indicated in braces at the beginning of the 
next line. Unless you are specifically in­
structed to type spaces, do not do so. For 
example, in the statement below there should 

. be no spaces between the SHIFTed characters 
on the first line and the cursor lefts at the 
start of the second, and only four spaces (as 
specified in the braces) should be typed be­
tween the SHIFTed characters at the end of 
the second line and those at the beginning of 
the third. 

400 PRINT"-8R3JCCCCCK{2 SPACES}JCCCCCK 
{6 LEFT}{2 DOWN}JCCCCCCCCCCCCK 
{4 SPACES}JCCCCCK": :rem 128 

In the Atari version, many special 
graphics characters are used in lines 3010-
3240. Be sure you understand how to type 
these before you start. Jn particular, the ver­
tical bar character ( I ) used frequently in these 
lines is obtained by pressing the SHJFf and 
= keys simultaneously. 

EE65 IF PEEK<UP>< >B THEN GOSUB 4000 
BP70 POKE OP,B:POKE UP,CSCJV>:OP=UP 
EA 75 IF FR=0 THEN GO SUB 100 
DC80 J 2 =N-STICK<1>:F2=STRIG(1):C2C0>= 

C2<J2>:U2=02+D2CJ2> 
CJ85 IF PEE K CU2>< >B THEN GOSUB 4100 
CY. 90 POKE 02,B:POKE U2,C2CJ2)+128:02= 

U2 
CD 95 IF F2=0 THEN GOSUB 110 
AP 97 GOTO 60 
CL 100 IF NA=0 THEN RETURN 
EL 1 0 1 NA = NA - 1 
EP 1 0 2 P 0 S I T I 0 N 4 , 0 : ? " C 2 LEFT } " ; NA ; 

:IF NA < 10 THEN? "CR}" 
~ 103 D= DX<JV):JC=CSCJV>:GOSUB 200 
JN 105 AP = UP+D:C1=0:GOTO 115 
OC 110 IF AT=0 THEN RETURN 
Fl 111 AT= AT - 1 
IP 112 POSITION 34,0:?" C2 LEFT>";AT 

;:IF AT < 10 THEN? "{R}" 
OL 1 1 3 D = D 2 < J 2 > : J C = C 2 < J 2 > : G 0 SUB 2 0 0 
~ 114 C1=2:AP = U2+0 





OE 115 AD=JC+8:IF PEEKCAP><>B THEN RET 
URN 

16 120 FOR A=l TO 15:FOR AA=! TO 5:NEX 
T AA:NP=AP+D:IF PEEK<NP><>B THE 
N 300 

~ 140 SOUND 3,10,8,?:POKE AP,B:POKE N 
P,AD:AP=NP:NEXT A:SOUND 3,0,0,0 
:POKE AP,B:RETURN 

BO 200 IF D< >0 THEN RETURN 
LJ210 IF JC=99 THEN D=-40:RETURN 
~220 IF JC=100 THEN D=40:RETURN 
IH230 IF JC=98 THEN D=-l:RETURN 
NP240 IF JC=103 THEN D=-41:RETURN 
LJ250 IF JC=102 THEN D=39:RETURN 
Fft260 IF JC=97 THEN D=l:RETURN 
00270 IF JC=101 THEN D=-39:RETURN 
Jr. 280 D=41: RETURN 
~300 SOUND 3,0,0,0:POKE AP,B:IF <PEE 

KCNP> < 97 OR PEEK<NP>>116) AND P 
EEKCNP> <205 THEN RETURN 

J0305 IF NP <CK THEN RETURN 
ftJ 3 1 0 I F C 1 = 0 THEN 3 3 0 
~312 POKE LB,82:LB=LB+l:FB=FB+l:GOSU 

B 600 
BE 314 IF FB=3 THEN 6000 
DL 3 1 7 G 0 T 0 3 4 
D0330 POKE LR,82:LR=LR+l:FC=FC+l:GOSU 

8 610 
BJ 335 IF FC=3 THEN 6010 
DH 340 GOTO 34 
~400 NA=20:AT=20:POSITION 17,4:? " IB 

[!I!l:I!: ";RN:RN=RN+l:POKE 752,1 
C6405 POSITION 4,0:? NA:POSITION 34,0 

:? AT 
MM410 POKE PEEKC88>+PEEK<89>•256+959, 

!:RETURN 
LB600 DP=UP:OM=U2:GOTO 620 
l:H 610 DP=U2: OM=UP . 
CD620 POKE AP,B:POKE OM,B:FOR K=115 T 

0 113 STEP -l:POKE DP,K:FOR H=l 
TO 50:NEXT H:NEXT K 

AA630 POKE DP,116:GOSUB 7000:POKE DP, 
B:POKE UP,B:POKE U2,B:RETURN 

~1000 REM CHR. SET LOADER 
KB 1010 POKE 752, 1: POSIT I ON 3, 2:? "LOA 

DING CHARACTER SET INTO MEMORY 

HE 1020 CHSET=<PEEKC106>-8>•256:FOR I= 
0 TO 1023:POKE CHSET+I,PEEKC57 
344+I>:NEXT I 

ffi1025? "<CLEAR>":POSITION B,2:? "RE 
DEFINING CHARACTER SET":RESTOR 
E 1045 

NF1030 READ A:IF A=-1 THEN RETURN 
CN1035 FOR J=li!l TO 7:READ B:POKE CHSET 

+A•8+J,B:NEXT J 
"C 1040 GOTO 1030 
601045 DATA 1,24,24,56,240,192,0,0,0 
~1050 DATA 5,24,24,12,15,3,0,0,0 
HE 1055 DATA 3,0,0,0, 192,224,48,24,24 
J01060 DATA 4,0,0,0,3,7,12,24,24 
H"1063 DATA 97,102,227,241,159,159,24 

1,227,102 
JB 1065 DATA 98, 102, 199, 143,249,249, 14 

3,199,102 
BJ 1 0 6 7 DAT A 9 9 , 1 2 6 , 2 1 9 , 1 5 3 , 2 4 , 6 0 , 2 3 1 , 

231,126 
DK 1069 DATA 100, 126,231,231,60,24, 153 

,219, 126 
~1070 DATA 101,60,6,207,253,201,201, 

124,60 
061072 DATA 102,60,62,147,147,191,243 

,96,60 
OJ 1.0 7 4 DAT A 1 0 3 , 6 0 • 9 6 , 2 4 3 , 1 9 1 , 1 4 7 , 1 4 7 
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"Olympiad, " Atari version. 

,62,60 
"P1076 DATA 104,60,124,201,201,253,20 

7,6,60 
NN1078 DATA 105,0,132,66,63,66,132,0, 

0 
KH 1 Ill 8 Ill DAT A 1 Ill 6 , Ill , 3 3 , 6 6 , 2 5 2 , 6 6 , 3 3 , 0 , Ill 
CF 1 0 8 5 DAT A 1 0 7 , 1 6 , 5 6 , 8 4 , 1 6 , 1 6 , 1 6 , 4 0 , 

68 
CC 1090 DATA 108,68,40, 16, 16, 16, 16,84, 

56 
101095 DATA 109,7,3,5,8,16,224,32,32 
NH2000 DATA 110,4,4,7,8,16,160,192,22 

4 
NJ 2010 DATA 111, 224, 192, 160, 16, 8, 7, 4, 

4 
HC2020 DATA 112,32,32,224,16,8,5,3,7 
ft02030 DATA 113,0,0,8,16,4,16,0,0 
CA2040 DATA 114,0,0,20,10,32,20,0,0 
AL 2 0 5 0 DA TA 1 1 5 , 6 8 , 9 , 3 2 , 1 3 2 , 1 , 4 0 , 1 3 0 , 

17 
FK2060 DATA 116,0,0,0,0,0,0,0,0 
6N2065 DATA 6,204,204,51,51,204,204,5 

1 '51 
EB 2070 DATA -1 
EL3000 POKE 712,152:POKE 710,152:POKE 

709,144:POKE 559,0 
J63010? "${3 R> <4 R>ddd{14 R>C!l!l!I 

{4 R> {3 R>*"; 
JJ3020? "I 1{34 SPACES>l&I"; 
Ll3030? "1{4 SPACES}${4 R>* ${4 R>* 

${4 R>* ${4 R>•<4 SPACES> I" 
; 

LF 3040 ? "I <4 SPACES>'l.<4 R>! %{4 R>' 
%{4 R}! %{4 R>!<4 SPACES> I" 

; 
HO 3050 ? "I {38 SPACES} I"; 
Lft 3060 ? "I <4 SPACES}${? R>* ${7 

${6 R>*C4 SPACES} I"; 
JF 3070 ? "I {4 SPACES>'l.<7 R>! 'l.C7 

% {6 R} ! $CR}!"; 
Cft 3 0 8 0 ? " % < R Ht < 3 4 SP ACES} % { 2 R} " ; 
DJ 3090 ? "C2 R} ! C4 SPACES}${3 RHt 

<4 SPACES>SCR><D> <A><R>* 

R>* 

R>! 

C4 SPACES>S<3 R>*<7 SPACES>"; 
HD 3 1 0 0 ? " { 7 SP ACES > % < 3 R } ! S { R > ! 

{6 SPACES>'l.<R>* %{3 R>! 
<4 SPACES}${2 R>~; 

B" 3 1 1 0 ? " C 2 R } * { 1 1 SP ACES } I 
<10 SPACES>IC11 SPACESJ'l.<R>*"J 



EH 3 1 2 0 ? " $ { R } ! $ { 2 R } # $ { 2 R } # I 
<4 SPACES>&&{4 SPACESJI ${2 R> 
# ${2 R}#C3 SPACES}I"; 

EE 3 130 ? "I {3 SPACES } /.{2 R ::t,__! /.{2 Rl ! 
:<4 SPACES>&&{4 SPACES} I X{2 R> 

XC2 R}' ${R}!"; 
CB 3 140? "XCR}#Cll SPACES}l{10 SPACES} 

Cll SPACES>X<2 RJ-"; 
HH 3 1 5 0 ? " { 2 R } ! C 4 SP ACES } $ { 3 R } # 'l. 

CR}#{6 SPACES}SCR>! ${3 R}# 
C7 SPACES}"; 

DH 3 1 6 0 ? " < 7 SP ACES } X { 3 R } ! 
C4 SPACES}XCR}{D} CA}CR}! 
C4 SPACESJX{3 RJ-!C4 SPACES}$ 
C2 R}"; 

Cr. 3 1 7 0 ? " < 2 R} # C 3 4 SP ACES} X < R Ht " ; 
LO 3 1 8 0 ? .. $ { R} I $ { 7 R} # $ { 8 R} # $ 

<7 R}#{3 SPACESJI"; 
OB 3190 ? "I {3 SPACESJ'l.{7 Rl ! /.{8 RJ- ! 

X{7 Rl!C3 SPACES} I"; 
HL 3200 ? "I {38 SPACES} I"; 
NH 3 2 1 0 ? " I { 3 SP ACES} $ { 5 R} # $ { 4 R Ht 

${4 Rl# ${5 R}#{3 SPACESJI" 

NJ 3 2 2 0 ? " I { 3 SP ACES} X { 5 R} ! X { 4 R l ! 
/.{4 Rl! /.{5 R}!{3 SPACESJI" 

; 
JH 3 2 3 0 , ? " I & I { 3 4 SP ACES } I I " ; 
FI3240? "X{38 RJ-"; 
603245 POSITION 0,0:POKE 559,34 
OH3250 POKE PEEKC88>+PEEKC89>*256+959 

' 1 
Y.L 3260 RETURN 
014000 IF PEEKCUP><>6 THEN UP=OP:RETU 

RN 
H04010 RF=INTCRND<1>*959>+PEEK<88>+PE 

EKC89>*256:IF PEEKCRF><>B THEN 
4010 

Put a Monkey Wrench 
into your ATARI 800 or XL 
Cut your programming time from hours to seconds. and hove 33 
direct mode commands and functions. Al l at your finger tips and 
oil mode easy by the MONKEY WRENCH II . 
The MONKEY WRENCH II plugs easily Into 
the cartr idge slot of your ATARI and works 
w ith the ATARI BASIC_ 
Order your MONKEY WRENCH 11 today and 
enjoy the conveniences of these 33 features: 

Line numbering 
Renumbering basic line numbers 
De letion of line numbers 
Va riable and c urrent va lue d isp lay 
Location of every string occurrence 
String exchange 
Move lines 
Copy lines 
Up ond d own scrolling of basic p rograms 
Specia l line !o r mats a nd page numbering 
Disk d irectory d isplay 
Ma rgins change 
Home key funclions 
Curso· exchange 
Upper ca se lock 
Hex conversion 
Decimal conversion 
Mac hine language monito r 
DOS !unctions 

• Func tion keys 
The MONKEY WRENCH II also contains a ma c hine 
langua ge monitor vJi th 16 comma nd s that ca n be used 
to interac t with the powerful features o! the 6502 microp rocessor 

LJ4020 UP=RF:POKE OP,B:MP=UP:JP=JV:GO 
SUB 5000:RETURN 

IP4100 IF PEEKCU2> < >6 THEN U2=02:RETU 
RN 

FI4110 R2=INTCRNDC1>*959)+PEEKC88>+PE 
EKC89l*256:IF PEEKCR2><>B THEN 

4110 
Cl4120 U2=R2:POKE 02,B:MP=U2:JP=J2:GO 

SUB 5~00:RETURN 
H65000 FOR MN=113 TO 115:POKE MP,MN:F 

OR W=l TO 25:SOUND 3,W+50,10,9 
:NEXT W:NEXT MN:POKE MP,CS<JP> 
:SOUND 3,0,0,0:RETURN 

~6000 WNS=" RED":LS$=" BLACK":T1=4:T 
2=4:GOTO 6020 

CI6010 LS$=" RED":WN$=" BLACK":T1=3:T 
2=5 

NH 6 0 2 0 ? " { CL EAR } " : P 0 S I T I 0 N T 1 , 1 : ? " T 
HE";WNS;" KNIGHTS WERE VICTOR! 
DUS" 

~6030 POSITION T2,4:? "THEY DEFEATED 
THE";LS$;" KNIGHTS" 

00 6 0 4 0 P 0 S I T I 0 N 1 4 , 7 : ? " I N " ; RN- 1 ; " R 
OUNDS" 

HC6050 POSITION 4 , 19:? "PRESS < < SPACE 
BAR > > TO PLAY AGAIN" 

~6055 POSITION 7,22:? "PRESS ANY OTH 
ER KEY TO END" 

OP6060 GET #1,I:IF 1=0 THEN 6060 
JI6070 IF 1=32 THEN POSITION 0,0:POKE 

756,CHSET/256:GOTO 4 
6E6080 CLOSE #!:GRAPHICS 0:END 
LC7000 SOUND 3,80,8,15:SOUND 2,100,7, 

12:FOR 1=1 TO 250:NEXT !:SOUND 
2,0,0,0:SOUND 3,0,0,0:RETURN 

~8010 DATA 68,12,68,25,81,12,81,25,8 
1 , 12,81,25 @ 

"The Rabbit" 
for your VIC 20 or CBM 64 
II ycu rMn a VIC 20 or a C9M 64 nd iove been concerned 
aoout me nigh cost of a dis< 10 s101e ycur programs on 
worry ycursell no longer Now meres tne RAB80 lr.e RABBI! 
comes 1n a cartr idge. ono 01 a mucn mucn lower price 
tnan 1neaveroged1s< ~11aspeea 111os 1sone1a1tRA99'1 
V11n 1ne RAS31i vou can loaa ana store on vour C3M 

datasene an S< prog·a.,, ,, al'TIOSI ;o secona~ compared 
10 lne current 3 minutes cl a •c 20or Co\164 allT'Oll as 
fos1 as tne t,St.1ms:.: 0·1\ e 
:rie Y.B8lf 1s eos-( iO 1ns·a11 0110 ... ~ one io .t-op.eno 
Bm.1c ?·og1oms v.'o·.cs • ... 11n or ,..11ncu1 :.oor.s1on 
~emo')' ono o· de5 f'A'O co a 1te -rodes Tne 
RA3BIT 1; not onty las our ehaole 
(Tne Rabb1! lor rne 1:c 20 contoins on e-.pa s1cn con· 
nectar so vou con ~·multoneously use vour n'\emoiv 

MAE 
NOW Please for your own protec-

. THE BEST l ion consider the MAE fi rst 
before you buy that other 

FOR LESS! a ssembler. We've had 
numerous customers who wasted thei r money on some cheaper 
off brand a ssembler te ll us how much better the MAE is_ 
The most powerful Macro Assembler/Editor avai lable for the 
Commodore 64 and other CBMIPET computers. and also for 
the ATARI 800/XL and Apple 11 /ll E. 
MAE includes an Assembler. Ed itor, Word Processor, Relocating 
Loader, and more a ll fo r just $59.95. 
We could go on and desc ribe the MAE but we thought you would 
like to read our customers' comments The following are actual 
uned ited comments from c orrespondence about the MAE: 
'Exce llen t Development "My Comp liments 10 Car l Moser 

Pac kage" and EHS" 
"Compares to DEC and INTE L." "It 1s a superb p rog ra m .. 
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COMPUTE! Books 

64 
GRAPHICS 

L.--

COMPUTE f's Reference 
Gulde To 
Commodore 64 
Graphics 

A complete tutorial on 
Commodore 64 graphics. 
Noted Commodore author 
John Heilborn explains 
how to program sprites. 
multicolored screens. ani­
mation. custom characters. 
and more. Beginners will 
like the step-by-step in-
structions and clear ex­
ample programs. Advanced 
programmers can build up 

their tool kit with the character editors. sprite editors. screen 
design program. and other useful util ities. 
218 pages. paperback. 
Spiral bound for easy access to programs. 
$12.95 
ISBN 0-942386-29-9 

COMPUTE !'s Second 
Book of 
Commodore 64 

Continues in the tradition 
of the best-selling Firsr 
Book of Commodore 64 in 
presenting quality pro­
grams and articles. many 
revised or never before 
published. There 's some­
thing for almost any 64 
user: arcade and text ad­
venture games. an impres­
sive word processor. a 
program which adds 41 
new BASIC commands. an 

electronic spreadsheet. sound and graphics tutorials. and 
information on saving. copying. and retrieving files. 

288 pages. paperback. 
Spiral bound for easy access to programs. 
$12.95 
ISBN 0-942386-44-2 

240 pages. paperback. 

VIC Games For Kids 

Contains 30 games wrmen 
just for kids (although adults 
will enjoy them too) . This 
book is an inexpensive 
source of educational soft­
ware for children. The 
games are designed to 
teach math. geography. 
history. and orher topics. 
Children learn while they're 
having fun. They will return 
to these games again and 
again. 

Spiral bound for easy access to programs. 
$12.95 
ISBN 0-942386-35-3 

264 pages. paperback. 

COMPUTE f's First 
Book Of 
Commodore 64 

An excellent resource for 
users of the 64. with some­
thing for everyone: BASIC 
programming techniques. 
a memory map. a machine 
language monitor. and 
information about writing 
games and using peripher­
als. Many ready-to-type-in 
programs and games. 

Spiral bound for easy access to programs. 
$12.95 
ISBN 0-942386-20-5 



COMPUTE !'s First 
Book Of 
Commodore 64 Ga'mes 

Packed full of games: 
"Snake Escape," "Oil Ty­
coon." "Laser Gunner." 
"Zuider Zee." and many 
more. Machine language 
games requiring fast hands 
and a good eye. as well as 
strategy games which will 
exercise your mind. Intro­
ductory chapters and an­
notated listings provide 
ideas and techniques for 
writing games. An excellent 

introduction for 64 owners who want to begin writing games. 

217 pages. paperback. 
Spiral bound for easy access to programs. 
$12.95 
ISBN 0-942386-34-5 

VIC 
2 

274 pages. paperback. 

COMPUTE !'s Second 
Book Of V IC 

This is just the book to 
follow the best-selling First 
Book of VIC: clear explana­
tions of programming 
techniques, an extensive 
memory map. a mini word 
processor. a system for 
creating sound effects. a 
custom character maker. a 
machine language assem­
bler. and "Gumball." an 
extraordinary all-machine­
language game. 

Spiral bound for easy access to programs. 

$12.95 
ISBN 0-94 2386-16-7 

COMPUTE l's First 
Book Of Tl Games 
Although this book is 
packed with ready-to-type­
in games (29 in all), it is 
more than just a book of 
games. It is designed to 
teach game programming 
techniques. Introductory 
chapters explain the special 
features of the Tl-99/4 and 
99/4A, giving advice on 
coding techniques. M ost 
games include an explana­
tion of how the program 
works. Contains mazes, 

chase games. old favorites. thinking games. creative chal­
lenges, and more. 

21 I pages, paperback. 
Spiral bound for easy access to programs. 
$12.95 
ISBN 0-942386-17-5 

COMPUTE l's First 
Book Of 64 Sound 
And Graphics 
Clear explanations of the 
64's sound and graphics 
capabilities. Includes many 
tutorials and example pro­
grams: "MusicMaster," a 
complete music synthe­
sizer; "High-Resolution 
Sketchpad." an all­
machine-language pro­
gram for making computer 
art; and "Ultrafont Character 
Editor." one of the best 
character editors available. 
The appendices feature 

useful reference charts and conversion tables. 

275 pages. paperback. 
Spiral bound for easy access to programs. 
$12.95 
ISBN 0-942386-21 -3 

22~~~!![Eublications,lnc.9 
Post Office Box 5406. Greensboro. North Carolina 27403 



REVIEWS 

Mai/Pro Elizabeth o ea1 

Mai/Pro, by Pro-Line Software 
Ltd., is a general filing system 
for Commodore computers. Ver­
sions are available for PETs with 
4.0 BASIC as well as the Com­
modore 64. The Commodore 64 
version is reviewed here. I be­
lieve that other versions have 
comparable features. 

Mai/Pro works well with 
WordPro, Pro-Line's word proc­
essor, and may well be compat­
ible with others, since it outputs 
normal sequential files. 

Mai/Pro on the Commodore 
64 uses one 1541 drive and just 
about any kind of printer. It is 
up to you to describe the config­
uration. 

A General Data Manager 
Mai/Pro is designed to handle 
mailing lists, but can just as easily 
handle any kind of information 
you need to store: catalogs of 
records or books, bibliographies, 
student records, or any kind of 
business files. 

The manual is complete. It 
takes the user from the beginning 
of setting it all up, through a ll its 
variations, to the results. It is 
both tutorial and descriptive. 
The only thing I miss in the book 
is an index of all available keys 
and functions: A summary 
would be nice to have. But a list 
of contents is clearly shown up 
front, so finding information is 
not difficult. 

The best illustrations are at 
the end of the book, where a 
complete example is thoroughly 
worked out. If anything is un-
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clear in the manual, it becomes 
easily understood when you go 
through that example. 

Mai/Pro is a pleasure to use. 
The screen prompts are well 
done, and it is difficult to botch a 
job-the computer helps you 
while you're creating and re­
trieving files. Setting up the origi­
nal file is easy; just specify what 
sort of information will be stored: 
alphabetic, numeric, yes-no 
type, sorted, not sorted, etc. The 
maximum length of each variable 
is specified next, and so on; you 
design the screen as you go 
along. The screen can scroll side­
ways if any field is larger than 40 
columns. 

Simple Data Entry 
Entering the information is 
simple, too . Cursor keys act as 
they normally do on the Com­
modore computers, with some 
elaborations. For example, you 
can jump from field to field easily 
by using the cursor keys. You 
can edit the information, and 
easily abort any function. 

Mailpro permits manual 
entry. It also works with existing 
files, and allows the user to com­
bine the two processes to manu­
ally fill in missing information 
during file entry. It's a well­
thought-out, flexible system. 

In addition, Mai/Pro can 
process an existing WordPro se­
quential file. This worked very 
well in my PET-64 system. Mai/­
Pro just gobbled up the whole 
WordPro file in no time, filling in 
the variables I defined. The com­
puter did all the tedious work a 
million times faster than I could 
have. 

Enter CompuServe's 
Electronic Mall 'v 

and shop at your 
convenience in these 
exciting departments. 
The Micro Mart 
The Department Stores 
The Travel Agent 
The Book Bazaar 
The Record Emporium 
The Photo Booth 
The Software Shop 
The Financial Market 
The Magazine Kiosk 
The Gardening Shed 
The Newsstand 
A sample of the 
companies participating 
in CompuServe's 
Electronic Mall 'vincludes: 
Amdek 
American Airlines 
American Express 
A5T Research 
Bantam 
CBS Publishing 
CDEX 
Colonial Penn 
Commodore 
Computer World 
Digital Equipment 
dilithium Pres.s 
800 Software 
Heath 
Hertz 
E.F. Hutton 
lnmac 
Innovative Software 
Magazine Supply House 
Manufacturer's Hanover Trust 
McGraw-Hill 
Metropolitan Llfe 
Microsoft 
Miracle Computing 
Misco 
Newsnet 
Official Airline Guide 
Pan American Electronics 
Peachtree Software 
Practical Peripherals 
Program Store 
Professional Color Labs 
RCA Record Clubs 
Record World 
Sears 
Select lnformalion Exchange 
Sim Computer Products 
Software Advisor 
Stark Brothers 
Supersoft 
MaxUle 
Vanguard 
VisiCorp 
Ziff-Davis 
Merchants and manufacturers who want to 
participate in the Electronic Mall ' may contact: 
Stephen A. Swanson, L.M. Berry & Co., 
P.O. Box 6000, Dayton. OH 45401. 
(513) 296-2015. 



, WORLD 
l'CH UP WITH THE WAY 

COMPUSERVE'S NEW ELEj;TRONIC MALt 
LETS You SHOP 10DA.Y. 

Introducing the 
first computer shopping 
service that brings you 
convenience, savings 
and enjoyment 

Here's your chance to expand the 
practical uses of your personal computer. 

Sign up for CompuServe and shop in 
our new Electronic Mall It's ~to use. It 
tells you more about the products you're 
buying. It lets you order faster. And it's 
totally unique. 

CompuServe's new Electronic Mall­
ofkn you all these shopping 
innovations. 
- It's enonnous! So it gives you in-depth 
infonnation on thousands of goods and 
services, and lets you buy even hard-to-find 
merchandise. - Its unique "Feedback" serv­
ice lets you ask the merchants themselves 
specific questions. - It's incredibly efficient in 
ordering the products and services you want 

- I ts special discount opportunities make it 
economica~ purchase after purchase. - And 
its name-brand merchants assure you of 
top-quality merchandise. 

Make the CompuServe Electronic 
Mall IS-Minute Comparison Test 
What you can do in 15 minutes shopping 
the Electronic Mall way. 
• Call up on your computer screen full 

descriptions of the latest in computer 
printers, for instance. 

• Pick one and enter the order command. 
• Check complete descriptions of places to 

stay on your next vacation 
• Pick several and request travel brochures. 
• Access a department store catalog and 

pick out a wine rack, tools, toys ... any 
thing! 

• Place your order. 
What you can do in 15 minutes shopping 
the old way. 
• Round up the family and get in the car. 

The Electronic Mall, a valuable 
addition to the vast world of 
CompuServe. 

CompuServe's Consumer lnfonnation 
Service brings you shopping infonnation, 
entertainment, personal corrununications 
and more. 

You can access CompuServe with al­
most any computer and modem, tenninal 
or corrununicating word proceswr. 

To receive your illustrated guide to 
CompuServe and learn how to subscribe, 
call or contact... 

CompuServe 
Consumer Information Service 
P.O. Box 20212 
5000 Arlington Centre BIVd. 
Columbus. OH 43220 

800-848-8199 
in Ohio call 614-457..0802 



lJNl)l:l~\\S\l~I: 
Software that's priced UNDER the competitions' 

COMMODORE 64 & ATARI 
COMPUTER CLASSICS 

Just tor You I 

EPVX 
Temple ot Apshol (D&C) .. . . ....... .....••.•.. . . $26 
Gateway to Apshai (CT) .... .... ........•.... .•. $26 
PllS!op (CT) ... ... ...... .. .. . ....... . ... . ... . . .. $26 
Btoderbund Choplifter (CT) .... . . . . .......... .... $29 
Btoderbund Lode Runner ( D) .. ......... . .. . .. . .. $26 
lnfocom Zorl< I. II. Ill (D) . .. .... .. .. .... .. . . . . .. ea. $26 
lnfocom Witness (D) .... ..... . .. . .. ..... . .. .. .. . $33 
lnfocom Plonel Fall ( D) .. .. ....... . ... . ......... . $33 
PARKER 
Por1<er Q Bert (CT) ... .. ... .. ........ .. ......... . $37 
Por1<er Star Wors (CT) ... ........ .. ...... .. ....... $37 
Por1<er Jomes Bond (CT) .. ... . .. ..... .... . . . .. . .. $37 
Por1<er Gyruss (CT) .. . ..... ... . . ........ . ........ $37 
Por1<er Popeye (CT) .. ..... . ... . . . . •... .. ....... . $37 
Por1<er Frogger (CT) . .... . .... ... . ... . .. . ... . ... . $37 
SYNAPSE 
9{nopse Blue Mox (D&C) .. ..... .. ...... .. . .... . $22 
9{nopse Fart Apocalypse (D&C) .. . . .. . .... . •. . . . $22 
9{nopse Zeppelin (D&C) .... . .. ....... .. . ..... . . $22 
Sego Star Trek (CT) ....... . ............. . ....... $25 
Sego Congo Bongo (CT) . .....•... . .. .. .•.• . . .. . $25 
Sego Buck Rogers (CT) ...... . .. . . . .... ... .. .... . $25 
Screenplay DunZhln ( D) . ................. , . ..... $29 
Subloglc Pinball (D&C) .... . .. . .. . ... .. . . ... . . .. $22 
Subloglc Flight Simulator .. . . ... .. . . . . .. .. .. . . ... $37 

13-li@H•l~I 
SPINNAKER 
AJ1 Color Coves (CT) ages 3-6 ................... $25 
Alphabet Zoo (CT) ages 3-8 ........... . .. . • .. ... $22 
Delta Music (CT) . ...... ..... .. . ...... ... . . . . . . . $25 
Delta Drawing (CT) .......... . . . .. . .... .. .. ... .. $25 
Face Maker (CT) ages 3-8 .................. . .... $22 
Kids On Keys (CT) ages 3-9 .. . . . ............ .. ... $22 
KinderComp (CT) ages 3-8 .. . .... .... .... . ...... $19 
Bubble Bursi (C1) ages 4-8 . . ... . ... .. .. . ...... . . $25 
Grandma's Hause ( D) ages 4-8 .. . .... . •...... ... $22 
Story Machine (CT) ages 5-9 . . . . .... . . . ...... ... $25 
Ranch West (CT) ages 5-10 . . .. .......... ....... $25 
Fraction Fever (CT) ages 7-12 .. ....... .......... . $22 
.JukeBox (CT) ages 8-0dult . . ..... .. .. ........... $25 
Aegean Voyage (CT) ages 8-0dult . ... .......... $25 
Up For Grebs (CT) ages 8-0dult . ....... . . . . .. . ... $25 
Adventure Create (CT) ages 12 & up .. . ......... $25 
AMERICAN EDUCATIONAL COMPUTER (DISK ONLY) 
Learn About Sounds (grades K-3) ..... ........... $39 
Words in Reading I (grades 1-3) . . ..... . ......... $39 
Words In Reading II (grades 1-3) .. . . .... ......... $39 
Reading Comprehension I (g rades 1-<I) .... ...... $37 
Reocing Compiehension II (grades 3-7) ... . ..... $37 
Reocing Compiehension Ill (grodes 6-8) ......... $37 
Vocabula ry Word Builder (grades 2·8) ..... . . . . .. $29 
Grammer Word Skill (grades 2-8) ..... . .......... $29 
U.S. Geography Facts (grades 2-8) . .. . .... . ..... . $29 
World Geography (grades 2-8) .. . .. . . •... .. . . ... $29 
Spanish Vocabulary (grades 2-8) . .. . .. .......... $29 

l:t•WV~~UiJit•mi 
Spinnaker Aerobics (D) . . ...... ..... ....... . .... $33 
CodeWriter Dia log ( D) . .. .... . . . .. . . . . . .... . . ... $45 
Code\Miler ELF Easy Language Forni (D) . . .. . . ... $45 

G3·f!•m.11;1:Wt!!=I 
Continenta l Home Accountant (D) .. . .....••.... $47 
Continental Tax Advantage (DJ . .. . . .. . .. . •..... $33 
Continenta l FCM Rrst Ooss Moil . ... ..... . ....... $29 

COM 64 EXCLUSIVES! 
W•1·l•U'\•:elf}il~© 
Cordco Write fllav,tl (D) .. . . .. . ......... .. .... . ... $39 
Timewoil<s Word Writer (D) .... . ..... , •• . .... .. .. . $39 
On-Line HomeWord ( D) . . ... ... ..... .. .. . . . . . ... $39 
Creative Joe's Writer ( D) . .. . ...... . . .. .. ........ $42 
Blue Sky Script 64 & Spell (D) ..... .. .. . .. . . . ... .. $69 
WordFl'o 3 Plus 5pe11Righl (D) ........ . . .... ...... $69 

t1~:l:fhl0i:i~#t 
HesWOre Multiplon ( D) . .. . • .... .. ........ ....... $75 
MSI Fl'octicolc (D&C) . ...... . ...... . .... ........ $35 
MSI Fl'ogrommable Spreadsheet (D) . . ...... . .... $55 
Creo:ive Jock's Cole (D) ...... . .. . . . ... . .... .. . . $42 
Hondic Cole Result Advanced (D) .... . . . .. . . . . .. $75 

l•tN-1:QOif1 
Creative Fred's Filer (D) .. . . .. ..... .. ...... . ..... $42 
TimeWO<ks Dalo Manager (D&C) ........ . . . • .... $19 
TimeWorks Doto Manager II (D&C) . . ...• . . .. ... . $39 
CodeWriter Home Rlewriter (DJ .. . ..... . .... .. . .. $55 
MSI Fl'octiRle (D) ... . . ......... .. .... . ..... ..... $39 

LANGUAGES Bi UTILITIES 
HesWore Hesmon 64 (CT) .... . ........... . . . . ... $26 
HesWore 64 Forth (CT) ........... .. . . ........... $45 
Acess Sprltemoster (D&C) ... . ................ .. . $23 
nmeWor1<s Fl'ogrommlng Kit I, 11.111 (D&C) ... .. . ea. $19 
Blue Sky Lost One (D) ............ . .......... . ... $79 
Blue Sky 80 Column (D) .. . ... .. ... . . ...... . . . . .. $29 
Blue Sky Graphic Designer (D) . ...... . .. ... . .... . $29 
Blue Sky Super Copy (D) .... . .... .... .. .. . ... . .. $29 
HesWore Graphics Basic (CT) .... . .. ... . . ... .... . $39 
HesWore HES CAT (D) .......... . .. ..... . . ... ... . $19 
HesWore HES FONT (CT) ... . ..... .. ... .. . . . .. .. . . $16 
HesWore HES KIT (CT) ........ . .. .. ... . . .. . . .. ... $39 

~ Just tor You! 
Acess Beach Head (D&C) ...... . ...... . ....... . $23 
Oeative Oisis Mountain (CT) .. . . ... .. . . .. - .... . $25 
Synapse Sentinel (D&C) . . . ............. . .... .... $22 
Synapse ZAXXON (D&C) ... .. .. . , . ..... . .• . .. . .. $28 
ScreenPloy Pogo Joe (D&C) .. . ...... .. ... • . . . . .. $19 
ScreenPloy Asylum (D&C) .. .. .. . . . . . . . .. • • . . . . . . $23 
ScreenPloy K. Llston Block.Joe~ (D) . .. . . ..• . .. . . .. $57 

VIC 20 HITS 
MSI Fl'octicolc (D) . ... . ................ ...... .. . $32 
MSI Fl'octicolc (T) . ... ... . . . . .. . . ... . .... ...... . . $29 
HesWore Hesmon (CT) . . .... . ...... ......... .... $26 
KinderComp (CT) .... ..... , . .•. .. ...•• . . . . . .. . . . $23 
Story Machine (CT) ....... . . . .....• • . . . .•.... . . . 123 
Face Maker (CT) .... .. ....... . .. . .... . .. .. . .... $23 
HesWore .rurtle Graphics (CT) .....• •... . . . . . . .... $26 
Oective Chop litter (CT) ..... . . . ..•. •. ... . ...... . $19 
Epyx Temple of Apshoi (C) ....... .. ... .. .. . . .... $24 
Sego Star Trek (CT) ...... . . ........... ... . .. ... . $25 

©:4"WltefJtM!31 
CHALKBOARD POVoJERPAD .. . .. .. . . . . . . . . .. .. . . . . $79 
(C64 &Atari) 
KOAIAPAO ATARI C64 ....... . ......... .. ....... . $75 

PRINTERS 
STAR GEMINI 10X ...... . ... .. . . . . . . .... . . , .... .. $287 
ALPHACOM81 . . . .. . ... ...... . ................ $179 
Coble with Alpha Com ..... . ...... ........ . .... FREE 
Okldoto 82A .. . . . . . . . . . .. . . . . . . . . . . . . ........ $389 
Okidoto 83A . . . .. ... . .. ... .... . . ... . ......... . $589 

l1J[!(•l:•)'i'j1[e3:£.1 
The Boss . .. . ..... .. . .. . ... .. . .. .. . . • . . .......... $14 
Bot St ick . .. . . .. . . . . . . . . . . . . . . . . . . .. . . . . . . . . .. $19 
Red Roll .. . ....... ............. . . . • . • . . . .. . . .. .. $21 

oo:l•$•1~3:ll~:!~:TJ~1 
Numeric Keypad C64 ..... . . .... ........ .... . . . . $37 
G<0ph1c Fl'lnter Interface . . . . . ... . ... . , • , •• ... . . . $88 
Economy Fl'inter lntertoce . .. .. . ... . .. .. ......... $69 
Commod0te 64 5 Slot .. . .................... . ... $49 
Cossette Interlace ... .. ..... _ • . . . . . . . . • . .. . . . . . . $29 

CALL TOLL FREE 1-800-431-8697 
For Customer Service Call : 602-957-3619 

OllOERING & TERMS: Send cashier check. money Older, personal/company checks o lla.v 3weeks bank clearance VISA/ 
Mosle<Cord accepted. Provide phone number with Older. SHIPPING: odd 54.00 IOI first three pieces, odd 51.00 each 
oddltionol pleee. HordWore odd 510.00. Returns must hove a uthorization number (coll 602-957-3619 for authorization 
number). Al l returned merchandise subject to restocking tee a nd must come with all original poci<aging. No returns 
a llowed ofiei 30 days from shipping dole. Prices ore for cash. VISA and MasterCard odd 3%. Fl'ices subject to change 
without notice. All pioducts subject to ovolloblllty from manufacturers ond/Cll suppliers. Al l piices In U.S. dollars. 

Excellent Search 
Features 
Retrieving information by a 
selected name, number, or cate­
gory is easy and fast. Retrieval 
can be keyed to one or more 
variables at a time, and ranges 
can be set up. You may ask for 
information that fa lls within or 
outside a certain range of values 
(who hasn't paid my bills? who 
owes between $50 and $100?). 

Changing information also 
is easy . You can add records at 
any time, of course, and change 
the in fo rmation in existing 
records . 

For straightforward data 
retrieva l, use the screen. If you 
ask fo r JONES, all the records 
(one a t a time) containing JONES 
are displayed. You can ask to go 
forward or backward in the file, 
of course. 

Fancier retrieval involving 
complex search criteria can be 
performed on the printer (or 
disk) . Here you define the output 
fo rmat. It can be a simple list, or 
it can be a fa irly complex report 
with headings, paging, and extra 
text. 

A Report Generator 
The versatility of the system 
really shows up in the report 
genera tor. Instructions for pro­
ducing reports take up about 
half of the entire manual. 

Mn i/Pro writes rela tive files . 
The total record length can be 
254 bytes; the total number of 
records on one 1541/4040 floppy 
is over four thousand . A batch 
of 127 records can be entered at 
one time, and the information is 
sorted during entry. It' s a com­
plex system of sorting, and an 
elegant one, with unlimited key 
fie lds . The manual warns that 
the original sort can take quite 
awhile, but I haven't run into 
any serious time delays yet. 

Several fil es are set up, in­
cluding descriptive files of each 
fie ld, fie ld sort information, and, 
of course, the data you enter. In 
3ddition, there are output de-



scriptor fil es, which a llow th e 
user to d efine a nd redefine up to 
te n diffe rent output formats 
(printe r or sequential disk fil es). 
The output fo rmat fil es a re of the 
USR ty pe, but they are crea ted as 
normal files, so that the dis k 
VALIDATE (COLLECT in BASIC 
4.0) does not erase them. 

File Conversion 
The re lative fil es ca n be read by 
Mni/Pro , but the program can· 
output sequ e n tia I versio ns of 
those files. They ca n conta in a ll 
of th e o ri gina l inforrnation (in 
sorted order on th e va ria blc of 
your choice) or any selected por­
tions of it-perhaps only addres­
ses of peop le w ho li ve in a ce rtain 
z ip code a rea. Those fil es ca n 
th e n be easi ly read from a nother 
prog ram s uch as Wonf Pro or a 
BASIC prog ram of your ow n 
mak ing. 

Moi/JJro's rnain o ptions in ­
clud e looking at the di sk dinx­
tory of ex ist ing fil es, creating 
new files, ed iting field names, 
adding reco rd s, recalling the m, 
e nte ring new records (ma n ua I 
or me rg ing), and printe r or di sk 
OU tpu t . 

The editor options include 
use of the cursor kevs a nd fun c-
tion keys. -

To crea te a new file, these 
optio ns are ava il able: sp ecifying 
number of fields , their sizes (max­
imurn 99 characters pe r fi e ld ), 
and type (a lphabetic, nume ric, 
yes/no, sorted/unsorted , etc.). 

File Management 
To rn a nage an exis ting fi le, vou 
ca n disp l~y and print'a reco-rd , 
change th e in formatio n , del e te a 
reco rd , and add records, in a 
varie ty of ways. 

To specify how a fina l report 
is to look, you ca n ask for a simple 
li s ting of everything on a file 
(such as mailing labels) or yo u 
can ask for o utpu t of records 
that match specific crite ria. The 
formatting features include right 
a nd left jus tifica tion , aligned 
decimal output, compressed out­
put (no spaces), page headings, 

page numbe ring, overa ll mar­
g ins, sequencing, and tabbing. 
Print fo rmats can be stored for 
la te r use, and up to ten can be 
defined. They can be redefin ed 
a t any time. The ex is tin g screen 
image ca n be dumped to a printer 
at a ny time. 

Overa ll , Mni/ Pra is fair ly 
easy to se t up , use, and maintain . 
It permits easy report ge ne ra ti o n . 
lt is flexible for use with any 
kind of data . The seque ntial fil es 
written by Mn ilpro can be read 
into Worrf Pro o r used as s tand­
a lone files for other sys tems . 
The di sk ma nagement is excel­
le nt , e rrors are trapped, and the 
fil es can be copied or duplicated 
by normal procedures. The w hole 
sys te m is olidly built. If you 
need a ve rsa tile data ma nager, 
thi s o ne is worth looking into . 
Mai l Pro 
Pro-Lil/(: Soft1unrc Ltd. 
755 The Q 11 rc1 1swni1 Ens/ , U11it 8 
Mississ1111s,n , 0 11tni·io L4Y 4C5 
(416) 273-6.350 
$50 © 

l!J BASF $219· 
qualimetric ea. 

VA Dysan $2~t 
• !I~ SSOD, Sofl 'M!Clor. prce pet drSll. 100 pak 

~ Ca ll: nan00-0330 ~· ORDER NOW . . . MAIL TO -
10:n1 't,~!?1t'1~ g~~~~:A ~ . YORH 10 ~~2.~.~~~~'. ~~e9~i~1 

~ --- - - -- - ----- ORDER FOAM -- - --- - -- -- - ., 

SIZE Plain Wr ap Bt..SF Oysan TO TAL 

·o 1790 •e 24 90 _ ., 29 90 
5\t SSOO •ao 159 00 • i:o 21900 •C1026900 

51 , DSDO 
•O 20 70 •O )J 9Q •C 4 1 JO 
•ciol8200 100 29800 •oo 36JOO 

., 47 90 ,, 52~ 
5' · 0$96!p1 • LE 421 00 •OO ' 61 .()() 

OIS!l LABELS 1 y, . x 5·· [j U OO 100 . ~ S?0.00 t.000 

SUB TOTAL 

J.SO 

TOTAL 

Al Di\~er.1t1o Me ~ sectOt"eo unlortl'l&tted. 

In Continental U.S.. lhiPonent~ t y U.P.S. II Parcel Posi prele11 eo chec\ '*°• 0 I 

Check or M.O. enclosed O Send Ouanhty Discounts O 1 
Charge lo crec111 card VISA [l MASTERCARD [l "'"' : 

Card No Exp __ : 
I 

Name ____ ________ : 

Address 1 
I 

City State/Zip : 

Signature Phone I 

.... ~~~~P.9.!:'1.9.Y!_QldP!-!<;::t-J1~9_?.!=_f3.YLQ~J 

Zluon is 1 trademuk of St-ga EnlerpnSt!S. Inc. 
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Promenade EPROM 
Programmer For VIC And 64 
Sheldon Lccnw n 

Most compute r users wo~ ld 
agree that ca rtridge-based soft­
wa re, which plugs right into the 
com puter and i ready to run 
ins tantly, is the most conven ient 
to use. In order to create so ftwa re 
ca rtridges at home, however, 
you need a machine to store 
p rogra ms on EPROM (E rasable, 
Programmable Read Only Mem­
ory) chips . 

Some EPROM program mers 
a re di ffi cult to use or p rohibi­
ti vely ex pen ive. O ne notable 
excep tion is the Promenade fro m 
Jaso n-Ranheim . Most p rogra m­
mers in its under-$100 range a re 
little more than bare circuit 
boa rds w hich may be di fficult to 
install. The Promenade, how­
ever, is a professional-looking 
unit which comes in a compact 
aluminum case approximately 
4 1/2 inches square. 

lt_plugs d irectly into the 
user port on the back of the VIC 
or 64, and since it takes all of its 
power direc tly from the com­
puter, no other connection a r 
nece sa ry . O n the top of the 
case is a high-qua lity Zero Inser­
tion Force socket. There are also 
three colored LEDs, w hich indi­
ca te when the unit is receiving 
power, when the socke t is ac ti ­
va ted , and w hen actual pro­
gramming is taking place. 

Versatile Programmer 
Its performance is e\ en more 
im pressive than its looks. Most 
programmers in its price ran ge 
will on ly program a fe w lower­
ca pacity EPROMS such as the 
2716 or 2732 types. Others 
require that "personality mod­
ules" be added for each addi­
tiona l EPROM type. The Prom­
enade, however, has several 
d ifferent p rogramming voltages 
ava ilable under softwa re contro l, 
so that it can program almost 
any type of EPROM OR EEPROM 

now ava ilable. 
The PROMOS 1 .0 pro­

gramming software, which 
accompanies the prog rammer, 
adds severa l new commands to 
BASIC. These commands are 
used to tra nsfer data between 
the computer and the EPROM in 
the Promenade's socket. Besides 
being conven ien t to use, these 
BASIC commands offe r several 
" smart" programming methods . 
This means that instead of taking 
seven minutes or more to pro­
gram an SK 2764 EPROM, the 
Promenade may be able to fi n ish 
the job in eigh t or nine seconds. 

The only pa rt of this package 
that is less than firs t-ra te is the 
instruction manual. Though 
adequa te for the more experi­
enced programmer, it is probably 
too brie f for the to tal novice. 
Upda te sheets have recently 
been sent to registered owners, 
however, giving step-by-s tep 
instructions for saving BASIC 
and machine language programs 
on autostart ca rtridges . Further 
revisions of the manual are on 
the way. 

Besides offering Promenade 
programmer, Jason-Ranheim 
a lso se lls an assortment of blank 
EPRO MS and cartridges. 
Pro111e11ade EPR OM progm111111er 
/a:;o 11 -Ra 11hei111 
580 Parrott Street 
San fo:;e, CA 95112 
S99 .5fJ, i11c/11di11g PR0\1105 1.U 

1m1gn1111111i11g softwarl' fo r VIC and 6.J-
(0 11 In/it' ) @ 

COMPUTE! 
TOLL FREE 

Subscription 
Order line 

800-334-0868 
In NC 919-275-9809 



Stickybear 
Larry Ross 

There has been a sudden increase 
in educational software for pre-. 
schoolers and young children. 
Much of this software has been 
created to fill a gap, but cannot 
really be considered quality 
products. The Stickybear series, 
however, is an exception. 

Stickybear ABC and Stickybear 
Numbers are educational pro­
grams designed for children 
ages three to six. Stickybear Bop is 
a game that the entire family can 
enjoy. All three programs em­
phasize graphics, sound, and 
simplicity. There are no menus 
or screen directions to deal with. 
The operation is straightforward. 
They are available for the Apple 
II or II+ with 48K and one disk 
drive (DOS 3.3). 

Stickybear ABC 
Stickybear ABC is designed so 
that even a three-year-old can 
operate it. The chi ld simply 
pr~sses a l e~ter, and a beautifully 
ammated high-resolution pic­
ture, complete with sound ef­
fects, appears on the screen. 
When the same letter is pressed 
again, a completely different 
picture appears. 

The screen display features 
a large version of the letter which· 
is _selec~ed . A ~ord beginning 
with this letter 1s shown in 
uppercase. 

The main objective of the 
program is to introduce the let­
ters of the alphabet to the user 
a~d illustrate words beginning 
with these letters. In addition to 
this, Stickybear ABC is a 
thoroughly enjoyable way to 
accustom children to a computer. 
A basic introduction to the 
keyboard is also provided. 

Stickybear ABC is part of a 
complete package. It is accom­
panied by The Strawberry Look 
Book by Richard Hefter, the 
creator of Stickybear and the 
illustrator of each of the Sticky-

A bear blowi11g 11 wliistle is 011e of t/1e 
displays flint nppenrs w/ie11 n cliild 11si11g 
Stickybear ABC presses t/ie W key . 

bear programs. This book is an 
account of what the bears see 
when they go shopping. The 
name of each item is printed 
next to it. The package also in­
cludes a direction card, a poster 
depicting each letter as it is 
shown in the program, and a 
sheetofStickybearstickers. 

Stickybear Numbers 
Stickybear Numbers graphica lly 
illustrates the numbers from 0 to 
9. Here, too, operation is simple 

and the graphics and sound are 
excellent. The child can operate 
the program either by pressing a 
number or the space bar. Each 
time a number is selected, it is 
animated. The animations range 
from Stickybear scooping up 
sundaes to penguins jumping 
out of the water onto ice. As 
each number is pressed, a differ­
ent picture appears. The pictures 
are randomly selected by the 
computer. -

If the space bar is chosen 
instead of a number, the anima­
tion process is different. The 
first time the space bar is pressed, 
the number one is illustrated. 
The second time, one more object 
appears on the screen in the 
same setting until nine objects 
are finally depicted. Pressing the 
space bar after this point results 
in one object at a time being 
erased from the screen until no 
objects appear. This completes a 
cycle and another press of the 
space bar randomly accesses a 

ZAXXOll=========I 
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Stickyhenr puckers 11p to kiss !tis 111n/I.' 
when tire K kl.'y is pressed i11 Stickybear 
ABC. 

new animation and starts the 
procedure over again. 

Stickybear Numbers is also 
part of a complete package which 
features a direction card, the 
One Bear, Two Bears number book 
by Richard Hefter, a Stickybear 
number poster, and a sheet of 
Stickybear stickers. 

Stickybear Bop 
Stickybear Bop is the game pro­
gram in the Stickybear series. 
With a shooting gallery theme, 
the game opens as a large, 
smi ling Stickybear moving 
slowly by, tipping his hat. At 
the same time, plane ts, ducks, 
and hats pass above him . The 
object of this round of the ga me 
is to "bop" ten objects off the 
screen using the flipper and ball 
which are positioned at the bot­
tom of the screen. The player is 
supplied with ten balls. Each 
time an object is missed , the 
p layer loses a ball. The game 
ends when all ten balls have 
been used. 

There are six rounds, each 
with different gra phics. As ob­
jects are "bopped" off the screen , 
points are awarded and recorded 
in the score box. If a player is 
able to finish round six, there 
are still additional items to be 
bopped and the game continues. 

While the game is designed 
for the whole family, young chil­
dren will find round two to be 
difficu lt, though rewa rding. 
Time and practice will help them 
improve . This is a good game to 
play as a family. 
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Stickybear Numbers grnplricnlly 
il/11slrnll.'s 1111.' 1111111l1ers fro111 0 to 9. 
Here, Sticki1/1cnr is n/1011/ to en / 5 ice 
crcn111 s1111ri11es. 

The graphics and animation 
are as appea ling in Stickybear Bop 
as they are in the other two 
Stickybear programs . The pro­
gra m package includes a direc­
tion card, a poster of Stickybea r, 
a Stickybear sticker shee t, and a 
Stickybear Bop game. 

All three programs demon­
stra te their creators' awarene s 
of what appeals to children . 

/11 Stickybcar Bop , lite player uses 
11 pnddle or joyslick lo ln1111c/1 n Im/I 
//in/ knocks 011/ tftc o/1jccts Sticky/7enr 
i11s,glcs. 

Also, the re appears to be a 
commitment to introducing the 
computer to children cleverly, 
enjoya bly. 
St ickybea r Series 
Distributed by: 
Xe rox Ed11cn lio11 P11blicnlio11sl 

Weekly Render 
Co 111 puter Software Oivisio11 
Dept . J 0 , 245 Lu11s /-Jill Road 
Middlelow11, CT06457 
$39.95 cncft © 

Two Games Of Strategy 
Dale F. Brown 

Ava lon Hi ll has produced seve ra l 
high-qua lity s tra tegy computer 
games that should chull e nge a nd 
interes t nea rly everybody. These 
games are written in BASIC­
proof that fa s t-action , ne rvc­
tingling computer games cu n 
sti ll be written without mach ine 
language . 

Computer Football 
Strategy 
When my TV isn't doing wo rd 
processing with the computer, 
it's usually tuned to a foo tba ll 
game, so naturally the first Av­
alo n Hill game I picked wa. Co1J1-
p11ter Foot/Jn/I Strntegy fo r the 
Commodore 64. The ga me di s­
play show the football field as a 
smal l, thin s trip di vided wilh 
te n-yard line . While you a re 
p laying, fo ur graphic characters 
(two for the offense and two for 
the defense) run back and forth 

on the fie ld \•vi th the ball. It has 
no resemblance whatsoever to a 
real field, and it ' not designed 
to simu late a rea l ga me. A field 
with X' a nd O's wo uld ha ve 
been more u efu l. 

Above the field arc the ga me 
s tatistics a nd scoreboard infor­
mution. Be lO\.v it are the displays 
·hawi ng the offensive and de­
fens ive play op tion s. (You ca n 
play the compute r, p luy a nother 
per on, or have the computer 
play itself.) Each side picks either 
an offensive or a defensive p lay, 
and the ball advances depending 
on the pla y cu ll ed . 

Each player has a playbook 
\Nith all of the possible offensive 
plays paired w ith all the possible 
defensive plays, showing their 
outcomes. The offensive play 
ha a ce rtain amount of time 
bui lt into it (it is not a rea l time 
ga me), so yo u can either take 



th e play or ca ll a time-out and 
ca ll ano th er play. 

The m os t impressive feature 
of this ga me is th e numerous 
o ffensive and de fe ns ive o ptio ns 
available . As qua rte rba ck, you 
can ca ll 20 di ffe re nt plays from 
scrimmage, a nd d epending o n 
the de fe nsive a li gnment, the re 
can be ten diffe re nt outcomes to 
each play . If you truly get into 
rea li s tic ro le-play ing in thi s ty pe 
of ga m e, you can re-create an 
actual football ga me with sur­
pris ing ly accurate results . 

Howeve r, I was ex pectin g 
to wa tch my quarte rback drop 
back to pass, wa tch my receive rs 
run their button-hooks or d own­
a nd-ins, o r wa tch my linebac kers 
d o th e ir inside blitz, but th e dis­
play doesn ' t how any of tha t. 
Al so, some of th e plays take 
some time . A sideline pass for a 
s ho rt 5- or 10-ya rd gain some­
times take · JO to 15 second s, 
and there a re no hurry-up o f­
fen ses. The ga me might be mo re 
reali s tic if mo re clock control 
were all owed . 

This game is bes t w hen you 
play another person, ra th er than 
the computer. Maybe it' s jus t 
sour g rapes, but I seemed to get 
mo re pe nalti es a nd fewe r 
to uchdow ns w hil e p lay ing th e 
computer. I a lways d o be tte r 
against a human o ppo nent. 

Take To The Skies 
If I rnted Co 111 p11 ta Foo tbnll Stra t­
egy as goori, Ava lo n Hill 's B-1 
Nuclear Bo111/1er ra tes a solid better. 
In B-1 80111/Ja, yo u a re th e ca ptain 
o f a supe rsonic bombe r o n a ir­
bo rn e 'a le rt. As the game begins, 
you rece ive a message containing 
a fail-safe Mming code, your 
primary ta rge t, a li s t o f alte rna te 
targe ts, and a longe r lis t o f 
e ne my de fe nse complexes tha t 
ca n be ta rge ts fo r one o f your six 
multipurpose Phoenix missiles. 
Your job is to fl y your plane to 
the ta rget o f your choice, evading 
o r countering th e d efenses a long 
the way , and launch your s ing le 
Short-Range Attack Missile 
(SRAM) a t the target . 

At th e beginning, th e ga me 
is ago nizing ly s lO\•V. Eve n fl y ing 
at 4500 kilometers pe r hour, it 
w ill ta ke yo u seve ra l minutes o f 
simple d ro nin g to even get w ith­
in ra nge of a defe nse complex 
tha t may ta ke a ny ac ti o n C1gC1 ins t 
you . 

He re's w here th e s tra tegy 
come in . Yo u c11n a ttac k a ny 
ta rge t o n th e li s t w ith yo ur 
SRAM , and you can la unch yo ur 
Phoenix miss il es a t any de fe nse 
complex in rC1ngc. This means 
you ca n a ttC1 ck a bC1se, th e n turn 
around a nd head fo r home before 
too many a ttacker find yo u . 
You can choose to fl y a round th e 
enemy defense bases, o r a ttack 
the m head-on . Yo u ca n la un ch 
your m iss il es at at tacki ng fig ht­
ers, or save th em fo r the bases. 
Will\ o u run o ut of missiles be­
fo re yo u ge t to the e nemy bases, 
or w ill you try to save th e missiles 
a nd rely o n e lectro nic coun te r­
measures (ECM, o r jamming) 
and violent evasive ma ne uvers 

to de fea t th e enemy fighte rs a nd 
surface-to-a ir missiles? 

The actio n in the ta rget a rea 
more than make up fo r the Jo ng 
minu tes of bo redom fl y ing to­
ward s th e target. O nce yo u reach 
the ta rge t a rea, yo u en te r th e 
fa il-safe cod e to a rm th e a ttac k 
missil e. H ere's w he re the act io n 
rea lly begins. Arming the SRAM 
acts like a beacon to the e nemy, 
saying " H ey! Here I a m!" Soon, 
your screen fill s with a ttackers. 
Each radar sea rch te lls yo u w ha t 
kind of threa t is a ttacking a nd 
how lo ng it w ill be befo re it at­
tacks. If you 've used too much 
ECM before now, it becom es 
less a nd le effecti ve. Evas ive 
mane uve rs sta rt to use up mo re 
and mo re fuel a nd place yo u 
closer an d closer to the ground. 

The back o f the ga me 1T1 a n­
ual has a map of the ta rge ts a nd 
d efe nse com plexes. The com­
puter w ill give yo u a head ing 
toward any base yo u se lect, but 
you mus t put in your ow n head-
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ings if you've run out of missiles 
and don't want to overfly a de­
fense complex. A heading of 90 
is east (right), 180 is south 
(down), etc. 

Operation Whirlwind 

The cockpit disp lay is rather 
di sa ppointing. There is a graphic 
depiction of a bomber cockpit, 
with a contro l column and throt­
tles, but they don' t reall y do 
anything and are a little di st ract­
ing; some cockpit gauges or a 
simple route map might ha ve 
been more inte resting. The ve ry 
bottom of the display shmvs 
present course, fuel, missiles 
remaining, speed, and primary 
targe t, but they're hard to read 
and hard to understand. The 
commands for na vigation, de­
fensive measures, and launching 
missiles are easy to understa nd, 
though . · 

Again, the ga me is not in 
real time. Each command takes a 
certain amount of prepro­
grammed time, so an evasive 
maneuve r command may not 
have enough time to be fully 
executed before an attacking 
missile explodes in front of yo ur 
plane. It takes a littl e practice to 
get the timing down, so eventu­
ally you'll know what to do when 
the computer says, "a Mig will 
intercept in 32 seconds!" 

In B-7 Nuclear 80111l1cr, you 
can take advantage of the fact 
that these games are written in 
BASIC. Do you think six Phoenix 
missiles are too few for a begin­
ner? Is 4500 kilometers an hour 
too slow? Is 24,000 pounds of 
fuel to start too little? A little 
poking around the program can 
change those parameters until 
you get more familiar with the 
game. 

These two games are available 
for 111ost popular 111 icroco111pu ters 
at prices ranging fro111 $16 for 
tape to $21 for disk. 
Computer Football Strategy 
B-1 Bomber 
The Aunlo11 Hill Gn111e C01111m11y 

James V. Trunzo 

Operation Whirlwind, by Bni>der­
bund, is a new and unique com­
puter war game for the Atari 400/ 
800/1200 computers. Bni>der­
bund, heretofore better known 
for their superior arcade games 
and more recently their 
word processor, Bank Street 
Writer, has released a World 
War II strategy game that is in 
many ways, an original. 

Computer war games usu­
ally bring to mind endless hours 
of tedious movement and even 
more tedious perusing of a book­
length set of instructions. Opera­
tion Whirlwind, however, is sim­
ple to play, yet authentic and 
challenging. 

All The Classic Moves 
Operation Whirlwind, while not 
based on any specific battle or 
operation, a_dheres to all the 
subtleties that go into a first-cla ss 
war game. 

Terrain, movement, fire­
power, range, line-of-sight, and 
unit disorganization are all in­
corporated into the game with­
out the usual burden of a multi-
tude of charts and tables. 

The sequence of play for 
Operation Whirlwind consists of 
one turn broken into five distinct 
phases, each activated with a 
joystick and, on the Atari, the 
yellow function buttons. No 
keyboard input is required dur­
ing any phase of the game. 

The first phase is the Com-
mand Phase, during which you 
can either order your units to 
dig in or keep them combat­
ready. A unit that has dug in 
regains lost combat strength 
through reorganization and rest. 
They can defend their positions, 
but they cannot assault a position 
or move. Like all orders through­
out the game, you give a combat­
ready or dig-in order by placing 451 7 Hnifo rrf Rrf. 

Bnlti111ore, MD 2121..J © a hollow square cursor over a 
unit and pressing the joystick 
button. 
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Armies On The Move 
The second phase is the Move­
ment Phase. Use the joystick to 
place the cursor over a unit, then 
press the joystick button to begin 
the unit's movement. Movement 
must be either horizontal or ver­
tical. Movement rates vary, de­
pending upon unit type, terrain 
being traversed, and remaining 
unit strength. Movement can 
also be halted by severe enemy 
fire or by damage from hitting 
mines. 

It should be noted that an 
enemy unit is invisible until it is 
spotted by your recon units or it 
fires on your units. Mines are 
never visible. 

Movement is completed by 
pressing the fire button again 
and releasing the piece. You can 
move all, some, or none of your 
units each Movement Phase, 
and each unit can move its entire 
allotment or only part of it. 

Using all of a unit's move­
ment allotment, however, pro­
hibits it from firing during the 
turn. To indicate that you are 
approaching total depletion of 
activity points, the cursor turns 
red . 

Combat Is The Action 
Phase 
The third phase is the Combat 
Phase. Unseen enemy artillery 
starts to shell your troops, and 
sighted enemy units also open 
fire. To return fire, place the 
cursor over the unit which is to 
fire and press the fire button. 

The cursor turns into a blink­
ing cross hairs which you then 
move from the firing unit to its 
target. Press the fire button again 
to activate the shot. Several 
things can occur at this time: 1) 
You can score a hit (don't count 
on any single hit taking out an 
enemy unit); 2) you may get a 
message indicating that the 
target is out of your range; or 3) 





you may get a message indica ting 
that your line-of-sight is blocked. 
The number of shots each unit 
receives is determined by how 
much movement it did p rior to 
the combat phase. 

Assault Order Phase 
The fourth phase is the Assa ult 
O rder Phase, d uring w hich un its 
with activi ty left (those not using 
it a ll during the movement and 
combat phases) can assault 
enemy units adjacen t to their 
positions . Assaults, or overruns 
in the case of tanks, are devas­
tating attacks, but they also inflict 
many casualties on the attacking 
units . 

Assau lt orders are used for 
a second important purpose. 
There are two rivers that must 
be crossed before getting to the 
occupied city. To cross them, 
your engineer units must bu ild 
new bridges . This is handled by 
p lacing an engin eer uni t next to 
the river and giving it an assa ult 
order. All orders are given via 

.. • • • I .. • 
A MUST FOR ALL ATARI'" USERS. 
CART CLONE will backup and transfer 
any 8 or 16K cartridge to disk o r tape. 
The contents of th e cartridge wi ll 
become a file which you can transfer. 
rename or delete. They will execute 
from DOS. No need to run a srecial 
menu or program to run these files. 

(A) Will it copy any cartr idge? 
The answer is YES. 

(B) What will I get? 
The answer is a cartridge contain­
ing the hardware requ ired and a 
disk with the cloner software in a 
powerful machine language pro­
gram. 

We are running an Introduc tory Sale 
for a limited time. You can get CART 
CLONE'" wi th software for 

$5995 
+ 2.50 Sh ipping 

This price could increase in the future. 
Dealer inquir ies are welcome. 

CART CLONE'" goes in the left cart­
ridge slot enabling it lo work on all 
ATARI'" Home Computers including 
the XL series. 

joys tick, with the cursor turning 
into an arrow to show the direc­
tion of the assault. 

The fifth and final phase is 
the Assau lt Pha e . All a · a ult 
orders given in phase fo u r a re 
carried out d uri ng this phase, 
though not always successfu lly. 
It migh t, for example, take sev­
eral turns to bu il d a bridge or 
dis lodge a strong defending 
enemy unit . 

At the end of this phase, 
enemy u nits may move, either 
in retreat or simply in an attempt 
to fo rtify their defensive posi­
tions. They will fi re a parting 
shot at any unit in thei r range as 
they go. 

To ge t from one phase to 
the next, use the yellow function 
keys . Press the ST ART key 
whenever you wis h to move 
from one phase to another, a nd 
yo u are on your way . 

Thi s description of the 
phases is s implified. Much 
strategy and plan ning are in­
volved in all areas, and there are 

COPY ANY ATARI'" DISK 

The HAPPY 810 
ENHANCEMENT KIT 

With WARP SPEED Softwa re 

The HAPPY ENHANCEMENT KIT is 
guaranteed fo r five years to copy any 
ATARI '" Disk. Comes with Sec tor 
Copier and The Compactor and more 
software. The Compactor will turn 
your auto boot whole disks into files. 
The transfer of data between !he 
computer and disk is greatly increased . 
Disk drive wear is decreased . This 1s a 
plug-in kit. No need to so lder or cut. 
Easy installation. 

We have LARGE STOCK ready for 24 
Hour shipping. 

::i~~ $225 95~0 Shipping 

The TRANSFER PACK 
FOR BACKING UP AND TRANS-

FERRING YOUR SOFTWARE 

t )Disk file to tape 
2)Boot tape to disk file 
3)Tape to tape 

VERY POWERFUL and low priced. 
Prog rams are in machine language 
and user frie ndly. ALL 3 FOR ONLY 

$ 2 4 ~ ~50 Shipping 

many programming nice ties 
such as cursors changing co lor 
to indicate that various events 
ha ve occurred during the ga me 
seq uence . 

Assessing The Action 
When you have completed all 
five phases, you have completed 
one turn . You wi ll be informed 
of yo ur chances for victory 
(doubtful, marginal, tactica l, 
e tc.), and you wi ll be asked 
whether or no t you wish the 
ga me to be saved before s ta rting 
the nex t turn . Savi ng (and re­
loading) a ga me is acco mplished 
'vvith the yellow functio n keys. 
Games may be saved to either 
the mas ter disk or to a formatted, 
unused data d isk. 

The game has four d iffi culty 
levels . In addition , each leve l of 
difficu lty can resu lt in one of 
five levels of victory or defea t. 
Fu rthermore, the computer­
controlled German fo rces wil l 
randomly employ one of fo u r 
different strategies to add to the 

NEW PRODUCT 
The DOWNLOADER 
For The ATARI 835 Modem'" 

At last. a program that will allow you to 
down load Bina ry and Basic files w1lh the 
new 835 Modem, no interface needed. 
You can save these fil es to d isk . printer or 
cassette . But Beot Ot All you will be able 
10 download games from bulletin boards 
with our sof tware and the 835 Modem 

$3495 
- 2.50 Shipping 

THE BOOK 
WITH SOFTWARE 

Software protec tion and code cracking 
t ec hn i qu es . MASTER C ODE 
CRACKER REVEALS ALL. 
In th is book you will find ou t how the 
software is protected and ways to 
protect your software. Copy guarding 
wil l be covered in deta i l on disks. 
ca rtridges and tapes and ha1dware 
tricks. You will also receive a disk with 
many programs and examples. 
BOOK WITH SOFTWARE ONLY 

~ . 
P•iOtJ£ ORDERS 

(516) 467-1866 
PRODUCT ltff O 

(516) 588-6019 

GARDNER COMPUTERS INC. We accept C 0 D orders. 
money orders and ship w 1tti 1n 
24 Hours (most products) 
(Persona l checks wi ll have 
to c lea r before sh1pp1ng ) 

P.O. BOX 388, HOLBROOK, N.Y. 11741 
We are working on New Products and Software - CALL 
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On The Road With Fred D'lgnazio 

The Morning After: 
Anti-Computer Backlash 

And The Arrival Of The Mass-Market 
Home Computer 

Part 2 
/11this111011tll 's co/1111111 , we .co11cl11de tile text of Fred's 
speech nt tile West Const Co111p11ter Fnire. Pnrt 1 np­
pen red Inst 111011 tll. 

A Failure To Explain Computers 
What could make computers go out of style? 
What could make the marke t for home computers 
dry up? 

First, the pe rsonal computing revolution is 
already nine yea rs old, ye t the revolution's leaders 
(computing educa tors, manufacturers, authors, 
journalis ts, and spokespersons) have still not 
succeeded in explaining computers to the average 
person . Undernea th the surface, the average per­
son remains just as fearful, just as ignorant of 
computers as he was nine years ago. 

Second, the computer industry has persisted 
in focusing on hardware and high technology 
ins tead of on human beings and human needs. 
Computers and computer progra ms have evolved 
based on their own logic and strengths rather 
than on human nature and human psychology. 
Most of the industry's imagination has gone into 
making the computer a gaudy "show-off" 
machine rather than on tailoring the computer to 
average human beings who want only to think 
like human bei ngs, work like human beings, and 
have fun like human beings, nnd not like computers. 

We need a new generation of computer pro­
grams which reflect the workings of the human 
mind. We have had enough co1T1pute r programs 
that put human minds on the rack and try to 
squeeze them and s tretch them to become more 
com pu terlike. 
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A Wellspring Of Resentment 
Last, the computer industry, in its well-founded 
enthusiasm and zea l, has not been completely 
honest. Advanced computer applications are 
shown regularly on TV commercia ls. The average 
consumer sees these commercials, so he thinks 
that his $50 computer wi ll be able to do something 
similar. His expectation, of course, is absurd. But 
it is creating a huge wellspring ofresentment and 
disappointment among disgruntled consumers 
w ho discover that their low-cost home computer 
cannot perform the miracles that computers in TV 
ads commonly perform . 

Educational Advertisements 
Manufacture r should respond quickly and 
directly to this g rowing consumer backlash to 
computers by beginning a series of educational 
advertisements on TV and in the other media. For 
purely commercial reasons, these computer ads 
should be carefully designed, ongoing tutorial s 
on the fundamentals of computing . 

Manufacturers can begin their campaign by 
showing bare-bones compu ters. They can explain 
that low-cost computers are "kits" that require 
lots of time, effort, and money before they can do 
anything useful. 

In later ads manufacturers can take consumers 
by the hand and show them how they can put 
their kits together, how they can "grow" their·· 
kits into full-fledged computers, and how they 
can buy full-fledged computer systems outright. 

Preventing A Consumer Backlash 
To prevent a consumer backlash against com-



\. 

pute rs, manu fac ture rs need to adve rtise com­
pute rs hones tly; they need to start educa ting the 
average consumer. In addition, they need to admit 
tha t compute r software is fa r more important 
than hard wa re. The simplest, most ugly compu ter 
ca n be a better buy than an advanced computer if 
it comes with good, easy-to-use softwa re . 

In addition, manu fac turers need to design 
new computers tha t are more suitable fo r the av­
erage consumer. Low-cos t, bare-bones compu te rs 
shou Id s till be o ffered . They mee t the needs of 
people and groups w ho operate on a tight budge t. 
And they are perfec t programming labora tories 
for young people who w ill become our next gen­
era tion of softwa re inventors, enginee rs, de­
signers, a rti s ts, and ente rtaine rs. 

However, manufac turers should also offer 
higher-priced computer systems that come com­
pletely bund led with ha rdware and softwa re. The 
entry- level com puter system should come wi th a t 
least 256K of memory (for powerful ye t simple 
softwa re), a built-in modem, a disk dri ve, and a 
p rinter. And it should come, at minimum, with a 
libra ry of softwa re, including a word processor, 
an e lectronic notebook, a fil e cabinet, communi­
ca tio ns softwa re (a pos t-offi ce, mailbox, library, 
telephone program) , a spread sheet program, and 
a calendar-scheduler program. 

Compute r sys tems should also come with a 

the way the Apple computer d id before it. But 
there is an importa nt di ffere nce: The ind ustry has 
grown and matured enormously si nce the in tro­
d uction of the original Apple computer. 

What does this mean ?. It means that third ­
party support fo r the PCjr is materia lizi ng m uch 
fas ter than it did for the Apple. It means that, 
within a year to 18 months, there will be a vast 
supply of equipment and softwa re for the PCj r. It 
mea ns that the quality of thi s equi pment and soft­
ware will be as adva nced as anything tha t is on 
the market. The guidelines for the bes t new com­
puter products a re low cost, productivity, fr ie11d­
li11ess, and si111 plicity. The products fo r the PCjr 
that incorpora te these fea tures will be a be tte r 
buy than older products for home and bu siness 
com puters, p roducts tha t proba bly cost hundreds 
of dollars more . 

All these developments will to tally transform 
the PCj r. Within a yea r a fter its in troduction, the 
basic PCjr computer will cease to be of any conse­
quence. Instead , all that will ma tte r will be: 

• The quality and variety of its thi rd-party 
softwa re. 

• The quality and va rie ty of its third-party 
equipment. 

• The IBM name and reputation for stability 
and excell ence. 

p rog ram (like "A pp le Presents r-==========================================;­
Apple") that le ts the compute r 
introduce itself. And every pro­
gram on the computer should 
have the responsibility to teach 
the new use r how it (the p ro­
gra m) works . 

The First Mass-Market 
Computer 
Into this rap id ly evolving market 
comes the IB M PCj r. This com­
puter a rrives a t a fa teful time. It 
may well become the ca talys t fo r 
a new genera tion of mass-market 
home compute rs. 

Acco rding to many industry 
experts, the PCj r is something of 
a di sa ppointment as a computer. 
But th is is n/Jso/utely i11co11seque11 -
tin/! From the looks of things , the 
PCj r will probably sti ll emerge as 
the sta ndard in the home com­
puter marke t the way its big 
sis ter, the PC, has emerged as 
the s tandard in the business 
market. 

The PCj r is attracting third- XO#••·-------------· 
party software and equipment 
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• IBM marke ting, technical support, hand­
holding, and service. 

Splitting Into Two Markets 
The PCjr, ns a ~nlnxy of !tnrdu nrc, software, n11d cq11ip-
111c11/ , will re flect the emerging sophistication of 
the American consumer. If it is marketed honestly, 
it may play a major role in educating the American 
consumer and in combating anticomputer backlash . 

The PCjr should be so ld at two levels. The 
le s expensive model will appea l to people on a 
tight budge t, to schools and budding computer 
inventors, and to the computer literates. It is a 
computer "kit" for people who wa nt to learn more 
about how computers work or who have to do 
the ir computing on a shoestring. 

The more expensive model will become the 
preferred computer of the computer intimates. 
Computer intimates will choose their computer 
the way they buy their home s te reo . They w ill 
purchase the complete computer"' ith all its com­
ponents and with a library of record a lbums (soft­
ware). They will want to take the computer home, 
plug it in , and let it become the hea rt of a family 
work station , communications ne twork, and en­
tertainment center. 

A New, Expensive Standard 
By mid-1985 the Japanese will be ready to follow 
IBM into the U.S. home computer market. By 
then the market w ill have consolidated , matured , 
and s tabili zed to the point where the risk of enter­
ing the market will be small and the rewards wi ll 
be immense . 

By mid-1985 a fu ll -blown PCjr, with sup­
porting third-party equipment and a library of 
software, may well have emerged as the home 
computer indus try standard. But it wiU be an ex­
pensive standard, thus severely limiting the 
market size. 

This is where the Japanese come in with their 
proven ability to market high-quality, high­
technology products at a mass-market price. The 
Japanese wi ll offer the lower-priced computer 
"kits," but they wi ll concentrate on mass-marketing 
complete sys tems at only a fraction of the price of 
the PCjr and its clones and look-alikes. 

As a result of the entry of IBM, and later the 
Japanese, by 1986 computers for the first time may 
become a truly low-cos t, mass-market home ap­
pliance. Christmas 1986 will be like Christmas 
1983, but with Americans buying milJions of 
bundled home computer systems. 

Software At The 7-11 
The bigges t revolution over the next three yea rs 
will not be in home-computing computer hard­
ware or software. It will be in software distribution. 

Today the computer software industry is a 
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dwarf about to become a giant. 
Until now, the sofhvare industry's offerings 

have been narrow, primitive, and far too expen­
sive for mass-market merchandising. The problem 
has been the medium on which the software is 
dis tributed- cassettes, diske ttes, or ROM car­
tridges. The medium was eithe r chea p but slow 
and inappropriate for large programs (tapes), or 
fa s t but too expensive and too limited in memory 
(cartridges), or fast and spacious but expensive 
(diskettes). 

There are more than 35,000 computer pro­
grams on the market, stored on a tape, cartridge, 
or diskette. But buyers can afford to buy only a 
few programs apiece because of their high cost, 
and because there has been no way to eva lu ate or 
preview the programs. At the same time, retailers 
are reluctant to stock a large number of programs 
because program packages are bulky, and pro­
grams have a limited shelf life. (Like reco rds and 
books, they s tay "hot" for only a s hort time.) The 
retailers are afrajd of acquiring a big inventory of 
programs that aren't moving. 

But the software indush·y is on the verge of 
changing- suddenly and explosively. Software 
manufacturers have now found an an1azing 
shortcut-a new way to distribute their products . 
Over the next year they wilJ begin distributing 
software electronicnlly. This one change will enable 
the industry to quadruple itself in under a yea r's 
time. 

How will software manufacturers manage 
thi s miracle? 

New software kiosks will soon be pop.ping up 
in all sorts of places, including department stores, 
ste reo stores, toy stores, computer stores, di scount 
stores, and even 7-1 ls, drugs tores, and videogame 
arcades. The kiosks wi ll feature computer termi­
nal s that are capable of running thousands of 
piped-in programs on a ll subjects and for a ll major 
computers . A powerful "expert sys tem" will guide 
the average consumer through the myriad choices 
and help him decide on his next software purchase. 

When the consumer is ready to purchase a 
program, he will place a di sk into a slot on the 
terminal. He wi ll have purchased the disk for 
about $10. A moment later, software for his home 
computer will be beamed over a telephone link 
from a mainframe computer to the store's terminal 
and stored on his disk . He wi ll pay the machine, 
vendi ng machine style, with a credit card, or make 
his purchase as he leaves the s tore. The software 
itself will cost him only a nominal price- from $5 
to $10. 

The real savings comes to the consumer (and 
the real meaning of the revolution emerges) the 
next time he wants to buy a new program . He 
returns to the kiosk, picks out a new program, 
nnd hns to pay n totnl of only $5 or $10. The computer 



automatica lly erases his old progra m fro m the 
disk and replaces it with the new progra m. 

Piping in new programs elech"onically and 
red ucing the cos t of indiv idua l p rograms w ill 
turn software in to an overn ight mass-market in­
dus try. And softwa re, of course, must be run on 
computers . 

However, w hen the electronic di st ribution 
of softwa re cranks into high gea r, compu ters 
the1T1selves will qui ckly sink into obscuri ty . The 
computer indus try will become like the reco rd 
indus try, w ith the rea l foc us not on the hard wa re 
but on the software. 

In the record indus try, the focus is on the hot 
new songs. In the compu ter industry, the focus 
will be o n the hot new progm111s . Beca use of their 
ins tan ta neous, low-cos t ava ilability, new pro­
grams w ill be in great demand. The average pe rson 
w ill be able to acqu ire p rograms almost on a whim, 
and he or she w ill be anxiously awa iti ng a ll the 
new progra ms the moment they come on the 
market. 

A New Synthesis 
Du ring 1986 the huge group of compute r intimates 
(people who love to use computers , bu t don't 
have the fai ntest idea how they work) will merge 
with the much sma ller group of computer litera tes 
(people who insist on being know ledgeable about 
the goings-on under a com-
puter's " hood" ). As a res ult of 
this merger, the home compu ter 
marke t will aga in be rela tively 
homogeneous and uni fied . 

At tha t ti me both groups will 
reali ze that the average person 
doesn' t wa n t to buy a computer 
" kit. " But they will also rea lize 
tha t com puters can never be­
come black boxes-li ke toaster 
ovens or TVs . No ma tte r how 
friendly the softwa re, no ma tter 
how simple computers are to 
use, computers will still need to 
be programmed . Programming 
is a n unavoida ble pa rt of 
computing . 

how adva nced the program, the computer ca nnot 
do everything itself. When people use a word 
processor, they are programming a document. 
When they use a da ta base manager, they a re 
programm ing their electron ic fi le cabi net. When 
they dial up CompuServe or the Source, they are 
progra m mi ng their electronic telephone, post 
office, newspaper, catalog, or library. Program­
ming ca n be easy, menu-driven, and done with 
icons and mice, but it is s till programming. H uman 
beings s till have to do some of the wo rk . 

Computer Builder Kits 
We a re o n the verge o f a new ge nera ti on of 
computer programming languages-hig h-level, 
app lica ti on-oriented builder kits. In the future, 
computer li tera tes and intima tes alike will use 
these new languages to "build" their own music, 
co lorful pictu res, animated ca rtoons, robot pe ts, 
interactive simula tions, com puter advisors , and 
elec tro nic tu to rs. 

With the right so ftware, the compute r can be 
a mul tipu rpose appliance. It is the ultimate " Mr. 
T" : a Toy, a Tool, or a Tutor. But w ha tever it is, 
the compute r w ill still need furthe r programming 
after we bring it into our home. We will have to 
progra m it so tha t we can mold it exactly to our 
evo lving needs and our desires . 

You 've just experienced 
Zaxxon by the people who 
brought you the original 
arcade version. Sega. 

It's available for the first 
time in cartridge form for the 
Commodore 64, Atari 5200 
and Atari home comRuters. 
And on disc for the IBM-PC. But progra mming, in 1986, 

will not be equated with learning 
BASIC or Logo or Pasca l. Ins tead , 
it will be a more general-purpose 
discip line of (goa l-oriented , 
problem-solvi ng, and a lgorith­
mic) thin king. And it w ill be 

Zaxxon. From Sega. The very best game. From 
the very best game makers. 

practica l and applicntio11-oric11ted. 
Even when people use a 

friend ly, commercia l program, 
they must do some program­
ming themselves . o ma tter 

A very lethal combination. 
fl 1981 SEGA Emerpnses Im· SEGA is :i n.>gJStered 1rademark of Sega En1erprises Inc. Zllxon is l 1r.ldemark of Stga. 

Emerprues Inc. 
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Questions Beginners Ask 
Tom R Halfhill.Sc"-' Edi' or 

Are yo11 thinking about buying a computer for the firs t 
time, but don 't know much about computers? Or maybe 
you just purchased a computer and are still a bit baffled. 
Each month in this column, COMPUTE! will answer 
some questions often asked by begi1111crs. 

Q For keeping programs on tape, what's the 
best kind of cassette recorder I should buy 

for my computer? 

A First of all, be sure you have an option in 
thi s area. Some computers require a special 

recorder and are not designed to work with ordi­
nary cassette recorders . Examples are Commodore 
and Atari computers. The Commodore 64, VIC-20, 
and PETs require a Datassette recorder; the Atari 
400/800 and new XL models require the 410 or 
1010 Program Recorder. These special recorders 
are optimized for data storage and generally can­
not be used for any other purpose. For instance, 
neither the Commodore Datassette nor the Atari 
Program Recorders have microphones or standard 
input/output phono jacks. Instead, they have 
interface cables which plug into a special port on 
the computer. 

Other personal computers are designed to 
work with any standard cassette recorder. Ex­
amples are the Texas Instruments TI-99/4A, Radio 
Shack TRS-80 computers, the Apple II, IBM PC/ 
PCjr, and Timex/Sinclair computers . 

If you have a computer which can work with 
a standard recorder, check the manuals to see if 
the manufacturer recommends a certain brand. 
Sometimes a recommendation means the manu­
facturer has experimented with different recorders 
and has found a particular model to be superior. 
On the other hand, some manufacturers merely 
recommend a recorder made by an affiliated com­
pany. Radio Shack, for instance, advises TRS-80 
owners to buy a certain Radio Shack recorder for 
their computers. 

The best way to get a reliable recorder is to 
try several different models with your computer 
and decide for yourself. Unfortunately, you prob­
ably won't have access to very many recorders, 
unless you can find a store which will let you re­
turn any which don' t work well. Perhaps you can 
borrow cassette recorders from friends for your 
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tes ts. Or contact your loca l users group for 
advice . 

Other than the computer manufacturers' 
own units, we know of only one recorder specif­
ically made for home computers: the General Elec­
tric Computer Program Data Recorder (Model 3-
5158A). It looks about the sa me as any other re­
corder in its price range (under $40), and even 
has a built-in microphone for taping voice or 
music. However, GE says the unit has a flatter 
bass response for more reliable data recording. It 
also has two features you should look for in any 
recorder to be used with a computer-a tape 
counter and a tone control. Tape counters are 
invaluable for locating programs in the middle of 
tapes, and tone controls can optimize the re­
corder's output for your computer. With any re­
corder, you should experiment to find the exact 
volume and tone settings that work best and then 
mark them for future reference. 

Q I've tried to take pictures of my computer 
screen like the ones I've seen in COMPUTE!, 

but they never come out quite right. What's the 
best way to do this? 

A In the first place, yo u must have a camera 
which .can focus closely enough to fill the 

viewfinder with the screen . Most inexpensive 
cameras cannot focus sharply on objects less than 
three to five fee t away. Inexpensive cameras also 
ha ve semi-wide-angle lenses which make the 
image appear even smaller, plus separate view­
finders which do not show the actual image as 
seen by the lens (and therefore the film). At COM­
PUTE!, all screen photos are taken with a tripod­
mounted 35mm single-lens refl ex camera with a 
50mm (normal) lens. The camera is positioned so 
the edges of the screen are just visible at the edges 
of the viewfinder. 

With this setup, only three major problems 
remain : avoiding reflections, de termining proper 
exposure, and eliminating partial scan lines. 

Reflections on the glass video screen are dis­
tracting and often show up as "hot spots" in the 
photograph. Flash pictures, of course, are out of 
the question . All light for the picture must come 
from the screen . We avoid reflections by shooting 
the photos in completely darkened, windowless 



CONNECTIONS 
Krell's Connections is the most exciting 
development in educational computing 
since LOG O. Connections offers 
children of all ages a new world of 
entertainment and intellectual challenge. 
Parents and educators will be gratified 
by the intrigu ing yet serious nature of 
Connections. 

Connections is accompanied by an 
initial set of data bases (included free 
with the game system) that deal with 
geog raphy, chemistry, mammals, mathe­
matics, tools, and everyday objects. 
Connections helps users to build their 
own data bases and to utilize the data 
bases created by others via the Connec­
tions User Group Exchange Program. 
48K. '99.95 

KRELL'S SAT* 
PREP SERIES 

70 POINT SAT* SCORE 
INCREASE WARRANTY 

42 program series. Complete coverage 
of all SAT' topics including The Test of 
Standard Written English. All materials 
presented in SAT' format and at the 
same level of difficulty encountered in 
SAT' Exams. Scoring and explanations 
provided instantly. Krell 's unique logical 
design customizes this mult i-disk set for 
each individual user. Beware of imita­
tions! 5299.95 
Bonus Included: The As & Bs of Academic 
Scholarshlps by Robert Leider and Shelly 
Schwab, 6th Edition. 

A val/able at Selected Dealers 

KRELL'S LOGO 
The M.l .T. authorized version. Compre­
hensive 4-disk set includes two copies of 
LOGO for Apple IP". all utility programs 
and Sprite drivers, all M.l.T. demonstra­
tion programs. shape editor. music 
editor. 21 program Alice in Logo/and 
Tutorial Series, and massive documen­
tation including full color wall chart. 
THIS IS THE GENUINE ART ICLE! 
Un like the version marketed by Apple 
Corporation. KRELL'S LOGO offers the 
full package of M.l.T. features Including 
the abil ity to save pictures. 

Spectacular Price 189.95 
TOP RATED IN INFOWORLD 

EXCELLENT IN ALL 
CATEGORIES! 

New! ALEXANDER THE GREAT New! PLATO'S CAVE 
Available at last!!! Alexander The Great is the ultimate 
game for developing word and arithmetic skills. far better 
than Scrabble'•. Alexander The Great permits equal 
competition between players at different skill levels. 
Complete graphics and range of options make Alexander 
The Great the best and most challenging. educational tool 
ever devised. Available for all microcomputers and in a 
board version, 48K. '39.95 

Spectacular game for aspiring .scientists of all ages. 
Players probe Plato 's Cave with light beams as they ex­
plore the relation between illusion and reality and the 
relation between evidence and inference. Graphic. dyna­
mic, and challenging, with difficulty levels suitable for 
all. 48K. '49.95 



rooms. At home you'll have to shut off all the 
lights, pull the window shades and curtains, and 
close the doors. If this isn't practical, try erecting 
a blanket "tent" over the camera and screen to 
block off all outside light. 

Unfortunately, darkening the room can com­
plicate the second problem-determining proper 
exposure. If the camera has a built-in meter, it is 
fooled by the dark background. We often get 
around this problem with a handheld light meter, 
holding it close enough to the screen to make 
sure it isn't reading anything else. You can do the 
same thing with your camera's meter, although it 
means removing the camera from the tripod for 
each reading. And be sure not to read a completely 
dark or light screen . Take your readings from 
medium tones or colors. 

The camera must be mounted on a tripod for 
the exposure because of the very slow shutter 
speeds required. TV sets and monitors display an 
image by constantly redrawing it on the screen­
about every 1/30 second. Theoretically, then, shut­
ter speeds faster than 1/30 second result in a pic­
ture with only a partial screen image (the partial 
image shows up as a dark band across the screen). 
In practice, we've found that shutter speeds no 
fa ster than 1/4 second are necessary to completely 
eliminate partial scan lines. And that, in turn, 
means the image must remain motionless for the 

duration of the exposure to avoid blurs. We often 
have to modify programs to freeze them on the 
screen. 

_Finally, slow- or medium-speed films are 
better than fast films. We use Kodak Ektachrome 
64 (a color slide film) mainly because it can be 
custom-processed locally in a few hours. Actually 
we would prefer Kodachrome or another film 
with a warmer response to compensate for the 
strong blues emitted by most video tubes. Our 
exposures with Ektachrome 64 are usually about 
1/2 second at f/16. We bracket one stop each way 
to insure good results. We also hook up the com­
puter to a regular computer monitor instead of an 
ordinary TV to get a sharper picture. ~ 
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3M Scotch® Diskettes 
are boxed in 
1o ·s with la­ LIF,ETIME WARRANTY! ~ Dl~'~"°~~~~!;~S 

~·w holderfor 10 diskettes. 

DISKETTE 70 STORAGE 
The best buy we've seen! 
Dust-free storage for 70 
51.4" diskettes with six 
dividers. 

bels, envelopes and reinforced hubs on 
5 Y4" diskettes. 

$185 ea.5(~~~)SDD 
Qty. 20 

5WDSDD$235 ea. 

(745) Qty. 20 

51/.i" SSQD-96TPI (746) $2.60 ea. 
51/.i" DSQD-96TPI (747) $3.25 ea. 

8" SSSD (740) $2.05 ea. 
8" SSDD (741) $2.50 ea. 
8" DSDD (743) $3.10 ea. 

DISK WORLD! 
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Beige or grey only. 

$1&5ea. ·$229 ea. 
5 Y4" + .20 Shpng. 8" + .20 Shpng. 

RIBBONS! 
at bargain prices. 

EPSON MX-70/80 . . . 
EPSON MX-100 . 
Okidata Micro 84 
Oiablo 630 Mylar . 
Oiablo 630 Nylon 

$3.58 ea. + .2S Shpng. 
.. $6.99 ea. + .2S Shpng. 

. $3.66 ea. + .2S Shpng. 
$2.60 ea. + .2S Shpng. 

. $2.93 ea. + .2S Shpng. 

WE WILL BEAT ANY NATIONALLY ADVERTISED PRICE! 

Nationwide: 1-800-621-6827 
Illinois: 1-312-944-2788 

Hours: 9 AM·S PM Central Time 

Minimum Order: $3S.OO 

SUITE4806 

30 EAST HURON STREET 

CHICAGO, ILLINOIS 60611 

$1495 + $3.00Shpng. 

FLIP 'N FILE 
Redesigned for better appearance and greater 
ease of use. FLIP "N FILE 2S holds 2S SW disk­
ettes: FLIP 'N FILE so holds so 5 'A" diskettes. 

FLIP 'N FILE 50 
Retail $39.9S 
. . . OW Price 

$26.95 
+ SS.00 Shpng. 

Shipping: SW DISKETTES-Add $3.00 per 100 
or fraction thereof. 0· DISKETTES-Add $4 .00 
per 100 or fraction thereof. OTHER ITEMS: Ship­
ping charges as shown in addition to diskette ship­
ping charges. Payment: VISA or MasterCard . 
COD orders only, add $3.00. Taxes: Illinois cus­
tomers . please add 8%. 

Authorized Distributor 
Information Processing Products 3NI 



Quality Software that Outshines the Rest 
Programs for the Commodore 64 

A 
Missing Key™ 

A reset System 
Restores your BASIC Program. 

After programming for hours you 
press RUN for a final check of your work -

the computer 'locks up. You press RUN, STOP . .. 
nothing - you press RESTORE .. . nothing - you 
look for the missing key but it isn't there. You 

and announcing ... 

have to tum off your computer and lose hours of workll 

Now Add the Missing Key ... : 
• Press the "Missing Key""' and the computer 

resets itself from any lockup, and your BASIC 
program is restored. 

• Load and run the program included. 
• Takes nothing away from your computer, neither 

memory nor a plug-in port. 
• Attaches to your C64 keyboard or any other 

convenient location. 
• Will not void your CBM warranty. $2995 

Software by SoftPeople • Programs for the Commodore 64 • Connecting People with Great Ideas. 

SoftPeople Inc. 
2042 Marshall Ave. St. Paul, MN 55104 (612) 644-1551 

~ Dealer Inquiries Invited 
~ 1-8<>0-447-3273 
~ Special P.O.P Packages 
i.iii!ll & Prices Available 



THE BEGINNER'S PAGE 
Richard Mansfie ld. Senior Editor 

A Wall Of Loops 
It takes most people a few weeks of part-time 
study to learn BASIC. Of course defined functions, 
multidimensional arrays, and other advanced 
techniques would not yet be understood, but 
after a short time, a novice programmer can accom­
plish a good deal with BASIC. 

Nevertheless, during those first few weeks, 
most of us run into a wall-one of the fundamental 
BASIC commands is simply beyond understand­
ing_. Try as we might, some concept thoroughly 
resists our efforts to learn it. For me, the wall was 
the ON X GOTO 100,200,300 command. With 
fur:owed ~row, I came back to it again and again, 
trying to see how X controlled those line numbers 
following the GOTO. 

Simple Loops 
Others have said that their wall was nested loops. 
Let's take a look at these loops within loops. 
Nested loops are one of the elements of computer 
power and a beginning programmer must be able 
to use them. 

Here's a simple loop: 

Program 1: Simple Looping 
10 FOR I = 1 TO 100 :J 
20 PRINT I 
3 0 NEXT ______ ___, 

The variable I is assigned a range of 1 to 100 
in line 10. It is told that it will start out being a 1 
and count up to 100 during the FOR-NEXT loop. 
And any commands between the FOR and the 
NEXT will be executed each time through this loop. 
In other words, line 20, which prints the current 
value of I, will be executed 100 times. 

Anything else you want done 100 times can 
be squeezed in between lines 10 and 30 in this 
program. If you want your name printed 100 
times, just put in a line 11 like this: 

11 PRINT "MY NAME" 

and it, too, will be printed. It's easy to see how 
this might come in handy when printing labels or 
addresses on a printer. 

Now, to make the actions in Program 1 a bit 
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clearer, take a look at Program 2: 

Program 2: Looping Without FOR-NEXT 
10 I = 1 
20 PRINT I 
30 I = I + 1 
40 IF I = 101 THEN END 
50 GOTO 20 

This does exactly the same thing as Program 
1, but it's a bit clumsy. As you see, we can create a 
loop structure without using FOR-NEXT com­
mands, but it takes up more room, takes longer to 
program, and runs more slowly. It's not generally 
the best way to set up loops, but it does help to 
visualize how a loop actually works. 

Stuffed And Nested 
No.w.we can t~y stuffing loops inside other loops. 
This 1s a techruque which amplifies the power of 
loops. It's called nesting and the first FOR (coupled 
with the last NEXT) is called the outer loop: 

Program 3: Nested Loops 
10 FOR I = 100 TO 500 STEP 100 
20 PRINT 
30 PRINT! 
40 FOR J = 1 TO 10 ~--------~ 
50 PRINTJ; 
60 FOR T = 1 TO 100 ~ 
70 NEXT T __J 
80 NEXT J 
90 NEXT I 

The outer loop in this program (the FOR in 
line 10 and the NEXT in line 90) causes the entire 
program to cycle five times, executing every com­
mand in.lines 20-80 five times before stopping. 
As an aside, the STEP command in line 10 is an 
interesting variation on the simple I= 100 TO 500 
command. Without the STEP, this program would 
execute 500 times. But STEP forces the I variable 
to add 100 to itself each time we hit the NEXT in 
line 90. So, instead of a series like 1,2,3,4,5,6,7 ... 
we get the series 100,200,300,400,500, a total of 
five cycles through the loop . 

In any case, line 20 PRINTs a blank line, line 
30 PRINTs the current value of the I variable, and 
then we come upon the first nested loop. The J 





variable is given a range of 1 to 10, so every:hing Program 4: Nested Loops Without FOR-NEXTs 
between lines 40-80 will be performed ten times. 

10 I = 100 But since this loop is nested inside the I. loop 2 0 PRINT 
(which creates five cycles of its own), the PRINT} 30 PRINT I 

in line 50 will be executed 5 times 10. In other 40 J = 1 

words, the value of J will be printed a total of 50 5 0 PRINT J; 
60 T = 1 times in this program. 70 T = T + 1 

An even deeper loop, called the inner loop, a0 IF T < > 100 THEN 70 
appears between the FOR in line 60 and the NEXT 90 J = J + 1 
in line 70. This loop is given a range of 1to100, 100 IF J < 11 THEt-! 50 

butitisn'tgivenanythingtodo. It just counts up 110 I =I + 100 

I. 80 120 IF I = 600 THEN END to 100 and then we perform the NEXT Jin me . 
130 

GOTO 
20 

Do-Nothing Timers Like Program 2, Program 4 is large, clumsy, 
That inner T loop does actually accomplish some- and slow. For example, it takes five times as long 
thing, however. It uses up time. Such loops are to execute as Program 3,._its counterpart. You'll 
often called do-nothing loops or delay loops. Their probably never write nested loops like those found 
function is to slow down the computer. Sometimes in Program 4, but you can take a look at it to see 
this is very handy. Computers are fast. If you are how nested loops are structured. 
having something PRINTed to the screen and it's Program 4 also illustrates various true/false 
sliding by too fast to read, insert a delay loop and types of loop exits. Line 80 means that we keep 
give that loop whatever range suits your reading on cycling through the loop if the variable T does 
speed. Then, before allowing the program to pro- not yet equal 100. We exit when T= 100. Line 100 
ceed, the delay loop will count from the low up to continues to cycle as long as J is less than 11. In 
the high number in its range. line 120, we exit the loop (and stop the entire pro-

Here is a second version of this same program, gram, via the END command) if I equals 600. 
but, again, the FOR-NEXT commands are not 
used. If you are still unclear about how Program 3 Rules And Customs 
functions, take a look at Program 4: There are several programming rules and customs 
----------------------..., you should try to observe when working with 

SOFTWARE 
More Games, Challenging Problems 

and Programs Than You Can 
Shake A Joystick At! 

Computer Mat •P.O. Box 1664C •Lake Hav_asu City, Arizona 86403 

loops. In general, a programmer cannot use the 
same variable name for different functions or the 
program might make serious errors. For example, 
if you are writing a program to figure out your 
budget and you say TAXES= 15000 (for federal 
tax) and then use the variable name TAXES again 
later in the program: TAXES= 400 (meaning state 
tax), you will have hopelessly confused the com­
puter. You have to use different variable names, 
such as FED and ST ATE. 

The same thing applies to loops. Each differ­
ent loop must have its own name FOR I/NEXT I, 
FOR }/NEXT J, etc. To help keep this straight, 
most programmers use the variable I for their 
outer loop, then J, then K, and so on up the al­
phabet. The letters I, J, K, and Lare not used for 
normal variables, just for loops. Similarly, the vari­
able name Tis reserved for timing loops, those 
delay loops we mentioned above. 

Also, every FOR must have a matching NEXT 
to close its loop, and nested loops must not inter­
weave. You cannot have a structure like this: 

IO FOR l=l TO 10 
20 FOR J = 1 TO 20 
30 NEXT I 
40 NEXT J 

lines 30 and 40 are out of order. The inner loop, 
the J loop here, must be closed by its NEXT before 
the I loop can be closed. C 



Question: What company offers a new daisy wheel printer, three 
dot matrix printers and a combination printer- typewriter, 
with suggested retail pricing of $395 to $795? 

Question: What printer company offers print quality that challenges 
printers costing hundreds of dollars more? 

Question: What printer company offers dual interfaces for all five 
of its printer models? 

Question: What printer company offers removable and adjustable 
tractor feeds as standard equipment on all of its dot 
matrix models? 

Question: What printer company has a toll-free telephone number 
to call if you ever have a problem? And an 
extensive service system, too? 

lll 1 rasonic Ill Messenger (TM) 
pnrrnble typewriter with optional Messenger Module. 

,------------------- -
0 Please send me more information about Smith-Corona 

printers; I am interested in in-home use. 
D Please send me more in formation about Smith-Corona 

printers for office use. 
Name _____________ _ 

Company Name __________ _ 

Business Address __________ _ 

City ______ State ___ Zip _ _ 

Type of Business __________ _ 

Send to: Jerry Diener, VP. Sales. Smith-Corona 
· 65 Locust Avenue 

New Canaan, Connect icut 06840 

SMITH-CORON~ 
C0-6 



Computers And Society 
David D. Thornburg. Associate Editor 

Until this year, the personal computer industry 
had been moving steadily forward in the quality 
and utility of the technology made available to 
the user. 

I remember in 1978 when choices were largely 
limited to Commodore's black-and-white display 
of characters (no high-resolution graphics), Radio 
Shack's black-and-white display of capital letters 
and limited low-resolution graphics, and Apple's 
color display with low- and high-resolution 
graphics, but no lowercase letters . 

Over the intervening years, new players like 
Atari created improved computers with superb 
sound and graphic capabilities, simply because 
improving the technology was the way to win 
new customers. This type of advancement rippled 
through the early computer manufacturers, 
leading, for example, to computers like the Com­
modore 64. 

Innovation Meant Profits 
It was the American Dream in action. If you 
wanted to compete in the personal computer 
marketplace, you had to create better technology 
so the customer got more perceived value for each 
dollar spent. The customer and the computer 
manufacturers were clear winners. Each techno­
logical advancement sparked new enthusiasm in 
the marketplace and in the hearts of the designers. 

Companies who lacked the vision or the abil­
ity to keep in step fell by the wayside, and new 
companies entered the field knowing they would 
be judged on technological performance and price. 
It didn't matter if you were a new company or an 
old-timer to the industry; the issue was one of 
performance. 

Benjamin Franklin would have been proud . 

Enter Big Blue 
But then something strange happened. A sleeping 
giant awoke and entered the personal computer 
marketplace with a system that would have 
gathered dust on the shelves had it been created 
by a small company. Given IBM's newness to the 
personal computer field, the awkwardness of the 
PC could perhaps be forgiven . 

But, rather than letting IBM take its lumps 
with the other companies who delivered less than 
expected, analysts and just about everyone else 
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started jumping on the PC bandwagon. "IBM 
legitimatizes the small computer market" was a 
common statement, as though this thriving in­
dustry somehow needed IBM's belated blessing 
to even exist. Many people quickly forgot that 
this industry was doing just fine, thank you, years 
before IBM was willing to concede that computers 
might be owned by individuals rather than by 
corporations. 

Overwhelming Influence 
And so, as an industry, we had to live with fewer 
colors, cumbersome peripheral cards, and expense 
after expense. But, we were told, don't compare 
the PC to the Commodore 64. The PC is not a home 
computer, it's a computer for business. Big, bold, 
expensive, time-consuming to use-after all, who 
ever said computing should be fun? 

Nonetheless, many software artisans and 
hardware copyists said, "If IBM does it, it must 
be right." 

Within a short period, IBM work-alike com­
puters were appearing in droves, and almost every 
software house in the country rushed to produce 
software for this machine. It made great business 
sense, and everybody thrived. 

Some of us thought that IBM's home entry 
would make up for some of the PC's shortcomings. 

After all, the consumer marketplace had been 
bombarded with technological marvels for years: 
Atari had shown us that good colors can be created 
when you have independent control of hue and 
luminance. 

The sound chip capabilities of Atari and 
Commodore computers took computers out of 
the beep and click stages and gave us harpsichords 
and pipe organs instead. ' 

Waiting For Junior 
One processor was no longer enough-multi­
processor computers for home use became 
commonplace. Apple redid the II and produced 
the crisp and competitively priced Ile. All was 
right with the home computer world as we eagerly 
awaited IBM's announcement. 

When the long-awaited PCjr was announced, 
some of us thought that IBM hadn't even looked 
at the competitive products. Borrowing a page 
from the past, the PCjr used a bulky external 



If you've been having a hard time 
teaching your newly-adopted computer 
there's more to life than fun and games, 
you're not alone. 

Now, you can introduce your Commodore 64 TM to the Work Force: affordable, easy-to­
use software and hardware that will unleash the power you always expected from your 
Commodore 64 ™, but thought you might never see. 

PaperCllp '"" 
is simply the best word processing program of Its 
kind-loaded with advanced features, yet so easy to 
use even a novice can get professional results. With 
SpellPack~ It even corrects your spelling! Once you've 
tried it, you'll never use a typewriter again. 

The Consultant,,, 
(formerly Delphi's Oracle) 

is like a computerized filing cabinet with a 
brain. Organize flies for recipes, albums, 
or the membership of your service club. 
Then search, sort, arrange and 
analyze your information with speed 
and flexibility that's simply astounding. 

SpeHPack,,, 
teaches your 64 to spell. It checks an entire 
document In 2 to 4 minutes against a 
dictionary of over 20,000 words. And you 
can add up to 5,000 of your own 
specialized terms. Type letter perfect every 
time! 

BusCardll "' 
is a magic box that lets you transform your humble 

home computer into a powerful business machine. It 
gives you the added power of BASIC 4.0, and lets 

you add IEEE disk drives, hard disk, virtually any 
parallel printer, and other peripherals without extra 

interfaces. Completely software invisible. 

B.1.-80 "' Column Adaptor 
gives you crystal clear 80 column 
display. Using the highest quality 

hardware, we've eliminated the problems 
of snow, fuzziness and Interference. 
B~ic 4.0 commands gready simplify 

disk drive access. Switches easily from 
40 to 80 column display. 

Discover the true power of your 
Commodore 64"' . Ask your dealer about 

the Commodore 64 '" Work Force, from 
Batteries Included-the company that 

doesn't leave anything out when it comes 
to making things simple for you. 

BAlTERIES~ INCLUDED 

"Excellence In Software" 
These p roducts have been developed specifically for Commodore computers by Batteries In duded and are co tally compatible with each other. For a full color brochure w rite to: 

186 Queen Street West, Toronto, Canada M5V 1 Z1 (416) 596-1405 13303 Harbor Blvd., Costa Mesa, CA. 92626 (714) 979-0920 

64 AND COMMODORE 64 ARE REGISTERED TRADE MARKS OF COMMODORE BUSINESS MACHINES 



power transformer. Yes, so does Commodore and 
Atari, but we never liked this external transformer, 
and IBM had a chance to improve in this area. 

Looking at the PCjr overall, it reminds me of 
the Coleco Adam-a computer system that for 
under $700 provides everything you need-soft­
ware, letter quality daisy wheel printer, etc. The 
PCjr may have borrowed from Adam's good looks, 
but the IBM starter system has no mass storage 
device, no software, no printer, and doesn't even 
come with a cable to connect the computer to a 
TV or monitor. 

The Controversial Keyboard 
Aside from its striking price difference from the 
Adam, the PCjr does have one other difference: 
The Adam has a decent typewriter-like keyboard 
while the PCjr has what we call a "Chiclet 
keyboard." 

Old-time readers might recall that in 1980 I 
wrote of the TRS-80 Color Computer's keyboard: 
"I do find the noise from the keyboard to be a bit 
annoying-somewhat like typing on a plate full 
of pennies .... " The fact is that Chiclet keyboards 
were poor choices when Radio Shack and TI used 
them. In the intervening years, Radio Shack and 
TI switched to full-stroke, typewriter-style 
keyboards . 

To my knowledge, IBM entered the market 
as the only personal computer manufacturer to 
promote a keyboard design that had been tried 
and rejected by the customers of several other 
computer manufacturers . 

Once again, almost every trade magazine 
includes an editorial claiming that "IBM has now 
made the home computer market legitimate." 

Buying The Brand 
What is happening to us? Why are we apparently 
so willing to have our technological expectations 
sacrificed on the altar of brand-name recognition? 

Yes, it is true that companies like Apple 
haven't been in the computer business as long as 
IBM, but that doesn't mean that their service is 
any poorer. Somehow, even though they had no 
prior experience in this marketplace, IBM had 
cultivated an image that so excited the computer­
buying public that they could have sold anything 
and people would have bought it. 

To me it is tragic that, given the history of 
IBM, they didn't use their entry to establish new 
standards of excellence, user-friendliness, and 
sensitivity to the price expectations of the public. 
Had they done that, the PCjr would have been 
worth the wait. 

Standard Disappointments 
If the PCjr is one step backward, jt is not alone. 
When I first heard about the MSX computers, I 
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was quite pleased. For the first time since the start 
of this industry, several manufacturers got to­
gether to create a standard for everything from 
disk drives to joysticks. 

From the customer's perspective, this was a 
dream come true. Every time I address the general 
public, someone asks why they can't run an Apple 
disk on their Atari computer. 

Good question. After all, eve-rybody knows 
you can play the same phonograph record or 
video tape on equipment from any number of 
manufacturers. 

So, a standard was a good idea in my mind. 
The problem with the MSX computers is that the 
standard was designed around the Z-80A micro­
processor. As a result, we are going to see 1970's 
technology locked into a standard with total dis­
regard to the advancements in 16-bit and 32-bit 
architectures that are much more powerful. One 
always expects some tradeoff when several com­
panies share in a joint decision (after all, it is said 
that a camel is a horse designed by a committee), 
but this technological back-step seems to be too 
high a price to pay. 

Saved By Competition? 
Will the marketplace take care of this problem by 
itself? After all, consumers have made their desires 
known in the past. Well, if SONY, Yamaha 
Hitachi, Mitsubishi, Pioneer, Fujitsu and the 
others (yes, Virginia, there is an American MSX 
machine-from Spectravideo) enter our market 
with a media blitz equal to that used to sell televi­
sions, it will take a lot of resistance to keep from 
falling in line. In fact, I wouldn't be surprised to 
see companies like Commodore introduce an MSX 
computer just to preserve their market share. 

But the darkest hour is always just before 
dawn, and there is a refreshing glimmer that 
shows an alternative to these two technologically 
backward steps. 

A Bright New Apple 
This refreshing one-step-forward is the Apple 
Macintosh-a computer designed for anyone to 
use. Macintosh is reasonably priced ($2500 includ­
ing display and disk drive and operating system 
software-IBM, please note). But more important 
than Macintosh's system price is the almost intui­
tively simple manner in which it is used . 

I maintain that any COMPUTE! reader can mas­
ter Macintosh in 30 minutes. It is, by far, the easiest 
computer I have used since I worked at the Xerox 
Palo Alto Research Center. PARC was the spiritual 
home of some of the software ideas so masterfully 
implemented in Macintosh. This computer is de­
signed from the ground up to be responsive to 
the user's way of doing things, rather than forcing 
the user to bend to the arbitrary constraints of the 





computer. 
To take just one example, suppose you want 

to edit a letter you have written with the Mac Write 
word processor. Once you have inserted your 
disk, your screen shows you a set of icons repre­
senting the various items stored on the disk, with 
their names beneath them. These items might be 
documents, pictures, programs, schedules, etc. 

You use the mouse to move the cursor to the 

Counterpoint: 
Computers And Society, June 1984 

David wrote his first article for me in the first issue 
of COMPUTE!, Fall 1979. Since then lze has been a 
regular columnist. One of the constants of our work­
ing relationship in all these years is that David has 
been free to share his thoughts-after all, who could 
ever justify curbing a column called "Computers and 
Society," especially in 1984? 

I have some problems with this particular column 
of David's. Among our editorial staff here I do not 
have unanimous support. On the other hand, I'm 
not alone in my concerns. Thus, David's column is 
presented here in full; my comments appear below. 

Robert C. Lock, Editor In Chief 

It would seem that the primary criticism of IBM 
is their "failure" to introduce personal com­
puting products that are hallmarks of tech­
nological innovation. In any maturing industry, 
there are always leaders, entrepreneurs, bastion 
stormers who take the risks, blaze the trails, 
and yes, make several mistakes and fail-or 
make fewer and survive. I would suggest that 
IBM passed through that phase in its maturation 
as a company some decades ago. Right or 
wrong, such a process is also a part of the Ameri­
can Dream in action. 

The Case Is Overstated 
To characterize IBM as a sleeping giant, stum­
bling awake to inflict awkward products on a 
naive public, is unrealistic. In part, it simply 
reflects the changing values one frequently 
encounters in a maturing market. While it may 
be frustrating that the IBM products don't reflect 
a state-of-the-art technology, it can also be 
argued that they reflect a tested, tried, and 
reliable technology. 

Is this a sidestep argument? I don't think 
so. No more than to argue that IBM computers 
sell simply because they're IBM computers. 
Built into that statement is a tradition that's 
also a reflection of the various levels of matura­
tion of the marketing process. Given appropri­
ate emphasis, the statement can be negative; 
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icon representing the document you want to edit, 
and with a couple of clicks you have automatically 
loaded the word processor which has automati­
cally loaded the document for you to edit. 

Truly Innovative 
Macintosh is, quite simply, a civilized machine. 
After working with it for a while, I found myself 
quite intolerant of my other computers. The 

given another emphasis, it can be exceptionally 
positive. 

Consumers Trust IBM 
I don't think that IBM ~ould have sold "any­
thing," and that people would have bought it. 
At least not for long. That's not what IBM's all 
about. Their business is to deliver reliable work­
ing products that meet a need in the market. 

Have they done that? The demand for their 
personal computer products would seem to 
indicate their success. Have they failed to "es­
tablish" new standards of excellence? I would 
disagree. Have they had the design problems, 
delivery problems, service problems, continu­
ally revamped operating systems, bugs and 
fixes, that have bedeviled less mature com­
panies over the years? Have we seen them "ex­
periment" with the public by quickly, hastily 
bringing to market a product that's gone in six 
months--or worse, never delivered? Have we 
seen them vacillate in and out of the market 
with promises and visions never to be fulfilled? 

I think not. And I'm not quite sure why all 
of these "failures" indicate a deviation from 
their history, or a step backwards for the 

· industry. 
Rather than saying "If IBM does it, it must 

be right," I would argue that "If IBM does it, it 
will probably be valid." After all of the argu­
ments and questions over the last few years 
about the true utility of home computers, and 
the myriad of attempts to expand their useful­
ness to a broader base of the population, IBM is 
showing a willingness to take a certain kind of 
risk. It may not be in the .area of sophisticated 
graphics, or breakthroughs in software, but I 
would venture to guess that the recently an­
nounced joint venture between IBM, Sears, 
and CBS to develop mutual utilization of home 
computers will have a chance at making a mas­
sive step forward in the ability of our industry 
to mature as a functional home "utility." 

Innovation comes in many guises, not all 
of them hardware- or software-based. 

And David, a p.s.: I agree with you on that 
strange little keyboard. 





Macintosh is qualitatively distinct from any other 
personal computer. It has defined a new tier of 
the market. 

This definition had happened 11ot because of 
its 32-bit architecture, its 1to2 million instructions­
per-second speed, or its price, but simply because 
of its functionality. For years the industry has 
been telling us that computers are easy to use . 
Macintosh finally came out to fulfill that promise. 

But will Macintosh be successful? I hope so. 
Apple appears dedicated to supporting third-party 
software developers, and several powerful lan­
guages are available for users who like to create 
their own programs. 

INSIGHT: Atari 
Bil l Wilkinson 

As I write this, I have just returned from the Las 
Vegas Comdex show. 

Comdex stands for "COMputer Dealers' 
EXposition," but it is really a show for those who 
would sell to the computer dealers. And sell they 
did. Everything from magic acts to talking robots 
to sit-down demonstrations (very welcome after 
walking through literally acres and acres of 
booths). And, of course, IBM was there in force, 
occupying an entire building and demonstrating 
the usual stuff on the PC and, not surprisingly, 
some me-too-ish software on the PCjr. 

Compatible Disk Drives 
The only Atari-compatible hardware products 
that I saw at Comdex were some disk drives 
(though I understand that one or two graphics 
tablets were shown there, also). And that, of 
course, brings up my next topic. 

When you consider the fact that Atari doesn't 
even make a double-density disk drive, it's more 
than a little surprising and pleasing to discover 
the amazing degree of compatibility exhibited by 
the various non-Atari disk drives. 

Since OSS provides the disk operating system 
(DOS XL) which many of the drive manufacturers 
supply with (or as an option to) their disks, I can't 
make judgments as to quality, reliability, etc., 
without an obvious conflict of interest. I can, how­
ever, comment on the features common to all 
Atari-compatible drives (except those made by 
Atari itself). 
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Back On The Right Track 
There is another reason I hope Macintosh is suc­
cessful. This country was built on the concept 
that people with good ideas could compete in the 
open marketplace. This spirit of open competition 
guaranteed not only that the customer got a good 
deal , but that technology would improve as newer 
and better products were developed. If, by pure 
force of corporate identity, we can be convinced 
to drop our high standards of cost-effective per­
formance, we can kiss the free enterprise system 
goodbye . 

Macintosh is more than a computer-it is a 
statement in response to the dearly stated needs 
of the consumer. How will we respond? © 

The 815 Drive's Legacy 
Historically, the reason for the compatibility is 
the ill-fated Atari 815 drive . For those of you rela­
tively new to the world of Atari, that was the dual, 
double-density disk drive announced by Atari for 
delivery in early 1982. Notice the word "was." 

Although never produced in quantity, the 
815 survived long enough to cause Atari, Inc., to 
produce DOS 2.0d ("d" for double), and a few 
lucky people even have a copy of it. (I'm not 
lucky.) In fact, even Atari DOS 2.0s can access an 
815 style double-density drive for most functions 
(just don' t try to copy files or duplicate disks). 

The folks at Percom Data Corporation, 
though, didn't know the 815 was going to die 
when they started designing their double-density 
drives . They did, however, want a way to switch 
from single to double density without having to 
physically flick a switch. Hence the configuration 
block was born. Give Percom credit. 

Give the other manufacturers credit, also, for 
recognizing the Percom system as a viable and 
usable standard. Would you be surprised to find 
that the same double-density DOS XL diskette 
works unchanged in drives or controllers from (in 
alphabetical order) Amdek, Astra, Concorde, 
Indus, Micro Mainframe, NCT, Percom, Rana, 
SPI, and Trak? If you are not surprised, you are 
not aware of the hodgepodge of the CP/M world. 

Each of the companies mentioned can tell you 
of the advantages of their drives or controllers. 

A final comment on the configuration block 



scheme mentioned above. A controller capable 
of implementing all the options of the configura­
tion block can, in theory, support virtually any 
size disk drive. At Comdex I saw floppy disk drives 
with densities over a megabyte. Yum. 

XL Compatibility 
I have received more than a little correspondence 
from readers asking what they can do about the 
lack of software compatible with their 1200XL 
(and, now, the 600XL and 800XL). Up until now, 
my stock answer has been that they should go 
beat on the heads of the software manufacturers 
(the ones who didn't follow Atari's rules). 

Now, though, there is a little relief in sight. 
Atari has, at long last, made available something 
known as the Atari Translator Disk. This disk, 
when booted from any 810-compatible drive into 
any XL machine with 64K of RAM, will (for all 
practical purposes) turn your XL computer into a 
non-XL Atari 800. Virtually all software, including 
protected games and the like, will then boot and 
run properly. (Of course, you don't turn the power 
off to boot anymore.) 

For those who are stuck with incompatible 
software, this seems like a neat solution. For those 
who ar.e stuck with incompatible software and no 
disk drive, this looks like a frustrating solution. 
Point of interest: I do believe that this software 
could be loaded via cartridge instead, since one 
need not turn off the power to change or remove 
cartridges on an XL machine. Atari, are you 
listening? 

Anyway, if you need the disk, check with 
your local authorized Atari dealer. If he doesn't 
have it, hasn't heard of it, or is nonexistent, try 
Atari's customer service department. 

Reading Binary Files 
In March, I presented a short program in Atari 
BASIC which would read a binary object file di­
rectly into the memory locations it was originally 
assembled for (or saved from). 

This month, I will start to parallel that listing 
in machine language. Please understand that this 
may not be the fastest or easiest way to perform 
the task. I use the BASIC parallel method as a 
way of making the program understandable to 
those who are just beginning to learn machine 
language. 

As a first step, you might look through the 
listing, noting where the BASIC line equivalents 
are. They are easy to find. Starting at line 1000, any 
line number ending in 00 is a comment line which 
reflects the line in the BASIC program which I 
presented last month. Note, also, that the line 
numbers in this listing are 10 times the BASIC line 
numbers (simply for convenience and readability). 

While examining the listing, you probably 
noted that there seems to be more nonparallel 

code than otherwise. In truth, this simple pseudo­
BASIC program does indeed require a fairly sub­
stantial amount of support. The support is in two 
forms: definitions of variables (including buffers) 
and 1/0 subroutines. 

A Page 6 Assembly 
You may also have noticed that I assembled the 
listing in the infamous page 6 memory block. I 
plead guilty. Actually, in testing this program, I 
assembled it twice: once at $600, as shown, and 
once at $6000 (just by changing line 110). I then 
used the $600 version to read in the $6000 version, 
and it worked! 

Anyway, since I will be giving you complete 
source code here, I don't feel too guilty. Obvi­
ously, you can change line 110 to anything you 
wish if you need to stay out of page 6. 

There are two other "cheats" in this listing. 
In line 220, I place NAME at location $580; and, in 
lines 250 and 270, I place START and ADDR at 
location $CE. Are these locations truly safe to 
use? In general, no. If you have been reading my 
series on self-relocatable code, you know that 
there are no truly safe locations. But for the pur­
poses of this demonstration, I think we can use 
them as is, since they are compatible with usage 
by the Atari Assembler Editor (and MAC/65 and-I 
believe-AMAC) and Atari BASIC (and BASIC 
XL but not Microsoft BASIC). 

One other comment before we begin ana­
lyzing the operation of the listed code. If you wish 
to use this program as a callable USR routine from 
Atari BASIC, you need to add this line: 

125 PLA; clean up stack for BASIC 

BASIC And ML Compared 
Now, onward and downward, into the depths of 
machine language. I will discuss the lines which I 
feel are relevant and important by line number. 

Line 130. We could have accomplished the 
same thing by giving a RUN address at the end of 
the listing, but this gets us started in a visible way. 

Line 210. Note the use of the $9B (an AT ASCII 
RETURN code) to terminate the message. The 0 is 
for safety and because I am paranoid . 

Double Usage 
Lines 230, 240, 260. If you consider LOW and 
HIGH together, they form a 16-bit word. Since 
QUIT needs to be a word, why not join usage? 
This is not recommended procedure, but it works 
if you are careful. 

Lines 250, 270. This isn't surprising if you 
think about the fact that line 310 in the BASIC 
code could have been written as FOR ST ART= 
START TO QUIT, thus eliminating the need for 
the extra variable, ADDR. 

Lines 300--321. These are the same equates 
you have seen many places, including in the Atari 

June 1984 COMPUTE! 97 



OS listings and Inside Atari DOS though the actual 
mnemonics may differ slightly. 

CIO to do the real work. It returns the error status 
to the user in A, Y, and the flags. In· this program, 
only OPEN looks for the error status. (Because 
PRINT and INPUT to/from channel zero had better 
work, and if CLOSE fails it's too late anyhow.) 

Lines 550-566. When you get to this routine, 
it expects the OS channel designator (which is 16 
times the Atari BASIC file number) in the X regis­
ter, the command value in the A register, and the 
address of the buffer to use in the Y register (low 
byte) and on the stack (high byte). The routine 
assumes that you will not be doing 1/0 which re­
quires over 255 bytes of buffer (a valid assumption 
for this program, but not for all circumstances). 

Lines 500-545. These are the various UO entry 
points. Note that they expect the X and Y registers 
set up as in CMDJOIN. They assume that the 
high byte of the buffer address is in A and push it 
on the stack to make room for the command byte. 
They are simple and effective. 

Checking For Errors. 
CMDJOIN sets up the appropriate IOCB and calls 

Next month we'll look at the rest of this 
listing. 

load A Binary Object File 

0000 
0600 
0600 4C6006 

0603 57484154 
0607 2046494C 
0608 4520544F 
060F 204C4F41 
0613 44203F9B 
0617 00 

=0580 
0618 00 
0619 00 . 

=00CE 

=0618 
=00CE 

=0340 
=0342 
=0344 
=0348 
=034A 

=0003 
=000C 
=0009 
=0005 
=0007 

=E456 

0rn0 
0101 
0102 
0103 
0104 
0110 
0120 
0130 
0140 
0150 
0160 
0170 
0180 
0190 
0200 
0210 

0220 
0230 
0240 
0250 
0251 
0260 
0270 
0271 
0300 
0301 
0302 
0303 
0304 
0305 
0306 
0307 
0308 
0310 
0311 
0312 
0313 
0314 
0315 
0320 
0321 
0498 
0499 

.TITLE "Binary Object File Loade r for COMPUTE!" 

a binary object file loader in assembl y langua ge 

*= $0600 an arbitra ry loca tion 
BEGIN 

JMP BEGINWORK ; skip data ann subroutines 

. . ............................... 
I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

variables and buffers 

defined in order encountered in BASIC program 

MESSAGE . BYTE "WHAT FILE TO LOAD ?",S9B,0 

NAME = $0580 
LOW .BYTE 0 
HIGH .BYTE 0 
START = $CE 

QUIT LOW 
ADDR = START 

buffer for file name (see text) 
low byte of address 
high byte of address 
although START could be anywhere, 

ADDR (see below) needs zero page 
a ccomplishes line 270 of BASIC program 

; accomplishes par t of FOR statement 
in line 310 (see text) .................................. 

I I I I I I I I I I I I I I I I I I I I I I I I I I I It t I I It 

; 
; system equates, etc. 

IOCB = $0340 
ICCOM = $0342 
ICBADR $0344 
ICBLEN = $0348 
ICAUXl = $034A 

CMDOPEN = 3 
CMDCLOSE = 12 
CMDPRINT = 9 
CMDINPUT = · 5 
CMDGET 7 

CIO = $E456 
.PAGE II. 

where IOCB #0 is 
the command byte 
buffer addr 
buffer length 
aux 1 byte (open mode) 

the open command 
the close command 
put a text line 
get a text line 
get a binary byte or block 

the mas t er I/O routine for Atari OS 
Major !/O Subroutines" 

0 5 00 i i i ; i ; ; i· ; i i i ; i ; ; i i ; ; ; i ; ; i ; ; ; ; ; i ; 
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061A 
061A 48 
0618 A903 
0610 0000 

061F 
061F 48 · 
0620 Jl.90C 
0622 0008 

0624 
0624 48 
0625 A909 
0627 0003 

0629 
0629 48 
062A A905 

062C 
062C 904203 
062F 68 
0630 9D4503 
0633 98 
0634 9D4403 
0637 A900 
0639 9D4903 
063C A9FF 
063E 9D4803 
0641 2056E4 
0644 98 
0645 60 

0646 
0646 A907 
0648 9D4203 
0648 A900 
064D 9D4803 
0650 9D4903 
0653 2056E4 
0656 C8 
0657 88 
0658 3001 
065A 60 

0658 
0658 68 
065C 68 
0650 4CE706 

0501 
0502 
0503 
0510 
0511 
0512 
0513 
0514 
0515 
0520 
0521 
0522 
0523 
0524 
0525 
0530 
0531 
0532 
0533 
0534 
0535 
0540 
0541 
0542 
0543 
0545 
0550 
0551 
0552 
0553 
0554 
0555 
0556 
0557 
0558 
0559 
0560 
0561 
0562 
0563 
0564 
0565 
0566 
0598 
0599 
0600 
0601 
0602 
0603 
0604 
0605 
0606 
0607 
0608 
0609 
0610 
0611 
0612 
0613 
0614 
0615 
0616 
0617 
0618 
0619 
0989 

the subroutines used by our program 

OPEN 
perform an OPEN function ---

PHA 
LOA #CMDOPEN 
BNE CMDJOIN 

save high byte of address 

--- perform a CLOSE function ---
CLOSE 

PHA save high byte of andress 
LDA #CMDCLOSE 
I3NE CMDJOIN 

--- perform a PRINT function --­
PRINT 

PHA 
LDA #CMDPRINT 
BNE CMDJOIN 

save high byte of address 

--- perform an INPUT function --­
INPUT 

PHA save high byte of andress 
LDA #CMDINPUT 

code common to OPEN, CLOSE, PRINT, INPUT 

CMDJOIN 
STA ICCOM,X ; the command value 
PLA ; recover high byte of addr 
STA ICBADR+l,X ; and set it up in iocb 
TYA 
STA ICBADR,X ; ditto with low byte of addr 
LDA. #0 
STA ICBLEN+l,X ; set up a maximum length 
LDA. #255 
STA ICBLEN,X ; of 255 bytes 
JSR CIO then do the I/O operation 
TYA any boo-boo's? 
RTS back to caller with error, if any 

(note t hat only OPEN call provides for 
an error ... see text) · 

.PAGE " The GET Subroutine" 

................................ 
I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

; the GET routine ... it's special 

GET 
LDA #CMDGET 
STA ICCOM,X ; set up for GET command 
LDA #0 
STA ICBLEN,X ; by zeroing the length field, 
STA ICBLEN+l,X; ... we get a single byte to A 
JSR CIO let OS do the work 
INY 
DEY 
BMI BADGET 
RTS 

check status "invisibly" 
oops 
back to caller 

(remove BMI for caller to get status instead) 

BADGET 
PLA 
PLA 
JMP LINE400 
.PAGE II 

this is a cheat 
but it works 

BASIC parallel code, lines 100-240" Cl 
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80 COLUMN PRINTER SALE-$149.00* 

*STX·80 COLUMN 
PRINTER-$149.00 

Prints full 80 columns. Super silent 
operat ion , 60 CPS, prints Hi·resolution 
graphics and block graphics. expanded 
character set , except ionall y clear 
characters. fantastic print quality, uses 
inexpensive thermal paper! Best thermal 
printer in the U.S.A.! (Centronics Paralle l 
Interface). 

**DELUXE COMSTAR T/F 
80 CPS PRINTER-$199.00 

The COMSTAR T/F (Tractor Friction) 
PRINTER is exceptionally versatile. It 
prints 8'h" x 11" standard size single 
sheet stationary or cont inuous feed com· 
puter paper. Bi·directional , impact dot 
matrix, 80 CPS, 224 characters. (Gen· 
Ironies Parallel Interface). 

Premium Quality-120 CPS 
COMSTAR T/F SUPER·10X 

PRINTER-$289.00 
COMSTAR T/F (Tractor Friction) SUPER· 
10X PRINTER gives you all the features 
of the COMSTAR T/F PRINTER plus a 
10" carriage, 120 CPS, 9 x 9 dot matrix 
with double strike capabil ity for 18 x 18 
dot matrix (near letter quality), high 
resolution bit image (120 x 144 dot 
matrix) , underlining, back spacing, left 
and right margin settings, true lower 
decenders with super and subscripts, 
prints standard, italic, block graphics 

and spec ial characters : plus 2K of user 
definable characters! The COMSTAR TIF 
SUPER·10X PRINTER was Rated No. 1 by 
" Popular Science Magazine." It gives you 
print quality and features found on 
printers costing twice as much!! (Gen· 
Ironies Parallel Interface) (Better than Ep· 
son FX 80). 

Premium Quality-120 CPS 
COMSTAR T/F SUPER·15'h" 

PRINTER-$379.00 
COMSTAR T/F SUPER 15'/," PRINTER 
has all the features of the COMSTAR T/F 
SUPER·10X PRINTER plus a 15'h" car· 
riage and more powerful electronics 
components to handle large ledger 
business forms! (Better than Epson FX 
100). 

Superior Quality 
SUPER HIGH SPEED-160 CPS 

COMSTAR T/F 10" 
PRINTER-$489.00 

SUPER HIGH SPEED COMSTAR T/F 
(Tractor Friction) PRINTER has all the 
features of the COMSTAR SUPER·10X 
PRINTER plus SUPER HIGH SPEED 
PRINTING-160 CPS, 100% duty cycle, 
BK buffer, diverse character fonts, 
special symbols and true decenders, ver· 
tical and horizontal tabs. RED HOT 
BUSINESS PRINTER at an unbelievable 
low price!! (Serial or Centronics Parallel 
Interface) 

Superior Quality 
SUPER HIGH SPEED-160 CPS 

COMSTAR T/F 15'h" 
PRINTER-$579.00 

SUPER HIGH SPEED COMSTAR T/F 
15'12' PRINTER has all the features of the 
SUPER HIGH SPEED COMSTAR T/F 10" 
PRINTER plus a 15'/, " carriage and more 
powerful electron ics to handle larger 
ledger business forms! Exclusive bottom 
paper feed!! 

PARALLEL INTERFACES 
For VIC·20 and COM-64-$49.00 

For All Apple Computers-$79.00 
NOTE: Other printer interfaces are 
available at computer stores! 

Double 
Immediate Replacement 

Warranty 
We have doubled the normal 90 day war· 
ranty to 180 days. Therefore if your 
printer fails within " 180 days" from the 
date of purchase you simply send your 
printer to us via United Parcel Service. 
prepaid. We will IMMEDIATELY send you 
a replacement printer at no charge, 
prepaid. This warranty, once again, 
proves that WE LOVE OUR 
CUSTOMERS! 

,--------------------------·, 
I Add $17.50 for sh ipping, handl ing and insurance. WE DO NOT EXPORT I 
I TO OTHER COUNTRIES EXCEPT CANADA. I PRDTECTD 
I Enclose Cashiers Check, Money Order or Personal Check. Allow 14 days I 
I for del ivery, 2 to 7 days for phone orders, 1 day express mail! Canada I 

orders must be in U.S. dollars. VISA - MASTER CARD ACCEPTED. We 
I ship C.O.D. I 
~--------------------------·· 

ENTER p RI z Es (NE LOVE OUR CUSTOMERS) 

BOX 550, BARRINGTON, ILLINOIS 80010 
Phone 3121312·5244 to order 

SUPER·10" ABCDEFGHXJKLMNOPQRBTUVWXVZ 
ABCDEFGtUJt<U1NOPQRBTUYWXVZ 12::S4:!567B90 



COMMODORE 64 COMPUTER AND SOFTWARE 
1more power than Apple II al half the price) 

$99.50* 
SALE 

• 170K DISK DRIVE $159.00 * 
• TRACTION FRICTION PRINTER $99.00 * 

WE 
HAVE 

THE 
BEST 

SERVICE 

WE 
HAVE 
THE 
LOWEST 
PRICES 

It COMMODORE 64 COMPUTER $99.50 
You pay only $199.50 when you order the power· 
ful 84K COMMODORE 64 COMPUTER! LESS the 
value of the SPECIAL SOFTWARE COUPON we 
pack with your computer that allows you to 
SAVE OVER $100 off software sale prices !! With 
only $100 of savings applied, your net computer 
cost is $99.50! ! 

SOFTWARE BONUS PACK $24.95 
When you buy the Commodore 64 Computer 
from Protecto Enterprizes you qualify to pur­
chase ONE SOFTWARE BONUS PACK for a 
special price of $24.95! ! Normal price is $49.95 
(40 programs on disk or 24 programs on 5 tapes). 

ii 170K DISK DRIVE $159.00 
You pay only $259.00 when you order the 170K 
Disk Drive! LESS the value of the SPECIAL 
SOFTWARE COUPON we pack with your disk 
drive that allows you to SAVE OVER $100 off 
software sale prices!! With only $100 ol savings 
applied . your net disk drive cost is $159.00. 

it TRACTION FRICTION PRINTER $99.00 
You pay only St99.00 when you order the Com· 
star T/F deluxe line printer that prints 8 1/2 x 11 
full size, single sheet, roll or fan fold paper. 
label s etc . 40. 66. 80. 132 columns. Impact dot 
matrix, bi·directional . 80 CPS. LESS the value of 
the SPECIAL SOFTWARE COUPON we pack 
with your printer that allows you to SAVE OVER 
$100 off software sate prices!! With only $100 of 
savings applied your net printer cost is on ly 
$99.00. 

80 COLUMN BOARD $99.00 
Now you program 80 COLUMNS on the screen 
at one time! Converts your Commodore 64 to 80 
COLUMNS when you plug in the 80 COLUMN 
EXPANSION BOARD!! List $199-PLUS-you 
also can get an 80 COLUMN BOARD WORD 
PROCESSOR wi th mail merge. terminal 
emulator. ELECTRONIC SPREAD SHEET. List 
$59.00 SALE $24.95 if purchased with 80 
COLUMN BOARD!! (Tape or Disk) 

80 COLUMNS IN COLOR 
EXECUTIVE WORD PROCESSOR $69.00 

This EXECUTIVE WORD PROCESSOR is the 
finest available for the COMMODORE 64 com­
puter! The ULTIMATE for PROFESSIONAL Word· 
processing application! DISPLAYS 40 OR 80 
COLUMNS IN COLOR or Black and White! Sim· 
pie to operate. powerful text editing with a 250 
WORD DICTIONARY. complete cursor and in· 
serUdelete key controls line and paragraph inser­
tion, automatic deletion. centering . margin set· 
tings and output to all printers! Includes a 
powerful mail merge. List $99.00 20.000 WORD 
DICTIONARY · List $24.95 SALE $19.95. EX· 
ECUTIVE DAT A BASE · List $69.00 SALE $49.00. 
(Disk only) . 

SPECIAL SOFTWARE COUPON 

We pack a SPECIAL SOFTWARE COUPON 
with every COMMODORE 64 COMPUTER· 
DISK DRIVE·PRINTER·MONITOR we sell! 
This coupon allows you to SAVE OVER 
$100 OFF SALE PRICES! Up lo $500 sav­
ings are possible!! 

PROFESSIONAL SOFTWARE 
COMMODORE 64 

N•mt 
Execu tive WOrd 

Us1 

Processor S99 00 
Execut ive Data Base $69 00 
20.000 Word D1c11onary $24 95 
E1 ec1 romc Spread sheel $59 95 
Accounting Pack $49 00 
Total 5 2 
WOrd Processor 

Tape 
O• sk 

Total Te•t 2.6 
Word Processor 

Tape 
Disk 

ro1a1 Llbel 2.6 
Tape 
Disk 

Prog rammers 
Helper (01sk1 

80Column Screen 
ID< ski 

Oush-Ctumole-Cnomp 
ITape/01SkJ 

Pl I slop 1Car1rioge1 
Typmg Teacher 

S69 00 
$7995 

$44 95 
$49 00 

S24 95 
$29 95 

S59 00 

S59 95 

S29 95 
SJ9 95 

Salo 

$69.00 
S59.00 
S19 95 
$49 00 
SJ9 00 

S49 00 
S~9 00 

SJ• 95 
SJ9 00 

$18 00 
$23 00 

SJ9 95 

SJ9 95 

S2• 95 
S29 95 

(TapelO•Skl S29 95 S2• 95 
Spr11e Designer tD•Skl S16 95 St< .95 
Fueball Joy S11ck S24 95 S 15 95 
L1ghl Pen SJ9 95 S 16 95 
Dusi Cover S 8 95 S 6 95 

(See 100coupon items in our catalog '1 
Write or call for 

Coupon 

S59.00 
SJ9.00 
$14 .95 
SJ900 
S2900 

SJ4 00 
SJ9 00 

$22 ()() 
S27 00 

$1200 
$15 00 

S29 95 

$29 95 

S1995 
S24 95 

$15 ()() 
$1000 
$1 000 
S14 95 
s 4 60 

Sample SPECIAL SOFTWARE COUPON! 

EXECUTIVE QUALITY 
PROFESSIONAL BUSINESS SOFTWARE 

The Cadillac of business programs 
for Commodore 64 Computers 

Item 
lnven1 orv Management 
Account s Rece1vao1e 
Account s Payable 
Payroll 
General Ledger 

List 
S99.00 
S99 00 
$99.00 
S99.00 
S9900 

"SALE 
S5900 
$5900 
S5900 
S5900 
S5900 

Coupon 
$49.00 
$49.00 
$4900 
$49.00 
S-4900 

VIC-20 
(a real computer at the price of a t~ 

• 40-80 COLUMN BOARD $59.00 
• 32K RAM EXPANDER $79.00 

VIC·20 COMPUTER $79.50 
This 25K VIC-20 computer includes a full size 66 
key typewriter keyboard color and graphics keys, 
upper/lower case. full screen editor. 16K level II 
microsoft basic. sound and music, real lime 
floating point decimal , sell teaching book. con· 
nects to any T.V. or monitor! (Limit one to a 
customer !) 

40-80 COLUMN BOARD $59.00 
Now you can get 40 ·oR 80 COLUMNS on your 
T.V. or monitor at one time! No more running 
out of tine space for programming and making 
columns ! Just plug in this EJ<pansion Board and 
you Immediately convert your VIC-20 computer 
to 40 OR 80 COLUMNS! ! You can also get an 80 
COLUMN BOARD WORD PROCESSOR with mail 
merge, term inal emulator. ELECTRONIC 
SPREAD SHEET!! List $59.00. SALE $24.95 If 
purchased with 80 COLUMN BOARD! (Tape or 
Disk) . 

32K RAM EXPANDER $79.00 
This cartridge increases programming power 
over 8 times!! Expands total memory to 57K 
(57.000 bytes) almost Com·64 power! Block 
switches are on outside of cover! Has expansion 
part !! lists for $199(0UR BEST BUYI) 

60K MEMORY EXPANDER $49.00 
S1xslot Board - Switch selectable - Reset but· 
ton - Rrbbon cable - CAROCO. A must to get 
the most out of your VIC-20 Computer! 

8K RAM CARTRIDGE $39.00 
Increases programming power 2 1/2 times. Ex· 
pands total memory to 33K (33,000 bytes) . 
Memory block switches are on outside of cover! 
Includes FREE $16.95 game. 

16K RAM CARTRIDGE $49.00 
Increases programming power 4 times. Expands 
total memory to 41K (41,000 bytes) . Memory 
block switches are an outside cover! CARDCO 
Includes FR EE $29.95 adventure game!! 

9 " GREEN SCREEN MONITOR $69.00 
Excellent quali ty SANYO. easy to read . 80 col· 
umns x 24 lines. Green Phosphorous screen 
with ant 1· glare. metal cabinet! Saves your T.V. 
PLUS $9.95 for connecting cable. 

12 " GREEN OR AMBER MONITOR $99.00 
Your chorce ol green or amber screen monitor, 
top quality. SANYO. 80 columns x 24 lines. easy 
to ready. ant1·glare. faster scann ing ! A must for 
word processing PLUS $9.95 for connect ing 
cable. 

•LOWEST PRICES• 15 DAY FREE TRIAL• 90 DAY FREE REPLACEMENT WARRANTY 

•BEST SERVICE IN U.S.A.• ONE DAY EXPRESS MAIL• OVER 500 PROGRAMS• FREE CATALOGS 

----------------------------, I Add St0.00 tor sh1pp1ng, hanell 1ng ar.a insurance Illinois re s1aen1s 
I please add 6% tax . Add $20.00 lor CANADA. PUERTO RICO. HAWAII I 
I orders. WE DO NOT EXPORT TO OTHER COUNTRIES. I 
I Enclose Cashiers Check. Money Order or PersonaJ Check. Al low 14 Clays I 
I for delivery. 2 to 7 days <or phone orders. 1 day express mail! Canada I 

ordersmustbeinU.S. dollars. VISA- MASTERCARD - COD 

~----------------------------

PRD-TECTD 
ENTER p RI z Es (WE LOVE OUR CUSTOMERS) 

BOX 550, BARRINGTON, ILLINOIS 60010 
Phone 312/382·5244 to order 



64EXPLORER 
Larry Isaacs 

This month we'll take a look at part of a disas­
sembly of the machine language drawing routines 
which were presented last month. For those who 
are learning 6502 machine language programming, 
there are a few items you may find interesting in 
the source listing for these routines. First of all, if 
you are new to interfacing machine language 
routines to BASIC, you can refer to the GETINT 
subroutine. This subroutine will evaluate an in­
teger expression and re turn the resulting value. 
Typically, a machine language routine will need 
only integer arguments, assuming it needs argu­
ments at all. One potential problem with using a 
routine like GETINT is that the integer is signed. 
lnteger values greater than 32767 would have to 
be entered as <value> -65536 before they could be 
fetched by this routine. 

Another thing you might note is how a mul­
tiplication by 320 was accomplished in the PIXADR 
subroutine. The code is based on the fact that 
multiplication and division by powers of two can 
be done with left and right shifts of the binary 
number in question . By converting the expression 
(320*Y) to (256*Y + 64*Y), the multiplication can 
be carried out by simple shifting. Multiplying by 
256 is done by taking the one-byte Y value and 
storing it as the high byte of a two-byte number. 
The low byte would be set to zero. The term 64*Y 
was obtained by dividing the 256*Y term by 4 
(that is, two right shifts). Adding the two terms 
together gives 320*Y. 

I hope the comments in the source code pro­
vide enough information to understand what the 
program is doing . If you have an assembler at 
your disposal, you are certainly welcome to use 
any of the routines here for your own experiments. 

Machine Language Drawing Routines 

MACHINE LANGUAGE DRAWING ROUTINES 

EQUATES 

TIMACT 
MEMCTL 
VICCTL 
VICCT2 
VICMCT 
BC REG 
BMBASE 
BMOFFS 
SMBASE 
CMBASE 
SMOFFS 
BMMODE 

$DC0E 
$DD00 

= $D011 
= $D016 

$D018 
$D021 
$E000 
$08 
$C800 
$D800 
$20 
$20 

102 COMPUTt! June1984 

;TIMER A CONTROL 
;C64 MEMQRY CONTROL 
;VIC CONTROL REGISTER 
;VIC CONTROL REGISTER 
;VIC MEMORY CONTROL 
;BACKGROUND COLOR REG. 
;BIT-MAP BASE 
;SK OFFSET BYTE 
;SCREEN MEMORY BASE 
;COLOR MEMORY BASE 
;SCREEN MEMORY OFFSET 
;BIT-MAP ENABLE BIT 

MCMODE = $10 ;MULTICOLOR MODE . 
; COMMODORE ROUTINES 
; 
ADRAY2 
FTOINT 
COMMA 
EVAL 

$0005 ;INT TO FLOAT (VECTOR) 
$BlAA ;FLOAT TO INT 
$AEFD ;CHECKS FOR COMMA 
$AD9E ;EVALUATE ARGUMENT 

; PAGE ZERO EQUATES 

RO MC TL 
VALTYP 
TMP 
TM Pl 
TMP2 
DX 
DY 
R 
XINC 
YINC 
CNT 

$1 ;ROM CONTROL REGISTER 
$00 ;TYPE OF ARGUMENT 
$61 ;TEMP BYTE 
$FB ;TEMP 1 
$FD ;TEMP 2 
$62 ;DELTA X 
$64 :DELTA Y 
$66 ;REMAINDER VARIABLE 
$6A ;X INCREMENT 
$6C ;Y INCREMENT 
$68 ;COUNTER 

JUMP TABLE 

*= $C000 
JMP SVSCRN 
JMP RSSCRN 
JMP GRSCRN 
JMP CLRSCR 
JMP MOVE 
JMP PLOT 
JMP DRAW 
JMP SETDRM 
JMP SELCOL 
JMP RDBYTE 

;SAVE SCREEN PARMS 
; RESTORE PARMS 
:ENABLE GRAPHICS 
;CLEAR GR. SCREEN 
;MOVE TO X,Y 
;PLOT X,Y 
;DRAW TO X,Y 
:SET DRAWING MODE 
;SELECT COLOR 
;READ BYTE FUNCTION 

LOCAL STORAGE 

xc 
YC 
XN 
YN 
COLOR 

DRMODE 

MC FLAG 
MAS Kl 
MASK2 

.WORD 0 ;CURRENT X-COORD 

.WORD 0 ;CURRENT Y-COORD 

.WORD 0 ;NEW X-COORD 

.WORD 0 ;NEW Y-COORD 

.BYTE $FF :DRAWING COLOR DUPL. 
;IN EACH PIXEL POS . 

. BYTE $80 ;DRAWING MODE 
:$00 & $40 = ERASE 
:$80=DRAW, $C0=FLIP 

.BYTE 0 ;MULTICOLOR FLAG 

.BYTE $07 :BIT MASK 

.BYTE $F8 :BIT MASK INVERTED 

Sl .BYTE 0 :SAVE MEMCTL 
S2 .BYTE 0 ;SAVE VICMCT 
S3 .BYTE 0 ;SAVE VICCTL 
S4 .BYTE 0 ;SAVE VICCT2 

: CMD SUB: SAVE SCREEN PARMS 

SVSCRN LOA MEMCTL 
STA Sl 
LOA VICMCT 
STA S2 
LOA VICCTL 



Now you can learn to code in &\SIC and 
develop advanced programming skills with 
0allhics, sprites and music-visually. You 
learn by interacting with CodeJ>ro..64, a new 
conc.ept in interactive visual learning. 

SEE PROGRAM EXECUTION 
Imagine actually seeing &\SIC state­

ments execute. CodeJ>ro..64 guides you 
through structured examples of BA.5IC pro­
~segments. You enterthe requested data 
or let CodeJ>ro..64 do the typing for you. (It 
will not let you make a mistake.) 

You step through and actually see the 
execution of sample program statements by 
simply pres.sing the space bar. CodeJ>ro..64 
does the rest. You see statements with cor­
responding graphics and variable value 
displays. 

EXTENSIVE TUTORIAL 
CodeJ>ro.64's extensive tutorial guides 

you through each BA.5IC command, pro­
~ statement, and function. You get clear 
explanations. Where appropriate, you invoke 
Ba.sicView to see examples execute and 
watch their flow charts and variables change. 

By seeing graphic displays of program seg. 
ment execution you learn by visual example. 
You learn faster and grasp programming 
concepts easierwith CodeJ>ro..64 because 
you immediately see the results of your input. 

You control your learning. You can go 
through the tutorial sequentially, or return to 
the main menu and select different topics, or 
use keywords to select language elements to 
study. You can page back and forth between 
screens within a topic at the touch of a func­
tion key. 

Once you have practiced and mastered the 
BASIC language elements you move on to 

A new concept 
in interactive visual 
learning. 

CodePro-64™ 
more advanced concepts. You learn about 
sprite and music pro~ming. 

SPRITE GENERA TOR 
& DEMONSTRATOR 

CodeJ>ro.64's sprite generator lets you 
d£fine your own sprites on the screen. You 
learn how to define sprites and what data 
values correspond to your sprite definitions. 
(You can then save your sprite data to a 
diskette file for use in your own programs.) 
You can easily experiment with different 
definitions and make changes to imme­
diately see the effects. 

We also help you learn to program with 
sprites by giving you a sprite demonstrator~ 
you can see the effect of changing register 
values. You can experiment by moving your 
sprite around in a screen segment, change its 
color and see the effects of your changes. You 
learn by visual examples. 

MUSIC GENERATOR 
& DEMONSTRATOR 

Our Music Generator and Music Demon­
strotorwill provide hours of instruction and 
creative enjoyment. From the beginning of 
your instruction you can compose simple 
tunes on the screen using the generator. 
Once you've completed a composition you 
can save the tune and its associated SID 
parameters to a diskette file. Our music sam-

pie prog,ant can be used alone or incorpo­
rated into your own programs to read the 
saved music file and replay your song.5. 

Our music demonstrator lets you experi­
ment with various combinations of music 
programming parameters and hear the 
results. All you do is enter rows of SID 
parameters on the screen to create a particu­
lar sound Then you hear each sound by 
playing the "keyboani myan "in real time as 
you shift from row to row of SID parameters. 
By seeing your input and hearing the result 
you quickly learn how to create new musical 
sounds and special ~und effects. 

Whether you're a beginning programmer 
or an experienced pro(essional, Codef>ro..64 
will help you improve you Commodore 64 
programming skills. We're sure because 
CodeJ>ro..64 was developed by a team of two 
professionals with over 25 years of ~ftware 
development experience. 

CodeJ>ro..64 is a professional quality edu­
cational program for the serious student of 
personal computing. And it's fully guaran­
lei!d. Order yours today. 

HOW TO ORDER 
Order your copy of CodePro-64 today by 

mail or phone. Send only $59.95 plus $3.00 
shipping and handling to: 

SYSTEMS MANAGEMENT ASSOCIATES 
3700 Computer Drive, Dept G-1 

Raleigh, N.C. 27609 
Available on diskette only. MasterCard/­

VISA accepted For faster service on credit 
card orders, call toll free 1-800 SMA-RUSH. 
(1-800-762-787 4). Deakr inquiries invited. 

Commodore 64 is a trademark of Commodore Business 
Machines, Inc. 



; 

STA S3 
LOA VICCT2 
STA S4 
RTS 

CMD SUB: RESTORE SAVED SCREEN PARMS 

RSSCRN LOA Sl 
STA MEMCTL 
LOA S2 

; 

STA VICMCT 
LOA S3 
STA VICCTL 
LOA S4 
STA VICCT2 
RTS 

SUB: TURN OS ROM OFF 

OSOFF PHA 
LOA TIMACT ;TURN OFF IRQ'S 
AND #$FE 
STA TIMACT 
LOA ROMCTL ;TURN OFF OS ROM 
AND t$FD 
STA ROMCTL 
PLA 
RTS 

SUB: TURN BASIC ROM ON 

OSON PHA 
LOA ROMCTL ;TURN ON OS ROM 
ORA #$02 
STA ROMCTL 
LOA TIMACT ;ENABLE IRQ'S 
ORA 1$01 
STA TIMACT 
PLA 
RTS 

SUB: FILL AN AREA OF MEMORY 

ON ENTRY: A= FILL BYTE 
TMPl POINTER TO AREA 
TMP2 = t BYTES TO FILL 

ON RETURN: A AND X PRESERVED. 
Y, TMPl, AND TMP2 CLOBBERED. 

FILL LOY TMP2+1 ;FILL WHOLE PAGES 
BEQ FILL3 ;BR IF NONE 

FILLl LOY #0 
FILL2 STA (TMPl),Y 

INY 
BNE FILL2 
INC TMPl+l ;INCREMENT POINTER 
DEC TMP2+1 ;DECREMENT # PAGES 
BNE FILLl ;BR IF MORE PAGES 

FILL3 LOY TMP2 ;CHECK PARTIAL PAGE 
BEQ FILL6 ;BR IF DONE 
DEY ;CLEAR PARTIAL PAGE 
BEQ FILLS ;GO CLEAR LAST BYTE 

FILL4 STA (TMPl),Y 
DEY 
BNE FILL4 

FILLS STA (TMPl),Y ;THE LAST BYTE 
FILL6 RTS 

; SUB: FILL BIT-MAP AND SCREEN MEM 

; ON ENTRY: A=SCREEN MEMORY COLORS 
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X=COLOR MEMORY COLOR IF MULTICOLOR 

ON RETURN: ALL REGISTERS CLOBBERED 

FILLSC JSR OSOFF ;TURN OS ROM OFF 
LOY #<SMBASE ;FILL SCREEN MEM 
STY TMPl 
LOY #>SMBASE 
STY TMPl+l 
LOY #<1000 ;1000 BYTES 
STY TMP2 
LOY #>1000 
STY TMP2+1 
JSR FILL 
BIT MCFLAG ;MULTICOLOR MODE? 
BPL FILLSl ;BR IF NO 
LOY #<CMBASE ;FILL COLOR MEM 
STY TMPl 
LOY #>CMBASE 
STY TMPl+l 
LOY #<1000 
STY TMP2 
LOY #>1000 
STY TMP2+1 
TXA 
JSR FILL 

FILLSl LOA #<BMBASE ;CLEAR BIT-MAP 
STA TMPl 
LOA #>BMBASE 
STA TMPl+l 
LOA #<8000 ;8000 BYTES 
STA TMP2 
LOA #>8000 
STA TMP2+1 
LOA #0 
JSR FILL ;CLEAR 
JMP OSON ;TURN OS ROM ON 

;AND RETURN 

SUB: GET AN INTEGER ARGUMENT 

ON ENTRY: NO REGISTER ARGUMENTS 

ON RETURN: X,A = INTEGER, A=LOW BYTE 

GETINT JSR COMMA 
JSR EVAL 
JSR FTOINT 
TAX 
TYA 
RTS 

;MAKE SURE COMMA 
;GET ARGUMENT 
;CONVERT TO INTEGER 

SUB: GET X AND Y COORDINATES 

ON ENTRY: NO REGISTER ARGUMENTS 

ON RETURN: ALL REGISTERS CLOBBERED 
XN,YN = COORDINATES 

GETXY JSR GETINT ;GET X 
STA XN 
STX XN+l 
JSR GETINT ;GET Y 
STA YN 
STX YN+l 
RTS 

CMD SUB: ENABLE GRAPHICS SCREEN 

SYNTAX: SYS GRSCRN,MC 
MC: 0=HIRES, l=MULTICOLOR 



GRSCRN JSR GETINT ;GET MODE 
BEQ GRSCRl ;BR IF LOW BYTE=0 
LOA #$80 

GRSCRl STA MCFLA.G ;SET FLAG 

. 

LOA MEMCTL ;SET GRAPHICS BANK 
ORA #$03 
EOR #BMBASE/$4000 
STA MEMCTL 
LOA VICMCT ;SET OFFSETS 
AND #$07 ;CLEAR OLD BITS 
ORA #BMOFFS ;SET BIT-MAP OFFSET 
ORA #SMOFFS ;SET SCREEN OFFSET 
STA VICMCT 
LOA VICCTL ;ENABLE BIT-MAP 
ORA #BMMODE 
STA VICCTL 
BIT MCFLA.G 
BPL GRSCR2 ;BR IF HIRES 
LOA VICCT2 ;SELECT MULTICOLOR 
ORA #MCMODE 
STA VICCT2 
LOA #$03 ;SET MASKS 
BNE GRSCR3 ;BR ALWAYS 

GRSCR2 LOA VICCT2 ;DISABLE MULTICOLOR 
AND #$FF-MCMODE 
STA VICCT2 
LOA #$07 ;SET MASKS 

GRSCR3 STA MASKl 
EOR #$FF 
STA MASK2 
LOA #$FF 
STA COLOR ;I~IT COLOR 
RTS 

CMD SUB: CLEAR GRAPHICS SCREEN 

SYNTAX: SYS CLRSCR,C0,Cl (HIRES) 
SYS CLRSCR,C0,Cl,C2,C3 (MULTICOLOR) 

CLRSCR JSR GETXY ;GET TWO COLORS 
BIT MCFLA.G 
BMI CLRSCl ;BR IF MULTICOLOR 
LOA YN ;GET "ON" COLOR 
ASL A ;SHIFT TO UPPER NIBBLE 
ASL A 
ASL A 
ASL A 
STA YN 
LOA XN ;GET "OFF" COLOR 
AND #$0F 
ORA YN ;COMBINE THE TWO 
JMP FILLSC ;GO FILL SCREEN 

CLRSCl LDA YN ;GET COLOR 1 
ASL A ;SHIFT TO UPPER NIBBLE 
ASL A 
ASL A 
ASL A 
STA YN 
JSR GETINT ;GET COLOR 2 
AND t$0F 
ORA YN ;GET SCR MEM COLORS 
STA YN 
JSR GETINT ;GET COLOR 3 
TAX ;MOVE TO X 
LOA XN 
STA BCREG ;SET BACKGRND COLOR 
LOA YN 
JMP FILLSC ;GO FILL SCREEN 

CMD SUB: MOVE TO X,Y 

; SYNTAX: SYS MOVE,X,Y 

JSR GETXY MOVE 
MOVE A 
MOVEl 

LOX #3 ; ALTERMATE ENTRY POINT 
LOA XN,X 

. 

STA XC,X 
DEX 
BPL MOVEl 
RTS 

SUBROUTINE CALCULATE PIXEL ADDRESS 

ON ENTRY: NO REGISTER ARGUMENTS 
XC,YC = X,Y COORDINATES 
FOR HIRES MODE 

MASK1=$07,MASK2=$F8,MCFLAG=0 
FOR MULTICOLOR MODE 

MASK1=$03,MASK2=$FC,MCFLAG=$80 

ON RETURN: A AND Y CLOBBERED 
X = INDEX TO PIXEL IN BYTE 
TMPl = POINTER TO BYTE 

PIXADR SEC 

PIXADl 

PIXAD2 

PIXAD3 

LOA #199 
SBC YC 
PHA 
LSR A 
LSR A 
LSR A 

;GET 199 - Y COORD 

;SAVE Y COORD 
;CALCULATE ROW=Y/8 

STA TMPl+l ;STORE ROW*256 
LOY #0 
STY TMPl 
LSR A 
ROR TMPl 
LSR A 
ROR TMPl 

;INIT LOW BYTE 
; GET ROWt64= 

( ROW*256) I 4 

ADC TMPl+l ;ADD ROW*256+ROW*64 
STA TMPl+l ;THIS IS ROW*320 
LOA XC 
LOX XC+l 
AND MASK2 
BIT MCFLA.G 
BPL PIXADl 
ASL A 
PHA 
TXA 
ROLA 
TAX 
PLA 

CLC 
ADC TMPl 
STA TMPl 
TXA 
ADC TMPl+l 
STA TMPl+l 

PLA. 
AND #$07 
CLC 

;GET INT(X/BPP)*8 
;TEST FOR MC MODE 
;BR IF HIRES BIT MAP 
;* 2 IF MC BIT MAP 

;ADD TO ADDRESS 

;GET BACK Y COORD 
;GET Y AND $07 

ADC TMPl ;ADD TO ADDRESS 
BCC PIXAD3 ;BR IF NO CARRY 
INC TMPl+l ;BUMP HIGH BYTE 

CLC 
ADC t<BMBASE ;ADD BASE ADDRESS 
STA TMPl 
LOA TMPl+l 
ADC #>BMBASE 
STA TMPl+l 
LOA XC 
AND MASKl 
TAX 

;GET INDEX TO BIT 

a RTS 
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MACHINE LANGUAGE 
Jim Butte rfield. Associate Editor 

A Program Critique - Part 3 
This month we continue with comments on Bud Ras­
mussen's program to copy files on the Commodore 64 
with a single disk unit. The program has so far read 
into RAM memory a file specified btj the user. 

In this session, we'll track the routine that writes 
the file to a new disk. 

START OUTPUT PHASE 

; 
C2F7 20 E4 FF SOP JSR GETIN ; GET CHARACTER 
C2FA FO FB BEQ SOP ;IF NONE, TRY 

AGAIN 
C2FC C9 OD CMP #RK ;IS THIS 
C2FE FO 01 BEQ POPM ;RETURN KEY 
CJOO 00 BRK ;IFNOT,BRK 

, 
Wait for the RETURN key. If any other key is re­
ceived, the program will break to the machine 
language monitor (if there is one). This has a pos­
sible problem: Keyboard bounce could cause a 
halt here. I'd prefer something like this: 

JSR GETIN 
LOOP JSR GETIN 

CMP #RK 
BNE LOOP 

; clear input 
; get character 
; if not RETURN ... 
; go back and wait 

As mentioned before, a BRK (Break) is to be avoided 
since users won't understand what it means. 
Output Phase Begun 
Next, we arrange to print an advice message: 
CJOl A2 23 
CJOJ AO CJ 
C305 A9 18 
CJ07 20 75 Cl 

CJOA A9 00 
C30C 80 62 OJ 

CJOF 80 6J OJ 

POPM LOX #OPBML ; PRJNT 
LOY #>OPBM ;'OUTPUT 
LOA #<OPBM ;PHASE BEGUN' 
JSR PR ;MSG 

LOA #0 
STA OSF 

STA OEC 

;CLEAR 
;OUTPUT STATUS 

FLAG, 
;OUTPUT ERROR 
CODE 

Again, clearing these flags may be overkill. They 
will take care of themselves. 

CJ12 20 JF C4 
CJlS 4C JB CJ 

JSR ID 
JMP SNO 

;INITDISK 
;GOTO SET NAME 
OUTPUT 

The new disk is initialized. A wise precaution, in 
case the new disk happens to have the same ID as 
the old one. 
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; OUTPUT PHASE BEGUN MESSAGE 

CJ18 OD OD 12 OPBM .BYTE$0D,$0D,$12 
CJlB 2A 2A 2A .ASC ,,. .. OUTPUT PHASE 

C3J9 OD OD 
CJJB 

BEGUN ... ,, 
.BYTE$0D,$0D 

OPBML = •-oPBM 

Now we will go through the same routine which 
was used for input. The main difference is that 
this time, the name of the file is four characters 
longer, since" ,S, W" is added to make this a write 
file . 

SET NAME (OUTPUT) 

, 
CJJB AD AB 02 SNO LOA OFNL ; OUTP FILE NM LEN 
CJJE A2 40 LOX #<FNA ; LOAD ALE NAME LO 
C340 AO OJ LOY #>FNA ; LOAD FILE NAME HI 
C342 20 BO FF JSR SETNAM 

SET LOGICAL FILE (OUTPUT) 

, 
C345 A9 OJ SLFO LOA #J ; LOGICAL FILE 

NUMBER 
C347 A2 08 LOX #8 ; LOAD DEVICE 

ADDRESS 
C349 AO OJ LOY #J ;LOAD SEC. 

ADDRESS 
C34B 20 BA FF JSR SETLFS 

OPEN FILE (OUTPUT) 

; 
C34E 20 co FF OFO JSR OPEN ;OPEN FILE 
CJSl AS 90 LOA IOS ;TEST 
CJSJ FO OB BEQ OCO ;STATUS 
CJSS 80 62 OJ STA OSF ; STORE ST A TUS 
CJ58 A9 01 LOA #1 ;SET/STORE 
CJSA 80 6J OJ STA OEC ;ERROR CODE 
CJSD 4C CS C3 JMP OE ;OUTPUT ERROR 

Check The Disk Status 
As previously noted, checking location $90, 105-
the BASIC ST variable-isn't enough to insure 
that the file is properly opened. You must call in 
the disk status over the command channel. There 
could be many problems in opening a file for 
writing: A file of that name may already exist, the 
disk may have the write-protect tab in place, the 
disk may be unformatted, or the disk might be 
full, to name just a few. Location $90 won't tell 
you about such things. 



Looks like a Ferrari. 
Drives like a Rolls. 
Parks like a Beetle. 

Ask your computer dealer 
to take the cover off a world-class disk drive. 

Theall new, 1984 lndusGT™ 
The most advanced, most handsome disk 

drive in the world. 
A flick of its power switch can turn an Atari 

into a Ferrari. 
Or an Apple into a Red Hot Apple. 

Looks like a Ferrari. 
The Indus GT is only 2.65" high. But under its 
front-loading front end is slimline engineering 
with a distinctive European-Gran flair. 

Touch its LED-lit CommandPost™ function 
control AccuTouch™ buttons. Marvel at how 
responsive it makes every Atari or Apple home 
computer. 

Drives like a Rolls. 
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quietest and most powerful disk drive power sys­
tem money can buy. At top speed, it's virtually 
unhearable. Whisper quiet. 

Flat out, the GT will drive your Atari track-to­
track 0-39 in less than one second. Increasing 
data transfer 400%. (Faster than any other drive. 
And as fast as any Apple disk drive.) 
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Also, the 1984 Indus GT is covered with the 
CT Porta Case.™ A stylish case that conveniently 
doubles as a 80-disk storage file. 

Parks like a Beetle. 
The GT's small, sleek, condensed size makes it 
easy to park. 
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OPEN CHANNEL (OUTPUT) 

I 

C360 A2 03 OCO LOX #3 ;OPEN 
C362 20 C9 FF JSR CHKOUT ; CHANNEL 3 
C365 AS 90 LOA IOS ;TEST 
C367 FO OB BEQ SOB ; ST A TUS 
C369 80 62 03 STA OSF ;STORESTATUS 
C36C A9 02 LOA # 2 ; SET/STORE 
C36E 80 63 03 ST A OEC ; ERROR CODE 
C371 4C CS C3 JMP OE ; OUTPUTERROR 

I 

As during the reading phase, I'd rather the com­
ments said, "connect channel" rather than "open 
channel." The word "open" has special signifi­
cance for a file; we have already performed the 
open activity with our call to OPEN ($FFCO) . 

I 

; SET OUTPUT BUFFER 

; 
C374 AO 00 SOB LOY # 0 ; BUFFER INDEX= 0 
C376 A9 00 LOA # 0 ;LOADBFR 
C378 8S FB STA BAL ; ADDRLO 
C37A AD3D C4 LOA SP ;LOADBFR 
C37D 85 FC STA BAH ;ADDRHI 

It May Miss The Address 
You may recall that the input section of the pro­
gram might under some circumstances change 
the memory start address, moving it down by 4K. 
If so, this part of the program would miss the 
changed address completely. Oops. 

' ; OUTPUT LOOP 

' 
C37F Bl FB OL LOA (BAL),Y ;GETCHAR 
C381 20 02 FF JSR CH ROUT ; PUT CHAR 

Output has been switched to logical channel 3; 
instead of printing to the screen, JSR $FFD2 sends 
to the file . 

C384 AS 90 LOA !OS ;TEST 
C386 FO OB BEQ IBA ; STATUS 
C388 80 62 03 STA OSF ; STORE ST A TUS 
C38B A9 03 LOA # 3 ; SET/STORE 
C380 80 63 03 STA OEC ;ERROR CODE 
C390 4C CS C3 JMP OE ;OUTPUT ERROR 

!NCR BUFFER ADDR 
; 

C393 IBA = • 
C393 E6 FB INC BAL ; !NCR BFR ADDR LO 
C39S DO 02 BNE CEA ; IF NOT 0, CHK END 

AD 
C397 E6 FC INC BAH ; !NCR BFR ADDR HI 

COMPARE END ADDRESS 
i 

C399 AS FC CEA LOA BAH ; LOAD BFR ADDR HI 
C39B cs FE CMPEAH ; BAH VS END ADDR 

HI 
C390 90 EO BCC OL ; IFLO, CARRYON 
C39F AS FB LOA BAL ; LOAD BFR ADDR LO 
C3Al cs FD CMP EAL ; BAL VS END ADDR 

LO 
C3A3 90 DA BCC OL ; !FLO, CARRY ON 
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After a comparison, BCC may be taken to mean 
"Branch if less." Thus, we'll branch back to OL, 
the output loop, if the high byte of the write ad­
dress is less than that of the end address, or failing 
that, if the low byte is less . In this case, BNE 
(Branch not Equal) would do the job equally well . 

Disconnecting The Channel 
Next, the program closes the file since all bytes 
have been written. But there's an omission: Before 
closing the file, we should disconnect the output 
channel from it with JSR $FFCC. I wonder if this 
was overlooked because of the confusing use of 
the term open, earlier? 

At this point, before closing the file, I would 
recommend looking at the command channel for 
any possible disk error message that might have 
been created during the write. The disk could 
become full as we write the program, for example. 

C3AS A9 03 
C3A7 20 C3 FF 

END OF DISK 1/0 

LOA # 3 ;SETCH3 
JSR CLOSE ; FOR CLOSE 

C3AA A9 OF LOA # lS ; SET CH 15 
C3AC 20 C3 FF JSR CLOSE ; FOR CLOSE 

Good sequence. Always close the command chan­
nel last of all, since closing the command channel 
automatically causes all outstanding disk files to 
be closed. 

C3AF 20 E7 FF JSR CLALL ; CLOSE ALL FILES 

Not needed, if the output is properly disconnected 
with JSR $FFCC before closing logical file 3. 
C3B2 A2 71 
C3B4 AO C3 
C3B6 A9 CC 
C3B8 20 7S Cl 

LOX # FCML ;PRINT 
LOY # > FCM ; 'FILE 
LOA #<FCM ;COPIED' 
JSR PR ;MSG 

As the program usually does, a message is neatly 
printed, telling the user what's going on. 

C3BB 20 E4 FF FG 
C3BE FO FB 

C3CO C9 OD 
C3C2 FO 05 
C3C4 00 

JSR GETIN 
BEQ FG 

CMP # RK 
BEQ TA 
BRK 

Use RTS Instead Of BRK 

; GET CHARACTER 
; lF NONE, TRY 

AGAIN 
;IS THIS 
;RETURN KEY 
;IFNOT,BRK 

See the previous comment on waiting for a key to 
be pressed. When the program is finished, it 
should terminate with a BRK (Break) command 
only if it was invoked from the machine language 
monitor with a .G (Go) command. Otherwise, an 
RTS (ReTurn from Subroutine) will return control 
to BASIC. 

I 

; OUTPUT ERROR 

' 
C3CS 20 E7 FF OE JSR CLALL ; CLOSE ALL FILES 



C3C8 00 BRK 

Once again: Errors could be worked through in 
more detail. A BRK to the machine language moni­
tor is not always explanatory. 

' ; TRY AGAIN 

' C3C9 4C 00 CO TA JMP CS 

To do another file, we go back to the beginning of 
the program. 

FILE COPIED MESSAGE 

; 
CJCC 12 FCM .BYTE$12 
CJCD 20 20 46 .ASC" FILE SUCCESSFULLY 

COPIED." 
C3F2 OD OD 12 .BYTE$00,$00,$12 
CJFS 20 20 so .ASC "PRESS RETURN TO COPY 

ANOTHER." 
C419 OD OD 12 . BYTE$00 ,$00 ,$12 
C41C 20 20 so . ASC" PRESS ANY OTHER KEY TO 

STOP." 
C43B OD OD . BYTE$0D ,$00 
C43D FCML = •-FCM 

RAM Limits Are Set 
Here are the limits of RAM for the program: They 
are arbitrarily set to allow space from $4000 to 
$7FOO. I'm not sure why, but it's all right with me. 

C430 40 
C43E 7F 

' SP 
EP 

. BYTE$40 ; ST ART GO REM 

.BYTE$7F ; END GOREM 

The following sequence is intended to initialize 
the disk. It does it in an unsatisfactory way: It 
opens the command channel again . (We have 
already opened the command channel as logical 
file 15.) The following code sends the BASIC 
equivalent of OPEN 1,8, 15,"I":CLOSE 1. In a 
moment, I'll give a preferred approach. 

INITDISK 

' C43F A9 01 ID LOA #INL 
LOY #>IN 
LOX #<IN 
JSR SETNAM 
LOA #1 

C441 AO C4 
C443 A2 SD 
C44S 20 BO FF 
C448 A9 01 
C44A A2 08 
C44C AO OF 
C44E 20 BA FF 
C4Sl 20 CO FF 
C454 20 CC FF 
C4S7 A9 01 
C4S9 20 CJ FF 
C4SC 60 

C4SD 49 
C4SE 

' 

LOX #8 
LOY #lS 
JSR SETLFS 
JSR OPEN 
JSR CLRCHN 
LOA #1 
JSR CLOSE 
RTS 

IN .ASC "I" 
INL •-IN 

What we should be doing is the BASIC equivalent 
of PRINT#15, "I", which is much easier: 

ID LOX #lS 

JSR $FFC9 
LOA #"I" 
JSR $FFD2 
JSR SFFCC 
RTS 

; LF lS, command 
channel 
; .. connect to it 
;Letter I 
; .. sendit 
; disconnect channel 

Error Checking Needs Work 
That's the program. It works reasonably well as 
given. The major improvements I would suggest 
are additional checking of the disk status (in the 
program given, the command channel was opened 
but never used); improved error message proce­
dures; and a little rethinking of the RAM memory 
allocated. 

The program has outstandingly clean 
documentation; it's a pleasure to read. In the same 
vein, the messages to the user are good and quite 
supportive. The coding approach is good, almost 
classical, in its methodical use of Kemal sub­
routines. There's a lot to be learned from what's 
in the program, as well as from what's missing. 

I'd like to thank Bud Rasmussen for allowing 
me to subject his program to analysis, warts and 
all. It can be embarrassing to have your mistakes­
or your style-exposed to public view. I chose to 
pick through the program in detail because it was 
well-planned and well-written. Its faults are minor 
compared to its virtues. C 
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PROGRAMMING THE Tl 
C. Regena 

Tl Graphics 
Drawing graphics is one of the things that really 
make our TI computers fun. Chapter 5 of the Be­
ginning BASIC book that comes with your com­
puter tells how you can get going with graphics. 
Using high-resolution graphics allows you to 
define your own characters and make detailed 
drawings on the screen . We can combine high­
resolution graphics with text on the same screen, 
and we can use all 16 colors in high-resolution 
graphics if we wish. 

There are several ways to define the graphics 
characters; this month we'll look at the most com­
mon ways . The CALL CHAR statement defines a 
certain character number with a certain pattern. If 
you use a number from 32 to 127, the regular sym­
bol or letter will be redefined. 

110 CALL CHARC131,"3838107C10284282 .. ) 

defines character number 131. Notice that the 
character definition pattern needs to be in quotes. 

Using CALL CHAR 
Another method is to define a string variable first, 
then use the CALL CHAR. This can save typing if 
you have several characters defined with the same 
shape: · 

150 A$="3838107C10284282" 
160 CALL CHARC128,A$) 
170 CALL CHAR<136,A$) 

If you have a lot of character definitions, 
DATA statements use less memory than many 
CALL CHAR statements. The disadvantage is 
that DATA statements are more difficult to type 
(and debug). This is an example: 
200 FOR I=l TO 10 
210 READ C,C$ 
220 CALL CHARCC,C$) 
230 NEXT I 
240 DATA 128,3838107C10284282,129,F 

FFF,130,FFFFFFFFFFFFFFFF,136,83 
E22618186447C1,141,204040808010 
102,142 
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250 DATA 20404080808C936,143,FFFF,1 
44,01020408,145,0,151,FF 

This loop defines ten characters, but instead of 
ten CALL CHAR statements, there are only six 
statements. This method is even more efficient 
when more graphics characters are defined. With­
in the loop, line 210 reads two values from the 
DATA statement (C and C$). Line 220 uses these 
two values to define character number C with 
definition C$. 

If all your characters are in numerical order, 
you can use the character number as the loop 
counter. The DATA statements then contain only 
the definitions. 
200 FOR C=97 TO 127 
210 READ C$ 
220 CALL CHARCC,C$) 
230 NEXT C 
240 DATA FFFF,,3838107C10284282,E0C 

8 <etc. for all the definitions 
) 

Zeros Are Assumed 
You can define a character with 16 numbers or 
letters (up to F). If you use fewer, the computer 
will automatically assume zeros for the rest 
of the definition. For example, FFFF really 
means FFFFOOOOOOOOOOOO. If you want to save 
memory and typing, arrange your graphics so 
the zeros are toward the bottom of the square 
defined. In other words, OOOOFFFFOOOOOOOO and 
OOOOOOOOOOOOFFFF and FFFF all look the same, 
but FFFF is the easiest to use. (The "bar" is 
positioned in different places in the graphics 
square.) 

A character defined as null will be a blank 
square, or a square of the background color: 
300 CALL CHAR ( 130, "") 

In the DATA statement method, you can have 
commas with nothing between them: 
310 DATA FFFF,,F0F 

The middle definition is null. Both commas are 



vital. This particular DATA statement contains 
three definition strings. 

Likely Errors 
I mentioned that the data method of defining 
characters is more difficult to debug. If there is a 
problem, the most likely message is 

BAD VALUE IN 220 

You could also get the message 

DATA ERROR IN 210 

or 
OUT OF DATA IN 210 

Usually the typing in lines 210 and 220 is fine-the 
typing error is in the DA TA statements. The DAT A 
error messages occur if you don't have the commas 
placed correctly or if you're reading a string when 
it should be a number. The BAD VALUE message 
occurs because the program cannot define the 
character with what you have read in as data. 

The easiest way to find the error is to RUN 
the program, then when it stops with the error 
message, print the variables involved . In this case 
PRINT C,C$ and press ENTER to see what values 
we have for those variables. You should be able 
to see exactly what is wrong with your variables. 
C will tell you how far in the loop you got. Perhaps 
C$ will have the letter 0 instead of the number 
zero, or maybe you've typed a period instead of a 
comma. In any case, you should be able to spot 
that error among your DAT A statements so it can 
be corrected. 

The CALL CHAR statement only defines the 
graphics character; you need to put the character 
on the screen using CALL HCHAR, CALL 
VCHAR, or PRINT. If a character is already on 
the screen and you use CALL CHAR to redefine 
it, all the characters on the screen with that char­
acter number will instantly change. 

Changes On The Screen 
Here's an example of changing character defini­
tions while something is on the screen. Type this 
short program in, then RUN it. 
100 PRINT "ABCDABCD" 
110 FOR DELAY=! TO 400 
120 NEXT DELAY 
130 CALL CHAR<65,"00666600422418") 
140 FOR DELAY=1 TO 400 
150 NEXT DELAY 
160 END 

The screen turns green when the program 
starts to run, and ABCDABCD is printed on the 
screen. After a delay loop, line 130 redefines char­
acter 65, which is the letter A. All the A's on the 
screen change. After another delay, the program 
ends. This technique might be useful to you in 
game situations when you want to change the 
graphics quickly. 

I use a similar principle to PRINT graphics a 

little more quickly than using CALL HCHAR or 
CALL VCHAR (as long as you don't have to worry 
about scrolling). Redefine as graphics the charac­
ters 96 through 126. Now, instead of using several 
CALL HCHAR statements to put the graphics on 
the screen, use PRINT with the lowercase letters. 
Suppose you have a snake defined in six graphics 
characters, 97 to 102. You can use PRINT "abcdef" 
to draw the snake on the screen. 

Using Lowercase Letters 
Release the ALPHA LOCK key to type the lower­
case letters (which are actually small capital let­
ters) . Use FCTN and the key to type any symbol 
on the fronts of the keys. The reason you can use 
characters 96 through 126 so often in programs is 
that you may rarely need the symbols or lowercase 
letters in the text within a program. 

To use characters from 129 to 159 in this 
PRINT method, look at the CONTROL KEY 
CODES list on your Reference Card (or in the 
Appendix of the User's Reference Guide) . You can 
still PRINT graphics and in the quotes use the 
control key and the appropriate letter for the 
character number you want. You'll see either a 
blank or a funny graphics character as you're typ­
ing, but it will work fine in the program. 

Every so often I read an article complaining 
that the TI does not have the capability to print 
graphics using built-in graphics characters or 
character strings. My rebuttal is that we do have 
the means to PRINT graphics, but we are not lim­
ited to graphics shown on the keys (such as on 
VIC-20, MC-10, or Timex graphics keys). We can 
define high-resolution graphics any way we wish, 
then PRINT the graphics using either lowercase 
letters, symbols, control characters, or CHR$. 

Changes For The Tl-99/4 
A special note to TI-99/4 (square-keyed console) 
owners: You cannot type in listings using lower­
case letters, but a program typed on the TI-99/4A 
will work on the TI-99/4. If you don't have access 
to the 4A console, you can convert the PRINT 
statements by using the ASCII codes of the lower­
case letters . 96 is ' (grave), then the lowercase 
letters start with 97 and go to 122. Instead of PRINT 
"abcdef", you can use 

PRINT CHR$(97)&CHR$(98)&CHR$(99)&CHR$(100) 
&CHR$(101)&CHR$(102) 

You may use either the ampersand(&) or semi­
colons between the character numbers. 

Our characters are grouped by eights into 
character sets which are used in defining colors. 
We use the CALL COLOR statement to define 
foreground and background colors for a particular 
character set-then all characters in that set will 
be the specified colors. If you need lots of colors 
on the screen, use different character sets. C 
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Commodore 
Information Handyman 

F. Joseph Walker 

"Information Handyman" demonstrates some practical 
uses of data files, and includes a program to keep track 
of your checking account. Originally written for the 
VIC with Datassette, the program can also be used on 
the Commodore 64 and PETICBM, and can be modified 
for use with disk. 

When data is needed during a program, it is often 
input from the keyboard or read from DATA 
statements within the program. Such data is 
program-dependent, part of the program itself, 
and therefore not available to other programs. 
But programs can also use data stored in files. A 
data file contains information, alphabetic or 
numeric, that is completely separate from a pro­
gram. (It's program-independent.) Program­
independent files make it possible to share infor­
mation among several different programs. 

Let's say you have computerized your Christ­
mas card list and put the information into a data 
file. The file contains the names, addresses, cities, 
states, and zip codes of individuals to whom you 
will send cards. You can create various programs 
to manipulate the same information in different 
ways. For example, you could write one program 
to sort the names alphabetically, another program 
to sort by state or zip code, and still another pro­
gram to search for the mailing information when 
given a name. You could write an editing program 
to add, change, or delete names from the list. 

Creating A Data File 
Let's look at how a data file is created. The general 
steps are: 

1. OPEN a file for data entry. 
2. Collect the information to be stored in the 
file. 
3. Write the data to the file. 
4. CLOSE the file. 

"Information Handyman" illustrates this 
process by setting up a data file on cassette tape 
to maintain records of your checking account. 
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Once you understand how the program works, 
you can easily modify it to handle similar types of 
inform a ti on. 

Changing Information In The File 
Here is some information about the program's 
operation. Suppose an error was made in an entry 
when a file was created. Lines 5000-5120 show 
how the error can be corrected. First, the file must 
be opened for output, read into memory, and 
closed. The program then asks for the item to be 
changed (line 5025) and searches for a match (lines 
5030-5040). If the item is not found, the program 
asks for another item to be changed (line 5045). 
As with the file creation section, entering STOP 
for the search item ends the entry process. 

The program is set up to search for check 
numbers, but this can easily be changed. For ex­
ample, if you changed the C$(R, 1) in line 5035 to 
C$(R$,2), you could search for a particular payee 
name instead. After all corrections have been 
made, the file is opened again for writing (line 
5090), the entire file is rewritten (lines 5095-5115), 
and finally the file is closed (line 5120). 

Adding Data To The File 
As your data base grows, so does the length of 
your file. Lines 6000-6080 show how data may be 
added to a previously created file. The original 
file must be opened, read into memory, and closed 
by the file-reading routine. When data is added to 
a sequential file, it is added at the end of the ex­
isting data. To add data, the computer must know 
where the last record is located. The reading 
routine provides that information in the variable 
Rl. Line 6015 checks to see if the file already con­
tains the maximum number of records. Line 6030 
starts the addition at the next available record, 
Rl+l. 

The new data is entered in lines 6035-6045. 
As before, entering STOP for the check number 
will end the entry process. Entry will also end 
when the maximum 25 entries are made. After all 
the new entries have been made, lines 6060-6080 



SPECIALS DI INTEGRATED CIRCUITS 
6502 @l 4.90 6520 @l 4.00 6522 @l 5.00 4116 @l 1.85 
2532 @l 5.90 2716 @l 4.45 6116 @l 6.45 4164 @l 

Anchor 
Automation 
Signalman 
MODEMS 
FREE SOURCE MEMBERSHIP WITH SIGNALMAN 
All Signalman Modems are Direct Connec~ and provide the 
best price-performance values. Ouler 1u DEi l1q1lriu 
ilrllld 
Volk111llll1m win ce11,1llr c:aW1 68 
Mark VII Auto Dial/Auto Answer 99 
Mark XII Smart Model 1200/300 279 
ocifivE·Is111rtiiio•·•--------------m 
~c Hayes_~~rrodern 12001~00 519 

·--------------­------------------------------------------------

PROM QUEEN for C64 or VIC 
Apple Emul1tor for Commodon 64 
STAT StatliUca Plcklge fir C64 
Solid 01k 2 Lml St11d for C64 or VIC 
C64NIC Switch (networking) 
BACKUP Vl.O tap1 cepler fer C64 or VIC 
CARDBOARD/6 Motherboard • VIC 
CAROBOAR0/5 Motherooard . C64 
CARD PRINT G Printer Int. with Graphics 
CARD PRINT B Printer lntertace-C64NIC 
CAROBOAR0/3s Motherboard ·VIC 
CARDCO C64NIC Calculator Keypad 
CARDRAM/16 RAM Expansion · VIC 
C1mpl1ll CARDCO U11 11 stick 
CIE and VIE IEEE Interfaces in stock 
MSD Dual SuperDlsk for C64 or IEEE 
MAE Assembler for C64 
Koala Pld Touch Ta~let-C64 or VIC 
CBC 4/12 A11lo1 to 0111111 4 C~H/12 bit 
MULTIPLAN for C64 
Dust Cover for C64 or VIC 
Grand Master Chess lor C64 
COMAL L111ua11 f1r C64 

with sprites. color graphics, sound. turtle graphics. 
BuC1rd 11 fram Bllllrlu l1cl1d1d 
ULTRA BASIC - 64 with Turtle Graphics 
Super Disk Utility - C64 - includes backup 
MicroChess - C64 - 8 levels of play 
HES MODEM win uttnra for C64 

130 
Clll 
95 
29 

129 
20 
64 
56 
79 
48 
22 
32 
49 

570 
50 
75 

179 
79 
6 

24 
14 

159 
37 
19 
17 
45 

Comrrodore 64 Programmers Relerence Guide 16 
WordPrt 3+/64 win s,111rt1~t 85 
VIController (also C64) - BSR Controller 50 
COM VOICE Synthesizer for C64 or VIC 139. 
VIC products in stock - call for extra discounts. 

~~~!!.!~~~-~-~~!_v~~--~~E~~-~~~-~~-~-------
APPLE-FRANKLIN ITEMS 
FRAN KU N-ce11pl1ll l111 11 stock 
QUENTIN Drtm fer AHlt/Fr11kll1 
Sw1p,er SIDpjllr 

automatic switch between paddles and joystick 
KRAFT Applt JeyaUck 
Kraft Apple Paddle Pair 
K11la Pu THC~ T1~1et-A,,ll/Fr11kll1 
SPINNAKER Slltnra 11 stack 
Brad1"11d S11twm llt stick 
16K RAM Card for Apple 
MulUpl11-Mlcl'Ullt 
Sllld 01k 2 Lml Sllld fer Apple 
Serial Card for Apple 
MPC RAM/BO ctlumo Cini for 111 (APtmJ 
Z80 SoMcard and CP/M (Microsoft) 
RANA Elite I with Controller 
Parallel Printer Interface/Cable 
Mlcl1tlk 11d MPC lll1rf1e1s l1 stock 
Grappler+ Interface 
DC Hayes Micromodem II. lie with Smartcom 
PFS: Fiie tr PFS: R1,.rt or PFS: 611,~ 
Videx 80 Column Card 
A"lt 8111 81111 

189 
26 

40 
30 
90 

59 
185 
29 
89 

139 
235 
389 

69 

135 
245 
95 

209 
19 

mcommodore 
Sn us for P1rs1111J. Buslms, ud Edmtlml 
requirements. Edacatlenl OiscOHts milable. 

PETifA-Nf ___ $245-base pnC-e 
Allows yoo to connect up to 30 CBM/PET Corn1XJters to 
shared disk drives and printers. Completely transparent to the 
user. Perfect for schools or multiple word processing con­
figurations. Base configuration supports 2 computers. Addl-

!_ional_~J.l!~!..~~~10~!~------

COMPACK/STCP $115 
lntelligeat Terminal Package for PET. CBM. C64 
lndudes ACIA Hardware I STCP Software ---------·-·-··--------------·---
MSD Dual Super Disk for IEEE or C64 570 
re laces 4040 drive 
SCREEN MAKER 80 Columa Adapter for C64 139 
Provide big SC1een capability for business applications. 
Copy-Writer Word Processor for C64 49 
FulHeatured package with 800 lines of text in memory. 
Includes double column printing, graphic capability, full prin­
ter support 

!!~!~!~~!~_l!l~!~{Copt·Wrlter ~o~_b! ______ l 79-
VICTORY Soltnra for VIC 11d C64 

Metamorphosis 16 CreatOl's Revenge 16 
Labyrinth of Creator 16 Galactic Conquest 16 
Kongo Kong 16 Annihilator 16 
Chomper Man 16 Grave Robbers 13 
~nty_t!unt~-----~--Adventure Pack I or II 16 
PAPER CUP Word PrtCllllr - CBM/C64 60 
ORACLf 0111 Bui from Batteries lnduded 89 
SPINNAKER Stltnrt C64, A,,11, IBM. Al1rl 
Cornpute!'s First Book of PET/CBM 11 
POWER ROM Utiltt1es for PET/CBM 78 
Word Pro 4+ • 8032. disk, printer 285 
VISICALC for PET. ATARI, or Apple 189 
Compute's Fll'll Book of 64 Sound & 611p~lcs 11 
SM·KIT H~HCed PET/CBM ROM Utilities 40 
PET Spacernaker 11 ROM Switch 36 
Compute's First Book of Garnes 11 
Dust Cover for PET, CBM, 4040, or 8050 8 
C11C lnlert1c11 (ADA 1800, ADA 1450, SADI 11 stock) 
C111p1t1!'1 RlflrtDCt Guidi II 64 611p~ca 11 
Compute!'s Machine Language for Begimers 11 
HES S11tnra 11d H1rdw1ra la stick 

Flexfile for PET/CBM/C64 $59 
OataBase. Report Writer with calculations. Mailing Lists. 
Easy to use. and can be modified. 

FORTHfor PET/C64MifiG~1 - Cargi~Ri1;/-5ii 
includes all FOR-;'H 79 S'.andard extensions, structured 6502 
assembler with nested decision macros, slandard 16x64 
screens. ability to read/Write BASIC sequential files, sample 
programs, introductory + reference manual. 
M11Jc111tplller far FORTH for independent object code 30 
ADlllng Pol1t lor FORTH 20 
KiiiiMPASCAL ivlorPET/CBi/C&T-------99 
Virtually full Jensen-Wirth implementation is oow suitable for 
advanced placement coorses. 
EARL far PET/CBM Disk-based ASSEMBLER 65 
Sipliiiiii~ca - BASlfiAlilltlfiiillilu ---45 
Fast graphics. sound, turtle graphics rout ines for PET/CBM. 
ili/tlliiff~ PETJCBM____ 4K S75 BK $90 

~~Ai.Ti~!~j!!irc~. CB!': PET ~=-- 14 
CBM Pa~llc 00111111 S11tnra - C64 27 dlib 75 

STAT far PET/CBM/C64 11d Applt 95 
C111prauulY1 StaUlllc:al A11lysla RoaUHS 
Includes complete file handling capabilities, summary statis­
tics, confidence inlervals, hypothesis tests, exponential mean 
tests, multiple and power series regression, analysis of vari­
~. histograms. and non-parametric tests. 
Piililte-60 C1mm11d Went Precmor 20 
Full-featured package for all Commodore computers. 
Full screen editing, and supp.ms disk, tape, and all 
printers. 

DISK 
SPECIALS 
Scolch (3M) 5" ss/dd 
Scotch (3M) 5" ds/dd 
Scotch (3M) 8" SS/Sd 
Scotch (3M) 8" SS/dd 

II 
10/ 2.10 50/ 1.90 100/ 1.86 
10/ 2.65 50/ 2.45 100/ 2.40 
10/ 2.20 50/ 2.00 100/ 1.98 
10/ 2.80 50/ 2.50 100/ 2.4 7 

We stock VERBATIM DISKS 
Write for Dealer and OEM prices. 

Sentmal 5" ss/dd 10/ 1.80 50/ 1.75 100/ 1.65 
Sentinal 5" dS/dd 10/ 2.40 50/ 2.35 100/ 2.25 

We stock Dysan disks 
Wabash 5" ss/sd 
Wabash 5" ss/dd 
Wabash 5" ds/dd 

10/ 1.50 50/ 1.45 100/ 1.40 
10/ 1.BO 50/ 1.75 100/ 1.65 
10/ 2.50 50/ 2.45 100/ 2.35 

We stock MAXELL DISKS 
Write for dealer and OEM prices. 

Disk Storage Pages 1 O for $4 Hub Rings 50 for $6 
Disk Library Cases 8"-3.00 5"-2.25 
Head Disk Cleaning Kits 12 
AMARA Y Disk Storage Systems in stock. 
~~~~~~~_£IS FUP!!_~ILE~~~~!~~; ______ _ 

CASSETIE TAPES-AGFA PE-611 PREMIUM 
C·1 0 10/ .61 50/ .58 100/ .50 
C-30 10/ .85 50/ .82 100/ . 70 

_.7'1111rN j data systems 
ZVM-122A 99 ZVM-123G 89 
ZVM-131 300 ZVM-135 490 
Zl DO 16-blt/8-bll System CALL 
Z29 Terminal (DEC and ADM compatible) 680 

Z-150 IBM PC COMPATIBLE CALL 
Z· 160 PDRTABLf PC CALL 
We stock entire Zenith line. 

USI Vldea Moall111- 61111 II AMBER zo MHz •Hu 
___ _!111111 ·~~~~ i1qalrta '"~--­
WRITE FDR IBM PC COMPATIBLE PRICES 
l111Jl'lu-lll w A"lt 179 
Ouadboard for IBM available 
KOALA PAD Tooch Tablets-Apple, Atari. IBM. CBM 
Puc~lut SOOD S1fhilra P1co11 199 
PFS Sottnra fir 18 M 11d Appl1 l1 stack 
SPINNAKER Slltnrt C64/VIC, A,,11. IBM. AIJrl 
VOTRAX Personal Speech System 269 
BMC 9191 Color M01lt1r 229 
BMC 12A 12" Green Monitor 79 
Oy111 IBrat•1~ DX· 15 Daisy Wuel Printer 469 
Br1 .. 1r HR-25 Dilly Wblll Pr11t1r (25 cp&I 749 
lloh Prowriter Parallel Printer 379 
Pl-le I 090 Prlllllr wn. C11rr11,.1d11ce lad• 279 
6•111 lOX 289 
EPSOll, OklUll. Siu llc,_lca ,r111111 l1 sleek 
LISI COllllUMOO 4 R F Mooolator 29 
W1 SllCk AMDEK fll•ltora 
A P PrO<llcts 15% OFF 
COMPUTER COVERUPS IN STOCK 
BROOKS 6 011111 S1111 S1,.reaur/lllllu Flier 54 
Surge Suppressor-6 ootlel 29 
Electrohome 1302-2 13" Hi-res RGB Monitor 335 
Panasonic 12" Monitor (20 MHz) with audio 135 
Sy11l11k SYM-1 Mlcrac:ompullr 189 

Hewlett Packard 
Wrile or call for prices. ------------------------· 
DATASHIELD BACKUP POWER SOURCE $265 
Battery back up Uninterruptible Power Supply with surge and 

~~~~~!~~~~er t~¥_~!..~~_probl~.:.-- --·--· 
ATARI - WE STOCK ENTIRE LINE 

SPIN NA KER and Broderbund Software in stock. 

215 822 7727 WRITE FOR CATALOG. Add $1 50 per order for United Parcel - - A B Computers We pay balance of UPS surface sh1pp1ngchargeson all prepaid orders 
252 Bethlehem Pike 1add extra for mail APO/FPO air) Prices include cash discount 
Colmar, PA 18915 Regular prices sl.gntly higher Prices sub1~c t to change 



open the file for writing, write the file (including 
the new entries), and close the file. 

Other Features 
The program includes routines to display the rec­
ords sorted by check number (lines 2000-2060) 
or by payee name (lines 3000-3050). Both of these 
use the simple sorting routine in lines 9000-9035. 
Also included is a routine which will find the payee 
name and amount when given the check number. 
As with the correction routine, it would be simple 
to modify this to search for check number when 
given the payee name. 

Another user-friendly feature is the sub­
routine at line 9900. This halts the program until 
you rewind the tape, to insure that you will always 
begin recording at the start of the file. 

Customizing The Program 
It may be more efficient to have a separate pro­
gram for each of the functions, particularly if you 
have only limited memory, as with the unex­
panded VIC. Each of the major routines presented 
here can be separated into an individual program. 
Note, however, that most of the routines call other 
routines . For example, the routine in lines 2000-
2055 also needs lines 8000-8040, 9000-9035, and 
9900. 

The screen displays in the program have been 
set up for the VIC's 22-column screen. If you arc 
using a 64 or PET/CBM, you can adjust the PRINT 
statements so that the output will look better on 
your wider screen display. No other modifications 
are necessary, but 64 users should remember that 
the 64 screen display will blank while the program 
is searching for or reading the file . Also, when 
the file is found, you'll need to press the Commo­
dore logo key for the reading to proceed. 

For unexpanded VICs, not enough memory 
is available to set up the array for 25 checks. To 
prevent an OUT OF MEMORY ERROR, you'll 
have to change the DIM in line 110 to C$(5,3) and 
the 25 in lines 1025, 6015, 6030, and 8010 to 5. 
You'll also need to omit spaces everywhere in the 
program except in the PRINT statements. A file of 
five records isn't long enough to store a useful 
amount of information, but it will illustrate the 
principles of data files. On the other hand, if you 
have a 64 or PET/CBM, you may have enough 
memory for arrays of more than 25 rows, and 
changing the lines mentioned above will allow 
you to create files with more records. 

Disk Modifications 
The procedure for creating and manipulating disk 
data files is essentially the same as that for tape 
data files. In fact, working with disk files is much 
easier, since it is not necessary to constantly stop 
and rewind the tape. Also, the reading and writing 
is much faster. 
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To use the program presented here with disk, 
first delete all the lines which refer to rewinding 
thetape:l005, 1010,2005,3005,4005,5005,5015, 
6005, 6020, and 9900. 

These are the lines which must be modified 
to use the program with a disk drive: 

1015 OPEN l,B,B,"0:CHECK INFO FILE,S,W" 
5090 OPEN l,8,8,"@0:CHECK INFO FILE,S,W" 
6060 OPEN l,B,8,"@0:CHECK INFO FILE,S,W" 
8005 OPEN l,B,8,"0:CHECK INFO FILE,S,R" 

Information Handyman For Commodore 
Refer to the "Automatic Proofreader" article before typing this 
program in. 

HJ0 PRINT"{CLR} {2 SPACES} {RVS}C H E C K 
{2 SPACES}M EN U{OFF}":CLR :rem 71 

110 DIM C$(25,3):Z$=CHR$(13) :rem 149 
115 PRINT:PRINT "CODE";TAB(5);"FUNCTION": 

PRINT :rem 142 
120 PRINT" 1 - ENTER CHECK":PRINTTAB(6)"I 

NFORMATION" : rem 77 
125 PRINT" 2 - DISPLAY IN CHECK":PRINTTAB 

( 6) "NO. SEQUENCE" : rem 96 
130 PRINT" 3 - DISPLAY IN PAYEE":PRINTTAB 

(6)"NAME SEQUENCE" :rem 201 
135 PRINT" 4 - FIND PAYEE NAME":PRINTTAB( 

6) "AND CK. AMOUNT : rem 43 
140 PRINT" 5 - CHANGE ITEMS IN" :PRINTTAB( 

6)"FILE" :rem 16 
145 PRINT" 6 - ADD ITEMS TO":PRINTTAB(6)" 

FILE" :rem 69 
150 PRINT" 7 - END PROGRAM": PRINT: PRINT 

:rem 72 
155 PRINT"l,2,3,4,5,6, OR 7:"; :rem 246 
160 INPUT Cl$:C=VAL(Cl$):REM Cl$=CHOICE 

:rem 227 
165 IF C<l OR C>7 THEN 160 :rem 250 
170 PRINT"IS ";Cl$;" CORRECT{2 SPACES}";: 

INPUT"YES{5 LEFT}";E$ :rem 88 
175 IF LEFT$(E$,l)<>"Y" THEN 155 :rem 115 
180 ON C GOTO 1000,2000,3000,4000,5000,60 

00,7000 :rem 22 
1000 REM DATA ENTRY :rem 81 
1005 PRINT"{CLR}REMOVE PROG. TAPE AND REP 

LACE WITH FILE TAPE (REWOUND)" 
:rem 82 

1010 PRINT"TYPE {RVS}CONT{OFF} TO CONTINU 
E":STOP :rem 53 

1015 OPEN 1,1,l,"CHECK INFO FILE":rem 254 
1020 GOSUB 9950 : rem 26 
1025 FOR R=l TO 25 :rem 121 
1030 INPUT" {OOWN}CHECK NO.: "; C$ ( R, 1): IF 

{SPACE}C$(R,l)="STOP" THEN 1055 
:rem 159 

1035 INPUT"{4 SPACES}PAYEE: ";C$(R,2) 
:rem 238 

1040 INPUT"{3 SPACES}AMOUNT: ";C$(R,3) 
:rem 75 

1045 PRINTtl,C$(R,l);Z$;C$(R,2);Z$;C$(R,3 
) :rem 247 

1050 NEXT :rem 5 
1055 CLOSE l:GOSUB 9600:GOTO 100 :rem 255 
2000 REM SORT AND DISPLAY BY CHECK NO. 

:rem 155 
2005 PRINT"{CLR}":GOSUB 9900 :rem 183 
2010 GOSUB 8000:REM READ FILE :rem 101 
2015 S=l:GOSUB 9000:REM SORT BY NO. 

:rem 216 



2020 PRINT TAB(5};"{CLR}CHECK LISTING" 
:rem 56 

2025 PRINT TAB(3};"CHECK SEQUENCE":PRINT: 
PRINT :rem 117 

2030 PRINT"CHECK/AMOUNT";TAB(l4};"PAYEE" 
:rem 178 

2035 FOR R=l TO Rl :rem 151 
2040 V=VAL(C$(R,3)):Vl=Vl+V :rem 252 
2045 PRINT C$(R,l),C$(R,2},C$(R,3} 

:rem 232 
2050 NEXT :rem 6 
2055 PRINT:PRINT"TOTAL AMOUNT:";Vl 

:rem 184 
2060 GOSUB 9600:GOTO 100 :rem 27 
3000 REM SORT AND DISPLAY BY PAYEE 

:rem 231 
3005 PRINT"{CLR}":GOSUB 9900 :rem 184 
3010 GOSUB 8000:REM READ FILE :rem 102 
3015 S=2:GOSUB 9000:REM SORT BY PAYEE 

:rem 131 
3020 PRINT TAB(7};"{CLR}CHECK LISTING" 

:rem 59 
3025 PRINT TAB(5};"PAYEE SEQUENCE":PRINT: 

PRINT :rem 142 
3030 PRINT"PAYEE/AMOUNT";TAB(l7};"CHECK": 

PRINT :rem 125 
3035 FOR R=l TO Rl :rem 152 
3040 PRINT C$(R,2},C$(R,l),C$(R,3) 

3045 
3050 
4000 
4005 
4010 
4015 

4020 
4025 
4030 
4035 

4040 

4045 
4050 
5000 
5:005 
5010 
5015 

:rem 228 
NEXT R:PRINT:PRINT :rem 235 
GOSUB 9600:GOTO 100 :rem 27 
REM FIND PAYEE AND AMOUNT :rem 228 
PRINT"{CLR}":GOSUB 9900 :rem 185 
GOSUB 8000:REM READ FILE :rem 103 
INPUT" { CLR} ENTER CHECK NO. ": N $ 

FOR R=l TO Rl 
:rem 
:rem 
:rem IF N$=C$(R,l} THEN 4040 

NEXT R :rem 
PRINT "CHECK NO. ";N$;" NOT FOUND 

FILE":GOTO 4050 :rem 
PRINT"{2 DOWN}[2 SPACES}PAYEE : 

133 
147 
103 

88 
IN 
82 

{SHIFT-SPACE}";C$(R,2) :rem 172 
PRINT" AMOUNT: ";C$(R,3) :rem 80 
GOSUB 9600:GOTO 100 :rem 28 
REM CHANGE FILE DATA :rem 137 
PRINT"{CLR}":GOSUB 9900 :rem 186 
GOSUB 8000:REM READ IN FILE :rem 255 
PRINT"FILE IN MEMORY":GOSUB 9900 

:rem 184 
5020 GOSUB 9950 :rem 30 
5025 INPUT"{DOWN}ITEM TO CHANGE";N$:IF N$ 

="STOP" THEN 5090 :rem 213 
5030 FOR R=l TO Rl :rem 149 
5035 IF N$=C$(R,l) THEN 5050 :rem 107 
5040 NEXT :rem 8 
5045 PRINT"{DOWN}ITEM ";N$;" NOT FOUND IN 

FILE":GOTO 5025 :rem 110 
5050 PRINT"{2 DOWN}CHECK NO.: ";C$(R,l) 

:rem 194 
5055 PRINT"{4 SPACES}PAYEE: ";C$(R,2) 

:rem 241 
5060 PRINT"{3 SPACES}AMOUNT: ";C$(R,3} 

:rem 78 
5065 PRINT:PRINT"ENTER CORRECTIONS:" 

:rem 107 
5070 INPUT"CHECK NO.";C$(R,l) :rem 107 
5075 INPUT"{4 SPACES}PA.YEE";C$(R,2) 

:rem 188 
5080 INPUT"{3 SPACES}AMOUNT";C$(R,3} 

:rem 25 

5085 
5090 
5095 
5100 
5105 
5110 
5115 
5120 
6000 
6005 
6010 
6015 

6020 

6025 

6030 
6035 

GOTO 5025 :rem 215 
OPEN 1,1,l,"CHECK INFO FILE" :rem 5 
FOR R=l TO Rl :rem 160 
PRINT#l,C$(R,l) :rem 58 
PRINT#l,C$(R,2) :rem 64 
PRINT#l,C$(R,3) :rem 61 
NEXT R : rem 93 
CLOSE l:GOSUB 9600:GOTO 100 :rem 252 
REM ADD DATA TO FILE :rem 80 
PRINT" rcLR} ":GOSUB 9900 : rem 187 
GOSUB 8000:REM READ FILE :rem 105 
IF Rl>=25 THEN PRINT"NO MORE DATA CA 
N BE{3 SPACES}ADDED TO FILE":GOTO 60 
80 :rem 89 
PRINT"FILE IN MEMORY":PRINT:GOSUB 99 
00 :rem 124 
GOSUB 9950:PRINT"{DOWN}ADDITION TO F 
ILE" :rem 79 
FOR R=Rl+l TO 25 :rem 40 
INPUT"{DOWN}CHECK NO.: ";C$(R,l):IF 
{SPACE}C$(R,l)="STOP" THEN 6060 

:rem 170 
6040 INPUT"{4 SPACES}PAYEE: ";C$(R,2) 

:rem 239 
6045 INPUT" { 3 SPACES}AMOUNT: ";C$ ( R, 3) 

:rem 85 
6050 N=N+l:NEXT R :rem 203 
6055 PRINT"MAXIMUM NUMBER OF CHECKS ENTER 

ED" :rem 213 
6060 OPEN 1,1,1,"CHECK INFO FILE" :rem 3 
6065 Rl=Rl+N:FOR R=l TO Rl :rem 148 
6070 PRINT#l,C$(R,l):PRINT#l,C$(R,2):PRIN 

T#l,C$(R,3) :rem 160 
6075 NEXT :rem 17 
6080 CLOSE l:GOSUB 9600:GOTO 100 :rem 2 
7000 RBM END OF PROGRAM :rem 47 
7005 PRINT "{CLR}PROGRAM{2 SPACES}TERMINA 

TED" : rem 53 
7010 END :rem 159 
8000 REM READ IN DATA FILE :rem 153 
8005 OPEN 1,1,0,"CHECK INFO FILE" :rem 3 
8010 FOR R=l TO 25 :rem 122 
8015 INPUT#l,C$(R,l):INPUT#l,C$(R,2):INPU 

T#l,C$(R,3) :rem 170 
8020 IF ST=64 THEN 8030 :rem 161 
802 5 NEXT R : rem 96 
8030 CLOSE l:Rl=R :rem 190 
8035 PRINT: PRINT Rl; "RECORDS IN FILE" 

8040 
9000 
9005 
9010 

RETURN 
:rem 
: rem 

REM SORT :rem 
F=0:FOR R=l TO Rl-1 :rem 
IF C$(R,S)<=C$(R+l,S) THEN 9030 

239 
172 
245 
230 

:rem 59 
9015 FOR E=l TO 3 :rem 63 
9020 S$=C$(R,E):C$(R,E)=C$(R+l,E):C$(R+l, 

E)=S$ :rem 136 
9025 NEXT E:F=l :rem 66 
9030 NEXT R:IF F<>0 THEN 9005 :rem 19 
9035 RETURN : rem 177 
9600 REM WAIT FOR RETURN KEYPRESS :rem 37 
9605 PRINT:PRINT"HIT RETURN FOR MENU" 

:rem 77 
9610 GET Cl$:IF Cl$="" THEN 9610 :rem 41 
9615 IF Cl$<>CHR$(13) THEN 9610 :rem 43 
9620 RETURN : rem l 77 
9900 PRINT"REWIND TAPE AND TYPE{2 SPACES} 

{RVS}CONT{OF.F}":STOP:RETURN :rem 29 
9950 PRINT" { CLR }{RVS}{ 3 SPACES} ENTER STOP 

TO END{6 SPACES}ENTRY{2 SPACES}ROUT 
!NE { 4 SPACES} {OFF}" :RETURN : rem 239 Q 
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MacroDOS For Atari 
Part 1 

Jerry A len 

This utility will s_implift; Atari disk operations, allowing 
you to read the directory and erase files without losing 
the program in memory. 

MacroDOS is an instant access disk utility 
package for a one- or two-drive DOS 2.0 system. 
MacroDOS uses only three pages of RAM and 
therefore can be permanently coresident in mem­
ory with the FMS. You can pretty well forget about 
MEM.SAV. And when you call DOS, you won't 
have to worry about losing your BASIC or machi11e 
language program when you return. The utility 
can also be used without a cartridge. 

MacroDOS supports all the normal DUP func­
tions excepting file and disk duplication, some of 
which can still be accomplished with the SAVE 
(binary file) command. Also, MacroDOS incorpo­
rates a new feature to DUP systems: hex or dee 
RUN and address entries, and a permanently 
available hex-to-decimal, decimal-to-hex con­
verter. You'll have no more lost time looking for 
that subroutine, which must be around some­
where, or couldn't be loaded anyway because it 
conflicts with something that is in memory. 

You will still be allowed the option of using 
Atari DUP, but now, before you take that step, 
the directory can be safely checked to confirm 
that MEM.SA Vis indeed there. 

A Safe Location 
MacroDOS resides in memory after the FMS, 
where Atari DUP would normally load. The big 
difference here is that it pushes MEMLO up to 
stay out of the way of your programs. You will 
still have use of page 6, page 4, and even page 1. 
When SYSTEM RESET or BREAK is hit, Macro­
DOS will reinitialize itself unless you have exited 
to Atari DUP, which resets the old vectors. 

Some of the MacroDOS operations differ 
slightly, but if you have used Atari DOS-DUP, 
there is really little to learn, and you may even 
find that the new operation is easier to master 
and execute. 

When working with MacroDOS, you should 
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be using DOS.SYS 2.0S in the same (or a smaller) 
configuration that comes on your master disk. If 
the listing for the machine language program (Part 
2, next month) is used, you should be able to re­
align the program for larger versions of DOS.SYS 
using more buffer space. The program will check 
MEMLO and change everything accordingly. 

The program included this month, however, 
is for BASIC users, and it's constrained to using a 
version of DOS.SYS which, after it has loaded, 
has a MEMLO of 7420 ($1CFC), or less. Use the 
direct mode command as follows to check if in 
doubt: PRINT PEEK(743) + 256*PEEK(744) . If your 
DOS.SYS has not been altered from the master 
disk, MEMLO will be 7420. 

A Few Prompts To Learn 
There are a few new prompts. First is the > prompt, 
which expects the return of a function command's 
first letter. The directory, format, and write DOS 
functions use the prompt D# and expect just a 
single number of 1-4, or just a RETURN, which 
defaults to drive 1. The format command also 
uses a? to ask if you're sure, and looks for a Y or 
YES before proceeding. 

Functions requiring a filename use FN?. The 
device name (D:, Dl:, or D2:) must be included in 
the name. Rename (RNM) requires only one de­
vice name and none for the name after the comma. 
The@ prompt is used to mean "at" or "to" when 
an address input is required. Asterisk wild cards 
are still allowed. 

MacroDOS Commands 
[D]IR- used to read the disk directory. The 
second prompt requires a drive number of 1-
4 or RETURN only for drive 1. 
[R]NM- rename a file. As in Atari DUP, use 
the device name only with the old name (that 
is, D3:MAC*.*,AUTORUN.SYS). 
[*]LK - lock a file. 
[U]n* - unlock a file. 
[F]MT - format a disk. Answer SURE? (?) 
with a Y. Give drive number. 



[E]RS- erase file . 
[C]RT - return to cartridge; BASIC or 
Assembler. 
[S]A V - save binary file . Enter the filename at 
the prompt. Do not use commas. Enter the 
from address at the @ prompt. Then the to 
address at the next prompt. The numbers 
given can be hex or decimal or both, but must 
be preceded by a $ for hex or a period if deci­
mal. This command allows appending to an 
existing file if a slash (/) is used after the last 
letter of the filename. RUN and INIT addres­
ses must be added by appending to a file. 
POKE (or use command C in DEBUG) 736,737 
($2E0,$2El) for RUN, and 738,739 ($2E2,$2E3) 
for INIT. Remember to POKE low, high. Then 
go to MacroDOS and append the addresses 
you just changed to the file. Do not hit 
SRESET between the POKEs and the SA VE 
or 736--739 will be cleared. 
[L]OD - binary load. 

[@]RN - run at address. Hex or decimal. 
[W]DS- write DOS.SYS (only). 
[$]> . -hex to decimal. Enter$ and# together. 
Range: $00 to $FFFF. 
[.] >$ - decimal to hex. Enter a . and # to­
gether. Range: .0 to .65535. 
[!JDS- escape to Atari DOS (DUP.SYS). Re­
member that without MEM.SAVE on a disk 
without write protection in drive 1, programs 
will be wiped out. After using this command, 
you'll have to reboot or load from Atari DUP 
using MEM.SAV. (I don't use the letter A 
because it's Atari's DUP DIR command and 
too easy to accidentally use. The ! forces you 
to shift, and therefore, to think a little more.) 

In Part 2, we'll continue the discussion of 
MacroDOS features, and present the machine 
language source code. 

If you don't want to type in the programs, 
send $3 and a disk or tape with an SASE mailer. 

Jerry Allen 
1906 Carnegie #E 
Redondo Beach, CA 90278 

MacroDOS 
Refer to the "Automatic Proofreader" article before 1yping this 
program in. 

"120 DIM H$(104>:TRAP 9S:OPEN #1,8, 
0,"D:AUTORUN.SYS":FOR N=l TO 1 
6:READ HS:B=0 

HO 30 FOR C= 1 TO 99 STEP 2 
~40 IF HS<C,C+2)="END" THEN GOSUB 

80:END 
DHS0 A=16*<ASC<HS<C>>-4B-7•<ASC<H$( 

C>>>S7>> 
0860 A=A+ASC<HS<C+1>>-46-7•<ASC<HS< 

C+l>>>S7>:B=B+A 

"670 PUT #1,A:NEXT C:GOSUB 80:NEXT 
N 

FN80 IF B<>VAL<HS<LEN<HS>-3>> THEN 
? "ERROR AT LINE ";N*100:STOP 

EJ 90 RETURN 
EF 95 END 
NB100 DATA FFFFFC1C082020AE1E84F288 

8CE3028CE10284FFA280A00S86F38 
4F4A03A984BB9A71F20B21E68ABBB 
10F3A9088DSA0320766200 

IP200 DATA 1EA004ADB005D9E21FF01CBB 
10F8C944D06DA9068D5A0320741D2 
06A1EA21020761E20701E10F6B9E7 
1F4BC9FEF00920951D5209 

Y.E300 DATA 68206C1E109CA93F20B21E20 
761EAD8005C959D0BD20741D30E6A 
94420B21EA92320B21E20761EAD80 
058DED1FBDF41FA0064896 

OC400 DATA B9EC1F91F38810F860A94620 
B21EA94E20B21EA93F20B21E4C761 
EC957D01120741DCBB9F31F91F388 
D0F8206A1E10B1C94C5965 

Y.H500 DATA D03485FF20951D4E5A03206A 
1E20991EA9FFC5D4D004CSD5F0F32 
0B6DD20991E20701F20E61DF0E5AD 
E302F008200517A9005814 

BD600 DATA BDE30260C953D03720951DA0 
FFCBB1F3C92FD007EE5A03A99B91F 
3C99BD0EE206A1EA9FFB5D485D520 
951E20ED1E20951E206602 

6Y. 700 DATA B6DD20ED1E20951E20701F10 
39C940D00620ED1E6CD400C943D00 
34C74E4C921D00EA940850CA91585 
0D2040154C9F17C9244940 

ABB00 DATA D00820081F20541F100AC92E 
D00620021F202D1F106FA903A210D 
008A200A909D002A9059D4203A91E 
9D4803A9059D4503A93740 

EF900 DATA 809D4403A9009D49032056E4 
302B60A90BD002A907A2109D4203A 
9029D4803A9009D4503A9D4D0D9A9 
0C10BABSD4A200A90B4938 

OL 1000 DATA 9D4203A90110E3C003F0D1C 
08BF015984BA9C520B21E2044DA6 
885D420541F68684CFC1CASFFF0F 
720E61DADE102F0EF20086297 

M 1100 DATA 17D0EAA94020B21E20761EA 
C8005C02EF006C024F008D0BD200 
0D84CD2D92044DAA001B1F3C99BF 
01938E930C90A3002E9075889 

IY. 1200 DATA A20406D426DSCAD0F905D48 
SD4C810E160A000A201A9F035D44 
A4A4A4A20481FA90F35D420481FC 
A10EB3021C90A300269065311 

BH 1300 DATA 693091F3C86020AAD920E6D 
8A000B1F3C8C98030F9297FB891F 
3C8A99B91F34C701EE6D4D002E6D 
5A210ASE09D4403ASE19D7399 

CE 1400 DATA 45033BA5D4E5E09D4803ASD 
5E5E14CBC1E204015A9FE8DE702A 
91F8DE802A9FC850AA91C8S0B603 
E9B9B5344A120243EAE20S778 

601500 DATA 2E3EA420S344D7204ES2C02 
0444FCC205641D39B5452C320544 
DC620S3S2CS204D4ED2202A4ED52 
04B4CAA205249C49BS24S4936 

6N1600 DATA 2ASS4620212324FE44313A2 
A2E2A9B44313A444F532E53S9539 
BA991850CA91F8S0D4C941FE202E 
302FE1FEND000000000003710 G 
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Roger Harris 

Debugging is far easier if you can watch your program 
in execution. This program adds a valuable TRACE 
feature to your debugging toolkit . 

Some versions of BASIC have a feature called 
TRACE, for debugging programs. Apple BASIC 
has a typical implementation: When the inter­
preter executes a program with TRACE enabled, 
the line number of each executed line will be 
printed on the screen. This allows you to observe 
the path being taken through your program. 

This information can save a great deal of effort 
in locating logic errors--problems caused by im­
proper program flow. In BASIC, such problems 
can be caused by using the wrong line number on 
a GOTO or GOSUB, or by using the wrong variable 
or conditional test in an IF statement. Tracing, 
you can determine the first point at which the 
program begins to behave oddly. 

Commodore Upgrade BASIC, used by the 
VIC-20 and 64, does not have a TRACE. However, 
the BASIC program presented here will load a 
machine language (ML) routine which provides 
the same capability. When the program is run, 
the ML is read from DATA statements and POKEd 
into memory. After it's been loaded, you may 
delete the BASIC program with a NEW command. 
Now, enter or LOAD your program and RUN it 
normally. 

Taking A TRACE 
With the trace routine loaded, a SYS statement 
may be used to call a subroutine which will enable 
the trace. The SYS command is always followed 
by the address of a machine language routine. In 
this case, the address will depend on where the 
ML program was loaded, as I shall expla_in pres­
ently. There is another SYS address to disable 
the trace. You may enter either of the SYS state-
11s COMPUIB June 1984 

ments before you RUN your program, or they can 
be statements within the program itself. 

The trace produced by the routine will consist 
of a series of program line numbers, separated by 
spaces. This display will "wrap" at the end of 
screen lines, with no attempt to avoid splitting 
the numbers. Any PRINT output produced by 
your program will be intermixed with the line 
numbers. 

An unusual feature of this trace is that it will 
show you the result of each IF statement executed. 
These results are indicated by printing a Tor an F 
(true or false) after each line number that contained 
a conditional statement. Statements with multiple 
conditions will cause a T for each test which is 
true, or an F for the first condition which is false . 
It is often very important to know if the conditional 
part of a statement was executed; this feature 
gives you an easy way to verify that the program 
is making its decisions properly. 

On the VIC or the 64, you can press the STOP 
key at any time when your program is running. 
You will get a message, BREAK IN 150, for example 
(meaning that the program stopped at line 150), 
and you will get the READY prompt. You may 
then resume execution with a CONT (continue) 
command. When the trace is enabled, you will 
occasionally find it necessary to use the STOP key 
to prevent the trace from scrolling off the screen 
too quickly. In some cases, you may want to add 
some STOP commands to your program. You can 
also edit your program to turn the trace on only at 
critical sections and tum it off for sections which 
are not under observation. When a program has 
been STOPped, by the STOP key or command, 
you may enter any immediate mode statement, 
such as a PRINT statement to display your vari­
ables (?A,B$,F), or a calculation. You may also 
change the value of variables with assignment 
statements (for example, X=4). You can still use 



Commodore produced good computers 
that were economical for families. 
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Commodore owners with better 
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CONTinue to resume execution, or you can GOTO 
a particular line number. However, the system 
will not allow you to CONTinue if you change the 
program, or if you enter a statement which causes 
a syntax error. If you edit a statement, you may 
still use the immediate mode GOTO, but you will 
have lost the previous value of any variables. 

The trace function will not solve all your de­
bugging problems, but obviously you must find a 
bug before you can fix it. When you can't find a 
bug by reading the listing, it's time to start inves­
tigating, to start TRACEing. You must determine 
what the program is really doing. The PRINT state­
ment and STOP command are the BASIC pro­
grammer's primary debugging tools, but a trace is 
often the fastest way to find problems caused by 
failure to execute the proper instruction at the 
proper time. 

The Loader Program 
The program is a relocating loader, which will work 
on any VIC or 64. The program steals 248 bytes of 
memory from BASIC to load the machine language 
routine. The routine will not fit in the cassette 
buffer. Line 10 of the program PEEKs the current 
BASIC "limit of memory" from locations 55 and 
56, and subtracts 248. (The number PEEKed from 
56 is multiplied by 256 because it is the high byte 
of the two-byte address, and 55 is the low byte.) 
The address saved at 55 and 56 is the highest ad­
dress, plus one, of memory available to BASIC. 
The initial address, minus 248, will be the new 
top of BASIC memory. Line 15 converts this ad­
dress back to high byte and low byte. Line 20 
POKEs these bytes back into 55 and 56, and does 
a CLR (clear variables) so that BASIC will recognize 
the new memory limit. The variable TRACE is 
then set in line 25 to be the new limit of BASIC. 
This will be the starting location for POKEing the 
machine language. If your program needs to allo­
cate some memory for custom characters or screen 
buffers, you can set 55 and 56 to the required value 
before you run the loader; the routine will always 
be POKEd above the "current" limit. 

This technique will also work on the 64, but 
you probably will not have to steal any of BASIC' s 
memory; there is a 4K block of memory starting at 
49152 which is not used by BASIC. Unless your 
program is already using that memory, you can 
change line 10 to set TRACE= 53000 and com­
pletely omit lines 15, 20, and 25. 53000 is a par­
ticularly good location, since the number is fairly 
easy to remember, and the routine will use only 
the last 248 bytes of the 4K RAM. This will leave 
the beginning of that memory available for pro­
grams which use custom characters, sprites, or 
other ML routines. 

Whatever TRACE is located will also be the 
SYS address which will enable the trace. TRACE 
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plus 24 will be the SYS address which disables the 
trace. For example, on the unexpanded VIC, 
TRACE will normally be set to 7432, so SYS 7432 
will turn on the trace, and SYS 7456 will turn it off. 

All lines from line 30 down should be included 
in any version of the program. Line 50 of the pro­
gram is the beginning of a FOR loop which READs 
the DATA statements. The trace routine is not 
inherently relocatable; it uses many absolute ad­
dresses. Fortunately, all the external (system) 
addresses used are the same on the VIC and the 
64. This leaves only the problem of addresses of 
internal subroutines and working storage. The 
loader program does the relocation by checking 
for negative numbers in the DATA statements; a 
negative number indicates a place where a two­
byte absolute address is required. The address 
generated will be the absolute value of the negative 
number, plus the initial value of TRACE. When 
all the data has been POKEd, the program re­
POKEs two locations which are also dependent 
on TRACE. 

As Always, SAVE Before RUN 
As always when typing in programs, you must be 
careful to get all the numbers correct, and you 
should save a copy of the program before you run 
it. If any numbers are wrong in the DAT A state­
ments, the results will be unpredictable. When it 
is run, the program adds up the numbers from 
the DATA statements and compares the total to 
the correct sum. This will catch most errors, but it 
is not foolproof. If the sum is correct, the program 
will say TRACE READY and display the SYS ad­
dresses which will enable and disable the trace. 
Please be very careful when using any SYS state­
ment; there is a high probability that your com­
puter will "lock up" if you use a wrong SYS ad­
dress. Such a state can only be fixed by turning 
the power off and then back on. 

How Trace Works 
The routine which enables the trace places a three­
byte JMP (jump) instruction into locations 124, 
125, and 126. This overlays the middle of the 
CHRGET subroutine, which is used by the inter­
preter to fetch characters from the BASIC program. 
The destination of the jump is the beginning of 
the trace handling routine. This technique is some­
times called a wedge. 

When the trace routine is activated, each 
fetched character will arrive in the A register. If 
the byte is a space character, the routine jumps 
back to CHRGET to get the next. Otherwise, the 
character is pushed on the stack. Next, the pro­
gram checks a flag which indicates the presence 
of a conditional statement. The routine then com­
pares the current line number, stored by BASIC 
at locations 57 and 58, to the line number which 



was last displayed. If a new line is being executed, 
the new line number is saved for future reference, 
and is converted from 16-bit binary to ASCII deci­
mal characters for printing. (However, the routine 
does not output the line number if it is greater 
than 64000-BASIC puts a high value in the "cur­
rent line" location when it is interpreting an im­
mediate command.) Each character of the line 
number is output to the screen by calling the Ker­
nal (operating system) subroutine CHROUT. 

The routine then pops the fetched character 
from the stack, and checks if the character is the 
BASIC token (one-byte representation) for a 
THEN. If so, a flag is set. The presence of a THEN 
indicates a conditional statement which is about 
to be resolved. I originally thought that the next 
call to the trace routine could determine if the 
condition was true or false by checking for a 
change in the line number. However, BASIC will 
make one more call to CHRGET even if the condi­
tion is false. Therefore, the flag processing is de­
signed to wait for one call before deciding whether 
to output a Tor an F. If the line number has not 
changed by then, the condition was true. 

The routine always returns the fetched char­
acter to the interpreter, with the status register 
(condition codes) set, as CHRGET normally does. 

The routine which disables the trace does so 
by restoring CHRGET to its original state. 

Here comes the new generation of SM's 

····················· GOLDBI TOOL ··················-
·· ········-··--··-··· ········-·········· 

············· ····-····· ···· .......... .. ...... .. ········· ··-··-······--· ·················· ····················-···-··········· 
program series for the 64. 

....... ~~- -···· ............ ..... .. .............•..... ..................... ........................ 
ION~" s!J ..... -. ...... 711ISM64 .. .. ....................... . 

···· This index-sequential file manager gives you a new dimension -··· 
on direct eccess files. Up to 40 keys, various length for each 

record and up to 10 Illes can be handled at the 
same time by this sophisticated module. How could your 

programs survive without SM~SM? 

· ·····- PLACE YOUR CHECK OR MONEY ORDER NOW! ··- ·· - ··-

SM SOFTWARE INC. 252 Bethlehem Pike Colmar. PA 18915 

Here comes the new generation of SM's 
...... .......... ....... 

: GOLDBI TOOL : 
··- ................................. .. . 

,-. program series for the 64. ... $~" s°!!JA . . . .... . ............. .. 
·············· ill/TEXT64 ·· ···· ···· 
..... The professional wordprocessor with more than 80 funct ions ····· 

like multi-color selection, up to 120 columns/l ine without 
..... additional hardware, find & replace. enhanced blockhandling, ····· 

d irect-access to SM-ADREVA-files. and ell 
the other usual features. 

PLACE YOUR CHECK OR MONEY ORDER NOW I 

SM SOFTWARE INC. 252 Bethlehem Pike Colmar. PA 18915 

Refer to the "Automatic Proofreader" article before typing this 
program in. 

1 REM --- TRACE LOADER :rem 194 
10 LM=PEEK(55)+PEEK(56)*256-248:REM LIMIT 

OF BASIC MEMORY - 248 = NEW LIMIT 
: rem 147 

15 HI=INT(LM/256):LO=LM-HI*256:REM HIGH A 
ND LOW BYTES OF ADDRESS :rem 42 

20 POKE 55,LO:POKE 56,HI:CLR:REM SET NEW 
fSPACE}LIMIT :rem 225 

25 TRACE=PEEK(55)+PEEK(56)*256:REM TRACE 
fSPACE}LOAD ADDRESS=NEW LIMIT :rem 31 

30 A=TRACE :rem 80 
40 PRINT:PRINT"LOADING TRACE ROUTINE AT" 

fSPACE}A :rem 101 
50 FOR D=l TO 20l:READ N:CS=CS+N:REM READ 

& CHECKSUM CODE DATA :rem 220 
55 REM POSITIVE DATA IS NORMAL BYTE 

: rem 116 
60 IF N>=0 THEN POKE A,N:GOTO 80 :rem 226 
65 REM NEGATIVE DATA IS RELATIVE ADDR, CO 

DE 2 BYTES :rem 207 
70 N=TRACE+ABS(N):HI=INT(N/256):LO=N-HI*2 

56:POKE A,LO:A=A+l:POKE A,HI :rem 113 
80 A=A+l:NEXT :rem 252 
85 REM FIX JUMP VECTOR IN INIT CODE 

:rem 45 
90 HI=INT((TRACE+37)/256):LO=TRACE+37-HI* 

256:POKE TRACE+5,LO:POKE TRACE+9,HI 
:rem 39 

100 IF CS<> 11307 THEN PRINT"DATA ERROR! C 
HECK DATA STATEMENTS!":STOP :rem 18 
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110 PRINT:PRINT"TRACE READY.":PRINT:rem 3 
120 PRINT" SYS"TRACE"= TRACE ON" :rem 95 
130 PRINT" SYS"TRACE+24"= TRACE OFF" 

:rem 47 
140 END :rem 108 
500 DATA 169,76,133,124•,169,8,133,125,169 

,0,133 :rem 16 
501 DATA 126,169,0,141,-245,141,-246,141 

:rem 160 
502 DATA-247,96,169,201,133,124,169,58,13 

3 : rem 79 
503 DATA 125,169,176,133,126,96,201,32,20 

8 : rem 25 
504 DATA 3,76,115,0,72,173,-247,240,31,23 

8 : rem 11 
505 DATA -247,201,167,240,24,169,0,141,-2 

47 :rem 59 
506 DATA32,-211,208,4,169,84,208,2,169,70 

507 DATA 
-211 

508 DATA 

:rem 20 
32,210,255,169,32,32,210,255,32, 

:rem 149 
240,109,165,57,141,-243,141,-245 

,165 :rem 165 
509 DATA 58,141,-244,141,-246,201,250,176 

510 DATA 
241 

511 DATA 

:rem 221 
89,169,0,141,-239,141,-240,141,­

:rem 101 
141,-242,142,-238,162,15,14,-243 

:rem 203 
512 DATA 46,-244,120,248,173,-239,109,-23 

9 :rem 19 
513 DATA 

240 
514 DATA 

141,-239,173,-240,109,-240,141,­
:rem 92 

173,-241,109,-241,141,-241,216,8 

*REDUCES DISKEnE COST 50%! 
Make use of the back of your 5y4• Diskettes 
and SAVE 

• _,...a tools make It easy. 

• Adds the precise notch where you need it. 

• Doubles diskette space or MONEY BACK:t 

.. £BIWIUll 
Cuts square notch for users of 

Apple, II, II+ , lie, Ill, 
Franklin and Commodore. 

only $14.95 each 
add $1.50 each P&H ($4.50 each foreign P&H) 

llWIWIUlll 
Cuts square notch and y, inch round 

"ind8x hole.· For use with computers other 
than those shown above. 

only $21.90 each 
add $1 .50 each P&H ($4.50 each foreign P&H) 

•fiorlda Residenta Add 5% Seles Tax* 

SATISFACTION GUARANTEED OR YOUR MONEY BACK! 

ORDER TODAY! 
SEND CHECK OR MONEY ORDER TO; 

•IBBUl BnUI aMl'lnm l'ftNCIS 
DIVISION OF CORTIWI INl£RMATICIML 

4211 NW 75th TERRACE • DEPT. 8 7 • LAUDERHILL, FL 33319 
PAT. - M1.1-.a--
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8,202 :rem 200 
515 DATA 16,216,162,2,189,-239,72,74,74 

:rem 140 
516 DATA74,74,32,-224,104,41,15,32,-224,2 

02 :rem 96 
517 DATA 16,236,169,32,32,210,255,174,-23 

8 :rem 24 
518 DATA 104,201,167,208,3,141,-247,201,5 

8 : rem 11 
519 DATA 176,3,76,132,0,96,165,57,205,-24 

5 :rem 31 
520 DATA 208,5,165,58,205,-246,96,205,-24 

2,208 :rem 218 
521 DATA 1,96,9,48,141,-242,76,210,255 

:rem 78 © 

=~=- ~· - - - --- ---- - ---- - - -----------·-
J'T.BXJBLB DISCS 

WE WILL NOT BE UNDERSOLD!! Call Free 
(800) 235-4137 for prices and information. Dealer 
inquiries invited and C.O.D:s accepted. 

PACIFIC 
EXCHANGES 

100 Foothill Blvd . 
San Luis Obispo, CA 
93401. In Cal. call 
(800) 592-5935 or 
(805) 543-1037 

-..=.. 

SAVE YOUR DATA from power "blackouts," 
"brownouts" or line " dips ." 

PROna YOUR DATA from "transient vol· 
toges, spikes and EMllRFI line noise ." 

LINE·SA YERTM stands-by to switch 240VA 
1 SO watts of power to your micro-computer. Its 
heavy duty internal sealed battery provides up 
to 40 minutes of bock-up power: more than 
enough to SAVE your data and ~hut down your 
system if line power does not return. 

LINE-SAYERni provides constant protection 
fbr your system from damaging voltage surges, 
s,UCes and conducted line noise. 

LINE-SAYER™ constantly monitors the AC 
line and itself, with a unique visual ond audible 
three staged ANNUNCIATOR that provides 
you al-a-glance sta tus. 

LINE-SAYER™ is compocl in size and utilizes 
the latest PWM technology to make it compotible 
with virtvolly every microcooµrter system today. 

LINE-SAYER™ is low in cost . . . $485.00 
Call or write today for free literature 

AEGIS® OIDEITODAY 
Power Conditioning 

Equipment 
Out of Stott 

Toil fr ff Order Numb<!r 
1-800-524-0400 

Jn-Stole Order No . 
215-837-0700 

-VISA -II 
OEAUR&O£M 

INQUIRIES INVITED 

Add 110.00 le< ,,,;pp;ng & hondJ;ng • COD's odd 13.00 
PA R!i . odd 6 91. soles lox 



Apple Variable Save 
Jeff Brewster 

Modifying lines in Applesoft BASIC programs can be 
time-consuming when variables are lost. Here is a 
machine language program to solve that problem. It 
saves and automatically resets pointers to variables, 
letting you easily interrupt programs for modification 
and debugging. 

In Applesoft BASIC you will lose variables 
whenever a program is modified. This is especially 
troublesome during program development and 
debugging when many changes must be made 
and their effects determined. Each time a line is 
changed, it is necessary to reexecute the entire 
program due to the loss of variables . When the 
program involves long calculations or many 
operator INPUTS, this requirement makes pro­
gram modification a slow, frustrating process. 

By using this short machine language pro­
gram "VARSAV," you can avoid much of this 
trouble . A running program can be interrupted 
with CTRL-C or RESET; program lines can be 
modified, added, or deleted; and execution can 
be resumed with the CONT or GOTO command. 
All the variables will still be there, ready to use 
(provided no unusual commands are entered 
which would disturb the stored variables or their 
pointers--these forbidden commands are dis­
cussed below). 

Programming Considerations 
This modification to BASIC is implemented by 
having Applesoft call V ARSA V when keyboard 
input is required, instead of the usual routine 
KEYIN. V ARSA V consists of two parts: the func­
tional part of the program and a short initialization 

sequence which must be run to connect V ARSA V 
to Applesoft. The initialization routine sets the 
KSW pointer at $38-$39 so that VARSAV is called 
when keyboard input is required; it also patches a 
new routine into the RESET sequence so that 
V ARSA V remains connected even after a system 
RESET. START calls KEYIN to read the keyboard . 
and then saves or restores certain pointers which 
tell Applesoft where variables are located in 
memory. 

VARSAV occupies 96 bytes, including the 
seven-byte storage area RSA VE, and can be located 
anywhere in memory. The program is entered 
most quickly from the monitor (CALL-151) using 
the hex dump in Program 1. It is convenient to 
type in the program as written, list it to find errors, 
and then make any location-dependent changes. 

The main program is in page 3 of memory 
(pages are 256-byte groupings), a usually vacant 
area, while allowing the initialization routine to 
reside at the top of page 2. This keeps the initiali­
zation sequence, which is used only once, out of 
valuable page 3 memory space. 

V ARSA V is conveniently implemented on a 
disk system by including a BRUN V ARSA V in­
struction in the greeting program so that V ARSA V 
will be loaded and run whenever the disk is booted. 
The use of V ARSA V is straightforward and 
nearly transparent to the operator. You needn't 
grasp the program's operation to use V ARSAV, 
so skip the next section if the details do not in­
terest you. 

Saving And Restoring Variables 
Variables are stored by Applesoft in tables, starting 
at the end of the program and moving up in mem-
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ory. Simple variables are stored in the lower seg­
ment of the variable space; array variables are in 
the upper segment. As new variables are defined, 
they are added to the end of the existing tables. 
String variables are actually stored in two places: 
the name of the string and a pointer are stored in 
the appropriate variable table (simple or array), 
while the string itself is stored at the top of avail­
able memory. New strings are added at the top of 
memory, working down, while their pointers are 
stored in the variable table, working up. 

To keep track of the variables, Applesoft has 
four pointers in zero page ($69 to $70, 105 to 112 
decimal) which define the start of the simple vari­
able table, the start of the array variable table, the 
end of variable storage, and the start of string 
storage. Their functions are described more fully 
on page 140 of the Applesoft II Reference Manual. 

The first pointer is set automatically to the 
end of the program by Applesoft when the pro­
gram is loaded, or by entering or deleting a pro­
gram line. This pointer can be changed to a higher 
value with LOMEM or a POKE, permitting the 
programmer to leave a space in memory between 
the program and the variable tables. The other 
pointers are not directly accessible. 

At the beginning of a program, the second 
and third pointers are set equal to the first, while 
the fourth pointer is set equal to HIMEM. As vari­
ables are assigned by the program, the pointers 
are updated. Since variables are never deleted 
from the variable tables, the pointers never de­
crease in value during program execution. When 
a new line is entered, however, these pointers are 
reset to their initial (default) values, so that it ap­
pears to Applesoft that no variables have been 
defined. The variables and strings themselves are 
still in memory waiting to be used-Applesoft 
just doesn't see them. 

If the pointers could be saved somewhere 
before they were reset, and then restored after 
the new line input, Applesoft would then be able 
to use the variables already assigned. This could 
be done by using the monitor M command (Move) 
to store the pointers in a convenient location, 
returning to BASIC to make program changes, 
and then using the monitor again to restore the 
variable pointers from the storage area before 
continuing execution. V ARSA V simply performs 
these operations automatically via the routines 
SAVE (save pointers) and RESTOR (restore 
pointers) each time the keyboard is read . 

The appropriate operation is selected by 
comparing the current value of the pointer to the 
end of variable storage ($6D-$6E) to the stored 
value of this pointer. If the stored value is less 
than the current pointer value, a SA VE operation 
is performed; a RESTOR operation occurs if the 
current pointer value is less than the saved value. 
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Generally, this means that when the pointers are 
updated they are SA VEd the next time keyboard 
input is requested. RESTOR occurs after keyboard 
input only if the variable pointers have been reset 
to their default values. 

V ARSA V makes this comparison each time 
the keyboard is read unless the character entered 
is CTRL-C. In that case, a SA VE operation is per­
formed regardless of the current value of the vari­
able pointers. This exception is necessary in order 
to permit the variable tables to be cleared. To clear 
the variables, enter the CLEAR command (then 
carriage return) followed immediately by CTRL-C. 

Program Modification And RESET 
How to use V ARSA V is best learned by consid­
ering the sample program "V ARSA V Test" (Pro­
gram 2). Assume that V ARSAV is in effect and 
that V ARSA V Test is RUN. Execution will halt at 
statement 110 with a SYNTAX ERROR due to the 
misspelled NEXT. At this point the storage area 
holds the default values of the variable pointers, 
while the pointers themselves contain the current 
values assigned by Applesoft. These values must 
be saved before changing line 110. Entering the 
following line (or hitting any key) will accomplish 
this: 

llONEXT I 

As the first character of the line is entered, a 
SA VE operation is performed, preserving the 
variable pointers. When you hit RETURN, 
Applesoft will process the line, checking the first 
nonblank character to determine whether this is 
an immediate mode command or new program 
line input. Since the first character is a number, 
the line is treated as new line input, and Applesoft 
clears the variable pointers to their default values 
and stores the new line in memory. 

Suppose the command GOTO 90 is entered 
next. When the G is entered from the keyboard, 
V ARSA V will test the end of variable space pointer 
and determine that its (default) value is less than 
the stored value. This results in a RESTOR opera­
tion which sets the variable pointers back to their 
original (correct) values. The variables will be 
printed out as if there were no changes made in 
the program at all. 

To further complicate things, the effect of the 
RESET key has to be reckoned with. As mentioned 
previously, V ARSA Vis called via the KSW vector 
at $38-$39. Applesoft makes an indirect jump to 
the address held by the KSW vector whenever 
keyboard input is required. V ARSAV sets the 
KSW vector to point to itself instead of the normal 
input r.outine KEYIN. 

When RESET is hit, a number of operations 
occur which set the Apple's video output, 1/0 
vectors, and soft switches to defined states. The 



RESET sequence ends with an indirect jump to 
the address held in the soft entry vector (SOFfEV) 
at $3F2-$3F3, which returns control to the current 
operating language. As part of the sequence, the 
KSW vector is changed to its default value (point­
ing to KEYIN), thus disconnecting VARSAV. 

To counter this, VARSAV sets the soft entry 
vector to cause a jump to its own reset routine, 
which reconnects V ARSA V via the KSW vector, 
and then exits normally to BASIC. 

The task of setting these two vectors (KSW 
and SOFTEV) is even more complicated when 
DOS is present. DOS is also connected to Apple­
soft through the KSW vector, and calls to V ARSA V 
must be routed through DOS. In addition, DOS 
must set its own pointers after a system RESET 
just as V ARSA V must. Thus, V ARSA V must pass 
the value of KSW to DOS, and warmstart DOS 
(and BASIC) after a system RESET. 

As was mentioned, only the pointers, not the 
variables themselves, are lost when program 
changes are made. This is true only when the 
change does not lengthen the program. If the 
program is lengthened, the lower end of the vari­
able table will be overwritten by program lines 
and_ permanently lost. 

This problem is easily avoided by using 
LOMEM to establish a space in memory between 
the end of the program and the start of the variable 
tables. This space is then available for additional 
program line storage without disturbing the vari­
ables. A space of 256 bytes is adequate for about 
eight BASIC lines; such a space is easily allocated 
by using the following statement as the first line 
of each program: 

1 LOMEM : PEEK (105) +PEEK (106)•256 + 256 

If many changes are anticipated, the space can be 
made larger by increasing the last value in line 1. 
A more compact equivalent statement is: 

1 POKE 106, PEEK (106) + 1 

Again, the space can be increased in 256-byte 
increments by increasing the last value in the line. 

Using VARSAV 
Once V ARSA V has been loaded into memory, 
start the program from the beginning to set the 
KSWand SOFfEV vectors. The program as pre­
sented can be started with CALL 755. If the pro­
gram is relocated, start it using a CALL to the first 
byte of the program. Load or enter a BASIC pro­
gram as usual (try Program 2 the first time). Before 
running the program, enter CLEAR followed by 
CTRL-C to initialize the storage registers; then set 
LOMEM at least several hundred bytes beyond 
the end of the program to allow room in memory 
for added program lines. This can be done by 
entering LOMEM from the keyboard, or by incor­
porating one of the statements found in the previ-

ous paragraph, into the program. 
Start execution as usual with RUN or GOTO. 

The program can be interrupted at will, changed, 
and execution will still continue without any loss 
of variables . Problems with V ARSA V will occur if 
commands are entered from the keyboard which 
alter the variable tables or their pointers. Changing 
HIMEM or LOMEM may do this. Changing 
LOMEM will have no effect unless followed by 
CTRL-C, in which case all variables are lost; 
changing HIMEM will affect only strings. 

Of course, altering HIMEM or LOMEM can 
destroy variables whether V ARSA Vis in use or 
not, so these commands should never be used 
after variables have been assigned in a program. 
Another problem can result if a program is run 
when the pointer storage area of V ARSA V con­
tains garbage, or pointer values from another 
program. The CLEAR, CTRL-C sequence de­
scribed above should always be used to clear the 
pointer storage area before running a program. 

This could also be done automatically by 
placing the following line at the beginning of each 
program: 

2 CLEAR : CALL 808 

With these simple precautions in mind, V ARSA V 
can make programming and debugging in Apple­
soft a more pleasant, a faster job. 

Program 1: Hex Dump Of VAR.SAY 
e2Fe- ee es ee A9 4:5 AS e3 SD 
92F8- F2 e3 BC F3 B3 2e 6F FB 
e:see- A9 ee As e3 85 3B B4 39 
93SB- 4C EA 93 84 F9 2" 18 FD 
e319- 8:5 FA C9 83 FS 12 A:5 6E 
9318- CD :5S 93 99 18 OS S9 A:5 
932e- 6D CD 4F e3 9e eF Fe 18 
e32e- A9 e7 89 69 ee 99 48 B:s 
e330- BB 10 F7 3e 08 Ae 97 89 
9338- 48 03 99 69 "" 88 19 F7 
9348- A4 F9 A5 FA 6S 2e 9S 03 
0348- 4C BF 9D H H H 00 H 

Program 2: VAR.SAY Test 
18 REM VARSAV TEST 
29 LOMEM: PEEK < 1 llr.5> + PEEK < 1 "6 > a 

2:56 + ~ 
38 CLEAR 1 CALL 8881 REM SAVE ROUTINE 

AT S328 
4e A • 1:8 • 2:C • 3 
:58 AS • "A":BS • "B":CS • "C" 
68 FOR I • 1 TO 1 e 
78 ARRAY < I> • I 
88 NEXT I 
98 FOR I • 1 TO 18 
199 PRINT ARRAY<I> 
118 NESTI: REM THAT'S RIGHT! 
12" PRINT 
138 PRINT A,B,C 
148 PRINT 
1:58 PRINT AS,BS,CS 
168 REM TRY CHANGING THIS LINE (l 
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Graphics O Text 
In Four Colors 
Ted Baldwin 

Add four-color text to your Atari screen displays . These 
five programs demonstrate the ANTIC 4 display mode 
and allow you to save redefined characters for use in 
other programs. 

ANTIC 4 is a little-known Atari display mode. 
Similar to GRAPHICS 0, it is a character mode, 
with 40 columns and 24 lines per screen, and uses 
all 256 characters. However, it also has the capa­
bility to display characters in four colors. 

This is a result of the way ANTIC 4 interprets 
the character pattern . GRAPHICS 0, for instance, 
reads the character pattern one bit at a time. Each 
bit corresponds to one pixel of the character on 
the screen. The 1 bits are displayed at a different 
brightness than the 0 bits. ANTIC 4, on the other 
hand, reads the pattern two bits at a time. Each 
bit-pair corresponds to one pixel of the character. 
There are four possible combinations of two 
bits: 00, 01, 10, 11. Each combination represents a 
different color. The color corresponding to the 
bit-pair 00 is stored at location 712; the color for 
the bit-pair 01 is at location 708; the color for bit­
pair 10 is at 709; the color for bit-pair 11 is at 710. 

Redefined Characters 
Program 1 converts the display to ANTIC 4. 
Running the program will reveal one of the draw­
backs of ANTIC 4: The normal character set is 
useless. The characters on the screen are garbled 
because the normal character patterns are not 
designed to be read in bit-pairs. In order to make 
any practical use of ANTIC 4, you must redefine 
the character set. 

Program 2 does that. The bit pattern for each 
character is designed so that the characters will 
appear in different colors. Specifically, typing 
lowercase letters will display light blue uppercase 
letters; typing uppercase letters will display gray 
uppercase letters; typing a number will display . 
that number in gray; typing a shifted number will 
display that number in blue-green. 

Program 3 demonstrates the use of these 
characters in ANTIC 4. Be sure to run Program 2 
before running Program 3. The program first dis-
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plays normal GRAPHICS 0 text. Then it switches 
to ANTIC 4 and displays four-color text using the 
redefined character set. The colors are changed 
to orange, green, and blue-green on a pink 
background. 

Program 4 saves the redefined character set 
to disk and should be run after Program 2. Pro­
gram 5 loads the character set back in. Your own 
filename can be substituted in line 140 of both 
programs. 

You can add four-color text to your own pro­
grams by using Program 5 to load the character 
set and Program 1 to switch to ANTIC 4. Besides 
making your programs more colorful, these 
routines enable you to highlight important 
messages. 

Refer to the "Automatic Proofreader" article before typing 
these programs in. 

Program 1: The Original Characters 
ED10 DL=PEEK<560>+256*PEEK<561) 
Gn 20 POKE DL+3, PEEK <DL+3> +2 
IJ 30 FOR I =DL+6 TO DL+28 
Dn 40 POKE I, 4 
ON 50 NEXT I 

Program 2: Redefining The Characters 
DP30105 REM FIND TOP OF RAM MEMORY 
DC 30110 TOP=PEEK < 106 > 

NC30115 REM LOWER MEM TOP TO MAKE SAF 
ECB SPACESlLDCATION FOR CHARA 
CTER SET 

~30120 LOWTOP=TOP-5:POKE 106,LOWTOP 
BD30125 REM MOVE SCREEN MEMORY TO REF 

LECC6 SPACES}T NEW MEM TOP 
IK30130 GRAPHICS 0:? "PlEaSe Walt ":S 

ETCOLOR 4,4,4:SETCDLOR 1,0,2: 
SETCOLOR 0,8,8 

N630135 REM Z IS POINTER TO SUBROUTIN 
E.C7 SPACES}CS JS CHAR. SETS 
TART ADDRESS 

AO 30140 Z=3080!!1: CS=256 * < TOP-4 > 
IK30145 REM READ IN COLOR #1 LETTERS 
Gl 30150 H=CS+264:J=H+207:L=30300:K=1: 

GOSUE< Z 
1"30155 REM READ IN COLOR #2 LETTERS 
~30160 H=CS+520:J=H+207:K=1.5:GOSUB 

z 
IL 3 0165 REM READ JN COLOR #0 LETTERS 
N"30170 H=CS+776:J=H+207:K=0.5:L=3056 

0: GOSUE< . Z 
1630175 REM READ IN COLOR #1 NUMBERS 



~ATARI 
ATARI isa trademark ol ATARI , INC. 

ATARI 800XL.Call MOSAIC 
Atari 1050 64K Ram/400 . ..... 149.00 
Disk Drive .. .. . . . Call 64K Ram +Cable Kit 
Atari 1010 400/BOO .... . ..... 169.00 
Recorder ..... . . 77.00 48K Ram Kit . ... .. . 94.00 
Atari 1027 Printer . Call 16/32 Expander .. . . . 64.95 
Atari 850 32K Ram ...... . ... 77.95 
Interface ... . ... . Call Mosaic Adaptor .... 49.95 

Replacement Keyboard for Atari 400 . 54.95 
3rd Party Printer Interfaces 
lnterfast I . .. ... . ...... . . . .. .. ... .. .. 139.00 
Apeface w/cable included . . .. .. . . . ..... 69.95 
PRINTERS 
Axiom AT·100 . ... 229.00 Gemini 10X ......... Call 
Axiom AT-550 .. .. 329.00 Alphacom ... . .. . ... Call 
Epson ... . . .... . . .. Call Okldata 92A ....... .. Call 

Call for assorted Printer Packages 

A T A R 
ATARI 
Conversat ional Lang ·T .. 44.95 
My First Alphabet ·D . . .. 26.95 
Home Fii ing Mgr.· D .. ... 37.95 
Star Ra iders -Cart. ...... 32.95 
Assembly Editor -Cart ... 46.95 
Mai: roassembler-D .... . 67.95 
Invi tation to Program l·T . 19.95 
Basketball-Cart .. . ... . . 26.95 
Graph-lt·T ............. 15.95 

R~~r?~r~i~~Sa·ri : : : : : : : : ~~:~; 
Donkey Kong -Cart .... . . 37.95 
Ms. Pac· Man-Cart .... . . 39.95 
Eastern Front -Cart ..... 32.95 
Donkey Kong Jr. -Cart ... 39.95 
Pengo -Cart ........ . . .. 35.95 

~%?t~~~~cari: : : : : : : : : : ~:~~ 
Pole Posit ion -Cart ... . . . 39.95 
Microsoft Bas ic II-Cart .. 67.95 
Pa ln t ·D .. . . .... . . ... .. 33.95 
Caverns of Mars·Cart .. . 32.95 
Joust · Cart ........... . . 39.95 
Jungle Hunt -Cart ....... 35.95 
Marlo Bros.· Cart ..... . . 35.95 
Syncalc·D . ... . . . ... ... 74.95 
Atari Music· D .. ... .. . . . 29.95 

SIERRA ON-LINE 
Homeward· D . . ..... . .. 49.95 
Dari< Crysta l·D .. . . .. ... 27.95 
Frogger-0/T ......... .. 23.95 
Quest For Tires · D ...... 23.95 
Ultlma l ·D ........ . .... 23.95 
Ult lma ll ·D ... .. . ..... . 4t.95 
Wlzard / Prl ncess-D ..... 22.95 

INFOCOM 
Deadline-0 . ........ . .. 34.95 
Wilness ·D ......... .... 34.95 
Zorl< 1, 11 , lll ·D ......... . 27.95 
Starcross · D ... . . •.... . 27 .95 
Planelfall · D .....•.... . 34.95 
Suspended· 0 .....•... . 34.95 
Enchanter -0 . .. ..•..... 34.95 
lnfldel · D . ... . .. .. .. ... 34 .95 
Sorcerer-0 ........... . 34.95 

LJK 
Letter Perfect · D . .... ... 74.95 

S 0 F T 
BRODERBUND 
Arcade Machlne· D ... . .. 41 .95 
Bank St. Writer·D . .... . . 49.95 
Lode Runner- D .... . .... 23.95 
Drol · D . . . . .. . .... ..... 23.95 
Spare Change · D ....... 23.95 
Chopll fler-0 ........... 23.95 
Mask of the Sun · D ...... 27.95 
Operation Whlrlwind ·D .. 27.95 

EPYX 
Gateway To Apshal ·Cart 27.95 
Pltstop-Cart . . ... . ..... 27.95 
Fun With Music-Cart .... 27.95 
Jumpman Jr. ·Cart ...... 27.95 
Oragonrlders o f Pern-OIT 27.95 

~~~ri:: ~a~~~~~~S'!.:: ~:~~ 
Fun With Art-Cart . ... . . 27.95 
Summer Games- 0 ...... 27.95 
Puzzlemanla ·D ...... .. . 23.95 

SSI 
Carrier Force . D . ....... 41 .95 
Combat Leader-Oil .... 27.95 
Cosmic Balance -D ... .. . 27.95 
Cosmic Balance ll·D .... 27.95 
Fortress·D ............ 23.95 
Ralls West· D . ..... . . .. 27.95 
Broadsides -D .. ... . .... 27.95 
War In Russla· D .. .. .. .. 54.95 
Qu estron -D ... . .. . ..... 34.95 

SPINNAKER 
Up For Grabs· Cart ... . .. 27.95 
Cosmic Li fe-Cart ....... 23.95 
Facemaker-Cart . ...... . 23.95 
Alphabet Zoo-Cart .. ... . 23.95 
Fraction Fever-Cart . ... . 23.95 
Kids on Keys -Cart ...... 23.95 
Delta Drawlng ·Cart . .. . . 27.95 
Story Machine -Cart .... . 27.95 
Amazing Thlngs -D ...... 27.95 
Hey Diddle Olddle · D .... 20.95 
Snooper Troops 1or2 ·D .30.95 
Tralns · D .. . . ... . . .. ... 27.95 
Aerobics· 0 ............ 30.95 
Adventure Crea ture· D . . . 27.95 

DISK DRIVES 
Rana 1000 . . . .... . 
Trak . . . . . . . . . . . . . . c;:a11 
Concorde . . .. .. . .. P . or 
Indus GT . . . . . . . . . rices 
TOUCH TABLETS 
Koala Touch Tablet · D ... 69.95 
Koala Touch Tablet -Cart 74 .95 

RS232 Modem Adepter 
(Through serial port) .... 39.95 

MONITORS 
USI .. .. ... . ...... .... .. Call 
AMDEK . .. ............. Call 

STIMUTECH SUBLIMINAL 
SOFTWARE FOR ATARI 
AND CBM 64 
Expando·Vlslon Interlace 
w/one FREE Cart ... 99.00 
Weight Control 
Study Habits 
Stress Control 
Drinking Control 
Smoking Control 
Career Success 
Sexual Confidence 

Addit'I Rom Carts 29.95 ea. 

W A R E 
PARKER BROS. 
Astrochase ·Cart ....... 34.95 
Frogger-Cart ... . . ...... 34.95 
O·Bert ·Cart . .... ... .. . 34.95 
Popeye· Cart ...... . .... 34 .95 

MISCELLANEOUS 
FOR ATARI 
Castle -Wolfensteln· D . . . 20.95 
Home Accountant · D .. .. 52 .95 
Master Type -0/Cart .... 27.95 
Spelunker- 0 .... . ...... 27.95 
Fl ight Simulator ll ·D .... 37.95 
Zombles-0/T . . ........ 23.95 
Mr. Robot ·D ........... 23.95 
River Ra id-Cart ....... . 31.95 
Dlskey ·D . ............. 34.95 
Ultima lll ·D ... . ........ 41.95 
Miner 2049'er-Cart . .... . 34.95 
Scraper Caper-Cart ..... 34 .95 
Basic XL-Cart .......... 74.95 
Monkey Wrench II -Cart .. 49.95 
Omnimon . . ..... . ..... 82.95 
Starbowl Football ·DIT . . 22.95 
Hockey-Cart . . . . . .. .. .. 27.95 
Flip Flop -D/T . . ...... . . 20.95 
Boulder Oash ·DIT ...... 20.95 
Encounter ·DIT . . . ..... . 23.95 
Quasimoto · 0 IT . . ... .. . 23.95 
N.Y.C.· DIT .... . . . ... . . 23.95 
Compute Books ... . ... .. Call 
Pitfall· Cart ...... .. .... 31 .95 
Codewriter -D . ..... . ... 69.95 
The Heis t · D .... . . ..... 27 .95 
Mac 65XL·Cart ........ . 74.95 
Jupiler Mlsslon ·D ..... . 34 .95 
Nibbler-0 .......... . .. 20.95 
Air Support -DIT . ....... 23.95 
Pogo Joe-0 /T . ......... 20.95 
Analog Compend ium 
·Book .. ....... . ........ 9.95 
Movie Maker- D ......... 41 .95 
Antica 4·0 ... . . . . ...... 34.95 

Hundreds of item1 avalleble 
for the Atari ind CBM 64 ... 
pleese call. 

COMMODORE64:: 
CBM 64 .. ... ... ........... ... . . . .. Call 
1541 Disk Drive . . ............ . .. . 239.00 
1526 80 Column Printer .. . .... .. . . 279.00 
1530 Datasette .... . . . . ... .. . .... . 66.00 
1702 Color Monitor .... ... ..... . . . 249.00 
1650 AD/AA Modem ... .. . . ........ 89.00 
RS 232 Interface ..... . . . ...... . ... 44.00 

· COMMODORE 64 SOFTWARE 
Program Ref. Guide 19.95 
Assembler-D ...... 17.95 
Easy Finance 

I, II , II, IV ·D ...... 19.95 
Easy Calc·D ....... 64.95 
Easy Mall·D . .... . . 17.95 
Easy Script ·D ..... 39.95 
Easy Spell ·D .... . . 19.95 
Logo ·D ....... . . . . 49.95 

The Manager-D ... . 37.95 
General Ledger ·D .. 37.95 
Accts. Rec.- D ... . . 37.95 
Accts. Pay.·D ..... . 37.95 
Magic Desk·D . .. .. 52.95 
Zork I, II or 111 · 0 ...• 29.95 
Suspended·D . . .. . . 29.95 
Starcross -D .. .. . . . 29.95 
Deadline· D ........ 29.95 

COMMODORE~SOFTWARE 
ACCESS 
Neutral Zone· DIT . . . .. . 23.95 
Spri temaster- 0/T ...... 27.95 
Beachhead -Oil . . . ... . 23.95 
Music Composer- D . . .. 27.95 

HES 
Multlplan · 0 .. . ..... ... 69.95 
64 Forth-Cart ...•.. . .. 41 .95 
HES Writer-Cart . ...... 32.95 
HES Mon-Cart ........ 27.95 
Turtle Graphics -Cart .. . 41 .95 
Mutant Camels .. . ..... 20.95 
HES Modem . . ........ 59.95 
Super Zaxxon . .. . ... .. . Call 

SYNAPSE 
Blue Max · DIT ......... 23.95 
Zaxxon -DIT . . ......... 27.95 
Morgul·D/T . . .. . ... . .. 23.95 
Shamus 11-0/T ..... .. . 23.95 
Sentlnal -0 /T . . . .. . ... . 23.95 
Pharoah's Curse· DIT . . 23.95 
Slamball ·DIT ... ...... 23.95 
Zepplin·DIT .. . .... .. . 23.95 

CARDCO 
Card print/ A .. ...•.... . 59.95 
Cardprlnt I B . . .. . • . . . . . 37 .95 
Cardco + G ...... . .... 64.95 
Cardboard/5 . ......... 54 .95 
Cardkey . .. . . . . .. . .... 29.95 
Cardettel I . .. ... ... . . . 29.95 
Cardwriter /I .......... 29.95 
Cassette Recorder ... .. 47.95 

~;~~e~~~~~~~IT. : : : : : ~U~ 
Mail Now ·D ........... 27.95 

HAN DIC 
64 Forth -Cart ...•..... 29.95 
64 Graf -Cart . . ........ 23.95 
Stat 64 ·Cart .. .... .... 23.95 
Cale Result Easy-Cart . . 34.95 
Gale Result Advanced -074.95 
The Diary-Cart ........ 23.95 
The Tool ·Cart ......... 29.95 

CBS SOFTWARE 
Call for items and prices. 

SPINNAKER 
Trains· D . .. .. .. . ... .. 27.95 
Kidwriter·D ... . .•• . ... 23.95 
Alf In The Caves-Cart .. 27.95 
Jukebox -Cart . . .. . .... 23.95 

CYMBAL 
Accounts Payable · 0 ... 52.95 
Accounts Receivable · 0 52.95 
Inventory Control · D . ... 52.95 
Invoice Wrlter-0 ... . ... 52.95 

MISCELLANEOUS 
FORCBM 64 
Fllght Simulator 11 · 0 . .. 37.95 

N i~r~b~:~.sri~~ 1 
..... . .. . 20.95 

Praticalc PS · D . .. . .. . . 59.95 
M·Flle·D .. . .......... 64.95 
Word Pro 3+ /Spell · D .. 74.95 
Home Accountant ·D ... 52.95 
Step By Step·DIT ...... 44.95 
Barron's Sat.· 0 . . . .. . . . 59.95 
Money Manager·DIT .. . 19.95 
Bristles -DIT . ......... 20.95 
Telestar 64-Cart ....... 37.95 
Star League 

Baseball·DIT ......• 20.95 
Castle Wolfensteln· D . . 20.95 
Sorcerer- 0 . . . ...... .. 34.95 
Computer Baseball· D .. 27.95 

~;~~;~~ro~:f~~i :o: :: jj:~~ 
Mastertype -Cart .... . .. 27 .95 
Solo Flight·D .. . .... . . 23.95 
Vic Switch ... ....... . 124.95 
Paper ~llp · D . . ........ 64.95 
Delph i s Oracle ·D .... . 74.95 
Super Buscard 11 ... . .... Call 
lnstaspeed-0/T ..•.... 99.95 
Codewri ter. D . . . .... . . 69.95 
Cyberia Farm Mgr. -0 ... 37.95 
First Class Mail · D .... . 34.95 
Aztec·D .. ........ •. . . 27.95 
Popeye-Cart ..... . . . .. 34.95 
Ultlma 111 -D .. . ...... . . 41.95 
Ultlma 11 -D ... . .. . . .. .. 41 .95 
Miner 2049er-Cart ... .. 27.95 

ACCESSORIES 
WICO Joystick . . .... . . . Call 
Flip 'n' File Trunks . . ... 20.95 
Flip 'n' File Cart . ... . . . 20.95 

Data Perfect ·D . . .... . .. 74.95 
Spell Perfect · 0 .. . .. . • . . 64.95 To Order Call Toll Free 

For Technical Info, Order 
Inquiries, or for Wisc. Orders · 

Joysensor . .... . ... . . . 24 .95 
Elephant Disks 

D • Disk T ·Cassette 
Cart • Cartridge 800-558-0003 414-351-2007 

(Box of 10) .. . ....... 2000 
WICO Trakball ........ 37.95 
KRAFT Joystick ....... 15.95 

[fl]@ ®ll!l00©[}{]£00®~ l?@!Rl [MJ£@'iY~OO©&OOlID - . @!Rl WO®& Z 
. . 

ORDERING tNFORMATfON. For fast delivery send ca shier's check, money order or direct bank transfers. Personal and company checks 
allow 2 weeks to clear. Charges for COO are $3.00. School Purchase Orders welcome. In CONTINENTAL USA, Include $3.00 shipping per 
software order. Include 3% shipping on all Hardware orde rs, minimum $3.00. Mastercard & Visa please Include card# and expira tion 
date. WI residents please add 5% sales tax. HI, AK, FPO, APO, Canadian orders- add 5% shipping, minimum $5.00. All olher fore ign 
orders, please add 15% shipping, minimum $10.00. All goods are new and Include factory warranty. Due to our low prices, all sales are 
final. All defective returns _must have a return authorization number. Please call 414 -351 -2007 lo obtain an RA# or your return will NOT 
be accepted for replacement or repair. Prices and availability are subject to change without notice. 

COMPUTABILITY 
P.O. Box 17882 

Milwaukee. WI 53217 

ORDER LINES OPEN 
Mon· Fri t1 AM · 7 PM CST 
Sat 12 PM • S PM CST 



Er.30180 H=CS+128:J=H+79:K=1:L-30570:G 
OSUB Z 

1130185 REM READ IN COLOR #2 NUMBERS 
J630190 H=CS+8:J=H+55:K=1.5:L=30650:G 

OSUB Z:H=CS+64:J=H+7:L=30560: 
GOSUB Z:H=CS+72:J=H+7:L=30640 
:GOSUB Z 

8130200 H=CS+256:J=H+7:L=30560:GOSUB 
z 

HP3 0205 REM READ IN COLOR #0 NUMBERS 
JF30210 H=CS+80:J=H+15:K=0.5:L=0:GOSU 

B Z:H=CS+104:J=H+7:GOSUB Z:H= 
CS+120:J=H+7:GOSUB Z:H=CS+224 
:J=H+23:GOSUB Z 

lH30220 H=CS+472:J=H+23:GOSUB Z 
DA 30235 REM READ IN SPACE CHARACTERS 
6030 240 H=CS:J=H+7:GOSUB Z:H=CS+496:J 

=H+23:GOSUB Z 
H30300 DATA 4,1,2,3,3,2,3,4 
NH30310 DATA 4,2, 3 ,2,3,3,2,4 
OC30320 DATA 4,2,3,5,5,3,2,4 
OH3033 0 DATA 4,6,3,3,3,3,6,4 
OF30340 DATA 4,2,5,2,5,5,2,4 
OJ303 50 DATA 4,2,5,2,5,5,5,4 
0630360 DATA 4,2,5,5,3,3,2,4 
OE 3 0 3 7 0 DAT A 4 , 3 , 3 , 2 , 3 , 3 , 3 , 4 
NH 3 0 3 8 0 DAT A 4 , 2 , 1 , 1 , 1 , 1 , 2 , 4 
~30390 DATA 4,7,7,7,7,3,2,4 
OA30400 DATA 4,3,3,2,6,2,_3,4 
OJ30410 DATA 4,5,5,5,5,5,2,4 
N030420 DATA 4,3,2,2,2,3,3,4 
OA30430 DATA 4,3,2 , 2,3,3,3,4 
0830440 DATA 4,2,3,3,3,3,2,4 
0630450 DATA 4,2,3,3,2,5,5,4 
0630460 DATA 4,2,3,3,3,3,2,7 
0030470 DATA 4,2,3,2,2,3,3,4 
0030480 DATA 4,2,5,2,7,7,2,4 
~30490 DATA 4,2,1,1,1,1,1,4 
NP30500 DATA 4,3,3,3,3,3,2,4 
N030510 DATA 4,3,3,3,3,2,1 , 4 
OA30520 DATA 4,3,3,3,2,2,3,4 
NP30530 DATA 4,3,3,1,1,3,3,4 
NN30540 DATA 4,3,3,2,1,1,1,4 
OF 30550 DATA 4, 2, 7, 1, 1, 5, 2, 4 
OE30560 DATA 4,2,3,3,3,3,2,4 
08 3 0 5 7 0 DAT A 4 , 6 , 1 , 1 , 1 , 1 , 2 , 4 
PE30580 DATA 4,2,7,8,6,5,2,4 

PC30590 DATA 4,2,7,2,7,7,2,4 
PB30600 DATA 4,7,8,3,2,7,7,4 
OF30610 DATA 4,2,5,2,7,3,2,4 
OC30620 DATA 4,2,5,2,3,3,2,4 
OH30630 DATA 4,2,7, 1, 1,5,5,4 
OC30640 DATA 4,2,3,2,3,3,2,4 
PA30650 DATA 4,2,3,2,7,7,7,4 
ON30660 DATA 4,4,4,4,4,4,4,4 
8630670 DATA 9,9,9,9,9,9,9,9 
FH 3 0 6 8 0 DAT A 1 0 , 1 0 , 1 0 , 1 0 , 1 0 , 1 0 , 1 0 , 1 0 
6A30690 DATA 11,11,11,11,11,11,11,11 
B030695 REM TELL ATARI CHAR.SET LOCAT 

ION 
El 30700 Pm: E 756, TOP-4 
8E30705 REM SETUP FOR ANTIC 4 DISPLAY 
ff30710 DL=PEEK<560J+256*PEEK<561J:PO 

KE DL+3.PEEK<DL+3l+2:FOR I=DL 
+6 TO DL+28:POKE I,4:NEXT I 

ND 30720 END 
1130795 REM SUBROUTINE TO READ DATA I 

NTOC6 SPACES}CHARACTER SET 
OL30800 FOR l=H TO J:READ G:ON G GOSU 

B Z+20,Z+30,Z+40,Z+50,Z+60,Z+ 
70,Z+80,Z+90,Z+100,Z+110,Z+12 
0:NEXT I 

FH 30805 IF L=0 THEN RETURN 
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1630810 RESTORE L:RETURN 
JF30820 POKE I,32lK:RETURN 
NA30830 POKE I,168lK:RETURN 
""30840 POKE I,136lK:RETURN 
AN 30850 PO KE I, 0: RETURN 
HP 30860 PO~: E I, 128lK: RETURN 
""30870 POKE I, 160*K:RETURN 
6030880 PO KE I,8*K:RETURN 
Jl30890 POKE I,40lK:RETURN 
CH30900 POKE I,85:RETURN 
FD30910 POKE I,170:RETURN 
Fl30920 POKE I,255:RETURN 

Program 3: ANTIC 4 Demonstration 
LS 5 GRAPHICS 0 
KG 1 0 P 0 S I T I 0 N 1 5 , 1 0 : ? " < 1 3 } " 
0120 POSITION 15,11:? .... • •• • ... 
"K30 POSITION 15,12:? "•<11 SPACES>•" 
BN 40 POSITION 15, 13:? ... GRAPHICS ... 
"050 POSITION 15,14:? "•<11 SPACES>•" 
AA 60 POSITION 15, 15:? "•CS SPACESH!l 

<5 SPACES>•" 
NC70 POSITION 15,16:? "•<11 SPACES>•" 
PE80 POSITION 15, 17:? ... • • • • • •" 
l690 POSITION 15,18:? "<13 }" 
DB 95 FOR I=0 TO 1000: NEXT I 
IL 100 DL=PEEK(560J+256lPEEK(561l:POKE 

DL+3,PEEK<DL+3l+2:FOR I=DL+6 T 
0 DL+28:POKE I,4:NEXT I:POKE 75 
6,PEEK<106l+1 

OP 110 SETCOLOR 4, 4, 2 
LI 120 POSIT I ON 15, 10:? " { 13 , } " 
EP 130 POSIT I ON 15, 11:? "<,} _._ ..... _._. 

- {'}" 

L" 140 POSITION 15,12:? II { !'} 

{11 SPACES}{,}" 
LO 150 POSITION 15, 13:? " {'} 

{11 SPACES><,}" 
JD 160 POSITION 15, 14:? II {' } AnTiC ~ 

{' } .. 
"c 1 70 POSITION 15,15:? " {' } 

{11 SPACES}{,}" 
"E 180 POSITION 15,16:? " {,} 

{ 11 SPACES}{,}" 
Fl 190 POSITION 15, 17:? " {' } -·-·-·-·-· { } " - ' LP 200 POSITION 15,18:? " { 13 

' 
} .. 

BC 210 FOR I=0 TO 2000:NEXT !:GRAPHICS 
0 

Program 4: Save Character Set 

FD110 CHSET=PEE K <756l 
lF 120 CHSET=CHSETl256 
GE 130 TRAP 180 
~1 40 OPEN #1,8,0,"D:CHSET":REM YOUR 

FILENAME HERE 
JH 150 FOR 1=0 TO 1023 
~ 160 A=PEEK<CHSET+Il:PUT #1,A 
CA 1 70 NEXT I 
GD 180 CLOSE # 1 

Program 5: Load Character Set 
LB 105 POKE 106,PEEK<106l-4:GRAPHICS 0 
JH110 POKE 756,PEEK<106J 
BL 120 CHSET=256 *PEE K ( 106 > 
SE 130 TRAP 180 
~1 40 OPEN #1,4,0,"D:CHSET":REM YOUR 

FILENAME HERE 
JH 150 FOR I =0 TO 1023 
~ 160 GET #1,A:POKE CHSET+I,A 
CA 1 70 NEXT I 
GD 180 CLOSE # 1 
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Stephen Levy. Editor. COMPUTE! Books 

Atari BASIC has no built-in TAB or SPC functions. 
Here are four ways you can set up T ABs. 

Although there are no TAB or SPC functions built 
into Atari BASIC, the functions do exist. It is true 
that these functions are somewhat less convenient 
than those found in other BASICs, but they are 
no less powerful. 

Most Atari users overcome the need for a 
TAB by using the POSITION statement. The POSI­
TION statement is similar to the TRS-80 command 
PRINT AT. The short program below will illustrate 
how the POSITION statement works. 

lS PRINT CHRS<12S> 
2S FOR X=S TO 2S 
30 POSITION X,X:PRINT X 
40 NEXT X 

Two zero page locations are useful when the 
TAB function is needed. The following program 
accomplishes the same task as the previous pro­
gram, but uses a POKE to location 85. 
10 PRINT CHR$(12S> 
20 FOR X=0 TO 20 
30 POKE BS,X:PRINT X 
40 NEXT X 

The number POKEd into 85 is the actual col­
umn to which the cursor is moved. If the cursor is 
at column 30 and the computer encounters a POKE 
to 85 less than 30, the cursor will move to the next 
line. The cursor will not move to the specified 
location until something is actually printed on the 
screen. 

The second useful page zero location is 201. 

Try this: 
POKE 201,lS:PRINT "COMPUTE!","Magazine" 

Notice how the words have been separated. The 
next example will help you understand how dif­
ferent numbers POKEd into 201 will affect the tab 
stops. The program will accept only numbers 
from 4 to 29. 
10 PRINT CHR$(12S> 
20 TRAP 20:PRINT "HOW MANY SPACES BE 

TWEEN TAB STOPS";:INPUT TAB 
30 IF TAB<4 OR TAB>30 THEN 20 
40 POKE 201,TAB 
50 PRINT :PRINT "POKE 201,";TAB 
60 COL=PEEKCBS>:PRINT COL, 
70 IF COL+TAB>3B THEN 90 
80 GOTO 60 
90 PRINT :GOTO 20 

If you POKE 201, 1 the computer will leave 
three spaces. Likewise, POKE 201,2 will leave 
four spaces. POKE 201,0 will cause problems when 
the next PRINT statement with a comma is 
encountered. 

Spaces 
Perhaps the simplest method of leaving spaces 
between prints is to put spaces within quotes. 
This may be the preferred method when spacing 
is used just a few tim·es within a program. How­
ever, when this method is needed often within a 
program and the number of spaces will vary, it 
may be convenient to create a string of 38 spaces. 
Once the string is created, you need to call only 
the number of spaces required. 
10 DIM SPC$(38 ) :SPC$= " " :SPC$(38>=SP 

C$:SPC$(2 ) =SPC$ 
Location 201containsa10 when the Atari is turned 20 PRINT "15";SPC$(1,15>;"spaces" 

on, which means that the tabs have been set to 
10. By POKEing another number into this location, 
we can change the tab settings. Placing a comma 
after a PRINT statement will cause the next PRINT 
statement to print at the next available tab stop. 

Nicely Formatted Names 
Let's assume you wish to create a listing of names, 
nicely formatted on the screen. You can use any 
one of the methods discussed here. Each program 
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with a difference! 
SuperTerm - the only software that communicates w ith 
them all! Information networks such as CompuSeN e; 
business and university mainframes; free hobby bulletin 
boards. 

Professionals and students : SuperTerm·s VTl02 emulation 
gets you on-line in style. Advanced video fea tures, graphics. 
full -screen edit ing, 80/ 132 column through sidescroll ing. 
extended keyboard - perfect for EDT. DECMail. etc. Even 
download your workfiles and edit off-line! Full printer and 
editor support; other emulations available. 

Researchers and writers: SuperTerm·s built-in text editor 
helps you create. edit. print. save. send and receive text 
files - articles. stories. reports. inventories. bibliographies - in 
short, it's your information work station. Access 
CompuSeNe, Dow Jones Information Network. 
Dialog/ Knowledge Index. Western Union 's Easylink. The 
Source. and many more. Optional Sprinter accessory saves 
printing time and s !see below). 

Computer hobbyists: Join in the fun of accessing hundreds 
of free bullet in board systems !BBS) for Commodore. Apple. 
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software for printing and listing as a stand-alone interface. 

Requires: parallel printer such as Epson. Gem1rn. MKrolme. C.Uoh. 
I Min. speea 35 cps.I 

CommOdore 64 1s a trademark o f CommodOfe Electronics. Ltd . 

Send tor a tree brochuni. 
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below uses one of these methods, but all create 
the same screen display. 

Program 1: TAB Using POKE 201 

10 PRINT CHR$Cl25):PO KE 2 01,1 3 
20 DIM NAMESC10>,ADDRESSSC25> 
30 PRINT "NAME" , "{3 SPACES >ADDRESS" 
50 PRINT 
60 FOR A=l TO 4 
70 READ NAMES,ADDRESS$ 
80 PRINT NAMES,ADDRESS$ 
90 NEXT A 
100 END 
110 DATA ADAMS,12 MAIN STREET 
120 DATA ARTHUR , 1515 SUNNY STREET 
130 DATA SMITHSON,100 CIRCLE DRIVE 
140 DATA WEEKS,2 DONNA LANE 

Program 2: TAB Using A string Of Spaces 
10 PRINT CHR$C125> 
20 DIM SPC$C38>,NAME$C10>,ADDRESS$C2 

5) 
30 SPCS=" ":SPCSC38>=" ":SPC$C2>=SPC 

$ 

40 PRINT "NAME";SPC$C1,12J;"ADDRESS" 
50 PRINT 
60 FOR A=l TO 4 
70 READ NAME$,ADDRESS$ 
80 PRINT NAMES;SPC$CLENCNAME$J,12J;A 

DDRESS$ 
90 NEXT A 
100 END 
110 DATA ADAMS,12 MAIN STREET 
120 DATA ARTHUR,1515 SUNNY STREET 
130 DATA SMITHSON,100 CIRCLE DRIVE 
140 DATA WEEKS,2 DONNA LANE 

Program 3: POSITION Example 
10 PRINT CHR$Cl25J 
20 DIM NAME$Cl0>,ADDRESS$C25> 
40 PRINT "NAME":POSITION 18,l:PRINT 

" ADDRESS" 
50 PRINT 
60 FOR A=l TO 4 
70 READ NAME$,ADDRESS$ 
80 PRINT NAMES:POSITION 14 , A+2:PRINT 

ADDRESS$ 
90 NEXT A 
100 END 
110 DATA ADAMS,12 MAIN STREET 
120 DATA ARTHUR,1515 SUNNY STREET 
130 DATA SMITHSON,100 CIRCLE DRIVE 
140 DATA WEEKS,2 DONNA LANE 

Program 4: POKE as Example 
10 PRINT CHR$C125> 
20 DIM NAME$Cl0>,ADDRESS$C25> 
40 PRINT "NAME";:POKE 85,18:PRINT "A 

DDRESS" 
50 PRINT 
60 FOR A=l TO 4 
70 READ NAME$,ADDRESS$ 
80 PRINT NAME$;:POKE 85,15:PRINT ADD 

RESS$ 
90 NEXT A 
100 END 
110 DATA ADAMS, 1 2 MAIN STREET 
120 DATA ARTHUR,1515 SUNNY STREET 
130 DATA SMITHSON,100 CIRCLE DRIVE lll't 

140 DATA WEEKS,2 DONNA LANE V 



Garbage Collection 
On Commodore Computers 

Part1 
Jim Butterfield. Associate Editor 

There's a sneakt; event lying in wait for you within 
most Commodore machines. It's called garbage collec­
tion, and it will show up, seemingly unpredictably, in 
any of several ways. Your program may seem to run 
slowly or erratically in "spurts." The program may 
have frequent pauses, each of which lasts several seconds. 
Worst of all, the program may pause for much longer 
periods of time--a minute, ten minutes, or even 
longer--and will seem to have "crashed." The user 
might be tempted to turn the machine off, thinking that 
it has failed . 

The garbage collection phenomenon isn't Limited to 
Commodore machines, of course. Much of what is said 
here may be applied to other computers. The specific 
remedies that will be given for VIC, 64, PET, and CBM 
can b~ adapted to suit the different logic of other 
machmes. Conversely, not all Commodore machines 
~ave $a~bage collection problems; for example, machines 
zdentifymg themselves as 4.0 won't have these delays. 

An Example 
Try this on your computer: 
100 DIM A$(800) 
110 FOR J=l TO 800 
120 A$(J)=CHR$(65) 
130 NEXT J 
140 PRINT "X" 
150 PRINT FRE(0) 
160 PRINT "Y" 

I.t w~ll take a few moments to perform the 
loop m Imes 110 to 130. You would expect this. 
But unle~s you know about garbage collection, 
~ou won t expect much of a delay in the last three 
lines; after all, they are just PRINT statements. 

Try it. If there's a delay between printing X 
and Y, that's a garbage collection pause. 

To illustrate the odd nature of garbage collec­
tion, try this: Change line 120 to read A$0) = "A" -
this is the same thing, of course, since CHR$(65) 
is the letter A. But this time the delay disappears 
when you run the program. 

Why It Happens 
When a program assigns a value to a string vari­
able, it may do so in either of two ways. If the 
string exists completely within the program, it 
will be used "where it lies"; there's no need to 
make a copy. For example, a program statement 
such as 500 X$ = "HELLO" will use the string 
HELLO right out of the program where it lies. 
Similarly, the statements: 800 DATA COFFEE 
and 900 READ R$ will cause the string COFFEE to 
be used from within the DATA statement; it won't 
be moved to any other place in memory. There 
doesn't seem to be a name for this kind of string: 
I'll use the term static string to refer to a string 
used directly from its place within a program. 

On the other hand, some strings can't be 
used this way. If I create a string with an INPUT 
statement or by using a string manipulation com­
mand such as STR$() or CHR$( ), the computer 
m~st ~nd a pla~e to put this newly formed string. 
~s kind of string must be packed away into a 
stnng storage area. I'll use the term dynamic string 
to refer to strings of this type. 

Now, let's suppose that a running program 
creates a dynamic string with the statement 
INPUT A$. The user types in the string-say, 
EBENEEZER-which will be packed into the string 
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storage area. Later, the program loops and asks 
for more input with INPUT A$, and the user now 
types in MARY. MARY, too, gets packed into the 
string storage area; but even though Ebeneezer is 
no longer needed (he's been replaced by Mary), 
the old string is not erased. Instead it lies dead in 
memory-as garbage. 

Let's talk for a moment about the string stor­
age area. It's located near the top of available 
BASIC memory: above the program, above the 
variables, and above the arrays. Dynamic strings 
are placed at the top of this area. As more and 
more strings are created, they work their way 
downward. Often, many discarded strings will be 
left behind-Ebeneezer and his friends-yet no 
attempt is made to reclaim the wasted space. 

This type of thing continues until the dynamic 
strings bump into the top of BASIC, variables, 
and arrays. At that time, the waste space must be 
cleaned up; hence, "garbage collection." 

Bad Timing 
Garbage collection can take up a lot of time; more 
about this in a moment. Worse, it's hard to predict 
when it will strike. It's difficult to code in a JUST 
A MOMENT message when you don't know when 
that moment will arrive . 

You can force a garbage collection by using 
the FRE(O) function. In order to measure free mem­
ory space, the BASIC interpreter must repack the 
strings. But doing this may not buy you much. 
You'll find that doing a garbage collection saves 
you no time on the next one. If the illustrative 
program above is still in your computer, restore 
the original line 120 and RUN. When the program 
is complete-pause and all-type GOTO 140. 
You'll find that the second collection takes just as 
long as before, even though we know there's no 
garbage to be collected. 

You may estimate garbage collection timing 
by using this crude rule of thumb: 

G.C. Time= (Number of dimensioned strings) 
times (Number of dynamic strings) 
divided by ten; 

Answer is in milliseconds. 

Caution: This is a very crude formula. The actual 
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time varies from machine to machine and is also 
dependent on average string length. If we work 
out this formula in terms of the example, we'll get 
800 times 800 divided by 10, giving 64,000 milli­
seconds or slightly over a minute. Don't worry if 
your machine gave you a noticeably different 
time. It's the principle that counts here; and any­
thing over a few seconds is too long. We must 
learn how to reduce this time drastically. 

Causes Of Garbage Collection 
All we need to do is learn not to leave waste strings 
lying around; no waste space, no need for garbage 
collection. That's easy for me to say, but it will 
take another article to go into the details of how 
to do it. 

The following rules hint at the details that I'll 
give in the second part of this article: 

1. Don't move strings around. It's tempting 
to move strings when your program is doing a 
sorting job. Don't do it; instead of moving strings, 
move an "index" array. 

2. If you transfer strings into and out of com­
puter memory in "blocks," set the unused strings 
to "null"; for example, A$(X) =" ". When your 
strings are at a minimum-just before reading in 
the next block-force a quick collection with FRE(O). 

3. Identify the garbage-making areas of your 
program. The most common is a GET or GET# 
loop which builds longer strings through concate­
nation. By fiddling with pointers immediately 
before and after such operations, you can perform 
a "local" garbage cleanup with great savings of 
time. 

4. Some arrays may be changed to numeric 
instead of string-for example, "April 6, 1984" 
may be stored as numeric 19840406. Reducing 
strings reduces garbage collection time. . 

5. If all else fails: When garbage collection 
seems imminent, write all strings to disk and clear 
them from memory; force a quick collection; read 
all the strings back in. 

Details on all this next time. 
Copyright© 1983 Jim Butterfield @ 
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mcommodore 
SOIT\\.\RE f"OR C-6·t 

Business 
Multiplan .. . ...... . ...... .. . • .... S 89.00 
WordPro 3 + 164 w!SpellRight Plus . . . S 79.00 
SpellRight Plus . . . .... . . . ...... . .. S 55.00 
Cale Result (Advanced) . . .... . .. . ... S 95.00 
Cale Result (Easy) .. . ........ .• .... S 45.00 
Mirage Concepts (data base) ........ S 95.00 
Mirage Concepts 
(40 & 80 elm W/P with Dictionary) .. S 95.00 

Horne Accountant (Continental) .... . . S 69.00 
Tax Advantage (Continental) . . . .. .. . . S 49.00 
Southern Solutions Accounting 

Gil. AIR, AIP, P/R, l/M ...... . each$ 69.95 
Utilities 

Super Basic 64 ............. . . .... $ 35.00 
Super Copy 64 . ............. ... . . S 35.00 
Sketch Pad 64 .. . ... . ...... .. . .... S 75.00 
64 Forth ...... . .............. . .. s 45.00 
MTS Terminal Package 
(up and down load) ....... . .... . . S 35.00 

Simons Basic . . . ..... . •.......... S 19.95 
80 Column Expander ...... . ....... S 55.00 

ACCESSORIES 

Solo Right (Simulator) ...... . .... . . S 34.95 
Oscar by Databar 
(Bar Code Reader) .......... . . S 79.95 

CBM 1541 Disk Drive . . ........ . . . . S 249.00 
Concord Parallel Disk Drive .... . . S 345.00 
Concord Slave Drive . . . . . . . . . . . Call 
MSD Super Disk (Single) . . . . .... . .. S 395.00 
MSD Super Disk (Dual) . ....... . . .. . S 695.00 
Vic 1650 Automatic Modem .... •.. .. S 109.95 
Hayes Smart 300 Modem ... . .. . ... . $ 249.00 
Hayes Smart 1200 Modem .. . . .. . . . . $ 629.00 
Vic 1530 Datasette . . . . .... . .. .. . .. S 65.00 
CBM 1520 Printer Plotter . . . . . . ... . . S 179.95 
5 Slot Expander (64) ..... . . .. . . . .. . S 65.00 
Printer Utility Program (Gardco) . . .. . . S 19.95 
64 Relay Cartridge . ....... . ...... . $ 45.00 
Numeric Key Pad ................. S 49.00 
Alien Voice Box (Talks & Sings) ....... S 119.00 
When I'm 64 (Disk) . ...... . ..... . . S 35.00 
Texas Instruments LCD Programmer. .. S 55.95 
Verbatim Diskettes: 
Single Sided/Single Density ........ S 26.00 
Single Sided/Double Density . . . .... . S 30.00 
Double Sided/Double Density . . . ... . $ 42.00 
Vic 20: 

3-Slot Expander ... .. . .. .• . . . .. .. S 39.00 
6-Slot Expander ... . .. .. . •. .. . . . . S 79.95' 
16K Memory .. .. . ....... ... .... $ 79.95 

a s 

CBM 4023 Ribbons . . . .. .. . . . .. . .. S 12.00 
CBM 8023 Ribbons .. . .... . . .. . . .. S 14.95 
Rip N' File 10. 15. 25. 50 . ........... . .. Call 
Power Strips wtsurge stopper. . . . . . . . Call 
Computer Care Kit ............. . . . S 19.95 

l\TERF.\CES 

lnterpod (full compatibility!!) 
(Intelligent IEEE & RS232) . . . . . . . . Call 

The Connection (By Tyrnac) 
(Commodore Graphics + 2K Buffer) S 95.00 

Cardco + G Parallel Interface ... . ... . S 79.00 
Vic Switch ... .. ... . .. . . . .... . . . . . S 149.95 
ADA 1800 (Parallel-8032 only) . .. . ... S 129.00 
ADA 1450 (Serial-8032 only) .... . . . . S 149.00 
Pet-to-IEEE Gable ..... . ...... . .... $ 39.00 
IEEE-to-IEEE Gable ................ S 49.00 
4 Prong AIV Cable . . ......... . ... . . S 15.00 
Centronics Gable (male to male) ..... S 34.95 
RS232 Cable (male to male) .... . .. . S 31.95 
Custom Computer Cables 
(we make to your specifications) . . . . Call 

MO'.lillURS 

CBM 1702 Color Monitor . .. . .. ... .. $ 269.00 
Panasonic CT-160 Color . . . . . . . .. . . . Call 
Panasonic TR· 120 (Green) . . . . . . . . . . Call 
Panasonic TR-120 (Amber) . . . .. . . . . Call 
Panasonic DT· 1300 (RGB) .......... S 395.00 
Monrtor Stand (lilt & Swivel) ...... .. S 29.95 
RGB Monitor Gable: 

ET· 100C (Apple) . .......... . . . .. . S 33.80 
ET·101C(IBM) .... .. . . . . .. .. .. . . S 33.80 

LElTEH Ql .\l.IT't' l'Rl\TERS 

Transtar 120 (80 column) . .... .. ... . S 535.00 
Transtar 130 (132 column) ....... . .. $ 725.00 
CBM 6400 Printer ...... . .. .. ... . .. $1425.00 
NEC Spinwriter . . . . . . . . . . • . . . . . . . . Call 
Card co LQ/1 Printer . . .. ... . . .. . $ 565.00 

DOT umm l'Rl\TERS 

CBM MPS-801 Printer (SOcps) .. . .. . S 245.00 

DEALERS INQUIRIF.S WELCOME 
Gall to Order 

1-800-527-1738 
All Others Call 

1-214-231-2645 

Micro-Sys 
T R I B U T 

Okidata 82A ..... . . . . ...•. .. ..... S 412.50 
Okidata 83 .... . ...••. . ... • . . . .. . S 635.00 
Okidata 84P ... . . . . .. .. . . . ... .. .. $1165.00 
Okidata 92P ................ . .... S 519.00 
Okidata 93P . . . . ....... . . .. . .. ... $ 810.00 
Panasonic KX-P1090 Printer . . . . . . . . . Call 
Panasonic KX-P1091 Printer . . . . . Call 
Panasonic KX-P1092 Printer . . . . . . . . . Call 
Panasonic KX-P1093 Printer . . . . . Call 
Star Gemini 10X ..... . ........ . ... S 295.00 
Star Gemini 15 ... . ... . .... . .. . ... S 499.00 
Star Gemini Delta 10. . . . . . . . . . . . . . . Call 

<:0\1.\tODORF. Ill 'SllllESS \L\Cll l\ES 

Executive 64 portable (new) . . . . . . . . . Call 
B128-80 128k Bus. Machine (new) . . . Call 
SuperPet (5 languages) ..... . ...... $1059.00 
CBM 6032: ....... . . . ....... . .. . . $ 625.00 
CBM 2031 single disk ......... . ... . S 295.00 
CBM 8050 Dual Disk 1 meg . . .. . .... S 995.00 
CBM 8250 Dual Disk 2 rneg . ... . .... $1295.00 
64K Expansion Board .. . . . . . . .. . ... S 275.00 
SuperPet Upgrade Krt .. . . . ......... $ 695.00 

Bl Sl\ESS SOH\\ \Rf.-805! 

WordPro 4 + or 5 + .. . ...... . .. . . $ 305.00 
Gale Result .. .. . .. ... . . . .. . . .. . . . $ 199.95 
The Manager .... .. . ..... .. . . .. .. : S 199.00 
BPI Accounting System 

(5 separate modules) .... . ....... . S 325.00 
Southern Solutions Accounting 

System Ill (Per/Module) . . . . . ...... S 285.00 
Mc Term Communications Package . . .. S 175.00 

Bl Sl'.\ESS SOIT\\AHE- BWi-80 

Superscript II . . . . . . . . . . . . . . . . . . . . Call 
Superbase . . . . . . . .. .. .. . . . . . . . .. Call 
Superolfice . . . . . . . . . . . . . . . . . . . .. . Call 
Complete Accounting Systems . . . . . . . Call 
Mailing List Manager . . . . . . . . . . . . • . Call 
Order Entry/Point of Sale . . . . . • . . Call 
Cale Result . . . . . . . . . . . . . . . . . . Call 

TER.\tS 

Orders under 50.00add10.00 Handling fee 
Mastercard, VISA, Money Order, Bank Check 
COD (add 5.00) 
Add 3% For Credrt Gards 
All Products In Stock Shipped Wrthin 24 Hours 
F.O.B. Dallas, Texas 
All Products Shipped Wrth Manufacturers 
90 Day Warranty 
PRICES ARE SUQJECT ID 
CHANGE wrruour NOTICE. 

0 R s 
641 Presidential Drive • Richardson . Texas 75081 • 9.30 a.m -6 :30 p.m (Mon -Fn ) • 10:30 a.m.-2:30 pm (Sat.) 



Programming 
64Sound 

Part 1 

John Michael Lone 

This in-depth look at sound for the 64 provides you 
with practical methods for controlling the 64's SID chip 
from BASIC. This two-part article starts off with a brief 
discussion of sound and music in general. 

Sight and sound are two essential components of 
successful computer games. Though the methods 
used to produce visual images differ from one 
computer to another, it is not too hard to produce 
an image that looks something like what you want. 
When designing space games, it's really easy, 
because just about anything can look like a 
spaceship. 

Producing sound, however, can be quite a 
different matter. How can you produce the sound 
of a laser gun when dealing with such unfamiliar 
concepts as frequency, waveforms, and en­
velopes? (Actually lasers don't make any noise, 
but you know the sound I mean.) 

Without a pretty expensive test setup, it can 
seem impossible to produce exactly the sound 
you're looking for. The only recourse is trial and 
error. Still, if you understand a little about the 
physics of sound and how it relates to the sound 
generator you're using, you can produce credit­
able results. 

Real Sound 
Sound is produced when physical objects vibrate. 
Vibrations are then set in motion in the air and 
travel through the air as sound waves to our ears. 
Sound, in its purest form, has only two physical 
attributes, frequency and amplitude. Frequency, the 
number of vibrations per second, is usually meas-
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ured in cycles per second, or hertz. The higher the 
frequency or pitch of the sound, the higher a note 
sounds to our ears. 

We've probably never heard a tone that con­
sisted purely of one frequency. Physical objects 
also create vibrations at frequencies which are 
multiples of a fundamental frequency . The pres­
ence and quantity of these overtones determine 
the tonal quality, the color or timbre, of the sound. 
It's this tonal quality that determines whether a 
noise we hear sounds like a banjo or a drum (al­
though there are other factors which we'll get to 
in a minute) . 

Different instruments and objects produce 
these overtones in varying amounts. Some pro­
duce strong overtones which are even multiples 
of the fundamental frequency. Some produce 
tones which are rich in the odd multiples . There 
really is no limit to the variety of tonal qualities 
that exist in the real world. 

On some organs, and on some music synthe­
sizers, you can specify the exact amount of each 
overtone you want included in each sound. On 
the synthesizer included in the Commodore 64, 
this is handled through the different types of 
waveforms that can be selected. But how does a 
waveform relate to tonal quality? 

Waveforms 
Figure 1 shows a sine wave at the fundamental 
frequency (all pure tones are sine waves) and at 
the first overtone or second harmonic. Notice that 
when we add the two waveforms together, the 
result no longer exactly resembles a sine wave. In 
Figure 2 we have continued adding sine waves of 
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Figure 1: 
Fundamental And Sound Harmonics Combined 
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Figure 2: 
Adding Third And Fourth Harmonics Brings 
Out Sawtooth 
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higher harmonics . You can see now that the re­
sulting total waveshape is beginning to resemble 
a sawtooth, one of the waveforms available from 
the Commodore 64's Sound Interface Device 
(SID). If we kept adding the higher harmonics 
until we reached infinity, we would have a perfect 
sawtooth. 

So the shape of the wave actually defines the 
harmonic content of the sound. Since all pure 
tones are sine waves, the shape of the wave gen­
erated by a sound synthesizer is actually as­
sembled from sine waves that are multiples of the 
fundamental frequency. 

The Commodore 64' s SID has a choice of 
three basic waveforms and white noise, which is a 
collection of random frequencies. The three 
waveforms are a triangular wave, a rectangular 
pulse wave, and a sawtooth wave. The rectangular 
pulse wave also has a variable pulse width or duty 
cycle, which allows you additio:f\al freedom to 
vary the color of the sound produced. None of 
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these waveshapes corresponds exactly to the 
sound produced by any instrument. It is also im­
possible to duplicate the complex harmonics of a 
real instrument simply by choosing one of these 
three waveforms. They do, nevertheless, give 
you the flexibility to produce a wide variety of 
color content, and you can get close to the par­
ticular sound you're seeking. 

The harmonic content of the triangular wave 
diminishes very quickly, and the color of the wave 
consists almost entirely of the fundamental fre­
quency. The sawtooth wave is the richest in terms 
of harmonics and the square wave falls in between. 
However, since the pulse width of the pulse wave 
can be varied, it can also contain a great variety of 
harmonic content. 

Sound Envelopes 
Earlier we said that sound consists of two qualities, 
frequency and amplitude. We've discussed pri­
mary frequency and how harmonic overtones are 
defined by the shape of the wave, but what about 
amplitude or loudness? 

We don't mean how loud the sound is simply 
in the sense of volume, but rather how quickly 
the sound rises to its full strength and how quickly 
it dies down again to silence. 

If you play an organ, you know that the sound 
of a note almost immediately reaches its full 
strength after you press the key and just as quickly 
dies down when you release the key. To our ears, 
it's just about instantaneous. 

This is quite different from plucking a guitar 
string, where the sound quickly (but not quite 
instantaneously) reaches its full height and then 
slowly dies down, so that the tone continues sev­
eral seconds after the note was struck. Violins, 
xylophones, banjos, and woodwinds all are dif­
ferent in the way that the sound rises, is sustained, 
and then dies down. Generally, these qualities 
are referred to as the envelope of the sound. 

Figure 3: Waveform Shapes 
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Figure 4: 
The Envelope Defines The Height Of Individual 
Waveforms 
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If you look at Figure 4, you will see how a 
sound looks if you could feed it into an oscillo­
scope. We can see the shape of the wave. The 
shape of the envelope defines the characteristics 
of a sound in a manner very similar to the way 
that harmonic content defines a sound. 

The Commodore 64 uses a four-part sound 
envelope (see Figure 5) . The first phase, called 
the attack, is the length of time it takes for the 
sound to reach its full volume. The second phase 
is the decay. During this phase, the sound de­
creases from the peak achieved during the attack 
phase to the level set for the sustain phase. J:?uring 
the third or sustain phase, the volume remams 
constant. In the final phase, the release, the vol­
ume decreases to zero. 
Figure 5: 
Attack/Decay/Sustain/Release Envelope 

SUSTAIN 
DECAY RELEASE 

Sust.in level = 8 

Not all sounds have this four-part volume 
envelope. Some have only an attack and release 
phase, and some (like the organ) have only the 
sustain phase. We can achieve all these on the 
Commodore 64 simply by setting the other phases 
to zero. 

Table 1: ADSR Envelope Values 

VALUE ATTACK DECAY RELEASE 
RATE RATE RATE 

======== ======== ======== ======== 
0 2 ms 6 ms 6 ms 
1 8 ms 24 ms 24 ms 
2 16 ms 48 ms 48 ms 
3 24 ms 72 ms 72 ms 
4 38 ms 114 ms 114 ms 
s 56 ms 168 ms 168 ms 
6 68 ms 204 ms 204 ms 
7 80 ms 240 ms 240 ms 
8 100 ms .3 sec .3 sec 
9 .25 sec .75 sec .75 sec 
10 .5 sec 1.5 sec 1.5 sec 
11 .8 sec 2.4 sec 2.4 sec 
12 1 sec 3 sec 3 sec 
13 3 sec 9 sec 9 sec 
14 5 sec 15 sec 15 sec 
15 8 sec 24 sec 24 sec 

======== ======== ======== ======== 

The Commodore's SID allows us to set the 
attack, decay, and release phases to any one of 15 
values or to zero. The times that correspond to 
the 15 values can be seen in Table 1. The times 
vary from milliseconds to seconds. Please note 
that the table does not include times for the sustain 
phase. The SID allows you to set a sustain volume 
level, but you must control the length of the sus­
tain by opening and closing a gate. That gate is bit 
0 of the fourth register in the SID chip. We'll cover 
this in greater detail later. 

To turn the sound on in the SID chip, you 
must open the gate. As soon as the gate is opened, 
the sound level begins to rise at a rate determined 
by the attack. Once the peak level is reached, the 
sound begins to decline to the level set for the 
sustain. The rate at which it declines is defined by 
the decay. 

However, if the sustain level is set at 15 (the 
highest choice), the decay phase is essentially 
meaningless because the sustain level and the 
peak of the attack phase are the same. Thus the 
decay phase has nowhere to decay to. 

Once the decay phase is complete, the sustain 
cycle will continue as long as the gate is open. 
Once the gate is closed, the release phase begins 
and the volume falls from the level set for the 
sustain phase to zero. So, how long is the sustain 
phase? 

Obviously, the sustain phase lasts as long as 
the time that the gate is open minus the time re­
quired for the attack and decay phases. If you 
close the gate too soon, you may have no sustain 
phase at all. If you close it really early, you'll cut 
short your decay or attack and decay phases as 
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Figure 6: standard Four-Part Envelope 
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Figure 6b: Piano-like Envelope 
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well. Figure 6 shows several combinations of 
attack, decay, and release values and how they 
interact with the gate to produce the sound 
envelope. 

Programming Sound 
The SID is reaUy a quite amazing chip. It takes 
just 29 registers in your computer's memory, and 
with those 29 registers (actually you won't even 
use them all) you can produce a great variety of 
sounds. We' ll call them registers, but they' re actu­
ally a row of 29 bytes of memory. 

For our purposes, we'll consider only the 
first 21 registers in the SID chip. We' ll also briefly 
consider the twenty-fifth register, which sets the 
volume (no volume, no sound) . 

The first 21 registers break down into three 
groups of seven. That's because the SID has three 
voices, and the seven register groups perform 
almost the same function for all three voices. That 
makes it far easier-all we have to learn is how to 
program seven registers . 

Table 2 gives the functions qf the seven regis­
ter groups. Registers 0 and 1 hold the frequency. 
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Figure 6a: Organ-like Envelope 
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Figure 6c: Piano-like Envelope 
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Register 0 contains the least significant byte, and 
register 1 the most significant byte. With two reg­
isters you can record only numbers less than 
65512. That sounds pretty high, but the frequency 
contained in the two registers relates to the inter­
nal oscillator (clock) of the Commodore 64 and 
does not translate to the frequency we are familiar 
with in terms of cycles per second (hertz) . To trans­
late into hertz, you must multiply the frequency 
contained in the two registers by .059605. This 
means that the highest frequency the SID can 
produce is 3904 hertz. The frequency can go as 
low as zero, but the sound system in your TV set 
probably won't reproduce a frequency of less 
than 50 hertz (or 840 to the SID) . 

The easy way to load the frequency into the 
two registers is to use this program segment: 
100 S=54272 :REM (STARTING ADD RESS OF SID 

CHIP) 
110 F0=FR/ .059605 : REM FR=FREQUENCY IN CYC 

LES/SECOND 
120 F2=INT(F0/256) : Fl=F0-256*F2 
130 POKE S, Fl : POKE S+l,F2 

If you already know the frequency in terms 



Table 2: 
Map Of Sound Interface Device (SID) Registers 
ADDRESS RE6 e BIT 7 BIT 6 BIT S BIT 4 BIT l BIT 2 BIT I BIT 0 

VOICE OIE 
FRElllECV REGISTERS 
542n 0 C<·-- FAElll£NCY UJll ORDER 8VTE -->l 
54273 I C<-- FREllUEICV HIGH ORDER BVTE -->J 
PULSE 11111Tl! REGISTERS 
54274 2 C<-- PlllSE lllDTH LOii ORDER 8Y1E -->l 
5427S 3 [(--BITS 7-4 HOT USED->)[ HIBl£ST 4 BITS OF PULSE lllDTHl 
CONTRl1. RESISTER 
54276 4 CHOISEJCPULSE JCSIWTH. JCTRIAHSJC TEST JC RING J[ SYNC JC &ATE J 
ATTACIVDECAV RESISTER 
54277 5 C<- ATTACK VALLE ->JC<-r- DECAV \Ml.IE ->l 
SUSTAIN/RELEASE REGISTER 
54278 6 C<- SUSTAIN 1.£\e. ->JC<- RElEAaE VALIE ->l 

VOICE fllO 
F!tEQlENCV RESISTERS 
54279 7 C<-- FREaEN:V UJll ORDER BVTE -->l 
54280 8 C<-- FREaEN:V Hl&H ORDER BYlE - ->J 
PULSE WIDTH REGISTERS 
54281 9 C<-- PULSE WIDTH UJll ORDER 8VTE -->J 
54292 10 C<--llTS 7-4 ICIT USED->JC HIGIEST 4 BITS OF PULSE lllDTHl 
CONTROL REBISTER 
54211J II CHlllSEJCPULSE JCSAllTH. JC1RIAH6J[ TEST JC RI NB JC &Vic: J[ &ATE J 
ATTACK/DECAV RESISTER 
54284 12 C<-- ATTACK VALUE ->lt<- DECAY VALUE ->l 
asTAIN/REl..EASE RESISTER 
54285 1.3 C<- SUSTAIN 1.£\e. ->lC<- R£LEASE l/ALIJE ->J 

VOICE TIRE 
FRall£NCY REGISTERS 
54286 14 C<-- FREllUEICY Lllll ORDER 8VTE -->J 
54287 1:1 C<-- FREQIEHCY HIGH ORDER BYTE -->J 
PULSE lllDTH RESISTERS 
54288 16 C<-- PULSE WIDTH LOW ORDER BYTE -->l 
54289 17 l <--BITB 7-4 HOT IJSED->JC HIGl£ST 4 BITS OF PUL9E lllDTHJ 
CONTROL REGISTER 
542'!0 18 CHlllSEJCPULSE lCSAlffil. JCTRIAHSJC TEST ll RINI! It SYNC JC &ATE I 
ATTACK/DECAY REGISTER 
54291 19 l<- ATTACK \Ml.IE - >JC<- DECAY VALUE ->J 
SUSTAIN/RELEASE REGISTER 
542'12 20 C<- SUSTAIN 1.£\e. ->JC<- REL£AllE VALUE ->I 

VOLi.i£ RESISTER 
542'16 24 C--HOT COYERED IN THIS ARTICLE•lt<- VOLi.i£ CDNTRll. ->J 

of the SID chip, you can omit line 110. 
The next two registers contain the pulse width 

of the rectangular pulse wave. This value is a 12-bit 
number with the eight least significant bits stored 
in register 2, and the four most significant stored 
in bits 3-0 of register 3. The four remaining bits of 
register 3 are not used. If you are using something 
other than a rectangular pulse wave, you don't 
have to worry about these two registers. 

The pulse width can take a value from 0 to 
4095, which corresponds to a range of 0 to 100 
percent for the duty cycle. A value of 2048 implies 
a 50 percent duty cycle and generates a square 
wave. If these two registers are set to zero and 
the rectangular pulse wave is selected, no sound 
will be produced. 

The following program segment can be used 
to set the pulse width. 
140 P0=DC*4095/100:REM DC=DUTY CYCLE IN % 
150 P2=INT(P0/256):Pl=P0-256*P2 
160 POKE S+2,Pl:POKE S+3,P2 

We should add here that a duty cycle of 10 percent 
will sound exactly the same as a duty cycle of 90 
percent. For some advanced applications the two 
may sound different, but for a solitary rectangular 
pulse wave voice, there will be no difference . 

Next month we'll get into more complicated 
music programming. © 

Apple Input 
And Menu Screens 

Don Jordon 

The screen formatting and menu display techniques 
demonstrated here will make your Apple programs 
easier to use. 

Menus and formatted screens are two excellent 
ways to make programs more user-friendly . The 
two programs included here are simple examples 
of these techniques. 

The "Menu Screen" routine (Program 1) gen­
erates a menu and uses a selection bar to help the 
user choose program functions . To create the 

illusion of movement by the selection bar, lines 
370-390 blot out the existing bar, and lines 310-340 
place a new bar on the next line. 

The "Input Screen" routine (Program 2) prints 
a form on the screen and indicates, by the length 
of the inverse blank field, the amount of data to 
be entered. A subroutine can be added to check 
for field length, if desired. The correction routine 
(lines 500-570) lets you correct a data section with­
out affecting any other part of the program. 

PRINT CHR$(7) rings a bell, prompting the 
user to answer a question printed on the screen. 
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Using GET rather than INPUT saves keystrokes 
in answering these screen prompts (the RETURN 
key need not be hit to enter data that is input with 
a GET) . 

Program 1: Menu Screen Routine 

17" 
19" 
2111111 
21e 
22e 
23" 
240 
2se 
26" 
27" 
28111 

29111 

300 
310 
315 
32111 
330 
34111 
35111 
36111 

37iJ 
380 
390 
400 
410 
420 
49iJ 
S0iJ 

1iJiJ0 
111110 
1020 

CLEAR 
HOME 
PRINT "********* MENU ***********" 
PRINT "1-STEP NUMBER 1" 
PRINT "2-STEP NUMBER 2" 
PRINT "3-STEP NUMBER 3" 
PRINT "4-STEP NUMBER 4" 
PRINT "S-STEP NUMBER S" 
PRINT "6-STEP NUMBER 6" 
PRINT : PRINT 
PRINT "HIT <RETURN> TO SELECT --OR __ .. 
PRINT "HIT ANY OTHER KEY TO CHANGE 

SELECTION" 
I '"' 2 

VTAB I 
HTAB 17 
INVERSE 
PRINT " 
NORMAL 
BET XS 

II• , 

IF XS • CHRS 
SOTO 49111 

VTAB I 

<13> THEN Y • I - 1: 

HTAB 17 
PRINT II .. 

I • I + 1 
IF I > • 8 THEN I • 2 
GOTO 310 
VTAB 14 
ON Y GOTO 1000,20111111,311100,41111110,5000 
'6000 

REM STEP N0.1 PROCEDURES 
PRINT "STEP NO. 1" 
GOTO 7000 

MEMOREX 
II.DIBLE DISCS 
WE Will NOT BE UNDER­
SOLDI! Call Free (800)2354137 
for prices and information. Dealer 
inquiries invited and C.O.D.'s 
accepted 

PACIFIC 
EXCHANGES 
100 Foothill Blvd . 
San Luis Obispo . CA 
93401. In Cal. call 
(800) 592-5935 or 
(805) 543-1037 
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211100 
2010 
2020 
30iJ0 
3010 
3020 
4000 
4010 
4020 
5000 
5010 
5020 
6000 
6010 
6020 
7000 

REM STEP N0.2 PROCEDURES 
PRINT "STEP NO. 2" 
GOTO 701110 
REM STEP N0.3 PROCEDURES 
PRINT "STEP NO. 3" 
GOTO 701110 
REM STEP N0.4 PROCEDURES 
PRINT "STEP NO. 4" 
SOTO 7000 
REM STEP N0.4 PROCEDURES 
PRINT "STEP NO. S" 
GOTO 7000 
REM STEP N0.6 PROCEDURES 
PRINT "STEP NO. 6" 
GOTO 7000 
END 

Program 2: Input Screen Routine 

18iJ CLEAR 
19iJ DIM AS<S,1iJiJ) 
20iJ HOME 
210 PRINT "UU*NAME Sc ADDRESS INPUT * 

22flJ 
23flJ 
240 
25iJ 
26flJ 
27flJ 
28flJ 
290 
30flJ 
31" 
3212J 
33iJ 
335 
340 
345 
350 
36111 
37111 
380 

****" 
PRINT "1-NAME----------" 
PRINT "2-ADDRESS LINE 1" 
PRINT "3-ADDRESS LINE 2" 
PRINT "4-CITY STATE ZIP" 
PRINT "S-TELEPHONE NO.-" 
FOR I • 2 TO 6 
VTAB I 
HTAB 17 
INVERSE 
PRINT " 
NORMAL 
NEXT I 

x - 1 
FOR I • 2 TO 6 
VTAB I: HTAB 17 
INPUT AS<I - 1,X> 
NEXT I 
PRINT : PRINT CHRS <7> 
PRINT "DO YOU WISH TO MAKE 
CTI ON <Y OR N> ?"; 
GET XS 
IF XS • "Y" THEN GOTO SiJll1 
IF XS • "N" THEN GOTO 450 
VTAB 7: SOTO 370 
PRINT CHRS <7>; 

" 

A CORRE 

390 
400 
410 
420 
450 
460 PRINT "DO YOU HAVE ANY MORE TO ENT 

ER <Y OR N>?"; 
GET XS 
IF XS • "N" THEN GOTO 101110 

470 
480 
48S IF XS • "Y" THEN X • X + 1: SOTO 2 

490 
500 
5UJ 

111111 
VTAB 8: GOTO 45111 
PRINT CHRS <7>; 
PRINT "ENTER LINE NUMBER YOU WISH 
TO CORRECT"; 

S20 BET V 
530 y - y + 1 
S4iJ VTAB Y 
55111 HTAB 17 
56111 INPUT AS<Y - 1,X> 
S70 VTAB 7 
S80 SOTO 37111 
lflJllJflJ REM PRINT OR SAVE TO DISK 
UJ10 END c 



A Beginner's Guide 
To Typing In Piograms 

What Is A Program? 
A computer cannot perform any task by itself. 
Like a car without gas, a computer has potential, 
but without a program, it isn't going anywhere. 
Most of the programs published in COMPUTE! are 
written in a computer language called BASIC. 
BASIC is easy to learn and is built into most com­
puters (on some computers, you have to purchase 
an optional BASIC cartridge). 

BASIC Programs 
Each month, COMPUTE! publishes programs for 
many machines. To start out, type in only pro­
grams written for your machine, e.g., "TI Version" 
if you have a TI-99/4. Later, when you gain ex­
perience with your computer's BASIC, yeu can 
try typing in and converting certain programs 
from one computer to yours. 

Computers can be picky. Unlike the English 
language, whiCh is full of ambiguities, BASIC 
usually has only one "right way" of stating some­
thing. Every letter, character, or number is signif­
icant. A common mistake is substituting a letter 
such as 0 for the numeral 0, a lowercase l for the 
numeral lj or an uppercase B for the numeral 8. 
Also, you must enter all punctuation such as col­
ons rutd commas just as they appear in the 
magazine. Spacing can be important. To be safe, 
type in the listings exactly as they appear. 

Braces And Special Characters 
The exception to this typing rule is when you see 
the braces, such as DOWN}. Anything within a 
set of bra<i:es is a special character or characters 
that cannot easily'be listed in a printer. When you 
come across such.a special statement, refer to the 
appropriate key for your computer. For example, 
if you have an Atari, refer to the "Atari" section 
in. "How To Type COMPUTE!'s Programs." 

About DATA statements 
Some programs contain a section or sections of 
DATA statements. These lines provide informa­
tion needed by the program. Some DATA state­
ments contain aetual programs (called machine 
language); others contain graphics codes. These 
lines are especially sensitive to errors. 

Lf a single number in any one DATA statement 
is mistyped, your machine could '1ock up," or 
"crash." The keyb0ard, break key, and RESET (or 
STOP) keys may all seem "dead," and the screen 

may go blank. Don't panic- no damage is done. 
To regain control, you have to turn off your com­
puter, then turn it back on. This will erase what­
ever program was in memory, so always SA VE a 
copy of your program before you RUN it. If your 
computer crashes, you can LOAD the program 
and Look for your mistake. 

Sometimes a mistyped DATA statement will 
cause an error message when the program is RUN. 
The error message may refer to the program line 
that READs the data. The error is still in the DATA 
statements, though. 

Get To Know Your Machine 
You should familianze yourself with your com­
puter before attempting to type in a program. 
Learn the statements you use to store and retrieve 
programs from tape or disk You'll want to save a 
copy of your program, s0 that you won't have to 
type it in every time you want to use it. Learn to 
use your machine's editing functions. How do 
you change a line if you made a mistake? You can 
always retype the line, but you at least need to 
know how to backspace. Do you know how to 
enter inverse video, lowercase, and control char­
acters? It's all explained in your computer's 
manuals. 

A Quick Review 
1. Type in the program a line at a time, in order. 
Press RETURN or ENTER at the end of each line. 
Use backspace or the back arrow to correct 
mistakes. · 
2. Check the line you've typed against the line in 
the magazine. You can check the entire pFogram 
again if you get an errnr when you RUN the 
program. 
3. Make sure you've entered statements in braces 
as the appropriate control key (see "How To 
Type COMPUTE!'s Programs" elsewhere in the 
magazine). 

We regret that we are no longer able to respond to 
individual inquiries about programs, products, or 
services a-ppearing in COMPUTE! due to i1Wreasing , 
publication activity. On those infrequent occasions 
when a puulished program contains a 'typo, the correc­
tion will a-ppear on the CAPUTE! page, usually within 
eight weeks. If you have specific questions about items 
or programs which you've seen in COMPUTE!, please 
send them to Readers' Feedback, P. 0 . .Box 5406, 
Greensboro, NC 27403. C 
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H~w To Type COMPUTE!'s Programs 
Many of the programs which are listed in COMPlITB! contain 
special control characters (cursor control, color keys, inverse 
video, etc.). To make it easy to tell exactly what to type when 
entering one of these programs into your computer, we have 
established the following listing conventions. There is a 
separate key for each computer. Refer to the appropriate 
tables when you come across an unusual symbol in a program 
listing. If you are unsure how to actually enter a control 
character, consult your computer's manuals. 

Atari 400/800 
Characters in inverse video will appear like: l!l:Nw: .... ..,_ .. llJ:(llf 

Enter these d>aracters with the Atari logo key, !Al. 
lltl.., you ,._ Typ• S.. 

<CLEAR> ESC SHIFT < K Cl ear Ser-..., 
CUP> ESC CTRL - 1' Curscr Up 
<DCMI} ESC CTRL • ~ Curscr llcMr'I 
<LEFT> ESC CTRI.. + + Curscr Lrit 
CRIGHT> ESC CTRL. I + Curscr Right 
CBACI< S> ESC OEJ-ETE 4 Backspac• 
<DELETE> ESC CTRL. DELETE U Del.t• charact..-
CUISERT> ESC CTRI.. INSERT D Insert char-acter 
CDE1.. LINE> ESC SHIFT DELETE D Delft:• lin• 
<INS LINE> ESC SHIFT iNSERT a ln....-t line 
<TAB> ESC TAB ~ TAB k•Y 
<CLR TAB> ESC CTRL TAB Q Cl •ar tab 
<SET TAB> ESC SHIFT TAB D s.t tab stop 
<BELL> ESC CTRI.. 2 '"1 Ring buzz..-
CESC> ESC ESC °" ESCAJ)• k•Y 

Graphics characters, such as CTRL-T, the ball character• will 
appear as the "normal" letter enclosed in braces, e.g. {T J. 

A series of identical control ch~racters, such as 10 spaces, 
three cursor-lefts, or 20 CTRL-R's, will appear as !10 
SPACES J ,II 3 LEFf JI, 120 R l, etc. If the character in braces is 
in inverse video, that character or characters should be en­
tered with the Atari logo key . For example, l R l means to 
enter a reverse-field heart with CTRL-comma, l Sm J means to 
enter five inverse-video CTRL-U's. 

Commodore PO/CBMMC/64 
Generally, any PET/CBMNI064 program listings will contain 
words within braces which spell out any special characters: 
I DOWN I would mean to press the cursor down key. l 5 
SPACES l would mean to press the space bar five times. 

To indicate that a key should be shifted (hold down the 
SHIFT key while pressing the other key), the key would be 
underlined in our listings. For example, ~ would mean to 
type the S key while holding the shift key. If you find an 
underlined key enclosed in braces (e.g., {10 ~} ),you should 
type the key as many times as indicated (in our example, 
you would enter ten shifted N's) . Some graphics characters 
are inaccessible from the keyboard on CBM Business models 
(32N, 8032). 

For the VlC and 64, if a key is enclosed in special brackets, 
~ :>}, you should hold down the Commodore ketj while pressing 
the key inside the special brackets. (The Commodore key is 
the key in the lower left comer of the keyboard.) Again, if 
the key is preceded by a number, you should press the key 
as many times as indicated. 

Rarely, you'll see in a Commodore 64 program a solitary 
letter of the alphabet enclosed in braces. These characters 
can be entered by holding down the CTRL key while typing 
the letter in the braces. For example, {A} would indicate that 
you should press CTRL-A. 

About the quote mode: you know that you can move the 
cursor around the screen with the CRSR keys. Sometimes a 
programmer will want to move the cursor under program 
control. That's why you see all the {LEFf}'s, {HOME}'s, 
and !BLU l's in our programs. The only way the computer 
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can tell the difference between direct and programmed cursor 
control is the quote mode. 

Once you press the quote (the double quote, SHIFf-2), 
you are in the quote mode. If you type somethfng and then 
try to change it by moving the cursor left, you'll only get a 
bunch of reverse-video lines. These are the symbols for 
cursor left. The only editing key that isn't programmable is 
the DEL key; you can still use DEL to back up and edit the 
line. Once you type another quote, you are out of quote mode. 

You also go into.quote mode when you INSerT spaces 
into a line. In any case, the easiest way to get out of quote 
mode is to just press RETURN. You'll then be out of quote 
mode and you can cursor up to the mistyped line and fix it. 

Use the following tables when entering special characters: 

VICAnd64 
When You When You 
Read: Press: See: Read: Press: See: 
{CLR} I SHUT 11 CLRIHOME II (GRN} I CTRL 1011 
{HOME} I CLRIHOME • (BLU} I q"RL10• 
{UP} I SHIFT 11 t CRSR t II {YEL} I CTRL 10. 
{DOWN} I• CRSRt II (Fl} n 

{LEFT} I SHIFT I ie:CRSR • 1111 (F2} 12 

(RIGHT} ie:CRSR-.i • (F3} f3 

{RVS) I CTRL I GJ II (F4) f4 

(OFF} I CTRL I CQ • (FS} fS 

(BLK) I CTRLI~ • {F6) f6 

{WHT} I CTRLI~ Ill (F7} f7 

ICTRLID fl {F8} I £8 I ' 
(RED) 

(CYN) ~ 1 .... 1 I CTRLID lllili.. 
(PUR) I CTRL I Ci] • t 8[[] 

All Commodore Machines 
Clear Screen { CL R} 
Home Cursor { HOME} 
CursorUp {UP} 
Cursor Down {DOWN} 
CursorRight {RIGHT} 

Cursor Left {LEFT! 
Insert Character { INST} 
Delete Character {DEL} 
.Reverse Field On {RVS} 
Reverse Fie.Id Off {OFF} 

Apple II / Apple II Plus 

• • • • • • • • • • 

AU programs are in Applesoft BASIC, unless otherwise 
stated. Control characters are printed as the " normal'' char­
acter enclosed in braces, such as l D l for CTRL-D. Hold 
down CTRL while pressing the control key. You will not see 
the special character on the screen. 

Texas Instruments 99/4 
The only special characters used are in PRINT statements to 
indicate where two or more spaces should be left between 
words. For example, ENERGY {lOSPACESl MANAGE­
MENT means that ten spaces should be left between the 
words ENERGY and MANAGEMENT. Do not type in the 
braces or the words 10 SPACES. Enter all programs with the 
ALPHA LOCK on (in the down position). Release the ALPHA 
LOCK to enter lowercase text. 



600XL 
800XL 

DISK DRIVES 
Indus GT ..... ...... Call 
Trak AT·D2 ... . S388 
TrakAT·1 . . . . . . $319 
Trak AT-D4 ......... Call 
Astra 1620 (Dua l) . . . $499 
Percom ....... . .... Call 
Alari 1050 ..•...... $349 
Rana 1000 ... .•. . ... Call 

MEMORIES 
Mlcrobits 64K (XL) .. $126 
lntec 48K (4001 . . .. . . S89 
Mosaic 48K (400) .... S96 
lntec 64K (4001 ..... S105 
Mosa ic 64K (400/800) Call 
Mosa ic 32K ... . . .... S68 
Atari64K(600XL) . . .. Call 

CALL 
CALL 

INTERFACES 
Axiom 846 . Call 
Ape Face . . . Call 
Atar i 850 (In Srock) .. s 169 
lnterfast 1 .. .. $150 
Microbits 1150 . . . Ca ll 
Axiom Buffer ... . . . . Call 

DIRECT PRINTERS 
Ax iom AT-100 .... .. $219 
Atar i 1027 .... .. ... $285 
Axiom 550 AT .. .. S319 
Ax iom 700 AT ..... . $469 
Atari 1025 ...... $395 

DIRECT MODEMS 
Microbi ts 1000C . . . . $126 
Atar i1030 ...... $114 

OTHER ATARI 
400 Keyboard .. , .... Call ATR-8000 (64K) .. . .. $448 
Koala Pad . . . . .. . ... S67 ATR·8000 (16K) . .. .. $295 
Chalkboard Pad . .... $75 Al ien Voice Box . . . .. $98 
Bit·3 80 Column ... . $228 1010 Recorder . $74 

ATARI SOFTWARE 
ADVENTURE INrL 
Ultra Disassembler (D) S33 
Diskey (D) ...... ... . S33 
Adv. 1-12 (eacn)(C) ... S16 
Saga 1-12 (each)(D) .. S27 
ATARI 
Atari Writer (R) .. .. .. S68 
Paint (D) . .. . . ... •. .. S30 
Microsoft Basic II (R) . $64 
Vislcalc (D) . $139 
Home File Mgr (D) . .. $36 
Assembler Editor (RI . $44 
Olx (R) .. •••..•••.. $32 
Dig Dug (R) ....... . . S32 
Atari Logo (R) . . . . . . . $72 
Robotron (R) .... .. .• S35 
AVALON HILL 
Telengard . (C) $16 (D) $19 
Close Assau lt (CJ 20 (DJ 23 
TAC (D) ........ .... $27 
BRODERBUND 
Arcade Machine (D) .. $39 
Bank St. Writer (D) . . . $46 
Oper. Whirlwind (D) . . S27 
Chopllfter . (D) $23 (R) S29 
David's Midn ight (DJ . . $23 
CBS SOFTWARE .... Call 
CONTINENTAL 
Home Accountant (D) S48 
Tax Advantage (D) ... S45 
COUNTERPOINT SW Call 
DATASOFT 
Pooyan (CID) . ....... S20 
Tetetatk (D) ......... $33 
Basic Compiler(D) .. . S55 
Graphic Gen (D) .. .. . $17 
Graphic Master (D) ... $23 
Micropainter (D) ... . . S23 
Zaxxon (CID) .... . . . . $27 
Text Wizard/Spell (D) . S55 
EASTERN HOUSE 
Monkey Wren ch II . $51 
EDUCATIONAL SW 
Tricky 1,2,3 or 4 ...... S15 
Tricky5-13 .......... S22 
EPYX 
Dragon Riders (CID) .. S27 
Temple APS (CID) ... . $27 
Jumpman (CID) .. . .. . S27 
Pit Slop (R) . .. ... . . . S27 
FIRST STAR 
Boulder Dsh (C/D) 20 (R) 27 
Bristles (CID) . . . . . . . S20 
Flip Flop (CID) ... .... $20 
GAMEST AR 
Footba ll (CID) ... . . . . S21 
Baseball (CID) ....... $21 
INFO COM 
Zerk I, II or Ill (D) .. . , . $27 
Deadline (D) ...... . . $34 
Starcross (D) . . .. .. .. $27 
Suspended (DJ • ..... $34 
Witness (D) . ..... .. . $34 
Planelfall (DI . .... . . • $34 
Enchanler(D) . . ... . . $34 
Infidel (D) ... .. .. . .. . S34 
KRELL SAT . .. . .... Cell 
INTELL STATEMENTS 
Prof. Blackjack (D) • .. $46 
WK 
Letter Perfect (D) ... . $74 
Dal a Perfect (D) ..... $74 
Spell Perfect (D) . .. . . $56 
LeUer Perfect (R) . . . . $74 
MICROPROSE 
Soto Ffight (D) •. . . ... $26 
Hellcat Ace {CID) .. . . $23 
MONARCH 
ABC Comp\ler(D) . .. . $55 

OPTIMIZED SYSTEMS 
Action (R) .. ... .... . S65 
Basic XL (R) . . .. ... $65 
Mac 65 (D) .... ...... $58 
C65 (DI .. .. . .. .. S58 
Bug 65 (D) .. $23 
PARKER BROS 
Astrochase (R) . ..... $33 
Death Star (R) ....... S33 
0 -Bert (R) . ... . .. .. . . $33 
Popeye ( R) .......... $33 
PENGUIN 
Graphics Magician (D) $39 
Spy's Demlse(D) .. .. S15 
QUALITY SW 
Return of Hercules (D) S22 
Ali Baba (D) .. ... . ... $22 
RESTON 
Moviemaker (D) . . . . . $45 
SCARBOROUGH SYS. 
Mastertype (DIR) ..... $27 
Songwriter (D) . . ..... S27 
SCHOOL WIZWARE . Call 
SEGA 
Star Trek (R) . .... . . . $27 
Buck Rogers (R) . . . .. S27 
Congo Bong0 (R) ... . S27 
SIERRA ON-LINE 
Homeward (D) .. .. ... $46 
Ull ima II (D) ... . .. ... $39 
Dark Crystal (D) .... $26 
W1z. & Princess (D) . .. S22 
SPINNAKER 
Snooper Troop 1,2 (D) . $30 
Most Amazing (D) . . . . $27 
Kids on Keys (D) . ... . $20 
Trains (D) . . . . S27 
Delta Drawing (R) .... $27 
Aerobics (D) .. ... ... $3'1 
STRATEGIC SIM. 
Broads ides (D) . . .. .. S27 
Carr ier Force (D) ..... $39 
Combat Leader(D) ... S27 
Rail s West (D) ....... $27 
Epidemic (D) .. .. .... $23 
Eagles (D) .... S27 
Cosmic Bal I or 11 (D) . . $27 
SUB LOGIC 
Flight Simulalor II (D) . $36 
Pinball (CID) . .. •. . .. $20 
SYNAPSE 
Syn File + (D) . . . . . . S65 
Syn Text (D) . . ....... S65 
File Manager (R) .. . . . $65 
Fon Apocalypse (CID) S23 
Dimension X (CID) .. . S23 
Blue Max (C/D) . .... . $23 
Encounter (DIR) . . . .. S23 
Zepplin (CID) ........ $23 
Pharoah's Curse (CID) $23 
TRON IX 
S.A.M. (D) ........ . . . S39 
P.M. Animator (D) .. . . $29 
Juice (C/D) . ......... S20 
Chatterbee (D) .... . . $27 
MISCELLANEOUS 
Miner 2049 (R) .... ... $34 
Millionaire (CID) ..... $23 
Zombies (CID) . . .... . S23 
Prisoner 2 (D) .. ..... $27 
Sargon II (DJ .... . . .. S23 
Grldrunner(R) ...•.. . $20 
El-Graph (D) ..... . . .. S65 
Mites Invoices (D) .. . . $57 
Castle Wolfenslein (DJ $20 
Odesta Chess (D) . .. . $46 
Financial W izard (D) .. $41 
Ult ima lit (D) ...... .. $39 

SPECIALS 
Wice Joystick ... . . . S21 Maxells . . . . S25 
Wice Trackball . . . ... $36 Memorex . . .. . . .... S24 
Compuserve .... .. .. S26 Elephanrs •..... . ... S18 
Covers . . . . . . . . . S7 Flip 'N Fite ... ....... S20 

CBM64 
SX64 ... 
1701 MONITOR 

CALL 
CALL 

........... $249 

*ASTRA 1620 
DISK DRIVE SYSTEM 

MORE FOR YOUR MONEY 
DOUBLE OR SINGLE DENSITY 

TWO DRIVES 

<i;O~ ~~\ 
~~ 

SPECIAL .$499 

Printers/Etc. 
STAR 
Gemini 10X .. . .. .. . $268 
Gemini 15X .. .. ... . $398 
Delta 10 . . . . S376 
Star Letter Ou al. . ... Call 
EPSON 
FX80 .... . . ........ Call 
MX100 ... . ... .. .. Call 
RX 80 FIT ....... . . . Call 
SMITH CORONA 
TP 11 •••• • ••• •..• • . $438 
JUKI . . . . . . . . . . .. Call 

CITOH 
Prowriter ....... . .. $335 
Prowril er II . . . . .. . . $646 
Starwr iter .. . ... .. $1096 
Printmaster . . . . . $1448 
OKIDATA 
82A ..... . Call 
84P ....... • .•... . Call 
92 ... .•.... . .. . .•. Call 
93 . . . . .. .... .. Call 
MANNESMAN 
160L . . . ..... $588 
Spirit . . ... .. . . . Call 

MONITORS 
AMDEK NEC 
Color I ........ . ... $27 4 GRN (JB1260) .... .. $115 
V300 ..... .• .• . . ... $139 GRN (JB120t ) ...... $149 
V300A ..... . ...... $149 Color Composll e .. . $298 
Color II . . . . ..... . . $449 RGB Color . . $596 
SAKATA ... . Call PANASONIC .. Call 

MODEMS 
HAYES 
Smartmodem . . S209 
Smartmodem 1200 . . $498 
Micromodem II ... .. $259 
Mlcromodem lie .. . . $239 

NOVATtON 
J-Cat ... .. ..... . .. $99 
Apple Cat II ..... .. . $259 
D-Ca1 ... ..•. .. • . . $149 

COMPUTERS 
UNLIMITED 

727 BREA CANYON RD., SUITE 16 
WALNUT, CA 91789 

ORDER LINES OPEN MON-SAT 8 am - 8 pm 

(800) 626-7642 
PLEASE FOR ORDERS ONLY 

SORRY, NO COD'S 

C~~IF. (714) 594-5204 
FOR TECHNICAL INFO, ORDER INQUIRIES, 

OR FOR CALIFORNIA ORDERS 
Add S2 .50 shipping per sollware order 1n continenlal U.S. Add $5.00 
shipping l"-!r sottware order \or AK , HI. FPO-APO AOd $10 OD or 15% 
(whichever Is greater) per sollware order lor non-U.S. Call lor cos\ of 
hardware shipping. Call!. residents add 6'h% sales lax . Cashiers 
checks or money orders lilted wilhin 24 hours lor i1ems in stock. 
Personal checks require 4 weeks to clear. MasrerCard and Visa OK for 
software only with in continental U.S .. add 3% surcharge. Include card 
no. , expiralion date and signature . Que to our \cw pr ices . all sales are 
final. All defective returns musl have a return aulhomat1on numoer. 
Please ca ll lo Obtain one Defore relurmng gOOds for replacement or 
repair Prrces & ava1laDilr1y suD1ec1 10 change 

COMMODORE 
DISK DRIVES 

MSD (170K) . . . . . . . $349 
MSD (Dual) (170Kx2) • $539 
Laser(170K) ... . . . . S325 
Commodore 1541 . . . S239 
Concord (170K) .. ... Call 

80 COLUMN BOS 
Ba11erles 80 Col . ... $138 
Video Pak 80 . . ..... $129 
zao Video Pak .. . . .. $209 

RECORDERS 
Gardea Recorder .... $48 
1530 Commodore •.. Call 
Cassette Interface . . . S29 

INTERFACES 
The Connecr ion .. ... S85 
Bus Card ... . ... . .. S 138 
Cardco G + . .. .. . ... $69 
Cardco B . . ... ... . . Call 
MSD (IEEE) .. . . ..... $98 
Cardco 5 Stol . . . . . .. $48 
RS-232 .... ........ Call 

DIRECT PRINTERS 
MPS 60,1 ....... .. . S219 
Commodore 1526 .•. $288 
Cardco LOii ... .. .•. $498 
1520 Color Prinler ... $129 

DIRECT MODEMS 
Hesmodem . ..... . .. $53 
1650 Automodem ... . $99 
1600 Modem ........ Call 

64 SOFTWARE 64 
ACCESS SOFTWARE 
Beached (D) .. . .. . . .. S24 
Neutral Zone (CID) ... S24 
Spr itemaster (D) . . .. S25 
AVALON HILL 
Nuke War(Cl . ... . .. S12 
Androm. Conquest (C) $14 
Midway Campa ign(C) S1 3 
Computer Football(C) S13 
Telengard . (C) S 16(D)S19 
Flying Ace (C) ... .. .. S13 
MoonPatrol(C) .. . .. . $17 
BATTERIES INCLUDED 
Paper Clip (D) .... . .. S69 
Consullant (D) ..... . . $75 
Bus Card .......... $138 
BOColumnBD ... .. $138 
Paper Clip w/Spell (D) S85 
Spell Pack (D) ... . . . . S37 
Organizer Ser ies (Ea) . S22 
BLUE SKY 
Cale Result Adv .. . . . . S99 
Cale Result Easy . . . S57 
BRODERBUND 
Bank St. Writer (D) . . . $46 
Operat. Whrlwnd (D) .. $27 
Chopllflcr (R) . ... . . . $27 
Lode Runner . (D) 23 (R) 27 
CBS SOFTWARE 
Success w ith Malh (D) St7 
Wbstr Word Game (D) S20 
Learning Bridge (D) . . $55 
COMMODORE 
Simon' s Bas ic (R) ... . $17 
Magic Desk (R) .. .... $48 
Logo (D) ........ .. .. $45 
Assembler 64 (D) . . .. $15 
Easy Script 64 ('.l) .. . . $32 
Account ing Pkgs (Ea) $32 
COMPUTER ADV. IDEAS 
Game Show (D) . . .... S27 
Win W/Words I or II (D) $15 
Spans Facts (D) . . ... $15 
CONTINENTAL S.W. 
Home Accountant (D) $48 
Tax Advantage (D) .. . S39 
FCM (D) . .. . . . .. ... $34 
COUNTER POINT SW 
Early Games (Ea) . ... $20 
CREATIVE SOFTWARE 
Moondust (R) . . .. . S23 
Save New York (R) ... $23 
Pipes (R) .... .. . . ... S23 
Househld Finance (C) S20 
DATASOFT 
Pooyan (CID) ...... . . $20 
Moon Shull le (D) ..... $20 
ENTECH 
Stud io 64 (CID) .. .... S28 
Database 64 (D) . ..• . S45 
EPYX 
Temple of APS (CID) . . $27 
Jump man (CID) .... .. S27 
Dragon riders (CID) . .. $27 
Pit stop (R) .......... $27 
Gateway to APS (R) .. $27 
FIRST STAR 
Astrochase (CID) ......... $20 
Bristle (CID) .... . ... . S20 
Flip Flop (CID) . .... . . $20 
FUTURE HOUSE 
Comp. Pers. Account. $56 
HES 
Synthesound 64 (D) .. $23 
Omn icatc (D) .. . .. . .. $34 
Omniwrlter(D) . .. . . . $45 
Hesmon (D) ...... . . . $27 
64 Forth (R) . . .. .. ... $39 
Multiplan (DJ .. . . . . . . $65 
Turtle Graphics(R} . . . $39 
INFOCOM 
Planet Fall (D) ....... $34 
Enchanter (D) .... . . . $34 
Infidel (D) . . .. . ..... . $34 
JIN SAM 
Mini Jlnl (R} . . . .. . . . . $75 
MICROSOFTWARE tNrL 
Practicalc 64 . (C) 34 (DJ 36 
Spreadsheet . (C) 49 (D) 52 
Pract iflle 64 (D) . . . . .. S36 
MIRAGE CONCEPTS 
Data Base (D) .. . .... $68 
Word Processor (D) . . $68 

MICROSPEC 
Database (D) . . .. . ... $44 
Mailing List (D) . .. ... $32 
Checkbook Mgr (D) ... S47 
G/L (D) .. . ... . .. ... . $44 
A/P (Dl .. .... ....... $47 
AIR (D) ............. $47 

PARKER BROS 
0 -Bert (Rl .... . . . .... S33 
Popeye (RI ....... ... S33 
Frogger(R) .... .. ... $33 

PROFESSIONAL SW 
Word pro W/Spell (D) .. S68 
Spell right (D) .•. . . . .. $45 
OUIKTEX 
Quick Br. Fox (R) .•... $49 
RAINBOW 
Fite Assistant (D) .... S46 
Writers Assistant (D) . S46 
Spreads ht Assist. (D) . $56 
SCARBOROUGH 
Mastertype (DIR) . . . . . $27 
Song Writer (D) . . . . .• $27 
SEGA 
Star Trek (R) . .. . . • .• $27 
Buck Rogers (R) .. ... $27 
Congo Bongo (R) . . . . $27 
SOFTSMITH 
Touch Typing (CID! ... $21 
SOUTHERN SOLUTIONS 
Businessman (D) . . . . $48 
Bi ll Payer (D) ... .. . .. $48 
9 111 Collector (D) . . ... $46 
Paymaster(D) . . ... .. $48 
SPINNAKER 
Snooper 1 or 2 (D) .. . . $27 
Aerob ics (D) . ..... . . $34 
Kids on Keys (D) . . . .. $20 
Most Amazing (D) . ... $27 
Kindercomp (D) . . .... $20 
Alphabet Zoo (D) . .. . . . 20 
Trains (D) .... .. .. ... S27 
Delta Drawing (R} .... $27 
Delta Music (R) .... • . $27 
SUB LOGIC 
Fl ight Simulator II (D) , $36 
Pinba ll (CID) . . . ... .. $20 
SYNAPSE 
Ft. Apocalypse (CID) . $23 
Necromancer(C/D) ... $23 
Zaxxon (D) ... . ...... $23 
Blue Max (D) . ... .. . . $23 
Pharoah's Curse (CID) $23 
Zepplln (D) ....... . .. $23 
Quasimodo (D) . .... . $23 
SSI 
Combat Leader (CID) . $27 
Compul er Baseball (D) $27 
Eagles (D) ........ .. S27 
Ringside Seat (D) .. . . $27 
Tigers In Snow (CID) . . $27 
Battle Normandy (CID) $27 
TIMEWORKS 
Dungeons of Alg. (CID) $17 
Robbers Lost (CID) • .. $17 
Money Mgr. (CID) .• .. $17 
Wall Slreet (CID) .. ... St7 
Data Manager (CID) .. S17 
Elec. Checkbook (CID) S 17 
TOTL 
Tott Tex I . . (C) S32 (D) $34 
Label . . . . . (C)S15(D)S17 
Time Mgr. . (C) $24 lD) $27 
Rsrch Asst. (C) $24 D) $27 
TRON IX 
S.A.M. (D) ..... .. .. .. $39 
Juice (D) . . ... .. . . .. $23 
Chatterbee (D) ... ... $27 
MISCELLANEOUS 
Diskey (D) .... .. .... $33 
Barrens Sal (D) . .. ... $59 
Mi ll iona i re (D) . S39 
Sargon II (D) ... . . . .. $23 
El-Graph (D) .. . . .. ... $59 
Castle Wolfensteln (DJ $20 
Odesta Chess (D) ... . $46 
uttlma 111 (D) . .... .. . $39 
Prof. Blackjack (D) ... $46 
Homeward (D) .... .. . $46 
Pers. Accountanl (D) • $23 
Kar ale Devils (D) ..••. $27 
Final Flight (D) . ..... $22 
MAE Assembler (D) .. $47 



CAPUTE! 
Modi 1cot1ons Or Corrections To Previous Articles 

VIC Worm Of Bemer 
The listing for the VIC version of this game from 
the April issue (p. 74) contains Commodore 64 
color codes which are not available on the VIC. 
These cause no serious problems, but the f::6~ or 
~8~ character should be omitted in lines 7715, 
7730, and 10000. 

Super Directory For 64 And IBM 
Commodore 64 users have found that using 
"Super Directory" (Program 1, p. 173) from the 
April issue to load and run programs can cause 
problems if the program selected uses the BASIC 
function RND. An overflow error will be encoun­
tered because Super Directory alters a memory 
location used in calculating random numbers. 
Brian T. Bennett has discovered that the problem 
can be solved by changing line 1150 to: 

1150 POKE 139,128:GOTO 5000 

The IBM version (Program 4, p . 176) cannot 
be used to load and run programs from a disk 
with the write-protect notch covered. This is due 
to the way DOS handles the Write-Protect Error. 
Note also that the program as presented will work 
only with DOS 2.0 or 2.1. 

Tl Mozart Machine 
Music aficionados may have detected a sour note 
in the tunes played by the TI version of this pro­
gram from the January issue (Program 4, p. 168). 
The solution is to change the next to the last DATA 
element in line 480 from 287 to 587. Thanks to 
Kevin M. Norberg for this correction. 

Atari Roader Improvements 
Mike La Fave offers the following revision to this 
game from the March issue (Program 3, p. 70) to 
allow you to steer your racer with a joystick instead 
of the keyboard: 

220 P=STICK(0):IF P=ll THEN N=N-l:GOTO 
240 

230 IF P=7 THEN N=N+l 

Also, Keith Christleib suggests the following 
additions to include an engine sound as the car 
speeds down the track: 

201 SOUND 3,135,2,9 
315 SOUND 3,0,0,0 
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64Key Relocated 
Reader Mike Levesque notes that the "64Key" 
program from the February issue (p. 160) uses the 
same area of memory as the DOS Wedge program 
supplied with the 1541 demo disk. To use these 
two valuable utilities together, he suggests chang­
ing the following lines: 

20 FOR !=51789 TO 51967 
50 IF X<>23734 THEN PRINT "THERE IS AN 

ERROR IN YOUR DATA STATEMENTS":END 
60 PRINT"SYS 51789 TO ACTIVATE":END 

Next, change the DATA element 205 to 202 in the 
following lines: 100, 120, 130, 140, 150, 190, 220, 
300, and 320. Finally, remove the ,0 from the end 
of line 430 and delete line 440. These changes 
relocate 64Key to the area immediately above the 
Wedge, allowing the two to coexist in harmony 
and still leaving locations 49152-51788 free for 
other uses. 

64 Explorer RESET Switch 
Columnist Larry Isaacs recommends a revision of 
RESET switch circuit for the 64 featured in his 
March column (p. 172). Larry based his design on 
the schematic diagram of the 64 included in the 
Programmer's Reference Guide. However, the actual 
circuitry in the 64 has since been slightly modified 
and, as a result, it is no longer safe to ground the 
RESET line directly. Although Larry has used his 
switch for several months without incident, it 
presents some risk of damaging the chips inside 
the computer, and you should consider this before 
attempting to use the switch on your computer. 

As an alternative, Lester Iwamasa of Custom 
Concepts, who pointed out the danger of using 
the original circuit, has provided the following 
circuit which performs a RESET without the pos­
sibility of damage to the computer: 

Dl 

IN4148 IN4735 Rl 
lK 

64 RESET SWITCH 

~1 

+ Cl 
47 pF 

PIN3 

User 
Port 

PIN 1 

If you're not up to building this circuit yourself, 
you can obtain it for $21.95, plus $2.00 shipping, 
from: 
Custom Concepts 
30117 3rd Pl. SW 
Federal Way, WA 98003 



8250 Disk Drive 
9060 Hard Disk 
8023 Printer 

$ 619.00 
979.00 

1279.00 
1979.00 
529.00 

1399.00 

SBSYS 8032, 8096 & B-Series CPU's 
THE SMALL BUSINESS SYSTEM 
Available for twin 8250 systems. 
GL, AP, AR, INV & payroll modules all 
communicate. Custom installation 
recommended. 

LEGISYS 
8032, 8096 & B-Series CPU's 
The total legal office information, 
accounting and tickler system. Available 
for 8250 & twin 8250 systems. Custom 
installation recommended. 

Call Toll-Free by dialing: 
Outside Texas: 1~800-221-WORX 

Inside Texas: 1-800-692-4265, wait for 
beep, then dial 008-3378, wait for tone and dial 993, 
if no answer, dial 806/797-2623. 

C-64 STUFF 
C-64 Computer 
1541 Disk Drive 
1702 Monitor 
1526 Printer 
1600 Modem 
MSD Dual Disk Drive 
MSD Single Drive 
PERSYS 64 
For the 'checkbook hacker or the 
double-entry, 'serious-stuff' 

$219.00 
249.00 
249.00 
339.00 
69.00 

649.00 
349.00 

accounting buff. Disk: $79.00 

~RlQJ~~~(C-64, 4000, 8000 & B-Series) 
The affordable, professional modular 
accounting system for business. 

Clear instructions that assume no prior 
knowledge. Computer assigned debits & 
credits ... too many reports to list. 
Turns CBM's into veritable giants! 

~RlQJ~~~ 
General Ledger as low as $199 
AR, AP, INV & Payroll as low as $129ea. 

Send $1 for catalog, refundable on first order. 
Prices for cash paid mail order only, subject to change 
without notice. Credit prices slightly higher. 
VISA & MasterCard okay. 

[MJITJ~OO[ID lWJOOOOOO 
4210 D SOth St. 



The Automatic Proofreader 
For VIC, 64, And Atari 
Charles Brannon. Program Editor 

At last there's a way for your computer to help you check 
your typing. "The Automatic Proofreader" will make entering 
programs faster , easier, and more accurate. 

The ?trong point of computers is that they excel at 
tedious, exacting tasks. So why not get your computer 
to check your typing for you? 

With "The Automatic Proofreader" nestled in 
your VIC-20, Commodore 64, or Atari computer, every 
line you type in will be verified. It displays a special 
code, called a checksum, at the top of the creen . The 
checksum, either a number (VIC/64) or a pair of letters 
(Atari), corresponds to the line you've just typed. It 
represents every character in the line summed together. 
A matching code in the program listing lets you com­
pare it to the checksum which the Proofreader displays. 
A glance is all it takes to confirm that you've typed the 
line correctly. 

Entering The Automatic Proofreader 
Commodore (VIC/64) owners should type in Program 
l. Program 2 is for Atari users . Since the Proofreader is 
a machine language program, be especially diligent. 
Watch out for typing extra commas, or a letter 0 for a 
zero, and check every number carefully. If you make a 
mistake when typing in the DAT A statements, you'll 
get the message "Error in DATA statements" when you 
RUN the program. Check your typing and try again. 

When you've typed in The Automatic Proofreader, 
SA VE it to tape or disk at least twice before running it for 
the first time. If you mistype the Proofreader, it may 
cause a system crash when you first run it. By SA VEing 
a copy beforehand, you can reLOAD it and hunt for 
your error. Also, you'll want a backup copy of the 
Proofreader because you'll use it again and again­
every time you enter a program from COMPUTE!. 

When you RUN the Proofreader, the program will 
be POKEd safely into memory, then it will activate 
itself. If you ever need to reactivate it (RUN/STOP-RE­
STORE or SYSTEM RESET will disable it), just enter 
the command SYS 886 (VIC/64) or PRJNT USR(1536) 
for the Atari : 

Using The Proofreader 
Now, let's see how it works. LIST the Proofreader 
program, move the cursor up to one of the lines, and 
press RETURN. If you've entered the Proofreader 
correctly, a checksum will appear in the top-left comer 
of your screen. 

Try making a change in the line and hit RETURN. 
Notice that the checksum has changed. All VIC and 64 
listings in COMPUTE! now have a number appended to 
the end of each line, for example, :rem 123. Don't 
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enter this statement. It is just for your information. The 
rem is used to make the number harmless if someone 
does type it in. It will, however, use up memory if you 
enter it, and it will cause the checksum displayed at 
the top of the screen to be different, even if you entered 
the rest of the line correctly. 

The Atari checksum is found immediately to the 
left of each line number. This makes it impossible to 
type in the checksum accidentally, since a program 
line must start with a number. 

Just type in each line (without the printed 
checksum), and check the checksum displayed at the 
top of the screen against the checksum in the listing. 
If they match, go on to the next line. If they don't, 
there's a mistake. You can correct the line immediately, 
instead of waiting to find the error when you RUN the 
program. 

The Proofreader is not picky with spaces. It will 
not notice extra spaces or missing ones. This is for 
your convenience, since spacing is generally not im­
portant. Occasionally proper spacing is important, but 
the article describing the program will warn you to be 
careful in these cases. 

Nobody's Perfect 
Although the Proofreader is an important aid, there 
are a few things to watch out for . If you enter a line by 
using abbreviations for commands, the checksum will 
not match up. This is because the Proofreader is very 
literal: It looks at the individual letters in a line, not at 
tokens such as PRJNT. There is a way to make the 
Proofreader check such a line. After entering the line, 
LIST it. This makes the computer spell out the abbre­
viations. Then move the cursor up to the line and press 
RETURN. It should now match the checksum. You 
can check whole groups of lines this way. Atari users 
should beware of using ? as an abbreviation for PRINT­
they' re not the same thing in the Proofreader's eyes. 

The checksum is a sum of the ASCII values of the 
characters in a line. VIC and 64 owners may wonder 
why the numbers are so small, never exceeding 255. 
This is because the addition is done only in eight bits. 
A result over 255 will roll over past zero, like an odome­
ter past 99999. On the Atari, the number is turned into 
two letters, both for increased convenience and to make 
the Proofreader shorter. For the curious, the letters 
correspond to the values of the left and right nybbles 
added to 33 (to offset them into the alphabet) . This 
number is then stored directly into screen memory. 

Due to the nature of a checksum, the Proofreader 
will not catch all errors. Since 1+3+5 = 3+1+5, the 
Proofreader cannot catch errors of transposition. In 
fact, you could type in the line in any order, and the 
Proofreader wouldn't notice. Anytime the Proofreader 



seems to act strange, keep this in mind. Since the ASCH 
values of the number 18 (49+56) and 63 (54+51) both 
equal 105, these numbers are equal according to the 
Proofreader. There really is no simple way to catch 
these kinds of errors. Fortunately, the Proofreader 
will catch the majority of the typing mistakes most 
people make. 

If you want the Proofreader out of your way, just 
press SYSTEM RESET or RUN/STOP-RESTORE. If 
you need it again, enter SYS 828 (VlC/64) or PRINT 
USR(l536) (Atari). You must disable the Proofreader 
before doing any tape operations on the VIC or 64. 

Hidden Perils 
The Proofreader's home in the VIC and 64 is not a very 
safe haven. Since the cassette buffer is wiped out during 
tape operations, you need to disable the Proofreader 
with RUN/STOP-RESTORE before you SA VE your 
program. This applies only to tape use. Disk users or 
Atari owners have nothing to worry about. 

Not so for VlC and 64 owners with tape drives. 
What if you type ic a program in several sittings? The 
next day, you come to your computer, LOAD and 
RUN the Proofreader, then try to LOAD the partially 
completed program so you can add to it. But since the 
Proofreader is trying to hide in the cassette buffer, it is 
wiped out! 

What you need is a way to LOAD the Proofreader 
after you've LOADed the partial program. The problem 
is, a tape load to the buffer destroys what it's supposed 
to load. 

After you've typed in and RUN the Proofreader, 
enter the following lines in direct mode (without line 
numbers) exactly as shown: 

A$=i'PROOFREADER. T": 8$=" { lf2l SPACES} II: FOR 
X = 1 TO 4: A$=A$+B$: NEXTX 

FOR X = 886 TO 1018: A$=A$+CHR$(PEEK(X)): 
NEXTX 

OPEN l,l,l,A$:CLOSE1 

After you enter the last line, you will be asked to 
press record and play on your cassette recorder. Put 
this program at the beginning of a new tape. This gives 
you a new way to load the Proofreader. Anytime you 
want to bring the Proofreader into memory without 
disturbing anything else, put the cassette in the tape 
drive, rewind, and enter: 

OPENl:CLOSEl 

You can now start the Proofreader by typing SYS 
886. To test this, PRINT PEEK(886) should return the 
number 173. If it does not, repeat the steps above, 
making sure that A$ ("PROOFREADER. T'') contains 
13 characters and that 8$ contains 10 spaces. 

You can now reload the Proofreader into memory 
whenever LOAD or SA VE destroys it, restoring your 
personal typing helper. 

Incidentally, you can protect the cassette buffer on 
the Commodore 64 with POKE 178, 165. This POKE 
should work on the VIC, but it has caused numerous 
problems, probably due to a bug in the VIC operating 
system. With this POKE, the 64 will.not wipe out the 
cassette buffer during tape LOADs and SAVEs. 

Program 1: VIC/64 Proofreader 
100 PRINT II { CLR} PLEASE WAIT ••. II: FORI=886TO 

1018:READA:CK=CK+A:POKEI,A:NEXT 
110 IF CK<>l 7539 THEN PRINT" {DOWN}YOU MAD 

E AN ERROR":PRINT"IN DATA STATEMENTS. 
":END 

120 SYS886: PRINT" { CLR} { 2 DOWN} PROOFREADER 
ACTIVATED.":NEW 

886 DATA 173,036 , 003,201,150,208 
892 DATA 001,096,141,151,003,173 
898 DATA 037,003,141,152,003,169 
904 DATA 150,141,036,003,169,003 
910 DATA 141,037,003,169,000,133 
916 DATA 254,096,032,087,241,133 
922 DATA 251,134,252,132,253,008 
928 DATA 201,013,240,017,201,032 
934 DATA 240,005,024,101,254,133 
940 DATA 254,165,251,166,252,164 
946 DATA 253,040,096,169,013,032 
952 DATA 210,255,165,214,141,251 
958 DATA 003,206,251,003,169,000 
964 DATA 133,216,169,019,032,210 
970 DATA 255,169,018,032,210,255 
976 DATA 169,058,032,210,255,166 
982 DATA 254,169,000,133,254,172 
988 DATA 151,003,192,087,208,006 
994 DATA 032,205,189,076,235,003 
1000 DATA 032,205,221,169,032,032 
1006 DATA 210,255,032,210,255,173 
1012 DATA 251,003,133,214,076,173 
HHS DATA 003 

Program 2: Atari Proofreader 

100 GRAPH I CS '11 
110 FOR 1=1536 TO 1700:READ A:POKE I 

,A:CK=CK+A:NEXT I 
120 IF CK <> 19072 THEN ? "Error in DA 

TA statements. Check typing":END 

130 A=USR ( 1536 > 
140 ? : ? "Automatic Pr-oofreader now 

activated." 
150 END 
1536 DATA 104, 160,0, 185,26,3 
1542 DATA 201,69,240,7,200,200 
1548 DATA 192,34,208,243,96,200 
1554 DATA 169,74,153,26,3,200 
1560 DATA 169,6,153,26,3,162 
1566 DATA 0,189,0,228,157,74 
1572 DATA 6,232,224,16,208,245 
1578 DATA 169' 93' 141 '78' 6' 169 
1584 DATA 6, 141,79,6,24, 173 
1590 DATA 4,228, 105, 1, 141,95 
1596 DATA 6, 173,5,228, 105,0 
1602 DATA 141' 96' 6' 169' 0, 133 
1608 DATA 203,96,247,238,125,241 
1614 DATA 93,6,244,241,115,241 
1620 DATA 124,241,76,205,238,0 
1626 DATA 0,0,0,0,32,62 
1632 DATA 246,8,201,155,240,13 
1638 DATA 201,32,240,7,72,24 
1644 DATA 101,203,133,203,104,40 
1650 DATA 96,72,152,72,138,72 
1656 DATA 160,0,169,128,145,88 
1662 DATA 200,192,40,208,249,165 
1668 DATA 203,74,74,74,74,24 
1674 DATA 105, 161, 160, 3, 145, 88 
1680 DATA 165' 203' 41 ' 15' 24' 105 
1686 DATA 161, 200, 145, 88, 169, 0 
1692 DATA 133,203, 104, 170, 104, 168 
1698 DATA 104,40,96 © 
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GRAPH YOUR SAVINGS 
SPECIALS OF THE MONTH 

Atari 600XL . .................... $189 
Atari 800XL ..................... $299 
Atari 1030 Modem ................ $115 
Rana 1000 Disk Drive ............. $339 
I 027 Letter Quality Printer ......... $299 
CommodoreSX64 Portable Computer $899 
Commodore Automodem .......... $ 95 
Commodore Graphics Printer ....... $269 
Verbatim Twin Pak ............. $ 6.00 
Elephant Disks S/S . . . . . . . . . $19.50 

HARDWARE 
SPECIALS 

Printers 
Leading Edgr Gorilla . . . . SIS9 
NEC S02JA ............ 54S9 
Okidata ML S2A .... . ... Call 
Oki data ML SJA ...... .. Call 
OkidataMLS4P . .... ... Call 
Okidata ML 92P ........ Call 
C. !TOH SSIO Pro,.·rim SJ99 
C. ITOH SSIO SP ....... S66S 
MaMtsmann Tall y 160L S629 
Gemini IOX ........ . ... SJIS 
J\laMtsmaM Tall\' 
Spirit . ...... .. .' ....... S34S 
Alphacom 81 ... ... . .. . . Sl89 

Monitors 
Ltading Edg• Grern 
Hi·Rts 12" . ... ......... S S9 
US I Amber .... . . . . .. .. 5169 
NEC Grttn Screen ...... 5169 
Ltading Edge Amber 
Hi-Rts 12" ............. S S9 
Amdtk Color I• . . . . . ... SJIS 

Q Brrt/ CRT ...•.•• .. .. S 35 

Frocger/CRT ...... . ... S J S 
Popryr / CRT ........... S 3S 
Witness ..•..... ... ... .. S 36 
Planrtfall ...... ........ S 36 
Deadline .. . ..... ... .... S 36 
Zork I, II , 111 . .. . .• . . ta . S 29 

Enchanter .. .. ....... .. . S 36 
lnfidrl ..... . ...•..... . . S 36 

Tempi• of Apshai • .. . ... S 27 

Pitstop .. . .. .. .. .. ... . . S 27 

Starltagut Baseball . ..... S 23 

S tarltagut Football ... .. . S 2J 

Blue Max ......... . .... S 23 
Joust .. ................ S 43 

Robotron 20S4 . . .•..... S J3 

Pole Position ....... .• .. S J6 
Ms. Pac Man ........ . .. S 36 
B-1 Jl,'uclear Bomber (C) S 12 

Midway Campaign (C) ... S 12 
Jl,' ukrwar(C) . . . . ... . ... S 12 

Telengard (C) .......... . S 16 

Jumpman Jr./CRT ... .. . S 27 

Pitstop/CRT ...... . ... . S 27 

Flight Simulator II/ 0 .... S 39 

Night M ission Pinball .... S 20 

Sa mm y Light Foot (CRT) S 20 

Apple Cider S pider ..... . S 2J 

EDUCATION 
Atari 

llarcourt Bract SAT /0 ... SS9 
Chatrrbu/D ... . ..• . •. • . S29 
Match Wits/D ....•. . •.•. S22 
Earl~· Gamrs/ D . . . . .. . .•• S22 
t::arly Gamts Music/D .. • . S22 
S ptllicopter .... ......... S29 
Cruture Crtalor ... . .. ... S29 
Mach J\lazt .... ....... .• S29 
Alien Addition / D .....• • . 525 
l\lrtror Multiplication ..... S2S 
Compu-Rtad/D ... ... . .. S22 
Compu-1\!ath/Fracrions • •. S29 
Compu-J\tath/Drdmals . .. S29 
Spdling Btt Gamrs .... .•. S29 
Spttd Rrad • /D ..... .... 54S 
Spider Eatrr/Koala . .. .... 522 
Bumblt Brr/Leaming Co. S29 
Snooper Troops I, 2 ta .• • • SJ2 
Fae• J\taktr/ CRT .. .... .• 525 
I\ ids on Krys / CRT .. . ... . 525 
Alphabtt Zoo/CRT .... . . S2S 
Kid \\'rim/ CRT ...... . .• S2S 
Orlta Dra,.ing/CRT . .•.• 529 

Commodore 
CBS Addition /Sub!. ....•. SI 7 
CBS Multiplication/ 
Di,ision ... ....... . .... . Sl7 
S petd Reader 11 / D .... .. . 549 
Word Attack / D . ... .... . S36 
l\ lathblaster/ D .... . ..... S36 
Sptllakaun/ D ....... . .. S29 
Cryplo Cube / D ... ... .... S29 
Master Typr/ D·CRT ..... S29 
Song..-riter / D ....... . ... S29 
Alphabt l Zoo/ CRT .. .. .. S22 
Fraction Fner/ CRT ...•.. S22 
Dr lta Dra,.i ng/CRT ... . . S22 
Facrmaker/ CRT ......... S25 
Trains/ D . ....... .. .. .. . S29 
l\id,.Tiler/C RT ........ . . S2S 
Dungrons of Algebra 
Dragons ..... . . .. . ... . .. Sl7 
Jugglrs Rainbo..- ...... ..• 522 
Bum bl• Ber . . . . .. ....... 529 
Early Gamrs Pirc• or Cakt 522 
t::arly Gamts '.\tacch !\laker S22 

Atari 
Atari..-riter .. . ........... S 79 
\ 'isicalc ..... . ... .. ...... 5179 
Financial Wizard ... . .... S .CS 
Lrtter Perfect .......•.. . S 69 
Data Prrfrct .. .... . • . . . . S 79 
Sptll Prrftet . ........ . . . S 6S 
Sptll Wizard ...... . . . . . . S 45 
Tnt/ Sptll Wizard 
Combo ......... . ...... . S 65 
Bank Slrttl Wriltr .. .. .•. S 49 
Bank Serret Sptlltr ....... S <49 
Homr,.·ord ... . . . . . . .. .. S 49 
s~·n File • . ......... .. .. s 65 
S)n Tut ............... S 2J 
s,·n \1ai1 ... . . .. . . .. .. . • s 34 
Homr Accountant ..... .. S .CS 
Tu Adv1ntagr .. . . ...... S 39 
Complelr Prrsonal 
Accountant .. .......... . S 6S 
A ts pr lier ......... ... ... S 3J 
Disketir J\t ail ing List .. ... S 21 
\lilts P1yroll Systrm ..... SI 19 
Alari Accounting . ...... . 5169 
F1mily Finance ......... . S 36 
Fil• Manoger SOO. . .. •.•. S 6S 

Commodore 
Easy Script 64/D ... ..... S JS 
Easy Sptll 64/D .. . . . . .. . S 16 
Easy Finance I, II ea.JD S 16 
Accts. Recri\·1blr/D . . .• . . S JS 
Pa)·roll/Check,.·riting/D S 35 
Assrmblrr 64/D ...... . . . S IS 
Logo/D .. ... . .. . . . . .. . . S 49 
Simon's Basic/CRT ...... S 17 
Bank Street Writer/0 . . .. S <49 
Hom• Accountant/D ..•.. S .CS 
Tu Ad\'antagt .......•.. S J9 
FCM ..... . .. . ...•.... . S JS 
Paper Clip Word 
Processor .. ... ..... .. . . . S S9 
Delphls Oraclr .. . .. .. ... S S9 
Practicalc 64 . ...... .... . S 40 
Cale Rtsult/Easy·CRT .... S S9 
Cale Result/ Ad,ll nctd-D 5109 
J\lultiplan/D ..•.. ...... . S 6S 
Grneral Lrdgrr/0 .. ... . . S 59 
0111 Managrr 2 /D .... .. S 36 
Elrctronic Chrckbook . . .. S 17 
s .. ·ir tu/ D . . ......... .. s JS 
Quick Bro,.,, Fox/D ..... S 59 
Quick Bro,.·n Fox / CRT ... S 56 

Computer Outlet 

Information and Inquiries: 
(702) 796-0296 ' Order 
Status: (702) 369-5523. 

1095 East Twain, Las Vegas. NV 89109 Mon.-Fri. 8 a.m. to 6 p.m., Sat. 9 a.m. to 5 p.m. 
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NEWS 
&PRODUCTS 

64 Data Base 
ABS Software has announced 
Compufile, a relative data base 
for the Commodore 64. 

Compufile has 20 user­
defined fields, user-defined 
reports, multiple levels of search 
and sort abilities, and a user­
changeable format. Multiple 
data bases can be stored on a 
single disk. The system will auto­
matically correct many error 
conditions, and can deliver re­
cords in sequential file form so 
they can be accessed by word 
processors. 

The program is menu­
driven, and runs in machine 
language. A directory of all data 
bases contained on a disk is au­
tomatically displayed on the 
screen at the start. More than 50 
pages of documentation are 
available, and templates are in­
cluded to aid in creating general 
interest data bases. 

Compufile sells for $39.95 on 
disk. 
ABS(olute) Software 
1780 Austin Highway 
San Antonio, TX 78218 
(512) 826-9698 

Apple Time 
Management 
System 
Creative Peripherals Unlimited, 
Inc., has annoul)ced Time-Trax, 
The Time Management System for 

the Apple II, II+, and Ile 
computers. 

The system is a time- and 
date-oriented appointment and 
scheduling program which plugs 
into the computer's game port 
and provides another port for 
game paddles. It is powered by 
the computer when turned on 
and by two AA batteries (not 
included) when the computer is 
off. 

Up to 311 entries can be 
made in a single month, and up 
to 99 entries can be included on 
a single day. Important entries 
can be flagged. Annual entries 
can be made that will appear 
every year on the scheduled day 
and time, such as birthdays, 
policy renewals, and anniver­
saries. The program has search 
features, and will allow printouts 
of information. 

Time-Trax is available for 
$99.95. 
C.P.LJ., Inc. 
1606 5. Clementine 
Anaheim, CA 92802 
(800) 854-8021 natiOnwide 
(800) 432-7268 California 

Atari Keyboard 
Graphics Labels 
Graph-Fix, a set of 29 graphics 
labels for Atari keyboards, is 
available from Dovestar Creative 
Concepts. 

The Mylar-coated labels are 
applied to the front face of each 
graphics key and fit ·an Atari 
models. They are intended to 

NEW! 
Universal Input/Output 
Board for VIC-20/64 

• 16 channel S.bit AID converter with 100 
microsecond sampling time. 

• 1 DIA output. 
• 16 high voltage/high current discrete out­

puts. 

• 1 EROM socket. 

• Use multiple boards for additional channels 

up to 6 boards. 

VIC-20 t1Ha MW-311V ..... $205,00 
CBM-64 me• MW-311C . . . . $225.00 

MW-302: VIC-20/64 
Parallel Printer Interface. 

Works with all centronics type parallel 
matrix & letter printers and plotters-­
Epson, C.ltoh, Okidata, Nee, Gemini 
10, TP-1 Smith Corona, and most 
others. Hardware driven; works off the 
serial port. Quality construction: Steel 
DIN connectors & shielded cables .. Has 
these switch selectable options: Device 
4, 5, 6 or 7; ASCII or PET ASCII ; ?·bit 
or 8-bit output; upper & lower case or 
upper only. Recommended by PRO­
FESSIONAL SOFlWARE for WordPro 
3 Plus for the 64, and by City Software 
for PaperClip. 

MW-302 . . . . . . . . . . . . . . . . $119.95 

Dealer 
inquiries invited. 

Micro World Electronlz, Inc. 
3333 S. Wadsworth Blvd. #ClOS, 

Lakewood, CO 80227 
(303) 987-9532 or 987-2671 



simplify graphics programming 
by making control key graphics 
functions more identifiable. 

Graph-Fix is available for 
$5.95. 
Dovestar Creative Concepts 
P.O. Box 2109 
Dept . 9N 
Nederland, TX 77627 
(409) 727-5978 

Versatile Print 
Package For Apple 
Bnbderbund Software has intro­
duced The Print Shop, a disk­
based software package that 
enables you to write, design, and 
print greeting cards, stationery, 
letterheads, signs, and even 
banners. 

The menu-driven program 
requires an Apple II+ or Apple 
Ile with at least 48K memory. 
The Print Shop supports many 
popular printers, including the 
Epson, Apple Dot Matrix, Image­
writer, and C. ltoh Prowriter. 

Messages can be written 
in one of eight different type 
styles available in two sizes, and 
in solid, outline, and three­
dimensional formats . There are 
nine border designs, ten abstract 
patterns, and dozens of pictures 
and symbols to use. 

There is a built-in graphics 
editor with which you can create 
your own designs. With only 
one pass through a printer, The 

Print Shop will produce a greeting 
card with inside and outside 
mes.sages. The program will let 
you print out your writing with 
proportional spacing. Custom 
letterheads with personalized 
logos, full-page signs with 
graphics, banners of unlimited 
length with extra-large letters­
all are available with the package. 

The Print Shop comes with 
an assortment of pin-feed paper 
and matching envelopes in vari­
ous colors, and has a suggested 
retail price of $49. 95. Paper refills 
are available for $14.95. 
BrOderbund Software 
17 Paul Drive 
San Rafael, CA 94903 
(415) 479-1170 

Software Buyers' 
Guide 
The fourth edition of the Software 
Express, a 320-page guide with 
more than 800 programs for 
Apple, Atari, Commodore 64, 
VIC-20, and IBM PC and PCjr 
computers, is available from 
SKU, Inc. 

The guide includes listings 
and descriptions of the best­
selling and highest-rat~d soft­
ware. The new edition has a 
section on computer peripherals 
and accessories, a glossary of 
100 computer and data processing 
terms, manufacturer coupons 
worth $100 in discounts, and six 

tutorial articles on what to look 
for when buying software. 

Software Express, published 
quarterly, is available for $9.95 
per copy and on a subscription 
basis for $18.95 a year. 

SKU, Inc . 
2600 Tenth Street 
Berkeley, CA 94710 
(41 5) 848-0802 

Educational 
Software For Atari, 
Commodore 
Gladstone Electronics, Inc., has 
released "Diskoven/' Reading 
Words, four software packages 
designed to help children in­
crease their learning rate and 
improve school work, and two 
programs that help develop math 
skills . 

The Alphabet Factory and 
Match-Up are designed for chil­
dren from three to eight years 
old. The Word Bird and Time Zone 
are offered for children from six 
to twelve years old. The series of 
programs uses animated 
graphics, color, and sound to 
help motivate students in learn­
ing to read. An arcade-game 
format is used in each. 

Adding Machine and Take­
Away Zoo are the two math skill 
development packages. 

Each of the programs is avail­
able on disk for $29.95 for Corn-

,. r: . ~f"l 
@m[jl@!i' r /<;~;-: . 

)'~'9.l~i 
- ;;;:_~ r·t- ©ffi'"ia .• 

Copy Atari 400/800 Cartridge• to Diak 
and run them from a Menu Maxell Floppy Disks 

ATARI CARTRIDGE-TO-DISK COPY SYSTEM $69" 
Supercart lets you copy ANY cartridge for the Atari 400/ED> to diskette, and thereafter run it from your 
disk dth1e. Enjoy the convenience of selecting your favorite games from a " menu screen·• rather than 
swapping cartridges in and out of your computer . Each cartridge copied by Supercart func1ions e.actly 

~~~7~~,,f~~~~~~Q~1i~8'u~fNE . Dumps 1he con1ents of the cartridge to a diskene lup to 9 
canridgcs will fi1 on one disk.I 
MENU ROUTINE . Auto loading menu prompts usor for a ONE keystroke seleC1ion 
ol any cartridge on the dtsk. 

"CARTRIDGE · .. Tricks .. 1he computer into thinking thal the onginat .. protected .. 
ca rtridge has been inserted. 

To date there have been no problems duP'icating and running au of the protected cartrtdges that we 
know of. However, FRONTRUNNER cannot guarantee the operation of all future cartridges. 
Supercart is user·Mendty and simple to use. PIRATES TAKE NOTE: SUPERCART is not intended for 
illegal copying and /or distribution of copyrighted software • .• Sorryll l 

SYSTEM REQUIREMENTS: 
Au:m 400 or 8X> Computer I 48K Memory I One Disk Drive 

Available at vour computer store or direct from FRONTRUNNER. DEALER INQUIRIES ENCOURAGED 
TOU FREE ORDER LINE: (24 Hrs.I 1~/ln Nevada or for Questions Call : (702) 7ll-4IOO 
Personal chech allow 2·3 weiiks to dear. MIC and VISA accepted. 
Include S3.50 f$7 .50 Foreign orders) for shipping. 
FRONTRUNNER COMPUTER INDUSTRIES 
31 6 California Ave .• Suite n 12, Reno, Nevada 89509 · 1702) 786-46IX> 

Others Make Claims . .. SUPERCART makes copiesll! 
ATARI is a trademark of Warner Communications, Inc. 
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The Mini-Disks -
with maximum 
quality. 
Dealer inquiries invited. CO.D's accepted. 

~~c:~.;.,F~~d~~~~:RE~ (800) 235-4137 . 
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modore 64 and Atari 400 and 800 
computers. 
Gladstone Electronics, Inc. 
1585 Kenmore Avenue 
Buffalo, NY 1421 7 
(716) 874-5510 

Tl-99/4A Cartridge 
Expander 
Navarone Industries produces 
the Cartridge Expander, which 
plugs into the game port of the 
TI-99/4A and allows up to three 
cartridges to be plugged in at 
one time. 

The expander also contains 
a built-in reset button and a 
select switch that lets you change 
from one cartridge to another 
without plugging and unplugging 
cartridges. 

The Cartridge Expander is 
available for $39. 95. 
Navarone Industries 
510 Lawrence Expressway #800 
Sunnyvale, CA 94086 
(408) 866-8579 

PCjr, Atari Audio 
Tutorials 
Tutorials for new owners of PCjr 
and Atari 600XL and 800XL com­
puters are available on audio 
cassette from FlipTrack Learning 
Systems. 

How To Operate the IBM PCjr 
has two audio cassettes . The first 
cassette guides the user through 
start-up procedures; keyboard 
familiarization; simple BASIC 
programming; and the PCjr's 
color, sound, graphics, and 
mathematical capabilities, as 
well as cassette tape storage and 
use of a printer. 

The second cassette includes 
U:.formation on how to manage 
disk storage and files with DOS. 
The lesson covers directory dis­
play, using tree-structured direc­
tories, checking disk storage 
space, and copying the for­
matting disks, as well as copying, 

renaming, and erasing files, and 
batch processing. 

How To Operate the Atari 
600XL and BOOXL Home Computer 
is a tutorial on one audio cassette 
and one data cassette. The pack­
age teaches start-up procedures, 
keyboard familiarization, and 
how to take advantage of the 
Atari's color, sound, graphics, 
and mathematical capabilities. 
Step-by-step BASIC program­
ming is also taught. 

The tutorials use the Flip­
Track cassette format, which 
permits the user to branch into 
optional special interest areas 
with the flip of a cassette. 

The PCjr tutorial sells for 
$39.95, and the Atari tutorial is 
available for $19.95. They operate 
on standard cassette players. 
FlipTrack Learning Systems 
999 Main 
Suite 200 
Glen Ellyn, IL 60137 
(312) 790-1117 

Four Educational 
Games For 64, Atari 
Spinnaker Software has four 
new educational software titles, 
two for the Commodore 64, one 
for the Atari, and one for both 
computers. 

Grandma's House, directed 
toward children four to eight, is 
a game for the 64 and the Atari 
that lets youngsters create and 
furnish their own playhouse. 
The program helps children learn 
to design and create, and is avail­
able on disk for $34. 95. 

Ranch, ages five to ten, is 
available on cartridge for the 64. 
The program lets a player create 
and animate wild west scenes. 
Starting with a blank screen, the 
player populates it with a range 
of people, objects, and animals. 
You can copy, color, move, erase, 
or animate shapes. Ranch is 

HUGE SAVINGS ON PRINTERS 
FRICTION [Single Sheet) & TRACTOR [Pin Feed) 

GEMINI 10X ~@lf:L DELTA 10 
$275.00 ............. ~ $390.00 

• 120 CPS 
• Centronics Parallel 

interfaced 

GEMINI 15X 
Same great features as above 

15" wide carriage _ . ... 5400.00 

( 

, . 

- - --~ 

~ ... - -- -

~.:.·. 

• 160 CPS 
• BK Buffer [Exp. to 16K] 
• Both Parallel/senal interfaces are 

standard 

Delta 15 
Same great features as aba"ve 

15" wide carriage .. ..... . CALL 

CABLES/ACCESSORIES 
PA10A 10 ft. 36/36 pin standard parallel . . . . . . . . . . . . . . . . . . . . . _ .. _ • • . • . 32 OO 
IB-P10 10 ft. 36/25 pin parallel for IBM . . . . . . . . . . . . . . · · 32.00 
PAST 6 ft 36/1 6 pin parallel for Tl-99/4A . . . . . . . . . . . . . . . . . . . . · · 25.00 
~~~~~ 6~~P~~~nG~ndard RS-232 (full loaded] . . . . . .... .. . .. · : . ....... : : 25:00 

GRAPPLER PWS . . . . . . . . . . · - - · · · · · · · · · · · · · · · · · 65.00 
Buffered (16K] GRAPPLER PLUS . . .. _ · · · - · · · · · a· • • • • • • • • • • • • • • 105.00 
St.ar Universal Commurncat1ons Interface .. : · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 165-DO 
Gem-05 Serial Interface . . . . . . . . . . . . . . . . · · · · · · · · · · · · 55.00 
Gem-01 Replacement Ribbon . . . . . . . . . . . . . 6/15 .oo; 1 2}~~:88 
Elek-Tek Dust Covers for Gemini 10X/15X . . . . . . . . . . . . . . . . . . . . . . . . . 5 00 

~~d~~~~·i';~~~;~:~~;:,1~0e~ "'=:~:;;'r~~~ ~~CH.=; Cr>r.:• ~~-Ora ~ ... C1'~:t j?. :DU' I Aoa ~ t.~ ~"' l~K. HI, P.A., 

.. ent "'1• '°" Cle!e~t:.-e Cit' 1rr-J* ' -,,~l'f!a'w .v rn WaN'8f'\t ~ IC>P~H All ELEK-TU< ~IACH.t:01u l~=.:~:rww~~:;a;~r:.~~::a~~M';(ai1:•= ~Ct' 

~u~K-,...l!!!iK i"nc 6.$57 "- unco1n•v• .. ch1cago1L60645 liiil liiial • I m. 4 • caoo) 621 -1269 C312l 677-7660 
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priced at $39.95. 
Aegean Voyage, for ages eight 

to adult, has players navigate 
ships through the Aegean Sea, 
docking at islands to collect clues 
from the Oracles. By connecting 
the clues, players can find treas­
ure. The game introduces many 
names from Greek mythology 
?nd emphasizes strategic think­
ing and deductive reasoning. 
The program is available for 
$39. 95 on cartridge. 

Adventure Creator, ages 12 to 
adult, lets players learn how to 
design an adventure game. 
Players have up to 100 rooms to 
fill with mazes, creatures, haz­
ards, and treasures. The program 
also can have the computer de­
sign the world for the player. 
Adventure Creator is available on 
cartridge for the Atari computer 
for $39.95. 
Spinnaker Sofhvare 
215 First Street 
Cambridge, MA 02142 
(617) 868-4700 

Atari, Apple 
Old West Game 
Strategic Simulations, Inc., has 
created Rails West, a simulation 
of the Western railroad develop­
ment of the late 1800s, for Apple 
and Atari computer systems. 

Up to eight players may 
participate, choosing the scenario 
and level of play, among other 
options. Menus guide each 
player through such business 
decisions as buying and selling 
stocks and bonds, applying for 
loans, and floating securities. 
Economic conditions ranging 
from boom times to panics are 
important factors throughout the 
game. 

Rails West is available on 
disk for $39.95. 
Strategic Simulations , Inc. 
883 Stier/in Road 
Building A-200 
Mountain View, CA 94043-1983 
(415) 964-1353 
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The new Volksmodem adapter cable and software allow Atari users to access 
telecommunications services via a game port. 

Atari Apple Educational 
Telecommunications Software 
Package ---------------Letters and First Words is the latest 

A Volksmodem adapter cable 
and software which will allow 
Atari computer users to gain 
access to telecommunications 
services via the game port are 
now available from Anchor 
Automation. 

The new F Cable allows 
direct connection of the Volks­
modem, a $79.95 telecommuni­
cations modem produced by 
Anchor, to the Atari 400, 600, 
800, and 1200 microcomputers 
through game port 2 without 
using an Atari Model 850 Inter­
face Unit. 

The package has a suggested 
retail price of $39. 95 and includes 
adapter cable with electronics, 
one software tape cassette, and 
one 6-foot telephone cable. 
Anchor Automation, Inc . 
6913 Va/jean Avenue 
Van Nuys, CA 91406 
(213) 997-6493 

COMPUTE! 
The Resource. 

program in the "Kids' Corner" 
line of software by C & C Soft­
ware. The package contains three 
programs that help children learn 
to identify letters, recognize their 
associated sounds, and begin to 
spell simple words. 
. Animated graphics displays 
introduce letter recognition skills 
in A-B-C, the first program on 
the disk. The sound of the letter 
and both upper- and lowercase 
letters are shown. 

Letter Sounds helps children 
strengthen their association of 
sounds with individual letters. 
Children pick the object that has 
the correct initial consonant, 
middle short vowel, or final con­
sonant sound, depending on the 
skill level. 

In the program Building 
Words, children learn how letters 
and their sounds work together 
to form simple words. Children 
progress from selecting a word 
to match a picture, to providing 
letters to complete the word. At 
the highest skill level, they are 
spelling simple words. 



Letters and First Words is rec­
ommended for children in pre­
school through second grade. 
The complete package, including 
disk for Apple II+ or Apple Ile 
computers, documentation, and 
keyboard labels, is available for 
$40. Backup disks are available 
for $10. 
C & C Software 
5713 Kentford Circle 
Wichita, KS 67220 
(316) 683-6056 

Jupiter Mission 
For Atari 
Jupiter Mission 1999, an interac­
tive space adventure game, has 
been released for Atari com­
puters with 48K of memory and 
a disk drive, by Microcomputer 
Games, Inc., a division of The 
Avalon Hill Game Company. 

You are aboard the Space 
Beagle, a ship sent to Jupiter to 
discover the source of mysterious 
radio signals. Once there, you 

~ 

encounter aliens and must un­
cover their secret plans. 

Eleven interrelated pro­
grams on four disks make up the 
game, which includes arcade 
segments and a series of puzzles 
as a part of the adventure. 

Jupiter Mission sells for $50. 
Microcomputer Games, Inc. 
4517 Harford Road 
Baltimore, MD 21214 
(301) 254-9200 

Apple II 
Utilities Program 
Disk O' Utilities, a programming 
utilities package for Apple II 
computers, has been introduced 
by Broadway Software on a DOS 
3.3 disk. 

Thirteen utilities are on the 
disk, allowing you to check the 
number of free sectors with every 
catalog, find hidden control 
characters in catalogs and list­
ings, generate automatic line 
numbers, dump the screen to a 

YOU CAN'T TELL 
A DISK DRIVE 

BY ITS COVER!! 

printer, undelete files, and a 
variety of other programming 
functions . 

Disk O' Utilities sells for 
$12.95 (add $1 for shipping and 
handling). 
Broadway Software 
642 Amsterdam Avenue 
Suite 136 
New York City, NY 10025 
(212) 580-7508 

New Product releases are selected from sub­
missions for reasons of timeliness, available 
space, and general interest to our readers. We 
regret that we are unable to select all new 
product submissions for publication. Readers 
should be aware that we present here some 
edited version of material submitted by ven­
dors and are unable to vouch for its accuracy 
at time of publication. 

COMPUTE! welcomes notices of up­
coming events and requests that the 
sponsors send a short description, their 
name and phone number, a1Jd an address 
to which interested readers may write for 
further information . Please send notices 
at least three months before the date of the 
event, to: Calendar, P.O. Box 5406, 
Greensboro, NC 27403. C 

WITH A HAPPY ENHANCEMENT INSTALLED THESE ARE 
THE MOST POWERFUL DISK DRIVES FOR YOUR AT ARI COMPUTER 

WARP SPEED SOFTWARE DISK READING AND WRITING 500% FASTER 

HAPPY BACKUP - Easy to use backup of even the most heavily protected disks 
HAPPY COMPACTOR - Combines 8 disks into 1 disk with a menu 
WARP SPEED DOS - Improved Atari DOS 2 .0S with WARP SPEED reading & writing 
SECTOR COPIER - Whole disk read , write and verify in 105 seconds 
1050 ENHANCEMENT - Supports single, 1050 double, and true double density 
810 ENHANCEMENT - Supports single density 

SPECIAL SUGGESTED RETAIL PRICE: Get the HAPPY ENHANCEMENT 810 or 1050 version with the HAPPY BACKUP PROGRAM . 
plus the multi drive HAPPY BACKUP PROGRAM. plus the HAPPY COMPACTOR PROGRAM, plus the HAPPY DRIVE DOS. plus the 
HAPPY SECTOR COPY. all with WARP DRIVE SPEED. including our diagnostic . a $350.00 value for only $249.95, for a limited time only! 
Price includes shipping by air mail to U.S.A. and Canada . Foreign orders add $10.00 and send an international money order payable through a 
U.S.A. bank. CaUfomia orders add $16.25 state sales tax. Cashiers check or money order for immediate shipment from .stock. Personal checks require 
2-3 weeks to clear. Cash COD available by phone order and charges will be added. No credit card orders accepted. ENHANCEMENTS for other 
ATARI compatible drives coming soon. call for information . Specify 1050 or 810 ENHANCEMENT, all 1050s use the same ENHANCEMEl'ff. 
Please specify-H model for all 810 disk drives purchased new after February 1982. call for help in 810 ENHANCEMENT model selection . Dealers 
now throughout the world. call for the number of the dealer closest to you. ATARI 1s a registered b'odcmork o1 Atari Computer Inc. 

HAPPY COMPUTERS, INC. • P. o. Box 1268 • Morgan Hill, California 95037 • (408) 779-3830 



f!J S~!~e~~o~E 
I'!' / 3M Scotch® 
--...!...../ DISKETTES 

LIFETIME WARRANTY! 

$185 .. ~~~451100$235 .. 
Oty 20 (7•S).. Qty. 20 

s••· osoo I 
5 • SSOD-96TPI (746) S2.&0 ea 
5 ' OS00-96TPI (747) $3.25 ea e· SSSD (7 40) S2.0S ea 
e· ssoD(7411 S2.50 ea I 
e· DSOD (743) $3.10 ea 

~9.s~;s~~"'t~oo;',:': ::= 
!hereof OTHER ITEMS· Shtppng charges as Shown 1n 
addlbOn to dtskene Shrppng charges. Psyment: VISA OI 
MasterCard. COO orcxn my, add $3.00. Tana: llnos 
customers, p68asa aod 8%. 

Hou,.: 8 A...._5 PM Central TirTMI 
For fHI HNk:e cau 

Nationwide: 1·800-621-6827 
In Illinois: 312-944-2788 

DISK WORLD! 
Swte 4806 • 30 East Huron Street • Chicago. IHIOOIS 60611 

Authorized Distributor ._. 
Information Processing Products ~ft 

WE HAD A TOUGH DECISION ·· · · 
_..., 4-D sketchpad 

WASourEZtouse. 1111 ...... .,...-.or • • ct another 
a game. a toy. an adventure ;;;Id stimu· 
gr3phix wha!SIS. And what name f thoSe who 
fate the imag""'t tionandanden~~ ~ remar1<able 
would apprecia e ... , 

tool. . b•J°ldn-.gs shipS 
AFTER days ot divebomb<"\l 

1 
. frtbng off. 

and tanks ot our own oosign ·hciie planets o1 
orbiting and descend•~ ~ng past and 
our own de'a':ies ·aoo starships of .. . . you 
about cars. P r own design, we had our 
guessed It .. . . OU 
answers: 

S.T.A.R.P.A.D. 
(Space Time Adventure Reco'.der w~h 

Perspecrive in All D1menSJons) 
A D 1 ts you actually see 

ONLY S.T.A.R.P. · · e computer to simul· 
through the eyes of ~rr 3 x:fZ pianes. No 
taneously ~~ calculationS reqJired -
separate doeS it all' Then s .T .AR.PAD. 
the computer alyse ;,_oo delight amidst 3-0 
lets~.~"gf your design from any sta· 
~~ 'or p<ograrilmed moving or pysticl< 

conlrolled angle_- 34 95 for Atan or Com· 
Dl~~~U~l,-_r;~~ft: 4414 Murrayhlll Rd .. 

Chariotte. NC 28209. ed 
VISA and Mastercard Accel>l 

YOU OON'T JUST ORAW WrTH A 
S. T.A.R.P.A.D .. . .. YOU RIDE ONE! 

BREAK-TH RU 

SHIPPING 
& HANDLING 
ADO $2.50 . 
Dealer lnqulriea -!come 

A compact and inexpensive Eprom eraser for !he 

hacker. It erases two chips per exposure. so ii you 

are one of those sman people who only makes little 

mistakes and only needs to erase two Eproms at 

a time. this eraser is for you. 

7755 E. Evans • Suite 400 • Scottsdale. AZ 85260 
(602) 998·7550 Anzona resJdenls ada &•., tax 

TM 

STOCK HELPER™ 
Commodore 64'" 

Stock HELPER is a tool to maintain a his· 
tory of stock prices and market indicators 
on diskette. to display charts. and to cal­
culate moving averages. Stock HELPER 
was designed and written by a "weekend 
investor" for other weekend investors. 

...=.. $30.00 plus $1.25 shipping . • 

Canadians may pay S37.50 CON plus S 1.55 shipping. 

(M)agreeable software, inc. 
5925 Magnolia Lane• Plymouth. MN 55442 

(612) 559-1108 
HELPER is a trademark of (M/agreeable Software. Inc. 
Commodore is a trademark o Commodore Electronics ltd. 

Anadex®9500, 9600 
& WP6000 Ribbons 

~ 
Buy d i rectly from manufacturer & save. 
These ribbons are manufactured by 
Aspen Ribbons. Inc.' Standard ink color 
1s black. Red. green. blue. brown & 
purple are also available for S2.00 extra 
per ribbon. 
CALL FOR FREE CATALOG. 

PRICES 

Anadex 9500. 
9600 & WSOOO 56.00 to 513.00 ea . 

Pnce depends on quantity ordered. 

·Aspen Ribbons. Inc. Is not affiliated or 
licensed by any other company. 

Aapen Ribbons, Inc. • 1700 N. 55th St. 
Boulder. CO 60301-2796 • (303)444-4054 
Telex : 45-0055 • End User : 600-525-0646 

Wholesale: 800-525-9966 

GREAT DISKETTES 
Super low prices 

SYNCOM 
The low onced. high quality diskette with a LIFETIME WAR· 
RANTY Packed m pafybags of 10 with Tyvek envelopes. 
labels and reinforced hubs. 

One of the best buys we 've seen. I! hi lj I 1.1.1 i 114 
$139 4ea. SW SSDD $ 185 

OTY. 20 5 W DSDD ea. • oTY. 20 

DISKETTE 70- Holds 70 SW diskettes in dusl lree 
safety $14.95 ea. + SJ.OD Shpng. 
DISK CADDIES-Fhp up style holds 10 511" diskettes 
$1.65 ea .20 Shpng. 

Shipping: 5 • OISKETIES-Add SJ.DO per tOO or lrac· 
t1on !hereof. OTHER ITEMS: Shippmg charges as shown in 
add1t1on to d1skene shipping charges. Payment VISA or MC. 
COD orders only. add SJ.DO. Taxes: Illinois cu5lomers. 
please add 8%. 

Nationwide: 1·800·621·6827 
In Illinois: 1·312·944-2788 

MUWTUn Ol12el S35 00 
WI Will BEAT AHT NATIONAi.LT ADVERTISED PRICE! 

DISK~! 
Suite 4806 • JO East Huron Strtel • Cn1ci90. llhno1s 60611 



ALL PRODUCTS ARE IN ALPHABETICAL ORDER. WE CARRY A FULL LINE OF LISTED BRANDS . WHOLESALERS, DEALERS AND OTHER 
DISTRIBUTORS INQUIRIES INVITED ... 

212-438-4111 ext. #18 

ccmPUTDIS 
ALTOS 

ATAlll 

COLECO 

COMMODOllE 

COM PAD 

CllOMEllCO 

EPSON 

AANlLIN 

1199 91 
6999 91 
e399 91 

135 95 

2~ 91 
"CALL 
"CALL 
"CALL 

"CALL 
"CALL 
"CAlL 
"CALL 
"CALL 

114 91 

1219 91 
3399 91 
2149 91 

71 91 
171 91 
679 91 

"CALL 
"CALL 

"CALL 

2299 91 
3299 91 
143191 
1799 91 

2199 95 
327191 
2019 91 
23•9 91 
3059 95 
3039 91 
019 95 
1599 91 

"CALL 

"CALL 
"CALL 
"CALL 
"CALL 

HEWUTUAClAllD 
119 91 
1e9 91 
22191 

IF YOU DO NOT SEE WHAT YOU WANT, CALL AND ASK FOR IT. 

'C 
1:JA 
1:·• T 

II 

IV 
10 

PC82D1A 
H01 
H02 
H03 

"°' 

I.I.II . 

I.I. Ill . 

ln"'o 

NEC 

OLIYml 

"CALL 

"CALL, 

"CAlL 
"CALL 
"CALL 

•CALL 

"CALL 
· "CALL 

139 91 
1869 91 
2~•91 

1e5' 95 
137e 91 

u te 011 ·c.t.u 
M1HT "CALL 

RADIO SHACl 
100 66• 91 

e19 91 
<P 
11 
168 
2DOO 

150 
Ill 
1100 
1150 
1160 
1200 
1150 
•ODO 
•050 

S .. TD 

SHAllP 

1499 95 
131• 91 
3299 91 
1299 91 

"CALL 
"CALL 

1199 9~ 
1479 95 
1149 95 
1399 91 
1!19 95 
1139 95 
1889 91 

PC 1150 7191 
PC 1500 131 91 
PC 5000 "CALL 

TELEY10EO 
TELEPOAT POAT "CALL 
BODA 999 91 
802 2449 95 
B03 1799 91 
B02H <299 91 
806120 '7<9 91 
e16"0 8799 91 
1602 "CALL 
1603 "CALL 

TtUS INSTRUMENTS 
PAO 1669 91 

11 91 
'CALL 

DISK DRMS 

AMDEK 
51/t " 199 95 

ATARI 
1050 179 91 

CDMMODOllE 
154 179 95 

10 MB 

6 MB 
11MB 

20 MB 

10 MB 
15 MB 
21 MB 

COMllEI 

CDllVUS 

DAVONG 

EAGLE 
320 KB lloooy 
10 MB 
31 MB 

ACE 1 

.. 1 
I L 
A·e1 

10 MB 
13M8 

FRANKLIN 

MICllO·SC1 

l'lGASUS 

l'lllCOM 
AT !8·$1 

AT 88·S1PG 
AT 118 ·A1 

Rf040·51 
AFO•D· S1 
RFD 40·A1 
RFD '4·51 

RFOU·S1 
IMB 
10 MB 
11 MB 
10 MB 

"CALL 

1119 91 
111191 
1799 91 

1499 95 
1929 91 
1199 91 

319 91 
1749 95 
1799 91 

169 91 
139 91 
319 91 

1069 95 

1599 91 

179 91 
36191 
119 91 
315 95 
169 91 
119 91 
399 91 
679 91 

1299 91 
U99 95 
1899 95 
1119 91 

DUADllAM 
OUAOISK·ENTIR( LI NE "CALL 

KANA 
1000 119 91 
ELITE I 139 91 
ELllEl1 389 91 
ELITE 111 499 95 
FOR I 8 M 139 91 

SANYO 
3200 "CALL 
6•00 "CALL 
EOO & EFO "CALL 

IAllUASS 
11 "CALL 
10 "CALL 

IECMAll 
10 MB 199191 
11 MB 1299 91 
33 MB 3099 91 

XEllOX 
5V• " DUAL ~9 95 
e" DUAL 10<9 91 

llOllOIS 
ANCHOll 

SIGNALMAN 19 91 
MARK I 19 91 
MARKI! 19 91 
MARK 111 79 91 
MARK V 79 91 
M.l.RtCVt 1~95 

MARK VII e9 91 
MARK XII 139 91 

CHARACTER 
GENERATOR 

Allen11on all VIC 70 
ownets. now you yrs you 
can pul any and all l11le5 
you want 1n any place in 

any color on your video 

tape lor only 

$79.95 

HATES 
CHRONOGRAPH 169 91 
SMAATCOM I 19 91 
SMAAICOll II 71 91 
lllCAOMDOEM 11 209 91 
UIM II + 225' 9~ 
MI M II! 2D9 91 
MIM 100 259 91 
SI M JOO 199 95 
SI M 1200 "9 91 
SIM 12008 399 95 

NOVAllOM 
CAT 119 91 
J·CAT el 91 
SMART CAT 103 1'191 
SMART CAT 1031212 31191 
111 AUTO CAI 509 91 
APPLE ·CAI II 229 91 
112 APPLE CAT 119 91 
212APl'l.ECAIU~ 18!l95 
ACCESS 1 ·1·3· 369 91 
O·CAT 129 91 
EXEC INFONE 699 91 
MAXllNFONE 8'9 91 

TlANIEND 
TRANSPAK I 161 91 
TRANSPAK II 299 91 
TRANSPAK Ill 369 95 
P C MODEM 231 91 
P C TRANSPAK 321 95 

U.S. llDIOllCS 
PASSWORD 299 91 
AUTO DIAL 399 91 

AMDEK 
12" GA 109 91 
11" AMB 119 91 
13" COL 2<9 91 
13" COL AGB 369 91 

IMC 
11" GR 69 91 
12 .. AMS 72 95 

13" COL 19191 I 199 91 

CDMMODOllE 
170 1119 95' 

HITACKI 
Cl.I 1'81 •t.t.u 

EAGLE 
11" GA 129 91 
1' " COL AGB '79 91 

GOii ill.A 
12" GA 69 91 
12" AMB 79 91 

9" GR 
12" GR 
12" AMB 
11" COL 

NEC 

12" COL AGB 

PAllASONIC 
11 " 
11" GA 
12" AMS 

12" COL 
12" COL RGB 

PAllASOlllC 
12" GA 
12 .. AMS 

10" COL 

119 95' 
e9 91 

135 95 
2•9 91 
389 91 

GA 
. e9 91 
13591 
2•9 91 
389 91 

129 91 
139 91 
119 91 

13" COL AGB 30995 

"'INCETOM GM1HICS 
11·· COL RGB <69 91 

SUATA 
11" GR "CALL 
13" COL "CALL 

DUADllAM 
OUAOCHROME •19 91 
OUAOCOL OR I 179 95 

S .. TO 
ENllAE LINE "CALL 

TAIAll 
12" GA 99 91 
12" AMB 109 91 
12" COL 239 91 
11" COL AGB 259 95 

USI 
FULL LINE "CALL 

lBllTH 
FULL LINE "CALL 

P\llTTERS 
AMDEK 

O~V 100 119 95 
AMPlOT II "CALL 

E11TEll 
SWEEH '19 95 
SWEEHGAAPH Pl<G 669 91 
SWEEH PRIME 619 91 

HEWUTT·PACXAllD 
1170 A 769 91 
1'71 1389 91 

MAllNESMAN TAlLT 
PIXM "CALL 

PANASONIC 
VP6801'A 1179 91 

X·V 

1010 

1025 

1027 

1010 
1021 
1017 

IMC 

ATAlll 

ATAlll 

AXIOM 

719 91 

1e9 95 

169 95 

1•6 91 

1e9 91 
269 91 
2•6 95 

ENTIRE LINE "CAL.l 

lllOIHE11 
HR11 Je995 
HA 21 189 95 

IMC 
BXBO 19995 
PB <01 169 91 
ex 1eo 20 91 

C !TOH 
PROWIU IEA 299 95 
SIARWRITER e•9 95 
PRINTMAS1EA 1139 91 

CENTllDNICS 
' ENTIRE LINE "CALL 

COMMDDOllE 
1126 22195 
MPS·B01 17995 

AMADO 
ENTIRE LINE "CALL 

COM REX 
ENTIRE LINE "CALL 

1500 
2DOO 

DAISTWlllTER 
739 95 
879 91 

DATA PllODUCTS/IOS 
PRISM BO e99 95 
REST OF LINE 
ANO CONFIGURATIONS "CALL 

OIAllO 
620 819 95 
630 1159 95 

EPSON 
ENTIRE LINE "CALL 

aGlllLLA 
BANANA 119 95 

JUKI 
6100 

NEC 
3150 1129 91 
REMAINING LINE "CALL 

BO 
e1 
83 
8' 
92 
93 
1350 
1'10 

DCIOATA 
119 95 
269 91 
•99 95 ' 
899 95 
369 95 
639 95 

1e59 95· 
2099 95 

MAllllEIMAll TAllY 
160L 139 95 
1BOL 
SPIAllBO 

OLIVETTI 
P·41 

PAllASDNIC 
KlP 1090 

KXP 1160 

OUADllAM 
OUADJET 

121. 150 

500 
150 
710 

TP·1 , TP·1 

STAil MICllOlllCS 
CEMINl1 D "CALL 
GEMINI 1IX "CALL 
DEL TA 10 •CALL 

TDSHllA 

TlANSTAll 
EN TIRE LI NE 

VPT·A1 
Vl'H1 
VPT·COL 
VPT·JA 

ADDS 

HAZE.TINE 
ESPRIT I 
ESPRIT 11 
ESPIUf Ill 
ESPRIT COLOR 
ESPRIT 6310 

AOM·JA 
REMAINING LINE 

Wl'O 
COLOR RGB 

TEl..EY10Ell 
910 
921 
950 
910 

AST 
FULL LINE 

OUADIWI 
FULL LINE "CALL 

llllAPllC CUDS 
AllOEK 
HE11tulES 
~ICS 

OllADIA• 
USI 

lllllE1TU 
FULL LINE 

TD OROER·Slmply dial loll lree 800·346·5001 or 212-438·4111 . You may 0<der wilh Masler Card or Visa, or you may send a money 
order, cashier's check, or certified checl 10· ISO EMTERl"IUSES, 1781 641h SI .. Brooklyn, N. Y. 112().4, and add approximate ship· 
ping , handling, and insurance charges. Credi! cards for phone orders only. All items subject to availability and price change. NO TAX 
for orders shipped Diil of state. ALL MERCHANDISE SHll"P'EO BRANO NEW, FACTORY FRESH ANO 100% GUARANTEED. Fa< 
customer service please dial Z12-431-411t, nt. 117. 



Lyco Computer Marketing & Consultants 
TO ORDER TOLL FREE 800-233-8760 

CALL US 

FOR ATARI 
COMPUTERS 
AT88S1 .... $299.00 
AT88S2 . ... $535.00 
AT .. S1 PD ... $439.00 
RFD40S1 . .. $399.00 
RFD40S2 ... $675.00 
RFD44S1 . .. $449.00 

SSI 
Battle of Sh i lo . . . . .. .. $26. 75 
Tigers on the Snow . . . . $26.75 
Cosmic Balance $26.75 
Knights of the De1ert . S26. 75 
Battle for Normandy .. $26. 75 
Germany 1g55 .. ... ... 536.75 

In PA 1 · 717 · 327 · 1824 

HARD DISK 
DRIVES for 

APPLE I BM-PC 
5MEG . ... . $1349.00 
10MEG . .. $1599.00 
15MEG ... $1999.00 
20MEG ... $2359.00 

· Ae1 11 S \II 11t 1 • 1 1 • f R S Hl l (l . • • . , 

TEXAS 
INSTRUMENT 
Disk Drive ... $245.00 

RANA 
DISK DRIVES 

Elite 1 . ... .. . .... . . $295 .00 
Elite 2 . ....... . . . . . $449 .00 
Elite 3 .. . ........ . . $559 .00 

MICRO-SCI 
A2 ... ....... . . ... .. ..... . . . call 
A40 . ........ . ... . . ....... . call 
A70 . . .... . . . ... . ...... . . .. . call 

MUSE 
Castle Wollen1te1n .. .. 520. 75 
Caverns of Frietag . .... $20. 75 
Robot War . ..... . .. . .. .. $26. 75 

commodore 
1212 Programmers Ad .$44 . 75 
1213 V1cmon..... . .. $44 .75 
Voe 20 dust cover . . . ..... $6 .gg 
Voe 64 dust cover . ... ... 56. g9 

TIMEWORKS 
INVENTORY . . . ... ... . •.... 1511.715 
ACCOUNTS REC .... .. . . .. 1511.75 
ACCOUNTS PAY . . .. . ••... 1511.75 
GENERAL LEDGER ...... . 1511.75 
PAYROLL . . .. .. .. .. .•. ..... 1511.75 
CASH FLOW . . . . ... .. ... . . 1511. 75 
SALES ANALYSIS .. . ...• . . 1511. 75 
ELEC . CHECKBOOK . . .... 158.75 
MONEY MANAQEll . ..•..• 158. 75 
DATA MANAGER . ....• . . •. 1511.75 
WALL STREET ..... . .. . .. . 1511. 75 

SYNAPSE 

HES 64 
Sound Box ........... .. $9 .95 
64Forth . .. ............ . $55.75 
Hesmon ..... . . .. . . . ... . $25.75 
Turtle Graph ics . .. .... . 537 . 75 
Heawrller ............. . $28.75 
Grid runner ... . .. . .. . .. . $19 .75 
AttackolMC .. ... .. .. . $22 .75 
Turtle Tra iner . ... . .. ... $22.75 
Turtle Tutor ............ S22. 75 
Paint Brush ............ $22.75 
Benji .... .. . ... . ... . .... $25.75 
Home Manager ........ $28.75 
Time Money Mgr .. . ... $44.97 
OmniCalc . . .... . . . . .. .. $33.75 
Sword Point . ... . .. . . ... $19.95 
Hes Modem ........ . .. . $52.75 

)I~ BLUE MAX C/ D ... ..... $24. 75 

ALIEN GROUP 

Voice Box 2 . 5gg. 75 

Ft. APOCALYPSE C/D . . . $24. 75 OON'TASK 
Sam . . . .. . . . . $41 .75 PHAROAH"SCURSE CID .. . $24.75 
Abuse . .. . ... 515.95 

FIRST STAR Teleatri ..... . s21.g5 

ATARI. ASTRO CHASE C/ D . . . . $22. 75 
Poker Sam . . 524.g5 

BRISTOLS C/O .... . ... . 522 . 75 

Computtrs for ptoplc. 
0 

FLIP FLOP C/ D . ..... .. S22. 75 AP)( 

3R Math . . .... . s1g .g5 
Typo Attack ..... ....... ... 524. g5 
Family Budget ... ... • ..... 51g.95 
F. Cash Flow ....... ....... $19 .95 600XL ... $CALL 

800XL .... - - - . for 
1400XL. - -Lowest 

BRODERBUND 
Bank Street Writer D .. . .. . S4g.75 

1450 ..... Prices AE D ..... . .. .. ........... . 524.75 

1020 PRINTER ... .... ... . NOW 
1025 PRINTER .. . .. . . . . . . ... IN 

Apple Pan ic D ............ . 523 .75 
Choplifter ROM ... . . .. . .. . 532. 75 

1027 PRINTER ... . . . .. STOCK David's Midnight .. ... .. . . 

1050 DISK DRIVE . .. . SSAVES Stellar Shuttle C/ D ... . . . . 

1010 RECORDER . .. .. . $74.75 

TRAK DISK DRIVES 

AT·D1 . .. . ............. $379.00 
AT·D2 .. . .... . . . .. . .... $399.00 
PRINTER CABLE ...... $22.95 
Sottwue lor ATD·2 .... $22.95 

RANA 
DISK DRIVE 

COMPUTER CARE 
BIB 
5'1• DISK DRIVE 

CLEANER . ...... . .... $12.75 
COMPUTER CARE 

KIT . ... . ... . ..... . . .. $19.75 

CONTINENTAL 
Home Accountant ....... $51 .75 
Book of Apple Software . $16. 75 

BRODERBUND 
Bank Street Writer .... .. . $49.75 
AE . .. .. . .. . .. . .. . . . ... .. .. $24 .75 
LOOE RUNNER D ... . .. . . $24.75 
Chopl i fter ........... .. . . . $24. 75 
Dav id ' s M idnight ....... . . $24. 75 

SPINNAKER 
K1ndercomp .. ..... . .... .. $21 .75 
Story Machine .. . ..... ... $23. 75 
FaceMaker . .. . .... .. . . ... $23 . 75 
Snooper Trooper ......... $29. 75 
Delta Drawing ...... . . .... $34 . 75 

CARDCO 
Cardprinter I L01 . . . . . . . 54gg.oo 
Cardpront DM1 .. . ... . .. . $109 .00 
5 Slot Expans ion 64 .... . 554 .00 
64 Write NOW . . . . .. .. .. .. 53g .oo 
64 Mail NOW . . .. . . s2g .oo 
2J Wrote NOW . .... .. . ... . $29 .00 
64 Keypad . . . . .. . . .. s2g .oo 
Un1varsal Cass . Int . . ... . . s2g . 75 
Printer Uti lity ............. s 1 g . 75 
6 Slot Expansion .... . . s1g.g5 
3 Slot Expansion .. 524 ~5 

PRINTERINTERFACE . .. ... . . $39.75 
PRINTER INTERFACE with 

lull graph ics ...... . .. . . ... $65. 75 
LIGHT PEN ......... . . . $29.75 

PARKER 20 
Frogger (ROMI . 
OBert iROMI 
Tutankham rom 

EPYX 

GATEWAY TO 

.. 533 . 75 
533 75 

.. . $33.75 

ASPHI R ............. . $28.75 
JUMPMAN JR R ....... 528.75 
PIT STOP R ...... .. ... S2B. 75 
GATEWAY TO 

SSI 

Battle of Shilo CID .. .. . . .. S28. 75 
Tiger• In the Snow C/ D . .. . 526. 75 
Battle for Norm•ndy C/O .. $26.75 
Knlghta of the De1ert CJD . S26. 75 
Cosmic Bal•nce CI D .... . . S28. 75 

ON·LINE 
Frogger .............. . ..... $24.95 
Wizard & Prln ....... ... . ... $26.95 

RO KLAN 

Wizard of War . ......••.... . 52g.15 
Gort ........... . .. . ..... . ... 52g.15 
Delux Invader . . ... .. . .. ... . $27 ,95 

BIG 5 

BLANK DISKETTES 
ELEPHANT 
Slngle Side SD (10) . . ... . . 117.75 
Slngle Side DD (10) . . . . .. . 121.75 
Double Side DD (10) ..•... 128.75 

MAXELL 
MO I (10) ..... .. ... .. . ....• 128.75 
MD II (10) . ........... .. . . . 138.75 

CERTRON CASSETTES 
CC·10 12 for . . . ... . ....... 115.1111 
CC·20 12 for . .....•.• . .. : . 117.1111 

INNOVATIVE CONCEPTS 
Diak Sto,.ge (hold• 10) . . .. 14.115 
Diak Storage (holda 15) .. . . 111.115 
Diak Storege (hold• 50) . . . . 128.115 

EPYX 
Temple of Ap1hal ..... . . . 
Stu Warrior . . . ............. S26 .g5 
Crush. Crumble & Chomp . $22.75 

ADVENTURE 
Saga• 1 Adventureland .. . s2g.g5 
Saga•2 Pirate Adventure .s2g .g5 
Saga•3 Secret Ml111on . . . s2g .g5 
Stone of S11yphus . . . ... .. S24 .g5 

ALIEN GROUP 

Atari Voice Box .... . 
Apple Voice Box ... . 

SPINNAKER 64 

Kindercomp ....... ......... $21 . 75 
Story Machine .. . . ... . . . . . . $23 . 75 
F11ce Maker . . . . . . . . .. .. . ... $23 . 75 
Snooper Trooper.. . .. s2g .15 
Delta Drawing . . . . $34 .75 
Shamus II c / d ... .. 
Pinhead Ci d . . . . . . . . . . . s22 .g5 

OUICK BROWN FOX 
OBF Word Processor .... 54g _g5 

WK 

Letter Perteet. ....... . ... 5105 .00 
Data Perteet . .. .. . . . ... . 595 .00 

ADVENTURE INTERNATIONAL 
S. Adams Adventure ... . . $28 . 75 

VIC-64 
Household Finance CI D . . 

VIC 20 

Monkey Wrench 2 . ... .. . 552 . 75 

BRODERBUND 

LODE RUNNER D . .. . .. $24.75 
OPERATION 

WIRLWIND D . ... . ... s2g.75 
DROL D . .... . .. . . .. ... . $24. 75 

PARKER BROTHERS 

Tut•nkham R ........... . 533.75 
Super Cobra R . . ...... .. $33. 75 
Aatro ChHe R .......... . 533. 75 
Frogger R . ... .. .. . .. ... . $33.75 
QBert R ........ . . . ... ... $33 .75 
Popeye R . . .. .. . . . . • ..... 533.75 
Riek R . . . . . . . .. ... ...... . $42 .75 
Chesa R ................. $42.75 

SPINNAKER 
Story Machine R . .. ..... 526.75 
Face Maker R .. .. . ...... 524.75 
Klnderomp R .. .. . . .. .... $20.75 
Fraction Fever R .... . ... 524. 75 
Delta Drawing R . ..... · ... $26.75 



Lyco Computer Marketing & Consultants 
TO ORDER 

CALL US 
TOLL FREE 800-233-8760 

In PA 1·717-327-1824 

PRINTER 
INTERFACING 

PRINTER PAPER 
AVAILABLE 

Avolloble for IBM PC, Apple, Atori , Vic 20 & Vic 64 
SAVE on these 

in -stock 

LETTER QUALITY 
SMITHCORONATP2 ... $449.00 

DIABLO 630 .. $1719.00 

ALPAHCOM 42 .. .. . ... $89.00 
ALPHACOM 81 ....... $129.00 
NEC 8023 ............ $389.00 
NEC 8025 ............ $899.00 
NEC PC·8200 

COMPUTER .......... SCALL 

MODEMS 
ANCHOR MARK I . . 579.00 
ANCHOR MARK II. . 579.00 
HAYES SMART ... S239.00 
HAYES MICRO II S309.00 

M icro B it 
MPP· 1000 . ... .. . .. $129.75 

NOVATION 
CAT ...... . . ... .. . S144 .00 

0-CAT .. . . . .... .. · 5155 .00 
J ·CAT .... ... .. . · · 5115.00 
APPLE CAT II ... · S279 .00 
212 APPLE CAT . 5589.0Q 

HES 20 

EPSON 
RX·80 . . ...... . ...... .. SSAVES 
RX·80FT ..... . .............. ON 
FX·80 ....... .. ........ I n·Stock 
FX·100 .. . .. ...... . ..... EPSON 
MX·80FT ........... PRINTERS 
MX· 100 . . ... .. . .. .. . SSCALLSS 

MANNESMANN 
TALLY 

SPIRIT 80 .............. SCALL 
MT 160L . .... ... ........ SCALL 

CORDLESS 
TELEPHONES 
from ... $69. 75 

MONITORS 
Sokalll Color ......... S229.00 

Amdek Color I .......... $275.00 
Amdek 300 Green . .. . . S 149.00 
Amdek 300 Amber . .. . 5149 .00 
Gorilla Green .. . . . S99.00 

VIC 64/ 20 

OKI DATA 
80 ................. ... . SSAVES 
82A ................ ... CALL for 
83A ... . ..... ... ....... LOWEST 
84 . . ................... PRICES 
92 .......... .. .. .. .... on theae 
93 . !1· • • • • ••••••••••••••• I n·Stock 
PACE MARK 2350 ... PRINTERS 

ATARl850 
REPLACEMENTS 
IN-STOCK 

DUST COVERS 
800 . .... .... . ... .... .. .. . $3 .99 
400 . .. . . .. ' .. . ' ... . .... .. $3 .99 
1200 . .. . ...... . ... . .. .. . . $3 .99 
410 ........ .... .. .. .. .... $3 .99 
810 .. .. . ..... . .......... . $3 .99 
1050 .. . ... .. . . ........... $5 .99 
PROWRITER . ....... . .. . $5 .99 
GEMINI 10X ............. $5.99 
PERCOM DISK .......... $5 .99 
VIC 20/64 . .. . .. .. ... . ... $5.99 

HES Wrller. . . S25. 75 
Shomuo .. .. . . $25. 75 

PAC MAN .......... .. ... $33. 75 
SYNAPSE 64 

CITOH 
GORILLA GX100 .... . $179.00 
PROWRITER 8510 ... 5339.00 
PROWRITER II .. . .... $659.00 
8600 .. .... ........ .. $1025.00 
STARWRITER .. . .. . . $1099.00 
PRINTMASTER ..... $1499.00 

STAR MICRONTICS 
GEMINI lOX ... .. .... . $269.00 
GEMINI 15X ............ SCALL 
DELTA 10 .... .. .... . . . $479.00 

APPL E DU M Pl IN(", GX S99 7 ~ 
APPL£ DUMPLING 64 116 BuNl!f!Sl 79 75 

INFOCOM 
Zork I. II . or Ill .............. 526. 75 
Deadline ............ ..... . . . 533. 75 

commodore 
HES MON Rom . S25. 75 
Turt le Graph ic• . $25. 75 Protector ..... S25. 75 

OONKEY KONG ........ $33.75 
DIG DUG . ...... . .... . .. $33.75 

ZEPPELIN C/ D . .. ..... $24.75 BRODERBUND 64 

BANK STREET (:'EFENDER .......... .. S33. 75 
BLUE MAX C/ D ........ $24.75 
DIMENSION X C/ D .... $24.75 WRITER . . ..... ....... $49. 75 

[ ~E~IJUM] 
CENTIPEDE .... . ...... $33.75 

CHOPLIFTER .... .. .. .. $24.75 
EPYX 64 

FIRST STAR 64 
ASPHI R . .. . .... . ..... $28.75 

LODE RUNNER ....... . $24.75 

BRISTOLS C/ D ... ... .. . $22.75 JUMPMAN JR R ...... . $28.75 
DROL. .... . . ...... .. . . .. $24. 75 

FLIP FLOP C/ D ... . .... $22 .75 PITSTOPR ....... .. ... $28.75 KOALA TOUCHTABLET ... $89.75 

AT8851 .. $299.00 
RDF44SI $449.00 

IBM 

PACMAN . . .. . ....... ... $27.95 
OONKEY KONG ..... . .. $27 .95 
DIG DUG ...... ..... . ... $27.95 
DEFENDER .... . .... . .. $27.95 
CENTIPEDE .. .. ....... $27 .95 

ATARI 

.. . ..... . .. . . ... . .. .. .. . . $29.75 

. .. .... ..... . . .. . .. ... . .. $29.75 

......... . . .. . .... ... .... $29.75 
... . ... . .... . $29 . 75 

... ..... . .... 529 . 75 

KOALATOUCHTABLET .. . $89.75 

DEADLINE . ... . ..... 534 .75 ... .. . ... . . .. . . ...... . ... $34 .75 
ENCHANTER ........ . 534 .75 . .. ... . .. .. . . . .... . .. .... $34.75 
INFIOEL ... . .. . . . $34.75 . ...... . ... .. .... ..... ... 534 .75 
PLANETFALL .. .. · · ... 534. 75 ...... .. .. . . .. . ....... . .. 534 . 75 
STARCROSS ......... $34.75 .. . .... . . . . . .... . . .. .. .. . $34 .75 
SUSPENDED · .... · . . .. $34 . 75 · ... · · . . . ... .... .. .... .. . 534 . 75 
WITNESS . ..... .. .. $34 .75 . ................ . .... . .. $34 .75 
ZORK I ... . .. ... .. $34 .75 ... .. .. . . ...... .. .. .. . ... $34.75 
ZORK 11 .... .. .. . . . 534 .75 .. .. ................ . .... $34.75 

.......... . . $34 . 75 .. .... . . . . .. . .. .... .. .... $34. 75 

TO ORDER 

GEMINI 10 
APPLE 

PACMAN .. ... ... . .. .. . . 527 .95 
OONKEY KONG . . ...... $27.95 
DIG DUG . .. ............ $27.95 
DEFENDER .. .... . .. . . . 527 .95 
CENTIPEDE . . ..... . . . $27 .95 

KOALA TOUCH TABLET ... $84. 75 

... . . ...... .. ...... 534 .75 
....... .... ... ..... . . .... 534 .75 
... . ., . . . . . . ...... . . .. ... 534 . 75 
..... . ......... . . ....... . 534 .75 
.. . ... .... .. .... . ........ $34.75 
....... .... . .. ......... .. $34.75 
.... . .... .. ..... .. .... ... $34.75 
.. .. . ... .... . .......... .. $34.75 
.. ..... . . .. .. .. . . .... ... . $34.75 
. ...... . .. · · ··· · · · · ...... $34 .75 

....... $269.00 

48K RAM .. .. $75.00 
64K RAM . ... $99.00 

ATARI WRITER .... ... . $79 .00 

BUSINESS 
Vlelcalc .. .. ........... 1159. 75 
Latter Perfect ..... ... . 189• 75 
Latter Perfect......... 189. 75 
O.ta Perfect ...... . ..... 189• 75 

TEXT WIZZARD.... .. . . $34 . 75 
SPELL WIZZARD . . . . . . $34 . 75 

Fiia Manager ..... . .... .. 5811 .75 
Homa Fiie Mgr .... . . .... 1811. 75 
BookMper ..... .. ..... 11111.75 
C.R.l.S .... ............ S1119.75 

POLICY 

JI\. 
ATARI' 
Compurtrs for Jl(Oplr. 

0 

CALL TOLL FREE or send order to 

ln ·stock 11ems shipped w1th1n 24 hours of order. Personal 
check s requ ire four weeks c learance before sh1pp1ng . No 
deposit on C .O.D. orders. Free sh1pp1ng on prepa id cash orders 
within the c ont inental U.S . PA res idents add sales tax. All 
products sub1ect to ava i labili ty and price change . Advertised 
prices show 4 °'o d i scount offered for ca sh . add 4 0,, for Master 
Card or Visa . DEALER INQUIRIES INVITED. 

800-233-8760 Lyco Computer 
P.O . Box 5088 

Customer Service 1-717-327-1825 Jersey Shore . PA 1 774C 



NEC PRINTERS 
NEC 2050 '999 00 
NEC 3550 ' 1679 00 

PERCOMITANDOM 
DISK DRIVES 

5y.- 320K Flopoy 
5 Meg Hara w/Controller .. 
10MegHard~ 
15 Meg Hard wiController 
20 Meg Hard #Car<,_. 

AMDEK 
310A Amber Mcn!U 
O~Y 100 Plottl!r 
~II 

AST RESEARCH 
Sue Pak Rus from 
CaTOO Aus II fr-cm 
~a Plus. .Jrtm . 
110 Plus frtm 

QUA DRAM 
CAJadj .... 

Ouadboard as low as 
C>.Jad 512 Plus as ION as 
auaocoo- as io.-.- as 
~ 
Pe~lel nertace Board 
64K RAM Chips Kit 

MICROPRO 
\MroStarlM,.IMerge 
rtos....-
SoelSu>-
ClJ'cStnr 

MICROSTUF 
CrosSUllk . 

MICROSOFT 
M.Jl'.dan 

ASHTON-TATE 
dBASE II 
Fntlayl 

IUS 

'229 00 
. ...•. CALL 

CALL 
.. CALL 

.CALL 

'169 00 
'59900 
'39900 

'27900 
127900 
'30900 
' 13900 

147900 
'289 00 
' 24900 
' 21900 
'8900 
'8900 
'59.00 

'34900 
' 299 00 
1 15900 
' 9900 

•1os.oo 

' 159.00 

' 38900 
' 18500 

f:as~WntEr I ' 249 00 
EasySpeller ' 11900 
EasyFiler ' 229 00 

CONTINENTAL SOFTWARE 
1st Dass Mal/Form l.Etter 
Herne Accwrtart Plus 

' 7900 
' 8800 

VISICORP 
IBM APPLE 

V1siCalc 1159.00 
V1siCalc 4 ' 159.00 
V1sCalc AcMn:ed '26900 
V1siWoi:l/SpeH ' 249.00 
V"""""1/Plcx ' 19900 ' 19900 
V1sil.irlt 116900 
V1siMle ' 19900 ' 16900 
V1s:Schedl..k! 1 19900 ' 19900 
v""""' ' 15900 
V1siPICl. ' 13500 
Vis Term ' 7500 
Oesk!Dp Aai 119900 ' 16900 
Bus Fo<-ecast Male< ' 7500 ' 7500 
StreWlCalc ' 7500 ' 7500 
Vis Tutor c.afc '5900 ' 5300 
V1S1 Tutor Advanced ' 7500 1 7500 
Vis Tutor Vilr.:Tc ' 259 00 ' 5900 
Visi. - On Coc ' 289 00 
v ... On Grtt;.)11 1 179 00 

..si - Qn W CY 1275 00 
1s1-0n Mou~ ' 159 00 
V~- On Htbt '31900 

pf& 
IBM APPLE 

WntB '8900 ' 7900 
G<-acin '89.00 1 7900 
RcOO't ' 7900 ' 7900 
Fote '89.00 ' 7900 
Solutions• as to.o.o as ' 16.00 11600 

' Call 01 T1t.1es 

MONOGRAM 
Do.tar; and Se-ise ' 109 00 

LOTUS 
1.2.3 '399 00 

PROFESSIONAL SOFTWARE 
PC Pll&"Tne Boss ·~9 .00 

SYNAPSE 
File Manager .... ' 89.00 

SOFTWARE ARTS 
TK Solver 1189 00 

PRINTERS 
AXIOM 

AT-100 Aw> lcurface 
GP-100 Parallel Interface . 
AT-646 lr<Brlace 

BMC 
"Ill Letter ClA>lty 
BX·BD Ocx Mlltn• 

CENTRONICS 
122,,.,,,. .. 

739-1 -
739.3 Sena! 

C.ITOH 

COMREX 
CoTIWnter l1 Letter GUaltty 

DIAB LO 

'2390D 
' 19900 
' 6900 

'58900 
' 26900 

'29900 
1 19900 
' 24900 

'20900 
'379 OD 
'59900 
'56900 
'92900 
' 99900 

' 1.49900 

'49900 

6<0 Letter ~hty '949.00 
630 Letter Cluabty ' 1749 00 

DAISYWRITER 

EPSON 

'999 00 
' 10900 

MX·80FT. MX-100. RX·80. RX·BOFT. 
FX-8Q FX·10D CALL 

IDS 
Pnsm 80 For Conhg.lv;ons .. CALL 
Pnsm 32 For C<>if.g.raoons .. CALL 

MANNESMAN TALLY 
160L '58900 
180L ' 7990D 
Soont 80 '309 00 

201012030 
8023 Ocx Matn• 
8025 Ocx Matn.< 

NEC 

3510 SeNIJL.ette< Q.eoty. 
3530 PacalleUl.ettl!r Cluol<y. 
771017730~ 

OKIDATA 

' 899.00 
.. '37900 
'66900 

•
1 144900 

. .. ' 1.49900 
' 194900 

82. 83. 84 92. 93. 2350. 24 10 
SMITH CORONA 

CALL 

TP·2 
Traa.or f.,.o 

SILVER REED 
500 Letter Oualty 
550 Letter ();ol,ty 

Ge"n<> 10X 
Gemn P15X 
OelUJ 10 
Senal E!o&'"tl 

1350 

12DP 
130? 
315Color 

STAR 

TOSHIBA 

TRANSTAR 

.' 39900 
111900 

.' 469.00 
'69900 

' 2-9900 
'39900 
'55900 

' 7500 

'1699 00 

.. ' 499 00 
'689.00 
'49900 

APPLE INTERFACE 
CARDS 5 BUFFERS 

OlOOOC lrom PKASO, Oronge Mocro, MPC. 
M1croMa.1. . Tymac, Ouadrem & Pracl1Cal 
Penpnerets PAINTER CABLES 
are avatatJe ta- most al ccmputerS on the 
rn;,:ri.et. We 9JPPtY al yo.r o::rnPJter reeds 

PAPER SUPPLIES 

MBC-550 ............ CALL 
MBC-555 ............ CALL 
MSC 1100 .. ' 1499 00 
FOO 3200-320K On..., . ' 389.00 
MBC 1150.. . ..... ' 1899.00 
MOC 1200 ' 1849.00 
FOO 6400-640K O"""···· ··· .... ... '469.00 
MOC 1250... .... . ' 2099.00 
PR 5500 p,.,_. .... . . . ...... . . . . .... . . '599.0G 

APPLE/FRANKLIN F FRANKLIN 
DISK DRIVES 

MICRO-SCI 
A2 
A40 
A70 . 
C2 C<nroller 
C4 7 Cor<rorer 

RANA 

.'21900 
'29900 
' 319.00 

' 79.00 
'8900 

s~ 1 •21eoo 
S.te 2 '389 00 
Bite 3. ' 569.00 

APPLE 1111 STARTER PACK 
64K Apeje lie. O.sk Onw & Cacn;ter. 00 Ca""" 

C<ro. Minta" U & DOS 3 3 
COMPLETE ........ ........ ....... ..... ..... .. . CAU. 

914 
924 
925 
950 

TERMINALS 
' 56900 
'689.00 
' 739.00 
'929 OD 

970 .... ······ ' 103900 
COMPUTERS 

Telep<n Pcrtallie . 
BOOA •. 
802 
803 
802H 
806/20 
816140 .. 
1602 
1603 . ···· ···· 

. ... CALL 
' 10990D 
' 269900 
' 194900 
' 469500 
'499900 
'9199 00 

... ' 3399.00 
.... .. CALL 

ACE1000~~ •...•••.... . 
ACE Femly Pad< S\'6U!m .. 
ACE PRO PUJS Syst.m ............ . 
ACE 1200 Office Mgnt. System .. 

··-11ee.x.....,.,·· 

OTel~ideo 

ANCHOR 
MODEMS 

~ 
Mort IL 

Marl< VH I"""' Ar<>Jt.JtD o..IJ 
Mort XII (1200 BaudJ ... . 
TRS-80 Cdcr CcmPJter .. . 

9 - - &.<>Ply. 
HAYES 

5-nartmodem 300 . . •·· 
5-nartmodem 1200 
5-nartmodem 12008. 
Maumodemlle 
Mcrtm<Xlem 100 
Smtrt Can II 

~ 

300 Green 
300 Amber 
310Anttr 
Coler , 
Coler 1 ?us 
~2 . 
Coler 2 Plus 
~3. 
~4 .... 

12·· Gree<> 

AMDEK 

BMC 

~2·· Green Ho·Res. 
9191. 13·· Cd<T 

12·· Green 
i2·· Amller 

GORILLA 

NEC 

' 5900 
' 7900 

' 11900 
' 299.0D 

. .. '99 00 
.. '9.0D 

'209.00 
' 499.00 
' 449.00 
' 26900 
' 29900 

'8900 
' 1990D 

NOVATION 
J-Cat .... . 
Sm.neat 103 .. . . 
~llt103/212 . 

AutoCat ... . .... . 
212~ .. . 
- Cat • .. ........ 
212- Cat .... . . 

- Cat 212 1.W9de .. 
Cat . . 

.' 99 .99 
' 17900 

······· ...... '399.00 
...... .......... ' 219.00 

...... '549.00 
·-· .. .... '249.00 

.' 569.00 
. ... ' 309.00 
. . ' 139 .99 

ZENITH 
zr.1 
ZT-10 
ZT-11 ••··· 

.. '33900 
.. . ' 30900 

.. ... ' 369.00 

MONITORS 
..... ' 14900 

' 159.0D 
• 116900 

. ... ' 27900 
'29900 
'399.00 

•• 141900 
.'34900 

. .'699 00 

'88.99 
. .' 119.99 

' 24900 

'8899 
'9599 

PRINCETON GRAPHICS 
HX·12 RG8 ........ .... ... .... .... . ......... .. ' 519.00 

SAKATA 
100 ..... . . ...... '269.00 

TAXAN 
'299.00 210 Color RG8. 

400 Med·Res RG8 . . ............... ' 319.00 
4 15 Ho-Res RG8 ....... .. . 
420 Ho-Res RG8 (IBM] .. . 
100 12·· Green .. : ..... ..... . 

105 i2·· Amller ... iJsf 
Pl 1. 9 ·· Green . . 
Pl 2. 12·· Green 
1'13, 12·· ""°" · 
Pl 4 . 9·· Amber . 
140D~ 

QUADRAM 

. ... ' 439.00 
. .. ' 489.00 
. .. . ' 125.00 

.... .. ' 135.00 

. .. ... '99.99 
...... •119 99 

.. ' 149.99 

..' 139.99 
.. .. '269.99 

~ 8400 .. . . .... "549.00 

ZENITH 



(:commodore 
CBM B032 ....... ............. •599 
CBM 4032 •.............•..... •599 

MSD SD1 Osk Dnve.. . ' 349.DJ 
MSD 502 Osk Dnve . . '599.00 
CBM 8096 .. ' 869 00 
CBM 9000 . '999.00 
e12e.ao .. .. ' 769.oo 
803?. IO 9000 Upgr&OO • ' 269 00 
2031 LP D:sk Onve ' 299.00 
8050 01Sk Onve. '949.00 
8250 D<Sk DnYO ....................... ' 1199.00 
4023 Pnnter.. ............. .. ...... .1379.00 
8023 Pn.....- .. .. ...... ' 569.DO 
6400 Pnnt.er . . ........ 11399.00 
Z- RAM.. . .. ' 499 .00 
&heal Office ...... '699.00 
The M.._...... . ... ' 199.DO 
SoftROM . . ' 125 .00 
V1siCak: . . • 1 59 00 

PROFESSIONAL 
SOFTWA~E 

worn Pro 2 Aus . ......................... •1 59.00 
WrnJ ~ 3 A us.. . ' 183.00 
Word ~ 4 Aus/5 Aus .. eacn . ' 279 00 
nfoPro. ..... .' 179.00 
Aannst.rator . '399.00 
Power........... ' 7900 

KOALA PADS 
<\tan (D.s>.J 
Aten (ROM) 
C-64 (D<sk) 
C-64 (ROM) 
IBM 
~/Frlri.ltn 

SX-64 
PORTABLE 
•939 ' . 

' 7S 00 
'8200 
' 75 00 
'8200 
'95 00 
' 8500 

VIC 20 ...............•..•.....•. CALL 
CBM 64 ......................•. 0 199 
C1541 D<slc Dnve 
c 1530 DIJUlScttu 
C 1520 ColCT Pnntcr/PlotLer 
M -801 Dot Matn1 Phrc.cr 
C1526 Dot Matn.!Scnal 
Cl 702 Cola M<ntor . 
C1311 Joysoek ... 
C1312POOdes. 
C 1600 VIC Modem 
C1650 Auio Modem .. 
Logo 64 . 
Piiot 64 
Word ~ 64 Plus . 
Poralcl Pnnt.er ~foco 

Cale Rcs<lt 64 
Cale f\!sUt Easy 
Codewnter 64 . 
Cl..oek &own Fil• 
MCS 801 Cdcr Printer 
DPS 11 01 Dooy Pnr<cr 
Mage Vaocc Speech MO<Uc 
Deso Clrga<>rer Loci. 
Vd.C' T~tions 

' 249 00 
'6900 

' 129 00 
' 21900 
' 299.00 
'249 00 
. ... 14 99 
' 11 .99 

.... 'S9.00 
.. ' 8900 

'4900 
' 3900 
0S900 
'4900 
'6S 00 
'3900 
' 75 00 
' 49.00 

'499 00 
1459 00 

' 54 00 
'4900 

. •34 95 

We stock a full inventory of software for Commodore, such 
as: Artworx, Broderbund, Commercial Data, Creative Soft­
ware , EPYX, HES, MicroSpec, Nufekop, Romox, Sirius, 
Synapse, Thorn EMI, Tronix, UMI , Victory, Spinnaker, Rain­
bow & Timeworks ! 

INFOCOM 
Z<rt 1.2.3 (ATIAP/CBMnBM) 
Deadne (ATIAPJCBM/!BMJ ... 
&chat'<e" (ATIAP/CBM/!BMJ .. 
Aa->etlal (AT/AF\'CBM~BM) 
W<tress (AT!AP/CBM/15'.1) . 
5mn:ross (AT/AP/CBM/IBMJ 

'2900 
' 32.95 

. ... '32.95 
'32.95 
'3295 
' 29.00 

Poe~ 

Cenooede 
D<g o..g 
Don<ey Kong 
0c1..­
Ro<wvn 
S:ir Gate 

ATARISOFT 
IBM/AP 
'2999 
'2999 
'2999 
'2999 
'2999 
'2999 
' 2999 

C64NIC 
'3799 
•3799 
•3799 
'3799 
'3799 
'3799 
'3799 

CMO'S PORTABLE CORNER 

(hp]-
HP 718 .. 
•499n 

41CV .......................... 0199" 
41CX .......................... 0249" 
HP 10C... .. . .. ' S1 .99 
HP 11C... . ................ ' 69.99 
HP 12C.......... .. .......... ' 88.99 
HP 1 SC.. . .................. ' 88.99 
HP 1 SC. ' 88.99 
HP 75C... .. ' 749 99 
HPIL MO<Uo . ' 98 99 
HPIL Cassette CT Pnr<er '3S9 99 
Cen:t ReBOct" .. •143 99 
ExU!tlded F\Jrctoi Ma>.k ..... ' 63 99 
r.,,. MocUe........... ' 63 99 

TIMEX/SINCLAIR 
T meUSirdar 1 OIXl ..... 
r """'15ordar 2086. 
16K Mem<ry ... 
2040 Pnr<cr .. 
V<.Caic 
IArcwero Pnr<cr 

PC-8201 
•599 

NEC 
PC·8221A H-erTnlli Printer ' 149 99 
PC-8281 A Data Accorder.. . ... ' 99.00 
PC-8201-06 8~ RAM Chps . . ...... . ' 1 OS.00 
PC-8206A 32K RAM Cartndgc ' 329 00 -SHARP 

PC-1500A ......... •1ssn 
PC-125DA ........... •sen 
CE-1 25 Pnntcr"/Cassctte 
CE-150 Cola Pnr<cr/Casseuc 
CE-1SS BK RAM 
CE-161 16K RAM 
CE-500 ROM iAT""I 

WHILE SUPPLIES LAST! 
ATARl600XL 

5 149 
1010 Recorder . ' 74 .00 
1020 Coler Pnntcr.. . . '249.00 
102S Dot Matm Pl'V1ter .............. . ' 349.00 
1027 Letter Oualrty ...... .. '309.00 
1030 Direct Corwiect Modem .' 119.00 
1 050 Disk Orwe ... '339.00 
CX30 POOdle ' 12 00 
CX40 Jcyst<e• each •a 00 
ex 7 7 r ou:h r at>1et 164 oo 
CXBO T•8" Ball ' 48 00 
exes Keypad .. •1 as oo 
488 Carrnurtcato" U '229 00 
4003 Assorted Ed.cat.Jon . '4 7 00 
4011 Sur Raiders '33 00 
401 2 Missile Co'nmwid '29 00 
4013 Ast..-ods. ' 29 00 
5049 V1siCalc '159 00 
7079 lDgO ' 79 00 
71 oi Enter1.81ner '69 00 
7102 Arcade°"""" ' 7S 00 
8026 Dig ()Jg. ' 33 00 
8030 E T Pho->e Herne ' 33 00 
8031 Dcn<ey Kong .' 39 00 
8033 f<tlatrctl .. ··············· ·· ··- ··-· 135.00 
8034 Pole Posru.., ... ..'39 00 
8036 At.an W nter ' 79 00 
8040 Dor*ey Kong, j ' 39 00 
8043 Ms Pacman '39 00 
8044 JC>Jst ' 39 00 

DISKETIES 
MAXELL 

514."' MD-1 ... 
5% " MD-2 
8" FD-1 (SS/DO) 
8 " F0-2 (OS/OD) 

. ' 29.00 
..... ' 3900 

'39 00 
'49.00 

VERBATIM 
5Y. " SS/DD .. 
SY. " OS/OD ....... . 

'26.99 
....... ' 36.99 

ELEPHANT 
SY." SS/SO .. .. ' 18 .49 

.... ........... ' 22 .99 
. .. .'28 .99 

514·· SS/00 
5y, .. OS/DD . 

HEAD 
51" " OISk Head Cloane,. . .. •14 .99 

DISK HOLDERS 
INNOVATIVE CONCEPTS 

A<!Hl·file 10..... . ....... . .'3.99 
Roo>n-file 50... ... . ... ' 17.99 
A~n- F•le (400/800 ROM)-loi°"'... .'17 99 

WK 
Atan Lew.- Pcrlect 0<Skl 40/SOJ .. 
Aten Lcl.U!I' Pe<-fect 'l'.JM(40 Qli) .. 
At.an Letter Pcrlect ROM(80 Qli ) .... 
Atan Data Pcrlect ROM (80 Qli] . 
Atan Spell Perfect 0.51< . 
Atan UtJ>ty/Ma.IMErge 
A~ Letta" Perfect 
Awle Cleta Pe<-fect 
ApPrc WK Ut.llity 
AQole lDNer Case Generator 

SOOXL ................. •299 
1200XL ...... ........ CALL 
1400XL .............. CALL 

l~EJUlllMJ 
Al 88·S1 '36900 
AT 88-A1 ' 2S900 
AT BB-51 PD '44900 
Al 88-0DA ' 11900 
RFD 40-Sl '44900 
RFD 40-Al ' 26900 
RFD 40-S2 '69900 
RFO 44 51 .'S39 00 
AFO 44-S2 '86900 

TEXAS INSTRUMENTS 
I')( 99 Sl ' 27900 

RANA 
1000 '32900 

TRAK 
Al -02 '38900 

INDUS 
GT Dn..i ' 379 00 

MEMORY BOARDS 
AdlYi 32K -59 00 
A.Ion 48K '99 00 
Adan 1 28K '299 00 
lntec 32K '59 00 
Int.cc 481( aa4 00 
1nU!c 64K '99 00 
lntec ~ Twne Ooc> ' 29 00 

ALIEN VOICE BOX 
A tan 
Apple 

'11900 
' 14900 

CONTROLLERS & 
JOYSTICKS 

WICO 
Joysbck 
3·Wlt\' ..bytH.lck , 
F"'1oos Red Bal . 
PcwOf' Gnp 
BOSS Joysoek 
ATAAINIC Teel< ilaU 
Apple Tnik Bell . 
Applo Adopt..­
Appie Analog 

KRAFT 
ALW> S.-gie fi"' 
Acan Swnch Hitter 
Apple Poddlcs . 
IS\A Peddles 
IBM JoysOCk 

AMIGA 
3100 Srqe 
31 01 Pair . 
JoytJoa.-d 

TG 

' 21 99 
.. ' 22 99 

.'23 99 
. .'21 99 
.'17 99 

...... .'3499 
.. .'5499 

'15 99 
.'37 99 

' 12.99 
' 15 99 
'3499 
'34 99 
'46 99 

.'13.99 
. . .• 119.99 

' 37 99 



ADVERTISERS INDEX 

Reader Service Number/Advertiser Page Reader Service Number/Advertiser Page Reader Service Number/Advertiser Page 
Abacus Software .. . ... .. ...... .. . .... . ... . 49 
Abacus Software . . . . . . . . . . . . . . . . . . . . . . . . . . 70 

102 AB Computers . . . . . . . . . . . . . . . . . . . . . . . . . . . . 113 
Artworx ....... . .... . ... . . .. . .. . . .. . ... . . .. . ... 57 

103 Aspen Ribbons. Inc . . . . . . .. .... ... . . . ..... 154 
Atari, Inc . .. .. . . . . ... ... ... . . .... ....... . .. ..... . 4 

104 Batteries Included ... ... ..... . . .... .... .. . 87 
105 Batteries Included . . . . . . . . . . . . . . . . . . . . . . . . 91 
106 Brody Communications. Inc. . . . . . . . 38.39 

BSD Enterprises .... . .. ... ... . .. .. . . . . .. . . .. 155 
107 Col-Abco/Perip hero ls Division .. . .. .... 95 
108 Cordco. Inc. . ... . ... .... .. .... . .. .. .. .. . .. . IBC 

Coss-A-Tapes ..... . . . . . . . . . . . . . .. ..... . . .. . 48 
Commodore Computers .. ..... . ... .. . BC 
CompuServe ... . , .. . . ..... ... . ... . . ...... 66 

109 CompuServe ... . . .. .. . . . .. . . .. .. ... . .. ..... 67 
ComputAbility . .... .. . . .. .. . . .. . . ... . . . . .. . 127 

110 Computer Moil Order . .. .. . . .. . .. .. 158.159 
111 ComputerMot ........ . . ..... .. . ...... . . ... 88 
112 Computer Outlet . . . ..... ... . . .. .. .. ..... . 148 

Computer Warehouse ...... . ... . .. . ... 135 
Cosmic Computers .. ............ .. .. . .. . 143 
Creative Software .. . .... . .... . .. . . . ....... 47 
doVinci Soft ... . .... . . . . ... . ... . . .. ...... . .. 154 

113 Disk World ... . . .. ...... .. .. . .. . ... .. .... .. ... 84 
114 Disk World ...... ... .. .. .. ... .... ...... . . .. .. 154 
115 Disk World .. . .. .... .... .. .. . . . .. ... ...... . .. 154 
116 Eastern House ... .. .. . . . . . .. .. .. .. .. .. ... . .. 63 

Electronic Arts .. ..... ..... .... ... ... .. . .... . 43 
117 Elek-Tel<.. Inc . .. . .. .. ... . . ... . . .. .. . . . . . . .. . . 151 

Epyx . ... . .. ... . .. .. . .. .. . .. . ... .. . .. ... ... .... 27 
Epyx ... ... .... . .... .. . ... .. . .. . .. . .. . . . . . . ... . 25 
Frontrunner Computer Industries .... . 150 

118 The Furniture Byte .. .. .. . . . . . ..... .... ..... 75 
119 Futurehouse .. .. . ... ... . .. . .. . . . . .. .. .. ..... 53 
120 Gordner Computers Inc . . ... .. ....... . .. 76 
121 Hondic Software Inc. . .... .. ... . . . . ..... .. 23 
122 Happy Computers. Inc. . .. . .. . . .. .... . .. 153 
123 Harmony Video & Computers ........ . 75 

Hoyt Corporation .. .. . ... . ... ... . .. .... ... 48 

160 COMPUTE! June 1984 

Hytec Systems ... .. .. ........ . . . .. . . . . .. .. . . 35 Sego Enterprises Inc. . .... . .. .. ...... . ..... 77 
Indus Systems ...... .. . .. . . .. . ...... .. ..... 107 Sego Enterprises Inc. . . . ......... . .. ..... . 79 
lnfocom. Inc ........ .. . . . ... . . ... ... .... .. 20.21 Sego Enterprises Inc. . .... .. .. .. . ... . . .... 81 

124 Kolglo .......... . .. . .. .. .. . ... .. . . .... ..... .. 122 Smith-Corona .. ... . .. . ... . .. .. .. . ... .. .... . 89 
125 Koala Technologies Corporation ....... 9 SM Software Inc. . . . . . . . . . . . . . . . . . . . . . . . . . . 121 

Krell Software Corp. . . . .. .. . . ... . . .. .... . . 83 SM Software Inc ........... . . ........ . .... . 121 
K. T. Software ... ..... .. . . .. . . .. .. .. . .. . .. . . .. 84 138 SoftPeople Inc .. ...... . . ..... .... .. ..... .. . . 85 
Leading Edge Products. Inc. . ....... .. . IFC Spinnaker . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . 2.3 

126 Lyco Computer Morketing & Consultants Strategic Simulations Inc. . ... . .. . .. . ..... 55 
... .. ...... .... ......... .. ....... ... ..... ... 156,157 139 subLOGIC Corporation ........... ..... .. 41 
(M]ogreeoble Software. Inc. . .. . . ..... 154 140 Such A Deal . .. . . .. ..... . ... . .... . .. . ... . .. . 68 
Microbits Peripheral Products .. . ..... . 161 141 SWINTEC ........ ... .. .. ....... ... ............ 31 

127 Microlob. Inc .. .... .. .. . ..... . . .... . ..... ... 13 142 Synapse .... . ...... .. .. . . ... . . . . .... .. .. . .... 37 
128 Micro-Mote ... . . .. .... .. . .. .. ... .. .. .. .... .. 49 143 Systems Management Associates .. . 103 

Micro-Sys Distributors .. . .. . . . ... . .. . .. . .. 133 Walling Co. . ......... . .. . . .. . .... .... . ..... 154 
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