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TEST DRIVE
AN ELEPHANT.

Elephant Floppy Disks are the perfect vehicle for storing and pro
tecting data. Because Elephant never forgets. You'll get high performance

that's 100% guaranteed for a lifetime of heavy use. So take them for a test

drive. They re available now atyour local computer showroom. And
there's no waiting for delivery. For the Elephant dealer nearest you, call
1-800-343-8413. In Massachusetts, call collect (617) 769-8150.

ELEPHANT NEVER FORGETS.
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Elepham Floppy Disks are the perfect vehicle for storing and pro· 
tecting data. Because Elepham never forgets. You'll get high performance 
that's 100% ~arameed for a lifetime of neavy use. So take them for a test 
drive. They re available now at your local computer showroom. And 
there's no waiting for delivery. For the Elepham dealer nearest you. call 
1·800·343-8413. rn Massachusetts, call colkct 16171769·8150. 

ELEPHANr"NEVER FORGETS. 



Catch

At $39.95, Trivia Fever comes complete with Question
andAnswer Book, Category Selector, and Tally Sheets to
be used when played without a computer.

"The Hottest
New Game In Town

Trivia Fever is absolutely unique — it's the only software entertain

ment package that can be enjoyed with or without a home com

puter! When played on your home computer, Trivia Fever is a
refreshing alternative to all those shoot'em up games. An elected

"Master of the Game" uses the computer to randomly select sub
ject categories, handicap players, generate questions and answers,

keep score automatically, and more! Instructive by its very nature,
Trivia Fever can be enjoyed by up to 8 individuals or teams. And
when played without a computer. Trivia Fever has all the best fea

tures of the "popular" trivia games plus more — all without the

cumbersome board, cards, and little game pieces. You can play in a
car, on vacation, anytime, anywhere! And Trivia Fever is by far the
best Trivia game available anywhere. Here's why:

Trivia Fever offers thousands of challenging questions in 7 inter
esting categories, so there's something for everyone. Each category
has questions with 3 lev

els of difficulty, which

score comparable points.

What's more, Trivia Fever

allows players to HANDI
CAP all those so-called

"trivia experts" three dif
ferent ways, giving every

one a chance to win. And
players can easily control

the length of play from

quick thirty minute
games to multi-hour party marathons!

Trivia Fever is unique, entertaining, educational, and most of all
FUN. And at S39.95, Trivia Fever is destined to quickly become the
best selling software entertainment package of ail time. There's
even a $5 rebate available to any non-computer users who return
the computer diskette.

Trivia Fever can be enjoyed on the Commodore 64, IBM PC & PCjr
and compatibles, Apple II series, and others. So don't delay. Catch
Trivia Fever at your favorite software retailer today!

For additional information call 617-444-5224, or write to:

APQT
lUi

P.O. Box 533

Needham, MA 02194
Trivia Fever is a trademark of Piolewional Software, inc
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Takeoureducat
home.Andbea

The publishers of America's num

ber one educational program

make you this unusual offer: Take

any of our educational programs

home and be a hero once, because

kids love the fun we bring to

learning. As a bonus we'll send

the program of your choice to

your school, free**, including a

gift card in your name. You'll help

meet the acute need for superior

software in our schools. You'll be

a hero twice!

The Scarborough System has a complete

range of programs to stimulate, challenge and

help you or your children be more produc

tive—including Your Personal Net Worth, that
makes handling home finances fast and easy,

Make Millions, an adult business simulation

game, and PictureWriter,* a program that

makes drawing on the computer fun. At your

dealer's now.
America's schools need your help!

10I«# «#ttff I#VI 1/V«fII
■ Scarborough Systems, Inc., 25 N. Broadway, Tarrytown, New York 10591 ^^
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tonalsoftware
hero twice!

Master-Type™' Sharpen typ
ing skills and increase com
puter facility. MasterType is

the nation's best-selling edu
cational program. It's an
entertaining game that

teaches typing as it increases

the keyboard skills needed to
be at home with a computer.

And there's a bonus on top of

this bonus: when we send a

copy to your local school, at

your request, your child will

become even more proficient

with a computer.

Run for the Money™ Learn
to pursue profits in the real

world by escaping from an

alien planet. Here's an excit
ingly different, action-packed

game of business strategy for

two players. Your children

will have fun as they learn a

lot about business.

Phi Beta Filer™* New
for children and adults. Orga
nizes lists of addresses, dates,

insurance and medical rec

ords, hobbies and collec
tions—even school work—
structures quizzes on any

subject, quickly and easily.

(Not available for Atari.)

MasterType /f^?

Phi Beta Filer ,«..<

Songwriter™* Kids and adults
will love making music at the

computer. Just press a key to lis

ten, press a key to record, and

you've started your own compo
sition. It's a fun way to learn

about music. And Songwriter
can be played through your
stereo or computer.

• National Education Association

Teacher Certified Software.

PatternMaker.™ An amazing
software program. It's geom

etry. It's art. It's great fun. Kids

can build dazzling patterns

and learn a lot. PatternMaker
builds a foundation that can

be applied to many profes

sions and crafts. It challenges
creativity and effectively

teaches symmetry, color and

design, and it's just as much

fun for grown-ups, too.

Our programs are available for: IBM-PC/
PCjr, Apple II family, Commodore 64, Atari.

CjttM You'll grow with us.

■firmm

Yes! I want to software a school!

•Enclosed is the completed warranty card

and sales receipt for the purchase of a

Scarborough product. I am enclosing my

check for $3.50 to cover handling, ship

ping and postage required to send a free

copy of a Scarborough program to the

school listed below. A gift card with my

name will be enclosed.

Your Name (for gift card}- . ,

Name of Principal. ,

Name of School

Address (school address only).

C i ty State .Zip.

Software will be sent only to verifiable school addresses.

Offer Expires Dec. 15, 1985

Check computer used in school:

D Comm. 64 Q Atari D Apple II family (1 IBM

Check product to be sent to school:
G MasterType □ Songwriter U Phi Beta Filer

D PatternMaker □ PictureWriterf H Run for the Money

f Apple only.

Make check payable and mail to:

Scarborough Systems, 25 N. Broadway, Tarrytown, N.Y. 10591

C-10-84
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IT'LL INTERFACE WITH YOUR
COMPUTER AND YOUR BUDGET
SWINTEC'S Compumate 2100 letter-quality copy printer

has built-in parallel and serial interfaces that make it com

patible with your computer... no matter whose computer

you use. What's more, its very modest price tag of $649

is no more than you'd pay for an inexpensive dot matrix

printer.

It adds instant letter-quality word processing to your com

puter capabilities. It handles correspondence... prints out

charts and financial projections... in fact, gives you a

sharp, dear hard copy of anything in the computer.

Microprocessor-controlled

Compumate has a logic-

seeking algorithm that skips

over white space to print up to

20 characters a second. The

100-character daisy wheel print

element is available in any one

of the 10 most wanted type

faces. More features: 10, 12

and 15 pitch selections and a

256-character buffer, plus LED

□ Send me more information about the Compumate 2100.

D Have a dealer contact me (or a demonstration.

D Contact me about becoming a SWiNTEC dealer.

displays tell you when your Compumate is at the ready.

The Compumate 2100 requires no special training to

operate. It has its own simple self-testing procedures and

is backed by the renowned SWINTEC network of dealer

service professionals.

Why pay more for a printer and get much less? Join the

switch to SWINTEC. At your dealer's now, or return the

coupon.

Dealers, too, are invited to contact us about carrying the
Compumate and the full

-| SWINTEC line of quality office

equipment including electronic

typewriters and calculators,

NAME

COMPANV'DEALEHSHIP

ADDRESS

CITY STATE ZIP

TELEPHONE

swintec.
CORPORATION

23 Poplar Street

East Rutherford, New Jersey

201/935-0115 Outside New Jersey,

call toll-free 800/225-0867

4-3 C-10-84
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EDITOR'S NOTES

The Editor's Notes this month are

written by Tom R. Halfhill, new edi

tor Of COMPUTE'..

Robert Lock

Editor In Chief,

COMPUTE! Publications

A New Beginning

Nearly two and a half years ago,

Robert Lock hired me as features

editor of COMPUTE!. At that time the

editorial staff consisted of four full-

time people. We occupied a few of

fices in an old building near down

town Greensboro, and the circulation

of COMPUTE! was about 75,000.

Today COMPUTE! Publica

tions has an editorial staff of more

than 50 full-time people. Together

with about 70 employees of other

departments, we occupy an entire

floor in a new office building, with

warehouse and shipping facilities

across town. COMPUTE! is approach

ing 400,000 circulation. Our second
magazine, COMPUTED GAZETTE, has

gained more than 300,000 readers

in just over a year of existence, and

our Book Division consistently

places titles on computer-book

bestseller lists. In mid-1983, COM

PUTE! Publications became a part

of ABC Publishing, a subsidiary of

the American Broadcasting

Company.

Obviously, we have gone

through a great many changes in

the past two and a half years. Hun

dreds of other companies in the

computer industry have experi

enced the same kind of phenom

enal growth, of course. But now

that the industry is maturing, the

spectacular growth of those first

few years is leveling off and is be

coming more like the steady, sus

tainable growth common to other

industries. Some companies which

became accustomed to annual

growth rates of 50 percent, 100 per

cent, or even more are suddenly

finding themselves in trouble be

cause they assumed the roller

coaster would keep speeding for

ever. That's partly why some of

6 COMPUTE! October 1984

those companies are cutting back,

laying off, and even going out of

business. In an industry where the

market changes almost monthly,

you have to be quick on your feet

to survive.

At COMPUTE!, so far we've

managed to keep pace with the

changes. There have been plenty of

growing pains which have de

manded much from our staff, but

we've always remained flexible and

succeeded in pulling together.

My own path shows how fast

things change around here. After

less than a year as features editor, I

was appointed founding editor of

our second magazine, COMPUTED

GAZETTE. The first few months were

a struggle, but with lots of hard

work, together we built the GA

ZETTE into the most successful new

magazine in the industry. Then,

just as things started rolling along

smoothly, I was assigned to an

other new project—COMPUTED PC &

PCjr magazine. The new IBM PCjr

was arriving on the market and it

seemed destined to become the

success story of 1984.

As you probably know by

now, things didn't quite work out

that way. The PCjr didn't sell, so

neither did our new magazine. We

decided to stop publication with

the October 1984 issue.

But that's not all bad. After

more than a year's absence, I'll be

returning full-time to our flagship

magazine, COMPUTE!—this time as

its new editor. Richard Mansfield,

who has handled COMPUTED daily

duties for more than three years,

will continue as senior editor of

COMPUTE Publications, helping to

supervise editorial operations for

both our magazines and our Book

Division.

And we have a number of im

provements planned for COMPUTE!

to strengthen its position as the

leading magazine for home, educa

tional, and recreational computing.

For one thing, we'll be merging our

IBM coverage into COMPUTE! to

serve both our existing IBM sub

scribers and several thousands of

new readers joining us next month

from COMPUTED PC & PCjr. More

programs will be translated for the

PC and PCjr, and there'll be some

IBM reviews and stand-alone arti

cles as well. We're also adding a

new column next month, "IBM Per

sonal Computing," by Donald B.

Trivette.

Apple readers can expect more

attention, too. With the introduc

tion of the Apple lie and Macin

tosh, plus heavily discounted prices

on the Apple He, we've noticed a

resurgence of interest in Apple cov

erage. More of our programs will

be translated for the Apple, and

we're beefing up coverage in other

areas also.

If you use a Commodore,

Atari, or TI, don't despair. You still

make up the bulk of our readership

and therefore deserve the most cov

erage in COMPUTE!. We won't let

you down. If anything, we plan to

strengthen our coverage of your

computers.

You might be wondering how

it's possible to increase coverage for

everybody without taking some

thing away from somebody. That's

always a concern in a multimachine

magazine. Our solution: We'll be

reorganizing our regular columns,

streamlining the articles, and taking

great pains to make sure the arti

cles and programs we publish con

tinue to be of the highest possible

quality.

For example, in coming issues

you'll notice that some columns

will be consolidated and new ones

will be added. Programs will be

translated to run on as many com

puters as possible. And we'll make

a renewed commitment to mini

mize errors and publish the best

computer magazine on the market.

You'll begin noticing these

improvements within the next few

issues—we're making them as fast

as possible. That's the way things

happen in the computer industry.

EDITOR'S NOTES 

The Editor's Notes this month are 
writtell by Tom R. Halfhill, lIew edi
tor of COMPUTE!. 

Robert Lock 
Editor 111 Chief, 
COMPUTE! Publications 

A New Beginning 
Nearly two and a half years ago, 
Robert Lock hired me as features 
editor of COMPUTE!. At that time the 
editorial staff consisted of four full
time people. We occupied a few of
fices in an old building near down
town Greensboro, and the circulation 
of COMPUTE! was about 75,000. 

Today COMPUTE! Publica
tions has an editorial staff of more 
than 50 full-time people. Together 
with about 70 employees of other 
departments, we occupy an entire 
floor in a new office building, with 
warehouse and shipping facilities 
across town. COMPUTE! is approach
ing 400,000 circulation. Our second 
magazifle, COMPUTE!'s GAZETTE, has 
gained more than 300,000 readers 
in just over a year of existence, and 
our Book Division consistently 
places titles on computer-book 
bestseller lists. In mid-1983, COM
PUTE! Publications became a part 
of ABC Publishing, a subsidiary of 
the American Broadcasting 
Company. 

Obviously, we have gone 
through a great many changes in 
the past two and a half years. Hun
dreds of other companies in the 
computer industry have experi
enced the same kind of phenom
enal growth, of course. But now 
that the industry is maturing, the 
spectacular growth of those first 
few years is leveling off and is be
coming more like the steady, sus
tainable growth common to other 
industries. Some companies which 
became accustomed to annual 
growth rates of 50 percent, 100 per
cent, or even more are suddenly 
finding themselves in trouble be
cause they assumed the roller 
coaster would keep speeding for
ever. That's partly why some of 
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those companies are cutting back, 
laying off, and even going out of 
business. In an industry where the 
market changes almost monthly, 
you have to be quick on your feet 
to survive. 

At COMPUTE!, so far we've 
managed to keep pace with the 
changes. There have been plenty of 
growing pains which have de
manded much from our staff, but 
we've always remained flexible and 
succeeded in pulling together. 

My own path shows how fast 
things change around here. After 
less than a year as features editor, I 
was appOinted founding editor of 
our second magazine, COMPUTEt's 
GAZETTE. The first few months were 
a struggle, but with lots of hard 
work, together we built the GA
ZETTE into the most successful new 
magazine in the industry. Then, 
just as things started rolling along 
smoothly, I was assigned to an
other new project-COMPUTE!,s PC & 

PCjr magazine. The new IBM PCjr 
was arriving on the market and it 
seemed destined to become the 
success story of 1984. 

As you probably know by 
now, things didn't quite work out 
that way. The PCjr didn't sell, so 
neither did our new magazine. We 
decided to stop publication with 
the October 1984 issue. 

But that's not all bad. After 
more than a year's absence, I'll be 
returning full-time to our flagship 
magazine, COMPUTE!-this time as 
its new editor. Richard Mansfield, 
who has handled COMPUTE!'s daily 
duties for more than three years, 
will continue as senior editor of 
COMPUTE Publications, helping to 
supervise editorial operations for 
both our magazines and our Book 
Division. 

And we have a number of im
provements planned for COMPUTE! 
to strengthen its position as the 
leading magazine for home, educa
tional, and recreational computing. 
For one thing, we'll be merging our 
IBM coverage into COMPUTE! to 
serve both our existing IBM sub-

scribers and several thousands of 
new readers joining us next month 
from COMPUTE!'s PC & PCjr. More 
programs will be translated for the 
PC and PCjr, and there' ll be some 
IBM reviews and stand-alone arti
cles as well. We're also adding a 
new column next month, "IBM Per
sonal Computing," by Donald B. 
Trivette. 

Apple readers can expect more 
attention, too. With the introduc
tion of the Apple lIc and Macin
tosh, plus heavily discounted prices 
on the Apple lIe, we've noticed a 
resurgence of interest in Apple cov
erage. More of our programs will 
be translated for the Apple, and 
we're beefing up coverage in other 
areas also. 

lf you use a Commodore, 
Atari, or Tl, don't despair. You still 
make up the bulk of our readership 
and therefore deserve the most cov
erage in COMPUTE'. We won't let 
you down. lf anything, we plan to 
strengthen our coverage of your 
computers. 

You might be wondering how 
it's possible to increase coverage for 
everybody without taking some
thing away from somebody. That's 
always a concern in a multimachine 
magazine. Our solution: We'll be 
reorganizing our regular columns, 
streamlining the articles, and taking 
great pains to make sure the arti
cles and programs we publish con
tinue to be of the highest possible 
quality. 

For example, in coming issues 
you'll notice that some columns 
will be consolidated and new ones 
will be added. Programs will be 
translated to run on as many com
puters as possible. And we'll make 
a renewed commitment to mini
mize errors and publish the best 
computer magazine on the market. 

You'll begin noticing these 
improvements within the next few 
issues-we're making them as fast 
as possible. That's the way things 
happen in the computer industry. 



(A subtle merchandising ploy)

TO OUR MANY LOYAL SUPPORTERS, to new computer owners,
and to everyone who still believes in the potential of personal
computers to make the world a better place, we extend the

following, somewhat uncharacteristic offer:

Buy2,GetlFiee!

FINANCIAL COOKBOOK"

New Powerful fit versatile

financial decisionmaker.

IBM-PC. PC.xi. PCji; Apll,

JJ+. He, Ik. C-64&Atari

ARCHONII: ADEPT"

New Gradii ale school for

Archon addicts. More magic,

new icons and battlefields.

C-64&Atari

MURDER ON THE Z1NDERNEUF

A mystery novel in computer

graphics. Hotline award-winner.

IBM-PC. PCxt. PCjr, Apll.

U+. lie, Ik, C-64&Atari

LARRY BIRD & JULIUS ERV1NG

GO ONE-ON-ONE"

The best-seller.

IBM-PC. PCxt. PCp. AiAI,

il+, lie, llc,C-64&Atari

SKY FOX1"

New 3-D flight & combat
simulation with 5 skill levels

and 15 different scenarios.

ARCHON™

Best-seller. Award-winner in Omni.

Creative Computing, &. Sofia Ik.

IBM-PC, PCxt, PQr Apll.

11+. He. lie. C-64cVAtari

3
m
i

MUSIC CONSTRUCTION SET"
Composition for anyone who can point

a joystick. Multi nward-winner.

IBM-PC, PCxt, PQn Apll,

U+,lh.llc,C-64& Atari

CUT &. PASTE"
Fast, practical & easy to learn word processor.

Creative ComputinR award-winner.

IBM-PC, PCxt, PCjr, A(>lle & lie

C-64 S"Atari

REALM OF IMPOSSIBILITY"

New, Action & adventure in

world of 3-D illusions. Unique

2 player cooperative mode.

C-64 & Atari

PINBALLCONSTRUCTION SET

The classic Rolling Stune, Omni,

Infoworid & Creative Computing awards.

IBM-PC, PCxt. PCji: Apll,

H+, He, lie. C-64 S* Atari

M.U.L.E"

"Straictry Game of the Year"

in lnfoworld & Video Review

fot 1-4 players.

C-64 &Atari

SEVEN CITIES OF GOLD'

New. Deep, rich discovery
simulation with more than

2800 screens.

ApIUI-f, lie, Dc, C-64 &Atari

ELECTRONIC ARTS'"

"HOW IT WORKS: Buy any 2 EA products before Jan. 15.1985 and send in the coupons enclosed in the packages along with your sales receipt and 53.00 to cover insured shipping. We'll send
you any EA product you choose (except Gel Oreimifizifl for free.

Trademarks and their holders: IBM. PC. XT.and PCjt: International Business Machines, lnc Arple II.II-r. lie. lie: Apple ComputL-r Curri. Cummixiuri.- (H. Commodore Business Machines. Int. Atan; Atari Computer Corp
Financial Cookbook. Lairy Bird and Julius Erving Co One-On-Onc. Sky Fox. Archon. Archon 11. Adept. Music Construction Sci M U.L E.. Seven Cities of Cold. Cut & Paste, Realm of Impossibility, Murder on the
Zindcmruf, Electronic Arts. Inc.

(A sub,1e merchand~ing ploy) 

TO OUR MANY LOYAL SUPPORTERS, to new computer owners, 
and to everyone who still believes in the potential of personal 

computers to make the world a better place, we extend the 
following, somewhat uncharacteristic offer: 

Buy 2, Get 1 Free: 

RNANCIAL COOKBOOK" 
Nc"': Po .... erful &. versatile 

finanCial dccisionmaKCT. 
IBM· PC, reXI, PCjT; Apll. 
11+. lie, lie. C-M & A{(.Iri 

ARCHON II ADEPT" 
Ne",: Gradu~ lc school for 

&rll2n addim. MOTe magic. 
roew koos and battlefields. 

C·6,. & Awri 

MURDER ON THE ZINDERNEUF" 
A mystery novel in compuler 

grnphlcs. Hotline award-winner. 
IBM-PC. pc.:.:!, PCjT; ApJl, 
Il+. /le, li e, C·64 & Alari 

LARRY BIRD &JULlUS ERVING 
GO ONE-ON-ONE" 

The best-sellcr. 
IBM· PC. ru r, PCjt, A/," . 
11+, lie, IIe-,C·M &Arari 

MUSICCONSTRUcnON SET" 
('.omposi tion for anyone who can poinl 

a joystick. Muhi award·winner. 
IBM· PC. rCXl, reg Apll. 
11 +, /11', lie, C·M & Arari 

PINBALLCONSTRu cnON SET" 
The dassic . Rolling Slone, Omni. 

Infowo rld &. Cre:uive ComPUting awards. 
IB~ I ·PC. PC:u, rejr, Apll, 
"+. lie. lie. C-64 & Atari 

SKYFOX" 
New. 3·0 mgt\! &. comb:u 

simulation With 5 ski!! \c\'e!s 
and 15 different scenarios. 

A/III , 11 +, lie & lie: 

CUT & PASTE" 
FaSt, pmctical & easy to learn word processor. 
~ C2m1l:!.!li.nl; award-wiMCT. 

IBM-PC, PCXI. PCjr, Aplle & lie 
C-64 & AUlri 

M.u. L.E~ 
"Strategy Game of the Year" 

In Info\l>'9IId & Video Review 
for H pbyers. 
C-64 & Alati 

ELE CTRONIC ARTS'" 

ARCHON" 
Best-seller. AW3rd·winner in Qmoi, 
Crc3rive ComootiJw, & Softa\\; . 

IBM-PC, PCxl, Pq~ Apl/, 
11+, lie. lie, C·64 e ArllTi 

REAL"1 OF IMPOSSIBILlTI" 
New. Action & adventure in 

world of 3·D illusions Unique 
2 player coopcr:ui\'e mode. 

C·54 &Ararl 

SEVEN CITIES OF GOLD" 
Nc\\\ Deep. rich discovery 
$lmubtion with more th:tn 

2800 screens. 
Apll. II +.lle. lie:, C·64 & Amri 

~HOW IT WORKS, Buy any 2 EA products before Jan.15.198' and send In the coupons enclosed in the pilcb~ along ""th '(OUr sales receipt and 5}'00 to covcr iNured ~hlPri~ Wc'lI send 
you any EA product you choose: (eJCcept Get o,.~ for free . 
Tr:lda-turks and th.-It hoidel"1: lB~t pc, XT,and PCjr. lnltrn.aOOnal BustTlH$ ~~chines. lnc Arrk 11. II +. lk. lie; A~ Com+~.Jter Corr Commodore 6ol , Commodore Busin6s MacNnn, Inc. Alari; Alan Comp .. ll<'t Corp 
FirwKial Cookbook. ~ny Bud and lui...., E"'"inK 00 One~. Sky Fm::. Archon.. Archon 11. Adept. Music Coomucoon s"t, MULE .. Sc-.·m Cirin of Gold. Cur 6. PaSie. Realm of lmrnu.b.:l~ Munkr on the 
Zmdcmrut". EJc.cnoruc Am. Inc. 
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TacticalArmorCommand
"T.A.C. is a carefully researched and designed gameof
impressive sophistication, yet it's surprisingly easy to play
andevenalittleaddicting." —Softalk

"Gameofthe Month" — Byte: February, 1984

"I've developed this aversion for computer games—until
T.A.C. lean play this game and like it—lots!"
Gameplay Magazine

"It's the best simulation of tank warfare this reviewer has
seen on or off a computer screen. "—Electronic Games

T.A.C. is a game of World War II tactical armored
combat. You pick a nation (from among the four major

combatants —Britain, U.S.A., Germany and Russia). You
build a combat team from their most powerful tanks,
assault guns and tank destroyers. You command the
team you've createa in major operations against like
forces of the enemy.

All the famous vehicles of the second world war are

here — Tigers, Panthers, Shermans and JS H's; Jagdpan-
thers, SU 152's, Fireflies and T 34's, just to name a few.
They have all been thoroughly researched and their
important features programmed into the game. Each

vehicle is distinguished by such elements as armor thick
ness (rear and flanks as well as front), fire power, speed,

acceleration and gun traverse. Even minor points lik

fuel tank location can be critical.

Here are just some of !he exciting features:

I T.A.C. can be played solitaire against the computer or as

a two player (or two team) game with the computer as

mediator.

§ The most important armored vehicles of Britain, Russia, U.S.

and Germany are available to command—40 in all.

» Choose from five different scenarios to play. Actions range

from open meeting engagements to assaults against

prepared positions.

■ You pick the sides. You choose the weapons. A simple pur

chasing system has been provided io let you "buy" what you

want in balance with your opponent.

I The results of combat are determined by the computer. It

factors such critical elements as range, armor thickness (front,

rear and flanks), tracking time, the speed and maneuvers of

both the firing and target units, visibility and weapon adjust

ment to determine weapon accuracy.

■ Special options include hidden movement, improved

positions, smoke mortars, minefields, close assaults, overruns

and indirect fife.

T.A.C. on diskette retails for S40.00and can be played
on the following computers: Apple* H's 48K (Mock-
ingboard™ Sound Enhanced!) Atari's5 with 48K and the
Commodoreq4?. IBM*'PC version coming thisfall.

BY RALPH BOSSON

• Trademarks ot Apple
Computers, Warner Com-

municalions. Commodore

and International-Business

Machines

Tactical Level

**w» .

..

Available at finer computer and game stores everywhere.
Or call TOLL FREE: 1 (800) 638-9292 for further information. Price: $40. Ask for Operator M.

«J microcomputer games"
A DIVISION OF

The Avalon Hill Game Company
4517 Harford Road • Baltimore, MD 21214

T.M. 
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READERS' FEEDBACK
The Editors and Readers of COMPUTE

What's An EPROM?
I would like to know what an EPROM is. What

can an EPROM do for my computer?

Scott Szurgot

An EPROM is a special kind of computer memory.

Like ROM (Read Only Memory), it retains infor

mation even when the power is turned off. How

ever, it can also be erased or changed, like RAM

(Random Access Memory).

EPROM stands for Erasable Programmable

Read Only Memory. It can be overwritten, but only

by a special device called a burner.

The most frequent use of EPROMs is for creat

ing cartridges at home. With an EPROM and an

EPROM burner, the device that writes to the

EPROM, you can store a frequently used program

on the EPROM and put the EPROM on a cartridge

board. Then every time you need to use the pro

gram, you can just plug it into the cartridge port. It

will be immediately available.

Machine Language Commands
Has COMPUTE! ever published a list of all the

6502 machine language commands? If you have,

please let me know in which issue, and if not,

please do so. At least, please tell me where I

could get such a list.

Steve Brush

Machine Language for Beginners (COMPUTE!

Books) has the list that you are looking for and also

includes detailed explanations of how to use the

commands. Also, two new COMPUTE! books on ma

chine language are being published this fall. The

Second Book of Machine Language is a follow-up

to Machine Language for Beginners. It includes

demonstrations of many sophisticated programming

techniques and a very powerful, label-based assem
bler for VIC, Commodore 64, Apple, Atari, and

Commodore PET. Machine Language Routines for

the Commodore 64 contains many instructive

example programs and ready-to-use subroutines.
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Commodore 1541 #PRG Problems
I am the owner of a Commodore 64 and a 1541

disk drive. I was recently trying to save a pro

gram, but my disk would not accept it. When I

tried saving it, I got a READ ERROR 20. I tried

saving fhe program on another disk and had no

problems. Can you please tell me what can cause

a READ ERROR 20? I also have had problems

with files that show up on my directory with an

asterisk (*) before the PRG. What causes these

asterisks to appear and how do I get rid of them?

Steven Swartzlander

The error you are getting indicates that what's

called a block header has been destroyed on your

disk. This may mean that your particular disk was

ruined by a magnet or even some dust or a hair that

slipped into the disk case. Error 20 usually happens

when you try to write to a damaged block using the

BLOCK-WRITE command. Since you say that you

are just trying to save to the disk, it must mean that

block 0 of track 18 is damaged. The disk controller

always reads this particular block when it is about

to save something to the disk. Block 0 on track 18

contains a map, called the BAM (for Block Alloca

tion Map), of the entire disk showing which blocks

are used and which are still available.

The best solution to your problem is to format

another disk and try to transfer all the programs

stored on the defective disk to the other one, using a

disk duplicating program.

Your other problem with file type abbreviations

preceded by an asterisk is very common. It occurs

when a file has not been properly closed. The file usu

ally cannot be salvaged. To get rid of these files, just

place the disk containing them in the drive and type

the following line:

OPEN 15,8,15,"V":CLOSE 15

Your disk will spin for some time and it will even

make some noise, and when the red light goes off

you will have a disk with usable files. All the as

terisk files will have been erased. It is quite im

portant to erase such files lest they corrupt other

files on a disk.

READERS' FEEDBACK 
The Editors and Readers of COMPUTEI 

What's An EPROM? 
I would like to know what an EPROM is. What 
can an EPROM do for my computer? 

Scott Szurgot 
An EPROM is a special kind of computer memory. 
Like ROM (Read Only Memory), it retains infor
mation even when the power is turned off. How
ever, it can also be erased or changed, like RAM 
(Random Access Memory). 

EPROM stands for Erasable Programmable 
Read Only Memory. It can be overwritten, but only 
by a special device called a burner. 

The most frequent use of EPROMs is for creat
ing cartridges at home. With an EPROM and an 
EPROM burner, the device that writes to the 
EPROM, you can store a frequently used program 
on the EPROM and put the EPROM on a cartridge 
board. Then every time you need to use the pro
gram, you can just plug it into the cartridge port. It 
will be immediately available. 

Machine Language Commands 
Has COMPUTE! ever published a list of all the 
6502 machine language commands? If you have, 
please let me know in which issue, and if not, 
please do so. At least, please tell me where I 
could get such a list. 

Steve Brush 
Machine Language for Beginners (COMPUTE! 
Books) has the list that you are looking for and also 
inc/udes detailed explanations of how to use the 
commands. Also, two new COMPUTE! books on ma
chine language are being published this fall . The 
Second Book of Machine Language is a follow -up 
to Machine Language for Beginners. It includes 
demonstrations of many sophisticated programming 
techniques and a very powerful, label-based assem
bler for VIC, Commodore 64, Apple, Atari, and 
Commodore PET. Machine Language Routines for 
the Commodore 64 contai/ls many instructive 
example programs and ready-to-use subroutines. 

10 COM,,",II October 1984 

Commodore 1541 * PRG Problems 
I am the owner of a Commodore 64 and a 1541 
disk drive. I was recently trying to save a pro
gram, but my disk would not accept it. When I 
tried saving it, I got a READ ERROR 20. I tried 
saving the program on another disk and had no 
problems. Can you please tell me what can cause 
a READ ERROR 20? I also have had problems 
with files that show up on my directory with an 
asterisk (0) before the PRG. What causes these 
asterisks to appear and how do I get rid of them? 

Steven Swartzlander 

The error you are getting indicates that what's 
called a block header has been destroyed on your 
disk. This may mean that your particular disk was 
ruined by a magnet or even some dust or a hair that 
slipped into the disk case. Error 20 usually happens 
when you try to write to a damaged block using the 
BWCK-WRITE command. Since you say that you 
are just trying to save to the disk, it must mean that 
block 0 of track 18 is damaged. The disk controller 
always reads this particular block when it is about 
to save something to the disk. Block 0 011 track 18 
contains a map, called the BAM (for Block Alloca
tiOlI Map), of the entire disk showing which blocks 
are used and which are still available. 

The best solution to your problem is to format 
another disk and try to transfer all the programs 
stored on the defective disk to the other one, using a 
disk duplicating program. 

Your other problem with file type abbreviations 
preceded by an asterisk is very common. It occurs 
when a file has not been properly closed. The file usu
ally cannot be salvaged. To get rid of these files, just 
place the disk containing them in the drive and type 
the follOlUing lizle: 

OPEN 15,8,15,"V":CLOSE 15 

Your disk will spin for some time and it will even 
make some noise, and when the red light goes off 
you will have a disk with usable files. All the as
tensk fIles WI ll have been erased. It is quite im
portant to erase such files lest they corrupt other 
files on a disk. 



■

y

Finally, computer gamesyouwantyour kids to play.
5pinnaker makes computer games kids love to play.
But5omeof our biggest fans are parents.

Because on top of all the fun and excitement, our games
have something more. True educational value. They help

develop a child's learning skills, in all kinds of fun ways.

5o 5pinnaker games aren'tjust computer games. They're
Learning Games.

They're written by top educators who know how to make
learning fun. And by expert game programmers, who use

colorful graphics, animation and sound to make our games
so exciting, your kids may not even realize they're learning.

They're having too good a time!

That'5 why children love us. And parents love us.

And why we're already the leader In the field of home edu
cational software.

So if you're looking for computer games that you'll like as

much as your kids will, look for Spinnaker Early Learning

Games (ages 3-8) and Learn

ing Discovery Games

(ages 6-12) at your
local retailer,

Spinnaker. We're

giving computer | ZOO
games a good name.

SP/N/MKER
We make learning fun.

Apple. Atari .IBM and CoiecoVision are registered trademarks of Apple Computer. lnc..AtariJncJnte™tional Busmen Marines Corp..ana Coleco I
Industries and Commodore Electronics Ltd. respectively. 0 1984.Spinnaker Software Corp. All rights reserved.

Disks for: Apple* Atari * IBM* PC and PCjr and

Commodore 64."

Cartridges for ColecoVision* Coleco Adam,'"

Atari* IBM* PCjr and Commodre 64.™

n

/, 
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Erasing Cassettes

How can someone erase cassettes that already

have programs on them?

Todd Butcher

Cassettes can be easily erased. The simplest way is

to just record something new on top of the old

information. Alternatively, if you want to erase a

cassette entirely, you could put a computer cassette

into an ordinary music tape player and, after turn

ing the volume down, press the play and record

buttons simultaneously. Another way to do it is to

use a bulk eraser, a device that uses a strong mag

netic field to erase tape. These devices are available

at record and electronics stores.

Atari CLOAD Problems
I own an Atari 800 with an Atari cassette re

corder. I have used my 800 to type in and save

programs from COMPUTE! to cassette tape. All of

these programs used to load and run properly,

but recently I have not been able to CLOAD the

same tapes into my computer. I have tried dif

ferent Atari recorders and even my friend's com

puter, but have only succeeded in loading in one

of the programs. When I attempt to CLOAD a

program on my recorder, I get an error 138 or

143. What can I do?

James L. Jenkins

The problem you are experiencing is a very common

one. Usually this happens when the Atari recorder

has been in use for some time. The reason it hap
pens is that the recorder head needs to be either

cleaned or demagnetized, or both. There are several

tricks that you can use to see if you might be having

other problems. Try connecting the recorder directly

to the computer instead of through another periph

eral. If this clears up the problem, it could mean

that the connection in your other peripheral (disk

drive, printer, or expansion box) is soiled or loose.

You can also try completely rewinding the tape

and then fast-forwarding it past the tape header. Set

the tape counter to zero, and try CLOADing from

there. If you still get an error, rewind again and

this time try CLOADing from tape counter position

1. Keep doing this in one-step increments until the

tape loads.

The last trick is to insert your computer tape

into an audio cassette player and listen to it until

you hear a screeching sound. Once you hear the

sound, you are at the beginning of the program on

the tape. Try to get as close as possible to the begin

ning without passing it, and then try CLOADing it

on your Atari recorder. If this does not work, try

demagnetizing and cleaning your recorder's head.

This is an easy procedure and should be done regu

larly anyway. Kits are available at any record store.
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Once you do manage to CLOAD your pro

grams, you should consider LISTing them to tape

instead of CSAVEing them. The advantage: LISTing,

combined with the ENTER command, is a more reli
able method of loading from cassette than CLOAD.

The LIST command takes up more tape and is also

slower, but that's a small price to pay for greater

reliability.

Disk Density

I recently purchased a disk drive. The instruc

tions specify that you should use single-density

disks. However, I have some double-density

disks which I would like to be able to use. Will it

cause any problems?

James P. Simson

Double-density disks will not cause any problem.

Using a product of higher quality than specified

never hurts. However, using single-density disks on

a drive that specifies double-density could cause

difficulties.

Speech For VIC And Atari

I recently bought an Atari 800 and VIC-20 com

puter. I want to know if there is any way to gen

erate speech on them without spending a small

fortune on a speech synthesizer. If it is possible,

please explain how.
Mel Barries

To our knowledge there is no easy way to program

speech on the VIC or Atari. Usually, special add

ons are necessary to accomplish this task. The

S.A.M. speech program works well, although the

number of words you can use at any given time is

limited. Many schemes have been invented to simu

late speech through software, but all of them require

extensive amounts of memory. One such scheme re

quires a microphone and a board for entering the

sounds that you want the computer to mimic. Spe

cially designed software takes volume readings

thousands of times for each word, and records the

readings in RAM memory. The speech software then

uses these volume changes to simulate the sound

through your computer's sound chip. COVOX manu

factures a good implementation of this technique for

the Commodore 64.

Tl Peripheral Expansion Box
Could you please tell me what the peripheral

expansion box is needed for and give me some

advice on whether I should purchase one or not?

I'm a little apprehensive about investing a lot of

money in my TI to find out that no one is going

to support it. Do you have any suggestions about

this?

Todd M. Aube

Erasing Cassettes 
How can someone erase cassettes that already 
have programs on them? 

Todd Butcher 
Cassettes can be easily erased. The simplest way is 
to just record something new on top of the old 
information. Altematively, if you want to erase a 
cassette eIltirely, you could put a computer cassette 
into an ordinary music tape player and, after tUrll
illg the volume down, press the play and record 
buttons simultaneously. Another way to do it is to 
use a bulk eraser, a device that uses a strong mag
netic field to erase tape. These devices are available 
at record and electronics stores. 

Atari CLOAD Problems 
I own an Atari 800 with an Atari cassette re
corder. I have used my 800 to type in and save 
programs from COMPUTE! to cassette tape. All of 
these programs used to load and run proper! y, 
but recently I have not been able to CLOAD the 
same tapes into my computer. I have tried dif
ferent Atari recorders and even my friend's com
puter, but have only succeeded in loading in one 

. of the programs. When I attempt to CLOAD a 
program on my recorder, I get an error 138 or 
143. What can I do? 

James L. Jenkins 
The problem you are experiencing is a very common 
one. Usually this happens when the Atari recorder 
has been in use for some time. The reason it hap
PellS is that the recorder head needs to be either 
cleaned or demagnetized, or both. There are several 
tricks that you can use to see if you might be having 
other problems. Try connecting the recorder directly 
to the computer instead of through another periph
eral. If this clears up the problem, it cou ld mean 
that the connection in your other peripheral (disk 
drive, printer, or expansion box) is soiled or loose. 

You can also try completely rewinding the tape 
and then fast-fonuarding it past the tape header. Set 
the tape cormter to zero, and try CWADing from 
tlrere. If you still get an error, rewind aga in and 
this time try CWADing from tape cormter position 
1. Keep doing this in one-step increments until the 
tape loads. 

The last trick is to insert your computer tape 
into an audio cassette player and listen to it until 
you hear a screeching sound. Once you hear the 
sound, you are at the beginning of the program on 
the tape. Try to get as close as possible to the begin
ning without passing it, and then try CWADing it 
on your Atari recorder. If this does not work, try 
demagnetizing and cleaning your recorder's head. 
This is an easy procedure and should be done regu
larly anyway. Kits are available at any record store. 
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Once you do manage to CWAD your pro
grams, you should consider LISTing them to tape 
instead of CSAVEing them. Th e advantage: LISTing, 
combined with the ENTER command, is a more reli
able method of loading fro m cassette than CWAD. 
The LIST commalld takes up more tape and is also 
slower, but that's a small price to pay for greater 
reliability. 

Disk Density 
[ recently purchased a disk drive. The instruc
tions specify that you should use single-density 
disks. However, I have some double-density 
disks which I would like to be able to use. Will it 
cause any problems? 

James P. Simson 
Double-density disks will not cause any problem. 
Using a product of higher quality tllan specified 
never hurts. However, using single-density disks on 
a drive that specifies double-density could cause 
difficulties. 

Speech For VIC And Atari 
[ recently bought an Atari 800 and VIC-20 com
puter. I want to know if there is any way to gen
erate speech on them without spending a small 
fortune on a speech synthesizer. If it is possible, 
please explain how. 

Mel Barries 
To our browledge there is 110 easy way to program 
speech on the VIC or Atari. Usually, special add
ons are necessary to accomplish this task. The 
S.A.M. speech program works well, although the 
number of words you cO/r use at any given time is 
limited. Many schemes have been invented to simu
late speech through software, but all of them require 
extensive amounts of memory. One such scheme re
quires a microphone and a board for entering the 
sounds that you want the computer to mimic. Spe
cially designed software takes volume readings 
thousands of times for each word, and records the 
readings in RAM memory. The speech software then 
uses these volume changes to simulate the sound 
through your computer's sound chip. COVOX manu
fachms a good implementation of this technique for 
the Commodore 64. 

TI Peripheral Expansion Box 
Could you please tei! me what the peripheral 
expansion box is needed for and give me some 
advice on whether I should purchase one or not? 
I'm a little apprehensive about investing a lot of 
money in my TI to find out that no one is going 
to support it. Do you have any suggestions about 
this? 

Todd M. Aube 



BASF QUALIMETRIC FLEXYDISKS."
A GUARANTEED LIFETIMEOF

OUTSTANDING PERFORMANCE.

BASF Qualimetric FlexyDisks feature a unique lifetime warranty* firm

assurance that the vital informationyou enteron BASF FlexyDisks today
will be secure and unchanged tomorrow. Key to this extraordinary
warrantedperformance is the BASF Qualimetric standard...
a totally newset of criteria against which all other
magnetic media will bejudged.

You can counton BASFFlexyDisks because the Qualimetric
standard reflects a continuing BASF commitment to
perfection in magnetic media. One example is the
unique two-piece liner in our FlexyDiskjacket This
BASF feature traps damaging debris away from
the disk's surface and creates extra space in the
head access area for optimum media-head
alignment The result is a guaranteed
lifetime ofoutstanding performance.

For information security that

bridges the gap between today

and tomorrow, look for the

distinctive BASFpackage with
the Qualimetric seal. Call
800-343-4600 for the name

ofyour nearest supplier.

Contact BASF for warranty details.

ENTER TOMORROW ON BASF TODAY
e 1983 BASF Systems Corp., Bedford, MA

BASF QUALIMETRIC" FLEXYDISKS: 
A GUARANTEED LIFETIME OF 
OUTSTAN DI NG PERFORMANCE. 

BASF Qualimetric FlexyDisks feature a unique lifetime warranty,* firm 
assurance that the vital information you enteron BASF FlexyDisks today 
will be secure and unchanged tomorrow. Key to this extraordinary 
warranted performance is the BASF Qualimetric standard ... 
a totally new set of criteria against which all other 
magnetic media will be judged. 

You can count on BASF FlexyDisks because the Qualimetric 
standard reflects a continuing BASF commitment to 
perfection in magnetic media. One example is the 
unique two-piece liner in our FlexyDisk jacket. This 
BASF feature traps damaging debris away from 
the disk's surface and creates extra space in the 
head access area for optimum media-head 
alignment. The result is a guaranteed 
lifetime of outstanding performance. 

For information security that 
bridges the gap between today 
and tomorrow, look for the 
distinctiveBASF package with 
the Qualimetric seal. Call 
800-343-4600 for the name 
of your nearest supplier. 

·Contact BASF for warranty details. 



IBMPCSoftware: the value ofchoosing

Shoes.

If they don't fit, they're not worth wearing.

Software programs.

If they don't fit, they're not worth using.

That's why it's altogether fitting that IBM

Personal Computer Software offers you a choice.

Size up the selection.

Mxi'll find many types of programs in

IBM software library. They'll help keep you

your toes in the office, at home or

in school.

There are, in fact, seven

different categories of IBM pro

grams called "families." A family

of software for business, productivity,'

education, entertainment, lifestyle,

communications or programming.

Of course, every program in

every family is tested and approved by

IBM. And IBM Personal Computer

Software is made to be compatible

with IBM Personal Computerhardware.

the
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IBM PC Software: the value of choosing 

Shoes. 
If rhey don'r fi t , rhey' re nOt worth weari ng. 

Sofrware prog rams. 
If rhey don'r fir , rhey're nOt worth using. 

That's why it's altogether fining that IBM 
Personal Computer Soft\\me offers you a choice. 

j 
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Size up the selection. 

You' ll find many types of programs in the 
IBM software library. They'll help keep you on 
your toes in the offi ce, at home or 
in school. 

There are, in fan, seven 
different categories of I BM pro
g rams called "families." A famil)' 
of software for business, productivity, 
education, entertai nment , lifesty le, 
communications or programming. 

Of cou rse, every program in 
every family is tested and approved by 
IBM. And IBM Personal Computer 
Sofrware is made ro be compatible 
with IBM Personal Computer hardware. 



programs thatfit.

Puttingyour

bestfootforward.

Although ever)' person isn't on equal footing

when it comes to using personal computer

software, there's something for almost everyone in
the IBM software library.

For example, you may be on a shoestring

budget and want a big selection of programs

with small price tags.

You may be introducing students to

computing and want programs that are simple to

use and simple to learn.

Yon may run a business requiring

sophisticated inventory and payroll

programs. Or you may run a business

requiring a single accounting program.

You may write interoffice memos and want a

streamlined word processing program. Or you

may be a novelist looking for a program with

features worth writing home about.

Now you can find IBM Petsonal Computer

Software that fits — to help you accomplish

specific tasks and reach individual goals.

Stroll into a store today.

What's the next step?

Visit an authorized IBM Personal Computer

dealer or IBM Product Center near you. To find

out exactly where, call 800-447-4700. In Alaska

or Hawaii, 800-447-0890.

Ask your dealer to demonstrate your choice

of programs. Then get comfortable. Sit down at

the keyboard and try IBM software on for size.

Personal ComputerSoftware

Litrlf Tramp character licensed by Bubbles Inc., s.a.

programs that fit. 

Puttingyour 
best foot forward. 

Althoug h every person isn't on eq ual foo ting 
when it comes to using personal computer 
software, there's something for almost everyone in 
the IBM software library. 
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requiring a single accounting prog ram. 
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streaml ined word processing program. Or you 
may be a novelist looking for a program with 
features worth writing home about. 

Now you can find IBM Personal Computer 
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specific tasks and reach individual goals. 
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dealer or IBM Product Center near you. To find 
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Since Texas Instruments decided to discontinue the

TI, third-party support for this computer is expected

to decline. COMPUTE!, however, will continue to

support the TI with new software each month.

If you have not bought an expansion box yet,

you probably won't even be able to find one. Many

people who bought TIs early on realized that they

would need an expansion box, and consequently

most stores have already sold out. The expansion

box is required to use the TI peripherals, such as

disk drives and printer.

Atari Hex-To-Decimal Conversion

The hex to decimal conversion program in

"Readers' Feedback" in the July 1984 COMPUTE!

by Frank Sgabellone is quite powerful. However,

the modifications necessary to make it run on an

Atari might not be too obvious. The following

translation will work on Ataris. The value of C in

line 20 can be changed, to vary the number of

leading zeros.

H, Earl Hill

GI1O DIM At( 16) ,CJ(1 )

JI20 AS = "01234567B9ABCDEFM:? "INPUT

DEC/HEX C0-65535J": INPUT A : B =

1:C=3:D=16AC:? A;" = S " ; : A = A + 1

JP 30 IF A-D>1 THEN A = A - D : B = B + 1 : GO T 0

3 0

CA 3 5 J = 1

JO 4 0 Ct = At(B,B + J-n :? C$j:B=1:C = C-l

:D= 1 6AC : I F C>- 1 THEN 30

DS50 ? "(5 SPACES!":? :GOTO 20

Apple Trigonometry

I have an Apple 11+ on which I was hoping to

be able to do some trigonometry homework. I

was testing the SIN, TAN, and COS functions

and discovered that when I provided a number

within parentheses for these functions to eval

uate, the number never matched a set of answers

that I have in a chart. I looked up these functions

in my Apple manual, and all it gave was an

explanation of radians and other things I could

not comprehend. Could you give me an under

standable explanation of what these functions

do?

Chuck Knakal

On computers such as the Apple, TI, Commodore, and

many others, the trigonometric functions are always

expressed in radians. Radians are just another way to

measure an angle. For example, instead of expressing

an angle as 180 degrees, you would say it was one pi

radians.

A complete circle is 360 degrees. In radians,

that would be exactly two pi radians {pi is approxi

mately 3.1416). If what you are looking for, though,

is an easy way to get answers in degrees from your
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computer, all you have to do is multiply the angle

that you want evaluated by pi and divide that by

180. If you then input that number into the SIN,

TAN, or COS functions of your computer, you

should get the right answer in degrees.

For example, let's take 90 degrees. The sine of

90 degrees should give you an answer of 1, but

since the computer does not work in degrees, PRINT

SIN (90) will give you another answer. To get the

answer in degrees, just take the 90 and multiply it

by 3.1416, then divide the answer by 180. Now take

the SIN of that answer and you should get 1. If your

computer has a built-in key for pi, use that instead

of the approximation because it will give more pre

cise results. For example, on the Commodore VIC
and 64, pressing SHIFT and the up-arrow (1) key

zvill print a pi symbol which can be used in ex

pressions as a constant with the value of pi. On the

Atari there's an even simpler way. You can use the

DEG statement to switch all calculations to degrees.

64 Reverse Lines

I would like to display 40 reverse spaces per line.

But the printed fortieth character causes a line to

be skipped before the next line of text is printed.

Therefore, I must leave the fortieth column un-

printed to. How may I accomplish this feat in 64

BASIC without skipping a line?

Philip A. Egan

Try PRINTing 39 reverse characters on the screen

per line, and then add a routine that will POKE re

verse characters into the fortieth column of each

line. The following should help on the 64:

90 FOR X= 1053 TO 2023 STEP 40: POKE X,160:

POKE X + 54272,COLOR: NEXT

The variable COLOR can be any of the 64'$ colors.

Program Conversions
I used to own a PET Commodore Computer.

Since then, I have been a subscriber to COMPUTE!

magazine. COMPUTE! once published a program

that would help in converting 64 and VIC-20

programs to the PET. I now own a 64 and need

to convert some of my PET software into 64 for

mat. Can you help?

Darren Storkamp

Conversions from one computer to another can

sometimes become very involved because of the

problems that POKEs or SYSs to machine-specific

ROM routines can cause. The best way to attempt

something like this might be to try to write a pro

gram on the new machine, in your case the 64, that

folloivs the logic and flow of the old program. Even

doing it this way, though, does not guarantee that

the program will work properly. Some very simple

Sillce Texas Instmnle/lls decided to discontillue the 
Tl, third-party support for this computer is expected 
to decline. COMPUTE!, however, will cOlltinue to 
support the Tl with new software each month. 

If you have not bought an expansion box yet, 
you probably won't even be able to find one. Many 
people who bought TIs early on realized that they 
would need an expansion box, and consequently 
most stores have already sold out. The expansion 
box is required to use the Tl peripherals, such as 
disk drives and printer. 

Atari Hex-To-Decimal Conversion 
The hex to decimal conversion program in 
" Readers ' Feedback" in the July 1984 COMPUTE! 
by Frank Sgabellone is quite powerful. However, 
the modifications necessary to make it run on an 
Atari might not be too obvious. The following 
translation will work on Ataris . The value of C in 
line 20 can be changed, to vary the number of 
leadjng zeros. 

H. Earl Hill 

Gll0 D IM A' ( 1 6) ,C ' ( 1) 
JI20 A' :"0123 45 6789 AB CD E F" ; ? "I NPUT 

D E C/HEX (0-6553 5 )"; I NPU T A;B: 
1:C=3:D= 1 6"C:? A; " = I U;:A =A + l 

JP 30 I F A - 0 > 1 T HE N A : A - D ; B: B + 1 ; GOT 0 
3 0 

CI3 5 J: l 
JO 4 0 C , : A , ( B , B + J - 1 ) ;? C';; B : 1 ; C : C - 1 

; D:1 6 A C; I F C>- 1 THEN 3 0 
DG 5 0 ? " 15 S PACE S ) ";? ;G O TO 20 

Apple Trigonometry 
I have an Apple II + on which I was hoping to 
be able to do some trigonometry homework. I 
was testing the SIN, TAN, and COS functions 
and ruscovered that when I provided a number 
within parentheses for these functions to eval
uate, the number never matched a set of answers 
that I have in a chart. I looked up these functions 
in my Apple manual, and all it gave was an 
explanation of radians and other things I could 
not comprehend. Could you give me an under
standable explanation of what these functions 
do? 

Chuck Knakal 

On computers such as the Apple, TI, Commodore, and 
many others, the trigonometric functions are always 
expressed in raruans. Radians are just another way to 
measure an angle. For example, instead of expressing 
an angle as 180 degrees, you would say it was one pi 
radians. 

A complete circle is 360 degrees. III radialis, 
that would be exactly two pi radians (pi is approxi
mately 3.1416). If what you are looking for, though, 
is an easy way to get allswers in degrees from your 
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computer, all you have to do is multiply the angle 
that you want evaluated by pi and divide that by 
180. If you then input that number into the SIN, 
TAN, or COS functions of your computer, you 
should get the right answer in degrees. 

For example, let's take 90 degrees. The sille of 
90 degrees should give you an answer of 1, but 
since the computer does not work in degrees, PRINT 
SIN (90) will give you another allswer. To get the 
allswer ill degrees, just take the 90 alld multiply it 
by 3.1416, then divide the answer by 180. Now take 
the SIN of that answer and you should get 1. If your 
computer has a built-in key for pi, use that instead 
of the approximation because it will give more pre
cise results. For example, on the Commodore VIC 
and 64, pressing SHIFT and the up-arrow (t) key 
will print a pi symbol which can be used in ex
pressions as a constant with the value of pi. On the 
Atari there's an even simpler way. You can use the 
DEC statement to switch all calculations to degrees. 

64 Reverse Lines 
I would like to rusplay 40 reverse spaces per line. 
But the printed fortieth character causes a line to 
be skipped before the next line of text is printed. 
Therefore, I must leave the fortieth column un
printed to . How may I accomplish this feat in 64 
BASIC without skipping a line? 

Phi lip A. Egan 

Try PRINTing 39 reverse characters on the screen 
per line, and then add a routine that will POKE re
verse characters into the fortieth column of each 
line. The following should help on the 64: 

90 FOR X ~ 1053 TO 2023 STEP 40: POKE X,160: 
POKE X+ 54272,COLOR: NEXT 

Th e variable COWR can be any of the 64 's colors. 

Program Conversions 
I used to own a PET Commodore Computer. 
Since then, I have been a subscriber to COMPUTE! 
magazine. COMPUTE! once published a program 
that would help in converting 64 and VIC-20 
programs to the PET. I now own a 64 and need 
to convert some of my PET software into 64 for
mat. Can you help? 

Darren Storkamp 
COllversiolls from one computer to another can 
sometimes become very involved because of the 
problems that POKEs or SYSs to machine-specific 
ROM routines can cause. The best way to attempt 
something like this might be to try to write a pro
gra m 0 11 the lIew machille, ill your case the 64, that 
follows the logic and flow of the old program. Evell 
doing it this way, though, does not guarantee that 
the program will work properly. Some very simple 



TWO

SURE WAYS TO

GET MORE OUT OF

YOUR COMMODORE 64

IAM THE G-64 provides;^\i with a friend
ly and patient private tutor. This series is

the perfect guide to learning ail the power
your Commodore 64 has to offer.

• Complete;six-volume series,

• Each operation you can perform is explained

in simple terms right on the screen; no more

struggling with confusing manuals.

• Includes overall introduction to the Com

modore $4 and its keyboard.

• Learn BASIC programming language as well

as advanced programming techniques,

• Advanced series guides you through music

and sound effects and sprite graphics.

i ■

EasyDisk eliminates disk based aggrava:

tion. It saves time arid adds extra features,
all at the toudh oi a key. A mast for all

Commodore 64 disk drive owners.

• Simplifies the Commodore 1541 Disk

Operating System,

• Organizes all the commands in a simple,

easy-to-follow menu.

• Allows you to select and execute commands

with just a few simple keystrokes.

• Provides full disk backup (using just one

drive).

• Doesn't interfere with the normal operation

of your computer; it's simply there when

you need it.

CREATIVE SOFTWARE
230 East Caribbean Drive, Sunnyvale, CA 94089

"Commodore 64" is a trademark of Commodore Electronics. Ltd.

©1984 Creative Software

• Advanced series guides you through music 
and sound effects and sprite graphics. 

c R E A T I V E 
230 East Caribbean Drive, Sunnyvale, CA 94089 
"Commodore 64~ IS a trademark of Commodore ElectrOniCS. Ud 

easy-to-foUow. menu. 

• Allows you to:select and execute commandfl 
. with Just ~f~:simple keystrokes. . 

• . ProvideS full :d'~ backtip)using just orie' 
drive). , 

• DOesn't interfere with the normal operation 
of your computer; it's simply there when 
you need it. 
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INTRODUCINGACTMSION

SEEYOURSELF INA

<

You leave the sun behind as you lower yourself

down into the unexplored caverns beneath

the Peruvianjungle. Deeper and deeper you go.

Past Amazon frogs, condors, and attacking

bats. Across ee!-infested underground rivers.

From cavern to cavern, level to level. Swim

ming, running, dodging, stumbling,you search

for the gold, the Raj dia

mond and the thing you

really treasure... adven

ture. Head for it. Designed I
by David Crane.

You have heard the elder speak ofone central

source and a maze ofunconnected grey paths.

As you connect each grey path to the central

source,what was grey becomes the green of

Iife.When all are connected, then you have

achieved "Zenji" But beware the flames and

sparks ofdistraction that move along the paths.

You must go beyond strat- j

egy, speed, logic.Trust

your intuition.The ancient |

puzzle awaits. Designed

by Matthew Hubbard.

You strap on your helicopter prop-pack, check

your laser helmet and dynamite.There's no

predicting what you'li have to go through to

get to the trapped miners. Blocked shafts,

moiten lava, animals, insects.who knows what

lies below. But you'll go.you're in charge of

the Helicopter Emergency Rescue Operation.

The miners have only one|

chance.You.The opening

shaft is cleared now, it's

time to go. Designed by

JohnVan Ryzin.

What ifyou were sitting in front ofyour Commodore 64 " programming your own Pitfall Harry"" adventure? It

can happen with a little help from ihe creator ofPitfall Harry: David Crane,just write your name and address
on a piece ofpaper, tape 25C to it for postage and handling and mail to: The Activision C-64 Club. P.O- Box 7287,

Mountain View, CA 94039. We'll send you Davids Booklet. "Programming Pitfall Harry" It includes a written
program that helps you create your own adventure. Go for H.

You leave the sun behind as you lower yourself 
down into the unexplored caverns beneath 
the Peruvian jungle. Deeper and deeper you go. 
Past Amazon frogs, condors, and attacking 
bats. Across eel-infested underground rivers. 
From cavern to cavern, level to level. Swim-
ming, running, you search 
for the gold, the Raj 
mond and the thing you 
really treasure ... adven
ture. Head for it. Designed 
by David Crane. 

You have heard the elder speak of one central 
source and a maze of unconnected grey paths. 
As you connect each grey path to the central 
source, what was grey becomes the green of 
life.When all are connected, then you have 
achieved "Zenji:' But beware the flames and 
sparks of distraction that move a1~~~,!::~ 
You must go be1rond strat-r"'li''' 
egy. speed,logic. Trust 
your intuition.The ancient 
puzzle awaits. Designed 
by Matthew Hubbard. 

You strap on your helicopter prop-pack. check 
your laser helmet and dynamite.There·s no 
predicting what you'U have to go through to 
get to the trapped miners. Blocked shafts, 
molten lava. animals,insects. who knows what 
lies below. But you'll go, you're in charge of 
the Helicopter Emergency Rescue Operation. 
The miners have only 
chance.You.The opening 
shaft is cleared now, it's 
time to go. Designed by 
John Van Ryzin. 

What if you were sitting in front of your Commodore 64"'programming your own PitfaU Harry'" adventure71t 
can happen VJith a little help from the creator ofPitfan Harry: David Crane.Just write your name and address 
on a piece of paper. tape 25C to it for postage and handling and mail to: The Activision C-64 Club. P.O. Box 7287, 
Mountain View. CA 94039. Well send you David's BookJet. "Programming Pitfall Harry:' It includes a written 
program that helps you create your own adwnture. Go for it. 
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As you suit up you see the webbed forcefield

surrounding your planet. Holding it.Trapped

with no escape. No hope. Except you: The

Beamrider.The freedom ofmillions depends

on you.Alone you speed along the grid of

beams that strangle your planet.You must de

stroy the grid sector by sector.Your skills and

your reflexes alone will

determine the future of

your peopIe.Take their

fliture in your hands.
Designed by Dave Rolfe. B|
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You can almost hear the quiet.And it's your

job to keep it that wayA toy factory at midnight.

Did you hear something? Guess not.Wrong!

Suddenly balloon valves open, conveyor belts

move and a whole factory full of toys goes

wild. Even the robot, their latest development,

is on the loose and after you. Capture the

runaway toys. Restore

order. Restore peace.

Restore quiet. Do some

thing! Hurry! Designed

byMarkTurmell.

You made it.The Oiympics.You hear languages
you've never heard. And the universal roar

ofthe crowd.You will run. Hurl.Vault.Jump.

Ten events. One chance.You will push yourself

this time. Further than ever. Harder than ever.

But then.. .so will everyone.The competition

increases, now two can compete at the same

time.The crowd quiets.

The starting gun sounds.

A blur of adrenalin.

Let the games begin.

Designed by David Crane.

Commodore 64' is a trademark ofCommodore Electronics, Ltd. © 1984, Activision, Inc.
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We put you in the game.
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PET programs can be used on the 64 if you first

load a program called a PET emulator into the 64.

This program is available from Commodore.

Atari Paddle Programming
I own an Atari 1200XL computer. Can I use the

paddle controllers from my Atari 2600 game ma

chine in my own 1200XL programs?

Eric Sneed

Yes. All controllers used on the 2600 game system

are compatible with the Atari computer line. As a

matter of fact the 2600 game controllers have be
come a de facto standard. Atari joysticks also work

on the Commodore VIC-20 and 64, Coleco Adam,

and on some other game machines. Atari paddles

work on the VIC-20 and 64, but give a slightly dif

ferent range than Commodore paddles. Atari BASIC

has two functions, PADDLE and PTRIG, for

supporting up to eight paddles on the 400 and 800,

and four paddles on the XL series.

VIC Game Loader
In the June issue of COMPUTE!, two recreational

programs were presented for the VIC-20, "Pest"

and "Olympiad." Both of these programs require

8K expansion and several POKEs before loading.

It is quite easy to forget these POKEs and also

very inconvenient when you just want to be able

to load and run the program. Because of this, I

wrote the following routine. It does all the nec

essary POKEing and then loads either Pest or

Olympiad. You can choose by hitting either the P

or the 0 key.

Shawn K. Smith

5 PRINT"{CLR}{DOWN}{3 SPACES}{RVS}ofOFFJL
YMPIAD{4 SPACES}{RVS}P{OFF}EST":rem 141

7 GETA$:IFA$o"0"ANDA$<>"P"THEN7 : rem 99

10 PRINT"{CLR}{3 DOWN}POKE43,1:POKE44,32:

POKE8192,0:":PRINT:PRINT:Q?=CHRS(34)

:rem 83

15 IFAS="P"THENAS="{4 SPACES}"+Q?+"OLYMPI

AD"+Q$+",8{3 UP}":GOTO20 :rem 169

17 A$="{4 SPACES]"+Q$+"OLYMPIAD"+Q$+",8

(3 UP}" :rem 226

20 PRINT"POKE36869,240:POKE36866,150:POKE

648,30:PRINTCHR?(147)" :rem 187

30 POKE631,13:POKE632,13:POKE633,63:POKE6

34,65:POKE635,36:POKE636,13:POKE637,13

1 :rem 133

32 POKE198,7 :rem 153

35 PRINT"[HOME}" :rem 76

VIC Tape Directory

We bought my VIC-20 a couple of months ago.

With it, we also purchased a Commodore Datas-

sette. Our question is: Does the Datassette have a

directory? If not, is there any way to obtain
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something similar to one?

Sharon and Veronica Miller

Computer recorders do not have a directory. A disk,

however, must have a directory because it is a ran

dom access device—information can be read from

anywhere on the surface of the disk. The directory

stores information that the drive needs to know in

order to get the right program from the right place.

The difference between disk and cassette can be

compared to the difference between an audio record

and an audio cassette. You can choose to play a spe

cific song if you know on which groove it starts on

the record, but on a cassette you would have to

search through the tape for the song (tape counters

help, but it still is not the same nor as speedy as a

record).

On the VIC, however, you can obtain a screen

listing of what is on the tape by typing a LOAD

command followed by a nonsense name. Here is an

example:

LOAD "& #S"

The computer will search through the tape looking

for the nonexistent file and, in the process, print on

the screen the names of everything it finds on the

tape.

Atari Machine Language
I would like to know how to create an

AUTORUN.SYS program in machine language

using the Atari Assembler Editor cartridge. Also,

how do you generate a random number in ma

chine language?

Paul Stach

An AUTORUN.SYS file is much like any machine

language binary object file. When DOS boots up,

though, it checks for AUTORUN.SYS, and loads it

during the boot process. But to make it run auto
matically, you must append a special run vector at

the end of your file. Atari files can load in several

stages, each stage going to a different part of mem

ory. After a file is loaded, an attempt is made to

execute it by jumping through the address found at

$02E0/$02El. In order to have your machine lan

guage run after it has been loaded, the starting ad

dress of your program must be loaded into $02E0.

This is easily accomplished in the source code. At

the end of your listing, include two lines:

*=$02E0

.WORD START

This *= is in addition to the original *= at the top

of your program. When this is assembled, the assem

bler appends to your file the initialization address of

your program. The label START should be assigned

to the RUN address of your program.

Location 53770 ($D01A) is the hardware ran

dom number generator. A LOAD instruction (or a

PET programs can be used on the 64 if you first 
load a program called a PET emulator into the 64. 
This program is available from Commodore. 

Atari Paddle Programming 
I own an Atari 1200XL computer. Can I use the 
paddle controllers from my Atari 2600 game ma
chine in my own 1200XL programs? 

Eric Sneed 

Yes. All controllers used on the 2600 game system 
are compatible with the Atari computer line. As a 
matter of fact, the 2600 game controllers hav~ be
come a de facto standard. Atari joysticks also work 
on the Commodore VIC-20 and 64, Coleco Adam, 
and on some other game machines. Atari paddles 
work on the VIC-20 and 64, but give a slightly dif
ferent range than Comm odore paddles. Atari BASIC 
has two functions, PADDLE and PTRlG, for 
supporting up to eight paddles on the 400 and 800, 
and four paddles all the XL series. 

VIC Game Loader 
In the June issue of COMPUTE!, two recreational 
programs were presented for the VIC-20, "Pest" 
and "Olympiad." Both of these programs require 
8K expansion and several POKEs before loading. 
It is quite easy to forget these POKEs and also 
very inconvenient when you just want to be able 
to load and run the program. Because of this, I 
wrote the following routine. It does all the nec
essary POKEing and then loads either Pest or 
Olympiad. You can choose by hitting either the P 
or the 0 key. 

Shawn K. Smith 

5 PRINT" [CLR} [DOWN} [3 SPACES} [RVS}O[OFF}L 
YMPIAD [4 SPACES} [RVS}P[OFF}EST":rem 141 

7 GETA$:IFA$<>"OIiANDA$<> "P"THEN7 :rem 99 
1121 PRINT" [ CLR} [3 DOWN} POKE43 ,1 : POKE44, 32: 

POKE8192,0:":PRINT:PRINT:Q$=CHR$(34) 
:rem 83 

15 IFA$="P"THENA$="[4 SPACES} "+Q$+ "OLYMPI 
AD"+Q$+",8[3 UP}":GOT020 :rem 169 

17 A$="[4 SPACES}"+Q$+"OLYMPIAD"+Q$+",8 
[3 UP }" :rem 226 

20 PRINT"POKE36869, 240 : POKE36866 ,1 50 : POKE 
648,30:PRINTCHR$(147)" : rem 187 

30 POKE631,13:POKE632,13:POKE633, 63 : POKE6 
34,65:POKE635,36:POKE636,13:POKE637 ,1 3 
1 :rem 133 

32 POKE198,7 :rem 153 
35 PRINT "[ HOME }" :rem 76 

VIC Tape Directory 
We bought my VIC-20 a couple of months ago. 
With it, we also purchased a Commodore Datas
sette. Our question is: Does the Datassette have a 
directory? If not, is there any way to obtain 
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something similar to one? 
Sharon and Veronica Miller 

Computer recorders do not have a directory. A disk, 
however, must have a directory because it is a ran
dom access device-information can be read from 
anywhere on the surface of the disk. The directory 
stores information that the drive needs to know in 
order to get the right program from the right place. 

The difference between disk and cassette can be 
compared to the difference between an audio record 
and an audio cassette. You can choose to playa spe
cific song if you blOW on which groove it starts on 
the record, but on a cassette you would have to 
search through the tape for the song (tape counters 
help, but it still is not the same nor as speedy as a 
record). 

On the VIC, however, you can obtain a screen 
listing of what is on the tape by typing a WAD 
command followed by a nonsense name. Here is an 
example: 

WAD "& #$" 

The computer will search through the tape looking 
for the nonexistent file and, in the process, print on 
the screen the names of everything it finds on the 
tape. 

Atari Machine Language 
I would like to know how to create an 
AUTORUN.5YS program in machine language 
using the Atari Assembler Editor cartridge. Also, 
how do you generate a random number in ma
chine language? 

Paul Stach 
An AUTORUN.SYS file is much like any machine 
language binary object file . When DOS boots up, 
though, it checks for AUTORUN.SYS, and loads it 
during the boot process. But to make it run auto
matically, you must append a special run vector at 
the end of your file . Atari files can load in several 
stages, each stage going to a different part of mem
ory. After a file is loaded, an attempt is made to 
execute it by jumping through the address found at 
$02EO/ $02E1. In order to have your machine lan
guage run after it has been loacled, the starting ad
dress of your program must be loaded into $02EO. 
This is easily accomplished in the source code. At 
the end of your listing, include two lines: 

• ~ $02EO 

. WORD START 

This *= is in addition to the original *= at the top 
of your program. When this is assembled, the assem
bler appends to your file the initialization address of 
your program. The label START should be assigned 
to the RUN address of your program. 

Location 53770 ($D01A) is the hardware ran
dom number generator. A WAD instruction (or a 



IF YOU CAN FIND A BETTER
WORD PROCESSOR OR DATA BASE SYSTEM

WE'LL BUY IT FOR YOU.

Outrageous offer? Not

really. For your Commo

dore 64, we're putting our

money where our mouth

is, because the Timeworks

Word Writer and Time-

works Data Manager 2

are so complete — so ex

tremely easy to use, we

think nothing beats them

at any price. (Our suggest

ed retail prices are: S49.95

for Word Writer. $49.95 for

Data Manager 2.)

Word Writer

This menu-driven system includes:

A program which can be used by itself (stand

alone), or interfaced with Timeworks' Data Manager

or Data Manager 2, enabling you to maintain and

print out name and address lists, create individu

alized form letters automatically, and produce

customized reports up to 20 columns wide, which

can be incorporated into any text produced by the

Word Writer.

Two plastic keyboard overlays which place

the word processing commands directly onto

the keyboard.

A full screen format (up to 80 characters) which

simplifies your text entry and editing.

All the essential features — plus some exclusive

Timeworks extras-making this system completely

functional for most home & business requirements.

Data Manager 2

This system includes:

A menu-driven program that easily lets you store

information on a wide variety of subjects —from

general name and address lists, to research data.

This program will also calculate and store any

corresponding numerical data.

Quick access to important information. Items can

be easily retrieved and printed by category, name,

index code, date range, amount range, or any

category of information stored in the system.

Timeworks exclusive X-Search,™ X-Sort1" and

X-Chart™ features allow you to easily cross-search

any of the categories. Or arrange your stored items

in increasing or decreasing order, alphabetically,

numerically or by date. Breakdown statistical infor

mation by up to ten indexed categories of your

choice — and graphically

review your results.

Arithmetic calculation

of your mathematical

data is possible, allowing

you to perform Payroll cal-

culation, cost estimates

and more. Data Man

ager 2 also produces the

Sum, Average and Stan

dard Deviation of statis

tical data entered into the

system, along with Fre

quency Charts.

When interfaced together, these programs:

Generate customized data reports, which canbe

incorporated into any written text produced.

Individually address and print form letters

automatically.

Print your name and address file onto standard

mailing labels.

Transfer and print text information onto labels

and tags.

Calculated numerical data from column to

column, giving these programs spread-sheet

capabilities.

So, if you can find anything better, simply send us

your Word Writer or your Data Manager 2, your

paid receipt, and the name of the program you want,

along with your check or money order for any price

difference. If ifs available, well buy it for you?*

Now at your favorite dealer. Or contact Time-

works, Inc., PO. Box 321, Deerfield, IL 60015. Phone

312-948-9200.
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SOFTWARE WITH SUBSTANCE.
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"Now tor the small print Oiler applies to Commodore only, with maximum suggested retail prices ot S12500 each tor any exchanged program.

Otter expires 45 days alter dale ol your purchase.

•Registered Trademark ot Commodore Computer Syslems e 1583 Timeworks. Inc All rights reserved.
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Outrageous offer" Not 
really. For your Commo
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works Data Manager 2 
are so complete - so ex
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Data Manager 2.) 
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alone), or intertaced with Timeworks' Data Manager 
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pIint out name and address lists, create individu
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customized reports up to 20 columns wide. which 
can be incorporated into any text produced by the 
Word WIiter. 

Two plastic keyboard overlays which place 
the word processing co=ands directly onto 
the keyboard, 
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So, it you can tind anything better, simply send us 
your Word WIiter or your Data Manager 2, your 
paid receipt and the name ot the program you want 
along with your check or money order tor any prioe 
differenoe If irs available, welI buy it for you:'" 

Now at your tavoIite dealer. Or contact Time
works, Inc" PO. Box 321. Deertield, IL 60015. Phone 
312-948-9200 

SOFTWARE WITH SUBSTANCE, 

. "Now lor the small print Ot!er a'ppJies to Commodore only. with maximum suggested retoU prices 01 512500 each lor any exchanged program. 
Oller expires 45 days atter dale 01 your purchase. 

'Registered Trademark 01 Commodore Computer SysIems 01983 T\meworks. Inc. All rlghts reserved 



PEEK in BASIC) will return a random number from

0 to 255. In reality, 53770 is a very high speed

counter. It goes so fast, the output seems random. If

you need bigger numbers, get two bytes. For smaller

ranges, you can chop off the unwanted portion with

AND. For example, IDA $D01A/AND #$0F would

give you a random number from 0 to 15. Another

way to limit the random number is by rejecting un

wanted values. For example, if you wanted a ran-

dom number from 1 to 10, use a loop like:

REJECT LDA $D01A ;Get the random number

BEQ REJECT ;If zero, get another

CMP #11

BCS REJECT

RTS

;Is the number 11 or

higher?

;If so, the carry will be set

;Return the number in the

accumulator

Tokenized BASIC
I own a Commodore 64 and would like to know

if there is any way of converting tokenized

BASIC into regular BASIC. What do I have to

do?

Philip Wright

Most computers store BASIC statements and com

mands as tokens. A command such as PRINT (five

characters, or bytes, long) is converted into a num

ber (one byte) which the computer can later under

stand to mean PRINT. This saves memory space. As

you enter a BASIC program, it is compacted into to

kens. Regular BASIC is tokenized BASIC, but if

what you need is a file that contains every letter of

every command in ASCII, there is an easy way to

do this on Commodore computers. With the program

in the computer's memory, type in the following

lines:

OPEN2,8,2,"program name,S,W:CMD2:LIST

CLOSE2

You can insert the name of the file you would like

created instead of "program name." After typing the

lines and hitting RETURN, you will have a sequen

tial file on your disk that can be read by most word

processors. All the letters to commands such as

PRINT will be contained in that file.

Rattling Commodore 1541

I have owned a 64 and a 1541 disk drive for

some time now and have heard some loud rat

tling noises coming from my drive. I often hear

this noise when finding errors in copy-protected

programs. Is this noise harmful to the disk drive?

Harvard Prossfete

The noise that you have been hearing is the disk

The computermonitorso ingenious,
If you're torn between buying a dedicated monitor and making do with your

regular TV there's a smarter alternative. The General Electric MonitorAV

First and foremost, it's a computer monitor.

Compatible with all major computer brands, it combines these advanced

features to sharpen text and graphics and deliver a display that's easy-on-the-eyes:

Direct and split video inputs; 320-iine resolution via a comb filtenplus a computer

grade, .5mm-pitch Neovision™ picture system.

For the name ofyour nearest dealer, call The GE Answer Center"1nfoimarion Service, 1-800-626-2000.

PEEK in BASIC) will returl! a random number from 
o to 255. In reality, 53770 is a very high speed 
counter. It goes so fast, the output seems random. If 
you need bigger numbers, get two bytes. For smaller 
ranges, you can chop off the unwanted portion with 
AND. For example, LDA $D01A/AND #$OF would 
give you a random number from 0 to 15. Another 
way to lim it the random Ilumber is by rejectillg un
wanted values. For example, if you wanted a ran
dom number from 1 to 10, use a loop like: 

REJECT LOA $OOIA ;Get the random number 
BEQ REJECT ; If zero, get another 
CMP #11 ;15 the number 11 or 

higher? 
BCS REJECT ;If so, the carry will be set 
RTS ;Return the number in the 

accumulator 

Tokenized BASIC 
I own a Commodore 64 and would like to know 
if there is any way of converting tokenized 
BASIC into regular BASIC. What do I have to 
do? 

Philip Wright 
Most computers store BASIC statemellts and com
mands as tokens. A command such as PRINT (five 
characters, or bytes, long) is converted ill to a num-

ber (aile byte) which the computer can later under
stmld to mean PRINT. This saves memory space. As 
you enter a BASIC program, it is compacted into to
kens. Regular BASIC is tokenized BASIC, but if 
what you need is a file that contains every letter of 
even) command in ASCII, there is an easy way to 
do this on Commodore computers. With the program 
in the computer's memory, type in the following 
lines: 

OP£N2,B,2,"program lIame,S,W":CMD2:LIST 
CWS£2 

You can insert the name of the file you would like 
created instead of "program name." After typing the 
lines and hitting RETURN, you will have a sequen
tial file on your disk that call be read by most word 
processors. All the letters to commands such as 
PRINT will be cOlltained ill that file. 

Rattling Commodore 1541 
I have owned a 64 and a 1541 disk drive for 
some time now and have heard some loud rat
tling noises coming from my drive. I often hear 
this noise when finding errors in copy-protected 
programs. Is this noise harmful to the disk drive? 

Harvard Prossfete 
The noise that you have been hearing is the disk 



drive's head rattling while attempting to read a

printing an error message. This kind of rattling will

eventually knock your disk drive's head out of

alignment, causing problems with SAVEs andLOADs.

It is best to avoid searching for errors in copy
protected programs.

XL Upgrade For Atari 800?
I would like to know if it would be possible to

build a new ROM Operating System board that

would duplicate the XL operating system on my
Atari 800. Is it true that Atari will offer a ROM
Revision C?

Joseph Fried

If you had access to the ROMs used in an XL com

puter, you could in theory replace the ROMs on

your OS board. You still would not be able to take

advantage of many XL features. Bank-switched
memory requires more than a new operating system,

since there have been some hardware changes in the
XL computer series. We know of no plans to offer an

upgrade to existing Atari 400 and 800 owners, but

some third-party companies market add-on boards

with 64K RAM and limited compatibility with the
Atari XL computers.

On

binary with the Apple computer by
entering CALL —151 and found it very interest

ing. How can you do this on the Atari? Please

add a little program.

James J. Brennan, Jr.

We assume you are referring to the machine lan

guage monitor built into the Apple II. An ML mon

itor lets you examine and change memory locations,

and interact directly with the 6502 microprocessor.

A monitor is a tool to help you debug machine lan
guage programs. Although there is no built-in ML

monitor (sometimes called a debugger) on the Atari,

there is one built into the Atari Assembler Editor

cartridge. Several companies sell ML monitors, or

build them into their utility packages.

What Is Binary?
I have heard a lot about binary load and save.

This may seem like a silly question, but what is

binary, what does it do? Can you write a binary

program using a BASIC cartridge on the Atari

400?

S. Jonas

Beginners are often confused by the deluge of

Secondly, ifs a first class TV.

Flick a switch and these same advanced electronics give you an

outstanding TV with a high-contrast picture and rich, true colors.

And you get all this for about the same price as an ordinary

monitor. Another piece of ingenuity we thought youd appreciate.

We bring good things to life.

Simulated MonitorfTV Picture IS A TRADEMARK OF GENERAL ELECTRIC CO.. ISM

drive's head rattling while attempting to read a 
block with an error. Usually the drive will attempt 
to read a bad block three times before giving up and 
printing an error message. This kind of rattling will 
eventually knock your disk drive's head out of 
alignment, causing problems with SAVEs and WADs. 

It is best to avoid searching for errors in copy
protected programs. 

XL Upgrade For Atari 800? 
I would like to know if it would be possible to 
build a new ROM Operating System board that 
would duplicate the XL operating system on my 
Atari 800. Is it true that Atari will offer a ROM 
Revision C? 

Joseph Fried 
If you had access to the ROMs used in an XL com
puter, you could in theory replace the ROMs on 
your OS board. You still would not be able to take 
advantage of many XL features. Bank-switched 
memory requires more than a new operating system, 
since there have been some hardware changes in the 
XL computer series. We know of no plans to offer an 
upgrade to existing Atari 400 and 800 owners, but 
some third-party companies market add-on boards 
with 64K RAM and limited compatibility with the 
Atari XL computers. 

Apple Binary On Ataris 
I have used binary with the Apple computer by 
entering CALL - 151 and found it very interest
ing. How can you do this on the Atari? Please 
add a li ttle program. 

James J. Brennan, Jr. 
We assume you are referring to the machine lan
guage monitor built into the Apple II. An ML mon
itor lets you examine and change memory locatIons, 
and interact directly with the 6502 microprocessor. 
A monitor is a tool to help you debug machine lan
guage programs. Although there is no built-in ML. 
monitor (sometimes called a debugger) on the Atan, 
there is one built into the Atari Assembler Editor 
cartridge. Several companies sell ML monitors, or 
build them into their utility packages. 

What Is Binary? 
I have heard a lot about binary load and save. 
This may seem like a silly question, but what is 
binary, what does it do? Can you write a binary 
program using a BASIC cartridge on the Atari 
400? 

S. Jonas 
Beginners are often confused by the deluge of 



computer terminology. In theory, all files are binary

files, since binary numbers (mathematically, base

two numbers) are the lifeblood of a computer. Binary

numbers are another way of expressing quantity, but

they are limited to the digits 1 and 0. The number

six, for example, is 0110 in binary.

When people talk about binary files, they are

usually referring to a machine language program on

disk. On some machines, such as the Apple 11, a bi

nary file is special, not interchangeable with BASIC

or text files. On the Atari, there really is no distinc

tion. Any BASIC program could be called a binary

file. It is possible to create loadable machine lan

guage files from BASIC. For a full explanation of bi

nary numbers, take a look at the machine language

tutorials in our magazines and books.

Daisychaining

I have just purchased a 1541 disk drive, and I am

preparing to buy a printer. I have noticed that a

disk drive attaches to the serial port on the back

of the 64. How would I hook up a printer if the

serial port is already being used by the drive?

Would I also have to buy an expansion interface

so that I could have more than one thing con

nected to the serial port at one time?

Jim Eller, Jr.

It is very easy to connect both a printer and a disk

drive to the 64 through the serial port. All you have

to do is plug the disk drive in the back of the 64

and then plug the printer into the back of the disk

drive. There is a serial port on the back of the 1541.

This is commonly referred to as daisychaining be

cause you are chaining the printer to the drive and

the drive to the computer. Fortunately, expansion

interfaces are not needed for this purpose on the 64.

WordPro 3 Pius/64 Modification
We've received several letters regarding incompatibil

ity between WordPro for the 64 and the new Com

modore 1526 printer. Apparently, due to modifications

in the 1526, many users are encountering problems

when printing with it

The following is a memo sent to us from Pro

fessional Software, distibutors of WordPro. If you

are having problems with WordPro and the 1526,

enter and run the program below. It will change the

WordPro program for use with the 1526.

"Due to the internal timing differences between

the new Commodore 1526 printer and most

other printers on the market, WordPro 3 Plus/64

must wait longer than 'normal' before attempting

to print on the 1526 printer. Because of this

timing difference, your WordPro 3 Plus/64 pro

gram will need to be modified before attempting
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to use it with the 1526 printer.

"The BASIC program below will perform

this modification. Since the modification is per

formed right on the WordPro 3 Plus/64 disk, once

the modification program is run, it does not ever

need to be run again. Note that the program

must be entered exactly as shown, as it may dam

age the WordPro program if entered incorrectly.

"For your protection, this program does not

modify the backup program supplied on the

WordPro 3 Plus/64 system disk. Again, since this

program modifies the WordPro program itself, we

strongly urge that this program be checked care

fully before being run.

"To modify the WordPro 3 Plus/64 program

so that it will operate a Commodore 1526

printer, turn on your Commodore 64 system and

type in the following program, pressing <return>

at the end of each line. Watch for the proper use of

spaces, ones, zeros, commas, and punctuation. DO

NOT use any capital letters."

10 rem copyright 1984 professional

software inc

20 open 1,8,15,"10"

30 open 5,8,5,"#"

40 print#l,"ul 5 0 13 11"

50 print#l,"b-p:5 30"

60 print#5,chr?(208);chr$(51):

70 print#l,"u2 5 0 13 11"

80 print "done":close 1:close 5

"Next type LIST and press <return> to list

the program. After carefully checking to see that

the program has been correctly entered, remove the

write protect tab from the WordPro 3 Plus/64 sys

tem disk, and insert the system disk into a 1541

and close the door. Type RUN and press

<return>.

"The drive activity light should momentarily

go on and the disk should spin. After a few sec

onds, the words 'done' and 'ready.' should ap

pear on the screen and the cursor will reappear.

The modification should now be complete.

Remember to replace the write protect tab to pro

tect the system disk from accidental erasure.

Once the modification has been performed, the

program does not need to be rerun.

"If an error message (and not the word 'done')

appears on the screen or the disk activity light

flashes, the program has been incorrectly entered

or the write protect tab has not been removed.

Carefully recheck the program for accuracy and re

peat the previous steps."

If you would like further information on this.

modification, or a copy of the modification memo for

yourself, you may contact Professional Software at:

Professional Software Inc.

51 Fremont Street

Needham, MA 02194 ©

computer terminology. In theory, all files are binary 
files, since binary numbers (mathematically, base 
two numbers) are the lifeblood of a computer. Binary 
numbers are another way of expressing quantity, but 
they are limited to the digits 1 and O. The number 
six, for example, is 0110 in binary. 

When people talk about binary files, they are 
usually referring to a machine language program on 
disk. On some machines, such as the Apple II, a bi
nary file is special, not interchangeable with BASIC 
or text files. On the Atari, there really is no distinc
tion. Any BASIC program could be called a binary 
file. It is possible to create loadable machine lan
guage files from BASIC. For a full explanation of bi
nary numbers, take a look at the machine language 
tutorials in our magazines and books. 

Daisychaining 
I have just purchased a 1541 disk drive, and I am 
preparing to buy a printer. I have noticed that a 
disk drive attaches to the serial port on the back 
of the 64. How would I hook up a printer if the 
serial port is already being used by the drive? 
Would I also have to buy an expansion interface 
so that I could have more than one thing con
nected to the serial port at one time? 

Jim Eller, Jr. 

It is very easy to connect both a printer and a disk 
drive to the 64 through the serial port. All you have 
to do is plug the disk drive in the back of the 64 
and then plug the printer into the back of the disk 
drive. There is a serial port on the back of the 1541. 
This is commonly referred to as daisychaining be
cause you are chaining the printer to the drive and 
the drive to the computer. Fortunately, expansion 
interfaces are not needed for this purpose on the 64. 

WordPro 3 Plus/64 Modification 
We've received several letters regarding incompatibil
ity between WordPro for the 64 and the new Com
modore 1526 printer. Apparently, due to modifications 
in the 1526, many users are encountering problems 
when printing with it. 

The following is a memo sent to us from Pro
fessional Software, distibutors of WordPro. If you 
are having problems with WordPro and the 1526, 
enter and run the program below. It will change the 
WordPro program for use with the 1526. 
"Due to the internal timing differences between 
the new Commodore 1526 printer and most 
other printers on the market, WordPro 3 Plus/64 
must wait longer than 'normal' before attempting 
to print on the 1526 printer. Because of this 
timing difference, your WordPro 3 Plus/64 pro
gram will need to be modified before attempting 
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to use it with the 1526 printer. 
"The BASIC program below will perform 

this modification. Since the modification is per
formed right on the WordPro 3 Plus/64 disk, once 
the modification program is run, it does not ever 
need to be run again. Note that the program 
must be entered exactly as shown, as it may dam
age the WordPro program if entered incorrectly. 

"For your protection, this program does not 
modify the backup program supplied 'on the 
WordPro 3 Plus/ 64 system disk. Again, since this 
program modifies the WordPro program itself, we 
strongly urge that this program be checked care
fully before being run. 

"To modify the WordPro 3 Plus/ 64 program 
so that it will operate a Commodore 1526 
printer, tum on your Commodore 64 system and 
type in the following program, pressing <return> 
at the end of each line. Watch for the proper use of 
spaces, ones, zeros, commas, and punctuation. DO 
NOT use any capital letters. " 

13 rem copyright 19B4 professional 
software inc 

23 open 1,8,15,"i0" 
30 open 5,8,5,"#" 
40 print*l,"ul 5 eli 13 11" 
53 print#1,"b-p:5 33" 
63 print#5,chr$(23B);chr$(5l); 
70 printtl,"u2 5 0 13 11" 
8e print "done":close l:close 5 

" Next type LIST and press <return> to list 
the program. After carefully checking to see that 
the program has been correctly entered, remove the 
write protect tab from the WordPro 3 Plus/64 sys
tem disk, and insert the system disk into a 1541 
and close the door. Type RUN and press 
<return>. 

"The drive activity light should momentarily 
go on and the disk should spin. After a few sec
onds, the words 'done' and 'ready.' should ap
pear on the screen and the cursor will reappear. 
The modification should now be complete. 
Remember to replace the write protect tab to pro
tect the system disk from accidental erasure. 
Once the modification has been performed, the 
program does not need to be rerun. 

"If an error message (and not the word 'done') 
appears on the screen or the disk activity light 
flashes, the program has been incorrectly entered 
or the write protect tab has not been removed. 
Carefully recheck the program for accuracy and re
peat the previous steps." 

If you would like further information on this . 
modification, or a copy of the modification memo for 
yourself, you may contact Professional Software at: 

Professional Software Inc. 
51 Fremont Street 
Needham, MA 02194 © 
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e all know that so far

computers are not truly

intelligent. Like all ma

chines, computers operate

in a consistent, logical,

and straightforward way.

Unlike people, computers

are unable to make ar

bitrary decisions. Every

thing is black and white.

That's why so many pro

grammers, bent by weeks

of midnight programming,

cry, "Do what I mean, not what

I say!"

Computers make decisions

much like your home thermo

stat. The thermostat does not

know that it is too warm, and

therefore it needs to turn on the

air conditioner. Two dissimilar

metals, bound together, twist as

one metal expands farther than

the other. The metal plates

make contact with the air con

ditioner switch, and separate

when they cool down, releasing

the air conditioner. A comput

erized thermostat would be no

more aware of its function than

the mechanical one. Machines

operate in a predictable fashion.

Yet adventure games ap

pear to be smart. In an adven

ture, you are playing in a

specialized world, created by a

programmer and administered

by the computer. The descrip

tions paint a mental picture, and

as you play you get the illusion

that the adventure world is a

complete, though tiny, universe.

The computer seems to under

stand what you say, as long as

you use the right vocabulary.

You can open doors, light

lamps, fight with trolls, con

verse with aliens, question crim

inals, dig for treasure, even ask

for help. While you are playing

an adventure, you can remain

unaware that you are solving

and rearranging a complex data

base.

Adventure games, some

times described as interactive

fiction, have a basic story line,

characters, and a setting. The

setting may be a medieval dun

geon, a distant planet (in a
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pear to be smart. In an adven
ture, you are playing in a 
specialized world, created by a 
programmer and administered 
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galaxy far, far away), an alien

spaceship, or even a modern

shopping mall. You are usually

the protagonist, but you are not

there in person. Instead, you

command your alter ego, who

acts out your commands.

Your persona may be a

sword-wielding treasure seeker,

a detective, or an average, hap

less urbanite. You control your

character by giving it commands

like GO WEST or EAT HOUSE.

In fact, you are commanding the

computer to carry out your ac

tions. Some adventures let you

be more detailed, as in OPEN

THE MANILA ENVELOPE,

TAKE OUT THE LETTER, AND

READ IT TO ME. In order to

follow your orders, the com

puter must break the sentence

into subcommands by checking

for commas, periods, and con

junctions. Words like IT must be

replaced with the most recent

object. Adjectives and articles

should be discarded. The sen

tence would become OPEN

ENVELOPE/[REMOVE]

LETTER/READ [LETTER].

The process of breaking down

and interpreting your command

is called parsing. A parser ««*-rou-

tine within the program breaks

each subcommand into an ac

tion verb (such as GO, OPEN,

or READ) and an object

(LETTER, HOUSE). The verb is

then looked up in a dictionary

of commands and replaced by

a number. Most adventure

games offer several synonyms.

EXAMINE and LOOK are

assigned the same number.

The number causes the

computer to jump to a

specific subprogram that

handles that action.

The object of a sen

tence is also turned into a

number. This is a little more

difficult. For example, the

adventure might describe a

room with an "old brown

bag on the table." The

player might say OPEN BAG, or

GET THE BROWN BAG, or

even TAKE OLD SACK. But

BROWN BAG, BAG, and OLD

SACK are all reduced to the

same number. The GET/

TAKE/PICK UP routine then

uses that number to handle the

request. For example, EAT POI

SON and EAT TREE must be

handled in very different ways.

The more advanced parsers

have even more to deal with. If

ou entered SEE WHAT'S IN

HE BAG, the adventure could

break it down to SEE BAG. SEE

is synonymous with EXAMINE.

The EXAMINE routine checks

its data base to see just what a

BAG is, noting qualities such as

the fact that a bag must be

opened to see what's inside.

You may then be told to open

the bag first, or the adventure

could assume that's what you've

implied.

In a way, an adventure is an

application like a disk operating

system (DOS). In DOS, you use

commands to manipulate files,

for example, ERASE TEST. An

adventure is no different, except

you are manipulating the ad

venture's data base. An adven

ture data base consists of a map
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spaceship, or even a modern 
shopping mall. You are usually 
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command your alter ego, who 
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RAID ON BUNGELING BAY

When you shopped for a computer, you wanted one with a lot of intelli

gence. This game may lead you to regret that choice, as your friendly little
computer becomes the brains behind the most fantastic enemy you will ever

face: The War Machine.
A monstrous artificial intelligence directs an endless army of self-

replicating robot weapons and a complex of factories hidden on six heavily

defended islands. Even as you strike at one island, robots beyond your field of

vision continue to multiply.. .to repair the damage you've done.. .to attack

and destroy.

Before all of Humankind is crushed beneath the Bungeling Empire's iron

heel, one faint hope remains: you in your helicraft.

THE CASTLES OF DOCTOR CREEP

Ever dream that you were locked in a haunted castle, wandering blindly

through darkened corridors, never knowing what ghastly demons await you?

Then you'll feel right at home in The Castles of Doctor Creep.
It's a maddening maze of 13 separate castles, more than 200 rooms in all.

Sinister surprises await you behind every door: mummies and monsters,

forcefields and death rays, trap doors and dead—very dead—ends. Remember

where you've been and watch where you're going... there's got to be a way

out somewherel

Better hurry, or you'll wind up playing a rather unpleasant role in one of

Doctor Creep's experiments.

SPELUNKER

Who knows what fabulous treasures—and unspeakable dangers—await

you in the world's deepest cave? This is one game you can really get into...

and into... and into.
Wander through miles of uncharted passageways, swinging on ropes and

ladders, tumbling over subterranean falls and plunging to the very depths of

the earth on an abandoned mine railroad. Deadly steam vents and boiling lava

pits threaten you at every turn. Chattering bats and the Spirits of dead

Spelunkers beg you to join them, permanently.

Let's face it: you're in deep, deep trouble.

WHISTLER'S BROTHER

You're the star of a full-fledged arcade adventure—and the big question

is whether it'll turn out to be a comedy or a tragedy. That's because your co-star

and beloved brother, Archaeologist Fenton Q. Fogbank, is rather absent-

minded and extremely accident-prone.
As you search for priceless treasures in steaming tropical jungles, ancient

cliff villages, musty old tombs and glittering crystal caverns, you control both
your character and your brother. The only way to keep him on track and out

of trouble is to whistle and pray that he follows you to safety.
Poison arrows, runaway boulders, fearsome frogs and mysterious

mummies are only a few of the hazards that'll make you wish you weren't your

brother's keeper.

STEALTH

You're all alone on a strange and forbidding planet. On the distant horizon,
looming thousands of meters above the blasted landscape, lies your destina
tion: The Dark Tower, home of the mysterious Council of Nine, cruel overlords

of a conquered world.
You must maneuver your Stealth Starfighter through an unending assault

by the Council's automated arsenal—jets and heat-seeking missiles, photon

tanks and anti-aircraft batteries, vaporizing volcanoes and deadly energy fields.
Outgunned and outmanned, you must press ever onward, with only your

stealth to rely on.
You must reach the Tower. You must destroy it. There's no turning back.

All titles available on Commodore 64. Championship Lode Runner also available on Apple II + , He, lie. Whistler's Brother, Spelunker and Slealth also available for Atari
Home Computers. Commodore 64 is a trademark ofCommodore Electronics, Ltd. Apple is a trademark of Apple Computer, Inc. Alan is a trademark of Atari Corporation.

RAID ON BUNGELING BAY 
When you shopped for a computer, you wanted one with a lot of intelli

gence. This game may lead you to regret that choice, as your friendly little 
computer becomes the brains behind the most fantastic enemy you will ever 
face: The War Machine. 

A monstrous artificial intelligence directs an endless army of self
replicating robot weapons and a complex of factories hidden on six heavily 
defended islands. Even as you strike at one island, robots beyond your field of 
vision continue to multiply ... to repair the damage you've done . . . to attack 
and destroy. 

Before all of Humankind is crushed beneath the Bungeling Empire's iron 
heel, one faint hope remains: you in your helicraft. 

THE CASnES OF DOCTOR CREEP 
Ever dream that you were locked in a haunted castle, wandering blindly 

through darkened corridors, never knowing what ghastly demons await you? 
Then you'll feel right at home in The Castles of Doctor Creep. 

It's a maddening maze of 13 separate castles, more than 200 rooms in all . 
Sinister surprises await you behind every door: mummies and monsters, 
forcefields and death rays, trap doors and dead-very dead - ends. Remember 
where you've been and watch where you're going . .. there's got to be a way 
out somewhere! 

Better hurry, or you'll wind up playing a rather unpleasant role in one of 
Doctor Creep's experiments. 

SPELUNKER 
Who knows what fabulous treasures-and unspeakable dangers-await 

you in the world's deepest cave? This is one game you can really get into ... 
and into . .. and into. 

Wander through miles of uncharted passageways, swinging on ropes and 
ladders, tumbling over subterranean falls and plunging to the very depths of 
the earth on an abandoned mine railroad. Deadly steam vents and boiling lava 
pits threaten you at every tum. Chattering bats and the Spirits of dead 
Spelunkers beg you to join them, permanently. 

Let's face it: you're in deep, deep trouble. 

WHIsnER'S BROTHER 
You're the star of a full-Hedged arcade adventure-and the big question 

is whether it'll tum out to be a comedy or a tragedy. That's because your co-star 
and beloved brother, Archaeologist Fenton Q. Fogbank, is rather absent
minded and extremely accident-prone, 

As you search for priceless treasures in steaming tropical jungles, ancient 
cliff villages, musty old tombs and glittering crystal caverns, you control both 
your character and your brother. The only way to keep him on track and out 
of trouble is to whistle and pray that he follows you to safety. 

Poison arrows, runaway boulders, fearsome frogs and mysterious 
mummies are only a few of the hazards that'll make you wish you weren't your 
brother's keeper. 

STEALTH 
You're all alone on a strange and forbidding planet. On the distant horizon, 

looming thousands of meters above the blasted landscape, lies your destina
tion: The Dark Tower, home of the mysterious Council of Nine, cruel overlords 
of a conquered world . 

You must maneuver your Stealth Starfighter through an unending assault 
by the Council's automated arsenal - jets and heat-seeking missiles, photon 
tanks and anti-aircraft batteries, vaporizing volcanoes and deadly energy fields . 
Outgunned and outmanned, you must press ever onward, with only your 
stealth to rely on . 

You must reach the Tower. You must destroy it. There's no turning back. 

All tilles Ilooilable o u Commodore ~4. Championship Lode Runner a /so Ilv,! i1able 011 A pp(e 1/ +, lIe, lie. Whistler's Brother, Spelunkera.,!d Stealth 11150 Iluai/ab(e fo r Alan: 
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CHAMPIONSHIP LODE RUNNER

It has come to our attention that some of you

out there think you're pretty good at Lode

Runner, 1983's best computer game. For those

foolhardy few, we offer a challenge of a higher

order: Championship Lode Runner.

With fifty fiendish Treasury Chambers:

more intricate, more elaborate, more insidious

than anything you've seen before. You'll need

lots of skill, lots of smarts, and every ounce

of your lode-running experience to have any

hope at all of survival.

And if you haven't yet paid your dues

on the original Lode Runner, don't even think

of attempting this championship round.

Broderbund
For more information about Broderbund and our products, write to us at: 17 Paul Drive, San Rafael, California 94903 or call (415) 479-1170. 03984 Broderbund Saffware. Inc.

FOR COMMODORE. 

CHAMPIONSHIP LODE RUNNER 
It has come to our attention that some of you 
out there think you're pretty good at Lode 
Runner, 1983's best computer game. For those 
foolhardy few, we offer a challenge of a higher 
order: Championship Lode Runner. 

With fifty fiendish Treasury Chambers: 
more intricate, more elaborate, more insidious 
than anything you've seen before. You' ll need 
lots of skill, lots of smarts, and every ounce 
of your lode-running experience to have any 
hope at all of survival. 

And if you haven't yet paid your dues 
on the original Lode Runner; don't even think 
of attempting this championship round. 

~ 
BrrJderbund'" 

For mo re i"famlll/ ion about B~dl.'rblmd (HId Ol.r products, w ril l1 10 ,.s Il /: 17 Pili" Drive, Sail Rafael, Califom ia 94903 o r call (415) 4 79-l.l 70. 0 I984 Br{lderblmrl Softwartl, /,u:. 



which describes how rooms or

locales are linked together, ob

jects such as treasure, and the

status of various objects and

situations.

You may be right next to

another room, but unless the

map allows direct movement to

off, which temporarily affects

the room description, lighting

up a dark room. Some objects

are incomplete in themselves,

and must be assembled with

other objects. For example, you

could separately collect a bottle,

some string, and some cooking

m penetrat* tfte illusion

an* realise m ate t&e

<me

it (through a door, window, or

transporter beam), you have to

take another route. A room de

scription includes legal exits and

where the exits lead to, what

objects the room contains, and

room status, such as whether

it's dark or lit. When you re

move an object from a room,

the room "forgets" that object.

When you drop an object, the

object is added to the room's

description. Your player's status

also has to be updated when

you pick up an object, lose an

object, gain powers, or get hurt.

Some realtime adventures

(where the clock keeps ticking

and action keeps happening

while you are deciding what to

do) even take into account

player fatigue. Your alter ego

must sleep to regain energy.

Objects must be monitored.

A lamp has a certain fuel sup

ply, which is used up over time.

The lamp can be either on or
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oil. If it occurred to you to

MAKE LAMP, the three items

would become a crude lamp. A

new object has been created, re

placing the three separate ones.

Don't think that you can make

anything you want, though. Un

less the programmer planned

ahead to specifically allow you

to create a lamp, you couldn't

assemble one, even if you had

all the necessary parts.

There are also variables for

global status, such as the time

of day. In a space adventure,

there may be a status for the en

tire ship, like fuel and shields

remaining. In more complex ad

ventures, other people are like

independent objects, with their

own characteristics and descrip

tions. All these qualities,

though, are numbers, and these

numbers let a computer make

arbitrary decisions. You can't

GO NORTH if there is no north

exit. If you have no sword, you

can't fight with it. Unless you

have a lamp, you cannot see

within a dark room. The com

puter does not decide these

things as a person would. It just

understands statements like:

IF OBJECT = 10 THEN PRINT

"YOU CANNOT SEE HERE."

anticipated Sctwtwf
The most difficult part of de

signing an adventure is not cre

ating the basic plot and world,

but in anticipating the actions

the player might take. Again,

there is nothing open-ended in

an adventure. Every possible ac

tion you may try has to have

been predicted and programmed

for. Some players become frus

trated by the illusion, and don't

understand why they can't get

the computer to do what they

want. Certain synonyms just

aren't in the adventure diction

ary. You may be faced with a

locked door, but without a key.

"But, aha!," you say, "I have a

crowbar that worked on another

door." You try the crowbar, and

it doesn't work. The program

mer either forgot about the

crowbar, or never intended it to

be that easy.

It can be disturbing when

you penetrate the illusion and

realize you are the one being

programmed. The adventure

may have many solutions, but

you are just trying to figure out

one of the predetermined ac

tions planned for you. No action

you take could be described as

creative or innovative, since the

programmer already knew that

you would try it. An adventure

tries to make you feel that you

are participating and affecting

the outcome of the adventure,

but you are really just solving a

complex puzzle or maze. If you

realize this, the frustration may

disappear, and you can concen

trate on cracking the program

mer's schemes. You aren't really

playing against the computer,

but trying to unravel a cleverly

contrived mystery. ©

which describes how rooms or 
locales are linked together, ob
jects such as treasure, and the 
status of various objects and 
situations. 

You may be right next to 
another room, but unless the 
map allows direct movement to 

it (through a door, window, or 
transporter beam), you have to 
take another route. A room de
scription includes legal exits and 
where the exits lead to, what 
objects the room contains, and 
room status, such as whether 
it's dark or lit. When you re
move an object from a room, 
the room "forgets" that object. 
When you drop an object, the 
object is added to the room's 
description. Your player's status 
also has to be updated when 
you pick up an object, lose an 
object, gain powers, or get hurt. 
Some realtime adventures 
(where the clock keeps ticking 
and action keeps happening 
while you are deciding what to 
do) even take into account 
player fatigue. Your alter ego 
must sleep to regain energy. 

Objects must be monitored. 
A lamp has a certain fuel sup
ply, which is used up over time. 
The lamp can be either on or 
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off, which temporarily affects 
the room description, lighting 
up a dark room. Some objects 
are incomplete in themselves, 
and must be assembled with 
other objects. For example, you 
could separately collect a bottle, 
some string, and some cooking 

oil. If it occurred to you to 
MAKE LAMP, the three items 
would become a crude lamp. A 
new object has been created, re
placing the three separate ones. 
Don't think that you can make 
anything you want, though. Un
less the programmer planned 
ahead to specifically allow you 
to create a lamp, you couldn 't 
assemble one, even if you had 
all the necessary parts. 

There are also variables for 
global status, such as the time 
of day. In a space adventure, 
there may be a status for the en
tire ship, like fuel and shields 
remaining. In more complex ad
ventures, other people are like 
independent objects, with their 
own characteristics and descrip
tions. All these qualities, 
though, are numbers, and these 
numbers let a computer make 
ar.bitrary decisions. You can't 
GO NORTH if there is no north 
exit. If you have no sword, you 

can't fight with it. Unless you 
have a lamp, you cannot see 
within a dark room. The com
puter does not decide these 
things as a person would. It just 
understands statements like: 

IF OBJECT = tO THEN PRINT 
"YOU CANNOT SEE HERE." 
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The most difficult part of de
signing an adventure is not cre
ating the basic plot and world, 
but in anticipating the actions 
the player might take. Again, 
there is nothing open -ended in 
an adventure. Every possible ac
tion you may try has to have 
been predicted and prograqtmed 
for. Some players become frus
trated by the illusion, and don't 
understand why they can't get 
the computer to do what they 
want. Certain synonyms just 
aren't in the adventure diction
ary. You may be faced with a 
locked door, but without a key. 
"But, aha!," you say, "I have a 
crowbar that worked on another 
door." You try the crowbar, and 
it doesn't work. The program
mer either forgot about the 
crowbar, or never intended it to 
be that easy. 

It can be disturbing when 
you penetrate the illusion and 
realize you are the one being 
programmed. The adventure 
may have many solutions, but 
you are just trying to figure out 
one of the predetermined ac
tions planned for you. No action 
you take could be described as 
creative or innovative, since the 
programmer already knew that 
you would try it. An adventure 
tries to make you feel that you 
are participating and affecting 
the outcome of the adventure, 
but you are really just solving a 
complex puzzle or maze. If you 
realize this, the frustration may 
disappear, and you can concen
trate on cracking the program
mer's schemes. You aren't really 
playing against the computer, 
but trying to unravel a cleverly 
contrived mystery. © 



fiDULT FUN!

CDMPU

COMPUTRIVIA WILL CHALLENGE THE FRIENDS YOU CARE TO ENTERTAIN
6 players or teams can play in a comfortable, party atmosphere. NO CROWDING THE KEYBOARD . . .

sit back and enjoy!

QUESTIONS, HINTS AND ANSWERS FROM 8 GREAT CATEGORIES

Over 1300 contemporary non-repeating questions about interesting people, places and events.

Time running out? Need a hint? No problem . . . Want your favorite category? Choose

it ... if you can.

A PERSONABLE GAME WITH PLENTY UP ITS SLEEVE

Computrivia knows your name, watches your score, provokes and jokes as you

play. With spontaneity and wit, it tells you who's ahead and who to watch out

for!! Bonus situations too!!

ALL AT THE PUSH OF A SINGLE BUTTON

For questions, hints, answers and scores. NO MORE KEYBOARD BLUES!

'FUNFORMATION'

Facts to discover. Fun you'll enjoy.

EXTEKcomputer aided products Inc.

by The FUNFORMATION People
P.O. Box 305, Oakville, Ontario

COMPU

For the Apple II Er l!c, Commodore-64, IBM-PC, PCjr, and their respective compatibles, see your dealer or contact Extek computer aided products Inc.

Apple is a Registered Trademark of ApplB Computer, Inc. Commodore-64 is a Registered Trademark of Commodore Electronics Ltd.

IBM is a Registered Trademark of International Business Machines Corp. COMPUTRIVIA is a Trademark of Extek Computer Aided Products Inc.

ADULT FU"I 
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COMPUTRIVIA WILL CHALLENGE THE FRIENDS YOU CARE TO ENTERTAIN 
6 players or teams can play in a comfortable, party atmosphere. NO CROW DING THE KEYBOAR D. 
sit back and enjoy! 
QUESTIONS, HINTS AND ANSWERS FROM 8 GREAT CATEGORIES 
Over 1300 contemporary non·repeating questions about interesting people, places and events . 
Time running out? Need a hint? No problem ... Want you r favorite category? Choose 
it . .. if you can. 
A PERSONABLE GAME WITH PLENTY UP ITS SLEEVE 
Computrivia knows your name, watches your score, provokes and jokes as you 
play. Wi th spontaneity and wit, it tells you who's ahead and who to watch out 
fori I Bonus si tuat ions too!1 
ALL AT THE PUSH OF A SINGLE BUTTON 
For questions, hints, answers and scores. NO MORE KEYBOARD BLUES! 
'FUNFORMATION' 
Facts 10 discover. Fun you'll enjoy. _ _ O/.. / . 

COM~~ by 

EXTEK computer aided product! Inc. 

The FUNFORMA nON People 
p.o. BOK 305, Oakville, Ontario 

For the Apple II & lie, Commodore-54, IBM·PC, PCjr. and their respective compatibles, see your dealer or contact Extek computer aided products Inc. 
Apple is a Registered Trademark of Apple Computer, Inc. Commodore-64 is a Registered Tredemark of Commodore Electronics l td. 

IBM is a Registered Tredemark of International Business Machines Corp. COMPUTRIVIA is a Trademark of Extek Computer Aided Products Inc. 
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Selby Batemon, Features Editor

A debate is raging between proponents of traditional text-based computer

adventure games and the new graphics adventure games. Welcome to the
ultimate adventure: A titanic struggle is underway for your attention and

your money. At stake, the fate of major software companies and the
careers of computer programmers. What will you choose: Text or Graphics?

A killer stalks Hampstead

Manor. You are confronted in

the Troll Room; your sword

glows with a strange light. The

people of Sosaria look to you to

save them once again. The half-

light of a dank dungeon corridor

stretches before you. King

Edward of Daventry lies dying;

you are the last hope in all the

land.

What adventurer worth his

steel could turn away from such

challenges? Thousands of com

puter owners have already an-
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swered the call in scenarios like

the ones above. And if you

haven't yet ventured forth on

any of these quests, the chances

are good that you will sometime

in the future.

The scenes described repre

sent a wide range of popular ad

venture games: Ripper (Micro

computer Games, division of

Avalon Hill), an all-text adven

ture in which you track the infa

mous Jack the Ripper; ZORK I:

The Great Underground Empire

(Infocom), the first installment

in an immensely popular all-text

series; Exodus: Ultima III (Origin

Systems), a highly successful

role-playing, graphics-and-text

adventure series; Wizardry: Prov

ing Grounds of the Mad Overlord

(Sir-Tech), one of the most com

plex and popular text-and-

minimal-graphics, fantasy

role-playing games ever made;

and King's Quest (Sierra), a

breakthrough in graphics-

oriented adventure games.

These are but a few ex

amples of what has become a
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Selby Batema n. Features Editor 

A debate is raging between proponents of traditional, text-based computer 
adventure games and the new graphics adventure games. Welcome to the 
ultimate adventure: A titanic struggle is underway for your attention and 
your money, At stake, the fate of major software companies and the 
careers of computer programmers, What will you choose: Text or Graphics? 

A killer stalks Hampstead 
Manor. You are confronted in 
the Troll Room; your sword 
glows with a strange light. The 
people of Sosaria look to you to 
save them once again. The half
light of a dank dungeon corridor 
stretches before you. King 
Edward of Daventry lies dying; 
you are the last hope in all the 
land. 

What adventurer worth his 
steel could tum away from such 
challenges? Thousands of com
puter owners have already an-
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swered the call in scenarios like 
the ones above. And if you 
haven't yet ventured forth on 
any of these quests, the chances 
are good that you will sometime 
in the future . 

The scenes described repre
sent a wide range of popular ad
venture games: Ripper (Micro
computer Games, division of 
Avalon Hill), an all-text adven
ture in which you track the infa
mous Jack the Ripper; ZORK I: 
The Great Underground Empire 
(Infocom), the first installment 

in an immensely popular all-text 
series; Exodus: Ultima III (Origin 
Systems), a highly successful 
role-playing, graphics-and-text 
adventure series; Wizardry: Prov
ing Grounds of the Mad Overlord 
(Sir-Tech), one of the most com
plex and popular text-and
minimal-graphics, fantasy 
role-playing games ever made; 
and King's Quest (Sierra), a 
breakthrough in graphics
oriented adventure games. 

These are but a few ex
amples of what has become a 



ARealMusicKeyboardforJust$99.00!
(Price Includes a Complete Music Software Package Featuring Four-Color Graphics, Recording and Playback!)

Tap the full power of your Commodore 64's®

built-in musical instrument with the new Music-

Mate111 keyboard from Sequential.

The MusicMate keyboard is a fully func

tional, quality music tool with full-size keys that

lets you play your music live and record it.

Andit's polyphonic so you can play 3 notes at

a time. Best of all, the MusicMate gives you

this creative flexibility at a very affordable

price!

Playing music on a typewriter keyboard or

a plastic overlay of miniature-size keys limits

your music. We know. We're the largest Amer

ican manufacturer ofprofessional synthesizers.
Our Prophet keyboards are used by your favor

ite artists on stage and in the studio. We've

put our extensive experience in making quality

musical instruments into every MusicMate

keyboard.

The MusicMate comes with the Model 970

software diskette package that lets you select

many different instrument sounds and record

and playback up to 10 continuous minutes of

your music.

Unlike other remote keyboards, ours

doesn't tie up any of your expansion slots. Just

plug your MusicMate into your Commodore's

joystick port.

Add any one ofour exciting software pack

ages to extend the MusicMate's capabilities.

They're just $39.95 each.

SONG BUILDER (Model 971)
Build your own songs by overdubbing up

to 3 layers ofnotes (each with its own instru

ment sound!). Or record 1 -2 layers ofnotes

and play the third layer live. Also, change the

key and speed of your music.

Commodore 64 is a registered trademark of Commodore, Inc.

'MusicMate is a trademark of Sequential

6 1984, Sequential

SONG EDITOR (Model 972)
See the songs you write with the SONG

BUILDER displayed on a four-color Grand

Staff on your monitor. And conveniently edit

your songs.

SONG PRINTER (Model 973)

The SONG PRINTER prints out your

songs in standard music notation.

SOUND MAKER (Model 974)
View a full color graphic display that looks

like the front panel of a professional synthesizer

to program the shape, volume and tone ofyour

own personal sounds.

Express the music in yourself and your -

family. Order your MusicMate direct from I

Sequential wiA

If you're not completely satisfied with the

MusicMate keyboard, just return it within 10

days of receipt to Sequential for a full renind.

We Listen to Musicians.

For a complete Sequential catalog including decals,

send $2.00 to: Sequential, Inc.. 3051 North First

Street, San Jose, CA 95134.

Yes, I want to play my own songs on the MusicMate! Quantity Price

Name (Please Print)

Street

City/State

Checker

D Money Order

Card #

Zip

□ Visa □ MasterCard

American

□ Express

MusicMate(s)

SONG BUILDER

SONG EDITOR

SONG PRINTER

@ S99.00

(a $39.95

@ $39.95

<& $39.95

Expiration Date.

Signature

SOUNDMAKER (S $39.95 ...

Shipping and Handling

State Sales Tax*

TOTAL PRICE

$4.00

*Ca. residents, please add 6% sales tax. S.C. residents, please add 5% sales tax.

Satisfaction guaranteed or your money back!

Mai! order form to: Sequential Inc., Dept. MM, 3051 North First Street. San Jose, CA 95134

I Name (Please Print) 

I Street 

I CityiState 

I Checkor 
o Money OnIer o Visa 

I 
I 

Card # 

I 
Expirntion Date 

I Signature 

Zip 

American 
o MasterCard o Express 

Quantity 

MusicMate(s) 

SONG BUILDER 

@599.00 " " " . . . . 

@ 539.95 "" " " " 

SONG EDITOR @539.95 .... 

SONG PRINTER @ 539.95 .... 

SOUND MAKER @539.95 .... 
Shipping and Handling 
Stale Sales Tax* 

TOTAL PRICE 

Price 

54.00 

.Ca. residents, please add 6% sales tax. S.C. residents. please add 5% sales tax. 
Satisfaction guaranteed or your money back! 

Mail orrler fonn to: Sequential Inc., Dept. MM, 3051 North First Street. San Jose, CA 95134 
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TURBO CHARGE Y
Fuel your ideas and maximize your machine's

1. Animation. Games & Sound for the

Commodore 64, Tony Fabbri. S1 7.95

7 RASIC Is Child's Plav: Commodore 64

Edition. Robert Grauer. Judy Gordon, &

Marsha Scheme!. SI6.95

3. BASIC Fun for the Commodore 64

Beginner, Art Denzau. Kent Forrest S

Robert Parks. S 19.95 (book & disk)

4. How to Write Picture Programs for the

Commodore 64, Robert Traister. S11.95

5,25 Advanced Games for the Commodore

64. Larry Hatch. SI 1.95

8OOKWARE" is s trademark of Prentice-Hal I. Inc

Prices are subject to change

Prentice-Hall Bookware1" is available at your local pitstop

Unhtntty Supply Stan

(Drawer E) Ferguson C.<

Unrrtfsity/1205) 348-6568

Un I unity Bookstore

Um. ol Ai,ia,ima in

Birmingham

Birminp,nam/|2D51 934-4685

Ccppeutale Bu fine it

Sykemi
312SE McDowell Rd

Phoenix/(6O2) 244-9391

Personal Compiler Place

1840 W Southern

Mesa/(602) 833-8949

Associated Student

UCLA Bookstore
308 Wostwood Ptili

Los Angeles/<213] 825-7711

The Btifltil Side

3306 W. <-.;-!-■ =■.:

Burtank/(818) 841-8411

Capita la Book Cafe

1475 41st Ave

Capitola/(4OB) 462-1415

Chi no Newsstand

12408 Central Ave

Chino/(714) 591-4646

Claiemont Newsstand

380 W Foolhill

Claremont/(714) 626-0040

The Computer Library
2640 Marconi Ave.

Sacramen1o/(916) 971-4785

Compule r Literacy Bookshop

520 Lawrence

Sumyvale/(408) 730-9955

H.T. Electronic*

346 W Maude Ave

Sumyvale/(408) 737-0900

Mi'IiWJ
Kepler's i: ..-■<■. i '.' r"'..1"-:

821 El Camm Real
Memo ParW(4i5) 324-4321

Ontario Newsstand

215 N Eucl.O

Ontario/(714) 984-07)4

Opamp Technical Baakt
1033 h. Sycamore Ave
Los Anoe!es/(313) 464-4322

Pomoni Newntand

638 E. Hot!
Pomona/[714| 629-9400

Printer's Inc.

310 California

Paro ARo/(415) 327-6500

Hancho Cuctmonga

Newsstand

9621 Foothill

Rancho Cucamonga.'

(714)9898288

Sierra Bookshop

1068 Emerald Bay Pd

S. Lake Tanoe'

(916)541-6464

Softwslre Centre

lute national

1537 Howe Ave

Sacramento/(916| 925-3337

Software Spot

10977 Santa Monica Blvd
L05 Anoeles/(213) 477-7551

SiKey's

581 Market Si
San Francisco/

(415) 421-4687

Siacey't

2i9UmveratyAve
PalO Ano/1455) 326-D6B1

Technical Book Co.

2056 Westwood fltvd

Los AnnBtes/|213) 475-5711

Technical Book Co,

2056 Westwood Blvd.

Los Angeies/(213) 879-9411

Towei Book) -23

630 San Anlomo
Mountain View/

(415)941-7300

Towir Books

1600 Broadway

Sa r; rament o/(916) 444-66B8

Upland Newsstand

1242 W. Foothill

UDland/(714) 985-5517

Sidney Kramer Book!

1722 H St. NW

Washirtgton/(202} 298-8010

MkrawDrld Electiortli. Inc,

3333 S Wiiswonh

Lakewood/i303) 9S7-9S31

Hapco

1646 Pearl St
Botr!deri'(3C3i 447-0441

Bamai S Noble itbtit

Univ. of Bridgeport

Univ Square

280 Atlantic Si

Bridge[»rVI203) 579-0387

E a it err. Computer Video

1207 MendervWatertwry Rd

MilWa!e/(203i 621-8343

LiutiU't L-190

Stamiorfl Town Center

1D0 Greyrock Place

Stam!oro7(203) 348-2496

Norwlchiown Mall Bkjt.

42 Town St

Norwich/(203) 889-1B19

Paperback Bi»ktmr1h

New London Mall. Rl. 1

New LtHWon/1203) 442-I78O

SDRware City

Orange-Danbury-Stamtord

185 Boston Posi FU).

Ofange^(2O3| 799-2119

Univ. o( Conn. Coop

81 Fairtietdfid

Storrs/(203j 486-3537

Allttale Builness Cire.

9559 S Dixie Hwy.

Miami/(305)665-1D13

Del?ay Mall Bkttr.

1660 S Federal Hwy

Oelray Beach/(3O5| 272-6666

Great American Boot Co.

4356 OkeecnoSee B'vd

W. Palm Beach/

[305)689-0111

Paperback Booktmtth

Sarasota Square Mall

8201 S TamiamlTr

Sarasota/{B13) 922-5000

Software. Software

392 N Federal Hwy.

Bcca Raion/(3K| 391-7223

Sunshine Software

956 N.E. 62nd Si

Fori Lauderdale/

(305| 493-5047

Oiford Bookstore

2345 Peachtree Rd N.E.
Atlama/(404) 262-3332

Software Atlanta, Lid.

Nonttlake Triangle

2244 Henderson Mill Rd.

A«anta/|4W) 934-0924

The Alamo II

319 North Streel

Normal/(3O9l 4527406

The Bool HirkfI

Country fair Shp'g Clr,

CfiampaiBn/(Z17| 352-7213

The Book Market

Village Mali Snp'g Clr.
?917N. Vermilion

Danvi!ie/{217) 442-2708

The Book Market

200 Northwoods Mall
4501 War Memorial Dr

Peona/(3091688-2436

The Book Market

Market Place Mall (B-1)
2000 N. Neil Si

Champaign/(217| 356-7062

Book World

North Towrte Shp'g Clr.
3600 N. Main Si

Rockiord/

(815| 654-7555/(815) 226-9055

Chicago Circle Clr. Bktt

750 S Haisted

Dircago'(3121 996-2651

DePsul Univ. Bkfli.

25 E. Jackson BfurJ

Cfiicago/(312)341-B313

Digital Woild

711 Army Trail Road
Addison/(31E) 626-9222

The Fallen Sluden!

Center Bookstore

100 N Urav.

Normal/(3O9| 438-2581

Kroch'i h Greniano't

29 S. Wabasti

Chicago/1312) 332-7500

Software PlM

731 W Dundee

Wheelinp;(312) 520-17171

(312) 520-1780

Student Cenier BKir

Northern Illinois Unrv.

Dekaib/(B15) 753-1081

Video, Ele.

465 Lake Cook Road

Deertield'(312) 498-9669

AVC Computer Clr

2115 E. 62nd St.

lndianapolis/(317| 251-2209

Ball State Buokiinre

2001 University Ave
Muncie/(317) 285-8060

Book World

Univ. Paik Mall

Mishawaka/(219) 277-57M

Card & Book Cirrouiel

Pierre Moran Mall

Elkhan/(219) 294-2124

City Newt S Bkttt.

519 Soutti Main St

Elkfian/(219) 293-2521

f I.-, i ['.:!■ ■ Connection

1206 Meridian Praia

Anderson/1317) 643-2662

Foiled! F1. Wayne

Bookstore

2101 Coliseum Brvd. E

Ft. Wayne/(219) 483-6100

Folletti Purdue Bktt.

1400 W Slate Si
W.La(ayette/(3i7| 743-9642

Indiana UnivenHy Bkst

Indiana Memorial Urncn

Bloomington/(8?2| 335-8487

Hall of Cardt & Books

'2332 (Bruggnets)

2332 Miracle Lane

Msnawaka/(219) 259-5253

Hall ol Cardl S Booki

•4069 Marquetie Mall

4069 S. Franklin St.

Michigan CityV[219) 879-0177

Hall ol Cardi S Book)

^52565 U. Village Mall

52565 US 31 N

South Bend/1219) 277-1282

Paper Tiger, Int.

673 N Green Rrver Rd

Evansville/(612) 477-6851

Readmore

112 N. Buffalo

Warsaw/(219) 267-5662

fleadmcre

901 Promirade

RichmonO/(317) 962-0212

Von't Cotnpitteri

311 West State El

West Latayette/

(317) 74J4M1

University Bookstore

Univ of Evansville
Evansville/(812) 479-2678

LirgIt's

153 Patchen Village

Leiington/(606| 269-4611

Little Professor Book

127 S. Lawrenceburg Rd.

Frank1ort/(506) 223-2411

Piescott Books

1741 Monmoutti Si.

Newport/(606I 261-5808

Headmo re

Kentucky Oak Mail

Highway 60
Paducah/|502) 442-1372

Univ. New Oflems Bkst.
Lake front Dr —Univ, Clr.

New 0rleany(5MI 286-692

Bookland South Portland

Mall Plaza

S Portland/(2071773-4238

Inlormatlon Unllmlled

2380 Cumberland Sq

Bettendort/(319) 359-7593

Town Crier ol Trtpeka

Bookitore

3680 Topeta Blvd

Topeka/(913| 266-3635

K-S1ate Union Bkttr.

Kansas Stale Univ.

Mantiattan/<913] 532-6583

Berkshire Book Stiop #107

American Legion Or,

Norm Aaams/(413) 664-491

Bookends

North Stiore Shop'g Clr.

Peabody/(6I7) 531-9131

BoolsmHh

Mali ai CMestnul Hill

Newton/(617) 244-6036

(lovlu i Univ. Bkttt.

660 Beacon st.

Boston/(617) 267-84B4

Prentice-Hall, Inc.

RBO£HARGEY 
Fuel your ideas and 

1 . 

, . An/matlon, Games & Sound for the 
CoromOOore 64, Tony Fabbrr . S 17 9S 

2. 

2. BASIC 15 Child's Play ' Commodore 64 
EQruQn. Robert Grauer. Judy Gordon. & 
Marsha Schemel. S 16.95 

4. 
3. BAS!C Fun for [he Commodore 64 
~ginner. Art Denzau, Kent Forrest & 
Robert Parks. S 19.951bOOk & disk) 

4. How [0 Wme Picture Programs for the 
CommOdore 64. Roben Traister. S' J 95 

5. 25 Advanced Games for [he Commodore 
~, Larry Hatch . S 11.95 

BOOKWARP" IS a tracJelTldrk of Pf~nclCt-Ha1r. Inc 
Pnc~i are sub)l!'Ct 10 cnange 

Prentice-Hall Bookware'· is available at your loca l plmop. 

1I11!!DlrI 1I'IIIII.III!'1 l!alililll!'. 
UIltnI1lty S~pp/J Stare hpllf', 800b .. IQgRlnn Tow" 10Gb 121 
(Or""er E) Ferguson Ctr 821 E' CImrIo t 63CI SIll AIIUWlIo 
l.IrWtrsltyl(2aj} 3£&.6168 Menlo PIrV(.' 32'-'321 

__ , 
U.ntrllty lookslon 0atIrI0 Hnutand ("'5)941·7300 
lJnry 01 Alatr.lJTll in 215 H Eucid f,." loob _m 

Onurlol(71.,98l-0714 1600 lIIwdway 
IIIrmilghlml(205) ~~ 0II1II11' TKhn1c11 Bl)Db Saclamtl'ltlll(916) W ·6688 

1033 N. Sycamore Ave U~I.nd H.WUIa~d -- los AIIQt!esl(213) 464·4322 1242 W. Footllijl 
PomGna NtWUIIIId l/oWld/{7l4) 98SOSS17 

Coppel'1tltt Buslneu 
"" Hon IHII"M! I,. . _. 
Port"ocINIC7 14)629-io'OO J I2S E MeDoweI ReI Mk~OI1d EJtclrtn~, Inc. 

PhoerOJ{6Q2) 244-9391 PTtMer"llll(, 3333S w,~ 
P.noul Compllltr PtKe 310CllitOll'lll ukewOOd/(XIJ) 981·9531 
184(1 W Soulhem Palo AItoI{4IS) 327-6500 

Hop<. 
Mes&I{6aZ) ma9-l9 Rlnttlo Clltlmonga 1646 PuriSt. 

NeWUUnd Boulder/i3OJ) 441·D'41 
9621 footflil 

iiii""k@ltj RanchO CucamonoaJ 
Aaoclli.d $Iud.nls (114) 989-8288 
I.ICl.A Booulore Slurlloobllop UnIY. oll"doeport 
J(II WtSlWOOII Am 1008 ErrcrJlrl Sly lid "'" ""', Los AngeInI(213) em1 5 like TIhOeI 2BO Atlarmc 51 
TIlt IrlOlII Sldt (91S) 541·64&1 Bric!vtPOl1lt2OO) 579-0381 
3llI W Burtwlk BIYd. $oltwaltt Ctattl Ent.m Complll.r VIdeo 
Burtr.lnkI(818) 8AI~11 Im.mllionai 1201 Mtriden·Wal!rtlUry Ad 
Capiloil Book CIIe 1537 H<7w! Ave MibleIi203} 621-8343 
1415 'lst Ave Sacramtnlo1(9IS) 92$-3337 Lturlll"ll·l90 
CIpiIOW{4Q3) 462-4415 $oltwar. Spol Stamlortl Town &tnltr 
ClII.o NIWldlnd 1rBT7 SInta ~ 9MI 100 Greyrock PIKe 
12408 Ctntral Ave los AnoeItsI(213) m ·7561 Sm'nlonll(M1) 348-2' 96 
QIinoI(714) 591-4646 S1Ic..,', Narwldlown Mall BUt. 
CLnmolll N.wullnII 581 "brkltSl: 42 Town SI 
380W foaN San FnindscCII riorwicllf{M1) 889-1119 
~rtmonV(714 ) 626-00:0 (415) 421-'OB7 P'ptrtllct Boobmlth 
TIll Compwr Ubrary S1Icly'l New lonoon ~'. Rl I 
26010 Marconi Ave. 219 UnlYfl$ityA'o'f New lanclonl(203) 442· 1780 
SKramtnlol(916) 971-4185 Palo AIIoI("5) 326-tli81 $oftwm CItt 
Compulll UI.rxy Booblla, TIC'.luI loo\ Co. Orangl·O •• bury·SlJmlord 
520 lVoltnee 2056 Westwood Blvd 185 SosIOn Pml Ad 
Sm"I)"Valtl(lOI) 730-99:55 los AngeIesI(213) 47So5711 Oranot/(203) 799-21 19 
H,T. flKlrtnIU Ttc~nlcaiBook Co, Un". of Conn, Coop 
346 W. Maude Ave 2056 Wu~NOOd Blvd, 81 hlrfteldAd 
Sumrv&lelllOl) 737·1l9OO Los AnQe!tsl{2131879-9411 Storrsl(203) 486-3537 

IlI!lllIiD 
AUlllte BlI1ln." ClI1, 
9S59 S. DIllie Hwy. 
/.1Jamt/(305) 665-1DI3 

Otlray MtilBbtr. 
1660 S Feoeral tfwy 
Delray Bucr\f(305) 2n-6666 

G .... American look Co. 
4:i56 Oktec:hobee BM:I. 
W Palm Beacllf 
(305) 689-0111 

P.pelbac:k 100bmHh 
SaniSOla 5Quale Mall 
8201 S hl1lllmj T, 
SIruoI1l(813) 922·5000 

$o~. Softwatt 
J92 N Feomt It...-y 
Boca Raton/(305) 391·7223 

Sul\Slllne Software 
956 N E 62nd SI 
fort lllJOentaltl 
(305)493-501;7 

I!mlml1iI 
Oxtonllookstoll 
2345 PtacfltrH Rd N E 
At1.Int.al(404) 2'62-3332 

Sortnrt AII.ntI, Uti. 
NonIUke Tnanole 
2244 HendelSO'! 1.1"" Rd . 
Allanlal(404) 934·4»24 

your 

II!!ImlI!I 
Software PIIII 
731 W Oundet 
\'ItlttIn;I{312J 520- 17111 
(31l) 520-1780 

TIl. 800k M.rb1 
Country Fill S/lp'g Clr StlnltM CIIIIIIBkatt. 
CIlimDliQl\l121n 352-7213 lIorthem tlilols Un/v 

Otkaltll(815)7S3-HBl 
The Book Mlrt,1 V1~u, Elc. 
V~lage Mall Shp'g Cu. 465 lake Cook Ro.ad 
2917 N. VermUion Owllekll(3 12) 496-9669 
Danvi!lel(217) "2·2708 

TlM Book M.rlIt 200_'" IJIIll1i.1I;1 4501 W,I Mtmonal Or 
1'eonU{3(9)68B-2436 Ave ConIpullr ClI. 

2115 E 62nd 51 
The Book Mute! Indlalllpohs/{31n 251·2209 
Martel PI.1ce Mall (B·l) Ball SIItI looklla,. 
2000 N. Neil SI 2001 University Ave CN.rnpaign/(2 11) 356-1062 t.1uncie/(317) 28S-806O 

Book World Boo\WOfId 
Notth Townt Snp'g Ctr UniY PVk Mal 
J600 N tob., 51 MWwlUl(219) m·5100 

""'-1815) 65-1-7~(B I 5) 226-!1C65 Card • look Canolllll 
Pierre Moran Mal 

CIIbvo CIBI. ClI. BUt E!k.Iw1I(119) 294·2124 
7505 1i.11s1t<1 C/Iy NIWI , IUtI. 
ChiciOOl(312) 996-2651 519 Soul~ tobin SI 

OtPul Un"'. Bbll. 
£lkh.artl(219) 293-2521 

25E. ~8Ivd Campuler Connetllon 
Chago/(3121l41-8313 1200 Mtndl.ln Plua 

Al'GlsorJ1317) 6'3·2662 
OlgltllWorid 
711 Army Tra~ ~ Follelll FI. Wrtnt 
Add"1SOnI(3 12) 62&-9222 800Utonr 

2101 CoIistum Blvd E 
TlII FoUln Siudul FI. WlyneI(219) 4U6100 
!:tnte, BooIIslort Follettl Purdut BUt. 
100 N Urw 
NoltTIIlI{3(9)4JS.2581 1400 W SUtt 51 

W. 1IIaytneJ(317) 7~9642 

Kroch'l , Ir.nt .. o'. Indian. Un".nr/Iy Bklt 
29 S, Wab.ash Indiana /h/TlOf\ll1 Union 
ChiaOOl(312) 332·7500 BIocmingtonJ1812) llS-8487 

Prentice-Hall, Inc. 

machine's 

IIIIiIIm l:t·01l14$" 
Hall of Cards' Boob U~I"I 
mJ2 illn/wltrs) 153 PatChen ViIIIDt 
2332 Miracle lant lfmgtOrV(6ai) 259-4611 
\&sha',.,UI(219) 2:59-5253 

Hili 01 Card., loob 
UItlI PfI)I,uol lOOk 
1275. lawrenceburg Rd. 

'~9 ~rQUetl! Mal frank1ort1jS(6) 223-2411 
(0)9 5 Franklin 51 
\.1.dlioan CIIYI(219) 879-0m PlllCotIBoob 

Hall of Cardl & Boob 1741 MonmOlJlh 51. 

' 52565 N ViII.IDt Mall Ne""'llOrII(6ai] 261·S800 
S2S65 US 31 N R.lllmo ... 
SoIJtII 8enclI(219) 2n·I2S2 Kentudly oak M1I 
l'lper ngll , 11K. -,,, 
m N Gntn Rrm Ad PaducalV(502) "2·1372 
£vansv~BI2) 4n-6B51 

Rtlllmo ... 
112 N. BuIl.1o 
Warsaw/(119) 267·5662 , 
Rndmatt , .... 
901 PrGmiNde lakefront Or.-lInrv. Clr. 
Ridullond/(317) 962·0212 Nt'lt Orltansl(5OI) 186-692 

Yoa' , CompYlm 
311 W!s1 StIlt SI 
W!Sllar''J'I!IIt/ 

mlIIII (317) 7.Q.4O.11 

Un"ll1!ty looUtore Bootbnd Soulll Porll.nd 
Univ 01 Ennsv)1e !&llPlua 
f .... nsvi!ltl(812) 479-2618 5 PortI&ndI(201) nJ.A23B 

I!ilD 'M~"'i I.IIIM""1 
I~Iotmitlon Un llmHld B.1UII111 Book Shap 1107 
2380 Curntlerllnd 5q Amerbn leglOl'l 01. 
BertenOor1J(319) 359-7593 NoM Adimsf{"3) 664-<1~ 

Booul'lds 

IZlIIiIiliII tronn Shore Shop'O Clr. 
PtibOdy/(SI7) 531·9131 

Town Criel 01 ToPtu 
Bookamkb Bookstall 

J680 TDOrltI Blvd ~I II Dleshll t'd 
T(lptb/{913)2fi6.J635 t#eilr1Ol\l{S I7) 2"-6036 

!I·State Union Bkllr. Bolton UnlY. Ibll. 
Kansas SUit Um. 660 Be,con Sl. 
MaIilanlnl(913) 532-6583 Boslonl(SI7) 267-8484 



OUR COMMODORE
capabilities with Prentice-Hall BOOKWARE™

Prentice-Hall Bookware'" is available at your local pitstop

6. Assembly Language Programming for

the Commodore 64. Marvin Dejong.

SI 7.95

7. Commodore 64 Para Files. David

Miller, SI4.95

8. Exploring Character Graphics on Your

Commodore 64. MICRO Magazine.

SI 9.95 (books disk)

9. Ken Uston's Illustrated Guide to the

Commodore 64. Ken Uston. SI 2.95

10. Machine Language for the

Commodore 64 & Other Commodore

Computers. Jim Butterfield. S 15 95

BOOKWARE™ li a trademark of Prennce-Hail, inc

Pnceiare suDjeci to change.

Computer Knowledge Store
18 Cfielmslord Si
Chelmsford/(6t7) 250-0078

Dartmouth Bookstore

33 S Main Si

Hanover/1603) 6*3-3616

Either/or Bookstore

122 North St.

'ittsfieluVim) '99-1705

-iurlit'iL-1D

JO Franklin Si.

Joston/(617) 432-2850

so Snore Plaza
jranne St

Sraintree/(617) 848-5788

JvrM'i L-50

Jurltngton Mai: —

Middlesex Tpke

)urltngton/(617)272-7806

jurtafi L-221

■Jo Chadwcfc-Miller
!o« 515-10

'equot Way

lanton

titro;en Software Cu

100 Msfiawum Rd.

Vobum/(617) 938-1234

tew England Mobile Book

Mi

12-84 Needham SI.

Jewton Highlands/
617)527-5817

lie holt Pharmacy &

ilectroiikt

74 Wahconan St

»ittsfie1dy(4i3> 443-2568

Paperback Bookimlth

Crelmslord Mall

Oelmsfcrd/(617] 256-3514

Soflwalr* Center

Intematloml

1000 Mass. Ave

Cambndge/|617) 497-9128

Community Newwenlera
Ann Art»r

Community Newtcenterc
Lansing

The Dean's Book Center
234 Huron

Port Huron/(3131 982-8686

LiWe Book Center

PlyrfKtutti

Metro Newt Carter

6608 Tel*Qraj)h

Birmmgham/(313] 851-7121

Michigan Stite Univ.

MSU Bookstore
East Lansino7(5i7) 355-3454

Micro Station, Inc.

24484 Wesl 10 Mile

Scu!hlieW<313) 358-5820

Micro*World Computer Ctr

15034 MiddieMti

Lrvonia/[313) 427-0100

Paperbacks Unlimited

22634 Woodwarfl

Femdale>(313) 546-3282

Paramount Newscenteri

Lansing

Read/More Bookstore

Saute Creek

Stinware Station

Orchard Mall

West aoonnlefd'

(3131 851-0580

Student Book Exchange

Mt. Pleasanl

University Bookcenler

Oakland University
Rochester/(313) 377-2404

Wett Side Radio S TV

7521 Wyoming

Deart»rn/(313) WE3-6972

i'v-.i Bart

Royal Ridge !.!a i

Nashua/(6O3) 888-7619

Bookwrighti

1001 Elm St.

MancHesier(r(603) 569-4915

Clhioni Bookstore
Capitol S'C

Concord/1603) 224-0562

La urial's L-210

Fox Hun Mall

Newinrjion/|603) 431-1918

Bulli Hi:t Bookshop

UNC Studeni Stores

Chanel HiW[919) 562-5060

Computsr S Software Outlet

201 Miller Si. Suite t
Winston- Salem/

(919) 724-3764

The Computer Store

1023 S. Mam St.

Laurintnirg/(919) 276-4424

Ward Computers & Games
Cloverleaf Plaza

Concord/(704) 876-8315

Newtland

2112Centra!S.E.
AIDuquerque/|5O5) 242-0694

Ol

Softwalre Centre

International

12035 Do»senfW

Si Louis/(314) 739-8989

Software To Go

7607 Forsythe

Si. louts/|314) 727-3420

Wett Pan Bookmllerj

311 West Port P\m

St. Louis/(314) 434-6499

CompirlBr Houie

155Glenflale AveN-14

Sparks/(702] 356-72IB

Barnes S Noble Bookttore

105 Fifth Ave

New V0fVI212) 675-5500

Barnes S Noble Bookstore
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major genre in computer games.

Other companies with adven

ture game products include Ad

venture International, Black

Knight Industries, Electronic

Arts, Epyx, FTL Games, Harper

and Row, Muse, Pryority Soft

ware, Screenplay, Strategic

Simulations, Inc., and Sunrise

Software.

New Worlds, New

Identities
Although these games are

usually lumped together as

computer adventure games, the

differences often outweigh the

similarities. Such programs at

tempt to engage the player in

solving puzzles, exploring new

worlds, and trying on new iden

tities.

While arcade-style action

games reward a sense of quick-

reflex timing, superior hand-eye

coordination, and visual percep

tion, adventure games usually

require patience, intelligence,

curiosity, imagination, and the

capacity to immerse yourself

temporarily in another world—a

willing suspension of disbelief.

Beyond these characteristics

there are differences which at

tract some players. Does the ad

venture game have only text,

omitting colorful graphics com

pletely? Is there a balance be

tween text and graphics? Or,

finally, do graphic images actu

ally carry the game itself, leav

ing text in a subservient role or

completely absent?

The Graphics-Text

Tradeoff
What do these differences mean

to adventure game players?

"The fact of the matter is

that whenever you put graphics

into a program, you've got to

take something out because

you've only got a limited

amount of space on the

diskette," says Robert

Woodhead, coauthor of Sir-

Tech's Wizardry, one of the all-
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In Sir-Tech's Wizardry, a three-dimensional maze outline appears onscreen

alongside status and command text information.

time best-selling games for

Apple II computers.

"The Infocom people have

said, 'We won't have any graph

ics at all so we can concentrate

on the content of the adventure,

the substance of it. We'll let

people think up their own

scenes/" says Woodhead. "The

hi-res adventure people—and

we've done one [Crypt of Medea

for Apple computers]—have

said, 'We think the graphics are

important, so we're going to

have lots of nice graphics. Our

adventure won't be as complex,

but we think the graphics will

make up for that.'

"And individual consumers

have to decide. Generally, they

like both," he adds. "In a pro

gram like Wizardry, we decided

that we wanted a lot of content,

but that we could put in a little

graphics. And the graphics are

of a special form—maze plot

ting. Because the [memory] re

sources required to do that are

not incredibly huge, it works

out very well. It conveys the de

sired information and it's suffi

ciently sparse so that people

embellish it in their own minds.

It reaches a little bit of a happy

medium."

200,000 Wizards
The "happy medium"

Woodhead and coauthor An

drew Greenberg sought with

Wizardry obviously worked. To

date, they have shipped over

200,000 copies of the complex

fantasy role-playing game. And

out of the thousands of letters

they've received from players,

Woodhead says that only a half-

dozen have been negative.

From one to six players

may take part, and a total of 50

different magical spells can be

cast. The game takes a mini

mum of 70 hours to complete as

you and your compatriots wan

der through a ten-level, 3-D

mazelike dungeon fighting mon

sters, finding treasure, and seek

ing clues to the game's puzzles.

As with almost all adventures,

games can be saved to disk

since time requirements for each

program are lengthy.

So complex and rich an

imaginary world is Wizardry that

it has been used for everything
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The hottest craze in
the U.S. this fall is

Breakdancing, and you

don't have to miss it.
Now anyone can Break-
dance. Just grab your

joystick and control your

Breakdancer in poppin, punking, stretching

and breaking... all on your computer screen.

Breakdance, the game, includes an action

game in which your dancer tries to break

through a gang of Breakers descending on him,

a "simon-like" game where your dancer

has to duplicate the steps of the computer-
controlled dancer and the free-dance

segment where you develop your own

dance routines and the computer plays
them back for you to see.

Learn to Breakdance today! Epyx
makes it easy!

One player; joystick controlled.

StrategyGamesfortheAction-GamePlayer
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has to duplicate the steps of the computer· 
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dance routines and the computer plays 
them back for you to see. 
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from a catalyst in reading devel

opment to a therapeutic tool in

the treatment of a suicidal

youngster.

On To Qyntarr

Sir-Tech Software's next game,

says Woodhead, will be an all-

text adventure called The Mines

of Qyntarr, in the tradition of

the original ZORK created by

Infocom.

"It's an extremely complex

and involved adventure game.

And the major effort we're mak

ing right now is to make it a lot

more user-friendly in terms of

its command parser. [See "The

Parser's Tale" in this issue.] I

hope to get a command parser

running that understands more

complex grammar than ZORK/'

adds Woodhead.

In speaking with program

mers and designers of adventure

games, the name Infocom

almost invariably comes into the

conversation. It's widely

acknowledged that the Cam

bridge, Massachusetts, based

company is the uncontested

leader in the production of so

phisticated, all-text adventure

games.

Infocom's adventures are considered

the standard for quality in all-text

formats. Here, on the Macintosh, a

pull-down menu can be seen in the

upper left corner.

ZORK Forever!

ZORK, for example, has a com

mand parser vocabulary in ex-
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cess of 600 words, allowing

significant variety in the kinds

of sentences that the game can

understand. Infocom's new re

lease, Sorcerer, a sequel to an

other Infocom game, Enchanter,

has a vocabulary in excess of a

thousand words.

Infocom has spent its time

and efforts developing the plot,

the writing, the puzzles, and the

parsing rather than on sound

and graphics—the latter two of

which Infocom vice president

and master programmer Marc

Blank calls "bells and whistles."

And the results have dem

onstrated the popularity of well-

done all-text games. The ZORK

series, which Blank coauthored,

has already well surpassed the

quarter million mark in number

of disks sold. A now-defunct

ZORK User Group (ZUG)

boasted more than 20,000 mem

bers nationwide. ZORK T-shirts,

bumper stickers, posters, and

special clue books have all

flourished. Infocom's games are

available in versions for most

personal computers.

When game historians give

credit for the development and

the legitimization of the term

interactive fiction as applied to a

certain type of computer adven

ture game, it will be Infocom

which will get the laurels.

Seeing The Movie Vs.

Reading The Book
But what about the future of all-

text adventure games as com

puters become powerful enough

to have sophisticated parsers

and colorful graphics all at the

same time?

"For the next year or so

there'll still be a market for the

incredibly well-done text adven

tures," says Richard Garriott,

coauthor of Origin Systems' Ul

tima series of fantasy role-

playing games, available for

Apple, Atari, and Commodore

machines. "Anybody other than

the Infocom style cannot suc

ceed at this point. Infocom has

put together a very, very sophis

ticated parser, and the non-

player characters within the

game actually have some intelli

gence to their movements.

"I really think that as we

develop better computer sys

tems that surely this same kind

of technique—if not the quality

that Infocom is putting into

their games—can also then have

the added feature of the

realtime graphics and animation

put on top as well," he says.

"The standard argument is

Origin Systems' Exodus: Ultima III

offers graphic images of the game at

left while game information is dis

played at right.

that the game with graphics is

like going to see the movie and

the game with text is like read

ing the book," adds Garriott.

"Some people will still have

some preference between the

two. But the vast majority of the

marketed products will almost

have to turn to graphics because

of the demand of the public."

"You Can Do Anything

You Want'1

Garriott, 23, has been writing

computer fantasy-adventure

games since his sophomore year

in high school. He completed 28

fantasy games while still in high

school, learning more about the

genre with each attempt.

Origin Systems' Ultima fan

tasy role-playing series is a tes

tament to the strength of

Garriott's game-designing tal

ents. "The key to the Ultima se-

from a catalyst in reading devel
opment to a therapeutic tool in 
the treatment of a suicidal 
youngster. 

On To Qyntarr 
Sir-Tech Software's next game, 
says Woodhead, will be an all
text adventure called The Milles 
of QYlltarr, in the tradition of 
the original ZaRK created by 
Infocom. 

"It's an extremely complex 
and involved adventure game. 
And the major effort we're mak
ing right now is to make it a lot 
more user-friendly in terms of 
its command parser. [See "The 
Parser's Tale" in this issue.] I 
hope tq get a command parser 
running that understands more 
complex grammar than ZaRK," 
adds Woodhead. 

In speaking with program
mers and designers of adventure 
games, the name lnfocom 
almost invariably comes into the 
conversation. It's widely 
acknowledged that the Cam
bridge, Massachusetts, based 
company is the uncontested 
leader in the production of so
phisticated, all-text adventure 
games. 

Infocom 's adventllres are considered 
the standard for qllality ill all-text 
formats . Here, 011 the Macintosh, a 
plill-down menll call be seen in the 
IIpper left comer. 

ZORK Forever! 
ZaRK, for example, has a com
mand parser vocabulary in ex-
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cess of 600 words, allowing 
significant variety in the kinds 
of sentences that the game can 
understand. Infocom's new re
lease, Sorcerer, a sequel to an
other Infocom game, Enchanter, 
has a vocabulary in excess of a 
thousand words. 

Infocom has spent its time 
and efforts developing the plot, 
the writing, the puzzles, and the 
parsing rather than on sound 
and graphics-the latter two of 
which Infocom vice president 
and master programmer Marc 
Blank calls "bells and whistles." 

And the results have dem
onstrated the popularity of well
done all-text games. The ZaRK 
series, which Blank coauthored, 
has already well surpassed the 
quarter million mark in number 
of disks sold. A now-defunct 
ZaRK User Group (ZUG) 
boasted more than 20,000 mem
bers nationwide. ZaRK T-shirts, 
bumper stickers, posters, and 
special clue books have all 
flourished. Infocom's games are 
available in versions for most 
personal computers. 

When game historians give 
credit for the development and 
the legitimization of the term 
interactive fic tion as applied to a 
certain type of computer adven
ture game, it will be [nfocom 
which will get the laurels. 

Seeing The Movie Vs. 
Reading The Book 
But what about the future of all
text adventure games as com
puters become powerful enough 
to have sophisticated parsers 
alld colorful graphics all at the 
same time? 

"For the next year or so 
there'll still be a market for the 
incredibly well-done text adven
tures," says Richard Garriott, 
coauthor of Origin Systems' Ul
tima series of fantasy role
playing games, available for 
Apple, Atari, and Commodore 
machines. "Anybody other than 
the Infocom style cannot suc
ceed at this point. Infocom has 

put together a very, very sophis
ticated parser, and the non
player characters within the 
game actually have some intelli
gence to their movements. 

" I really think that as we 
develop better computer sys
tems that surely this same kind 
of technique-if not the quality 
that [nfocom is putting into 
their games-can also then have 
the added feature of the 
realtime graphics and animation 
put on top as well," he says. 

"The standard argument is 

Origin Systems' Exodus: Ultima 1II 
offers graphic images of the game at 
left while ga llle information is dis
played at right. 

that the game with graphics is 
like going to see the movie and 
the game with text is like read
ing the book," adds Garriott. 
"Some people will still have 
some preference between the 
two. But the vast majority of the 
marketed products will almost 
have to turn to graphics because 
of the demand of the public." 

"You Can Do Anything 
You Want" 
Garriott, 23, has been writing 
computer fantasy-adventure 
games since his sophomore year 
in high school. He completed 28 
fantasy games while still in high 
school, learning more about the 
genre with each attempt. 

Origin Systems' Ultima fan
tasy role-playing series is a tes
tament to the strength of 
Garriott's game-designing tal
ents. "The key to the Ultima se-
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How about a chance to set a

world record in eight Olympic-style

events at the Summer Games. A game

so realistic there's even an opening cere

mony and awards ceremony after each event

plus national anthems from 18 different countries.

This is your chance to save the world, but Elvin's

complex underground laboratory and over 90 deadly robots

may make your Mission Impossible.

Your chance to Breakdance with the best of them right on your

TV screen. This game makes Breakdancing easy, even if you have

two left feet.

The first baseball game where actual player and team statistics

combine with your managing talents and playing skills to determine

the outcome.

What could be more challenging than a battle for supremacy of the

Silicon Valley? Compete against a friend or up to three computer op

ponents on a 3-D power grid in outer space.

Let Ken Uston drive you crazy as you try to solve over forty differ

ent puzzles that test your reasoning ability, logic, coordination and

powers of observation.

SUMMER GAMES,111 IMPOSSIBLE MISSION,"

BREAKDANCE,™ THE WORLD'S GREATEST BASEBALL

GAME," SILICON WARRIOR,"1 and PUZZLEPANIC™ are hot new

Action-Strategy" games from EPYX. Now they're yours to preview

on your Commodore 64 home computer for only $3.00 (price includes

shipping and handling).

. Buy one of the games from your local retailer, and we'll refund your

$3.00. So the disk becomes yours for free.

Just make out a check or

money order to EPYX, send it

with the coupon below, and we'll send

you a disk in the mail.

A disk for $3.00 or for free.

Good fun should always be this cheap.

Previews of Six New EPYX Games on a disk for the

Commodore 64™ home computer. This offer expires November

30, 1984, and is valid only in the continental United States.

Send Check or Money Order for $3.00 to:

EPYX PREVIEW DISK

P.O. Box 4017

Young America, MN 55399

Name. Age.

Address -

State/Zip.

City.

Please allow four to six weeks for delivery.

Commodore 64 is a trademark of Commodore Business Machines. Inc.

How about a chance to set a 
world record in eight Olympic-style 
events at the Summer Garnes. A game 
so realistic there's even an opening cere
mony and awards ceremony after each event 
plus national anthems from 18 different countries. 

This is your chance to save the world, but Elvin's 
complex underground laboratory and over 90 deadly robots 
may make your Mission Impossible. 

Your chance to Breakdance with the best of them right on your 
TV screen. This game makes Breakdancing easy, even if you have 
two left feet. 

The first baseball game where actual player and team statistics 
combine with your managing talents and playing skills to determine 
the outcome. 

What could be more challenging than a battle for supremacy of the 
Silicon Valley? Compete against a friend or up to three computer op
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ries is really just the way the

role-playing gives the player a

great deal of freedom with what

his options are at any point in

the game," says Garriott. "It's

basically a game in which

you're living out your life. And

you can do anything you want."

Are You Man Or Fuzzy?
In Exodus, the third game in the

Ultima series, evil again walks

the land of Sosaria. Will you

confront this evil as Human, Elf,

Dwarf, Bobbit, or Fuzzy? Now

determine your strength, dexter

ity, intelligence, and wisdom.

Choose your profession from

among about a dozen possible

types ranging from Cleric to

Thief. Then, with a band of co

horts, go forth. But be quick

about it: Ultima IV is already

well along in development.

Quite a different approach

has been taken—and very suc

cessfully—by Sierra in its

graphic adventure game, King's

Quest, for the IBM PC and PCjr.

Requiring 128K of memory

and the use of a color monitor,

the adventure game actually lets

you control the movements of

an onscreen knight, Sir Gra-

hame, as he moves about the

colorful kingdom of Daventry.

The movement is smooth,

the screens are redrawn rapidly,

and Sir Grahame is seen walk

ing in front of, behind, and even

between objects. He climbs,

jumps, ducks, swims, and can

be warned of impending danger

by sound effects. The command

parser for such a game is neces

sarily much smaller than that

used in an Infocom game, but

the play requirements are not

based on having a huge volume

of words.

There, are helpful fairies,

elves, condors, and a god

mother. But there are also un

friendly sorcerers, dwarfs, ogres,

wolves, and an airborne witch.

Roberta Williams, who de

signed King's Quest for Sierra,

admits that the game represents

a big change from what has

Sierra's King's Quest, for the PC and PCjr with 128K, offers the best quality

graphics in an adventure thus far.

been done with computer ad

venture games in the past.

"There's nothing like it," she

says. "It's innovative."

The interaction between the

text and the onscreen graphics is

clearly the way many future ad

venture games will be con

structed. One element

complements the other.

Bowing And Doffing
For example, as Sir Grahame

stands before King Edward, type

in the words BOW TO THE

KING. As you hit the RETURN

key, Sir Grahame can be seen

bowing and doffing his cap.

And, Williams adds, subtle

clues can be built visually into

the game that an all-text adven

ture couldn't have. When Sir

Grahame stumbles upon the

house of a poor woodcutter and

his wife, the screen shows an

old and pitifully thin couple in a

rundown house. The room is

bare of food, a subtle clue to the

player that an offering of some

thing to eat might be very much

appreciated by this mysterious

couple.

While King's Quest uses text

to supplement its high-quality

graphics in the adventure, such

action-adventure games as Elec

tronic Arts' Seven Cities of Gold,

Epyx's Temple of Apshai, and

Muse's Castle Wolfenstein offer a

range of adventure and strategy

combinations primarily without

text. The gradations in type of

game play—as well as quality of

play—being offered to computer

owners today are already stag

gering in number. There is, it

seems, something for just about

anyone.

The tradeoff which pro

grammers and game designers

now must make because of

computer memory limitations

will not always be a problem,

notes Dave Albert, executive

vice president of Penguin Soft

ware.

Penguin has released such

adventures and fantasy role-

playing games as Transylvania

(Apple II, Macintosh, Atari,

Commodore 64), The Coveted

Mirror (Apple II family), and

Expedition Amazon (Commo

dore 64).
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ries is really just the way the 
role-playing gives the player a 
great deal of freedom with what 
his options are at any point in 
the game," says Garriott. " It's 
basically a game in which 
you're living out your life . And 
you can do anything you want." 

Are You Man Or Fuzzy? 
In Exodus, the third game in the 
Ultima series, evil again walks 
the land of Sosaria. Will you 
confront this evil as Human, Elf, 
Dwarf, Bobbit, or Fuzzy? Now 
determine your strength, dexter
ity, intelligence, and wisdom. 
Choose your profession from 
among about a dozen possible 
types ranging fr.om Cleric to 
Thief. Then, with a band of co
horts, go forth. But be quick 
about it: Ultima IV is already 
well along in development. 

Quite a different approach 
has been taken-and very suc
cessfully-by Sierra in its 
graphic adventure game, King's 
Quest, for the IBM PC and PCjr. 

Requiring 128K of memory 
and the use of a color monitor, 
the adventure game actually lets 
you control the movements of 
an on screen knight, Sir Gra
hame, as he moves about the 
colorful kingdom of Daventry. 

The movement is smooth, 
the screens are redrawn rapidly, 
and Sir Grahame is seen walk
ing in front of, behind, and even 
between objects. He climbs, 
jumps, ducks, swims, and can 
be warned of impending danger 
by sound effects. The command 
parser for such a game is neces
sarily much smaller than that 
used in an lnfocom game, but 
the play requirements are not 
based on having a huge volume 
of words. 

There_ are helpful fairies, 
elves, condors, and a god
mother. But there are also un
friendly sorcerers, dwarfs, ogres, 
wolves, and an airborne witch. 

Roberta Williams, who de
signed King's Quest for Sierra, 
admits that the game represents 
a big change from what has 
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Sierra's King's Quest, fo r the PC and PCjr with 128K, offers the best quality 
graphics in an adventure thus far. 

been done with comp;.Jter ad
venture games in the past. 
"There's nothing like it," she 
says. " It 's inn0vative." 

The interaction between the 
text and the onscreen graphics is 
clearly the way many future ad
venture games will be con
structed. One element 
complements the other. 

Bowing And Doffing 
For example, as Sir Grahame 
stands before King Edward, type 
in the words BOW TO THE 
KING. As you hit the RETURN 
key, Sir Grahame can be seen 
bowing and doffing his cap. 

And, Williams adds, subtle 
clues can be built visually into 
the game that an all-text adven
ture couldn't have. When Sir 
Grahame stumbles upon the 
house of a poor woodcutter and 
his wife, the screen shows an 
old and pitifully thin couple in a 
rundown house. The room is 
bare of food, a subtle clue to the 
player that an offering of some
thing to eat might be very much 
appreciated by this mysterious 
couple. 

While King's Quest uses text 
to supplement its high-quality 
graphics in the adventure, such 
action-adventure games as Elec
tronic Arts' Seven Cities of Gold, 
Epyx's Temple of Apshai, and 
Muse's Castle Wolfenstein offer a 
range of adventure and strategy 
combinations primarily without 
text. The gradations in type of 
game play-as well as quality of 
play-being offered to computer 
owners today are already stag
gering in number. There is, it 
seems, something for just about 
anyone. 

The tradeoff which pro
grammers and game designers 
now must make because of 
computer memory limitations 
will not always be a problem, 
notes Dave Albert, executive 
vice president of Penguin Soft-
ware. I 

Penguin has released such 
adventures and fantasy role
playing games as Transylvania 
(Apple II, Macintosh, Atari, 
Commodore 64), Th e Coveted 
Mirror (Apple II family), and 
Expedition Amazon (Commo
dore 64). 



Boy, have you taken
a wrong turn. One moment

you're gathering treasure
and the next you're being

eyed like a side of beef.
You're in the Gateway

to Apshair The new cart

ridge version of the Computer Game of the Year*

Temple of Apshai!"

Gateway has eight levels. And over 400 dark,

nasty chambers to explore. And because it's joy
stick controlled, you'll have to move faster than ever.

But first you'll have to consider your strategy.

•Game Manufacturers Association, 19S1

Is it treasure you're after? Or glory? You'll

live longer if you're greedy, but slaying mon

sters racks up a higher score.

The Apshai series is the standard by

which all other adventure games are judged.
And novices will not survive.

They'll be eaten.
One player; Temple ofApshai, disk/cassette;

Gateway toApshai, cartridge,joystick control

STRATEGY GAMES FOR THE ACTiON-GAME PIAYIR.
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Boy, have you taken 

a wrong turn. One moment 
you're gathering treasure 
and the next you're being 
eyed like a side of beef. 

You're in the Gateway 
to Apshai~ The new cart· 

ridge version of the Computer Game of the Year,' 
Temple of Apshai~ 

Gateway has eight levels. And over 400 dark, 
nasty chambers to explore. And because it's joy· 
stick controlled, you'll have to move faster than ever. 
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But first you'll have to consider your strategy. 
-Game Manufaclurel'll AS!Ociation, 1981 

Is it treasure you're after? Or glory? You'll 
live longer if you're greedy, but slaying mon
sters racks up a higher score. 

The Apshai series is the standard by 
which all other adventure games are judged. 
And novices will not survive. 

They'll be eaten. 
One player; Temple of Apshai, disk!cassette; 
Gateway to Apshai, cartridge, joystick cOl1trol. 
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"The Consumer Wants

Pictures1'
"In order to have the graphic

images, you have to cut back on

the amount of text. But that's

becoming less of a reality, both

through text compaction meth

ods and because all of a sudden

128K seems to be starting to be

come a standard. And pretty

soon, 512K will become a stan

dard, and then it will become ir

relevant," says Albert.

Penguin's newest fantasy

role-playing game is Xyphus for

the Apple II. Players may create

characters who continue

through different scenarios. The

game also offers four-player in

dependent movement, a variety

of magical spells, and a mixture

of graphics with text that re

veals information about the sta

tus of the game.

Agreeing with Albert is

Mike Cullum, new product di

rector for Avalon Hill's Micro

computer Games division:

"We've just released an all-text

adventure game, Ripper, for the

Commodore 64. Personally, I

like the text games," he says.

"But we have found that the av-

erate consumer wants the

pictures."

No Excuses

"As machines grow with more

and more memory and sophis

tication, there won't be any ex

cuse [not to have graphics]," he

says.

One very popular game for

Avalon Hill has been its all-text

adventure Empire of the

OverMind, for Apple II and

Atari computers, which is still

selling well, notes jack Dodd,

Avalon Hill's director of market

ing. But with another of their

releases, Jupiter Mission 1999,

for Atari and Commodore 64

computers, the company mixed

graphics and text in a very com

plex adventure.

"Of course, it took us four

disks to do it," Dodd says with

a laugh. "But it has all the meat

of a text-type adventure."
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Penguin Software's Transylvania (at left) offers graphics alongside the
text, here on the Macintosh version. Xyphus (at right), also from Penguin,
is a graphics-based fantasy role-playing game for the Apple II computers.

Trillium For Apple,

Commodore

One of the most recent trends in

the computer adventure genre is

the use of well-known writers

and the conversion of popular

books into computer-game for

mats. No one is so far doing this

more aggressively than Spinna

ker Software's Trillium line of

adventure games.

"We're trying to make a

game that is based on plot and

characterization—the way a

book is—not puzzles," says

Seth Godin, Trillium product

manager. The Trillium series,

which uses graphics and text,

seeks to minimize the frustra

tion factor, which has turned

many would-be adventurers

away from some computer

games, adds Godin. To help

achieve this, each of the games

focuses on plot and charac

terization more than puzzles,

and also includes a hint book

and a list of the words that the

game understands.

"If you read Fahrenheit 451,

you don't get stuck on page 50.

And if you play the game, you

don't get stuck on frame 50, be

cause the whole idea is that

you're interested in the game

because of the characters and

the plot and what's happening,"

he says.

In addition to Ray

Bradbury's Fahrenheit 451, the

Trillium line will initially consist

of adventure games based on

such popular books as Arthur C.

Clarke's Rendezvous With Rama,

Michael Crichton's Amazon,

Byron Preiss and Michael

Reeves's Dragonworld, and Rob

ert A. Heinlein's Starman fones.

One of the games,

Shadowkeep, actually preceded

the book, which was later writ

ten by Alan Dean Foster, author

of Alien and the Spellsinger se

ries. The games are expected to

be in stores by the end of Sep-

Spinnaker's Trillium adventure-game series offers graphics and text as shown

from two of its titles, Dragonworld (at left) and Rendezvous With Rama (at

right).

"The Consumer Wants 
Pictures" 
"In order to have the graphic 
images, you have to cut back on 
the amount of text. But that's 
becoming less of a reality, both 
through text compaction meth
ods and because all of a sudden 
128K seems to be starting to be
come a standard. And pretty 
soon, 512K will become a stan
dard' and then it will become ir
relevant," says Albert. 

Penguin's newest fantasy 
role-playing game is Xyphus for 
the Apple II. Players may create 
characters who continue 
through different scenarios. The 
game also offers four-player in
dependent movement, a variety 
of magical spells, and a mixture 
of graphics with text that re
veals information about the sta
tus of the game. 

Agreeing with Albert is 
Mike Cullum, new product di
rector for Avalon Hill 's Micro
computer Games division: 
"We've just released an all-text 
adventure game, Ripper, for the 
Commodore 64. Personally, I 
like the text games," he says. 
" But we have found that the av
erate consumer wants the 
pictures. " 

No Excuses 
"As machines grow with more 
and more memory and sophis
tication, there won 't be any ex
cuse [not to have graphics]," he 
says. 

One very popular game for 
Avalon Hill has been its all-text 
adventure Empire of the 
OverMind, for Apple II and 
Atari computers, which is still 
selling well, notes Jack Dodd, 
Avalon Hill 's director of market
ing. But with another of their 
releases, Jupiter Mission 1999, 
for Atari and Commodore 64 
computers, the company mixed 
graphics and text in a very com
plex adventure. 

" Of course, it took us four 
disks to do it," Dodd says with 
a laugh. " But it has all the meat 
of a text-type adventure." 
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Penguin Software 's Transylvania (at left) offers graphics alOllgside the 
text, here on the Macintosh version. Xyphus (at right), also from Penguin, 
is a graphics-based fantasy role-playing game for the Apple II computers. 

Trillium For Apple, 
Commodore .. 
One of the most recent trends in 
the computer adventure genre is 
the use of well-known writers 
and the conversion of popular 
books into computer-game for
mats. No one is so far doing this 
more aggressively than Spinna
ker Software's Trillium line of 
adventure games. 

"We're trying to make a 
game that is based on plot and 
characterization-the way a 
book is-not puzzles," says 
Seth Godin, Trillium product 
manager. The Trillium series, 
which uses graphics and text, 
seeks to minimize the frustra
tion factor, which has turned 
many would-be adventurers 
away from some computer 
games, adds Godin. To help 
achieve this, each of the games 
focuses on plot and charac
terization more than puzzles, 
and also includes a hint book 

and a list of the words that the 
game understands. 

" If you read Fahrenheit 451, 
you don't get stuck on page 50. 
And if you play the game, you 
don't get stuck on frame 50, be
cause the whole idea is that 
you're i.nterested in the game 
because of the characters and 
the plot and what's happening," 
he says. 

In addition to Ray 
Bradbury's Fahrenheit 451, the 
Trillium line will initially consist 
of adventure games based on 
such popular books as Arthur C. 
Clarke's Rendezvous With Rama, 
Michael Crichton 's Amazon, 
Byron Preiss and Michael 
Reeves's Dragonworld, and Rob
ert A. Heinlein's Starman Jones. 

One of the games, 
Shadowkeep, actually preceded 
the book, which was later writ
ten by Alan Dean Foster, author 
of Alien and the Spell singer se
ries. The games are expected to 
be in stores by the end of Sep-

Spinnaker's Trill ium adventure-game series offers graphics and text as shown 
from two of Its tItles, Dragonworld (at left) and Rendezvous With Rama (at 
right). 



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™ 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.

P&pcrCHp™
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 files 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.

SpeUPack™
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!

BATTERIES

BusCardir
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.

BA,~80™ Column Adaptor
gives you crystal clear 80 column

display. Using the highest quality

hardware, we've eliminated the problems

of snow, fuzzinessand interference.

Basic 4.0 commands greatly 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 64IM Work Force, from

Batteries Included—the company that

doesn't leave anything out when it comes

to making things simple for you.

INCLUDED

"Excellence in Software"

These products have been developed specifically for Commodore computers by Batteries Included and are totally compatible with each other. For a full color brochure write to:

186 Queen Street West, Toronto, Canada M5V1Z1 (416) 596-1405 / 3303 Harbor Blvd., Costa Mesa, CA. 92626 (714) 979-0920

64 AND COMMODORE 64 ARE REGISTERED TRADE MAHKS OF COMMODORE BUSINESS MACHINES
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tember or the first of October

for the Commodore 64 and the

Apple II line. Later conversions

will follow.

Enthusiasm Is The Key
Although some adventure-game

companies privately complain

that signing a big-name author

doesn't necessarily mean a first-

rate game, Godin believes Spin

naker has found a good com

bination of talent and

procedure.

"In every case, we worked

with the authors to create the

world [of the book] again," he

says. "In the case of Dragon-

world and Amazon, Byron Preiss

and Michael Crichton wrote ev

ery word of the game. In the

case of Fahrenheit 451 and Ren

dezvous With Rama, we worked

with the authors on the editings

and the way it worked. We

didn't just buy their names."

All of the games use graph

ics with text, and allow interac

tion between the two. For

example, as Amazon opens, a re

search station somewhere along

the Amazon River has obviously

been attacked. Suddenly, as

your mock video transmission

fades, you briefly glimpse an in

truder. To find out what's hap

pened and who the intruder is,

you must travel to the Amazon

and explore.

As microcomputers con

tinue to grow more powerful, a

generation of avid adventure-

game designers and program

mers is growing more sophis

ticated. And, while the debate

over text versus graphics will

surely continue, there is a fun

damental enthusiasm shared by

all the best adventure-game

producers.

This enthusiasm is the key,

they all admit, to the continuing

improvement of computer-based

adventures. As Robert

Woodhead says of his Wizardry

game: "It's a good game that

was a labor of love, and we

didn't write it for anyone else

but ourselves. People appreciate

that."

Microcomputer Games, Inc.

Avalon Hill Game Company

4517 Harford Ro'ad

Baltimore, MD 21214

Infocom, Inc.

55 Wheeler St.

Cambridge, MA 02138

Origin Systems, Inc.

P.O. Box 58009

Houston, TX 77258

Penguin Software

830 4th Avenue

P.O. Box 311

Geneva, II 60134

Sierra, Inc.

P.O. Box 485

Coarsegold, CA 93614

Sir-Tech Software, Inc.

6 Main St.

Ogdensburg, NY 13669

Trillium Corp.

Spinnaker Software

1 Kendall Square

Cambridge, MA 02139 ©

COMMODORE OWNERS:

*%,,

"Finally, A Universal Graphics Interface!"
The ALL NEW "MICROGRAFIX11 parallel interlace by Micro World
Electronix Inc., is a complete switch selectable interface with full

graphic capabilities lor the VICf20™ and Commodore 64™. It's
truly the most universal of Interlaces with the capacity to print Ihe

Commodore' graphics set. since it is switch selectable for virtually

Centronics compatible parallel prinlers including Daisy wheel

printers.

Features.

1) Fully intelligent Interface that plugs into the Standard Com

modore- printer socket.

2) Complete graphics capability that will allow popular matrix

printers lo (u||y pass the Commodore1' Printer test (including

Inverse text,tabbing, cursor up/down, etc.).

3) Works with virtually all software, since it provides emula

tion of the Standard Commodore* Printer.

4) Optional user installed 4K buffer to speed up graphics and

text printing.

5) Complete buili-in status and self-test report.

6) Switch Selectable Commodore1 graphics mode for most

popular printers (Epson, Star Micronics, C. Itoh, Prowriter,

Okidata, Seikosha, NEC. Riteman, Banana. BMC,

Panasonic, Mannesman Talfey and others) plus a Univer

sal Switch mode for letter quality printers.

7) Complete with emulate mode, transparent mode, total text

mode, ASCII conversion modes that will insure virtually total

compatibility with popular Software.

No more ROM changes or extra shelf space taken up. The

Micrografix Interface is easier to stock since one interface will

support virtually all printers.

Order From:

Micro

Price $129.00'

DISTRIBUTING, INC.

1342B Route 23

Butler, New Jersey 07405

(201) 838-9027

- ™ Trademarks of Commodore Business Machines, Inc.

"Call for details on our super $50.00 trade-in offer.
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ONETOU ELLER.

Time was, Billy would do almost

anything to duck his spelling

homework.

But since Dad brought home Spellicopter™

by DesignWare™ Billy has become a spell

ing ace. As well as an ace chopper pilot.

Each week, in addition to the words

already in the game, Billy types new spell

ing words and new sentences into the game.

Then he takes command of his chopper and

flies a mission through crowded skies

and mountainous terrain to recover the

words, letter by letter. And always in the

right order.

So by the time Billy gets back to the base,

he's one proud pilot. And one tough speller.

DESIGNWARE MAKES

LEARNING COME ALIVE.

All DesignWare spelling programs

Commodore 64 is a trademark nf Commt-dnre Electronics Ltd. IBM PC and

IBM PCJr.arercBislered trademarks of Inlemaiiunnl Business Machines. Inc.

Apple is a registered trademark of Apple Compule I. Inc.

combine computer game fun with sound

educational principles to help improve your

youngster's spelling skills. That's why

Spellicopter, for example, is consistently on

the nation's best seller lists. You'll also

want to keep an eye out for new math and

science games.

All DesignWare programs run on these

computers with disk drive: Apple? Atari®

Commodore 64™ IBM PC and IBM PC Jr.

See your local software retailer or call

DesignWare at (800) 572-7767 (in California

415-546-1866) for our free software catalog.

You'll be delighted with the way your kids

will leam with DesignWare.

Dc/ignUkjrc
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LEARNING COMES ALIVE.
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But since Dad brought home Spellicopter'" 
by DesignWare:" Billy has become a spell· 
ing ace. As well as an ace chopper pilot. 

Each week, in addition to the words 
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want to keep an eye out for new math and 
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Commodore 64:" IBM PC and IBM PC Jr. 
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DesignWare at (800) 572-7767 (in California 
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willleam with DesignWare. 
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Commodore Prepares

To Roll Out The Plus/4

Here's a hands-on report on Com

modore's new Plus/4, a $300 64K

computer with built-in productiv

ity software scheduled for release

this fall. Commodore calls it "The

Productivity Machine."

Commodore's new Plus/4 com

puter is an interesting hybrid:

part programming machine and

part productivity package.

Commodore says the

Plus/4 is not a replacement for

the popular Commodore 64, but

instead addresses a new market

with an emphasis on practical

applications for home and small

business. It will be accompanied

by a new line of peripherals—

some of which are compatible

with the 64 and VIC-20—plus a

scaled-down 16K version, the

$100 Commodore 16, which re

places the discontinued VIC.

At the heart of the Plus/4

and Commodore 16 is the new

7501 microprocessor, an eight-

bit chip which is machine

language-compatible with the

6502/6510 found in the VIC

and 64. However, because of

memory differences, practically

no VIC and 64 software will run

on the Plus/4 and Commodore

16.

Since announcing the

Plus/4, Commodore has wa

vered about whether it will ac

tually market the computer. As

of this writing (mid-August),

Commodore began shipping re

view units to major magazines

and was preparing to launch a

national advertising campaign

October 8, so it appears the

Plus/4 will hit the shelves barely

in time for the Christmas season.
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Selby Bateman, Features Editor

Tom R. Halfhill. Staff Editor

Improved Features
As a programming machine, the

Plus/4 has several advantages

over the two-year-old 64. It has

a new, more powerful BASIC

(BASIC 3.5) with over 75 com

mands, including more than a

dozen for sound and graphics.

There's a built-in machine lan

guage monitor with 17 com

mands. There are 16 primary

colors, just like the 64, but each

color now has eight luminances

(shades), for a total of 128 hues.

You can define an independent

window anywhere on the screen

by specifying its upper-left and

lower-right corners, and all sub

sequent screen output will be

redirected to this window. And

a new bank-switching technique

leaves the 64K computer with a

spacious 60K RAM for BASIC

programming.

As a productivity machine,

the Plus/4 has four application

programs built into ROM: a

word processor, a spreadsheet, a

file manager, and a business

graphics generator. All the pro

grams are integrated with each

other. For example, a portion of

the spreadsheet can be cut and

pasted into a document on the

word processor. There's also a

windowing capability so you

can display two of the programs

on screen at once. Commodore's

marketing strategy for the

Plus/4 centers on these built-in

applications, titled 3-Plus-l,

They were developed for Com

modore by International Tri

Micro.

DSAVE, SCNCLR, And

HELP

The Plus/4's keyboard differs

slightly from those on the 64

and VIC. Above the keyboard

are four special function keys

with eight predefined functions:

RUN 3-Plus-l, DLOAD (disk

load), DIRECTORY, SCNCLR

(screen-clear), DSAVE, RUN,

LIST, and HELP. The new KEY

command lets you display the

functions currently programmed

The Commodore Plus/4 may
finally reach dealers this fall.
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A few minutes and a few keystrokes. That's all it takes to turn your personal
computer into a personal print shop.

Everything you need is in the program: typefaces, border designs, background

patterns, pictures, symbols and a starter kit of colored paper and matching envelopes.

The Print Shop will also guide you along, step by step, even if you've never touched
a computer before.

So think what you'd like to say, then put it in your own words withThe Print Shop.

Yeah
Make quite an

impression with

just free easy

keystrokes.

Everybody s

creative with

The Print Shop

■ You just can't

help it!

** JfJ.KESLER.CPA

Votirorijjirtflii'fjy

shines through,

so good news

becomes

even better.

Doze>TS of

pictures and

symbols to suit

every purpose

f A and occasion.

Letterheads,

logos, banners

and signs. If you
can imagine it,

you can make it!

Keep your

creativity

flowing., .put it

m your own

words with The

Print Shop.

The Print Shop is available for the Apple, Commodore 64 and Atari home computers. Coming soon for the Macintosh and IBM
PC/PCjr. Apple and Macintosh are trademarks of Apple Computer, Inc. Commodore 64 is a trademark of Commodore Electronics,
Ltd. Atari is a trademark of Atari Corj). IBM-PC and PCjr are trademarks of International Business Machines, Inc. For more
information about Brfderbund and our products, write to us at: 17 Paul Drive, San Rafael, California 94903 or call (415)479-1170.

£ 1984 Brfderbund Software, Inc. Broderbund

Make quite all 
impressio" with 

just five easy 
keystrokes. 

Your originality 
s/,ill es througll, 

so good " ~S 
becomes 

even better. 

Letterheads, 
logos, banners 

mid sig"s, If you 
cml imagine it, 

you c(m make it! 

Express lVursel ! 
A few minutes and a few keystrokes. That's all it takes to turn your personal 

computer into a personal print shop. 
Everything you need is in the program: typefaces, border designs, background 

patterns, pictures, symbols and a starter kit of colored paper and matching envelopes. 
The Print Shop will also guide you along, step by step, even if you've never touched 
a computer before. 

So think what you'd like to say, then put it in your OWA words with The Print Shop. 

The Print Snop is a ooilllvlc fo .. tIle Apple, Com modorE' 64 <lud Atari home co ml'ulefJ. C,!millg 50011 for the Milrin/osh al,d IBM . 
PCI PCj~ Apple nnd Madll/osll are Irad"mn .. I;s of Apl'te Compllter, 1.1C. Commodorl'64 IS II trademark of CommodorE' Eleclroruc5, 
Ltd. Alllri isalmdl'mnrk of A /flri Corp. IBM·PC a"d PCjrare Imdemnrks of l lilUllnliOllll1 BIiJilU!U ,'-"nelll 'les, 11U~. For morE' 
mforll1n lioll aboll/8'1d"rvzlI1d and Ollr prodltl~ IS, write /0 11$ at: 17 Palll Drilll1, SaIl RII/rll!l, Califo",in 94903 orcllll (415) ..j79·1170. 

0 1984 B""dl'rbulld Sof/war .. , 111c. 
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words witlt Tile 
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for each key and easily re-

program them yourself.

The main keyboard has 59

typewriter-like keys and four

separate arrow-shaped cursor

keys. All of the standard

PET/VIC/64 graphics characters

have been retained on the front

of the keycaps, with two addi

tions: FLASH ON and FLASH

OFF, to display flashing charac

ters on the screen. The Plus/4

keyboard feels looser and

springier than a 64 keyboard,

very much like the Commodore

SX-64 transportable.

There's also a reset button

next to the power switch. It's a

cold-start reset that normally

wipes out any program held in

memory, but if you hold down

the RUN/STOP key while

pressing it your program will

not be harmed.

Peripheral interfaces have

been changed on the Plus/4.

While it can use the same 1541

disk drive and serial printers de

signed for the VIC and 64, the

Plus/4 has a parallel port for a

much faster drive, the SFS-481.

The Plus/4's cassette port and

two joystick ports are not com

patible with current Commo

dore cassette recorders and

game controllers. Another port

resembles a Commodore 64 ex

pansion port and is labeled

"Memory Expansion," although

no expanders for the Plus/4

have been announced. Finally,

there are two video output

jacks: one for standard compos

ite monitors (including the

Commodore 1701/1702), and

another which feeds RF signals

to a TV.

Despite these improve

ments, the Plus/4 lacks a few

significant features found on the

less expensive 64. There's no

sound synthesizer chip—just

two tone-generators which do

not offer the flexibility of the

64's SID chip. And although the

Plus/4 has 128 colors and a

high-resolution graphics mode

of 320 X 200 pixels, it has no
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sprites. So the Plus/4 and Com

modore 64 are differentiated by

more than just $100 in price.

The Plus/4 is better suited to

more "serious" applications and

programming, while the 64 has

superior graphics and sound.

Instant Software
When you turn on the Plus/4,

you can immediately run the

built-in software by pressing the

Fl function key and then RE

TURN. Since 3-Plus-l is in

ROM, there's no waiting for a

disk or tape to load. The com

puter runs the software in

stantly, defaulting to the word

processor.

You control 3-Plus-l by

typing two-letter commands at a

special screen prompt. The

prompt appears when you press

the Commodore logo key and C

key. For example, to leave the

word processor and enter the

spreadsheet, you type the com

mand TC ("To Calculator").

Although having four inte

grated programs instantly avail

able is a powerful feature, not

all of the programs are as pow

erful as software available sepa

rately. The word processor may

be the weakest link. For one

thing, it limits you to only 99

lines of text, so extended docu

ments are beyond its scope.

Second, the word proces

sor's editing functions are a bit

unusual. When you insert char

acters, the entire document is

pushed forward on the screen,

not just the text up to the next

carriage return. You can disable

this movement, but then words

start wrapping around into half-

lines. Also, the text scrolls hori

zontally as it's entered to

simulate an 80-column (actually

77-column) screen. This can

take some getting used to unless

you've previously worked with

horizontal scrolling. Your text

marches off the screen to the

left as you type, and then wraps

around at the start of the next

line. Therefore, you can't view a

whole sentence on the screen at

once, unless it's less than 40

characters long.

New Name, Same

Machine
The Plus/4 was originally an

nounced at the Winter Con

sumer Electronics Show (CES)

in January as the Commodore

264. Although the name has

changed, the design is essen

tially the same—with one im

portant difference. The 264 was

going to be offered in several

different configurations. Buyers

could pick what applications

software they wanted built into

the computer.

By the Summer CES in

June, Commodore had aban

doned that concept. Apparently

dealers had rebelled against the

idea of installing their own

ROM chips or stocking many

models of the same computer.

Commodore also dropped plans

to introduce the Commodore

364, a deluxe version of the 264

with a speech synthesizer and

numeric keypad.

Commodore plans to re

lease about 30 programs for the

Plus/4 to coincide with the

computer's introduction. These

will consist primarily of pro

ductivity packages, with some

educational programs and a few

of the most popular games

available for the 64.

The on-again, off-again his

tory of the Plus/4 means it's

possible that Commodore may

decide at the last moment not to

release the computer. However,

a source working with the com

pany claims "all systems are

g°."
Commodore is obviously

banking on its assessment that

the next large segment of the

computer-buying population

wants a productivity-oriented

machine at an affordable price.

At the same time, the company

will closely watch how the new

computer affects the Commo

dore 64, a phenomenally popu

lar computer which continues to

sell briskly. ®
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pansion port and is labeled 
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there are two video output 
jacks: one for standard compos
ite monitors (including the 
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another which feeds RF signals 
to a TV. 

Despite these improve
ments, the Plus/ 4 lacks a few 
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less expensive 64. There's no 
sound synthesizer chip- just 
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not offer the flexibility of the 
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all of the programs are as pow
erful as software available sepa
rately. The word processor may 
be the weakest link. For one 
thing, it limits you to only 99 
lines of text, so extended docu
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idea of installing their own 
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364, a deluxe version of the 264 
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IBM's New & Improved PCjr
Tom R, Holfhill, Staff Editor

Deja vu was unavoidable.

For the second time in

nine months, with only

24 hours' notice, IBM had sum

moned dozens of editors, re

porters, and photographers from

all over the country to New

York for a press conference.

This one was scheduled for 10

a.m. on July 31 at IBM's Gallery

of Science & Art in midtown

Manhattan—the same spot

where, almost exactly nine

months to the hour before, IBM

had staged a similar media

event to unveil its new PCjr.

Debarking from cabs, press

people signed in at the same

table set up in the same glass-

walled lobby overlooking Madi

son Avenue. From there they

passed the guards and de

scended the curving stairs to the

same lower lobby, where the

same tables adorned with white

tablecloths and gleaming silver

ware served up the same selec

tion of breakfast rolls, coffee,

and tea. PCjrs were set up at

the far end of the same long

hallway, barely within view,

and the same velvet ropes and

business-suited guards held the

crowd back until the official

stroke of ten.

But not everything was the

same. Nine months before, the

excited gathering of journalists

had buzzed with anticipation

about the long-awaited

"Peanut" that was sure to con

quer the home computer mar

ket, legitimize a confused

industry, and establish new

standards for others to follow.

This time, the journalists had

come to see how IBM would re

spond to months of criticism,

bad press, and disappointing

sales.
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As expected, in late July IBM fi

nally announced a new keyboard

and memory expansion option for

the PCjr. Coupled with June's

price cuts and some more hard

ware and software, the improve

ments make Junior much more

competitive in the marketplace.

The next few months will be cru

cial: Can IBM turn the PCjr

around? Here's an analysis of the

new developments.

Something else was differ

ent, too—this time there seemed

to be little room for surprise. For

months, rumors had been cir

culating about a new typewriter-

style keyboard and a memory

expansion option that would

make the PCjr more palatable to

the public. Only the details re

mained in doubt.

When the clock struck ten

and the velvet ropes were fi

nally dropped, everyone hurried

down the hall for their first

glimpse of the new PCjr, just as

they had on November 1. But a

surprise awaited them after all.

The PCjrs were set up where

everyone expected, busily run

ning various demo programs,

but the keyboards were missing.

And IBM's public relations peo

ple were ushering everybody

into an auditorium off the hall

way. The waiting wasn't over

yet; no one would be allowed to

see the keyboard until after the

press conference.

During the next hour, IBM

downplayed the PCjr improve

ments. Dozens of people had

traveled thousands of miles to

see the rejuvenated Junior, but

IBM insisted that the main rea

son for the press conference was

to formally announce its Writ

ing to Read project, a new

computer-aided method for

teaching kindergartners how to

read and write. IBM showed a

ten-minute film on Writing to

Read, then introduced some

teachers, parents, and children

flown in from three school dis

tricts around the country which

had successfully tested the

system.

Meanwhile, reporters who

had grabbed press kits on their

way down the, hall were flip

ping through the photos and

press releases to find something

about the PCjr keyboard. The

information and pictures were

there, but at the very back of

the kit.

Finally, after a question-

and-answer session with Philip

D. Estridge, president of IBM's

Entry Systems Division, the

press conference was over. The

journalists spilled out into the

hallway and descended on the

PCjrs, hooked up to their new

keyboards at last. Hundreds of

fingers began drumming on the

keys, assessing the "feel." Now

it was IBM's turn to hold its

breath.

A minute later, heads

started nodding in approval.

Compliments were offered.

Lenses focused on the new key

boards, shutters began clicking,

and videotape started rolling.

IBM employees began to smile.

Perhaps, if they were lucky, the

mistake of the old keyboard

would soon be forgotten.

Then it happened. A man

walked up to one PCjr and

identified himself as a reporter

from The New York Times. As he

experimented with the new key

board, the IBM publicist as-
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LASTNKHTWEEXCHANGED LETTERSWITH
MOM.THEN HADA PARTY FOR

ELEVEN PEOPLE IN NINE DIFFERENT STATES
AND ONLYHADTOWASHONE GLASS-

That's CompuServe, The

Personal Communications

Network For Every Computer

Owner

And it doesn't matter what kind

of computer you own, You'll use

CompuServe's Electronic Mail system

(we call it Email™) to compose, edit and

send letters to friends or business

associates. The system delivers any

number of messages to other users

anywhere in North America.

CompuServe's multi-channel CB

simulator brings distant friends together

and gets new friendships started. You

can even use a scrambler if you have a

secret you don't want to share. Special

interest groups meet regularly to trade

information on hardware, software and

hobbies from photography to cooking

and you can sell, swap and post personal

notices on the bulletin board.

There's all this and much more

on the CompuServe Information Service.

All you need is a computer, a modem,

and CompuServe. CompuServe connects

with almost any type or brand of

personal computer or terminal and

many communicating word processors.

To receive an illustrated guide to

CompuServe and learn how you can

subscribe, contact or call:

CompuServe
Consumer Information Service

5000 Arlington Centre Blvd., Columbus, OH 43220

800-848-8199
In Ohio call 614-457-0802.

An H&R Block Company
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And it doesn't matter what kind 
of computer you own. You'll use 
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All you need is a computer, a modem, 
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personal computer or terminal and 
many communicating word processors. 
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CompuServe 
Consumer Information Service 
5000 Arlington Centre Blvd .. Columbus. OH 43220 
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An H&R Block Company 



THE REAL TRICK IS GETTING OUT.
Expect the unexpected

the first time you experi-

ence Infocom's interactive

fiction. Because you won't

be booting up a computer game.

You'll be stepping into a story.

You'll find yourself at the center of
an exciting world that continually

challenges you with surprising

twists, unique

characters

(many of whom

possess ex

traordinarily developed personalities)

and original, logical, often hilarious

puzzles.

Communication is carried on just

as it is in a book—in prose. And inter

action is easy—you type in full

English sentences.

But if you think getting inside a

story is a pretty neat trick,

| just try getting out.

The most remarkable

thing about Infocom's inter

active fiction is that you become

almost inextricably involved with

it. That's not our opinion—it's the
testimony of our customers.

They tell us their pulse rates

have skyrocketed and their

palms have sweated as they've *

striven to solve the mysteries of
our tales. And even when they've

paused in the course of their adven-^

hires to attend to their everyday

lives, their minds have continued to

churn away at

what the next

step should

be, how to

alter strategy, where the ultimate

solution lies.

Obsessions? Yes, but magnificent

ones. For the first time, you can be

more than a passive reader—you can

become the story's main character

and driving force. You can shape its

course of events by what you

choose to do. And you enjoy

enormous freedom in your

choice of actions—you have
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hundreds, even thousands of alterna

tives at every step. In fact, an Infocom

interactive story is roughly the

mm length of a short

I novel in content,
\^J but because you

role in the plot, your adven

ture can last for weeks and

months. (Or longer.

Frankly, some folks find

being inside our stories

so fascinating, they

just don't seem to

want to get out.)

As hard as get

ting out may be,

though, we've

made it easy

for everyone

to get into

Infocom's

interactive

fiction.

We write

everything from

fantasy to mystery to science fiction
to high adventure, for everyone from

the first-time adventurer to the most

experienced veteran of our interac

tive stories.

So find out what it's like to get
inside a story. Get one from

Infocom. Because with

Infocom's interactive fiction,

there's room for you on

every disk.

Ease into interactive fiction

with our Can't-Lose Sampler Offer!

Watch for Infocom's new sampler

disk at your favorite dealer—and get

your first taste of interactive fiction

for just $7.95 (suggested retail

price). You've got nothing to lose

(in fact, you can make a shiny new

nickel in the bargain) because your

Infocom sampler disk even comes

with a coupon entitling you to $8 off

the purchase of your first complete

Infocom story, plus coupons for

other exciting bonuses!
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signed to that particular PCjr

waited in obvious suspense for

the verdict. After a few mo

ments, it came: "What was the

old keyboard like?" said the re

porter. "Do you have one in the

back room you could show

me?"

Spectacle aside, the media

event in New York came

as real relief to those who

had been closely following the

PCjr for the past nine months.

For the microcomputer industry,

IBM's entry into the home com

puter market was one of the

biggest stories of 1983. Like

wise, IBM's troubles with the

PCjr threatened to become one

of the biggest stories of 1984.

Since late March, when the first

reports of poor sales began

trickling in, rumors of price cuts,

new keyboards, and memory

expanders were traded faster

than computer stocks on Wall

Street. For months everything

seemed suspended in limbo.

Now that the price has been

cut, the keyboard replaced, and

the memory expanded, IBM can

stop denying rumors and go

back to selling computers. And

consumers—IBM hopes—can go

back to buying them.

IBM did more on July 31

than just introduce a new key

board. A new keyboard alone

would have been an anticlimax,

as IBM realized. Computer man

ufacturers have been making

good keyboards for years. So

IBM also promised to give a free

keyboard to all current owners

of PCjrs, and to those who buy
remaining inventories of PCjrs

with old keyboards.

This generous offer was

perhaps the biggest surprise of

the day. Plenty of computer

companies have made mistakes

in the past, but very few have

offered free retrofits on such a

scale. Still, the offer wasn't

solely an outburst of altruism. It
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The new and improved IBM PCjr with its typewriter-style keyboard.

both protects and reinforces

IBM's all-important reputation

for dependability and service.

And as an IBM publicist con

fided, it's also IBM's way of

acknowledging that it should

have designed the PCjr with the

new keyboard in the first place.

(Implicitly, at least, the free

keyboard offer also was a clue

to how poorly the PCjr had sold

in its first six months; it will

cost IBM an estimated $5 mil

lion to replace approximately

60,000 keyboards. Soon after

the PCjr was unveiled in No

vember 1983, some industry ex

perts were predicting that IBM

would sell 250,000 to 480,000

units in that same period.)

Wisely, then, IBM figured

the keyboard giveaway would

compensate for a lot of bad

publicity and make present

owners happy that they had

bought an IBM in the first place.

As Estridge admitted, the criti

cism had been stinging: "We

were puzzled about the reaction

to the PCjr, puzzled because it
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was so intense....You can't wake

up and eat breakfast every

morning and read in the paper

that you have a crummy key

board and not be impressed."

But apparently IBM also

faced a public relations di

lemma. Judging from the way

the event was organized, IBM

didn't want the keyboard an

nouncement to monopolize too

much attention. Essentially, they

were patching up what has been

an embarrassing episode for the

world's largest computer com

pany. So IBM surrounded the

keyboard announcement with a

press kit full of other announce

ments—all of which were inter

esting, but none of which would

have drawn the same number of

journalists to New York on 24

hours' notice.

It was a futile effort, how

ever. The new keyboard was the

talk of the day.

Here's what IBM an

nounced on July 31:

• PCjr typewriter-style key

board. Available now, the new

cordless keyboard is a signifi

cant improvement over the old

chiclet-style "Freeboard." Except

for the new keys and the letter

ing on the keycaps, it's virtually

identical to the old model. In

fact, it's made for IBM by the

same outside company and built

into the same case. IBM says the

infrared link has been slightly

improved. The F and J keycaps

have raised ridges so your fin

gers can more easily find the

home row without glancing

away from the screen. Although

the keyboard isn't quite as good

as you might expect for a com

puter in the PCjr's price range—

there's still no separate special

function keys or numeric

keypad—it should satisfy the

vast majority of complaints

about the old keyboard.

• Optional memory expan

sion to 512K RAM. The expan

ders are snap-on modules which

attach to the right side of the
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PCjr system unit. Each module

contains 128K; snapping three

of them together yields a total

of 512K, counting the 128K al

ready installed inside an En

hanced Model PCjr. The extra

memory requires a specially

configured version of DOS 2.1.

Configuration programs are in

cluded with the modules. You

can configure the memory to act

like contiguous RAM (as in the

PC) or as a RAMdisk. When the

memory is set up as a RAMdisk,

addressed as drive C:, a PCjr

with only one physical disk

drive can run some PC software

designed for two-drive systems.

IBM's memory modules wall re

tail for $325 each. Although

memory expansion to as much

as 640K was already available

from several outside companies,

IBM knows that many owners

prefer to stick with pure IBM

equipment when expanding

their machines. The expansion

option also shows that IBM it

self is addressing the complaint

that the PCjr is not as PC-

compatible as promised. Fur

thermore, it signals a shift in

IBM's marketing orientation for

the PCjr, as we'll explain below.

• Power expansion attach

ment. This is an auxiliary power

supply required if more than

one 128K memory expander is

added to a PCjr. If snaps onto

the right side of the system unit

between the expanders and the

computer. It has its own power

transformer that plugs into a

wall socket. The retail price is

$150.

• Lotus 1-2-3 on cartridge.

Strictly speaking, this wasn't an

IBM announcement, but it was

announced simultaneously in

Boston by Lotus Development

Corp. The extremely popular

spreadsheet/data base/business

graphics package will be avail

able on plug-in ROM cartridge

for the PCjr in the fourth quar

ter of 1984. Actually, the PC

disk version of Lotus 2-2-3 will

run on a PCjr if you add one of

the new memory expanders for

a system total of 25 6K, but the

cartridge version will work on a

standard 128K PCjr. That means

you'll be able to run best-selling

Lotus on a computer that costs

less than $1000.

• PCjr speech attachment.

Like the memory expanders,

this is a module for the right

side of the system unit. It has a

196-word vocabulary in ROM

and a microphone jack so you

can record your own words and

sounds on disk. Output is

routed through the TV speaker

or the audio jack. Programs in

corporating speech and other

sounds can be written for the

attachment. The retail price is

$300.

• PCjr Colorpaint on car

tridge. This is a $99 graphics-

drawing program very similar to

Apple's MacPaint for the Macin

tosh, except it lets you draw in

16 colors. Like MacPaint, it

works with a mouse controller

(not included) that lets you se

lect drawing options by pulling

out hideaway menus and point

ing to icons.

• Managing Your Money on

cartridge and disk. Written by

financial expert Andrew Tobias,

this budgeting program has

proven very popular on the IBM

PC. It runs on a 128K PCjr and

retails for $199.

• PCjr educational discounts

for schools and full-time teach

ers. Two systems are being of

fered: an Enhanced Model PCjr

with DOS 2.1, Cartridge BASIC,

an RF modulator, and keyboard

cord will cost $700 in quantities

of one to 14, and $675 for 15 or

more; and the same system with

an IBM PCjr Color Display

(RGB monitor) instead of the RF

modulator will cost $950 in

quantities of one to 14, and

$900 for 15 or more.

• Eight new educational

programs for homes and

schools.

• Writing to Read. This is a

language laboratory for schools
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cord will cost $700 in quantities 
of one to 14, and $675 for 15 or 
more; and the same system with 
an IBM PCjr Color Display 
(RGB monitor) instead of the RF 
modulator will cost $950 in 
quantities of one to 14, and 
$900 for 15 or more. 

• Eight new educational 
programs for homes and 
schools. 

• Writing to Read. This is a 
language laboratory for schools 



Closeup of the keyboard. You'll notice that the key layout is exactly the

same—but the "feel" is certainly different.

consisting of IBM personal com

puters, speech attachments,

Selectric typewriters, special

software, workbooks, cassette

tapes, and other materials. It

teaches kindergartners and first-

graders how to read by encour

aging them to write original

stories and essays. The system

was tested over the last two

years by more than 22,000

pupils in 225 schools and de

clared a success by some lead

ing educators.

Now for the $64K ques

tion: Will IBM's long-

awaited improvements

finally make the PCjr the popu

lar computer it was supposed to

be?

We probably won't know

for sure until Christmas. But one

thing is certain—at $999 list, the

new and improved PCjr is now

a solid contender in the market

place. Its closest competitors are

the Apple He and He. For a list

price of $995, the lie offers only

64K RAM, no disk drive, and

only 40 columns in text mode. It

can be expanded to a maximum

128K and 80 columns. For

$1295, the He includes 128K

RAM, switchable 40/80 col

umns, and a built-in disk drive.

But Apple disk drives have less

than half the capacity of IBM

drives. Also, neither Apple can

match the PCjr's graphics,

sound, and memory expansion

capabilities.

Apple II series computers

do have a larger software base,

especially in terms of home and

educational programs. But IBM

is rapidly catching up, and the

new memory expansion mod

ules allow the PCjr to run hun

dreds of PC programs which

were incompatible before.

Of course, list prices don't

tell the whole story. With typi

cal discounts, you can usually

buy an Apple lie system with a

disk drive and monochrome

monitor for under $1000. But

the PCjr also is being aggres

sively discounted. In early

August, a local ComputerLand

was selling the Enhanced Model

PCjr for only $699—a full $300

off the list price. At $699 for

128K, a 360K double-sided disk

drive, and the new keyboard,

the PCjr will be hard to beat.

The improved PCjr will

probably even cut into sales of

the IBM PC. This is what IBM

tried to avoid when it first intro

duced the PCjr, but IBM seems

less concerned now. For one

thing, IBM was almost forced to

upgrade the PCjr after all the

resistance it met. And second,

IBM is preparing to introduce a

new machine that will likely

displace the PC as IBM's top-

line personal computer.

Following is a breakdown

of how much money could be

saved by purchasing a PCjr in

stead of a PC (the computers

are equipped to approximate

each other's capabilities). All

amounts are retail list prices for

IBM products.

Standard IBM PC

with 256K RAM,

one 360K disk drive:

Asynchronous communi

cations adapter:

Color/graphics adapter:

Game control adapter:

Printer adapter:

DOS 2.2:

TOTAL:

$1995

100

244

45

75

65

$2524

Enhanced Model PCjr

with 128KRAM,

one 360K disk drive: $ 999

128K RAM memory module: 325

Cartridge BASIC: 75

DOS 2.1: 65

TOTAL: $1464

Although the two systems

are similarly equipped, there are

still some differences, of course.

Even with the color/graphics

adapter, the PC lacks some of

the PCjr's graphics and sound

capabilities. But the PC runs

programs faster, has faster disk

input/output, and provides

simultaneous disk I/O with its

DMA (Direct Memory Access)

controller. The PCjr has a cord

less keyboard, but the PC's key

board has separate special

function keys, a numeric

keypad, and better feel. Both

computers could be expanded to

640K RAM, multiple floppy disk
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consisting of IBM personal com
puters, speech attachments, 
Selectric typewriters, special 
software, workbooks, cassette 
tapes, and other materials. It 
teaches kindergartners and first
graders how to read by encour
aging them to write original 
stories and essays. The system 
was tested over the last two 
years by more than 22,000 
pupils in 225 schools and de
clared a success by some lead
ing educators. 

NoW for the $64K ques
tion: Will IBM's long
awaited improvements 

finally make the PCjr the popu
lar computer it was supposed to 
be? 

We probably won't know 
for sure until Christmas. But one 
thing is certain-at $999 list, the 
new and improved PCjr is now 
a solid contender in the market
place. Its closest competitors are 
the Apple lIe and IIc. For a list 
price of $995, the lIe offers only 
64K RAM, no disk drive, and 
only 40 columns in text mode. It 
can be expanded to a maximum 
128K and 80 columns. For 

$1295, the IIc includes 128K 
RAM, switch able 40/ 80 col
umns, and a built-in disk drive. 
But Apple disk drives have less 
than half the capacity of IBM 
drives. Also, neither Apple can 
match the PCjr's graphics, 
sound, and memory expansion 
capabilities. 

Apple II series computers 
do have a larger software base, 
especially in terms of home and 
educational programs. But IBM 
is rapidly catching up, and the 
new memory expansion mod
ules allow the PCjr to run hun
dreds of PC programs which 
were incompatible before. 

Of course, list prices don't 
tell the whole story. With typi
cal discounts, you can usually 
buy an Apple lIe system with a 
disk drive and monochrome 
monitor for under $1000. But 
the PCjr also is being aggres
sively discounted. In early 
August, a local ComputerLand 
was selling the Enhanced Model 
PCjr for only $699-a full $300 
off the list price. At $699 for 
128K, a 360K double-sided disk 
drive, and the new keyboard, 
the PCjr will be hard to beat. 

The improved PCjr will 

probably even cut into sales of 
the IBM Pc. This is what IBM 
tried to avoid when it first intro
duced the PCjr, but IBM seems 
less concerned now. For one 
thing, IBM was almost forced to 
upgrade the PCjr after all the 
resistance it met. And second, 
IBM is preparing to introduce a 
new machine that will likely 
displace the PC as IBM's top
line personal computer. 

Following is a breakdown 
of how much money could be 
saved by purchasing a PCjr in
stead of a PC (the computers 
are equipped to approximate 
each other's capabilities). All 
amounts are retail list prices for 
IBM products. 

Standard IBM PC 
with 256K RAM, 
one 360K disk drive: 
Asynchronous communi
cations adapter: 
Color/graphics adapter: 
Game control adapter: 
Printer adapter: 
DOS 2.1: 
TOTAL: 

Enhanced Model PCjr 
with 128K RAM, 

$1995 

100 
244 
45 
75 
65 

$2524 

one 360K disk drive: $ 999 
325 

75 
65 

$1464 

128K RAM memory module: 
Cartridge BASIC: 
DOS 2.1: 
TOTAL: 

Al though the two systems 
are similarly equipped, there are 
still some differences, of course. 
Even with the color/ graphics 
adapter, the PC lacks some of 
the PCjr's graphics and sound 
capabilities. But the PC runs 
programs faster, has faster disk 
input/ output, and provides 
simultaneous disk I/ O with its 
DMA (Direct Memory Access) 
controller. The PCjr has a cord
less keyboard, but the PC's -key
board has separate special 
function keys, a numeric 
keypad, and better feel. Both 
computers could be expanded to 
640K RAM, multiple floppy disk 
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drives, and a hard disk—though

you'd have to buy non-IBM

products for the PCjr.

All things considered, the

new and improved PCjr is very

nearly as powerful as a PC and

can save you more than $1000.

It seems likely that many people

will opt for the PCjr.

It also seems probable that

the PCjr's market will shift

somewhat. IBM is no longer

pushing the PCjr as a home

computer—at least, not to the

same extent it was before. Some

journalists at the July 31 press

conference noticed the differ

ence as soon as they saw the

roomful of Juniors running

demo programs. Nine months

earlier, nearly all the PCjrs were

running games and other home

applications. This time, the com

puters were running more "seri

ous" programs, including

business software. A couple of

reporters put the question to

Philip Estridge, the Entry Sys

tems Division president: Is the

PCjr still a home computer, or

not?

Estridge wouldn't answer

yes or no. Instead, he said IBM

perceives that leisure use of

home computers is declining

and that more people are de

manding serious applications.

Recent IBM research, he added,

indicates that 75 percent of the

people who buy a PCjr have ac

cess to an IBM PC at work.

Therefore, IBM assumes these

people want a computer at

home that can run PC programs

from the office.

To reach that market,

Estridge said IBM's new ad

vertising for the PCjr will em

phasize that it's a general-

purpose computer which can be

adapted to a variety of applica

tions. "Trying to describe a

computer as a 'home computer'

or a 'business computer' or an

educational computer,' I don't

think the statistics are there to

support such a niche," said

Estridge. "People buy a com

puter because they have a pur

pose for it."

Of course, practically any

computer these days can be

adapted to home, educational,

or business applications. It's just

that some computers are more

powerful for certain applications

than others. But these distinc

tions could blur as even the

low-end computers grow in

creasingly powerful. (In fact,

some machines for less than

$500 will soon appear which

offer more processing power

than a $4000 PC-XT.) At that

point, prices, target strategies,

and software libraries may strat

ify the personal computer mar

ket more than computing

power.

In the final analysis, it will

be the consumers who'll decide

where—or if—the PCjr fits in.©

GET THE BEST!

1. Written In Fast Machine

Language

.# " ,*
2. System Configuration:

Supports 1-4 Drives

Hardware or Software

Drive Number Selection

3? Use Simple DOS Commands
From Program For Formatting,

Copying, Renaming

Scratching Files. Displaying

Direttory, Etc.

Dtiltri Diltritmlar

Inquuin tnvitvd $45.£

4. Backup Program

Supports 1 or 2 Drive Backup

MODES:

BAM - Copy Allocated Sectors

Total - Copy All Sectors

Protected - Copy All Sectors

Including Bad Sectors

(Allows Backup Of Many

"Heavily Protected" Disks)

5. Disk Monitor

Displays Track & Seclor in

Hex and ASCII Simultaneously

Read/Write/Modify Individual

Blocks w/Screen Editor

B95 *..

TOLL FREE ORDER LINE |
24 HRS 1 DAYS _. .

ORPORA

3 Brjidentorl FL 33507

Plug PHOMEMARK Into

your C-64, VIC-20

MODEL PM--M02C PHONEMARK

Datasettes

now available directly from the original manufacturer who desig

ned the datasettes truly compatible with Commodore Computer

System. To meet the budget of home computer users, now we

can deliver lower prices with higher quality datasettes. Models

for Atari, Apple, Sinclair also available.

ALL MODELS BUILT WITH PLUG-IN CABLE.

Dealer and Distributor inquiries only

PHONEMARK" Direct Sales
3519 S.W. 100th St., Seattle, WA 98146 • (206)935-8519

drives, and a hard disk-though 
you'd have to buy non-IBM 
products for the PCjr. 

All things considered, the 
new and improved PCjr is very 
nearly as powerful as a PC and 
can save you more than $1000. 
It seems likely that many people 
will opt for the PCjr. 

It also seems probable that 
the PCjr's market will shift 
somewhat. IBM is no longer 

pushing the PCjr as a home 
computer-at least, not to the 
same extent it was before. Some 
journalists at the July 31 press 
conference noticed the differ
ence as soon as they saw the 
roomful of Juniors running 
demo programs. Nine months 
earlier, nearly all the PCjrs were 
running games and other home 
applications. This time, the com
puters were running more· "seri
ous" programs, including 
business software. A couple of 

reporters put the question to 
Philip Estridge, the Entry Sys
tems Division president: Is the 
PCjr still a home computer, or 
not? 

Estridge wouldn' t answer 
yes or no. Instead, he said IBM 
perceives that leisure use of 
home computers is declining 
and that more people are de
manding serious applications. 
Recent IBM research, he added, 
indicates that 75 percent of the 
people who buy a PCjr have ac
cess to an IBM PC at work. 
Therefore, IBM assumes these 
people want a computer at 
home that can run PC programs 
from the office. 

To reach that market, 
Estridge said IBM's new ad
vertising for the PCjr will em
phasize that it's a general
purpose computer which can be 
adapted to a variety of applica
tions. "Trying to describe a 
computer as a 'home computer' 
or a 'business computer' or an 

educational computer: I don't 
think the statistics are there to 
support such a niche: ' said 
Estridge. "People buy a com
puter because they have a pur
pose for it." 

Of course, practically any 
computer these days can be 
adapted to home, educational, 
or business applications. It's just 
that some computers are more 
powerful for certain applications 
than others. But these distinc
tions could blur as even the 
low-end computers grow in
creasingly powerful. (In fact, 
some machines for less than 
$500 will soon appear which 
offer more processing power 
than a $4000 PC-XT.) At that 
point, prices, target strategies, 
and software libraries may strat
ify the personal computer mar
ket more than computing 
power. 

In the final analysis, it will 
be the consumers who'll decide 
where-or if-the PCjr fits in.© 

PBOPlEM1RK 
DataseHes 

now available directly from the original manufacturer who desig
ned the datasettes truly compatible with Commodore Computer 
System. To meet the budget of home computer users, now we 
can deliver lower prices with higher quality datasettes. Models 
for Alari , Apple, Sinclair also available. 

ALL MODELS BUILT WITH PLUG-IN CABLE . 

Dealer and Distributor inquiries only 

PHONEMARK'M Direct Sales 
3519 s.w. lOath St., Seattle , WA 98146 - (206) 935-8519 



Canyon Runner

In "Canyon Runner" you are a pilot on a mission

through a very perilous canyon. You must survive

this test. The only way to do so is by maneuvering

your tiny plane through the endlessly scrolling

canyon. Versions for VIC-20, Commodore 64, Atari,
and Apple.

At first, it's easy. But chunks of rock and other

obstacles soon get in your way as you maneuver

through the canyon. Any of these could lead to

the destruction of your plane.

To avoid disaster, you have to avoid all the

dark areas and hit all the areas marked BONUS.

When you begin to think that everything is going

to be fine and that you are home safe, things

suddenly become difficult and you encounter a

mind-boggling time warp. The time warp has

enveloped part of the canyon. The pulsing colors

of the time warp can easily distract you, so be

careful. If you make it through this time warp,

you will be faced with a narrower canyon.

The game is joystick-controlled. At the start

of the game, you may choose at which skill level

you would like to begin. The easiest level is

number 5 and the hardest is number 1. Between

1 and 5 there are other degrees of difficulty.

Every time you make it through a color zone, you

advance a level, so it might be best to start at the

easiest level just to get some practice. You gain

points in the game according to how long you

can manage to survive.

The VIC version of the game is divided into

two parts so that it will fit into the limited mem

ory of the unexpanded VIC. The first part (Pro

gram 1) will automatically load and run the

second part (Program 2), provided you save Pro

gram 2 with the filename CR. If you are using

tape instead of disk, be sure to change the 8 to a

1 in line 50 of Program 1. Be sure to save Pro

gram 2 immediately following Program 1 on the

same tape. When you load and run Program 1,

leave the PLAY button on the Datassette de

pressed to load and run Program 2.
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Vic Neale 

In "Canyon Runner" you are a pilot on a mission 
through a very perilous canyon. You must survive 
this test. The only way to do so is by maneuvering 
your tiny plane through the endlessly scrolling 
canyon. Versions for VIC-20, Commodore 64, Atari, 
and Apple. 

At first, it's easy. But chunks of rock and other 
obstacles soon get in your way as you maneuver 
through the canyon. Any of these could lead to 
the destruction of your plane. 

To avoid disaster, you have to avoid all the 
dark areas and hit all the areas marked BONUS. 
When you begin to think that everything is going 
to be fine and that you are home safe, things 
suddenly become difficult and you encounter a 
mind-boggling time warp. The time warp has 
enveloped part of the canyon. The pulsing colors 
of the time warp can easily distract you, so be 
careful. If you make it through this time warp, 
you will be faced with a narrower canyon. 

The game is joystick-controlled. At the start 
of the game, you may choose at which skill level 
you would like to begin. The easiest level is 
number 5 and the hardest is number 1. Between 
1 and 5 there are other degrees of difficulty. 
Every time you make it through a color zone, you 
advance a level, so it might be best to start at the 
easiest level just to get some practice. You gain 
points in the game according to how long you 
can manage to survive. 

The VIC version of the game is divided into 
two parts so that it will fit into the limited mem
ory of the un expanded VIC. The first part (Pro
gram 1) will automatically load and run the 
second part (Program 2), provided you save Pro
gram 2 with the filename CR. If you are using 
tape instead of disk, be sure to change the 8 to a 
1 in line 50 of Program 1. Be sure to save Pro
gram 2 immediately following Program 1 on the 
same tape. When you load and run Program 1, 
leave the PLAY button on the Datassette de
pressed to load and run Program 2. 
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Commodore 64 And

Atari Notes
Kevin Mykytyn, Editorial Programmer

In the Commodore 64 and Atari versions of

"Canyon Runner/' you are trying to guide

your helicopter through an ever-changing

canyon, shoot your opponent's helicopter,

and avoid the salvos your opponent may

fire at-you.

Both programs are written entirely in

machine language and must be entered

using the MLX machine language editor. Be

sure you read and understand the MLX ar

ticle elsewhere in this issue before you begin

typing.

The Commodore 64 version of MLX

will ask you for the starting and ending ad

dress of the machine language. For Canyon

Runner (Program 3), the starting address is

49152 and the ending address is 51720. To

run the program, load it by filename fol

lowed by ,1,1 for tape or ,8,1 for disk, then

SYS 49152.

Atari MLX also asks for several ad

dresses. The starting and ending addresses

are 8192 and 9904, respectively. The

run/init address is 8192. MLX will allow

disk users to create either a boot disk or a

binary file. If you select the binary file op

tion, the program must be loaded with DOS

menu selection L (binary load). If you use

the filename AUTORUN.SYS for the binary

file, the game will automatically load and

run when you boot the system. Tape owners

should create a boot tape using the appro

priate MLX option.

The game requires two joysticks and

has many options. You may choose the type

of shot by pressing A for altitude bombs or

D for detonation bombs. Altitude bombs

will always explode at the altitude they are

fired, while detonation bombs will change

their altitude as you change the altitude of

your helicopter. On the Commodore 64, you

may also choose the solo option. This allows

player 1 to practice flying through the can

yon, although firing will not work properly.

At the bottom left and bottom right of

the screen are the numbers from 1 to 9. The

present difficulty level will be highlighted.

These numbers indicate each player's in

dividual difficulty level. The lower, the more

difficult. Each player can change his diffi

culty level by moving his joystick from side

to side.

The width of the canyon is also select

able, with three widths to choose from. On

the 64, make your selection by pressing the

1, 2, or 3 key. On the Atari, use the SELECT
key. Choosing width 3 will give a very

narrow canyon that can challenge even an

experienced player.

After the options have been chosen, be

gin the game on the 64 by pressing both

joysticks up simultaneously, or on the Atari

by pressing the START key. All action is

controlled with the joysticks. You can

change your altitude by moving the joystick

back and forth and fly from side to side by

moving the joystick left and right. The 64

version provides a graphic altimeter at the

bottom of the screen to indicate your alti

tude, while the Atari version's altimeter has

a digital readout.

To fire a bomb at your opponent, simply

press the joystick button. The flight of the

bomb can be heard as a whistling sound.

The Commodoie 64 version utilizes sprite

priorities to simulate explosions above and

below the target. The Atari version achieves

the same effect with player/missile graphics.

Program 1: Canyon Runner, VIC Loader

Refer to the "Automatic Proofreader" article before typing this

program in.

10 POKE51,0:POKE55,0:POKE52,28:POKE56,28 :

CLR:POKE36869,255 :rem 173

15 PRINT"{CLR}(9 DOWN)[4 RIGHTjCANYON RUN

NER" :rem 121

16 PRINT"{3 DOWN){5 RIGHT}PLEASE WAIT

{WHT}" irerrt 240
20 FORI=7168T07679:POKEI,PEEK(1+2 5600):NE

XT :rem 99

30 FORI=7384T07399:READA:POKEI,A:NEXT

:rem 84

40 DATA 255,255,255,255,255,255,255,255,1

95,231,231,231,0,0,165,231 :rem 229

60 COMPUTE) October 1984

50 S$="LO"+CHRS(34)+"CR"+CHRS(34)+",8:"+C

HR$(131):REM CHANGE 8 TO 1 FOR TAPE US

ERS :rem 214

60 FORI=1TOLEN(S?):POKE630+I,ASC<MID$(SS,

I)):NEXT:POKE198,I:END :rem 93

Program 2: Canyon Runner, VIC Main Program
Refer to the "Automatic Proofreader" article before typing this
program In.

5 SYS 65017:POKE36869,255 :rem 120

10 PRINT"{CLR}":POKE36879,8:POKE36878,15:

S5=36875:S1=36877:C=30720:S2=36876

:rem 132

11 DEFFNR(X)=INT(RND(1)*X)+1:DEFFNP(X)=X+

(PEEK(1)-PEEK(2)):DIMB?(15),T%(5),P(7)

Commodore 64 And 
Atari Notes 
Kevin Mykytyn, Editorial Programmer 

In the Commodore 64 and Atari versions of 
"Canyon Runner," you are tryil1g to guide 
your helicopter through an ever-changing 
canyon, shoot your opponent's helicopter, 
and avoid the salvos your opponent may 
fire a~ you, 

Both programs are written entirely in 
machine language and must be entered 
using the MLX machine language eclitor, Be 
sure you read and understand the MLX ar
ticle elsewhere in this issue before you begin 
typing, 

The Commodore 64 version of MLX 
will ask you for the starting and ending ad
dress of the machine language, For Canyon 
Runner (Program 3), the starting address is 
49152 and the encling address is 51720: To 
run the program, loaq it by filename fol 
lowed by ,1,1 for tape or ,8,1 for clisk, then 
SYS 49152, 

Atari MLX also asks for several ad
dresses, The starting and ending addresses 
are 8192 and 9904, respectively, The 
run/init address is 8192, MLX will allow 
disk users to create either a boot disk or a 
binary file, If you select the binary file op
tion, the program must be loaded with DOS 
menu selection L (binary load), If you use 
the filename AUTORUN,SYS for the binary 
file, the game will automatically load and 
run when you boot the system, Tape owners 
should create a boot tape using the appro
priate MLX option, 

The game requires two joysticks and 
has many options, You may choose the type 
of shot by pressing A for altitude bombs or 

Program 1: canyon Runner, VIC Loader 
Refer to the "Automatic Proofreader" article before typing this 
program in. 

13 POKE51 , 3:POKE55,3:POKE52 , 2B:POKE56 , 2B: 
CLR : POKE36B69,255 :rem 173 

15 PRINT" (CLR ) (9 DOWN} (4 RIGHT}CANYON RUN 
NERII :rem 121 

16 PRINT" (3 DOWN)( 5 RIGHT) PLEASE WAIT 
(WHT)" :rem 243 

23 FORI=716BT07679 : POKEI,PEEK(I+25633):NE 
XT :rem 99 

33 FORI=73B4T07399 : READA:POKEI , A:NEXT 
: rem 84 

43 DATA 255 , 25 5,255,25 5 ,255,255,255 , 255, 1 
9 5 ,23 1 ,23 1 ,231, 3,3 , 165 , 23 1 :rem 229 

60 COMPUTEI October 1984 

D for detonation bombs. Altitude bombs , 
will always explode at the altitude they are 
fired, while detonation bombs will change 
their altitude as you change the altitude of 
your helicopter, On the Commodore 64, you 
may also choose the solo option, This allows 
player 1 to practice flying through the can
yon, although firing will not work properly, 

At the bottom left and bottom right of 
the screen are the numbers from 1 to 9, The 
present difficulty level will be highlighted, 
These numbers inclicate each player's in
dividual difficulty level. The lower, the more 
clifficult. Each player can change his diffi
culty level by moving his joystick from side 
to side. 

The width of the canyon is also select
able, with three widths to choose from, On 
the 64, make your selection by pressing the 
1, 2, or 3 key, On the Atari, u~e the SELECT 
key. Choosing width 3 will give a very 
narrow canyon that can challenge even an 
experienced player, 

After the options have been chosen, be
gin the game on the 64 by pressing both 
joysticks up simultaneously, or on the .'\tari 
by pressing the START key, All action is 
controlled with the joysticks, You can 
change your altitude by moving the joystick 
back and forth and fly from side to side by 
moving the joystick left and right. The 64 
version provides a graphic altimeter at the 
bottom of the screen to inclicate your alti
tude, while the Atari version's altimeter has 
a cligital readout. 

To fire a bomb at your opponent, simply 
press the joystick button, The flight of the 
bomb can be heard as a whistling sound. 
The Commodore 64 version utilizes sprite 
priorities to simulate explosions above and 
below the target. The Atari version achieves 
the same effect with player/ missile graphics, 

53 S$="LO " +CHR$(34)+" CR "+CHR$(34)+ " ,8: "+C 
HR$(131):REM CHANGE B TO 1 FOR TAPE US 
ERS :rem 214 

63 FORI=ITOLEN(S$):POKE633+I,ASC(MID$(S$, 
I»:NEXT:POKEI9B,I:END :rem 93 

Program 2: canyon Runner, VIC Main Program 
Refer to the "AutomatiC Proofreader" article before typing this 
program In. 

5 SYS 65317:POKE36B69,255 : rem 123 
13 PRINT"(CLR)":POKE36B79,B : POKE36B7B,15: 

S5=36B75 : S1=36B77:C=33723 : S2=36876 
: rem 132 

11 DEFFNR(X)=INT(RND(I)*X)+I:DEFFNP(X )=X+ 
(PEEK(l )-PEEK( 2» :DIMB$ (15) , T%( 5), p( 7) 



Finally, a computer keyboard
kids can use.

A computer can help your child learn but the keyboard often gets in the way. It's a jumble of keys that's confusing and hard

for little fingers to operate. And it's not much fun.

Introducing Muppet Learning Keys from Koala Technologies.

The first computer keyboard made especially for young children. And the only keyboard

with Kermit, Miss Piggy and the Muppet gang right on it— ready to introduce your

child to the magic of letters, numbers, and colors.

Imagine you're five years old.

Now pick a keyboard.
An easy choice, isn't it? That's because Muppet Learning Keys was created by

education specialists to make learning an adventure for your child.

Unlike conventional keyboards, all the letters and numbers are in order. So a

child can find A-B-C and I -2-3 without hunting all over the keyboard.

Press any key on the keyboard and something always happens. Kermit flies a

kite. Miss Piggy eats a pretzel. Fozzie puts out a fire.

That's how the fun begins. But soon, your child starts to explore and ex

periment. How many kites can Kermit fly? In how many colors? What do the

other letters mean?

Muppet Learning Keys has things that every child knows and loves—a compass, a ruler, an eraser and a blackboard. Lots of

stuff that a kid can't wait to get his hands on.

All-consuming tests.

When it came time to test this new marvel, we turned to the experts.

Children.

We let them do their worst to it. Peanut butter. Teeth. Even Ketchup.

Then we wiped its washable mylar surface with a sponge, and plugged it in.

And those kids did their best with it—having fun while they experienced the

joy and wonder of learning.

Give your child Muppet Learning Keys and make computer learning child's play.

Muppet Learning Keys.

The hands-on keyboard for kids.
For the Apple He, Apple lie, and Commodore 64 computers.

In-box software by Sunburst Communications. Muppet Learning Keys works

with software that is designed or modified for it.

The symbol \£f Is a trademark of Koala Technologies Corporation.

The symbol '$&} is a trademark of Sunburst Communications.

Commodore is a trademark of Commodore Business Machines. Inc. Apple Is a

registered trademark of Apple Computer Inc. Muppet Learning Keys. Muppei

and character names are trademarks of Henson Associates, Inc.

© 1984 ©hoala Technologies Corporation.

Finally, a computer keyboard 
kids can use. 

A computer can help your child learn but the keyboard often gets in the way. It's a jumble of keys that's confusing and hard 
for little fingers to operate. And it 's not much fun . 

Introducing Muppet Learning Keys (rom Koala Technologies. 

The first computer keyboard made especially for young children . And the only keyboard 
with Kermit, Miss Piggy and the Muppet gang right on it - ready to introduce your 
child to the magic of letters, numbers, and colors. 

Imagine you're five years old. 
Now pick a keyboard. 
An easy choice. isn't i[~ That's because Muppet Learning Keys was created by 
education specialists to make learning an adventure for your child . 

Unlike conventional keyboards, all the letters and numbers are in order. So a 
child can find A-S-C and 1-2-3 without hunting all over the keyboard. 

Press any key on the keyboard and something always happens. Kermit flies a 
kite. Miss Piggy eats a pretzel. Fazzie puts out a fire . 

That's how the {un begins. But soon, your child starts to explore and ex
periment. How many kites can Kermit fly? In how many colors? What do the 
other letters mean? 

Muppet Learning Keys has things that every child knows and loves-a compass, a ruler, an eraser and a blackboard. Lots of 
stuff that a kid can't wait to get his hands on . 

The symbol 9 is ~ tr~dem~rk of Koala Technologies Corporation. 

The symbol ~ Is ~ trademark of Sunburst Communicat ions. 

All-consuming tests. 
When it came time to test this new marvel. we turned to the experts. 

Children . 

We let them do their worst to it . Peanut butte r. Teeth . Even Ketchup . 

Then we wiped its washable mylar surface with a sponge, and plugged it in. 

And those kids did the ir best with it-having fun while they experienced the 
joy and wonder of learning. 

Give your child Muppet Learning Keys and make computer learning child's play. 

Muppet Learning Keys. 
The hands-on keyboard for kids. 
For the Apple IIc , Apple lie, and Commodore 64 computers. 

In-box software by Sunburst Communications. Muppet Learning Keys works 
with software that is designed or modified for it . 

Commodore Is ~ trademark of Commodore BUllnus Machines. Inc . Apple Is I 
registered trademark of Apple Computer Inc . Muppet Lnrning Keys. Huppet 
and ch~racter names are tudemlrks of Henson M locinu.lnc. 

CI 1984 Q .t1oala Technololies Corporl tion . 



,L(7) :rem 0

20 F0RX=OT07:READL(X):NEXT :rem 203

40 FORX=1TO6:READC%(X):NEXT :rem 202

100 GOSUB815:FORX=828TO871:READA:POKEX,A:

NEXT :rem 136

110 FORX=1TO15:READB$(X):NEXT:FORX=1TO5:R

EADT%(X):NEXT :rem 214

115 PRINT" {CLRHDOWN} ENTER LEVEL" : PRINT "

{2 DOWN}5 EASY..HARD 1" :rem 66

116 GETSK?iSK=VAL(SK$):IFSK>5ORSK<1THEN11

6 :rem 146

120 B=0:P=7910:SO0iS=7:X2 = l:DL=SK*(15+(S

K-5)):R=(SK*4)+20:H=SK*5 :rem 171

130 PRINT"{CLR}"SPC(S)"{WHT}iRVS} READY

{2 SPACES}":FORX=1TO21:PRINTSPC(S)B$(

1):NEXT:POKEP,28:FORD=1TO1500:rem 124

135 NEXT:TI$="000000" :rem 116

140 POKES5,128+(100-DL):POKES1,128+(100-D

L):FORX=1TO5 :rem 26

220 FORY1=1TO40:FORY=1TO5:J=X:J1=X:IFFNR(

H)=1THENJ1=((X*2)+3+FNR(2)) :rem 130

230 GOSUB780 :rem 180

270 IFPEEK(P)=32THEN630 :rem 88

280 TU=0:GOSUB810:NEXT :rem 124

290 IFFNR(R)=1THENK=X:K1=K:GOTO400

:rem 117

305 TU=230:J=X:J1=X:FORY=1TO25:GOSUB800

:rem 186

310 IFPEEK(P)=32THEN630 :rem 83

315 GOSUB810 :rem 178

320 IFY=13ANDX=5THENJ1=1:TU=0:GOSUB760:S=

S-4:IFS<2THENS=2 :rem 115

325 IFY=13ANDX=5THENNEXT :rem 46

330 IFY=13THENJ1=J1+1:TU=0:GOSUB760:NEXT

:rem 253

370 NEXT:R=R-5:H=H-4:DL=DL-10:IFDL<0THEND

L=0:R=10:H=3:GOTO140

380 GOTO140

:rem 248

:rem 105

400 FORZ=1TO13:J=X:J1=X:GOSUB800 :rem 255

410 IFPEEK(P)=32THEN630 :rem 84

420 TU=240:GOSUB810:NEXT:POKES5,228:POKES

1,228 :rem 76

430 FORZ1=1TO10:FORZ=KTO1STEP-1:J=Z:J1=Z:

GOSUB780 :rem 172

470 IFPEEK(P)=32THEN630 :rem 90

480 POKEP,28:FORD=lTODL/2:NEXT:NEXT:K=4

:rem 0

490 FORZ=2TO5:J=Z:J1=Z:GOSUB780 :rem 229

530 IFPEEK(P)=32THEN630 :rem 87

540 POKEP,28:FORD=lTODL/2:NEXT:NEXT:NEXT

:rem 128

550 FORZ=4TOK1:IFS>INT((Z+ll)/2)THENS=S-2

:rem 11

560 IFS<INT((Z+11)/2)THENS=S+1 :rem 252

570 J=Z:J1=Z:GOSUB800 :rem 27

580 IFPEEK(P)=32THEN630 :rem 92

590 TU=0:GOSUB810:NEXT :rem 128

600 FORZ=1TO13:J=X:J1=X:GOSUB800 :rem 1

610 IFPEEK(P)=32THEN630 :rem 86

620 TU=240:GOSUB810:NEXT:SC=SC+5000

:rem 115

625 POKES5,128+(100-DL):POKES1,128+(100-D

L) :rem 99

627 POKEP+C,T%(X):POKEP,27:PRINTSPC(S)"

{WHT}{RVS}BONUS":POKEP,28:GOTO290

:rem 184

630 E$=TI$:POKES5,0:POKES1,0:POKES2,0:POK

EP+C,2 :rem 101

640 FORX=180TO220STEP2:POKES2,X:FORD=1TO5

0:NEXT:NEXT :rem 147

650 POKES2,0:FORX=0TO7:P(X)=P+L(X):POKEP,

660

670

700

710

720

722

725

726

730

735

740

750

760

770

780

790

800

810

815

820

830

840

850

860

870

42:NEXT:POKES1,175 :rem 197

FORX=15TO7STEP-1:FORY=0TO7:POKEP(Y),4

6:P(Y)=P(Y)+L(Y):POKEP(Y)+C,1:POKEP(Y

),90:NEXT :rem 215

POKE36878,X:NEXT :rem 217

POKES1/0:POKE36878/15 :rem 177

S9=((VAL(MID$(E$,5,2)))+{(VAL(MID?(E?

,3,2) ))*60)):SC=SC+(S9*10) :rem 234

PRINT"{CLR}{6 RIGHT}[CYNjGAME OVER":P
RINT"{2 DOWN}"S9"SEC. IN TUNNEL"

:rem 19

PRINT"{2 DOWN}SCORE:"SC :rem 218

PRINT"{3 DOWN} FIRE BUTTON TO PLAY"

:rem 125

PRINT"{DOWN}C TO CHANGE SKILL

{5 SPACES}{DOWN}S TO STOP" :rem 217

IF-((PEEK(37151)AND32)=0)=1THEN120

:rem 68

GETA$:IFA$="C"THEN115 :rem 156

IFA$<>"S"THEN730 :rem 105

END irem 115

POKEP+C,T%(J):POKEP,27:PRINTSPC(S)"

{WHT}{RVS}BONUS":POKEP,28 :rem 154
B=B+1000:SC=SC+B:RETURN :rem 117

T=FNR(4):IFT<=2THENS=S+1:IFS>J+10THEN
S=S-2 :rem 114

IFT>=3THENS=S-l:IFS<2THENS=S+2

:rem 154

POKEP+C,T%(J):SYS828:POKEP,27:P=FNP(P

):PRINTSPC(S)B?{J1):RETURN :rem 215

POKEP,28:POKES2,TU:FORD=1TODL:NEXT:PO

KES2,0:RETURN :rem 84

FORD=1TO1500:NEXT:RETURN :rem 51

DATA-2 2,-21,1,23,22,21,-1,-2 3,28,159

:rem 183

DATA156,30,3",158,169,128,141,19,145,

169,0,133,1,1;-: . 2,169,127,141,34,145,

162,119 :rem 141

DATA236,32,145,208,4,169,1,13 3,1,169,

255,141,34,145,162,110,2 36,17,145,208

,4,169 :rem 92

DATA1,133,2,96,"{BLUK[[[[[[[","{GRN}

{RED}[[[[","{BLU}[[[{2 SPACES}[EC"

:rem 194

DATA"{BLU}[ [[[ [[","{GRN}[[[{OFF}

{2 SPACES}[[","{GRN}[{OFF}{2 SPACES}[

[[[","{YEL}[[[{OFF}{2 SPACES}[","

{YEL}[{OFF}{2 SPACES}[[[" :rem 35

DATA"{PUR}[[[{OFF} [","[PUR}[{OFF} [[

C","{RED}[CC[" "{RED}[{OFF] [[",6,5,7
,4,2 :rem 172

Program 3: Canyon Runner For The 64

Version by Kevin Mykytyn, Editorial Programmer

Refer to the mlx article before typing this program in.

49152

49158

49164

49170

49176

49182

49188

49194

49200

49206

49212

49218

:076,

:017,

:220,

:169,

il29,

:208,

:208,

:208,

:208,

:169,

:160,

:120,

181,

208,

169,

192,

141,

096,

173,

042,

173,

007,

193,

013,

195,

169,

032,

141,

013,

169,

018,

169,

242,

141,

173,

242,

169,

127,

141,

021,

220,

001,

208,

212,

002,

242,

017,

002,

019,

141,

020,

003,

141,

141,

201,

141,

208,

002,

208,

141,

141,013

013,169

003,085

169,201

026,182

025,158

255,075

018,064

008,121

032,135

041,084

017,089
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,L(7) ,rem 0 
20 FORX=OT07 , READL(X) ,NEXT ,rem 203 
40 FORX=lT06,READC%(X) , NEXT ,rem 202 
100 GOSU8815,FORX=828T0871,READA,POKEX,A, 

NEXT ,rem 136 
11 0 FORX=lT015 , READ8$(X) , NEXT, FORX=lT05 ,R 

EADT%(X) , NEXT ,rem 214 
115 PRINT" (CLR) (Dmm}ENTER LEVEL", PRINT " 

(2 DOWN}5 EASY .. HARD 1" , rem 66 
11 6 GETSK$ , SK=VAL(SK$),IFSK>50RSK<lTHENll 

6 ,rem 146 
120 8=0 , P=7910,SC=0,S=7,X2=l , DL=SK*(15+(S 

K-5», R=(SK*4)+20,H=SK*5 ,rem 171 
130 PRINT"(CLR)"SPC(S)"(WHT}(RVS} READY 

(2 SPACES}",FORX=lT021,PRINTSPC(S)8$( 
1) ,NEXT,POKEP,28 , FORD=lT0 1500 ,rem 124 

1 35 NEXT 'TI $=" 000000 " ,rem 116 
140 POKES5 ,1 28+(100-DL),POKES1 ,1 28+(100-D 

L) ,FORX=l T05 ,rem 26 
220 FORY1=lT040,FORY=lT05,J=X,Jl=X,IFFNR( 

H)=lTHENJ1=((X*2)+3+FNR(2» ,rem 130 
230 GOSU8780 ,rem 180 
270 IFPEEK(P )=32THEN630 ,rem 88 
280 TU=0,GOSU8810,NEXT ,rem 124 
290 IFFNR( R)=lTHENK=X,Kl=K,GOT0400 

:rem 117 
305 TU=230,J=X , J l=X , FORY=lT025 , GOSU8800 

:rem 186 
310 IFPEEK(P)=32THEN630 , r em 83 
315 GOSU8810 ,rem 178 
320 IFY=13ANDX=5THENJ1=l,TU=0,GOSUB760 ,S= 

S-4,IFS<2THENS=2 ,rem 115 
325 IFY=13ANDX=5THENNEXT ,rem 46 
330 IFY=13THENJ1=Jl+l,TU=0,GOSUB760,NEXT 

,rem 253 
370 NEXT , R=R- 5,H=H- 4 ,DL=DL-10 , IFDL<0THEND 

L=0,R=10,H=3,GOT0140 , rem 248 
380 GOT0140 , rem 105 
400 FORZ=lT013,J=X,Jl=X ,GOSUB80~ ,rem 255 
410 IFPEEK(P)=32THEN630 ,rem 84 
420 TU=240,GOSUB810,NEXT,POKES5 , 228,POKES 

1,228 :rem 76 
430 FORZ1=lT010,FORZ=KT01STEP-l,J=Z, Jl=Z, 

GOSUB780 ,rem 172 
470 IFPEEK(P)=32THEN630 ,rem 90 
480 POKEP,28 , FORD=lTODL/ 2,NEXT,NEXT,K=4 

:rem " 
490 FORZ=2T05,J=Z , Jl=Z , GOSUB780 ,rem 229 
530 IFPEEK(P)=32THEN630 ,rem 87 
540 POKEP,28,FORD=lTODL / 2,NEXT,NEXT,NEXT 

,rem 128 
550 FORZ=4TOK1,IFS>INT((Z+11 ) / 2)THENS=S-2 

:rem 11 
560 IFS<INT((Z+11 ) / 2)THENS=S+1 ,rem 252 
570 J=Z,Jl=Z,GOSU8800 ,rem 27 
580 IFPEEK(P)=32THEN630 ,rem 92 
590 TU=0,GOSU8810,NEXT ,rem 128 
600 FORZ=lT013,J=X,Jl=X,GOSU8800 ,rem 1 
610 IFPEEK(P)=32THEN630 , rem 86 
620 TU=240,GOSUB810,NEXT,SC=SC+5000 

, rem 115 
625 POKES5,128+(100-DL),POKES1,128+(100-D 

L) ,rem 99 
627 POKEP+C,T %(X) , POKEP,27,PRINTSPC(S)" 

(WHT) (RVS}80NUS" , POKEP,28 , GOT0290 
:rem 184 

630 E$=TI$,POKES5 , 0 , POKES1 , 0,POKES2 , 0 , POK 
EP+C , 2 ,rem 101 

640 FORX=180T0220STEP2,POKES2 , X,FORD=lT05 
0 , NEXT,NEXT ,rem 147 

650 POKES2,0,FORX=0T07,P(X)=P+L(X),POKEP, 
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42,NEXT,POKES1,175 ,rem 197 
660 FORX=15T07STEP-l,FORY=0T07,POKEP(Y),4 

6,P (Y)=P(Y)+L(Y),POKEP(Y )+C,l,POKEP (Y 
),90,NEXT ,rem 215 

670 POKE36878,X,NEXT ,rem 217 
700 POKES1,0,POKE36878,15 ,rem 177 
710 S9=((VAL(MID$(E$,5,2»)+((VAL(MID$(E$ 

,3 ,2 »)*60»,SC=SC+(S9*10) ,rem 234 
720 PRINT" (CLR) (6 RIGHT) (CYN}GAME OVER" ,p 

RINTII (2 DOWN) IIS9"SEC. IN TUNNELl! 
,rem 19 

722 PRINT" (2 DCWN} SCORE , "SC ,rem 218 
725 PRINT" (3 DOWN) FIRE 8UTTON TO PLAY" 

,rem 125 
726 PRINT"(DOWN}C TO CHANGE SKILL 

(5 SPACES) (DCWN}S TO STOP" ,re m 217 
730 IF-((PEEK(37151)AND32)=0)=lTHEN120 

:rem 68 
735 GETA$, IFA$="C"THEN115 ,re m 156 
740 IFA$<>" S "THEN730 ,rem 105 
750 END ,rem 115 
760 POKEP+C,T%(J),POKEP,27,PRINTSPC(S)" 

(WHT}(RVS}80NUS",POKEP,28 ,rem 154 
770 8=8+1000,SC=SC+8,RETURN ,rem 117 
780 T=FNR(4 ) ,IFT<=2THENS=S+l , IFS>J+10THEN 

S=S- 2 ,rem 114 
790 IFT>=3THENS=S-l,IFS <2THENS=S+2 

,rem 154 
800 POKEP+C,T%(J),SYS828,POKEP,27,P=FNP(P 

) , PRINTSPC(S)8$(Jl),RETURN ,rem 215 
810 POKEP,28,POKES2,TU,FORD=lTODL,NEXT ,PO 

KES2,0,RETURN ,rem 84 
815 FORD=lT01500,NEXT ,RETURN ,rem 51 
82e DATA-22,-21,1,23,22, 21,-1,-23 , 28 ,15 9 

,rem 183 
830 DATA156 ,30,3' ,1 ,8 ,169,1 28 ,1 41 ,19,145, 

169,0,133 ,1,1 ~:. 2 ,1 69 ,127 ,141 , 34 ,14 5 , 
162 ,119 ,rem 141 

840 DATA236,32,145,208,4,169,l,133,l,169, 
255 ,141,34,145 ,162 ,110,236,17,145,208 
,4 ,16 9 :rem 92 

850 DATAl ,133, 2,96," (8LU) [[[ [[ [[["," (GRN) 
[ [ [ [ [ [ [ " , " (YEL ) [ [ [ [ [ [ " , " ( PUR ) [ [ [ [ [ " , " 
( RED) [ [ [ [ " , " ( BLU ) [ [ [ (2 SPACES) [ [ [ " 

,rem 194 
860 DATA "( 8LU }[ [[[ [[ " , "(GRN }[[[( OFF} 

(2 SPACES)[ [ " , " (GRN)[ (OFF) ( 2 SPACES)[ 
[[[", "(YEL)[[[{OFF)(2 SPACES}[", " 
(YEL}[(OFF}(2 SPACES}[[[" , rem 35 

870 DATA"(PUR)[[[{OFF ) [ " ," (PUR}[(OFF} [[ 
[" , " (RED)[ [[ [" ,,( RED)[ (OFF I [[" , 6,5,7 
,4,2 :rem 172 

Program 3: Canyon Runner For The 64 
Version by Kevin Mykytyn, Editorial Programmer 

Refer to the MlX article before typing this program In, 

49152 ,076 ,181 ,195,169,019,141,013 
49158 ,017,208,169,127 ,141,013,1 69 
49164 ,220,169,032,141,020,003,085 
49170 ,1 69, 192 ,141 ,021,003,169, 201 
49176 ,129,141,013,220,141,026,182 
49182 ,208,096,169,001,141,025, 158 
49188 ,208 ,173,018, 208 , 201 ,25 5 , 075 
49194 , 208 , 042,169 , 212 ,141,018, 064 
49200 , 208,173,242 , 002,208 ,008,121 
49206 ,1 69,007 , 141,242 ,002,032,135 
49212 ,1 60 ,193, 173 , 017,208 ,041,084 
49218 ,120,013 ,242,002,141,017,089 



LookslikeaFerrari.
Drives like aRolls.
Parks likeaBeetle.

Ask your computer dealer to let you test drive
the all new 1984 Indus GT.™

The most advanced, most handsome disk

drive in the world.
Flip its power switch and...

Turn your Atari into Ferrari.

Unleash your Apple.

And now turbocharge your Commodore.

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.

Engaging its AccuTouch™ buttons lets you

control the LED-lit CommandPost™ Marvel at
how responsive it makes every Commodore,
Apple and Atari personal computer.

Drives like a Rolls.

Nestled into its soundproofed chassis is the
quietest and most powerful disk drive system

money can buy. At top speed, it's virtually
inaudible...whisper quiet.

Built into each Indus GT is a perfect

combination of craftsmanship and advanced

engineering. Luxurious styling reflects the

personal tastes of each GT owner.

And each GT comes with the exclusive CT

DrivingSystem™ of software programs* World-
class word processing is a breeze with the CT

Estate WordProcessor™ Your dealer will describe

the two additional programs that allow GT

owners to accelerate their computer driving skills.

Also, the 1984 Indus GT is covered with the

GT PortaCase™ 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.

A Warranty PI us™ package is included with

every Indus GT, featuring full year parts and labor

on the complete drive train.

Drive home a winner and park

an Indus GT next to your
personal computer.

INDUS
The all-new 1984 Indus GT Disk Drive.

The most advanced, most handsome disk drive in the world.
'Included as standard equipment.

For dealer information, call 1-800-33-INDUS. In California, 1-800-54-1NDUS, (213) 882-9600.

©1983 Indus Systems, 9304 Deering Avenue, Chatsworth, CA 91311. The Indus CT is a product of Indus Systems. Atari is a registered trademark ofAtari, Inc. Apple is a registered
trademark of Apple Computer, Inc. Commodore is a registered trademark of Commodore Business Machines, Inc.

Looks like a Ferrari. 
Drives like a Rolls. 
Parks like a Beetle. 

Ask your computer dealer to let you test drive 
the all new 1984 Indus GT.'" 

The most advanced, most handsome disk 
drive in the world . 

Flip its power switch and ... 
Turn your Atari into Ferrari. 
Un leash your Apple. 
And now turbocharge your Commodore. 

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. 

Engaging its AccuTouch'" buttons lets you 
control the LED-lit CommandPost'." Marvel at 
how responsive it makes every Commodore, 
Apple and Atari personal computer. 

Drives like a Rolls. 
Nestled into its soundproofed chassis is the 

quietest and most powerful disk drive system 
money can buy. At top speed, it's virtually 
inaudible . .. whisper quiet. 

Built into each Indus GT is a perfect 
combination of craftsmanship and advanced 
engineering. Luxurious styling reflects the 
personal tastes of each GT owner. 

• Included as standard equipment. 

And each GT comes with the exclusive GT 
OrivingSystem'" of software programs~ World
class word processing is a breeze with the GT 
Estate WordProcessor'." Your dealer w ill describe 
the two add itional programs that al low GT 
owners to accelerate their computer drivi ng skills. 

Also, the 1984 Indus GT is covered with the 
GT PortaCase'." A stylish case that conveniently 
doubles as a 80-d isk storage file. ' 

Parks like a Beetle. 
The GT's small, sleek, condensed size makes 

it easy to park. 
A WarrantyPlus'" package is included with 

every Indus GT, featuring fu ll year parts and labor 
on the complete drive train. 

Drive home a winner and park 
an Indus GT next to your 
personal computer. 

lNDUS'" 
The all-new 1984 Indus GT Disk Drive. 

The most advanced, most handsome disk drive in the world . 

For dealer information, ca ll 1-800-3J-INDUS. In California, 1·800-54-INDU5, (2 13) 882·9600. 

© 1983 Indus Systems, 9304 OeeringAvenue, Chatsworth, CA 91311. The Indus GT is a product of Indus Systems. Alari isa registered trademark of Alari, Inc. Apple is a registered 
trademark of Apple Computer, Inc. Commodore is a registered trademark of Commodore Business Machines, Inc. 



49224

49230

49236

49242

49248

49254

49260

49266

49272

49278

49284

49290

49296

49302

49308

49314

49320

49326

49332

49338

49344

49350

49356

49362

49368

49374

49380

49386

49392

49398

49404

49410

49416

49422

49428

49434

49440

49446

49452

49458

49464

49470

49476

49482

49488

49494

49500

49506

49512

49518

49524

49530

49536

49542

49548

49554

49560

49566

49572

49578

49584

49590

49596

49602

49608

49614

49620

49626

49632

49638

49644

208,206,

220,041,

188,254,

208,173,

009,007,

076,192,

003,076,

141,167,

018,212,

243,208,

249,007,

003,141,

; 141,018,

238,249,

208,003,

000,220,

002,208,

000,240,

005,192,

074,176,

001,232,

208,140,

:074,074,

011,208,

001,141,

220,172,

208,074,

240,001,

192,255,

176,014,

173,016,

016,208,

013,224,

016,208,

208,232,

177,002,

024,105,

173,001,

005,169,

076,188,

240,096,

153,208,

173,243,

021,173,

240,008,

002,076,

002,076,

208,021,

028,240,

244,002,

243,002,

027,212,

:193,173,

002,153,

:006,174,

208,252,

224,006,

003,096,

169,004,

133,253,

162,018,

145,253,

:169,040,

165,252,

:024,169,

:253,165,

:254,202,

;193,096,

; 042,173,

;076,215,

; 141,080,

242,002,

001,208,

169,255,

017,208,

141,017,

206,167,

050,193,

002,169,

173,249,

021,169,

174,167,

250,007,

212,076,

007,174,

238,250,

172,176,

074,176,

001,136,

255,240,

001,202,

074,008,

176,002,

024,105,

040,176,

192,002,

177,002,

176,005,

136,074,

240,001,

224,000,

208,041,

202,202,

255,208,

009,004,

142,004,

152,074,

214,141,

220,041,

001,141,

254,173,

160,039,

006,136,

002,201,

244,002,

169,027,

129,193,

129,193,

173,244,

008,169,

076,129,

076,129,

016,205,

244,002,

208,006,

245,002,

153,208,

169,001,

169,040,

133,252,

169,004,

160,039,

136,016,

101,251,

105,000,

040,101,

254,105,

208,218,

173,064,

192,002,

194,173,

003,169,

173,013,148

021,076,133

141,018,085

041,120,089

208,076,042

002,240,217

169,006,093

128,141,094

007,201,212

240,141,124

003,208,172

169,129,069

161,192,176

167,003,220

007,173,011

002,174,138

005,192,057

074,176,033

001,200,049

074,176,121

142,002,139

152,074,182

214,141,068

005,169,051

173,001,214

174,004,203

192,000,115

176,005,098

200,074,178

208,009,109

251,141,058

074,176,112

008,173,121

141,016,152

208,140,186

074,074,067

013,208,225

016,208,185

193,002,043

250,003,226

169,032,024

016,250,063

000,208,127

201,027,230

141,244,141

238,243,199

201,011,192

002,201,179

028,141,206

193,206,192

193,173,164

076,100,246

172,243,131

153,224,112

200,202,201

006,153,102

141,250,175

133,251,082

169,000,123

133,254,092

177,251,215

249,024,237

133,251,109

133,252,077

253,133,152

000,133,092

032,053,155

003,208,187

208,003,076

011,208,083

255,141,001

49650

49656

49662

49668

49674

49680

49686

49692

49698

49704

49710

49716

49722

49728

49734

49740

49746

49752

49758

49764

49770

49776

49782

49788

49794

49800

49806

49812

49818

49824

49830

49836

49842

49848

49854

49860

49866

49872

49878

49884

49890

49896

49902

49908

49914

49920

49926

49932

499 38

49944

49950

49956

49962

49968

49974

49980

49986

49992

49998

50004

50010

50016

50022

50028

50034

50040

50046

50052

50058

50064

50070

001,212,

141,

006,

003,

076,

141,

: 201,

194,

169,

010,

:141,

006,

: 080,

173,

003,

173,

173,

008,

141,

173,

003,

173,

:173,

008,

141,

173,

169,

145,

004,

009,

: 181,

096,

141,

141,

141,

173,

016,

212,

173,

178,

: 081,

212,

141,

.012,

212,

173,

005,

212,

173,

177,

001,

040,

169,

129,

141,

005,

212,

003,

013,

205,

004,

016,

173,

016,

013,

205,

004,

016,

173,

016,

004,

000,

003,

240,

016,

198,

003,

064,

000,

008,

016,

208,

173,

193,

195,

003,

141,

011,

212.,

169,

097,

:008,212,

: 040,240,

:169,060,

141,

:012,

j212,

: 003,

:011,

i205,

:002,

016,

208,

: 208,

081,

i 208,

208,

076,

141,

:041,

: 000,

: 003,

:196,

008,

212,

173,

240,

208,

081,

208,

208,

076,

024,

003,

141,

041,

151,

008,

239,

141,

032,

206,

141,168,

004,212,

212,169,

169,001,

096,003,

194,173,

212,206,

240,003,

060,141,

141,004,

001,212,

212,169,

173,013,

240,074,

208,056,

080,003,

208,141,

208,041,

016,208,

208,076,

208,024,

080,003,

208,141,

208,041,

016,208,

208,076,

208,141,

141,005,

173,016,

008,173,

141,016,

076,062,

208,033,

003,141,

208,141,

208,141,

208,041,

169,128,

065,003,

002,208,

173,013,

169,255,

169,002,

212,169,

169,226,

001,141,

003,240,

173,169,

206,169,

003,076,

141,097,

011,212,

212,169,

169,235,

011,208,

060,144,

056,237,

003,144,

141,000,

041,254,

151,195,

109,129,

176,017,

006,208,

247,141,

195,173,

208,173,

141,016,

003,208,

181,198,

097,003,

002,169,167

169,017,040

226,141,124

141,064,085

240,003,016

168,002,038

168,002,240

076,215,035

096,003,185

212,169,096

169,017,084

235,141,187

208,205,107

144,036,129

237,128,117

144,060,059

000,208,048

004,240,002

009,001,253

177,194,144

109,128,249

176,024,091

006,208,090

004,240,038

009,008,040

177,194,180

008,208,116

208,206,109

208,041,228

016,208,041

208,032,076

196,206,067

169,000,175

192,002,215

006,208,126

096,003,025

004,141,017

141,004,106

208,042,149

003,076,107

208,141,110

141,008,121

169,017,180

017,141,167

141,013,255

065,003,079

003,076,086

002,141,075

002,201,048

178,195,244

003,169,157

169,010,196

017,141,218

141,013,062

205,081,176

029,173,197

129,003,198

046,173,212

208,173,042

141,016,248

173,011,136

003,205,006

173,002,042

173,016,092

016,208,207

002,208,157

016,208,112

208,169,178

206,144,072

076,062,184

208,022,114

64 COMPUTE! October 1984

49224 :208 , 206,242,002,173 , 013 , 148 
49230 :220,041,001 , 208 , 021,076,133 
49236 :188,254,169 , 255,141,018,085 
49242 :208,173,017 , 208 , 041,120,089 
49248 : 009,007,141,017,208 , 076 , 042 
49254 :076,192,206,167 , 002,240,217 
49260 :003,076,050,193,169,006,093 
49266 :141,167,002 , 169,128,141,094 
49272 :318,212,173,249,307,201,212 
49278 :243 , 208 , 321 , 169 , 240 , 141,124 
49284 :249,007 , 174,167,333 , 238 , 172 
49290 :003,141,250,037 , 169,129 , 069 
49296 :141,018 , 212,076,161 , 192 , 176 
49302 :238 , 249,007,174 , 167,303,223 
49308 :208,003,238,250,007,173,011 
49314 :300,220,172,176 , 002 , 174,138 
49323 :002,208,074,176 , 305,192,057 
49326 :003,240,001 , 136,374,176 , 033 
49332 :305,192,255 , 240 , 001,203,349 
49338 :074,176,331,202 , 074,176,121 
49344 :301 , 232,074 , 008,142,002,139 
49350 :208 , 140 ,1 76,002 , 152,074,182 
49356 :074 , 074 , 024 , 105 , 214,141,068 
49362 :011 , 208 , 040 , 176 , 005,169,051 
49368 :001,141,192 , 002 , 173,001 , 214 
49374 :220,172 , 177 , 002 , 174,304 , 203 
49380 :208,074,176 , 005 , 192,000,115 
49386 :243,301 , 136 , 374,176 , 005 , 098 
49392 :192,255 , 240,001,200 , 074,178 
49398 :176 , 014 , 224,000,208 , 009,109 
49404 :173 , 016 , 208,041,251 , 141,358 
49410 : 016,208,202,202,074,176,112 
49416 :013,224,255,208,008 , 173 , 121 
49422 : 316 , 208 , 009,334,141,016 , 152 
49428 :208,232,142,004,238 , 140 , 186 
49434 :177 , 002,152,074,074 , 074,067 
49440 :024 , 105,214,141,013 , 208 , 225 
49446 :173,001,220,041,016 , 238 , 185 
49452 :305,169,001,141,193 , 002,043 
49458 :376,188 , 254,173,253 , 003 , 226 
49464 :243,096,160,039 , 169 , 032 , 024 
49470 : 153,208 , 006,136,016,253,063 
49476 :173,243,002,201,000,208,127 
49482 :021,173,244 , 032,201 , 027,230 
49488 :243,008 , 169 , 027,141 , 244,141 
49494 :302,076 , 129,193 , 238 , 243,199 
49500 :002,076,129,193 , 201,311,192 
49506 :238 , 021,173 , 244 , 002,201,179 
49512 :328,240,008,169,328 , 141,236 
49518 :244,002 , 076,129,193 , 236, 1 92 
49524 :243,002,076,129 , 193 , 173,164 
49530 :027,212,016,205 , 076 , 100,246 
49536 :193,173,244 , 002,172,243 , 131 
49542 :002 , 153,208 , 006 , 153,224,112 
49548 :006,174,245,002,200 , 202 , 201 
49554 :208,252,153,208,006 , 153 , 102 
49560 :224,006,169,001,141 , 250,175 
49566 : 003,096,169,040,133,251,082 
49572 :169,004 , 133,252,169 , 000 , 123 
49578 : 133,253,169,004,133,254,092 
49584 :162,018,160,039,177,251,215 
49590 : 145 , 253,136,016,249,024,237 
49596 :169 , 040,101,251,133,251,109 
49632 : 165,252,105,000 , 133,252,077 
49608 :024,169,040,101,253 , 133 , 152 
49614 :253,165 , 254,135,000 , 133,092 
49623 :254,232,208 , 218,332,053,155 
49626 :193,096,173,064 , 003,208,187 
49632 :042,173,192,302,208,003,376 
49638 : 076,215,194,173,011,208,083 
49644 :141,080 , 003,169,255,141,001 

64 COMPUTEI October 19M 

49650 :001,212,141, 168 , 002,169 , 167 
49656 :017 , 141,304,212,169 , 017 , 043 
49662 :141 ,005,212 , 169 , 226,14 1 ,124 
49668 : 006 , 212 , 169 , 00 1 ,141,064,085 
49674 :003, 1 73 , 396 , 003,240,003,0 16 
49680 : 076,177 , 194 , 173,168 , 002 , 038 
49686 :141 , 001 , 212 , 206,168 , 002 , 240 
49692 :201,040,240,003,076,215 , 035 
49698 :194 , 169 , 063 , 141,096 , 003 , 185 
49704 :169 , 129 , 141,004,212 , 169 , 096 
49710 :010, 141,00 1 ,212,169,0 17 , 084 
49716 : 141 , 005 , 212 , 169,235,141,187 
49722 : 006,212 , 173,013 , 208 , 205 ,1 07 
49728 : 080 , 003 , 240,074,144,036, 129 
49734 :173,01 3 , 238,056,237 , 128 , 1 17 
49743 : 333,205 , 083 , 003 , 144 , 060 , 059 
49746 :173,004,238 , 141,000 , 238,348 
49752 :173,016,208 , 341,034 , 240 , 002 
49758 : 308, 1 73 , 016 , 238,339 , 331 , 253 
49764 :141 , 316 , 238,376 ,177 , 194,144 
49773 :173,313,238,024, 109 , 128 , 249 
49776 :003 , 235,383 , 003,176,324 , 391 
49782 :173 , 334 , 238,141, 006 , 238,390 
49788 : 1 73 , 016,238 , 041 , 334,243 , 038 
49794 :338 , 173,316,238 , 339 , 338 , 343 
49830 :141, 316 , 238 , 376 , 177,194 , 183 
49836 : 173,334 , 208 ,1 41 , 308 , 238 ,1 16 
49812 :169 , 330 ,141 , 335 , 238 , 206 ,109 
498 18 : 145 , 003 ,1 73,316,238 , 341, 228 
49824 :304,240 , 008 , 173 , 316,208 , 041 
49830 :309,316,141,016,208 , 032 , 376 
49836 :181,198,376,362 , 196 , 206 , 367 
49842 :396 , 303,208,333 , 169 , 303 ,1 75 
49848 :141 , 364,033 , 141,192 , 302 , 21 5 
49854 :141,333,238,141,336,238 ,1 26 
49863 : 141,008,208,141,396 , 333 , 325 
49866 : 173 , 316,238,341,034,141 ,31 7 
49872 : 316 , 238 , 169,128 , 141,304,106 
49878 :212 ,1 73,065,003 , 208,042,149 
49884 :173, 193 , 002 , 208 , 303 , 376, 137 
49893 : 178,195 ,173 , 313 , 238 , 141 ,1 13 
49896 :381,333 , 169 , 255,141 , 338 , 121 
49932 :212, 141 , 169 , 332 , 169 , 3 1 7 ,183 
49938 :141 , 311,212 , 169,317,141,167 
49914 : a 1 2 , 2 12.169 , 226.141 , 013.255 
49923 : 212 , 169 , 301 , 141 , 065 , 303 , 079 
49926 : 173,397,003 , 240 , 003 , 076 , 086 
49932 :151 , 195, 1 73 , 169,032 , 141 ,075 
49938 :038 , 212,206,169,302 , 231, 048 
49944 :340 , 243 , 303 , 076 , 178 , 195,244 
49953 :169,360 ,141, 3 97 , 333, 169, 1 57 
49956 :129 ,14 1, 31 1, 212 , 169 , 013,196 
49962 : 141 ,008,212 ,169,317 , 141, 218 
49968 :01 2 , 21 2, 169 , 235,141 , 013,062 
49974 :212,173 , 011 , 208,205 , 081, 1 76 
49983 : 003 . 240,060.144,029 , 173 , 197 
49986 :011 , 208 , 056,237,129 , 003 , 198 
49992 : 235 , 381 , 033,144,346 , 173 , 212 
49998 :002 , 208 , 141,003 , 238 . 173 , 042 
53334 :316,238,041 , 254,141 , 016,248 
53313 :238,076,151 , 195 , 173,011, 136 
50016 : 208,024.109 . 129 . 003,205,006 
50022 :381 ,003 , 176 , 017 , 173,002 , 042 
50328 :208 . 141,006 , 208 , 173,016,092 
50034 : 208,341 ,247 , 141 , 0 16,208,207 
53343 :076,151 , 195,173 , 302,208,157 
50346 :141 ,008,208 , 173 , 016,208 , 112 
50052 : 341, 239 , 141 , 016,208 , 169,178 
53358 :000 , 141 , 333,208,206 , 144,072 
50064 :003,032,181,198,076 , 062 ,184 
50370 :1 96 , 206 , 397,003,238 . 322 , 114 



V
Simulator II

iP

erokee Archertoran awe-tnspiring flight over realistic scene

^from New York to Los Angeles. High speed color-filled 3D graphics will give you a beautiful panoramic vie,

as you practice takeoffs, landings, and aerobatics. Complete documentation will get you airborne quickly

even if you've never flown before. When you think you're ready, you can play the World War I Ace aerial battle

game. Flight Simulator II features include ■ animated color 3D graphics ■ day, dusk, and night flying mode;

■ over 80 airports in four scenery areas: New York, Chicago, Los Angeles, Seattle, with additional scenery

areas available ■ user-variable weather, from clear blue skies to grey cloudy conditions ■ complete flight

instrumentation ■ VOR, ILS, ADF, and DME radio equipped ■ navigation facilities and course plotting « World
War I Ace aerial battle game ■ complete Information manual and flight handbook.

See your dealer...
or write or call for more information. For direct orders please add $1.50 for

shipping and specify UPS or first class mail delivery. American Express, Diner's
Club, MasterCard, and Visa accepted.

Order Line: 800/637-4983

LOGIC
Corporation

713 Edgebrook Drive

Champaign IL 61820

(217) 359-8482 Telex: 206995

See your dealer . .. 
or write or call for more information. For direct orders please add $1 .so tor 
shipping and specify UPS or first class mall delivery. American Express, Dine(s 
Club, MasterCard, and Visa accepted. 

Order Line: 800/637-4983 

@M(2)LDGIC 
Corporation 
713 Edgebrook Drive 
Champaign IL61820 
(217) 359-8482Telex: 206995 



50076 :169,000,141,065,00a,141,163

50082 :193,002,141,000,208,141,079

50088 :006,208,141,008,208,169,140

50094 :128,141,011,212,076,181,15s

50100 :197,120,165,001,041,251,187

50106 :133,001,160,000,185,000,153

50112 :208,153,000,048,185,000,018

50118 :209,153,000,049,185,000,026

50124 :210,153,000,050,185,000,034

50130 :211,153,000,051,185,000,042

50136 :212,153,000,052,185,000,050

50142 :213,153,000,053,185,000,058

50148 :214,153,000,054,185,000,066

50154 :215,153,000,055,200,208,041

50160 :205,165,001,009,004,133,245

50166 :001,088,160,000,185,134,046

50172 :200,153,000,060,185,134,216

50178 :201,153,000,061,200,208,057

50184 :241,160,015,185,118,200,159

50190 :153,216,048,136,016,247,06 2

50196 :169,003,141,128,003,141,093

50202 :129,003,169,000,141,033,245

50208 :208,169,147,032,210,255,029

50214 :024,162,010,160,000,032,170

50220 :240,255,169,001,141,033, 115

50226 :208,076,041,198,169,005,23 5

50232 :141,144,003,141,145,003,121

50238 :169,125,141,001,208,141,079

50244 :007,208,141,009,208,141,014

50250 :015,212,169,000,141,167,010

502 56 :003,141,016,208,169,240,089

50262 :141,249,007,141,250,007,113

50268 :173,017,208,041,247,141,151

50274 :017,208,169,015,141,024,160

50280 :212,169,000,141,192,002,052

50286 :141,193,002,141,064,003,142

50292 :141,065,003,141,096,003,053

50298 :141,097,003,141,016,208,216

50304 :141,001,212,141,008,212,075

50310 :14l,000,20R,141,006,208,070

50316 :141,008,208,141,004,212,086

50322 :141,011,212,17 3,031,208,154

50328 :173,024,208,041,240,009,079

503 34 :012,141,024,208,169,000,200

50340 :141,250,003,169,012,141,112

50346 :005,220,032,003,192,169,023

50352 :000,141,033,208,169,147,106

50358 :032,210,255,169,001,141,222

50364 :033,208,024,162,020,160,027

50370 :003,032,240,255,160,200,060

503 76 :169,022,032,030,171,024,136

50382 :162,020,160,028,032,240,080

50388 : 255,160,200,169,033,032,037

50394 :030,171,024,162,022,160,019

50400 :003,032,240,255,160,200,090

50406 :169,043,032,030,171,173,080

50412 :144,003,024,105,048,032,080

50418 :210,255,024,162,022,160,051

50424 :028,032,240,255,160,200,139

50430 :169,043,032,030,171,173,104

50436 :145,003,024,105,048,032,105

50442 :210,255,169,003,141,243,007

50448 :002,169,027,141,244,002,089

50454 :169,070,141,002,208,141,241

50460 :002,208,169,200,141,004,240

50466 :208,141,004,208,169,125,121

50472 :141,003,208,141,005,208,234

50478 :169,006,141,028,208,169,255

50484 :000,160,000,15 3,128,061,042
50490 :200,208,250,169,031,141,033

50496 :128,061,169,248,141,194,237

66 COMPUTEI October

50502 :061,169,224,141,029,208,134

50508 :169,244,141,255,007,169,037

50514 :245,141,248,007,141,251,091

50520 :007,141,252,007,169,246,142

50526 :141,253,007,169,247,141,028

50532 :254,007,169,150,141,014,067

505 38 :208,141,010,208,141,012,058

50544 :208,169,204,141,015,208,033

50550 :169,001,141,193,061,169,084

50556 :128,141,129,061,141,023,235

50562 :208,169,000,141,044,208,132

50568 :141,045,208,169,007,141,079

50574 :046,208,169,015,141,039,248

50580 : 208,141,042,208,141,043,163

50586 :208,169,002,141,040,208,154

50592 :169,005,141,041,208,169,125

50598 :255,141,167,002,173,031,167

50604 :208,206,178,003,208,003,210

50610 :076,220,193,173,031,208,055

50616 :041,002,240,020,173,002,150

50622 :208,141,008,208,169,000,156

50628 :141,003,208,206,144,003,133

50634 :032,181,198,076,062,196,179

50640 :173,031,208,041,004,240,137

50646 :019,169,001,141,167,003,202

5065 2 :169,245,141,250,007,206,214

50658 :145,003,032,181,198,076,093

50664 :062,196,173,144,003,208,250

50670 :028,032,065,199,024,162,236

50676 :005,160,013,032,240,255,181

50682 :169,033,160,200,032,030,106

50688 :171,169,053,160,200,032,017

50694 :030,171,076,041,198,173,183

50700 :145,003,208,157,032,065,110

50706 :199,024,162,005,160,013,069

50712 :032,240,255,169,022,160,134

50718 :200,032,030,171,169,053,173

50724 :160,200,032,030,171,032,149

50730 :065,199,169,060,160,200,127

50736 :032,030,171,169,049,141,128

50742 :033,006,169,001,141,113,005

50748 :006,169,011,141,245,002,122

50754 :169,255,141,021,208,032,124

50760 : 252,198,173,000,220,013,160

50766 :001,220,170,041,001,208,207

50772 :006,032,083,199,076,054,022

50778 :196,138,041,002,208,005,168

50784 :169,000,133,198,000,173,001

50790 :000,2 20,041,004,208,013,076

50796 :173,128,003,201,001,240,086

50802 :003,206,128,003,076,141,159

50808 :198,173,000,220,041,008,248

50814 :208,013,173,128,003,201,084

50820 :009,240,003,238,128,003,241

50826 :076,141,198,17 3,001,220,179

50832 :041,004,208,013,173,129,200

50838 :003,201,001,240,172,206,205

50844 :129,003,076,071,198,173,038

50850 :001,220,041,008,208,159,031

50856 :173,129,003,201,009,240,155

50862 :152,238,129,003,076,071,075

50868 :198,169,000,141,001,212,133

50874 :141,008,212,169,129,141,218

50880 :004,212,169,017,141,005,228

50886 :212,169,237,141,006,212,151

50892 :120,169,020,141,001,212,099

50898 :169,006,141,166,003,162,089

50904 :255,160,255,136,208,253,203

50910 :202,208,248,169,000,141,166

50916 :004,212,169,128,141,004,118

50922 :212,169,000,141,008,208,204

53376 :169,333,141,365,333,141,163 
53382 :193 , 332 ,141, 333 , 238 ,1 41 , 379 
53388 :336,238,141,338,238,169,143 
53394 :128,141,311,212,376,181,155 
53133 :197 ,123,165 ,331,341, 251,187 
53136 :133 ,331,163,333 ,185 , 333 ,153 
53112 :238 ,153,333, 348,185,333,318 
53118 :239,153 ,333,349,185 , 333 , 326 
53124 :213,153,333,353,185,333,334 
53133 :211,153,333,351,185,333,342 
53136 :212,153,333,352,185,333,353 
53142 : 213 , 153 , 333,353,185 , 333,358 
53148 : 214,153 , 333,354,185 , 333 , 366 
53154 : 215,153,333,355,233 , 238,341 
53163 :235 ,165 , 331,339,334 ,1 33,245 
53166 :331,388, 163,333,185, 134,346 
53172 : 233,153,333,363,185,134,216 
53178 :231 ,1 53 , 333,361,233,238,357 
53184 :241,163,315,185,118,233,159 
53193 :153,216,348,136,316,247,362 
53196 : 169 , 333 ,141,128,333,141,393 
53232 :129,333,169,333 ,141,333,245 
53238 :238,169,147,332,213,255,329 
53214 :324,162 , 313 ,1 63 , 333,332,173 
53223 :243,255,169,331,141,333,115 
53226 :238,376 , 341,198 ,169,335,235 
53232 :141,144,333,141,145,333,121 
53238 :169,125 ,141 , 331,238,141 , 379 
53244 :337,238 , 141,339,238 , 141,314 
53253 : 315 , 212 ,169 , 333,141 ,1 67 , 313 
53256 :333,141,316,238,169,243,389 
53262 :141,249,337,141,253,337,113 
53268 :173 , 317 ,238,341,247,141,151 
53274 :317,238,169,315 ,141, 324 , 163 
53283 : 212,169,333 , 141 , 192 , 332,352 
53286 :141,193,332 , 141,364,333,142 
53292 :141,365,333,141 , 396,333,353 
53298 :141,397,333,141,316 ,238,216 
53334 :141,331 , 212,141,338 , 212,375 
5331~ : 141 ,003,238,141,336,238,373 
50316 :141 , 338 , 238,141,304,212,386 
53322 :141 ,31 1,212 ,1 73 , 331,238,154 
53328 :1 73 ,324,238,341 , 243 , 339,379 
53334 :312,141 , 324 , 238,169,333,233 
53343 :141,253,333,169,312,141,112 
53346 :335,223,332,333,192,169,323 
5335 2 :333,141,333,238,169 , 147,136 
53358 :332,213,2 55,169,331,141 , 222 
53364 :333,238,324,162,323,163,327 
53373 :333,332,243,255,163,233,363 
53376 :169,322,332,333,171,324,136 
53382 :162,323,163,328,332,243,383 
53388 :255,163,233,169 ,333,332,337 
53394 :333,171,324,162,322,163,319 
5343 3 :333 , 332,243,255,163,233,393 
53436 :169,343,332,333,171,173,383 
53412 : 144,333,324,135,348,332,383 
53418 :213,255,324,162,322,163,351 
53424 :328,332,243,255,163,233,139 
53433 :169 , 343,332,333 , 171,173,134 
53436 : 145 , 333 , 324,135 , 348 , 332 ,135 
53442 : 213,255,169,333,141,243,337 
53448 :332,169,327,141,244,332,389 
53454 :169,373,141,332,238,141,241 
53463 :332,238,169,233,141,334,243 
53466 :238,141,334,238,169,125,121 
53472 :141,333,238,141,335,238,234 
53478 : 169,336,141,328,238,169,255 
53484 :333,163,333,153,128,361,342 
53493 :233,238,253,169,331,141,333 
53496 :128,361,169,248,141,194,237 
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53532 :361 ,169,224,141,329,238,134 
53538 :169,244,141,255,337,169,337 
53514 :245,141,248,337,141,251 ,391 
53523 :337,141,252,337,169,246 ,142 
53526 :141,253,337,169,247,141 ,328 
53532 : 254,337,169 ,153,141,314 ,36 7 
53538 :238,141,313,238,141,312,358 
53544 :238,169,234,141,315,238,333 
53553 :169,331,141,193,361,169,384 
53556 :128,141,129,361,141,323,235 
53562 :238,169,333,141,344,238,132 
53568 :141,345,238,169,337,141,379 
53574 :346,238,169,315,141,339,248 
53583 :238,141,342,238,141,343,163 
53586 : 238,169,332 ,141,343,238,154 
53592 :169,335,141,341,238,169,125 
53598 :255,141,167,332,173,331,167 
53634 : 238,236 ,1 78,333 , 238,333,213 
53613 :376 , 223,193,173,331,238,355 
53616 :341,332,243,323,173,332,153 
53622 :238,141,338,238,169,333,156 
53628 :141,333,238,236,144,333,133 
53634 :332 , 181,198,376 , 362,196,179 
53643 :1 73,331 ,238,341 , 304 , 243,137 
50646 :319,169,031,141,167,033,202 
53652 :169,245,141,253,337,236,214 
53658 :145,333,332,181,198,376,393 
53664 :362,196,173,144,333 ,238,25 3 
53673 :328,332,365,199,024,162,236 
53676 :335,163,313,332,243,255,181 
53682 : 169,333,163,233,332 ,333 ,136 
53688 : 171,169,353,163,233 , 332,317 
53694 :333,171,376,341,198,173,183 
53733 :145,333,238,157,332,365,113 
53736 :199,324,162,335,163,313,369 
53712 :332,243 , 255,169 , 322,163,134 
53718 : 233,332,333,171,169,353,173 
53724 :163,233,332,333,171,332,149 
53733 :365,199,169,363,163,233,127 
53736 :332,333,171,169,349,141,128 
53742 :333,336,169,331,141,113,335 
50748 :336,169,311,141,245,332,122 
53754 :169,255,141,321,238 ,332,1 24 
53763 :252,198,173,333,223,313,160 
53766 :331,223,173,341,331,238,237 
53772 :336,332,383,199,376,354,322 
53778 :196,138,341,332,238,335,168 
53784 :169,333,133,198,333,173,331 
53790 :333,223,341,334,238,013,376 
53796 :173,128,333,231,331,243,386 
50802 :003,206,128,333,376,141,159 
50808 :198, 173,003,220,041,008,248 
50814 :208,313,173,128,003,231,084 
50820 :009,243,003,238,128,333,241 
50826 :376,141,198,173,001,223 , 179 
50832 :041,004,238,013,173,129,200 
53838 :003,231,001,243 ,17 2,236,235 
50844 :129,303,376,071,198 ,173,038 
50850 :001 , 220 , 041,308,208,159,331 
50856 :173,129,003,231,309,243,155 
50862 :1 52,238,129,033,076,371,375 
53868 :198,169,OOO,141,001,2 12,133 
53874 :1 41,338,212,169,129 ,141, 218 
50883 :004,212,169,017,141,035,228 
50886 :212,169,237,141,006,212,151 
53892 : 120,169,323,141,301,21"2,399 
53898 :169,036,141,166 , 003,162,089 
50904 :255,160,255,136,238,253,203 
53910 :232,208,248,169,303,141,166 
53916 :334 , 212,169,128 ,141,334,118 
53922 :212,169,033,141,338,238,234 
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Telecomputing, the art of

electronic communication, is

one of the most interesting as

pects of computer use. This

lively and informal book shows

the beginner how to talk to

others using a computer.

Menus and commands of bul

letin boards and major

informational utilities such as
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text adventure and show you
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games of your own. You'll also

find reviews of many of the

most popular text adventures.

There's even a complete

adventure program—"Tower

of Mystery"—that's ready to

type in and run on virtually all

popular home computers. If

you enjoy playing or creating

e«t adventure games, this is

book for you.
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Information that makes

computing with children both

fun and educational. Written in

a clear arid lively style that
makes it fun to read and use,
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how to choose the right soft

ware for young children and

what computer camps can

provide. AJso included are two

complete programs, "The

Computer.Frierid" and "The

Story Game," ready to type In

and play on a variety of home

computers.
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All About the Commodore 64

is written for programmers who

want to develop the full potential

of their computers. Each chapter

introduces a BASIC programming

concept and teaches how to

PRINT and POKE, how to use

variables, output, built-in and

user-defined functions, logical op

erators, controJfing your program,

string variables, subroutines,

loops, arrays, and much more. A

must for beginning to intermedi

ate programmers.

$12.95
ISBN 0-942386-40-X
289 pages, split wire bound

ISBN 0-942386-51-5

>y, call toll-free 1-800-334-08
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50928 : 206,166,003,208,226,169,194

50934 1000,141,004,212,088,096,019

50940 :032,065,199,024,162,023,24s

50946 :160,003,032,240,255,160,084
50952 :200,169,095,032,030,171,193

50958 :032,095,199,024,162,023,037

50964 :160,028,032,240,25 5,160,127

50970 :200,169,095,032,030,171,211

50976 :172,128,003,185,154,007,169

50982 !009,128,153,154,007,172,149

50988 :129,003,185,179,007,009,044

50994 :128,153,179,007,160,050,215

51000 :162,255,202,208,253,136,248

51006 :208,248,096,120,169,000,135

51012 :141,026,208,169,049,141,034

51018 :020,003,169,234,141,021,150

51024 :003,088,096,120,169,032,076

51030 :141,020,003,169,192,141,240

51036 :021,003,096,165,203,201,013

51042 :056,208,010,169,011,141,181

51048 :245,002,169,049,141,033,231

51054 :006,201,059,208,010,169,251

51060 :009,141,245,002,169,050,220

51066 :141,033,006,201,008,208,207

51072 :010,169,007,141,245,002,190

51078 : 169,051,141,033,006,201,223

51084 :018,208,024,162,011,160,211

51090 :208,032,240,199,162,013,232

51096 :160,208,032,003,200,169,156

51102 :004,141,113,006,169,255,07s

51108 :141,021,208,201,010,208,185

51114 :024,162,080,160,003,032,119

51120 :240,199,162,081,160,003,25 3

51126 :032,003,200,169,001,141,216

51132 :113,006,169,255,141,021,125

51138 : 208,201,013,208,010,169,235

51144 : 251,141,021,208,169,019,241

51150 :141,113,006,024,162,013,153

51156 :160,016,032,240,255,169,060

51162 :106,160,200,032,030,171,149

51168 : 024,162,015,160,016,032,121

51174 :240,255,169,112,160,200,086

51180 :032,030,171,096,142,064,003

51186 :194,140,065,194,142,078,031

51192 :194,140,079,194,142,114,087

51198 :194,140,115,194,096,142,111

51204 :059,195,140,060,195,142,027

51210 :073,195,140,074,195,142,061

51216 :102,195,140,103,195,096,079

51222 :031,080,076,065,089,069,176

51228 :082,032,049,032,000,080,047

51234 :076,065,089,069,082,032,191

51240 :050,032,000,067,072,079,084

51246 :080,080,069,082,083,0 32,216

51252 :000,08 7,073,078,083,013,130

51258 :013,000,032,032,032,032,199

51264 :032,080,082,069,083,083,237

51270 :032,085,080,032,084,079,206

51276 :032,080,076,065,089,044,206

51282 :032,068,079,087,078,032,202

51288 :084,079,032,069,078,068,242

51294 :000,028,049,050,051,05 2,068

51300 :053,054,055,056,057,000,119

51306 :076,069,086,069,076,000,226

51312 :066,079,077,066,083,000,227

51318 :128,064,032,064,0 32,0 24,206

51324 :006,001,001,006,008,024,170

51330 :032,016,096,128,000,190,080

51336 :000,000,190,000,000,060,130

51342 1000,000,060,000,080,860,006

51348 :000,000,060,000,000,060,012
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51354 :000,000,060,000,000,028,242

51360 :000,000,028,000,000,028,216

51366 :000,000,223,000,000,223,100

5137 2 :000,003,22 3,19 2,003,223,048

51378 :192,003,223,192,003,223,246

51384 :192,003,223,192,000,223,249

51390 :000,000,028,000,000,016,2 34

51396 :000,255,000,190,000,000,129

51402 :190,000,000,060,000,000,196

51408 :060,000,000,060,000,000,07 2

51414 •.060,000,000,060,000,000,018

51420 :060,000,000,060,000,000,084

51426 :060,000,000,060,000,000,090

51432 :255,000,000,255,000,003,233

51438 :255,192,003,255,192,085,196

51444 :085,085,003,255,192,003,099

51450 :255,192,000,255,000,000,184

51456 :060,000,000,000,000,255,059

51462 :000,190,000,000,190,000,130
51468 :000,060,000,000,060,000,132

51474 :000,060,000,000,060,000,13Q

51480 :000,060,000,000,060,000,144

51486 :000,060,000,000,060,005,155

51492 :000,060,020,000,255,080,19 5

51498 :000,253,064,003,245,192,031

51504 :003,215,192,003,095,192,236

51510 :001,127,192,005,255,192,058

51516 :020,25 5,000,080,060,000,219

51522 :000,000,000,255,000,190,255

51528 -.000,000,190,000,000,060,066

51534 -.000,000,060,000,000,060,198

51540 :000,000,060,000,000,060,204

51546 :000,000,060,000,000,060,210

51552 :000,080,060,000,020,060,060

51558 :000,005,255,000,001,127,234

51564 :000,003,095,192,003,215,104

51570 :192, 003, 245,192,003, 253*, 234

51576 :064,003,255,080,000,255,009

51582 :020,000,060,005,000,000,211

51588 :000,255,255,255,255,224,096

51594 :222,003,238,223,223,224,247

51600 : 223, 223,238,192,223,128,091

51606 :024,001,192,060,003,128,046

51612 :024,001,192,060,003,128,052

51618 :024,001,192,060,003,128,058

51624 :024,001,192,060,003,128,064

51630 :024,001,192,060,003,128,070

51636 :024,001,192,060,003,128,076

51642 :024,001,19 2,060,003,128,082

51648 :024,001,255,255,255,239,197

51654 :000,000,000,000,000,000,198

51660 :001,224,000,003,240,000,160

51666 :003,249,192,003,227,224,084

51672 :051,255,240,127,255,248,112

51678 : 255,255,248,255,255,128,082

51684 : 255,255,240,247,255,248,192

51690 :111,249,252,031,251,254,102

51696 :031,251,238,000,249,254,239

51702 :001,240,252,001,224,120,060

51708 :000,000,000,000,000,000,252

51714 -.000,000,000, 239,013, 013, 011

Program 4: Atari Canyon Runner

Version by Kevin Mykytyn, Editorial Programmer

Refer to the mlx article before typing this program in.

8192:169,015,141,200,002,165,180

8198:106,056,233,008,141,007,045

8204:212,133,204,133,206,056,188

50928 :206,166,003,208,226 ,169,194 
50934 :OOO,141,304,212,088,096,019 
50940 :032,065,199,024,162,023,245 
50946 :160,003,032,240,255,160,084 
50952 :200,169,095,032,030,171,193 
50958 :032,095,199,024,162,023,037 
50964 :160,028,332,240,255,160,127 
50970 :200,169,095,032,030,171,211 
50976 :172,128,003,185,154,007,169 
50982 :009,128,153,154,007,172,149 
50988 :129,003,185,179,007,009,044 
50994 :128,153,179,007,160,050,215 
51000 :162,255,202,208,253,136,248 
51006 :208,248,096,120,169,OOO,135 
51012 :141,026,208,169,049,141,034 
51018 :020,003,169,234,141,021,150 
51024 :003,088,096,120,169,032 , 076 
51030 :141,020,003,169,192,141,240 
51036 :021,003,096,165,203,201,013 
51042 :056,208,010,169,011,141,181 
51048 :245,002,169,049,141,033,231 
51354 :006,201,059,208,010,169,251 
51060 :009,141,245,002,169,050,220 
51066 :141,033,006,201 , 008 , 208 , 207 
51072 :010,169,007,141,245,002,190 
51078 :169,351,141,033;006,201,223 
51084 :018,208,024,162,011,160,211 
51090 :208,032,240,199,162, 013 , 232 
51096 :160,208,332,003,200,169,156 
51102 :034,141,113,006,169,255,078 
51108 : 141,021,208, 201 ,010,208 , 185 
51114 :024,162,080,160,003,332,119 
51120 :240,199,162,081,160,003,253 
51126 :032,003,200,169,031,141,216 
51132 :113,006,169,255,141,021,1 25 
51138 :208,201,013,208,013,169,235 
51144 :251,141,021,208,169,019,241 
51150 :141,113,036 ,024,162,013 , 153 
51156 :160,316,032,243,255,169,060 
51162 :106,163,233,032,033,171,149 
51168 :024,162,015 ,163 ,316 , 032,121 
51174 :243,255,169 ,11 2,163 , 233 , 086 
51180 :032,030,171,096,142,364,003 
51186 :194,140,365,194,142,078,031 
51192 :194,140,079,194,142,114,087 
51198 :194 ,140,115,194,396,142,111 
51234 :059,195,140,363,195,142,327 
51210 :373,195,143,374,195,142,361 
51216 :102,195,143 ,133 ,195,396,079 
51222 :331,380,376,065 , 089 , 069 ,1 76 
51228 :082,332,049,332,033,380,347 
51234 :076,065,089,069,082,332,191 
51240 :050,032,OOO,067,072,079,084 
51246 :380,080,069,082,083,332,216 
51252 :333,387,373,378,383 , 313 ,1 33 
51258 :013,030,332,332,332,332,199 
51264 :032,080,082,069,083 , 383 , 237 
51270 :032,385 ,080 ,032,084,379 , 236 
51276 :332,380,376,365,089,044,206 
51282 :032,368,079 ,087 ,078,332,202 
51288 :084,079,3 32 ,069,078 ,368 , 242 
51294 :333,328,049,050,051,352,068 
51300 :353,354,055, 356,057 , 333,119 
51306 :076,069,086,369,376,033,226 
51312 :366, 079 ,077,066 , 083 , 300,227 
51318 :128,064,032,064,332,024,236 
51324 :006,001,001,336,338,324,170 
51330 :032,316,396 ,128,003 ,1 93,383 
51336 :033 ,333,190, OOO ,033,363,133 
51342 :OOO,030,060,003,330,063,336 
51348 :000,303,363,330,033,063,012 
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51354 :000,333 , 060,003 , 330,028,242 
51360 : 003,303 , 028,300,000,028,216 
51366 :000,030,223,330,000,223,100 
51372 :000,003,223,192,303,223,348 
51378 :192,003,223,192,003,223,246 
51384 :192,303,223,192,000,223,249 
51390 :300, 000,028 ,003,303,316,234 
51396 : 333 ,255,OOO,190 ,OOO,300,129 
51402 :190,030,OOO,060,OOO,OOO,196 
51438 :060,030,030,060,000,033,372 
51414 :360,333,300,060,OOO,OOO,078 
51420 :363,033,OOO,060,030,030,384 
51426 :060,330,303,060,000,300,090 
51432 :255,000,300,255,333,033,233 
51438 :255,192,003,255,192,085,196 
51444 :385 ,085, 333,255,192 ,333,399 
51453 :255,192,033,255,333,333,184 
51456 :363,333,030,330,333,255,359 
51462 :033,193,333,333,193,333,130 
51468 :333,363,030,330,363,300,132 
51474 :333,063,330,333,060,333,138 
51483 :333,060,333,330,363,300,144 
5i486 :333,363,333,333,363,335,155 
51492 :330,363,323,333,255,383,195 
51498 :330,253,064,333,245,192,331 
51534 :3~3,215,192,303,095, 192,236 
51513 :331,127,192,335,255,192,358 
51516 :323,255,333,383,363,333,219 
51522 :330,333,303,255,OOO,193,255 
51528 :333,033,190 ,330,333,063,366 
51534 :333,333,063,333,333,063,198 
51543 :333,333,363,330,030,360,234 
51546 :333,333,360,333,333,363,213 
51552 :333,083,063,033,020,363,363 
51558 :333,335,255,OOO,331,127,234 
51564 :OOO,033,395,192,333,215,134 
51573 :192,303,245,192,333,25~,234 
51576 :364,333,255 ,080,333,255,309 
51582 :320,000,363,005,333,030,ill 
51588 : 033 ,255,255,255,255,224,396 
51594 :222,333,238,223,223,224,247 
51633 :223,223,238,192,223,128,391 
51636 :024,331 ,192,363,333,128,346 
51612 :324,331,192,363,333,128,352 
51618 :324,331,192,360,303,128,058 
51624 : 024,001,192,060 ,003,128,064 
51630 :024,031,192,060,303,128,370 
51636 :324,001,192,060,003,128,076 
51642 :024,301,192,060,003,128,082 
51648 :024,001,255,255,255,239,197 
51654 :OOO,OOO,OOO,030,OOO,OOO,198 
51660 :001,224,OOO,003,240,000,160 
51666 :003,249,192,003,227,224,084 
51672 :051,255,240,127,255,248,112 
51678 :255,255,248,255,255,128,082 
51684 :255,255,243,247,255,248,192 
51690 :111,249,252,031,251,254,£02 
51696 :031,251,238,330,249,254,239 
51702 :001,240,252,001,224,120,060 
51708 :OOO,333,003,OOO,OOO,OOO,252 
51714 :OOO,333,300, 239 ,013,013,011 

Program 4: Atarf canyon Runner 
Version by Kevin Mykytyn. Editorial Programmer 

Refer to the MlX article before typing this program In. 

8192: 169,015, 141,200,002, 165, 180 
8198:106 ,056,233,008,141,007,045 
8204:2 12,133,204,133,206,056,188 



AATARI
ATARI is a Irademarkof ATARI. INC.

Atari Inc. has cut all hardware

and software prices. Please call

for latest current prices.

SUPERPRINTER PACKAGES

Gemini 10X and Apeface 333

Prowriter and Apeface 409

Prowriter + Aid Interf. + Cable 485

Gemini 10X and Cardco + G 339

Prowriter and Cardco + G 414

No additional ship charges on printer packages m Continental USA

INTERFACES

Aid Interfastl Call

Ape Face Call

R-Verier Modem

Adaptor 39.95

MPP 1150 Call

DISK DRIVES

Indus GT Call

Percom Call

Trak Call

Astra 2001 Call

Bring the trivia craze home with

P.Q. The Party Quiz Oamt for

the Atari and the CBM 64 Call
[commodore64 j

STAR MICRONICS

PRINTERS

Gemini 10X

Gemini 15X

Delta 10X .

Delta 15X .

Radix 10X .

Radix 15X .

Powertype

.265

.389

.419

.579

.579

.699

.419

MOSAIC

48K RAM 94.00

64K RAM/400.149.00

64K RAM/800 +

Cable Kit #1 ..169.00

64K Expander for

600 XL 99.95

PRINTERS

Aiphacom 40C

w/interface . 99.95

Aiphacom 80C

w/lnterface 189.95

Axiom AT-550

279.00

Epson Call

Prowriter | Call

Riteman Call

Silver Reed Call

Toshiba 1351.. Call

Toshiba 1340..Call

CBM 64 Call

SX-64 Portable Call

1541 Disk Drive Call

1526 Printer 279.00

1530 Datasette 66.00

1702 Monitor Call

1650 AD/AA Modem 89.00

RS 232 Interface Call

MODEMS

Hayes Smart

Modem 300 . ..Call

Mark II 79.00

Mark Vll/Auto Ans/

Auto Dial Call

MarkXII/1200

Baud Call

MPP 1000 C Call

R-Verter Modem

Adaptor 39.95

Prometheus Call

COMMODORE64 SOFTWARE

ATARI SOFTWARE

ACCESSORIES
Ape-link

Big Foot 16K Butler

Big Foot 32K Buffer ...

&g Foot 6<K Buffer..
Gemini 1DX 8K Upgrade

Koala Pad ■ D
Koala Pad - Cart ..

Humpty Dump ■ D

Monitors .. .
CompuServe Starter .
Elephant SS/SO . .

VerDatimSS/DD . .

Elephant SS/DD ....
Triangle Replacement
KeyDoarfl for 400 . .

AJien Voice Box 11-0 ..

Omnimon

29,95

Call

..Call

. Call

..Call
69.95

71.95
29.95

. Call
27.95

17.00

20.00

20.00

54.95

99.95
82.95

BRODEflBUND
Bank Street Writer ■ D 49.95
Choplifter • D 23.95

Drol-D 23.95
Gumball - D 23.95

Loderunner-D 23.95
Mask of the Sun - 0 ...27.95

Operation Whirlwind - D 27.95
Spelunker -D

Slelth - D

Whistler's Brother -

DATASOFT

Bruce Lee-D/T .,.
Dallas ■ 0

Heathclilf-D/T ...
Letter Wizard ■ D

Micropainter - D

Spell Wizard - D .
Juno Firsi-D/T ...

Lost Tomb-0/T ..
Mancoptar - D/T .

MBftdan 111 - D/T .

23.95
..23.95

0 ..23.95

...23.95

...23.95

...23.95

...34.95

. 23.95
.34.95

...20.95

...27.95
. .27.95

.27.95

ELECTRONIC ARTS
Archon ■ D

Pin bail Construction

M.U.LE-D
Murder il in derneui

One On One • 0
Aichon II - 0 .

Financial Cookbook -
Music Construction ■

EPYX
Dragons/Pern - D

Fun With Art - Cart .

. 29.95

- D 29.95
..29.95

- D 29.95

...29.95
29.95

D 37.95
D 29.95

,27.95
. .27.95

Gateway la Apshai-Cart27.95
Jumpmart Jr. ■ Can

Jumpman ■ D/T

Pitstop II -Cart ...

Puziiemania ■ D .

Summer Games - 0

.27.95
27.95

27.95

23.95
.27.95

INFOCOM
Deadline ■ 0 29.95

Enchanter-D 23.95

Infidel ■ D 34.95
Planetfall-0 24.95

Sorcerer ■ D 34.95

Starcross - D 29.95
Suspended -0 29.95
Witness-D 34.95

Zork I. II or 111 - D 27.95
Sea Stalker -D 24.95

Cutthroats-D 24.95

MISCELLANEOUS ATARI
Zombies ■ D 23.95

Codewriter - D 69.95

Star League Baseball
D/T 22.95

Star Bowl Football ■ 0/T22.95
Death in [he

CariDoean-D 27.95

DinoEggs ■ D 27.95
The Heist-D 23.95

Gyruss - Cart 34.95
StarWars -Cart 34.95

Master Type - D/Cart .27.95

Flight Simulator II -0 37.95
S.A.M. -0 41.95
Castle Wollansiein - D 20 95

CompuServe Starter Kit 34.95
Home Accountant ■ D .49.95

Ken Uston's

Blackjack -D 49.95
Megafont - D 19.95
Monkey Wrench N-Cart37.95

Movie Maker- D
Pogo Joe - D

Ultima III -D
Jupiter Mission - D ..
Boulfler Dash -0/T

Scraper Caper ■ Carl.
Miner 2049'er - Can

3eacfihead-D/T ...

Millionaire ■ D

Spy vs. Spy- D —
Lifestyle - D

MPP Modem Driver ■ D
Microfiler ■ Cart .. .

Microcheck ■ D . -
Montezuma's

Revenge ■ Cart .
Mr. Dos Castle ■ Cart

Frogger II - Cart . .

Nei Worm ■ D .
Stickybear - D

Fischer Price - Can ...

Windham Classics - D

41.95

20 95

41.95

34.95
20.95
34.95

34.95

23.95
37.95

23.95

34.95

19.95
34.95

34.95

34.95

34.95

34.95
54.95

27.95
19.95

34.95

MISC. ATAfiKconfO.)

Dark Crystal -D 27.95

Ultima I - 0 23.95
Ultima I!-0 41.95
Letter/Spe'l Perfect- D74.95

Haicourt / Bruce

S.A.T.-D 59.95

OPTIMIZED SYSTEMS
Action-Cart 69.95

Basic XL-Cart 69.95
MAC/65 -Cart 69.95

OOSXL-D 27.95
Action Aid-D 27.95
C65- D 59.95
Handy-Writer - D 89.95

Postal Tool-D . .. .41.95

Print Tool -0 41.95

SSI
Carrier Force - D 41.95
Combai Leader-0/T.27.95

Cosmic Balance II-D .27.95

Cosmic Balance - D 27.95
Broadsides- D 27.95

War in Russia- D 55.95
50 Mission Crush -D ..27.95

Quest™-D 34.95

flails West-D 27.95
BomD Alley- D 41.95
Computer AmDush ■ D 41.95

Galactic Adventures ■ D 41.95
Computer Baseball ■ D .27.95

Reforger88-0 41.95

Objective Kursk-D ....27.95

SYNAPSE
Synfile- D 54.95
Syncalc-D 54.95

Syntrend-D 54.95

Synchron ■ D 29.95
Syncomm - D 29.95

Synstock-D 59.95
Relax-D 99.95

Alley Cat -D/T 23.95

ACCESS
Neutral Zone - D/T ...23.95
Spnlemaster ■ D/T ...23.95

Beachhead-D/T ... ..23.95
Master Composer ■ D . 27.95

Raid Over Moscovi-D/T27.95

Scrolls of
ABadon - D/T 23.95

ACTIVISION Call

BATTERIES INCLUDED

COMMODORE
Suspended -0

Starcross- D
Deadline -D

Soccer -Cart
Magic Voice
International

Soccer - Carl

D-Disk T-Cassette

Cart-Cartridge

.onsulianl - D .

Paperclip
w/Spellpak -0.'

Super Busscard 11
■icme Inventory-D .

Recipe -D

Audio/Video Cat - D

Mail List - D ..

Stamps ■ D
B.I. SO Card ... .

CARDCO
Cardpnnt/B

Cardco l G
CardOoarfl/5 .. .
Cardkey
Cassette Recorder .

Printer Utility ■ D/T
Write Now - Cart ...

riail Now ■ D

:ile Now ■ D
Graph Now - D

Spell Now ■ D ....

LO-1 Printer
LQ-2 Printer

LO-3 Printer

RS-232 Interface ..

COMMODORE
Assembler-D

Easy Finance I. II,

III, IV-D
Easy Calc -0
■asy Mail - D ... .

iasy Script - D

iasy Spell - D
Logo - D

ihe Manager- D ...

General Ledger ■ D .

Accts. Rec. -D
Accts. Pay-D .

Magic Desk -D
Zork I. II or III -D..

.69.95

.84.95

... .Cal

.23.95

23.95

.23.95

23,95
..23.95

...Cal

..47.95

..64.95

.59.95
39.95

.37.95

..19.95

.34.95

..29.95

.,27.95

..27.95

.27.95

.. Cal

....Cal

...Cal

....Cal

..39.95

.19.95

.64.95

..19.95

.44.95

.19.95
57.95

..39.95
.39.95

.39.95

39 95
. 52.95

.32.95

32.95
32.95

32.95

29.95
54.95

22.95

ELECTRONIC ARTS - See
Alan section tor items and

prices

EPYX
Baroie-0 27.95
G.I, Joe-0 27.95
Hotwnaers-D 27.95
Impossible Mission -D .27.95

World's Greatest

Baseoail- D 27.95

HANDIC
64 Forth -Cart 29.95

64Gra!-Cart 23.95
Stat 64 -Cart 23,95
Calc Result Easy-Can. .34.95

Calc Result Adv - Cart. 69.95

The Diary -Cart 23.95
The Tool ■ Cart 29.95

INFOCOM - See Atari
seciion for items and prices

INSTA(CIMMARON)
Insta-Writer -Cart ... .39.95

Insta-Mail-D 24.95

Insta-Flle- D 49.95
Management Combo . 64.95

Insta-Calc ■ Cart/0 ...31.95
Insta-Graph - D 24.95

Insia-Vestor ■ D 31.95
Insta-Speed ■ D 99.95

Insla-Scfied-Cart/D 49.95

Insta-Music -Cart/0 . .79.95
Invest Combo . . . .74.95

MISC. COMMODORE

Ken Uston's

Blackiack- D 49.95
Duick Brown Fox-D/Cart34 95

MISC. C0MM. icontd )

Beyond Wollensiein - D 23.95
Sam - 0

Mae Assembler ■ D .

Jupiter Mission-D ..
Spelunker-D

Stelth ■ D
Bungling Bay ■ 0 ....

Dr Creep - D
Adventure Writer-0

Speedwri ter'• 0
Bruce Lee-D/T .....

On-Field Tennis - D/T

Graphics Basic - D
Air Rescue I ■ D/T .

Challenger • D/T

.41.95

49.95
34.95

.23.95

.23.95
20.95

20.95
37.95

49.95
23.95

22.95
.23.95

.23.95

.23.95

Temple ol Apshai ■ D/T27.95

Omnitrend Universe - D 69.95

Raid Over Moscow - D 27 95

H.EH.O.-Cart 31.95
Decatholon ■ Can ...31.95

To Order Call Toll Free

800-558-0003
For Technical fnfo, Order

inquiries, or for Wise. Orders •

414-351-2007

Ultima III -D
Flight Simulator II -D

Nig.hi Mission/

Pinball-O/T
Home Accountant ■ 0

Step By Step ■ D/T
Barren s Sal. - D

Bristles - D/T

Telestar 64 ■ Cart .
Star League

Baseball - D/T
Castle Wolfenstein ■ D

Masierlype • O/Cart

Altec - 0

Strip Poker - D .
Astro Chase -0/T

RipFIOD - 0/T

41.95

.37.95

20 95
.49.95

44.95
.67.95

20 95
37.95

22.95
20.95

27 95

27.95
23.95

20 95

20 95

F-15StnkeEagle-0/T23.95

Movie Maker-D 41.95
Data Manager II - D ...34.95
Word Wrlier-0 . .34.95

Millionaire ■ D . -.37.95
Boulder Dash - D .. ..23.95

VIPTerminal-D. .. 39.95
Westridge Modem ... 79.95

Doodle-D. . .i. 23.95

PARKER BROS Call

SSI CaH

SPINNAKER
Adventure Creator ■ Cart 27,95

All in the Color
Caves-Cart 22.95

Alphabet Zoo ■ Can .23.95
Delta Drawing - Can .. .27.95

Facemaker ■ Cart .. . .22.95
Fraction Fever-Cart. ..22.95

Grandma's House - D . .23.95

Kids on Keys-Cart ....22.95
Kidwriter-0 22.95
Kindercomp - Cart .. ..22 95

Search/
Amazing Thing ■ D . ..27.95

Snooper-1 ■□ 30.95

Snooper-2-D 30.95

Story Machine ■ Can . .22.95

Trains ■ D ..27.95

SYNAPSE
Blue Max-0/T 23,95

Fort Apocalypse ■ D/T 23.95

Necromancer- D/T . 23.95
New York City- D/T . 23.95

Quasimodo-D/T ....23.95
Rainbow Walker -D/T .23.95

Relax Stress

Reduction Sys 99.95
Zawran-D/T 27.95

T1MEW0RKS Call

TOUCH TABLETS
Koala Pad ■ D . . 69.95

Koala Pad-Can .. .74.95
Animation Station - D .. 59.95

omput(ftbuLtu

ORDERING INFORMATION. Please specify system. For fast delivery send cashier's check, money order or direct bank translers. Personal

and company checks allow 2 weeks to clear. Charges for COD are $3.00. School Purchase Orders welcome. In CONTINENTAL USA, in
clude $3.00 shipping per software order. Include 3% shipping on all Hardware orders, minimum $3.00. Mastercard & Visa please Include

card # and expiration date. Wl residents please add 5% sales tax. HI, AK, FPO, APO, Canadian orders —add 5% shipping, minimum $5.00.
All other foreign orders, please add 15% shipping, minimum $10.00. Ail 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 to obtain an RA* or your return

will NOT be accepted for replacement or repair. Prices and availability are subject to change without notice.

COMPUTABIUTY

PO Box 17882
Milwaukee, Wl 53217

ORDER LINES OPEN

Mon-Fn 11 AM - 7 PM CST
Sal 12 PM-5PM CST

)I~ATARI 
Bring the trivia craze home with 
P.Q. The Party Quiz aam. for 
the Atarl and the CBM 64 . Call 

ATARI is a Irademarkol A TARt. INC. 
STAR MICRONICS 
PRINTERS 

Atarllnc. has cut all hardware Gemini lOX .. 265 
and software prices. Please call Gemin i 15X .. 389 

I!mfo~r~~~~cfu~rr~e~nr,t&'if:::: ___ -j Delta 10X . ... 419 
Delta 15X ... . 579 

..... 333 Radix 10X . .. . 579 Gemini 10X and Apeface 
Prowri ter and Apeface .409 Radix 15X .. .. 699 

PRINTERS 
Alphacom 40C 
wllnterface . 

Alphacom 
w/lnterface 1 

Axiom AT·550 
. ... : . . . .. 279.00 

CBM 64 . . ........ .. ..... . 
SX·64 Portable .. . .•. • ...... Cali 
1541 Di sk Drive .. . .•........ Cali 
1526 Printer ....... • .• . .. . 279.00 
1530 Datasette ........ ... . 66 .00 
1702 Monitor ...... . .. . ..... Call 
1650 ADfAA Modem .. . .. . . . 89.00 

Prowrller + Aid In terl. + Cable ... 
Gemlnl1 0X and Cardeo + G 
Prowrlter and Cardea + G ... 

. .. 485 ~~~~~.:.. :. . . ~4!.!1!!9l .339 

. .. 414 

Epson .... .. .. Call L;;~;t.j~.!!!l:2!.~i!:.;.i1tt.;';mrttoir~~i 
Prowriter I .... Call T 
Riteman .. . . .. Call Baud ........ . Ca ll 

'" 
Aid InterlaSl 1 
Ape Face .. 
R· Verter Modem 
Adaptor 

MPP 1150 .. 

Ac ceSSORIES 

~F~~k'6K 's'u'rie", ..• 29ci~ 
819 foot 32K Butler ..... Call 
Big Foot 64K Butler .... Can 
Gemllll tOX 8K Upgrade .. Call 
Koala Pad . 0 ... . .69.9S 
Koa~ Pad · cart ...... 74 .95 
Humpty Ounp· 0 .. .. 29 . 9~ 
Monitors ............. Call 
Compuserve Starter ... 27 . 9~ 
Elephant SS / SD . . .. . 17.00 
Verf)atim SS I OO .••.. 20 .00 
Elephant SS I DO .•... 20.00 
Triang le Rtplacement 
Keyboard lor <100 . . .5<1 .95 
Allen VOice Box It· D . 99.95 
Omnimon . . .... 82 .95 
BROOERBUNO 
Bank Streel Writer' 0 ~9 . 95 
Choptifter · O ........ 23.95 
Orol- O .••...•..• .. 23 .95 
Gumball·O ......... 23.95 
loderunner· D ....... 23 .95 
Mask 01 the Sun' 0 ... 27.95 
Operation Whirlwind· 0 27.95 
Spelunker' 0 .. 23.95 
Stellll·O ........... 23 .95 
Whls1ler'S Brother - 0 .. 23.95 
DATASOFT 
Brucelee'OIT ...... 23.95 
Dallas'O .. •...•..• 23.95 
Healhclitt· OIT ...... 23.95 
Letter Wlzarc!· D .. •.. 3<1 .95 
Mlcropaimu ·O ...•.. 23 .95 
Sj:Je1l Wlufc! . 0 •.. . .. 34.95 
JunoFlrsl' OIT ...•.. 20.95 
lost Tomb· OIT ..... 27.95 
Mancopter • D IT ..... 27.95 
Meric!anIII · DIT ..... 27.95 
ELECTRONIC ARTS 
Archon · 0 .......... 29.95 
Pinball Construction· 0 29.95 
M.U.l.E·D •....•... 29.95 
Muraer / Zinc!erneul- D 29.95 
OneOnOne'O ....... 29.95 
Archon II . 0 ......... 29.95 
Financial Cookbook · 0 .37.95 
Mu,lc Construction· 0 .29.95 
EP"fX 
Dragons I Pl!rn . 0 .... 27.95 
Fun WiIhArt· Cart .... 27.95 
Gateway to Apshal ·Cart27.95 
Jumpman Jr. ' Cart ... 21.95 
Jumpman· Oil ...... 21.95 
Pitstop II . Can •. • ... 27.95 
Puzzlemanla·O ..•••• 23.95 
Summer ~es' 0 .... 27.95 
Temple 01 ApSllal· 0 / T27 .95 

INFOCOM 
Deaaline • 0 ..... ... 29.95 
Enchanler'O ........ 23 .95 
Infidel· D .......... 34 .95 
Planettall • 0 ........ . 2<1.95 
Sorcerer· ° . 34 .95 
Starcro~' 0 ........ 29 .95 
Suspended' O . . ... 29.95 
Witness, 0 .......... 3-4 .95 
Zork I. 1I0rlll·0 .... 27.95 
Sea Stalker· O. . .... 24.95 
Cunhroats· 0 .. . .24 .95 
MISCELLANEOUS ATARI 
Zombies' 0 ......... 23.95 
Codewrlter • 0 . ...... 69.95 
Slar league Baseball 
0/T. .............. 22.95 

Star Bowl Football· 01T22 .95 
Deatll In tile 
Caribbean· O. . •.. 27 .95 

Dino Eggs· 0 •.•••... 27.95 
The Heist· 0 ... . . ... 23 .95 
Gyruss • Cart . . 3-4.95 
SlarWars ·Cart •..... 34.95 
Master Type · O/Cart . 27 .95 

~1.li~~~i~~t.o.r . t ~: .o : : ~~ : ~~ 
Cas1le Wallenstein· 0 .20.95 
Compusef'o'e Starter Kit 3<1 .95 
Home Accounlant . 0 • .49.95 
Ken USlon's 
BlackJack'O ....•. <19.95 

Megatont • 0 .. . ..... 19.95 

~g~l~e~a~~~~cg .I~'. :~~~~ : ij~ 
Pogo Joe • 0 . . .. 20.95 
Ultima II!. O. . .41 .95 
Jupiter Mission' D .... 34 .95 
Boulder Dash - O/T .. 20.95 
Scraper Caper' Can .•. 34 .95 
Miner 2049'er • Cart .3-4 .95 
Beachhead · Oil ..... 23 .95 
Millionaire· 0 . • ..• . 37.95 
Soy vs. Spy· 0 ...... 23.95 
Li lestyle • 0 .... .34.95 
MPP Modem Driver' 0 . 19.95 
Microliler' Can . . 34.95 
Mlcrocheck·O . .34.95 
Montezuma 's 
Revenge· Cart ..••• 34 .95 

Mr . Oo·sCasli1!·Cart .3<1 .95 

~r:!g~~rt~ ~ %a~ .. . ... JU~ 
Stickybear·O ...... . 27.95 
Fischer Price· Cart ... 19.95 
Windham CIa~ics' 0 .. 3-4 .95 
Omn"rend Universe· 0 69 .95 
Raid Dv!r Moscow· 0 .27.95 
H.E.R.O. · Can ....... 31 .95 
DecalhOion • Cart ..... 31 .95 

Silver Reed .... Call .. Ca ll MPP 1000 C .... Call 
Toshiba 1351 . . CalJ . . .. 79.00 R·Verter Modem 

Kit il l . 169.00 
E, ~,an cle r for 

Toshiba 1340 .. Call Adaptor .... 39.95 

XL .... 99.95 

SAT.· O. . ...... 59.95 
OPTIMIZED SYSTEMS 
AcUon . Cart . .. 69.95 
Basic Xl· Cart . .69.95 
MAC 165 . Cart ...... 69.95 
OOSXl·o .......... 27.95 
Action Aid . O. . ..... 27.95 
C65·0 ..... _ ...... 59.95 
Handy·Writer • 0 ..... 89.95 
Poslal Tool · 0 .. ..... <11 .95 
Print Tool· 0 ........ 41.95 
SSI 
Carrier Force· 0 ...... 41.95 
ComDal l eader· OIT .. 27.95 
Cosmic Balance II • 0 . . 27 .95 
Cosmic Balance' 0 .... 27.95 
Broadsides· 0 ...... 27 .95 
War in Russia' 0 .. .. 55.95 
50 Mission Crush· 0 .. 27 .95 
Oueslron' D .. 34.95 
Rails West· ° . .27 .95 
80mb Alley· 0 ....... 41.95 
Computer Ambush· 0 .<1\.95 
Galacllc Advenlures . 0 41 .95 
Computer Baseball· 0 .27 .95 
Relorger 88· 0 ....... 41.95 
Objective Kursk' 0 .... 27.95 
SYNAPSE 
Synlile·O .... ...... 5<1 .95 
Syncalc' D. 54.95 
Synllend·D ......... 54.95 
Synchron' 0 ........ 29.95 
Syncomm • 0 .. ...... 29.95 
Synstock·D ... ..•... 59.95 
Relax·O . . ..... 99.95 
Ailey Cat • OIT ...... 23.95 

D· Disk T ·Cassette 
Cart · Cartridge 

s~;;:;;:;;i;; : ~ ~ ~ :: JU~ 
Oil ...... 23.95 

Master Composer' O .• 27 .95 
RaId Dv!r MGscow' 01T27 .95 
Scrolls of 
Allaoon· OIT . . .. 23.95 

ACTIVISION ' . Call 
BATIERIES INCLUDED 
Consultant· O . . .. 69.95 
Paperclip 
w! Spellpak • 0.: .... 8-4.95 

Super Busstatd II ..... Call 
HameInvento'Y'0 .... 23.95 

::e:,v~eo cai ~ 0 :: : ~~ : ij~ 
Mall US! • 0 .. . .. 23.95 
Stamps· D .. . .23 .95 
B.1. 80 Card •......... Call 
CARDCO 
CardprlnllB .•.•... <17 .95 
Cardco • G .. 64.95 
Cardboard!5 59 .95 
Cardkey ............ 39.95 
Casselle Recorder .... 37 .95 
Prinler Utility· O/T ... 19.95 
WrileNfIW·Cart .... 34.95 
Mail Now· 0 . . ..... 29.95 
FHe NfIW . 0 . . . .... . 27 .95 
Graph Now, 0 ... 27.95 
Spell Now ' O . . .27.95 
lO'1 Primer •....••...• Call 
lQ·2 Prlnler . . . Call 
LQ·3 Printer . . .. .. .. Call 
RS '232 Interlace . .... .. Call 
COMMODORE 
Assembler · 0 ........ 39 .95 
Easy Finance I 11. 
III. IV . 0 •........ . 19 .95 

Easy Calc' O . . . . ... 64.95 
Easy Mail · D .. . ... 19.95 
Easy Script· O . • .. 4<1.95 
Easy Spell' 0 ........ 19.95 
logo· D ......... ... 57.95 
The Manager· 0 ... ... 39.95 
Generall8{jger D . 39.95 
Accts. Rec . · 0 ... .... 39.95 
Accts . Pay· 0 . . .39 .95 

~~~t ~~~ 111
0
_ b : : : : : ~~ :~~ 

To Order Cali Toli Free 

800·558·0003 
For Technical Info, Order 

Inquiries, or for Wise. Orders · 

414·351·2007· 

....... 32.S5 
32.95 

.32.95 
.... 29.95 

•. !14 .95 

....... 22.95 
ELECTRONIC ARTS - See 
Alarl secliOn lor Itams and 

~"" EPYX 
Barble·O .. ... 27 .95 
G.I. Joe. 0 . .. .... 27.95 
HotWhe!Is'O ..•...• 27.95 
ImpossiDle Mission· 0 .21 .95 
Workl 's Greatest 

Baseball- O . .. 27 .95 
HANDIC 
&4 Forth ' Cart . . ..• 29.95 
64 Gr1!' Can .. . ..• 23.95 
Stat 64 . Cart ....... 23.95 
calc Aesun Easy·Cart .. 34 .95 
Calc Resuh AdV· Can 69.95 
TM Diary· Cart . • .. 23.95 
The Tool· Cart . .29.95 
INFOCDM - See Alarl 
section lor items and prices 
INSTA (CIMMARON) 
Insla'Writer • Can •..• 39.95 
Insta·Mall· 0 .. . .. 2<1 .95 
Insla·Flle • 0 ........ "9.95 
Management Combo ... 6<1 .95 
Insta·Calc· Cart/O ..• 3\ .95 
Insta·Grapll·D .. ... . 2<1.95 
Insla ·V9stor·O ..•... 31 .95 
Insta·Speed · O ..... 99 .95 
Insta·Sched· Cart/O .• 49.95 
Insta'Muslc' Cart/O .. 79.95 
Invest Combo . . .. 7<1 .95 
MISC. COMMODORE 
Ken Uston's 
Blacklack· 0 ....... .49.95 
Oultk Brown Fox·0/Cart34.95 
Ultimalll · 0 ......... 41 .95 
Flight Slmulalor II . 0 .. 37.95 
NI~ht Missloni 
Pinball, 0 I T ..... .. 20.95 

Hame Accountant · 0 . A9.95 
Step By Step· 01 T .• .<IUS 
Barron $ Sal. ' D .•... 67 .95 
BrisllM · OIT ....... 20.95 
Telestar64· Cart •••.• 37.95 
Star League 
Baseball· OIT ...... 22 .95 

Castil! Wollef1steln • 0 .20.95 
Master1ype • o/ Cart . 27 .95 
Altee • 0 . . .27 .95 
Strip Poker · 0 . . . .23.95 
AstlO Chase · OI T .20.95 
AlII Flop · 01 T ....... 20.95 

Prometheus .... Call 

MISC. COMM. (conrd .1 
Beyond WoUensteln • 0 23.95 
Sam ' O ••..•.••.... 41.95 
Mae AssemDler· 0 .... 49.95 
.;uplter Mission' 0 .... 34 .95 
Spelunker - 0 •....... 23.95 
Stehh • 0 ........... 23.95 
Bungl ing Bay· 0 ..... 20.95 
Or. Creep · 0 ........ 20.95 
AdVenture Writer· 0 ... 37.95 
Speedwrlter'· 0 .... ~9 . 95 
Bruce lee · OIT ...... 23.95 
On·FIeld Tennis · Oil . 22 .95 
Graphics Basic· O ..•. 23.95 
Air Rescue I· OI T .... 23.95 
Challenger· Oil . .... 23.95 
F·15 Strike Eagle· olT 23.95 
Movil! Maker' 0 ...... 41 .95 
Data Manager II· D ... 34 .95 
Word Writer · 0 . . 3U5 
Mililonalre·O •••.••• 37.95 
Boulder Dash · 0 . 23.95 
VIP Terminal· 0 ....•• 39.95 
Westridge Modem .. .. 79.95 
Inldle·O . • •. , •• 23.95 
PARKER BROS . ..... Call 
SSI .•.. .•..•.. .. Call 
SPINNAKER 
Al:\venture Creator· Can 27 .95 
AI! In Ihe Color 
Caves ' cart ........ 22 .95 

Alphalll!t Zoo· Carl ..•• 23.95 
Della Drawing· Cart ... '17 .95 
Facemaker' Cart .... 22.95 
Fraction Fever· Cart .. 22 .95 
Grandma's House· 0 .. 23.95 
Kids on Keys' Cart .•.. 22.95 
Kldwrlter·O ......... 22.95 
Klndercomp • Cart .•.. 22 95 
SearCh l 

Amazing Thing· 0 21.95 
Snooper - I . 0 . . .. 30.95 
Snooper -2 • 0 •...... 30 .95 
Sto'Y Machine' Cart 22.95 
Trains' O. . .. 27 .95 
SYNAPSE 
Blue Max' OIT ...... 23.95 
Fon Apocalypse· DI T . 23.95 
Necromancer· OI T .•• 23.95 

~:s~C.itbif ~:.: jU~ 
RaInbow Walker· OI T .23.95 
Relax Stress 

=;t'~/Sr. ' .. :::: : ~~ : ij~ 
TlMEWORKS • .. Call 
TOUCH TABLETS 
Koala Pad ·0 ....... 69.95 
KGaIa Pad· Carl ••..•• 74 .95 
Animation Station · 0 .. 59.95 

COMPUTABILITY 
POBox 11882 

Milwaukee. WI 53217 

ORDER LINES OPEN 
Mon·Fri \I AM· 7 PM CST 
Sal 12PM ·5 PMCST 



Apple Version Notes
Kevin Martin, Editorial Programmer

The object of the two-player Apple version

of "Canyon Runner" is to navigate through

a twisting canyon while trying to shoot

down an opponent. But beware, your oppo

nent will also be shooting at you.

The program is written in two parts and

requires game paddles and a disk drive. Pro

gram 5 is all machine language and mus-: be

entered with the built-in monitor (see your

Apple manual if you are unsure of how this

is done). After Program 5 is entered, BSAVE

it with the filename CANYON.ML using a

starting address of $6000 and length of

$923. Once you have saved Program 5, en

ter the loader program (Program 6) and save

it. To play the game, load and run Program

6, which will load in and check the machine

language from Program 5, then start the

game.

When the program is run, you will be

presented with a screen containing man)'

options. Each player can choose his own

level of difficulty. Player 1 increases or de

creases his difficulty level by pressing X or

Z, respectively, while player 2 uses the left

and right arrow keys to accomplish this. If

you wish to play alone, press S for the solo

option.

There are two types of shots. If you

press A at the start of the game you will be

playing with altitude bombs which explode

at the altitude at which they are fired.

The second type of bomb, the detona

tion bomb (chosen at the start of the game

by pressing D), will change its altitude as

you change the altitude of your, plane, so

you can continue to adjust your altitude to

the altitude of your opponent after the shot

is fired.

The overall width of the canyon can be

adjusted by pressing the numbers from 1 to

3. The higher the number picked, the nar

rower the canyon.

Once the options have been chosen,

you can start the game by pressing both

paddle buttons simultaneously. The planes

are moved from left to right using the

paddle. Altitude is changed using the key

board. Player 1 can increase or decrease his

altitude with the A and Z keys. Player 2 can

make his plane climb using the semicolon

and descend using the period. An altitude

reading for each player is displayed at the

bottom of the screen.

At any time during the game, you may

fire a bomb at your opponent by pressing

the paddle fire button. A countdown reading

will appear at the bottom of the screen

showing the time until impact.
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Apple Version Notes 
Kevin Martin. Editoria l Progra mmer 
The object of the two-player Apple version 
of "Canyon Runner" is to navigate through 
a twisting canyon while trying to shoot 
down an opponent. But beware, your oppo
nent will also be shooting at you. 

The program is written in two parts and 
requires game paddles and a dlsk drive. Pro
gram 5 is all machine language and mus': be 
entered with the built-in monitor (see your 
Apple manual if you are unsure of how this 
is done). After Program 5 is entered, BSAVE 
it with the filename CANYON.ML using a 
starting address of $6000 and length of 
$923. Once you have saved Program 5, E!n

ter the loader program (Program 6) and Have 
it. To play the game, load and run Program 
6, which will load in and check the machine 
language from Program 5, then start the 
game. 

When the program is run, you will be 
presented with a screen containing many 
options. Each player can choose his own 
level of difficulty. Player 1 increases or de
creases his difficulty level by pressing X or 
Z, respectively, while player 2 uses the left 
and right arrow keys to accomplish this. If 
you wish to play alone, press 5 for the solo 
option. 

821~:233,008, 133,225,133,227,209 
8216:1 33,229,23~,227,23~,229,~22 
8222:23121,229,141,244,121132,169,12121 
8228:121121121,1 33,224,133,226, 1 33,117 
82 34:228 ,133,2~3, 1 33 ,2~5,169,~89 
82413:12146 , 141,12147,1211212,173,12148,249 
8246:12'112'12,133,212 , 173,12149,1211212,113 
8252: 13 3,2 1 3, 16121,1312'13, 169, 11212, 12172 
8258: 145 , 212, 16~, ~~6, 169, ~38, ~2 8 

8264:145, 2 12,2~~,192,~23,2~8,~28 

827~ : 247,1 69,~~6 ,14 5,212,2~~,~33 

8276:192,12129,21218 ,2 49,169,1211217 , 17121 
828 2 : 141,~14 ,~~6, 16~,~~~, 185 ,~84 

8288: 121121121,22 4 , 145,224 , 185 ,121121121,1121 6 
8294:225 ,145 , 226,185,121121121,226,12185 
8 3121121: 145,2 28,2121121,21218,2 3 8 ,169,121 16 
831216: 121121121,133,12187,169, 125,121 32,1 48 
8312:~22,~38 , 169,~~4,133,~84,~58 

8 3 18: 169, ~05, 1 33, ~85, 16~ , ~~9,175 

8 324 : 185,161 ,~38, 14~, 129,006,023 
8 33121 :121 32,12122,1213 8,1 72, 129,1211216,121 25 
8336 : 1 36,~ 16,241, 169,~~6, 1 33,077 
8342 :121 84 , 169 ,121121 8,1 33 ,12185,16 121,1212 1 
8348:1210 3, 185, 157,1l1J38~ 141l1J~ 129~1l1J41l1J 
8354:1l1J06~0 32~022,1l1J38~ 172~129,049 
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There are two types of shots. If you 
press A at the start of the game you will be 
playing with altitude bombs which explode 
at the altitude at which they are fired. 

The second type of bomb, the detona
tion bomb (chosen at the start of the game 
by pressing D), will change its altitude as 
you change the altitude of your. plane, so 
you can continue to adjust your altitude to 
the altitude of your opponent after the shot 
is fired. 

The overall width of the canyon can be 
adjusted by pressing the numbers from 1 to 
3. The higher the number picked, the nar
rower the canyon. 

Once the options have been chosen, 
you can start the game by pressing both 
paddle buttons simultaneously. The planes 
are moved from left to righ t using the 
paddle. Altitude is changed using the key
board. Player 1 can increase or decrease his 
altitude with the A and Z keys. Player 2 can 
make his plane climb using the semicolon 
and descend using the period. An altitude 
reading for each player is displayed at the 
bottom of the screen. 

At any time during the game, you may 
fire a bomb at your opponent by pressing 
the paddle fire button. A countdown reading 
will appear at the bottom of the screen 
showing the time until impact. 

8 360 :006, 136,016,241 , 169,015~239 
8366: 14 J , ~02, 006, 141 , ~0 3, 006, 217 
8372: 169,~02,141, 16~,006, 169,059 
8378: ~33, 141 , 163, ~ 06, 169, ~08, 194 
8384: 141,0 3 1, 208,076, 228,12132, 140 
8 3 90:032, 175,03 4, 165,1l1J20, 105,217 
8396:010,197,020,208,252,173,1214121 
84 ~2:002,~06,141,~18 ,006,173,044 

8408:003,006, 141,@19,0~16, 173,052 
8414:031,208,201,12105,21218,063,170 
8420: 173, 163,006 , 20 1 ,033,240,020 
8426:028,169,033,141,163,006,006 
8432: 169 ,01 6,141 ,227,035,1 69 ,229 
8438:~06, 141 ,228,~35, 169,017,074 
8444:252,1332,247,033,141,233,166 
845121:035,169,006,1 4 1,234,035,110 
8456:076,198,032,169,036,141,148 
8462: 163,0~16, 169 ,002,14 1 ,227,2 1 0 
8468:035,169,006,141,228,035,122 
8474: 169 ,003, 141 ,233,035, 169,008 
8480: 006,141,234,035,076,198,210 
8486:~32,201,~03,208,010,206,186 

8492'16~,~06,208,005,169,003,~83 

8498: 141, 16~,~06 , 16~, 177, 173,~99 
8504:16~,~06,009,016,145 ,~ 88,224 



SERIOUS 64 SOFTWARE
INDISPENSIBLE TOOLS FOR YOUR COMMODORE 64
OTHER NEW SOFTWARE COMING SOONI

DATA BECKER It

The ultimate source"

for Commodore 64 Information

PASCAL 64
This full compiler produces fast 6502

machine code. Supports major data Types:

REAL, INTEGER, BOOLEAN, CHAR,

multiple dimension arrays, RECORD, RLE,

SET and pointer. Offers easy string handl

ing, procedures for sequential and relative

data management and ability to write IN
TERRUPT routines in Pascal! Extensions

included for high resolution and sprite

graphics. Link to ASSEM/MON machine
language.

DISK $39.95

DATAMAT 64
This powerful data base manager handles

up to 2000 records per disk. You select the

screen format using up to 50 fields per

record. DATAMAT 64 can sort on multiple

fields In any combination. Complete report

writing capabilities to all COMMODORE or

ASCII printers.

Available November DISK 839.65

TEXTOMAT 64
This complete word processor displays 80

columns using horizontal scrolling. In

memory editing up to 24,000 characters

plus chaining of longer documents. Com

plete text formating, bfock operations, form

fetters, on-screen prompting.

Available November DISK 139.95

ASSEMBLER /
MONITOR 64
This complete language development
package features a macro assembler and

extended monitor. The macro assembler

offers freeform input, complete assembler

listings with symbol table (label), condi

tional assembly. The extended monitor has

all the standard commands plus single

step, quick trace breakpoint, bank swit

ching and more.
DISK $39.95

DEALER INQUIRIES INVITED

All DATA BECKER software books have

inside disk storage pockets, and heavy vinyl

ring-binder covers for maximum durability

and easy reference access.

AVAILABLE AT COMPUTER STORES, OR WRITE:

Abacus BUB Software
P.O. BOX 7211 GRAND RAPIDS, Ml 49510

Exclusive U.S. DATA BECKER PuMWwfS

For postage & handling, add $4.00 (U.S. and

Canada), add S6.00 tor foreign. Male* payment

In U.S. dollars by chock, money order of

charge card. (Michigan Residents add 4%
l tax.)

FOR QUICK SERVICE PHONE (616) 241-5510

Commodore 54 la a no. T.M. of Commodore Busiiwu Machinra

SERIOUS 64 
INDISPENSIBLE TOOLS FOR YOUR COMMODORE 64 
OTHER NEW SOFTWARE COiliNG SOON I 

~ 
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PASCAL 64 
this full compiler prodUC8S fast 8502 
machine code. Supports major deIa Typee: 
REAL, INTEGER, BOOLEAN, CHAR, 
multiple dlmenalon anaya, RECORD, FILE, 
SET and pointer. Offers euy atr1ng handl
Ing, procedures for sequential and relative 
data management and abliHy to write IN· 
TERRUPT routines In PucaJl extensions 
Included for high resolution and aprlte 
graphlca. Link to ASSEMIMON machine 
language. 

DISK ".15 

DATAMAT 64 
this powerful data bue manager handlell 
up to 2000 recorda per disk. You ealect the 

"screen format using up to 50 fields per 
record. DATAMAT 84 can eorl on muHlple 
flelda In any combination. Complete report 
writing capabllltI .. to all COMMODORE or 
ASCII printers. 

Available Novemb4ir DISK 131.15 

I-.. 

~ IJ6I r.t 

I 

TEXTOMAT64 
this complete word proceuor dlaplays 80 
columns using horizontal scrolling. In 
memory edijlng up to 24,000 characters 
plus chaining of Iongar documenta. Com· 
plete text formating, block operations, form 
letters, on·screen prompting. 

Available November DISK Sst.1I8 

ASSEMBLER I 
MONITOR 64 
This complete language development 
package feature. a macro _bier and 
extended monHor. The macro .... mbler 
offera freeform Input, complete .... mbler 
IIatinge wHh symbol tebIe (label), condI
tional ueembly. The extended monHor has 
all the standard commands plus .Ingle 
step, quick trace breakpoint, bank awn· 
ching and more. DISK S •• 1I8 

DEALER INQUIRIES INVITED 

~,$ 
~ ~w~ 

I.ISL£Il P 
"'" Asstr;(Jlolot¢ 6" 

#RAM 

A OA fA BeCKeR P 

DATA BECKER .. 
"The ultimate IOUn:." 

lor Commodona 64 Information 

All DATA BECKER software book. have 
Inside disk storage pock.ta, and heavy vinyl 
rlngoblnder covers for maximum durability 
and euy reference .ce .... 

AVAll..AlllE AT COMPUTER STORES, OR WRITE: 

AbtK::us _ Sdtware 
P.O. BOX 7211 GRAND RAPIDS, 11141510 

EJldueNe U.'. DATA ReKER"".......,. 

For poologo • ""ndllng. _".00 (U.S. end ~ 
Canida). _11.00"" 1OfoIgn. 101 ... _, IIIIiiiiII 
In U.S. doUara by cheek. money order of II 
charge caret (Michigan Rerlktentl add 41M. 
saln tax.) .. 

FOR QUICK SERVICE PHONE (Ill) 241·5510 
Com/l"lOCklrti $4 Ie. teo. T.W. of CommoclOtt Bu"'*' MIlCh ... 



8510:173,

8516:08B.

8522:240.

8528: 160;,

8534:012,

8540:185.

8546:192,

8 : 141 ,

8 558:105,

8564:105,

8570: 141 ,

8576:015,

8582:002.

858B: 141 ,

8594:194,

8600:165.

8606:230,

8612:169,

8618:251,

8624:165.

8630:133.

8636:160.

8642:03B,

8648:009.

8654:000,

8660:200.

8666:230.

8672:189.

8678:232.

8684:192.

8690:145.

8696:20B.

8702:243,

8 708:001,

8714:006.

8720:006.

B726:006.

8732:208.

8738:210.

B744:208.

8750:006:

8756:022

8762:169.

8768:174

8774:169

8780:185

8786:032

8792:136

8798:085

8804:032

8810:084

8816:000

8822:185

8828:032

8834:136

8840:173

8846:014

8852:006

8858:006

8864:038

8870:004

8876:141

8B82:050

8888:120

8894:206

8900:201

8906:006

8912:208

8918:099

8924:076

8930:010
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173,

003

006.

006

096

2 55

029

104

001

008

210

141

193

002

204

, 006,

. 031 ,

. 076,

, 024,

. 160.

.038.

. 208,

9 208,

, 133.

,133,

210,

169,

195,

0 02,

165.

133,

206.160.

145.

206.

133.

2 30.

162.

2 05.

245.

076.

2 24.

160;

0 33.

01 1 ,

000.

200.

169,

141 .

169.

0 05.

007.

009.

00 1

000

048

087

169

133

006

133

0 38

038

241

000

037

002

208

, 038

038

241

006

113

022

016

001

013

000,

2 30,

204.

205.

064,

145,

20 8,

189.

2 32

2 06,

076,

22 4

162,

20 5.

245,

0 34,

006,

141 ,

141 ,

141 ,

141 ,

141 .

141 ,

133.

038.

001.

000.

007,

104,

022,

016.

169,

247.

169,

006.

, 128

022.

016.

001 .

185

032

. 1 36

, 169

, 141

049,006

006,076

002,201

049,006

007

076

013

240

229

173

208

229

173

020

034

002

160.

208.

198.

105,

007,

145,

246,

165,

208,

209,

169,

007,

002,

169,

203,

206,

000.

2 05.

202.

2 06,

206.

000.

200.

160.

0 38.

011,

064.

145.

208.

189.

232

005.

000.

000,

006,

006.

006.

210

208

006

169

01 1

085

032

085

140

172

169

174

169

133

020

, 140

, 172

, 076

,208

,038

,038

,241

, 133

, 006

, 169

.225

. 01 1

, 076

, 006

, 034

. 002

, 238

, 201

. 006

254,

201 .

032,

003,

230,
t~> a

169,

088,

165,

169,

003,

141,

169,

102.

, 133.

230 .

, 162.

, 200.

. 208,

, 165.

, 230.

, 189.

, 232 .

, 192.

,145.

,208.

,162,

, 205,

, 245.

, 087,

, 224 .

, 248.

,006.

, 141 .

, 141 .

,141,

, 141 ,

,141

, 141

, 141

, 125

, 133

, 169

, 247

, 160

,112

,112

, 018

, 001

, 005

, 085

, 160

, 129

, 129

, 035

.020

. 140

,172

, 076

, 087

, 169

, 168

, 035

. 208

,229

, 238

, 201

, 006

, 002

, 013

, 201

145,

006,

173,

141 ,

225,

136,

003,

024,

089,

000 ,

141 ,

192,

052,

141 .

205,

206,

002,

208,

246,

20 3,

206,

087,

162,

205,

245,

000,

2 00,

160,

038,

009,

033,

141 ,

004,

0 06,

008,

030,

003.

0 03.

, 051 .

,032;

, 084;

, 000.

,037.

, 00 5.

, 006,

, 006,

,133.

, 006..

, 133,

,173,

,014.

,006

, 006

,038

, 160

, 129

, 129

, 035

, 169

, 090

, 141

, 173

,006

, 034

, 049

, 014

, 201

, 006

, 208

, 010

195

007

028

007

214

143

1 47

247

146

•i •-> i

026

094

183

120

0 24

016

150

06 7

233

228

112

082

214

152

091

052

016

053

036

136

233

is:

05 1

06 S

059

06V

09V

220

225

123

086

04£t

11''
149

20E)

033

017

211

240

0 08

232

01:.

160

192

24 9

035

152

245

077

078

23 :i

220

02:z

137

250

04 3

05 L

213

1 16

B936:

8942:

8948:

8954:

8960:

8966:

8972:

8978:

8984:

8990:

3996:

9002:

9008:

9014:

9020:

9026:

9032:

9038:

9044:

9050:

9056:

9062:

9068:

9074:

9080:

9086:

9092:

9098:

9104:

9 110:

91 16:

9122:

9128:

9134:

9140:

M46:

9152:

9158:

9164:

9170'.

9176:

9182:

9188:

9194:

9200:

9206

9212

9218

9224

9230

9236

9242

9248

9254

9260

9266

9272

9278

9284

9290

9296

9 30 2

9308

9314

9320

9326

9332

9338

9344

9350

9 35 6

240,

132,

141 ,

077,

121 ,

206,

201 ,

006.

208,

099,

076,

010,

240,

133.

14 1,

14 1 ,

141 ,

096,

2 08.

210,

085,

240,

108,

004.

169,

012.

008,

169.

000,

035,

208.

: 205.

; 1 65 ,

; 133.

i 177.

249.

105.

133,

20 2,

: 096,

: 00 6

: 000

'212

: 005

: 006

: 006

-.240

: 029

: 076

: 064

: 210

: 006

: 173

: 064

: 200

: 006

: 0 06

: 173

: 240

: 006

: 016

: 0 06

: 036

: 018

: 009

: 006

: 006

: 141

: 206

: 206

: 000

003,

002,

0 08,

173,

00 2,

050,

007,

076,

013,

240,

04 1 ,

173,

00 3,

00 2,

0 09,

00 1 ,

00 2,

160,

136,

201 .

176,

016,

0 35,

240,

000,

006.

056.

0 32,

174,

096.

. 250.

, 024.

, 089.

,211.

, 210.

165,

020.

2 06,

2 08,

, 238.

, 201 .

, 141 ,

,032,

212

,14 1

.141

, 035

,173

. 143

. 006

, 1 73

, 169

, 00 6

, 0 06

, 2 08

.006

, 169

, 003

, 044

, 056

. 006

, 141

, 173

. 00 6

,173

, 076

, 141

, 002

, 00 1

, 006

.141

206,

208,

006,
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201 ,
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041 ,
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035,

003,

2 06,
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2 08,

2 08.
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206,

173,
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172.

03 2,
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2 00,
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, 133,
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2 2 7

, 014
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, 1 47
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. 036
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, 006

, 1 73
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, 015

. 006
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133,
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.210
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000,

239,

2 08,

041 ,

2 33,

201 ,

0 06,

00 3,

013,
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0 06,
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,006
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, 141
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, 0 04

, 097
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, 1 73
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, 006
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001 ,
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006,
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010,
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001 ,
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010,

201 ,

00 6,
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0 0 6,
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,14 1,

,016,
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, 208

,003
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, 037
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, 169
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247
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037
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210
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1 16
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09E

189

167
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183

133

053
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1 10

04 9

04 8

147

132
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142

008

109

2 03

252

012

072

091

098

, 109

, 04 5

148

012

218

2 07

, 239

, 05 2

, 017

,123

, 2 02

, 03 7

, 081

, 244

,173

,111

, 122

, 056

, 097

, 24B

,04 0

. 166

, 024

, 0 86

, 215
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,090

, 243

, 228

, 187

, 013

, 019

, 057

, 128

, 246

, 192

, 237
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October 1984

851~: 17 3~ 163~~~16~ 16f3~254:- 145, 195 
8516:088,173,0 3 1, 208,20 1 ,006,007 
8522 : 2 4 f3,f303,f376~198,f332, 1 73,028 

8528: 1 60,131216,024, 105, 121 l!1 3 , 141, 121~17 

8534 : f312,006,16~,~07,23121,225,214 

8540: 185,096 !,038~ 145,224, 1 36 :- 148 
8546: 19 2,25 5 ,2~18,2 46, 169 ,1303, 147 
8552:141,1329,208,165,1388,1324,247 
8558 : 1 ~15, 104, 13 3:-2l!18, 16 5,1389, 146 
8564: 1 1215 ,1301 ~ 133, 2l!19, 169,00121,221 
85713: 141 ,1308,2113,169,01213,141,12126 
8576:015,2113 . 169,1211217,141,192,094 
8582: 139.12, 141 . 195,1302, 169, 1352 , 183 
8588: 1 4 1 , 193, 0~12, 169, 102, 1 4 1 , 1 20 
8594: 19~,002, 1 6 5,2~13, 1 33 , 2135 , 02 4 
861210: 165!,2@4,133,206,23@,21216,f316 
8606: 230. 29.16~ 160,121013,162,0132,1513 
8612: 1 69,f3l!10 , 145,29.15,2013,208,067 
8618:251,2313,206,202,208,246:-23 3 
8624:16S.204!133,206,165,2@3,228 
86313:1 33 , 205,2313 ,206,2 3121 ,21216,11 2 
86 3 6: 1 60,064, 16 2,0~10, 189, 087,082 
8642:121 38, 145,205,20121,232,224,214 
8648 : 12'1219,208,245,16121,192,162,152 
8654 : (jJl!10, 189 . 076.1338, 1 45, 213 5, 09 1 
8660: 212113,232,224 ,1311,208, 2 45,135 2 
8666:2313,206,1613,12164,162,000,016 
8672:189,076,0 38. 145,205,2130,05 3 
8678 : 232~224,f311,208,245,1 60,030 

8684 : 192, 1 62,12100, 189,12187,038, 1 36 
869121:145 .205,20121,232 ,224, 131219,233 
8696 : 213 8,245,169,12105,248,03 3 ,1 3: 
8702: 243,03 4 ~ 141 ,0l!10, 006, 141, 05 1 
8708: 0~ll , 0~16, 169, 000, 14 1 , 00 4, ~16<;' 

8714 : 0~16, 141 • 0 ~15 , 006, 14 1 , 0 ~16, 05<;' 
8720: 0~16, 141 , 007 , 0~16, 14 1 , 008, 06 'i' 
8726 : 006, 141 , 009, 006, 14 1 ~ 12130 ~ 09<;' 
8732 : 208, 141 ,001,210, 141,00 3,22~1 
8738 : 210, 141, 0012J,20 8~ 1 41 ,003,225 

8744: 2121 8 , 14 1 , 13 48, f3~16, 141 , 05 1 , 1 2~: 

875121:006 , 1 33,087, 169,1 25,032,08tl 
8756: 022, 038, 169, 0 1 1 , 1 33, 08 4 , 25~; 
8762 : 169,0 ~ll, 1 33 ,085, 169,000, 1 0,: 
8768 :1 74,000,006,032 , 247,037,048 
8774:169,007,133,085,160,005,11 7 
8780: 185, 1~14 , 1338,140,112,006, 14 C;1 
8786:032,022,0 3 8,172,112,f306,20B 
8792: 1 36:-01 6,241, 169, 121 1 8, 13 3,(jJ3~; 

8798:085,169,000,174,001,00~,01 7 

8804:0 32,2 47,037, 169,005 ,133 ,2 1 1 
88HJ:084, 169, 002, 133,085, 173,24 i l 
8816:000,006,208 , 020, 16 0 , 014,008 
8822: 185 , 128,038, 140 , 129 ,006~ 232 
8828:032,022, 0 3 8,172,129,006 ,01 . 
8834:1 36,01 6,241 ,076,035,038 , 16U 
8840:173,001,006,208, 020,160, 19 2 
8846: 014,185,113,038,140,129,24'1 
8852:006,032,022,038,172,129,@3!~ 

8858:006,136 ,0 16,241,076 ,035,152 
8864: 038, 169,001, 1 33,13 87, 169,245 
8870:004,141,013,006,169,090,07 7 
8876: 141,049,006, 169, 168 , 14 1,0713 
888 2 :050, 00 6 ,07 6 ,225, 035,173,231 
8888:1 20,002,21211,011 ,2@ 8 ,00 6,22'~ 

8894:206,049,006,076,229,034,022 
8900:201,007,208,006,238,049,137 
8906:006,076,229,034,201,014,250 
8912:208,013,173,002,006,201,04 :5 
8918:f399, 240 ,020,23 8,0121 2,006,05L 
8924:076,229,034,201,013,208,213 
893121: 010,173,002,006,201,010, II ,:' 
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89 36 :24 0,12'03,206,1302,006,173,09 4 
8942: 132,01212,208,01219, 169,1211211,247 
8948:141,008,006,169,000, 133,189 
8954: 077, 173,244,034,239,12135,028 
896121:1 2 1,1210 2,201,0 11 ,20 8,1306 ,037 
8966: 206,050,006,12176,1341,035:- 1 64 
8972:201,1307,208,006,238,12150,210 
8978:006~(jJ76,f341,(jJ35~201,014~135 

8984: 208, 013,173,003,11106,201,116 
8990:099,240,0 213,238,1303,006 ,1 2 4 
8996 : 076,041,035,201,01 3 ,208,098 
9002 : 12110, 173,12J0 3,006 . 20 1:-0UZI, 189 
9131218:24121,121121 3 . 206 ,00 3 . 12106,173:-167 
9~14:133,002,208,005,169, 00 1,060 

9 020 : 141, 0Q19, 006, 17 3,049. 0e16, 188 
91326 : 141-,(jJl!ll, 208, 1 73,1350,006 , 1 33 
9QJ 32 :1 41,12J02,208,032~078,037,058 

912138 : 096,160,019,169,1332 .. 145,187 
9044 : 208,136,016,251 .1 73,121 1 0 ,11 0 
9050: 210, 201 . 1713, 1 76 . 025, 20 1 , 049 
912156: 085,176,011,173, 12113 . l!106 , 048 
9062: 240 , 016, 2l!16, 0 1 3 . 006, 076,147 
9068: 1~18,QJ35, 173,013,006,201, 1 32 
9121 7 4: 1211214, 2413, @l!13, 238, 1211 3 ~ ~ i!16, 1 ~16 
9080: 169,000, 17 2,0 1 3,006 .1 7 4.14 2 
9086:012~01216~032, 14@~035 ~ 169, 121~18 
9@92:0~18,056, 237 . 012,12106, 17121, 1 1219 
912198:169 ,032~032, 14 0~QJ35~169,203 

9 1 ~4:@~10, 174, 012,0l!16,032, 140,252 
911QJ: 035~096 . 20121, 145. 208~202~012 

9116: 208!'250.096, 165,12188,1 33,072 
9122: 21215, 024,11215,13212',13 3 ,21121,09 1 
9128: 165~ 089, 1 33, 2l!16~ 1 1215, ~1 0~1, 098 
9134: 1 33 ,211.1 62,0 1 8,160, r<119, 1 09 
9 14 121 : 1 77,210, 1 45,2~15, 1 36~l!116 ~0 45 

114 6 : 2 49,16 5 . 210, 1 33, 2l!15, 12124,148 
9152 : 1@ 5 ~ QJ20. 1 33 .. 210.165 . 21 1~01 2 

9i58: 1 33 ~ 2l!16~ 1~15~(jJl!10~ 1 33 ~ 211 ~ 218 
9164 : 202,208,227,12132,067,035,21217 
91 70 : 096,238,1314,12106,17 3 ,014,239 
9176:01216, 2121 1, 121121 8,21218, 12112,169,052 
9182 : 000 . 141 ,014, 0~16, 141.005,017 
9188 : 212 . 032, 14 7,1335,12196,141,123 
9194 : 131215 .21 2,12196,234,173,016,202 
920 121 : 13 l!1 6 , 141 ,016,0l!16, 1 73,017,l!187 
9206: 006,141.01 7 ,0£16,17 3 ,004,081 
9212: 2 4121,0 35,235 . 12136,1211216,21218,244 
9218 : 12129, 1 73,1211218,1211216,208,1211213, 1 73 
9224:076,14 3,036 ,169,050,141,111 
92 3121 : 1364, @~16. 169,239, 141.01211, 1 22 
9236:21121, 17 3 ,B02,0@6,141,016,056 
924 2 : 131216,169,1211211,141,1211214,1211216,097 
9248 :1 73,131216,131216,208,12197,238,248 
9254 : 064,'2106,173,064.1211216,21211,04121 
92613 : 21210,21218. 11 2,169,1216121,141,166 
9266 : 006,006, 169,100,141,064,024 
927 2 : 006,169,015, 141 ,0~ll, 210, .186 
9278:1 73,01213 . 1211216,21215,12116,01216,215 
9284 : 240,044, 14 4,02 1 ,173,003,181 
92913:0 1216,12156,237,121 18, 12106,21215,090 
9296 : 1316~0l!16, 144.12'30, 173,121513,243 
9302:006,141, 05l, 006, 076,118,228 
9308:11136,173,003,006,024 , 109,187 
9314 : 12J18~006,205,12116,006,176,013 

93213: 12109, 1 73, 0512' , 01216, 141 , 121 4 8, j,!11 9 
9 326 : 1211216, 12176,118,036,173, €150, et57 
9 332 : 131216, 141 ,@00,2~18, 169,0121'21, 128 
9 338 :1 41,1211212,208,032,216.12137,246 
9 3 44:206,00 1 ,006,076,254,033, 192 
93513:21216,1211216,1211216,21218, 13213,169 ,237 
9 356 :000, 141 ,0~ll, 2 1 0, 141,008, 129 



GETTHE MOSTOUTOF YOU

WITH ABACUS SOFTWARE

CADPAK-64
This advanced design package has outstan

ding features - two Hires screens; draw

LINES, RAYs, CIRCLES, BOXEs; freehand

DRAW; FILL with patterns; COPY areas;

SAVE/RECALL pictures; define and use in

tricate OBJECTS; insert text on screen;

UNDO last function. Requires high quality

lightpen. We recommend McPen. Includes

manual with tutorial.

DISK $49.95 McPen llghtpan $49.95

VIDEO BASIC-64 disk $59.95
This superb graphics and sound develop

ment package lets you write software for

distribution without royalties. Has hires,

multicolor, sprite and turtle graphics; audio

commands for simple or complex music and

sound effects; two sizes of hardcopy to most

dot matrix printers; game features such as

sprite collision detection, lightpen, game

paddle; memory management for multiple

graphics screens, screen copy, etc.

MASTER 64

This professional application development

package adds 100 powerful commands to

BASIC including fast ISAM indexed files;

simplified yet sophisticated screen and

printer management; programmer's aid;

BASIC 4.0 commands; 22-digit arithmetic;

machine language monitor. Runtime

package for royalty-free distribution of your

programs. Includes 150 pp. manual.

DISK $84.95

SYNTHY-64

This is renowned as the finest music syn

thesizers available at any price. Others may

have a lot of onscreen frills, but SYNTHY-64

makes music better than them all. Nothing

comes close to the performance of this

package. Includes manual with tutorial,

sample music.

DISK $27.95 TAPE $24.95

CHARTPAK-64 disk $42.95

This finest charting package draws pie, bar

and line charts and graphs from your data

or DIF, Mulitplan and Busicalc files. Charts

are drawn in any of 8 formats. Change for

mat and build another chart immediately.

Hardcopy to MPS801, Epson, Okidata,

Prowriter. Includes manual and tutorial.

CHARTPLOT-64 disk $84.95

Same as CHARTPAK-64 for highest quality

ouput to most popular pen plotters.

ULTRABASIC-64

This package adds 50 powerful commands

(many found in VIDEO BASIC, above) -

HIRES, MULTI, DOT, DRAW, CIRCLE,

BOX, FILL, JOY, TURTLE, MOVE, TURN,

HARD, SOUND, SPRITE, ROTATE, more.

All commands are easy to use. Includes

manual with two-part tutorial and demo.

DISK $27.95 TAPE $24.95

TAS-64
Technical Analysis System

for stock Market Evaluation

i..*mr,,l 11.11

TAS-64 FOR SERIOUS

INVESTORS

This sophisticated charting and technical

analysis system is easy to use. Plot more

than 15 technical indicators on a split screen

(price vs. volume); moving averages;

oscillators; trading bands; least squares;

trend lines; superimpose graphs; five

volume indicators; relative strength,

volumes, etc. Includes 100 page manual.

DISK $84.95

XREF-64

BASIC CROSS-REFERENCE

This tool allows you to locate those hard-to-

find variables in your programs. Cross-

references all tokens (keywords), variables

and constants in sorted order. You can even

add your own tokens so that you can cross-

reference tokens from other software such

as ULTRABASIC or VICTREE. Listings to

screen or all ASCII printers. DISK $17.95

3(C DEALER INQUIRIES INVITED

FREE CATALOG Ask for a listing of other
Abacus Software for Commodore-64or Vlc-20

AVAILABLE AT COMPUTER STORES, OR WRITE:

DISTRIBUTORS

final Irttita:

AOAMSOFT
16 Norwich Ave.

Rochdiie, Lines.

706-524304

Wilt Bermity;

DATA BECKER

Bilguim: Fraaet:

Inter. S«vteM MICRO APPLICATION
AVGuidume 30 147 Avenue Piul-Doumer

Bruswl 1160, Sa»gulm RugKI MaJmaison, France

2-460-1447 1732-9254

4000 Dumfdorf

0211/312085

Swttftn:
TIAL TRADING

PO516

34300 Atmrtu It
476-12304

Aintnlli:
CW ELECTRONICS

416 Login Roit)

Brisbane, Queens
07-397-0606

Cinidi

KING MCROWARE LTD.
5950 Cote des Netgts

Montreal, Quebec H3S1Z6

514/737-9335

Niw ZuliRd:

VISCOUNT ELECTRONICS

306-308 Church Street
Palmerston North

63-86-696

Abacus HI Software

Commodore 64 is a rog. T.M. of Commodore Business Machines

P.O. BOX 7211 GRAND RAPIDS, MICH. 49510
For postage & handling, acid $4.00 (U.S. and Canada), add $6.00

for foreign. Make payment in U.S. dollars by check, money order

or charge card. (Michigan Residents add 4% sales tax)

FOR QUICK SERVICE PHONE 616-241-5510

GET1HE MOST our OF 

WITH ABACUS SOFTWARE 
CADPAK·64 
This advanced design package has outstan-
ding features - two Hires screens; draw C!I\I)P!AK 
LINEs, RAYs, CIRCLEs, BOXEs; freehand 
DRAW; FILL with patterns; COpy areas; 
SAVE/RECALL pictures; define and use in
tricate OBJECTS; insert text on screen; 
UNDO last function . Requires high quality 
lightpen. We recommend McPen. Includes 
manual with tutorial. 

DISK $49.95 McPen IIghtpen $49.95 

CHARTPAK·64 

MASTER 64 
This professional application development 
package adds 100 powerful commands to 
BASIC including fast ISAM indexed files ; 
simplified yet sophisticated screen and 
printer management; programmer 's aid; 
BASIC 4.0 commands; 22-digit arithmetic; 
machine language monitor. Runtime 
package for royalty-free distribution of your 
programs. Includes 150 pp. manual. 

DISK $84.95 

DISK $42.95 
This finest charting package draws pie, bar 
and line charts and graphs from your data 
or DIF, Mulltplan and Busicalc files . Charts 
are drawn in any of 8 formats. Change for
mat and build another chart immediately. 
Hardcopy to MPS801 , Epson , Okidata, 
Prowriter. Includes manual and tutorial. 

CHARTPLOT·64 DISK $84 .95 
Same as CHARTPAK-64 for highest quality 
ouput to most popular pen plotters. 

T ed1nical N111ysis System 
IOf stocle Marlcel m luation 
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TAS·64 FOR SERIOUS 
INVESTORS 
This sophisticated charting and technical 
analysis system is easy to use. Plot more 
than 15 technical indicators on a split screen 
(price vs . volume); moving averages; 
oscillators; trading bands; least squares ; 
trend lines ; superimpose graphs; five 
volume indicators ; relative strength, 
volumes, etc. Includes 100 page manual. 

DISK $84.95 

FREE CATALOG Ask for a listing of other 
Abacus Software for Commodore-54 or Vlc·20 
DIITltIIUTORS 
I ........ 10: ..... Im: F ..... : 1:1_ 
ADAMSOfT Inttr. _ MICRO APPL£ATiON KING MICROWARE lTO. 
ta Norwtch A'll. AV~me 30 147 Av,nue Paul-Doomer 5i5O COt. cIH NI'ga 
_, lIncI. BNINI tllIO, BtlQuIm Au .. __ , Frane, M.nIJIII, 0_, H3StZ8 
706-5243D4 2.-t447 1732-9254 St4l737·i335 
Willi lit_OJ: .. _: A_III: M .. ZII."': 
DATA flECt(fR TIAL TRADING CW ElfCTROHICS VISCOIINT ElECTROfjICS 
Il0l.01_ 30 PO StS 4t8 login Road _ "'urel> Stroot 
4000 Duutkiorf 34300 Almoolt Brtsblne, Outen. Ptlmll'lton North 
D2tt13t2OSli 478-t2304 D7-397-oetl11 _ 

Commodore If4Ia a reg. T.M. of Commodore Buol".. Meehl".. 

VIDEO BASIC·64 DISK $59.95 
This superb graphics and sound develop
ment package lets you write software for 
distribution without royalties. Has hires, 
mullica lor , sprite and turtle graphics; audio 
commands for simple or complex music and 
sound effects; two sizes of hardcopy to most 
dot matrix prinlers; game features such as 
sprite coll ision detection, tightpen, game 
peddle; memory management for multiple 
graphics screens, screen copy, etc. 

~ 
~ ---------------------

=tr4= 
SYNTHY·64 

UL TRABASIC·64 

This is renowned as the finest music syn
thesizers available at any price. Ot:hers may 
have a lot of onscreen frills, but SYNTHY-64 
makes music better than them all. Nothing 
comes close to the performance of this 
package. Includes manual with tutorial, 
sample music. 

DISK S27.95 TAPE $24.95 

Thil pockoge a_ 50 powerful commando 
(many found in VIDEO BASIC, above)
HIRES, MULTI , DOT, DRAW, CIRCLE, 

BCX, FILL, JOY, TURTLE, MOVE, TURN, 
HARD, SOUND, SPRITE, ROTATE, more. 
All commands are easy to use. Includes 
manual with two-part tutorial and demo. 

DISK $27.95 TAPE $24.95 

XREF·64 
BASIC CROSS-REFERENCE 
This tool allows you to locate those hard-to
find variables in your programs. Cross
references all tokens (keywords), varfables 
and constants in sorted order. You can aven 
add your own tokens so that you can cross
reference tokens from other software such 
as UL TRABASIC or VICTREE. Listing' to 
screen or all ASCII printers. DISK $17,85 * DEALER INQUIRIES INVITED 

AVAILABLE AT COMPUTER STORES, OR WRITE: 

Abacus _ Software 
P.O. BOX 7211 GRAND RAPIDS. MICH. 49510 =:Ie 
For pestage & handling, add $4.00 (U.S. and Canada), add $6.00 III 
for foreign. Make payment in U.S. dollars by check, money order 
or charge card . (Mich igan Residents add 4% sales tax) 

FOR QUICK SERVICE PHONE 616-241·5510 
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5: Canyon Runner, Apple ML

Version by Kevin Martin, Editorial Programmer

6000-

6008-

6010-

6018-

6020-

602B-

6030-

6038-

6040-

6048-

6050-

6058-

6060-

6068-

6070-

6078-

6080-

6088-

6090-

6098-

60A0-

60AB-

60B0-

60BB-

60C0-

60CB-

60DO-

60DB-

60EO-

60ES-

60F0-

60FB-

6100-

6108-

6110-

6118-

6120-

6128-

6130-

6138-

6140-

6148-

6150-

6158-

6160-

4C 2B 61

C9 AO BO

A9 AO AO

DO CC Cl

AO AO AO

AO AO AO

AO AO Cl

DO CC Cl

8D AO DO

AO AO AO

AO AO AO

AO AO AO

AO AO DO

8D C3 CF

CF D7 CE

AO AO AO

AO AO AO

AO C4 CF

AO AO AO

Cl CD C5

AD DO D2

C5 D4 D5

AO AO AO

Cl C4 AO

DO D2 C5

D4 C8 AO

CE D3 AO

Cl D2 D4

CC BA AO

AO AO AO

AO AO AO

AO AO AO

BA 8D DO

AO Bl AO

AO C4 C9

CC D4 D9

AO AO DO

AO B2 00

A9 7A SD

20 E2 F3

F3 A9 00

60 20 AA

21 65 20

20 70 66

FO O3 20

AO 85

80 FO

85 A3

D9 C5

Cl CC

AO AO

CC D4

D9 C5

CC Cl

AO AO

AO AO

AO AO

CC Cl

D5 CE

AO AO

AO AO

C3 CF

D7 CE

AO AO

AO CF

C5 D3

D2 CE

AO AO

AO AO

D3 D3

C2 D5

D4 CF

8D CC

AO AO

AO AO

AO AO

AO C7

CC Cl

AO AO

C6 C6

AO AO

CC Cl

A9 El

OC 60

AD F7

8D 04

62 20

24 66

AD 3F

7B 63

AO AO CD

D2 AO AO

C9 CB E5

D2 AO Bl

D4 AO AO

AO AO AO

AO AO AO

D2 AO B2

CE C5 D3

AO AO AO

AO AO AO

AO AO AO

CE C5 D3

D4 AO C4

AO AO AO

AO AO AO

D5 CE D4

00 AO AO

AO AO C7

D6 C5 D2

D3 AO D2

AO AO AO

AO AO D3

AO AO AO

AO C2 CF

D4 D4 CF

AO D3 D4

C5 D6 C5

AO AO AO

AO AO AO

AO AO AO

Cl CD C5

D9 C5 D2

AO AO AO

C9 C3 D5

AO AO AO

D9 C5 D2

8D OB 60

20 71 61

F6 20 F4

60 8D 05

6C 67 20

20 OA 67

03 C9 01

20 93 64
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9362,006,141 ,'HI4 ,006, 141 ,006,194 9 7 8 2 , 0 7 2, 1 3 8,160 ,146 ,096,1 69, 067 
9368,006,141,048, 0 06 , 141, 0 51, 033 9 7 88 :0 0 7 ~ 1 33 ,1384 , 16 9,12103, 1 33,1377 
9374:121136 , 1 73 ,13135,121 121 6 ,2121 8 ,1212 9 ,12173 9 7 94: 121 8 5, 169 , 00@ , 141 ,029,2 121 8 , 186 

9380,173 ,00 9 ,006, 208, 1303,07 6, 127 98 0 0,160 ,01 3 ,185, 143 , 038,14 0,23 9 
9386,048,1337 ,1 6 9,050,141 ,065 , 1 6 8 98@6: 12 9 ,13 1216 ,1332, 13 22,038 , 1 72,2 21 

939 2 :131216 , 169 ,239, 141, 003 ', 2U2'1 , 1 76 9812,1 29, 006 , 1 3 6 ,0 16 ,2 41, 173 , 0 1 7 
9 3 98: 17 3 ,0 1213, 01216, 141,1211 7 , 121121 6, 121 1 6 9818: 121 16 ,2 1218 ,121 4 5 , 017,21218,2121 8 , 0 2 4 
9404,169 , 13 0 1,141,00 5, 13 13 6 ,1 73, 1 7 1 9 8 2 4, 24 8 ,07 6 , 0 00 ,032 , 060,02 4 ,024 
941 0 :0121 7 ,131216, 2 1218 ,1397 ,2 3 8 ,12165,121 4 7 98 30 : 132 4 ,132 4, 1212 4 ,255 , 2 5 5 , 1219121,121 06 
9416,006,1 73 ,065, 006,2 0 1, 2130,0 8 3 983 6, 024 ,024,0130, 0 2 8 , 0 6 3,255 ,246 
9422: 21218, 112, 169, 121 613, 14 1 , 00 7 , 1 3 5 9842: 254, 126 , 255 , 2 5 5 , 1 2 7, 0 54, 161 
9428:00 6,169 , 1013,141,065 ,1313 6,1 87 9848:1216 121 ,126, 2 55 , 255 ,255 ,255,046 
94 3 4: 169 , 12'1 5, 141 ,1303 ,21 121, 1 73 , 1 61 9854: 126 , 06121 , 1 1 5 , 1 1211 , 1 10 , 0 9 7 , 2 2 3 

9440, 002,006,2 0 5 ,0 1 7 , 006, 2 4 0 ,1 88 9860,1 0 8,112 , 11 6 ,1 0 8 ,09 7,1 15,02 0 
9446:12144 , 144,13 2 1,1 73 , 12I 121 2,0 :216 , 1 l!18 9866: 11121, 11215, 11 9 ,0 3 2, 1 121 1 , 11121 ,2 0 3 
945 2 :12156 ,23 7,12119, 0 06 , 21215,1211 7 , 1210 8 9872: 111,12132,114 , 11211 , 121,09 7 ,208 
9458: 1211216 , 144, 0 30, 1 7 3~ 04 9~ 121 06 ,1 3 8 9878: 108, 112 , 115 , 11 0, 105, 119,051 

9464:141,051,006,076,236,036 , 026 9884: 032 ,111,119 , 1 16,032, 114 , 168 

9470:231,037,12123,0 3 7,173,002, 2 4 5 9890: 1 0 1 , 12 1,09 7, 1 0 8 , 1 1 2 , 110 , 04 3 

9476:006,024,109,019,006,205,11 7 9896: 111 , 116,11 6, 11 7,098 , 1 0 1 , 059 

9482:017,12106,176 , 1211219 , 173 , 12149 , 184 
9488:006,141,048,006 , 076 , 023,06 0 
9494:037,173,12149 , 1211216,141 , 1210121,1 72 Program 5: Canyon Runner, Apple ML 
9500 : 208,169,000 , 141,001 , 208, 2 4 3 
9506,03 2, 2 16,037 , 206 , 00 0 ,006 , 019 Versio n by Kevin Martin. Edito rial Pro gramme r 
9512:12176,254,121 33, 21216 , 12107,1211216,11 0 6000- 4C 2B 61 AO 85 AO AO CO 
9518:208,1212121,169, 121 0121 , 141 , 121 03,075 6008- C9 AO BO 80 FO 02 AO AO 
9524,210,141,009,006,141 , 005 , 052 6010- A9 AO AO 85 A3 C9 C8 E5 
9530:12106 , 141,12148,12106,141,051 , 195 6018- DO CC Cl 09 C5 02 AO Bl 
9536:006,141,007,0136,173,064 ,205 6020- AO AO AO Cl CC 04 AO AO 
9542:12106 , 141,1210121 , 210,1 73,12165, 1 53 6028- AO AO AO AO AO AO AO AO 
9548:1211216 , 141 ,121 0 2,2 1 0 ,1 73,048,144 6030- AO AO C1 CC 04 AO AO AO 
9554:1211216,141,0121121 ,2 1218,1 73 ,121 5 1,14 9 6038- DO CC Cl 09 C5 02 AO B2 
956121:1211216,141,12103,21218,12132,199,16 5 6040- 80 AO DO CC Cl CE C5 03 
9566:035,076,150,037,169 , 000 ,049 6048- AO AO AO AO AO AO AO AO 
9572: 1 3 3,087 , 169 , 010,1 33, 084, 2e'4 6050- AO AO AO AO AO AO AO AO 
9578: 169,121 121 1 , 1 33 ,085, 169,0 121121 , 151 6058- AO AO AO AO AO AO AO AO 
9584: 17 4 , 12102 ,121 1216 ,1213 2, 2 4 7 , 037,121 98 6060- AO AO DO CC Cl CE C5 0 3 
959121: 169,0 3 2,032, 0 22,121 3 8 , 169 ,121 68 6068- 80 C3 CF 05 CE 04 AO C4 
9596: 01218, 1 33 ,085, 16121,121 02, 185 , 185 6070- CF 07 CE AO AO AO AO AO 
961212: 110,0 3 8 , 14121 , 1 29,0121 6 ,121 3 2 , 1217 3 6078- AO AO AO AO AO AO AO AO 
9608: 02 2 ,03 8 , 172, 1 2 9, 006 , 1 3 6 , 1 2 7 6080- AO AO AO C3 CF 05 CE 04 
9614:016, 2 41 ,1 69 ,0 1 121 ,1 33 ,12J8 4 ,027 6088- AO C4 CF 07 CE 00 AO AO 
962121: 169,1211 7, 1 3 3 , 0 8 5, 1 6 9, 1211210,21219 6090- AO AO AO AO AO AO AO C7 
9626:174, 01213, 12106 ,032 , 2 4 7 , 1213 7 , 14 1 6098- Cl CD C5 AO CF 06 C5 02 
96 3 2: 169, 12132, 12132, 022,121 38 , 1 6 9 , 11 121 60AO- AD DO 02 C5 03 03 AO 02 
9638,00 1,1 33 ,08 7 ,096 ,032 ,1 7 5 ,178 60A8- C5 04 05 02 CE AO AO AO 
9644: 0 3 4, 1 73, 12105, 2 08, 12141 , 121 1 5, 1 3 6 60BO- AO AO AO AO AO AO AO 03 
965121: 2 4121, 1212121, 17 3 , 0 49, 01216, 141 ,12139 60B8- C1 C4 AO AO AO AO AO AO 
9656: 121121 121, 21£1 8 , 1 6 9 ,121 121121,141, 1210 1,191 60CO- DO 02 C5 03 03 AO C2 CF 
9662:208,032 , 2 16, 037 ,2 13 6, 0130 ,1 2 1 60C8- 04 C8 AO C2 05 04 04 CF 
9668:12106,121 7 6,254,121 33 ,17 3,121 06, 232 6000- CE 03 AO 04 CF AO 03 04 
9674:21218 , 12141 , 01 5 , 2 40,121 2121 ,1 73, 1 3 1 6008- C1 02 04 80 CC C5 06 C5 
9680:050,0 eI6 , 141, 000 ,208 , 169, 0 14 60EO- CC BA AO AO AO AO AO AO 
9686,0 0 0,141, 002 , 208 , 032 , 2 1 6 , 0 4 5 60E8- AO AO AO AO AO AO AO AO 
9692: 03 7, 20 6 ,1210 1, 12106,1217 6 ,254, 0 32 60FO- AO AO AO AO AO AO AO Aa 
9698:121 33 ,1 65 ,121 2121 ,19 7 ,020,2 4 (2'1, 1 3 3 60F8- AO AO AO AO C7 C1 CD C5 
971214: 2 52,0 7 6,225,121 3 5,169 ,121 15, 236 6100- BA 80 DO CC C1 09 C5 02 
9710: 141 ,00 1 ,2 10, 169,000, 1 4 1 , 1 32 6108- AO 8 1 AO AO AO AO AO AO 
9 7 16: 003,2 1 0 ,169, 100,1 41 ,06 4 , 1 6 3 6110- AO C4 C9 C6 C6 C9 C3 05 
9 722 :121121 6 ,169 ,232 , 12137, 1 7121,121 3 8, 1 3 4 6118- CC 04 D9 AO AO AO AO AO 
9728: 0 0 0, 1 33 ,020, 165,0 19, 197 , 022 6120- AO AO DO CC C1 D9 C5 D2 
9734:12119, 2 4 121 , 2 5 2, 169, 0121121, 141 ,12159 6128- AO B2 00 A9 E1 8D 08 60 
974121:1211211 ,2 1 121, 096,1 3 4 , 21 2 ,1 33 , 1213121 6130- A9 7A 8D OC 60 20 71 61 
9746:213 , 0 32 ,1 7 O ,2 17 , O32 , 23O, 144 6138- 20 E2 F3 AD F7 F6 20 F4 
975 2 : 2 16 , 160,12100,132, 2 03 ,1 77, 144 6140- F3 A9 00 8D 04 60 8D 05 
9758: 2 4 3,0 7 2 ,041,1 27 , 0 3 2 , 022 ,121 55 6148- 60 20 AA 6 2 20 6C 67 20 
9764,0 3 8 , 1 0 4,048, 005,1 6 4, 2133,0 8 6 6150- 21 65 20 24 66 20 OA 67 
9770,200 ,208,23 8,096 , 170,1 73 ,1 03 6158- 20 70 66 AD 3F 03 C9 01 
9776:071,00 3 ,0 7 2,17 3 ,070, 0 0 3 ,184 6160- FO 03 20 7B 63 20 93 64 • 7' COMPUTEI October 1984 
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THE ANATOMY OF

THE COMMODORE 64

is the insider's guide to the lesser known

features of the Commodore 64. Includes

chapters on graphics, sound synthesis, in

put/output control, sample programs using

the kernal routines, more. For those who

need to know, it includes the complete

disassembled and documented ROM

listings.

ISBN-0-916439-00-3 $19.95

THE ANATOMY OF
THE 1541 DISK DRIVE

unravels the mysteries of using the

misunderstood disk drive. Details the use of

program, sequential, relative and direct

access files. Include many sample pro

grams - FILE PROJECT, DIRECTORY,

DISK MONITOR, BACKUP, MERGE,

COPY, others. Describes internals of DOS

with completely disassembled and com

mented listings of the 1541 ROMS.

ISBN-0-916439-01 -1 $19.95

THE C-64 MACHINE

LANGUAGE BOOK

is aimed at those who want to progress

beyond BASIC. Write faster, more memory

efficient programs in machine language.

Test is specificall geared to Commodore 64.

Learns all 6510 instructions. Includes

listings for 3 full length programs:

ASSEMBLER, DISASSEMBLER and amaz

ing 6510 SIMULATOR so you can "see" the

operation of the '64.

ISBN-0-916439-02-X $14.95

TRICKS & TIPS FOR THE

COMMODORE 64

is a collection of easy-to-use programming

techniques for the '64. A perfect companion

for those who have run up against those

hard to solve programming problems.

Covers advanced graphics, easy data input,

BASIC enhancements, CP/M cartridge on

the '64, POKEs, user defined character sets,

joystick/mouse simulation, transferring data

between comuters, more. A treausre chest.

ISBN-0-916439-03-8 $19.95
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TRICKS

&TIPS

GRAPHICS BOOK FOR
THE COMMODORE 64

takes you from the fundamentals of graphic

to advanced topics such as computer aid

ed design. Shows you how to program new

character sets, move sprites, draw in HIRES

and MULTICOLOR, use a lightpen, handle

IRQs, do 3D graphics, projections, curves

and animation. Includes dozens of samples.

ISBN-0-916439-05-4 $19.95

ADVANCED MACHINE

LANGUAGE FOR THE

COMMODORE 64

gives you an intensive treatment of the

powerful '64 features. Author Lothar

Englisch delves into areas such as inter

rupts, the video controller, the timer, the real

time clock, parallel and serial I/O, extending

BASIC and tips and tricks from machine

language, more.

ISBN-0-916439-06-2 $19.95

THE C-64 IDEA BOOK

is for those who wonder what you can do

with your '64. It is written for the novice and

presents dozens of program listings the

many, many uses for you computer. Themes

include: auto expenses, electronic

calculator, recipe file, stock lists, construc-

tioin cost estimator, personal health record,

diet planner, store windo advertising, com

puter poetry, party invitations and more.

ISBN-0-918439-07-0 $12.95

C-64 SCIENCE ENQINEER

is an introduction to the world of computers

in science. Describes variable types, com

putational accuracy, computers in science.

Describes variable types, computational ac

curacy, various sort alogrithms. Topics in

clude linear and nonlinear regression, CHI-

square distribution, Fourier analysis, matrix

calculations, more. Programs from

chemistry, physics, biology, astronomy and

electronics. Includes many program listings.

ISBN-0-916439-09-7 $19.95
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If any of the titles featured above are not available at your

local bookstore or computer outlet, ask them to order direct
from Abacus Software.

IN CANADA CONTACT:

The Book Centre, 1140 Beaulac Street

Montreal, Quebec H4R1R8 Phone: (514) 322-4154

Commodore 64 is a reg. T.M. of Commodore Business Machines

OTHER NEW BOOKS ARE COMING SOON!

AVAILABLE AT COMPUTER STORES, OR WRITE:

Abacus BUB Software
Exclusive U.8. DATA-BECKER Publishers

P.O. BOX 7211 GRAND RAPIDS. MICH. 49510
For postage & handling, add $4.00 (U.S. and Canada), add $8.00
for foreign. Make payment In U.S. dollars by check, money order
or charge card. (Michigan Residents add 4% sales tax).
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03

60

46

7A

03

7A

03

68

09

3B

4C

AC

20

00

FD

63

00

65

FF

38

03

26

60

60

AD

3E

3F

60

14

A9

BD

60

AD

63

A9

69

24

A9

11

24

A9

12

24

FO

8D

A9

A9

24

ED

00

FO

FO

64

EE

60

4C

FO

AD

12

A2

A2

29

E2

2A

DO

SD

64

AD

64

CE

CA

EE

CA

90

65

CE

65

EE

68

CE

61

35

08

30

20

E8

60

FO

4C

65

ED

4C

CE

CD

38

11

03

03

8D

60

OA

13

DO

12

A9

03

BO

AD

AO

60

AD

AO

60

AD

FD

20

00

AO

A9

A9

CO

OF

21

AD

11

C9

DE

10

12

60

00

7F

80

64

6D

E3

E2

8D

E2

BO

07

DO

07

DO

17

A2

OA

A2

OA

AD

OF

20

61

60

F7

5D

EO

68

09

38

4C

13

BD

16

11

ED

60

BO

C9

13

60

8D

60

OB

60

15

85

20

11

20

20

12

20

20

10

A9

FO

AE

20

00

AO

10

C9

C9

11

60

01

64

EE

60

2C

8E

AD

OA

AD

E3

A9

64

E3

64

03

60

F5

60

F5

C9

03

60

03

60

OF

60

96

A9

20

A6

F6

OA

68

CE

61

35

60

65

60

60

11

3B

03

03

60

AD

15

4C

A9

8D

85

24

FO

60

FO

24

60

FO

24

60

8D

FD

15

FO

AE

20

49

5A

2E

60

4C

FO

AD

12

C9

10

E3

70

2A

65

64

7F

A9

64

C9

4C

DO

4C

DO

AD

64

CE

CA

EE

CA

60

20

65

50

11

1A

A2

DO

AD

10

20

61

76 COMPUTEI October

616B- 20 15 64 20 45 63 4C 4C 63AO- 63 AD 12 60 3B ED 13 60 
6170- 61 20 E2 F3 AD F7 F6 20 63AB- CD 3D 03 BO 03 4C BO 65 
617B- F4 F3 A9 14 B5 22 20 :5B 63BO- AD 16 60 FO 26 CE 16 60 
6180- FC A9 01 BO 3F 03 A9 04 63BB- DO 21 AD 14 60 CD 11 60 
61BB- BO 3D 03 BO 3E 03 A9 50 63CO- 90 OA AD 14 60 3B ED 11 
6190- BO 3C 03 A2 00 BO BA 60 ,63CB- 60 4C 03 63 AD 11 60 3B 
619B- FO 06 20 FO FO EB DO F5 6300- ED 14 60 CD 3E 03 BO 03 
61AO- A9 07 B:5 24 A9 15 B5 25 6308- 4C 7B 65 AD 3F 03 C9 03 
61A8- 20 22 FC AD 3C 03 C9 20 63EO- DO OC AD 11 60 80 13 60 
61BO- DO 05 A9 Bl 4C C2 61 C9 63E8- AD 12 60 80 14 60 60 AD 
61B8- 38 DO 05 A9 B2 4C C2 61 63FO- 15 60 DO 8C A9 OA BO 15 
61CO- A9 B3 20 FO FO A9 26 85 63F8- 60 AD 11 60 80 13 60 4C 
61C8- 24 AE 3F 03 BO B6 60 20 6400- 80 63 AD 16 60 DO OB A9 
6100- FO FO A9 80 20 FO FO A9 6408- OA 80 16 60 AD 12 60 80 
6108- 80 20 FO FO A9 04 85 24 6410- 14 60 4C 85 63 A9 15 85 
61EO- AD 3D 03 18 69 BO 20 FO 6418- 25 20 22 FC A9 03 85 24 
61E8- FO A9 23 85 24 AD 3E 03 6420- AD OF 60 18 69 BO 20 FO 
6IFO- 18 69 BO 20 FO FO AD 00 642B- FO A9 OB B5 24 AD 11 60 
61FB- CO 10 11 BO 10 CO 29 7F 6430- C9 OA BO 05 A9 AO 20 FO 
6200- C9 41 DO OB A9 02 80 3F 643B- FO A9 00 AE 11 60 20 24 
620B- 03 4C AO 61 4C 91 62 C9 6440- ED A9 lA B5 24 AD 12 60 
6210- 44 DO OB A9 03 80 3F 03 6448- C9 OA BO 05 A9 AO 20 FO 
621B- 4C AO 61 C9 53 DO OB A9 6450- FO A9 00 AE 12 60 20 24 
6220- 01 BO 3F 03 4C AO 61 C9· 645B- ED A9 23 B5 24 AD 10 60 
622B- 31 DO OB A9 20 BO 3C 03 6460- lB 69 BO 20 FO FO A9 BO 
6230- 4C AO 61 C9 32 DO OB A9 646B- 20 FO FO A9 BO 20 FO FO 
623B- 38 BO 3C 03 4C AO 61 C9 6470- A9 OB 85 24 A9 00 AE 15 
6240- 33 DO OB A9 50 80 3C 03 647B- 60 20 24 ED A9 AO 20 FO 
6248- 4C AO 61 C9 5A DO OB CE 64BO- FO A9 25 B5 24 A9 00 AE 
6250- 3D 03 DO 03 EE 3D 03 4C 648B- 16 60 20 24 ED A9 AO 20 
625B- AO 61 C9 5B DO 10 EE 3D 6490- FO FO 60 AD 00 CO 10 49 
6260- 03 AD 3D 03 C9 OA DO 03 649B- 29 7F C9 41 FO OF C9 5A 
626B- CE 3D 03 4C AO 61 C9 OB 64AO- FO lB C9 3B FO 21 C9 2E 
6270- DO OB CE 3E 03 DO 03 EE 64AB- FO 2A 4C El 64 AD 11 60 
6278- 3E 03 4C AO 61 C9 15 DO 64BO- C9 IE FO 2A EE 11 60 4C 
62BO- 10 EE 3E 03 AD 3E 03 C9 64BB- DE 64 AD 11 60 C9 01 FO 
628B- OA DO 03 CE 3E 03 4C AO 64CO- 10 CE 11 60 4C DE 64 AD 
6290- 61 AD 62 CO 30 03 4C AO 64CB- 12 60 C9 IE FO 10 EE 12 
629B- 61 AD 61 CO 30 03 4C AO 6400- 60 4C DE 64 AD 12 60 C9 
62AO- 61 A9 02 BO OF 60 80 10 640B- 01 FO 03 CE 12 60 2C 10 
62AB- 60 60 A9 14 B5 22 20 5B 64EO- CO 60 A9 A2 A2 00 BE E3 
62BO- FC A2 00 BO lB 60 FO 07 64EB- 64 BE E2 64 A2 7F AD 70 
62BB- 20 FO FO E8 4C B3 62 A9 64FO- CO AD 64 CO 29 BO OA 2A 
62CO- 14 80 11 60 A9 OA BO 12 64FB- 60 E2 64 80 E2 64 AD 65 
62C8- 60 A9 00 80 15 60 BO 16 6:500- CO 29 BO OA 2A 60 E3 64 
6200- 60 A9 19 BO 07 60 A9 00 650B- BO E3 64 CA DO E3 A9 7F 
620B- BO 08 60 A9 A5 BO 09 60 6510- 3B ED E2 64 BO E2 64 A9 
62EO- A9 00 80 OA 60 A9 01 B5 651B- 7F 3B ED E3 64 BO E3 64 
62E8- E7 A9 70 B5 E9 A9 00 B:5 6520- 60 20 E4 64 AD E2 64 C9 
62FO- EB A9 OA BO 00 60 A9 00 652B- 46 90 17 C9 64 BO 03 4C 
62FB- BO OE 60 20 28 63 EE 00 6530- 4F 65 A2 03 CE 07 60 DO 
6300- 60 AD 00 60 3B E9 OA CD 653B- 03 CE OB 60 CA DO F5 4C 
630B- 3C 03 DO EF A9 96 BO 00 6540- 4F 65 A2 03 EE 07 60 DO 
6310- 60 A9 00 BO OE 60 20 2B 654B- 03 EE OB 60 CA DO F5 AD 
631B- 63 EE 00 60 AD 00 60 3B 6550- E3 64 C9 46 90 17 C9 64 
6320- E9 96 CD 3C 03 DO EF 60 655B- BO 03 4C 7A 65 A2 03 CE 
632B- A2 00 20 FO F6 A9 00 AE 6560- 09 60 DO 03 CE OA 60 CA 
6330- 00 60 AC OE 60 20 11 F4 656B- DO F5 4C 7A 65 A2 03 EE 
633B- AD 00 60 AE OE 60 AO AC 6570- 09 60 DO 03 EE OA 60 CA 
6340- 20 3A F5 60 60 AD 15 60 657B- DO F5 60 6B 6B AD OF 60 
6348- IB 60 16 60 C9 00 FO 00 65BO- C9 00 FO 09 CE OF 60 20 
6350- A2 OF AD 30 CO A9 04 20 65BB- 96 65 4C 3B 61 20 96 65 
635B- AB FC CA DO F5 60 A9 10 6590- 20 FF 65 4C 35 61 A9 50 
6360- 80 17 60 AO 01 A2 01 A9 659B- AE 07 60 AC OB 60 20 11 
636B- 50 20 A8 FC AD 30 CO EB 65AO- F4 A2 02 20 30 F7 A6 lA 
6370- DO FO BB DO FO CE 17 60 65AB- A4 lB A9 00 20 50 F6 A2 
637B- DO E9 60 AD 61 CO 30 6F 65BO- 00 BB DO FO EB EO OA DO 
6380- AD 62 CO 30 70 AD 15 60 65BB- FB 20 5E 63 60 6B 6B AD 
63BB- FO 26 CE 15 60 DO 21 AD 65CO- 10 60 C9 00 FO 09 CE 10 
6390- 13 60 CD 12 60 90 OA AD 65CB- 60 20 DB 65 4C 3B 61 20 
6398- 13 60 3B ED 12 60 4C AB 6500- DB 65 20 FF 65 4C 35 61 
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65DB-

65E0-

65EB-

65F0-

65FB-

6600-

6608-

6610-

661B-

6620-

6628-

6630-

6638-

6640-

6648-

6650-

6658-

6660-

6668-

6670-

6678-

6680-

6688-

6690-

6698-

66A0-

66A8-

66B0-

66B8-

66C0-

66C8-

66D0-

66DQ-

66E0-

66E8-

66F0-

66F8-

6700-

6708-

6710-

6718-

6720-

6728-

6730-

6738-

6740-

6748-

6750-

6758-

6760-

6768-

6770-

6778-

6780-

678B-

6790-

6798-

67A0-

67AB-

67B0-

67BB-

67C0-

67CB-

67D0-

67DB-

67E0-

67E8-

67F0-

67F8-

6800-

A9

20

A6

F6

OA

17

85

FO

10

8D

60

01

A9

3A

03

09

A2

IB

C9

A9

20

A6

F6

A9

20

A6

F6

6D

60

OC

90

66

60

31

60

OE

10

05

60

AA

FO

AA

F4

69

3A

AA

F4

69

01

F5

AD

67

CB

85

88

Bl

F7

60

00

80

00

BO

00

BO

00

80

2a

AS

28

AB

50

11

1A

A2

DO

85

24

FD

CO

DO

AC

20

00

FO

C9

60

01

A9

3A

4B

11

1A

AD

4B

11

1A

60

OB

OA

60

07

AD

4C

FO

C9

4C

CE

60

60

66

F6

AD

AC

OA

F5

AO

AC

96

4C

EE

DO

65

C8

06

88

06

AC

00

80

00

80

00

80

00

80

28

A8

28

A8

28

AE

F4

A4

00

FB

25

A2

E8

AD

F4

08

30

20

03

01

AC

20

00

FO

AE

F4

A4

3F

AE

F4

A4

AD

60

OA

60

C9

04

E6

03

55

09

05

C9

A9

20

AD

06

06

6D

AD

00

06

6D

5E

06

A7

OB

C8

B9

88

91

03

00

BO

00

80

00

80

00

80

28

A8

28

AB

28

09

A2

IB

88

20

20

00

EO

00

60

60

F7

5D

4C

FO

OA

30

20

03

07

A2

IB

03

09

A2

IB

OB

8D

38

AD

AC

60

66

EE

90

67

60

31

AS

C3

04

60

60

3C

05

AD

60

3C

67

60

60

B9

CS

62

sc

08

60

00

BO

00

80

00

80

00

80

28

A8

28

AB

28

60

02

A9

DO

5E

22

BD

27

CO

A9

20

A6

F6

7B

22

60

F7

5D

4C

60

01

A9

C9

60

01

A9

60

OB

6D

OB

BO

FO

AD

04

07

AD

4C

FO

BD

66

60

AO

AD

03

60

06

AD

03

A2

AC

AO

62

ca

68

03

CB

CO

00

80

00

80

00

80

00

BO

28

AS

28

A8

28

AC

20

00

SB

63

FC

8E

DO

10

4B

11

1A

A5

65

A9

20

A6

F6

BD

AC

20

00

01

AC

20

00

OA

60

OC

60

OE

10

04

60

C9

05

09

03

06

A2

IB

00

04

A2

18

60

05

90

00

06

00

68

B9

85

60

CO

AD

00

80

00

BO

00

BO

00

ao

28

AB

28

AB

28

OA

30

20

E8

60

A9

60

F5

FB

AE

F4

A4

EA

AD

4B

11

1A

A5

65

08

30

20

FO

OA

30

20

OA

AD

60

C9

4C

CE

60

AD

AC

60

67

EE

60

00

69

20

60

00

69

20

60

05

20

60

B9

85

Al

07

AO

27

DO

00

80

00

BO

00

80

00

80

28

A8

28

A8

28

60

F7

5D

EO

A9

00

20

2C

C9

07

A2

IB

C9

3F

AE

F4

A4

EA

60

60

F7

5D

19

60

F7

5D

38

OC

8D

55

E6

04

C9

OC

BO

FO

AD

05

20

20

OA

11

18

20

96

11

18

A2

3A

CO

Al

09

67

88

01

DO

CE

00

ao

00

ao

00

ao

00

80

28

AS

28

AB

28

6B0B-

6810-

6818-

6820-

682B-

6830-

6B38-

6840-

6S4B-

6850-

6858-

6860-

6B6B-

6B70-

6878-

6880-

6BBB-

6890-

6898-

68A0-

68AB-

68B0-

6BB8-

68C0-

6BC8-

68D0-

6BDB-

6SE0-

68E8-

6BF0-

6BF8-

6900-

690B-

6910-

691B-

6920-

28 AB AB

AS 2B 28

28 AS AB

AB 50 50

50 DO DO

DO 50 50

50 DO DO

DO 50 50

50 DO DO

DO 50 50

50 DO DO

DO 00 20

38 3C 20

38 3C 21

39 3D 21

39 3D 22

3A 3E 22

3A 3E 23

3B 3F 23

3B 3F 20

38 3C 20

38 3C 21

39 3D 21

39 3D 22

3A 3E 22

3A 3E 23

3B 3F 23

3B 3F 20

3B 3C 20

38 3C 21

39 3D 21

39 3D 22

3A 3E 22

3A 3E 23

3B 3F 23

3B 3F 20

AB AS

28 28

AS AS

50 50

DO DO

50 50

DO DO

50 50

DO DO

50 50

DO DO

24 28

24 28

25 29

25 29

26 2A

26 2A

27 2B

27 2B

24 28

24 28

25 29

25 29

26 2A

26 2A

27 2B

27 2B

24 28

24 28

25 29

25 29

26 2A

26 2A

27 2B

27 2B

00

AS AS AB

28 28 28

AS A8 AS

50 50 50

DO DO DO

50 50 50

DO DO DO

50 50 50

DO DO DO

50 50 50

DO DO DO

2C 30 34

2C 30 34

2D 31 35

2D 31 35

2E 32 36

2E 32 36

2F 33 37

2F 33 37

2C 30 34

2C 30 34

2D 31 35

2D 31 35

2E 32 36

2E 32 36

2F 33 37

2F 33 37

2C 30 34

2C 30 34

2D 31 35

2D 31 35

2E 32 36

2E 32 36

2F 33 37

2F 33 37

Program 6: Canyon Runner, Apple Loader

Version by Kevin Martin, Editorial Programmer

10 PRINT CHR* <4>j"BL0AD CANYON.ML
■■

90 CK » 0

100 FOR I - 28672 TO 28761: READ AI

CK - CK + Al POKE IvAi NEXT

104 IF CK < > 42B8 THEN PRINT "ER

ROR IN DATA"i END

105 CK « O

- 24576 TO 269151CK - CK +

<I)i NEXT

< > 265976 THEN PRINT "

I IN MACHINE LANGUAGE"

24576

2,0,6,0,36^,36,45

45,37,36,36,60,44,45,45

53,55,54,54,46,45,45,54

63, 63, 63, 54, 54, 63, 36, 36

63,63,39,0,12,12, 12, 12

12,12,12,12,12,12,12,12

12,12,150,146,58,63,63,25

63,63,63,4,64,24,64,24

21,21,21,21,21,21,149,201

290 DATA 14,14,14,14,14,14,223,219

300 DATA 35,36,36,36,32,36,36,36

310 DATA 0,255,0,0,255,255,0,0 ©

110

120

130

200

210

220

230

240

250

260

270

2B0

FOR I

PEEK

IF CK

ERROR

CALL

DATA

DATA

DATA

DATA

DATA

DATA

DATA

5

DATA

DATA

October 1984 COMPUTE) 77

6508- A9 50 AE 09 60 AC OA 60 6808- 28 A8 A8 A8 A8 A8 A8 A8 
65EO- 20 II F4 A2 02 20 30 F7 6810- A8 28 28 28 28 28 28 28 
65E8- A6 IA A4 IB A9 00 20 50 6818- 28 A8 A8 A8 A8 A8 A8 A8 
65FO- F6 A2 00 88 DO BB E8 EO 6820- A8 50 50 50 50 50 50 50 
65F8- OA DO F8 20 5E 63 60 A9 6828- 50 DO DO DO DO DO DO DO 
6600- 17 85 25 20 22 FC A9 00 6830- DO 50 50 50 50 50 50 50 
6608- 85 24 A2 00 BD 8E 60 20 6838- 50 DO DO DO DO DO DO DO 
6610- FO FD E8 EO 27 DO F5 2C 6840- DO 50 50 50 50 50 50 50 
6618- 10 CO AD 00 CO 10 FB C9 6848- 50 DO DO DO DO DO DO DO 
6620- 80 DO F4 60 A9 4B AE 07 6850- DO 50 50 50 50 50 50 50 
6628- 60 AC 08 60 20 II F4 A2 6858- 50 DO DO DO DO DO DO DO 
6630- 01 20 30 F7 A6 IA A4 IB 6860- DO 00 20 24 28 2C 30 34 
6638- A9 00 20 50 F6 AS EA C9 6868- 38 3C 20 24 28 2C 30 34 
6640- 3A FO 03 4C 7B 65 AD 3F 6870- 38 3C 21 25 29 20 31 35 
6648- 03 C9 01 FO 22 A9 4B AE 6878- 39 3D 21 25 29 20 31 35 
6650- 09 60 AC OA 60 20 II F4 6880- 39 3D 22 26 2A 2E 32 36 
6658- A2 01 20 30 F7 A6 IA A4 6888- 3A 3E 22 26 2A 2E 32 36 
6660- IB A9 00 20 50 F6 AS EA 6890- 3A 3E 23 27 2B 2F 33 37 
6668- C9 3A FO 03 4C BD 65 60 6898- 3B 3F 23 27 2B 2F 33 37 
6670- A9 4B AE 07 60 AC 08 60 68AO- 3B 3F 20 24 28 2C 30 34 
6678- 20 II F4 A2 01 20 30 F7 68A8- 38 3C 20 24 28 2C 30 34 
6680- A6 IA A4 IB A9 00 20 50 68BO- 38 3C 21 25 29 20 31 35 
6688- F6 AD 3F 03 C9 01 FO 19 68B8- 39 3D 21 25 29 20 31 35 
6690- A9 4B AE 09 60 AC OA 60 68CO- 39 3D 22 26 2A 2E 32 36 
6698- 20 II F4 A2 01 20 30 F7 68C8- 3A 3E 22 26 2A 2E 32 36 
66AO- A6 IA A4 IB A9 00 20 50 68DO- 3A 3E 23 27 28 2F 33 37 
66A8- F6 60 AD OB 60 OA OA 38 68D8- 3B 3F 23 27 2B 2F 33 37 
66BO- 60 OB 6 0 8D OB 60 AD OC 68EO- 3B 3F 20 24 28 2C 30 34 
66B8- 60 OA OA 38 6D OC 60 8D 68E8- 38 3C 20 24 28 2C 30 34 
66CO- OC 60 60 AD OB 60 C9 55 68FO- 38 3C 21 25 29 2D 31 35 
66C8- 90 07 C9 AC BO OE 4C E6 68F8- 39 3D 21 ' 25 29 2D 31 35 
66DO- 66 AD 04 60 FO 10 CE 04 6900- 39 3 D 22 26 2A 2E 32 36 
66D8- 60 4C E6 66 AD 04 60 C9 6908- 3A 3E 22 26 2A 2E 32 36 
66EO- 31 FO 03 EE 04 60 AD OC 6910- 3A 3E 23 27 2B 2F 33 37 
66E8- 60 C9 55 90 07 C9 AC BO 6918- 3B 3F 23 27 2B 2F 33 37 
66FO- OE 4C 09 67 AD 05 60 FO 6920- 3B 3F 20 00 
66F8- 10 CE 05 60 4C 09 67 AD 
6700- 05 60 C9 31 FO 03 EE 05 
6708- 60 60 A9 A8 8D 06 60 20 
6710- AA 66 20 C3 66 A2 00 20 Program 6: canyon Runner, Apple Loader 
6718- FO F6 AD 04 60 18 69 OA 
6720- AA AD 06 60 AO 00 20 II Version by Kevin Martin. Editorial Programmer 

6728- F4 AC 06 60 AD 04 60 18 10 PRINT CHR$ (41,"BLOAD CANYON.HL 
6730- 69 OA 6D 3C 03 A2 00 20 " 6738- 3A F5 AD 05 60 18 69 96 90 CK - 0 
6740- AA AO 00 AD 06 60 20 11 100 FOR I - 28672 TO 28761. READ A. 
6748- F4 AC 06 60 AD 05 60 18 CK - CK + A. POKE I,A. NEXT 
6750- 69 96 6D 3C 03 90 05 A2 104 IF CK < > 4288 THEN PRINT "ER 
6758- 01 4C 5E 67 A2 00 20 3A ROR IN DATA". END 
6760- F5 EE 06 60 AC 06 60 CO 105 CK - 0 
6768- AD DO A7 60 AO 00 B9 Al 110 FOR I - 24576 TO 26915.CK - CK + 
6770- 67 85 08 B9 62 68 85 09 PEEK ( I I • NEXT 
6778- C8 C8 C8 C8 C8 B9 AI 67 120 IF CK < > 265976 THEN PRINT .. 
6780- 85 06 B9 62 68 85 07 88 ERROR IN MACHINE LANGUAGE" 
6788- 88 88 88 8C 03 60 AO 01 130 CALL 24576 
6790- Bl 06 91 08 C8 CO 27 DO 200 DATA 2,O,6,O,36,O,36,4~ 
6798- F7 AC 03 60 CO AD DO CE 210 DATA 45,37,36,36,60,44,45,45 
67AO- 60 00 00 00 00 00 00 00 220 DATA 53,55,54,54,46,45,45,54 
67A8- 00 80 80 80 80 80 80 80 230 DATA 63,63,63,54,54,63,36,36 
67BO- 80 00 00 00 00 00 00 00 240 DATA 63,63,39,0,12,12,12,12 
67B8- 00 80 80 80 80 80 80 80 250 DATA 12,12,12,12,12,12,12,12 
67CO- 80 00 00 00 00 00 00 00 260 DATA 12,12,150,146,58,63, 63,25 
67C8- 00 80 80 80 80 80 80 80 5 
67DO- 80 00 00 00 00 00 00 00 270 DATA 63,63,63,4,64,24,64,24 
67D8- 00 80 80 80 80 80 80 80 280 DATA 21,21,21,21,21,21,149,201 
67EO- 80 2 8 28 28 28 28 28 28 
67E8- 28 A8 A8 A8 A8 A8 A8 A8 290 DATA 14,14,14,14,14,14,223,219 
67FO- A8 28 28 28 28 28 28 28 
67F8- 28 A8 A8 A8 A8 A8 A8 A8 300 DATA 35,36,36,36,32,36,36,36 
6800- A8 28 28 28 28 28 28 28 310 DATA 0,255,0,0,255,255,0,0 Q 
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Horse Racing
■—^ 1—« .4 f~\>~,i i-fr-irRobert Onufer

Watch your favorite pony win (or lose) in this de

tailed, effective simulation of race-track betting.

Versions included for the TI-99/4A with Extended

BASIC, the Commodore 64, VIC-20, Apple

11+flic/lie, and IBM PC/PCjr.

"Horse Racing" is a multiplayer game in which

you must wager on horses. Up to nine players

may play the game, and each starts the game

with $500. There are five races. The player with

the greatest amount of money after the fifth race

is the winner. To make the simulation more ac

curate, the program recalculates the odds at the
beginning of each race. That means that the

favorite will always pay lower odds. And you

will always know these new odds because they

are posted just before the race begins.

Some of the most exciting horse races occur

when the track conditions vary. The reason for

this is that long shots often have a better chance

of winning on slippery tracks because the track

could cause some of the better horses to fall or

not get a good footing for speed. Horse Racing

varies the track conditions from race to race and

gives a slight advantage to one horse for each

particular track condition. This advantage is

taken into account when the initial odds are cal

culated, making a horse the favorite very often,

but not always. In the TI version of Horse Rac

ing, you can change the advantage by changing

the value of AD(T) in line 1030. (For other ver

sions, see "Programmer's Notes.")

Track Graphics
After the final odds are displayed, the track is

drawn using custom characters. These are drawn

on the screen transparently and then lit up ail at

once in either line 710 or line 720, depending on
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track conditions. Using the powerful graphics

capabilities of TI Extended BASIC, the horses are

magnified sprites drawn on a 16 X 16 grid. The

animation effect is created by alternating each

horse through two different patterns, making the

horses appear to move. Speed is randomly up

dated in lines 750 through 790.

When the program determines that a horse

has crossed the finish line, the position of each

horse is checked. The victory is given to the

horse furthest across the finish line. The track is

then erased, payoffs are made or monies de

ducted, and a summary appears on the screen.

After the last race, you may choose to play again

by pressing the 1 key or to exit the game by

pressing the 2 key.

Program 1: TI Horse Racing
Extended BASIC required.

1 00

1 1 0

1 20

1 30

1 40

1 50

1 60

1 7 0

1 80

D I M

FOR

. DUR

DATA

. 45 ,

15,4

DATA

. 90 ,

45,5

DATA

, 30 ,

I MAG

A*= "

0000

0000

Bt= "

0000

0000

C S = "

0000

2300

NOTE C 26

1 = 1 TO

C I ) : : N

294,30

587 , 15,

94,30

392,30

294,30,

87,15,5

494,45

294,30.

E HORSE

00000 1 7

0000058

0 0 0 0 0 0"

00000 17

0000056

000000"

0000000

0000000

000000"

) ,DUR(26 )

26 : : READ NOTE C I D

EXT I

,392,30.494,30,587

587,30,494,45.494,

,494,30,392,30,294

392,30,494,30,587,

87,30

,494,15,494,30,294

294,30,392,90

## : ### TO 1

10F0F0F 18204080000

9C3FF8EOC078442211

1 170F0F0E04020 1000

9C3FF8F8F03010 10 7 0

O0OC0BFBF3F1019O10

04637 1 FDE3E 1 C3C54D

Watch your favorite pony win (or lose) in this de
tailed, effective simulation of race-track betting. 
Versions included for the Tl-99/ 4A with Extended 
BASIC, the Commodore 64, VIC-20, Apple 
II + / Ile/ Ile, and IBM PC/ PCjr. 

-------------------------------
"Horse Racing" is a multiplayer game in which 
you must wager on horses. Up to nine players 
may play the game, and each starts the game 
with $500. There are five races. The player with 
the greatest amount of money after the fifth race 
is the winner. To make the simulation more a.c- · 
curate, the program recalculates the odds at tfrw 
beginning of each race. That means that the 
favorite will always pay lower odds. And you 
will always know these new odds because they 
are posted just before the race begins. 

Some of the most exciting horse races occur 
when the track conditions vary. The reason for 
this is that long shots often have a better chance 
of winning on slippery tracks because the track 
could cause some of the better horses to fall or 
not get a good footing for speed. Horse Racing 
varies the track conditions from race to race and 
gives a slight advantage to one horse for each 
particular track condition. This advantage is 
taken into account when the initial odds are <:al
culated, making a horse the favorite very oft{,n, 
but not always. In the TI version of Horse Rc!c
ing, you can change the advantage by changing 
the value of AD(T) in line 1030. (For other wr
sions, see "Programmer's Notes.") 

Track Graphics 
After the final odds are displayed, the track is 
drawn using custom characters. These are drawn 
on the screen transparently and then lit up all at 
once in either line 710 or line 720, depending on 
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track conditions. Using the powerful graphics 
capabilities of TI Extended BASIC, the horses are 
magnified sprites drawn on a 16 X 16 grid. The 
animation effect is created by alternating each 
horse through two different patterns, making the 
horses appear to move. Speed is randomly up
dated in lines 750 through 790. 

When the program determines that a horse 
has crossed the finish line, the position of each 
horse is checked. The victory is given to the 
horse furthest across the finish line. The track is 
then erased, payoffs are made or monies de
ducted, and a summary appears on the screen. 
After the last race, you may choose to play again 
by pressing the 1 key or to exit the game by 
pressing the 2 key. 

Program 1: n Horse Racing 
Extended BASIC required. 

100 DIM NOTE(26).DURC26) 
110 FOR 1=1 TO 26" READ NOTECI) 

.DURCI)" NEXT I 
120 DATA 294.30.392.30.494.30.587 

• 4 5 • 5 8 7 • 1 5 • 5 8 7 • 3 0 • 4 9 4 • 4 5 • 4 9 4 • 
1 5 • 4 9 4 • 3 0 

130 DATA 392.30.494.30.392.30.294 
• 9 0 • 2 9 4 • 3 0 • 3 9 2 • 3 0 • 4 9 4 • 3 0 • 5 8 7 • 
4 5 • 5 8 7 • 1 5 • 5 8 7 • 3 0 

1 4 0 DA T A 494 .45. 494 • 15.494.30 .29 4 
.30 • 294 • 3 0 • 294 .30 • 392 • 9 0 

150 I MAGE HORSE •• , ••• TO 1 
160 AS =" 000001710FOFOF18204080000 

000000000589C3FF8EOC078442211 
0000000000" 

170 BS="00000171170FOFOE040 20 1000 
000000000589C3FF8F8F030101070 
0000000000" 

180 CS="0000000000COBFBF3Fl019010 
00000000000046371FOE3EIC3C540 
2300000000" 



Learn robotics and
industrial control as
you build thi
New NRI home training prepares you
for q rewarding career in Americas
newest high-technology field.

The wave of the future is here. Already, advanced robotic systems are producing

everything from precision electronic circuits to automobiles and giant locomotives. By
1990. over 100.000 "smart" robots will be in use.

Over 25,000 New Jobs

Keeping this robot army running calls for well-trained technicians. , . people who

understand advanced systems and controls. By the end of the decade, conservative esti

mates call for more than 25.000 new technical jobs. These are the kind of careers that pay

$25,000 to $35,000 a year right now. And as demand continues to grow, salaries have no
place to go but up!

Build Your Own Robot As You Train at Home

Now. you can train for an exciting, rewarding career in robotics and industrial

control right at home in your spare time. NRI, with 70 years of experience in

technology training, offersa new world of opportunity in one of the most fascinating
growth fields since the computer.

You need no experience, no special education. NR] starts you at the

beginning, takes you in easy-to-follow. bite-size lessons from basic electronics

right on through key subjects like instrumentation, digital and computer

controls, servomotors and feedback systems, fluidics. lasers, and optoelectronics.

And it's all reinforced with practical, hands-on experience to give you a priceless

confidence as you build a programmable, mobile robot.

Program Arm and Body Movement, Even Speech

Designed expecially for training, your robot duplicates all the key elements of

industrial robotics. You learn to operate, program, service, and troubleshoot us

ing the same techniques you'll use in the field. It's on-the-job training at home!

Building this exciting robot will take you beyond the state of the art

into the next generation of industrial robotics.

You'll learn how your completely self-powered robot interacts with its

environment to sense light, sound, and motion. You program it to travel

You get and keep Hero 1 robot wiui gripper arm and

speech synthesizer. NRI Discovery Lab for electronic

experimentation, professional multimeter with 3W-

digit LCD readout, 51 fast-track training lessons.

over a set course,

avoid obstacles

using its sonar ranging

capability. Program in

complex arm and body move

ments using its special

teaching pendant. Build a

wireless remote control device

demonstrating Independent

robot control in hazardous
environments. You'll even ieam to

synthesize speech using the top-

mounted hexadecimal keyboard.

Training to Build a Career On

NRI training uniquely incorporates

hands-on building experience to rein

force your learning on a real-world basis.

You get professional instruments, includ-

inga digital multimeter you'll use in exper

iments and demonstrations, use later in your

work. And you get the exclusive NRI Discovery

Lab', where you examine and prove out theory

from basic electrical concepts to the most ad

vanced solid-state digital electronics and micro

processor technology. Devised by an experienced

team ofengineers and educators, your experiments,

demonstrations, and equipment are carefully integrated

with 51 clear and concise lessons to give you complete

confidence as you progress. Step-by-step. NRI takes you from

the beginning, through today, and into an amazing tomorrow.

Send for Free Catalog Now

Send for NRI's big free catalog describing Robotics and

Industrial Control plus over a dozen other high-technology

courses. You'll see all the equipment you get in detail, get complete

descriptions ofevery lesson, find out more about career opportunities

for trained technicians. There's no cost or obligation, so send today.

Ifcoupon has been removed, write: NRI. 3939 Wisconsin Ave.,

Washington. D.C. 20016

NRt SCHOOLS
McGraw-Hill Continuing

Education Center

3939 Wisconsin Ave.

Washington, DC 20016

CHECK ONE FREE CATALOG ONLY

□ Robotics and Industrial Conlrol

D Microcomputers and
Microprocessors

□ TViVideo/Audio Servicing

□ Digital Electronics

□ Electronics Design Technology

□ Industrial Electronics

□ Data Communications

All career rourses

pmM under G.I Bill

D cnw lor facts

Communications Electronics • FCC
License • Mobile • Aircraft • Marine

Basic Electronics

Small Engine Servicing

Appliance Servicing

Automotive Servicing

Air Conditioning, Heating,

Refrigeration & Solar Technology

Building Constructions Remodeling

(Please Prlnl} Aqs

Clly State Zip

AccrMtied By the Accrediting Commission of itw National Ho™ Stud/ Council 198-104

Learn robotics and 
industrial control as 
youbuild 
New NRI home training prepares y,ou 
for a rewarding career in Americas 
newest high·technology field. 

The wave of the future is here. Already. advanced robotic systems are producing 
everything from preclslon electronic circuits to automobiles and glant locomotives. By 
1990, over 100,000 "smart" robots will be In use. 

Over 25,000 New Jobs 

Keeping this robot anny running calls fo r well-trained technicians ... people who 
understand advanced systems and controls. By the end of the decade. conservatlve esti· 
mates caJl for more than 25,000 new technical jobs. These are the kind of careers that pay 
$25,000 to $35,000 a year right now. And as demand continues to grow. salaries have no 
place to go but up! 
Build Your Own Robot As You Train at Home 

Now. you can train for an exciting. rewarding career In robotics and Industrial 
control right at home In your spare time. NRI. with 70 years of experience in 
technology training. offers a new world of opportunity in one of the most fascinating 
growth fields since the computer. 

You need no experience. no special education. NRI starts you at the 
beginning, takes you in easy·to-follow, bite-size lessons from basic electronics 
right on through key subjects like instrumentation. digital and computer 
controls. servomotors and feedback systems, fluidics. lasers, and optoelectronics. 
And It's all reinforced with practical. hands-on experience to give you a priceless 
confidence as you build a programmable. mobile robol. 
Program Arm and Body Movement. Even Speech 

Designed expeclally for training. your robot dupUcates all the key elements of 
indusrrial roootfcs. You learn io operate, program, service, and troubleshoot us
ing the same techniques you'll use in the field. It's on-the-job training at home! 

Building this exciting robot will take you beyond the state of the art 
Into the next generation of Industrial robotics. 

You'1I1eam how your completely self-powered robot interacts with Its 
environment to sense light. sound, and mollon. You program It to lravel 

/' 

over a set course, 
avoid obstacles 

using Its sonar ranging 
capability. Program In 

complex ann and body move
ments using Its s~ial 
teaching pendarit. Build a 
wireless remote control device 

demonstrating Independent 
robot conU'olln hazardous 

environments. You'll even learn to 
synthesize speech using the top

mounted hexadectmal keyboard. 
Training to Build a Career On 

NRI traJning uniquely Incorporates 
hands-on building experience to rein

force your learnln~ on a real-world basis. 
You get professional instruments, includ

inga digital multlmeter you'll use in exper
iments and demonstrations. use later in your 

work, And you get the exclusive NRI Discovery 
La~, where you examine and prove out theory 

from basic electrical concepts to the most ad-
vanced solid-state digital electronics and micro

processor technology. Devised by an experienced 
team of engineers and educators, yourexperiments. 

demonstrations, and equlpmentare carefully integrated 
with 51 clear and concise lessons to give you complete 

confidence as you progress. Step-by-step. NRI takes you from 
the beginning. through today. and into an amazing tomorrow. 

Send for Free Catalog Now 
Send for NRrs big free catalog describing RobotJcsand 

Industrial Control plus over a dozen other high-technology 
courses. You'll see all the equipment you get in detail. get complete 

descriptJonsof every lesson. find out moreabout careeroPJXlrtunitJes 
for trained technlclans. There's no cost orobl1.l!:ation. sosend lOday. 
If coupon has been removed. write: NRI. 3939Wlsconsin Ave .. 
Washington. D.C, 20016 
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190 CALL CHARC128.A*) 290 DISPLAY

200 CALL CHAR(132,Bt) STARTS

210 CALL CHARt136.CJ3 300 DISPLAY

220 CALL CLEAR :: CALL 3CREENC3): NUMBERED

: DISPLAY ATC 12,9) :"HORSE RAC 310 DISPLAY

ING" OP"

230 GOSUB 990 :: FOR DELAY: ] 70 3 320 FOR D=1

00 :: NEXT DELAY 330 K = K+ 1

240 CALL CLEAR :: CALL SCREENC5J: 340 IF (K>5)

: K=0 OTO 1460

250 FOR 1=0 TO 14 -. : CALL COLORCI 350 FOR 1 = 1

,16,1):: NEXT I : : NEXT

260 DISPLAY A T C 8 , 4 ) : "NUMBER OF PL 360 GOSUB 10

AYERS?" 370 GOSUB 10

270 ACCEPT AT(B,25)SIZEM)VALIDAT 380 GOSUB 11

ECDIGIT)BEEP:N :: IF C N = 0) T H E 390 CALL CLE

N CALL HCHARC&.28,32,2):: GOT 400 GOSUB 56

0 270 4 1 0 D ( SPLAY

280 FOR 1=1 TO N :: CASH(I)=500 : S"

: NEXT ! 4 20 PAT = 1 2 8

ATC 10.1): "EACH PLAYER

WITH * 5 0 0"

AT C 1 4 , 2 ) : "HORSES ARE

FROM"

AT C 1 6 , 8 ) : "BOTTOM TOT

TO 600 :: NEXT D

+ C FL = 1 ) THEN FL =0 : : G

TO 5 :: AD(M,AM(l)=0

I

00 !TRACK COND.

BO !DETERMINE ODDS

50 ! PLACE BETS

AR

0 i DRAW TRACK

ATC4.9): "HANOVER DOWN

:: PAT2=132 :: PAT3= 1

Programmer's Notes For

VIC, 64, IBM, and Apple

Versions

Patrick Parrish, Programming Supervisor

The VIC-20, Commodore 64, IBM, and Ap

ple versions of "Horse Racing" are designed

to capture the excitement of going to the

races. As many as nine players can play the

game by betting on one of five horses (six

horses in the IBM version). Five hundred

dollars is awarded to each player to start the

game.

Winning odds are based on the wagers

made before a race. When betting, bear in

mind that each horse favors a different track

condition. The advantage gained by a horse

running under optimum conditions is deter

mined by the variable AD(T) located in lines

50, 550, 730, and 380 in the VIC, 64, IBM,

and Apple versions, respectively. If you

want to add to the advantage given to a

particular horse under specific track con

ditions, increase the value assigned to this

variable.

The VIC version of Horse Racing runs

on the unexpanded VIC with a few bytes to

spare. The 64 version uses multicolor sprites

to define the horse and riders. A short ML

routine to move the sprites is loaded in from

the DATA statements beginning at line

1350. The IBM version requires BASICA and

a color/graphics adapter for the PC, or a

PCjr with Cartridge BASIC. The race track is

depicted on graphics screen 1 with the horse

and riders drawn from DATA stored in lines

290-500.

The Apple version of Horse Racing runs

on all Apple Us with DOS 3.3 or ProDOS.

Since the program uses the secondary text

page (at 2048, where the BASIC program

normally resides), a series of POKEs is re

quired to relocate the BASIC program. These

POKEs are done by Program 5, which

serves as our loader program. It locates Pro

gram 6 (which must be saved as

"HORSERACE") at location 24576 by

POKEing 104 and 103 (the high- and low-

byte pointers to the start of the BASIC pro

gram) with 96 and 0, respectively

(256*96+0 = 24576).

Program 6 defines the horses as high-

resolution shapes with shape table DATA

stored from line 790 on. The movement of

the horses is animated by use of a high-

resolution page-flipping routine in lines

190-210. This routine lets you view the

horses on one high-resolution screen while

drawing them further along the track on a

second high-resolution screen. After the

shapes have been placed on the second

screen, this screen is viewed and drawing is

done on the first screen. This sequence

continues until the race is won.

A series of POKEs enables us to page

flip in Program 6. By alternately accessing

locations -16300 and -16299, either high-

resolution screen 1 or 2 is displayed.

POKEing location 230 with 32 or 64 causes

the shapes to be drawn on high-resolution

screen 1 or 2, respectively.
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190 CALL CHAR(128.A'l 
200 CALL CHAR(132.B'l 
210 CALL CHAR(136.C'l 
220 CALL CLEAR .. CALL S CREEN(3l, 

, DISPLAY AT( 1 2. 9l , ··HOR S E RAC 
ING" 

230 GOSUB 990 . . FOR DELA Y= 1 TO 3 
00 . . NEXT DELAY 

240 CALL CLEAR .. CALL S CREEN(Sl , 
, K = 0 

250 FOR 1=0 TO 14 . . C ALL COL O R( I 
. 16.1l " NEXT I 

260 DISPLAY AT(8.4l,· ' NUMBER OF PL 
AYERS ?II 

270 ACCEPT AT(8.2SlSIZ E ( IlVALIDAT 
E(DIGITlBEEP,N .. I F (N=OlTHE 
N CALL HCHAR(8. 28 . 32 .2l" GOT 
o 2 10 

280 fOR 1 = 1 TO . N . . C AS H(ll =S OO , 
, NEXT I 

Programmer's Notes For 
VIC, 64, IBM, and Apple 
Versions 

Patrick Parrish. Programming Supervisor 

The VIC-20. Commodore 64. IBM. and Ap
ple versions of "Horse Racing" are designed 
to capture the excitement of going to the 
races. As many as nine players can play the 
game by betting on one of five horses (:;ix 
horses in the IBM version). Five hundred 
dollars is awarded to each player to stalt the 
game. 

Winning odds are based on the wagers 
made before a race. When betting. bear in 
mind that each horse favors a different track 
condition. The advantage gained by a horse 
running under optimum conditions is deter
mined by the variable AD(T) located in lines 
50. 550. 730. and 380 in the VIC. 64. IBM. 
and Apple versions. respectively. If you 
want to add to the advantage given to a 
particular horse under specific track con
ditions. increase the value assigned to this 
variable. 

The VIC version of Horse Racing nms 
on the unexpanded VIC with a few bytes to 
spare. The 64 version uses multicolor sprites 
to define the horse and riders. A short ML 
routine to move the sprites is loaded in from 
the DATA statements beginning at line 
1350. The IBM version requires BASICA and 
a color/ graphics adapter for the PC. or a 
PCjr with Cartridge BASIC. The race track is 
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290 DISPLAY AT( 10. Il,"EACH PLAYER 
STARTS WITH '500" 

300 DISPLAY AT(14.2l,"HORSES ARE 
NUMBERED fROM" 

310 DISPLAY AT(16.8l,"BOTTOM TO T 
OP" 

320 FOR 0=1 TO 600 .. NEXT 0 
330 K=K+l 
340 If (K > Sl+(fL=llTHEN fL=O . . G 

OTO 1460 
350 fOR 1=1 TO 5 .. AD( I l.AM( I l=O 

.. NEXT I 
360 GOSUB 1000 !TRACK CONDo 
370 GOSUB 1080 !DETERMINE ODDS 
380 GOSUB 1150 !PLACE BETS 
390 CALL CLEAR 
400 GOSUB 560 !DRAW TRACK 
410 DISPLAY AT(4.9l,'·HANOVER DOWN 

S" 
420 PAT=128 .. PAT2=132 .. PAT3=! 

depicted on graphics screen 1 with the horse 
and riders drawn from DATA stored in lines 
290-500. 

The Apple version of Horse Racing runs 
on all Apple lIs with DOS 3.3 or ProDOS. 
Since the program uses the secondary text 
page (at 2048. where the BASIC program 
normally resides). a series of POKEs is re
quired to relocate the BASIC program. These 
POKEs are done by Program 5. which 
serves as our loader program. It locates Pro
gram 6 (which must be saved as 
"HORSERACE") at location 24576 by 
POKEing 104 and 103 (the high- and low
byte pointers to the start of the BASIC pro
gram) with 96 and O. respectively 
(256·96+0=24576). 

Program 6 defines the horses as high
resolution shapes with shape table DATA 
stored from line 790 on. The movement of 
the horses is animated by use of a high
resolution page-flipping routine in lines 
190-210. This routine lets you view the 
horses on one high-resolution screen while 
drawing them further along the track on a 
second high-resolution screen. After the 
shapes have been placed on the second 
screen. this screen is viewed and drawing is 
done on the first screen. This sequence 
continues until the race is won. 

A series of POKEs enables us to page 
flip in Program 6. By alternately accessing 
locations -16300 and -16299. either high
resolution screen 1 or 2 is displayed. 
POKEing location 230 with 32 or 64 causes 
the shapes to be drawn on high-resolution 
screen 1 or 2. respectively. 
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"Horse Racing" for the 77 home computer.

36 :: X = 4 :: CALL SCREEN(B)

4 30 CALL MAGNIFY(3)

440 CALL SPRITEC#1, I 26 , 7 , 156 , 5 ,#2

, 128, 16, 148, 5, #3, 128,5, 140,5,

#4, 128,2. 132, 5,#5, 128, 14, 124,

5 )

450 GOSUB 990 {OPENING SONG

460 CALL MOTIONC#1,0,SP1,#2,0,SP2

,#3,0,SP3,#4,0,SP4,#5,0,SP5)

470 CALL POSITIONC#1.Y1,X1,#2,Y2,

X2,#3IY3,X3,#4,Y4,X4,#5,Y5,X5

)

480 IF X2>230 OR X1>230 THEN 810

490 IF X4>230 OR X3>230 THEN 810

500 IF X5>230 THEN 810

510 PAT=PAT+X := PAT2=PAT2-X :: X

= -X

520 CALL PATTERN(#1.PAT.#2,PAT2,#

3 , PAT , #4 , PAT2 ,#5rPAT)

530 FOR DELAY=1 TO 8 :: NEXT DELA

Y

540 GOSUB 740 ! UPDATE MOTION

550 GOTO 460

560 CALL CHARC97,"FF">!DRAW RACE

TRACK

570 CALL CHAR196,"FFFFFF666666666

6" )

580 CALL CHARC 120, "FFFFFFFFFFFFFF

FF")

590 FOR 1=9 TO 12 :: CALL COLORCI

,1,1):: NEXT I

600 CALL CHARC 104, "80800080800080

8 0" J

610 CALL CHARC112,"O1O1O3O3O7CFEF

FF11 )

620 CALL CHARC114,"C0F0F8FCFCFFFF

FF" )

630 CALL CHAR(113,"FFFFFFFFFFFFFF

FF " )

640 CALL HCHARC15, 1,96,32)

650 FOR 1=16 TO 22 :: CALL HCHARC

1,1.120,32):: NEXT I

660 CALL HCHARC23 , 1 , 97 . 32)

670 CALL VCHARC 16, 3 1 , 1 04 , 7)

680 FOR 1=11 TO 14 :: CALL HCHARC
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690

700

7 1 0

720

7 30

740

7 50

760

770

780

790

800

8 1 0

820

830

840

850

860

870

880

890

900

9 1 0

920

930

940

950

960

970

980

990

1000

1010

1020

1030

1040

1 050

1 060

1070

1080

1090

1100

:= NEXT I

3 1 STEP 2 :

112):: NEXT

32 STEP 2 :

114):: NEXT

CALL

CALL

1 2

I ,1,113,32)

FOR 1=1 TO

HCHAR C 10 , I ,

FOR 1=2 TO

HCHARC10,1,

IF T<5 THEN CALL COLORC9.2

,10.16,12,11,13,1,12,12,1)

IF T=5 THEN CALL COLORC9.2.4

10,16,4.11,13,1,12,4,1)

RETURN

RANDOMIZE ISPEED OF HORSES

SP 1 = I NT C5*RND + ADC 1 ) )

SP2=INT(5*RND+ADC2))

SP3= I NT C 5*RND + ADC 3) )

SP4= I NTC5*RND + AD C 4) )

SP5=INTC5*RND+ADC5))

RETURN

ATEM = MAX(MAX C X 1 X2 ) ,MAX C X3 , X4

A = MAXCATEM,X

IF A=X1 THEN

0

I F

0

A = X5

A=X2 THEN

THENI F

0

IF A=X3 THEN

FOR 1=1 TO 5

IF I=WIN THE

CALL DELSPRI

NEXT I

CALL MAGNIFY

CALL MOT IONC

LOCATE C #WI N,

ATTERNC #WIN,

= 1 TO 100 : :

D I SPLAY AT C 4

S # " ; W I N

CALL SOUNDC1

CALL SOUND C 1

CALL SOUNDC1

GOSUB 1340 i

GOTO 330

FOR 1=1 TO 2

URC I )*3 . 5,NO

OUNDC 30

RETURN

RANDOM

T= I NT C 5*RND

TRJC 1 ) = "FAS

D " : : T R $ C 3

)="MUDDY" :

ADC T ) = . 4 : :

CALL CLEAR

FOR 1=0 TO

,2,1):: NEX

DISPLAY AT C

DISPLAY AT C

I T I ON: t 3 SP

OR DELAY=1

LAY : : RETU

RANDOM I ZE !

MT = 0

FOR 1=1 TO

0*RND)+0.1+

) : : NEXT I

:: GOTO 87

: : GOTO 8 7

:: GOTO 87

ELSE WIN=4

5 )

W I N = 1

Wl N = 2

Wl N = 5

W I N = 3

N 900

TEC # I )

C 4 )

#WIN,0.0):: CALL

150,124):: CALL P

PAT3 ) : : FOR DELAY

NEXT DELAY

,7): "THE WINNER I

000,392,5)

000,332,5)

000,262,5)

PAYOFF

6 : : CALL SOUND C D

TE C t ) , 5 ) : : CALL S

40000,5):: NEXT I ::

ZE TRACK COND

) + 1

T" :: TRJC2)="G00

) = "SLOW" : : TR» C 4

: TR*(5)="TURF"

AMC T ) = 500

: : CALL SCREEN C 8)

8 : : CALL COLOR C I

T [

8,12): "RACE" ; K

12,3): "TRACK COND

ACES1";TR$CT):: F

TO 300 :: NEXT DE

RN

INITIAL ODDS

5 : : MC I )= I NT C 1 00

AMCI):: MT=MT+MCI

'\~ 
~';;h-' ""'. -~ " 

-. _.~_<~:jj~'f' 

t t. 1 t 

"Horse Racing" for the Tl home computer. 

36 . . X=4 .. CALL SCREEN(8) 
430 CALL MAGNIFYC3J 
440 CALL SPRITECIII. 128.7. 156.5.112 

,128.16,148.5,43,128.5.140.5. 
114.128.2.132.5.115.128.14.124. 
5 ) 

450 GOSUB 990 !OPENING SONG 
460 CALL MOTIONC*I.0.SPI.1I2.0.SP2 

• II 3 • 0 • S P 3 • * 4 • 0 • S P 4 • II 5 • 0 • S P 5 ) 
470 CALL POSITIONC.I.YI.XI.1I2.Y2. 

X2,43,Y3,X3,*",Y4,X4.*5,Y5,X5 
) 

480 IF X2>230 OR XI>230 THEN 810 
490 IF X4>230 OR X3>230 THEN 810 
500 IF X5>230 THEN 810 
510 PAT=PAT+X 

=-X 
PAT2=PAT2-X X 

520 CALL PATTERNCIII.PAT.*2.PAT2.* 
3.PAT.1I4.PAT2 .*5 .PAT) 

530 FOR DELAY=I TO 8 NEXT DELA 
Y 

540 GOSUB 740 !UPDATE MOTION 
550 GOTO 460 
560 CALL CHARC97."FF··)!DRAW RACE 

TRACK 
570 CALL CHARC96."FFFFFF666666666 

6" ) 
580 CALL CHARCI20."FFFFFFFFFFFFFF 

F F " ) 
590 FOR 1=9 TO 12 .. CALL COLORCI 

.1.1)" NEXT I 
600 CALL CHARCI04."80800080800080 

80 11 
) 

610 CALL CHARCI12."0101030307CFEF 
F F II ) 

620 CALL CHARCI14."COFOF8FCFCFFFF 
F F II ) 

630 CALL CHARCI13."FFFFFFFFFFFFFF 
F F" ) 

640 CALL HCHARCI5.1.96.32) 
650 FOR 1=16 TO 22 .. CALL HCHAR C 

1.1.120.32):: NEXT I 
660 CALL HCHARC23. 1.97.32) 
670 CALL VCHARCI6.31.104.7) 
680 FOR 1=11 TO 14 . . CALL HCHARC 
82 COMPUTEI October 1 Q8d 

1.1.113.32)" NEXT 
690 FOR 1=1 TO 31 STEP 2 :: CALL 

HCHARCIO. 1.112):: NEXT 
700 FOR 1=2 TO 32 STEP 2 :: CALL 

HCHARCIO. I .114):: NEXT I 
710 IF T<5 THEN CALL COLORC9.2.12 

.10.16,12,11.13,1.12,12,1) 
720 IF T=5 THEN CALL COLORC9.2.4. 

10,16,4,11,13,1.12.4.1) 
730 RETURN 
740 RANDOMIZE !SPEED OF HORSES 
750 SPI=INTC5*RND+ADCI)) 
760 SP2=INTC5*RND+AD(2)) 
770 SP3=INTC5*RND+AD(3)) 
780 SP4=INTC5*RND+AD(4)) 
790 SP5=INTC5*RND+AD(5)) 
800 RETURN 
810 ATEM=MAXCMAXCXI.X2).MAXCX3.X4 

) ) 

820 A=MAXCATEM.X5) 
830 IF A = X I THEN WIN=I · . GOTO 87 

0 
840 IF A=X2 THEN WIN=2 · . GOTO 87 

0 
8S0 IF A=X5 THEN WIN=S · . GOTO 87 

0 
860 IF A=X3 THEN WIN=3 ELSE WIN=4 
870 FOR 1=1 TO S 
880 IF I=WIN THEN 900 
890 CALL DELSPRITECIII) 
900 NEXT I 
910 CALL MAGNIFY(4) 
920 CALL MOTIONCIIWIN.O.O):: CALL 

LOCATEC.WIN.ISO.124):: CALL P 
ATTERNCIIWIN.PAT3):: FOR DELAY 
= I TO 100 :: NEXT DELAY 

930 DISPLAY ATC4.7):"THE WINNER 
S .II.WIN 

940 CALL SOUNDCI000.392.5) 
9S0 CALL SOUNDC 1000.332.S) 
960 CALL SOUNDCI000.262.5) 
970 GOSUB 1340 !PAYOFF 
980 GOTO 330 
990 FOR 1=1 TO 26 .. CALL SOUNDCD 

URCI)*3.S.NOTECI).S):: CALL S 
OUNDC30.40000.5):: NEXT .. 
RETURN 

1000 RANDOMIZE !TRACK COND 
1010 T=INTC5*RND)+1 
1020 TRSCI)="FAST" .. TRS(2)="GOO 

0 1• '0 TRS(3)="SlOW '1 • • TRS(4 
)="MUDOY" .. TRS(5)="TURF" 

1030 ADCT)=.4 .. AMCT)=500 
1040 CALL CLEAR .. CALL SCREEN(8) 
10SO FOR 1=0 TO 8 :: CALL COLORCI 

.2.1):: NEXT I 
1060 DISPLAY ATC8.12):"RACE",K 
1070 DISPLAY ATCI2.3):"TRACK COND 

ITION:C3 SPACES)",TRSCT):: F 
OR DELAY=I TO 300 .. NEXT DE 
LAY .. RETURN 

1080 RANDOMIZE! INITIAL ODDS 
1090 MT=O 
1100 FOR 1=1 TO S " MCI)=INTCIOO 

O*RND)+O.I+AMCI ):: MT=MT+MC I 
):: NEXT I 



1110

1 1 20

1130

1140

1150

1160

117 0

1180

1190

1200

12 10

1220

1230

1240

1250

1260

12 7 0

1280

1290

1300

13 10

1320

1330

1340

1350

1360

13 70

1380

1390

1400

14 10

1420

1430

1440

14 50

1460

14 70

FOR I=1 TO

/M(D)

IF OD(I)>2

NEXT I

RETURN

CALL CLEAR

! PLACE BET

DISPLAY AT

NT ODDS"

FOR 1=1 TO

+ i -C N< 5 ) *2

C I) : : NEXT

FOR I-2 TO

IF CASHt i /

=0 :: GOTO

DISPLAY AT

LAYER"; I/2

ACCEPT AT(

IDATECDIGI

/2 )

IF H C I /2 ) >

5+l+C9-N)/

12 10

DISPLAY AT

MOUNT?" ::

N)/2,24)SI

T ) BEEP : AMT

IF AMT(I/2

30

M(HCI/2))=

MT=MT+AMTt

NEXT I

CALL CLEAR

5 : : OD t I ) = I NT (MT

0 THEN ODCI)=20

: : CALL SCREEN C 7 )

S

(1-CN<5) ,9) :"CURRE

5 : : D I SPLAY AT ( 1

, 3 ) : US I NG 1 50 : I ,OD

I

2*N STEP 2

2 ) < 1 THEN AMT C I /2 )

12 7 0

C5+l+(9-N)/2,3):"P

; "BE T S - HORSE ? "

5+ I + C 9-N ) /2 . 26 )VAL

T1BEEP S IZEC 1) tHC I

5 THEN CALL HCHARt

2,29,32,3):: GOTO

(6+l+C9-NJ/2,3):"A

ACCEPT AT t 6+ I + C 9-

ZE C 3 ) VAL I DATE C D I G I

( t / 2 )

) >CASH C I / 2 ) THEN 12

M(H( I / 2 ) ) +AMT CI/23

1 / 2 )

: : CALL SCREENC 1 4

3 ) : "PRESS

: DISPLAY

TO END GA

DISPLAY AT15, 1 1):"NEW ODDS"

FOR 1 = 1 TO 5 : : OD C I ) = I NT CMT

/M(I))

IF ODC M > 20 THEN OD( I )=20

DISPLAY AT C 7+ I *2 , 4 ) : US t NG 15

0:1, OD (I):: NEXT I

FOR DELAY= 1 TO 1000 :: NEXT

DELAY :: RETURN

FOR 1=1 TO N

IF HCI)=WIN THEN CASHCI)=CAS

H C I ) + I NT ( AMT C I ) * I NT (MT /M(WI N

IF H(I)<)WIN THEN CASH(I)=CA

SHC I ) -AMT C I )

NEXT I

CALL DELSPRITECALL):: CALL C

LEAR

DISPLAY AT C 3 , 12): "SUMMARY"

P * = "RACES" =: IF K=1 THEN Pt

= "RACE"

DISPLAY ATC5,9):"AFTER";K;P$

FOR 1=1 TO N :: DISPLAY ATC8

+ I , 3 ) : US I NG 15 10:1, CASHC I ): :

NEXT I

FOR DELAY=1 TO 1500 :: NEXT

DELAY

FL= 1 : : FOR I = 1 TO N : : I F C

ASHC I ) > 0 THEN I =N : : FL = 0

NEXT I :: RETURN

CALL DELSPRITECALL):: CALL C

LEAR :: CALL SCREENC16)

DISPLAY ATM2.10):"GAME OVER

1 480

1490

1500

15 10

" :: DISPLAY ATC21

1 TO PLAY AGAIN"

AT(23,4):"PRESS 2

ME"

CALL KEY C 0 , KEY , S)

IF KEY=49 THEN 240

IF KEY < > 50 THEN 1480

IMAGE PLAYER ##: $*###•#

1520 CALL CLEAR END

Program 2: 64 Horse Racing
Refer to the "Automatic Proofreader" article before

typing this program In.

Translation by Jeff Hamdani, Editorial Programmer

10 POKE53280,6:DIMHF(28),LF(28),DR(28)

:rem 71

20 PRINT"{CLR}{9 DOWN}"TAB(14)"{YEL}{RVS}

HORSE RACING{OFF}(WHT}" :rem 172

30 PRINT"{9 DOWN){WHT}"TAB(5)"LOADING DAT

A PLEASE WAIT":V=53248 :rem 143

40 FORI=12288TO12414:READA:POKEI,A:NEXT:P

OKEV+28,31 :rem 136

50 POKEV+37,0:POKEV+38,9:FORI=1TO5:POKE20

39+I,192:POKEV+38+I,6-I:NEXT :rem 210

60 FORI=0TO8STEP2 : READA-- POKEV+I+1, A: NEXT:

FORI=1TO5:READCR{I):NEXT :rem 6

70 FORI=1T026:READHF{I),LF(I),DR(I):NEXT:

I=0:CT=0 :rem 233

80 IFPEEK(49523)=212ANDPEEK(49524)=96THEN

120 :rem 5

90 1=1+1:READA:CT=CT+A:IFA=256THEN110

;rem 225

100 POKE49151+I,A:GOTO90 :rem 129

110 IFCT<>45269THENPRINT"{CLR)ERROR IN RE

ADING DATA IN. ".-END : rem 218

120 PRINT"{CLR}":S=54272:FORL=STOS+24:POK

EL,0:NEXT :rem 211

130 POKES+24,15:POKES+5,18:POKES+6,245

:rem 206

140 POKE53280,15:POKE53281,15:PRINT"

{10 DOWN}(BLUj"TAB(14)"HORSE RACING":
GOSUB1060 :rem 177

150 PRINT"{3 DOWN}"TAB(7)"NUMBER OF PLAYE
RS (1-9)? ";:HR=0 : rem 94

160 GETZ$:N=VAL(Z$):IF(N<10RN>9)THEN160

:rem 109

170 PRINTZS:FORI=1TO200:NEXT:FORI=1TON:CH

(I)=500:NEXT:PRINT"{CLR}[7 DOWN]"

:rem 17 7

180 PRINTTAB(6)"EACH PLAYER STARTS WITH S

500." :rem 170

190 PRINTTAB(3)"[DOWN}WHEN A PLAYER LOSES

ALL OF HIS/HER" :rem 253

200 PRINTTAB(10)"{DOWN}MONEY, THE GAME EN
DS." :rem 4

210 PRINT"{2 DOWNjHORSES ARE NUMBERED FRO

M BOTTOM TO TOP." :rem 81

220 FORI=1TO4000:NEXT : rem 18

230 HR=HR+1 :rem 98

240 FORI=lTON:AD(I)=0:AM(I)=0:NEXT:rem 51

250 GOSUB530:REM TRACK CONDITION :rem 233

260 GOSUB590:REM CALCULATE ODDS :rem 140

270 GOSUB630:REM PLACE BETS :rem 99

280 GOSUB400:REM DRAW TRACK :rem 111

290 POKES+5,17IPOKES+6,24:POKES+2,4:POKES

+3,5:POKEV+(2*T-2),24+AD(T):SYS49152

:rem 35

300 FORI=0TO8STEP2:A=PEEK(V+I):IFA=65THEN

WN=(I+2)/2 :rem 140
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1110 FOR 1=1 TO 5" ODCI)=INTIMT 
IMII)) 

1 120 IF 00(1)20 THEN 001 I )=20 
1130 NEXT I 
1140 RETURN 
1150 CALL CLEAR CALL SCREENI 7) 

!PLACE BETS 
1160 DI SP LAY ATll-IN(5).9),"CURRE 

NT ODDS" 
1170 FOR 1=1 TO 5 .. DISPLAY AT( 1 

+1-(N<5)*2.3),USING 150, I .00 
(I)" NEXT I 

1180 FOR 1 =2 TO 2*N STEP 2 
1190 IF CASH( 1/2)<1 THEN AMT( 1/2) 

=0 " GOTO 1270 
1 200 DISPLAY AT(5+1+(9-N)/2.3),"P 

LA YER " ; 1/ 2i"BETS - HORSE?" 
1210 ACCEPT AT(5+1+(9-N)/2.26)VAL 

IDATE(DIGIT)BEEP SIZE(I),H( I 
12) 

1220 IF H( 1/2)5 THEN CALL HCHAR( 
5+1+(9-N)/2.29.32.3)" GOTO 
1 2 1 0 

1230 DISPLAY AT(6+1+(9-N)/2.3),·'A 
MOUNT?" .. ACCEPT AT(6+1+(9-
N)/2.24)SIZE(3)VALIDATE(DIGI 
T)BEEP,AMT( 1/2) 

1240 IF AMT( 1/ 2)CASH(1/2)THEN 12 
30 

1250 M(H( 1/2) ) =M(H( 1 /2) )+AMT( 1/ 2) 
1260 MT=MT+AMT( 1/2) 
1270 NEXT I 
1280 CALL CLEAR 

) 

CA LL SCREEN( 14 

1290 DISPLAY AT(S. I 1),"NEW ODDS" 
1300 FOR 1=1 TO 5 .. OD(I)=INT.(MT 

IM(I)) 
1310 IF ODe 1)20 THEN ODe I )=20 
1320 DISPLAY AT(7+1*2.4),USING 15 

0,1.00(1)" NEXT I 
1330 FOR DELAY=1 TO 1000 " NEXT 

DELA Y . . RETURN 
1340 FOR 1=1 TO N 
1350 IF H( I )=WIN THEN CASH(I)=CAS 

HII )+INT(AMT( I )*INT(MT/M(WIN 
) ) ) 

1360 IF H( I )<)WIN THEN CASH( I )=CA 
SH(I)-AMT(I) 

1370 NEXT 
1380 CALL DELSPRITE(ALL), CALL C 

LEAR 
1390 DI SP LA Y AT(3. 12),"SUMMARY" 
1400 PS="RACES" .. IF K=1 THEN PS 

="RACE" 
1 4 1 0 0 I S P LAY A T ( 5 . 9 ) , " AFT E R " ; K ; P S 
142 0 FOR 1=1 TO N .. DISPLAY AT(8 

+1.3) ,USING 1510, I.CASH( I)" 
NEXT I 

1430 FOR DELAY=1 TO 1500 NEXT 
DELAY 

1440 FL=1 .. FOR 1=1 TO N IF C 
ASH(I )0 THEN I=N .. FL=O 

1450 NEXT I .. RETURN 
1460 CALL DELSPRITE(ALL), CALL C 

LEAR . . CALL SCREEN(16) 
1470 DISPLAY AT(12. 10),"GAME OVER 

1 480 
1 490 
1 500 
I 5 1 0 
1520 

" .. DISPLAY AT(21.3),"PRESS 
1 TO PLAY AGAIN" .. DISPLAY 
AT(23.4),"PRESS 2 TO END GA 

ME" 
CALL KEY(O.KEY.S) 
IF KEY=49 THEN 240 
IF KEY<)50 THEN 1480 
IMAGE PLAYER •• , S •••••• 
CALL CLEAR .. END 

Program 2: 64 Horse Racing 
Refer to the "Automatic Proofreader" article before 
typing this program In. 
Translation by Jeff Hamdan!. Editorial Programmer 

13 POKE53283,6:DIMHF(28),LF(28),DR(28) 
:rem 71 

23 PRINT"{CLR}{9 DOWN}"TAB(14)"{YEL}{RVS} 
HORSE RACING {OFF }{WHT} " : rem 172 

33 PRINT" {9 DOWN){WHT} "TAB ( 5) "LOADING DAT 
A ....... PLEASE WAIT" ,V=53248 :rem 143 

43 FORI=12288T012414:READA:POKEI,A:NEXT:P 
OKEV+28,31 :rem 136 

53 POKEV+37,3:POKEV+38,9:FORI=lT05:POKE23 
39+I,192:POKEV+38+I,6-I:NEXT :rem 213 

63 FORI=3T08STEP2:READA:POKEV+I+1,A:NEXT: 
FORI=lT05:READCR(I):NEXT :rem 6 

73 FORI=lT026:READHF(I),LF(I),DR(I):NEXT: 
I=3:CT=3 :rem 233 

83 IFPEEK(49523)=212ANDPEEK(49524)=96THEN 
123 :rem 5 

93 I=I+l:READA:CT=CT+A:IFA=256THENl13 
:rem 225 

133 POKE49151+I,A:GOT093 :rem 129 
113 IFCT()45269THENPRINT" {CLR}ERROR IN RE 

ADING DATA IN." :END : rem 218 
123 PRINT" {CLR}" : S=54272 :FORL=STOS+24 : POK 

EL,3:NEXT :rem 211 
133 POKES+24,15:POKES+5,18:POKES+6,245 

:rem 236 
143 POKE53283,15:POKE53281,15:PRINT" 

{13 DOWN} {BLU}"TAB(14)"HORSE RACING": 
GOSUB1363 :rem 177 

153 PRINT" {3 DOWN} "TAB (7) "NUMBER OF PLAYE 
RS (1-9)? "; :HR=3 :rem 94 

163 GETZ$:N=VAL(Z$):IF(N<10RN>9)THEN163 
:rem 139 

173 PRINTZ$:FORI=lT0233:NEXT:FORI=lTON:CH 
(I)=533:NEXT:PRINT"{CLR) [7 DOWN}" 

: rem 177 
183 PRINTTAB(6)"EACH PLAYER STARTS WITH $ 

533." :rem 173 
193 PRINTTAB(3) "[ DOWN}WHEN A PLAYER LOSES 

ALL OF HIS / HER" :rem 253 
233 PRINTTAB(13)"[DOWN}MONEY, THE GAME EN 

DS. " : rem 4 
213 PRINT"{2 DOWN}HORSES ARE NUMBERED FRO 

M BOTTOM TO TOP." : rem 81 
223 FORI=lT04333:NEXT :rem 18 
233 HR=HR+l :rem 98 
243 FORI=lTON:AD(I)=3:AM(I)=3:NEXT:rem 51 
253 GOSUB533:REM TRACK CONDITION :rem 233 
263 GOSUB593:REM CALCULATE ODDS :rem 143 
273 GOSUB633:REM PLACE BETS :rem 99 
283 GOSUB433:REM DRAW TRACK :rem III 
293 POKES+5,17:POKES+6,24:POKES+2,4:POKES 

+3,5:POKEV+(2*T-2),24+AD(T):SYS49152 
;rem 35 

333 FORI=3T08STEP2 :A=PEEK(V+I):IFA=65THEN 
WN= (I+2 ) / 2 : rem 143 
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Horse-racing action in the Commodore 64 version of

"Horse Racing."

310 NEXTiPOKEV+21/2t(WN-l):P0KEV+16,0:POK

EV+(2*WN-2),0 :rem 212

320 POKE53280,(PEEK(1664-80*(WN-1)+S)IAND

15:J=192 :rem 177

330 FORI=1TO15:PRINT"{HOME]{5 DOWN}"TAB(8

)"THE WINNER IS HORSE # " ; WN :GOSUB:180

:rem 125

340 IF(I/2)=INT(I/2)THENJ=193 :rem 151

350 POKEV+(2*WN-2),15+(I+8):POKE2039+WN,J

:FORK=1TO150:NEXT :rem 188

360 PRINT"{HOME}(5 DOWN}"TAB(8)"

[23 SPACES}":FORK=1TO150:NEXT:J=192:N

EXT :rem 216

370 POKEV+21,0:GOTO880 : rein 28

380 POKES+1,(RND(0)*40)+40:POKES,200:POKE

S+4,17:POKES+4,16:RETURN :rem 105

390 REM DRAW TRACKS :rem 118

400 POKE53280,6:POKE53281,13:SP=160

:rem 212

410 A$="{RVS}{40 SPACES){OFF}" :rein 31

420 PRINT"{CLR}[6 DOWN}(WHT}

430

440

450

460

470

480

490

500

510

520

530

540

£

:rem 196

PRINT" {WHTjEJ BB_B_BBB^B_BB_BB

{SPACE }B_ B B B B B_ B"; " : rem"~208
PRINT"{HOMET{7 DOWNT":FORI=1TO5:PORJ=

1TO2:PRINTCHR$(CR(I))A$;iNEXTJ,!

:rem 113

PRINT" {HOME} {19 DOWN} { WHT } "MID$ (A:? , 1,

LEN(A?)-2) :rem 246
FORI=1TO4:FORJ=4TO34STEP10:PRINTTAB(J

)"{WHT}{RVS} {OFF} {9 SPACES}11; :NEXTJ:

NEXTI :rem 120

POKE1823,SP:POKE1823+S,1:FORI=1983TO2

018STEP10:POKEI,SP:POKEI+S,1:NEXT

:rem 140

PRINT"{HOME}EBLU}{DOWN}"TAB(9)"gM^

g20 T^gG?" :rem 93

PRINTTAB(9)"gM3f3 SPACES}HANOVER
{2 SPACES}DOWNS{3 SPACES}gGg":rem 185

PRINTTAB(9)"gM3g20 @3gG3" : rem 227

FORI=0TO8STEP2:POKEV+I,24:NEXT:PO<EV+

21,31:RETURN :rem 177

REM DETERMINE TRACK CONDITION :rem 52

T=INT(5*RND(0))+l :rem 133

TR$(l)="FAST":TR$(2)="GOOD":TR$(3)="S

LOW":TR$(4)="MUDDY":TR${5)="TURF"
:rem 236

550 AD(T)=3:AM(T)=500 :rem 115

560 PRINT"{CLR}{8 DOWN}"TAB(17)"RACE";HR:

A$="TRACK CONDITION: ":TB=LEN(A$+TR$(
T)) :rem 253

570 PRINT"{4 DOWN}"TAB(INT(TB/2)-l)rA$+TR

$(T):FORD=1TO1000:NEXT:RETURN:rem 110

580 REM DETERMINE ODDS :rem 72
590 MT=0:FORI=1TO5:M(I)=INT(1000*RND(0))+

.1+AM(I):MT=MT+M(I):NEXT :rem 103

600 FORI=1TO5:OD(I)=INT(MT/M(I)):IFOD(I)>

20THENOD(I)=20 srem 52

610 NEXT:RETURN :rem 240

620 REM PLACE BETS : rem 15
630 PRINT"{CLR}[DOWN}"TAB{15)"{RVSjCURREN

T ODDS{OFF}{DOWN}" :rem 226

640 PRINTTAB(11)"{DOWN}HORSE #"SPC(7)"ODD

S{DOWN}" :rem 151

650 FORI=1T05:PRINTTAB(13)1;TAB(23);OD(I)

;"TO 1":NEXT:PRINT"{2 D0WN}":RW=13

:rem 90

660 FORI=2TO2*NSTEP2:CN=35:IFCH(1/2)<=0TH

ENA1(1/2)=0:GOTO790 :rem 122

670 PRINT"PLAYER"?I/2;"BETS HORSE? ";

:rem 245

680 GETZ$:M=VAL{Z$)iIFM<1ORM>5THEN680

irem 35

690 PRINTZ$;:H(I/2)=M:PRINTSPC(3)"AMOUNT

{SPACE}$ ":A$="" :rem 121

700 GETZ$:IF Z$=""THEN700 :rem 131

710 IFASC(Z?)=13THEN770 :rem 59

720 IFASC(Z$)=20THEN760 :rem 57

730 IFASC(Z$)<48ORASC(Z$)>57THEN700

:rem 46

740 IFCN=39THEN700 :rem 42

750 A?=A$+Z$:POKE214,RW:PRINT:POKE211,CN:

PRINTZ5:CN=CN+1:GOTO700 :rem 230

760 POKE214,RW:PRINT:POKE211,35:PRINT"

{4 SPACES}";:CN=35:A$="":GOTO700

:rem 112

IFVAL(A$)=0ORVAL(A?)>CH(I/2)THEN760

:rem 253

Al{l/2)=VAL(A$):M(H(l/2))=M(H(l/2))+A

l(l/2):MT=MT+Al(l/2):RW=RW+1 :rem 41

NEXT :rem 223

PRINT"{CLR}(5 DOWN}"TAB(17)"{RVS}NEW

{SPACE}ODDS{OFF}{2 DOWN}" :rem 255

PRINTTAB(11)"HORSE #"SPC(7)"ODDS

{DOWN}" :rem 133

=1TO5:OD(I)=INT{MT/M(D)

770

780

790

800

810

820

830

840

850

860

870

880

890

900

910

920

930

940

950

960

20THENOD(I)=20

PRINTTAB(13);I;TAB(23);

XT

PRINT"{2 DOWN}"TAB(12)"

{OFF} TO BEGIN"

GETZ$:IFZ$o"B"THEN850

RETURN

REM DETERMINE WINNER(S)
FORI=1TON

:rem 56

OD(I)"TO 1":NE

:rem 249

PRESS {RVSjB

:rem 217

: rem 14

:rem 126

:rem 151

:rem 47

IFH(I)=WNTHENCH(I)=CH(I)+INT(Al(I)*IN

T(MT/M(WN))):GOTO910 :rem 163

CH(I)=CH(I)-A1(I) :rem 89

NEXT :rem 217

POKE53 280/15:POKE53281,15:PRINT"{CLR}

mTAB(17)"{RVS}SUMMARY{OFF}" :rem 160

P$="RACES":IFHR=lTHENP$="RACE":rem 15

PRINT"{2 DOWN}"TAB(14)"AFTER";HR;P?

:rem 87

PRINT"{3 DOWN}"TAB(5)"PLAYER #"TAB(29

)"AMOUNT" :rem 222

PRINTTAB(5)"g8 T§"TAB(29)"g6 T3{DOWN}

:rem 159
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Horse-racing actioll in the Commodore 64 versioll of 
"Horse Racing." 

310 NEXT:POKEV+21,2t(WN-l):POKEV+16,0 , POK 
EV+(2*WN-2),0 :rem 212 

320 POKE53280,(PEEK(1664-80*(WN-l)+S»AND 
15:J=192 :rem 177 

330 FORI=lT015:PRINT"(HOME)(5 DOWN}"TJIB(8 
)"THE WINNER IS HORSE t" ;WN:GOSUB:!B0 

:rem 125 
340 IF(I /2 )=INT(I /2 )THENJ=193 :rem 151 
350 POKEV+ (2*WN-2) ,15+ (1+8) : POKE2039+WN, J 

:FORK=lT0150:NEXT :rem 188 
360 PRINT"(HOME)(5 DOWN}"TAB(8)" 

(23 SPACES}":FORK=lT0150:NEXT:J=192:N 
EXT :rem 216 

370 POKEV+21,0 : GOT0883 :rern 28 
380 POKES+l,(RND(0)*40)+41il :POKES ,21il1il:POKE 

S+4,17:POKES+4,16:RETURN :rem llil5 
391il REM DRAW TRACKS :rem 118 
41il1il POKE53281il,6:POKE53281,13:SP=161il 

: rem 212 
411il A$="(RVS)(41il SPACES)(OFF)" :rern 31 
421il PRINT" (CLR) (6 DOWN) (WHT) ~R~C~R~C~R~C 

~R~C~R~C~R~C~R~C~R~C~R~C~R~~~R~~~ R~~ 
~R~~~R~~~R~~~R~~~R~~~R~~ER~~~R~~" ; -

- - - - - - -: rem 196 
431il PRINT" (WHT}B B B B B B B B B B B B B 

(SPACE) B B 5 5 5 5 5"; - - - .., rem--2il8 
441il PRINT" (HOMET!7 Doi:rnT" : FORI=lT05 :FORJ= 

IT02:PRINTCHR$(CR(I» A$; :NEXTJ,I 
:rem 113 

451il PRINT" (HOME)( 19 DOWN)(WHT) "MlD$ (M, 1, 
LEN (A$) -2 ) : rem 246 

461il FORI=lT04:FORJ=4T034STEP11il:PRI NTTAB (J 
)"(WHT)(RVS} (OFF)(9 SPACES}";:NEXTJ: 
NEXTI :rem 121il 

471il POKE1823,SP:POKE1823+S ,1: FORI=198BT02 
1il18STEPllil:POKEI,SP:POKEI+S,1:NEXT 

: rem 141il 
481il PRINT" (HOME) (BLU) (DOWN) "TAB ( 9) "~M! 

~21il THG~" :rem 93 
491il PRINTTAB(9)"~M~(3 SPACES}HANOVER 

(2 SPACES) DOWNS (3 SPACES HG~": rem 185 
51il1il PRINTTAB(9)"gMH21il @HG~" :rem 227 
511il FORI=IilT08STEP2:POKEV+I,24:NEXT:POKEV+ 

21,31:RETURN :rem 177 
521il REM DETERMINE TRACK CONDITION :rem 52 
531il T=INT(5*RND(Iil»+1 :rem 133 
541il TR$(1)="FAST":TR$(2)="GOOD ":TR$(3)="S 

LOW" :TR$ (4 )= "MUDDY " :TR$ (5 )="TURF" 
:rem 236 
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551il AD(T)=3:AM(T)=51il1il :rem 115 
561il PRINT "(CLR)(8 DOWN }"TAB(17)"RACE",HR: 

A$="TRACK CONDITION: ":TB=LEN(A$+TR$( 
T» :rem 253 

571il PRINT"(4 DOWN}"TAB(INT(TB/2)-1),A$+TR 
$(T):FORD=lT011il1il1il:NEXT:RETURN:rem 113 

581il REM DETERMINE ODDS :rem 72 
591il MT=Iil:FORI=lT05:M(I)=INT(11il1il1il*RND(Iil»+ 

.1+AM(I):MT=MT+M(I):NEXT :rem 11il3 
61il1il FORI=lT05:0D(I)=INT(MT/M(I»:IFOD(I» 

2IilTHENOD(I)=21il :rem 52 
611il NEXT:RETURN :rem 241il 
621il REM PLACE BETS : rem 15 
631il PRINT" (CLR) (DOWN) "TAB (15)" (RVS } CURREN 

T ODDS(OFF)(DOWN)" :rem 226 
641il PRINTTAB(l1)"(DOWN}HORSE t"SPC(7)"ODD 

S(DOWN} " : rem 151 
651il FORI=lT05:PRINTTAB(13)I,TAB(23),OD(I) 

,"TO 1":NEXT:PRINT"(2 DOWN}":RW=13 
: rem 91il 

661il FORI=2T02*NSTEP2:CN=35:IFCH(I/2)<=IilTH 
ENA1(I /2)=Iil:GOT0791il :rem 122 

671il PRINT"PLAYER";I/2;"BETS HORSE? ", 
:rem 245 

681il GETZ$ :M=VAL(Z$).IFM<10RM>5THEN681il 
: rem 35 

691il PRINTZ$,:H(I/2)=M:PRINTSPC(3)"AMOUNT 
(SPACE)$ ":A$="" :rem 121 

71il1il GETZ$: IF Z$=" "THEN71il1il : rem 131 
711il IFASC(Z$)=13THEN771il :rem 59 
721il. IFASC(Z$)=2IilTHEN761il :rem 57 
731il IFASC(Z$)<480RASC(Z$»57THEN71il1il 

:rem 46 
741il IFCN=39THEN71il1il :rem 42 
751il A$ =A$+Z$:POKE214,RW:PRINT:POKE211,CN: 

760 

771il 

781il 

791il 
81il1il 

811il 

821il 

831il 

841il 

851il 
861il 
870 
881il 
891il 

91il1il 
911il 
921il 

931il 
941il 

951il 

961il 

PRINTZ$:CN=CN+l:GOT071il1il :rem 231il 
POKE214,RW:PRINT:POKE211,35:PRINT" 
(4 SPACES}", :CN=35:A$='''':GOT071il1il 

:rem 112 
IFVAL(A$)=IilORVAL(A$»CH(I / 2)THEN761il 

:rem 253 
Al{I / 2)=VAL(A$):M{H{I / 2»=M{H{I / 2»+A 
1{I /2 ):MT=MT+A1{I /2 ):RW=RW+1 :rem 41 
NEXT .rem 223 
PRINT" (CLR ) (5 DOWN) "TAB (17) "(RVS } NEW 
(SPACE}ODDS(OFF)(2 DOWN)" :rem 255 
PRINTTAB (11) "HORSE t" sPC (7) "ODDS 
(DOWN)" : rem 133 
FORI=lT05:0D{I)=INT(MT/M{I»:IFOD{I» 
21ilTHENOD (I) =21il • rem 56 
PRINTTAB(13),I,TAB(23),OD{I)"TO l":NE 
XT :rem 249 
PRINT" (2 DOWN) "TAB (12) "PRESS (RVS}B 
(OFF) TO BEGIN" : rem 217 
GETZ$:IFZ$<> "B"THEN851il :rem 14 
RETURN :rem 126 
REM DETERMINE WINNER{S) :rem 151 
FORI=lTON :rem 47 
IFH{I)=WNTHENCH{I)=CH(I)+INT(A1(I)*IN 
T{MT/M{ WN»):GOT0911il :rem 163 
CH (I )=CH (I) -A1 (I) : rem 89 
NEXT :rem 217 
POKE53280,15:POKE53281,15:PRINT"(cr.R} 
"TAB{l7) " (RVS}SUMMARY(OFF) " :rem 160 
P$="RACES" :IFHR=lTHENP$="RACE":rem 15 
PRINT" (2 DOWN) "TAB { 14) "AFTER" ,HR, P$ 

PRINT"(3 DOWN}"TAB(5)"PLAYER 
:rem 87 

#"TAB{29 
:rem 222 

T~"TAB(29)"~6 THDOWN} 
) "AMOUNT" 
PRINTTAB(5)"g8 
" : rem 159 



970 PL=1tFORI=1TON:IFCH(I)>0THENI=N:FL=0

:rem 1

980 NEXTI:FORI=1TON :rem 242

990 PRINTTAB(8);I;TAB(29);"$";CH(I):NEXTI

:rem 166

1000 IFFL=1ORHR=5THEN1020 :rem 239

1010 FORX=1TO3000:NEXT:GOTO230 :rem 86

1020 PRINTTAB(15);"{2 DOWNjGAME OVER"tPRI

NT"{6 RIGHT}{DOWN}DO YOU WISH TO PLA

Y AGAIN ?" :rem 226

1030 GETZ$ :IFZ$o"Y"ANDZ$<>"N"THEN1030

:rem 208

1040 IFZ$="Y"THENPOKE53281,6:RUN :rem 158
1050 END irem 157

1060 F0RI=lTO26:POKES+1,HF(I):POKES,LF(I)

:POKES+4,33:FOR T= 1TO 40:NEXT:rem 0

1070 POKES+4,32:FORJ=1TODR(I)*3.7:NEXT:NE

XT:RETURN trem 180

1080 DATA0,0,0,0,0,0,0,0 irem 151

1090 DATA0,0,32,0,0,40,0,0 :rem 1

1100 DATA32,0,0,168,16,0,170,124 :rem 58

1110 DATA0,161,173,0,167,247,0,175

:rem 172

1120 DATA195,63,251,192,127,251,192,127

:rem 182

1130 DATA251,192,127,202,192,79,3,240

:rem 74

1140 DATA15,0,240,15,0,204,51,0 :rem 2

1150 DATA51,204,0,51,204,0,0,0 trem 205

1160 DATA0,0,0,0,0,0,0,0 :rem 150

1170 DATA0,0,32,0,0,40,16,0 :rem 55

1180 DATA32,124,0,169,253,0,170,135
:rem 223

1190 DATA0,161,227,0,163,192,0,175

:rem 175

1200 DATA192,63,235,192,127,251,192,127

:rem 180

1210 DATA251,192,127,251,240,124,250,240

jrem 210

1220 DATA124,0,48,60,3,240,15,12 :rem 62

1230 DATA192,12,195,192,3,195,0 :rem 36

1240 DATA173,156,141,126,110 :rem 137

1250 DATA 151,159,150,5,152:REM CR(I)

:rem 120

1260 DATA 18,209,30,25,30,30,31,165,30

:rem 58

1270 DATA 37,162,45,37,162,15,37,162,30

:rem 127

1280 DATA 31,165,45,31,165,15,31,165,30

irem 119

1290 DATA 25,30,30,31,165,30,25,30,30

i rem 3

1300 DATA 18,209,100 :rem 203

1310 DATA 18,209,30,25,30,30,31,165,30

:rem 54

1320 DATA 37,162,45,37,162,15,37,162,30

:rem 123

1330 DATA 31,165,45,31,165,15,31,165,30

:rem 115

1340 DATA 18,209,30,18,209,30,18,209,30,2

5,30,110 :rem 87

1350 DATA 169,150,141,15,212,169:REM ML C

ODE

1360 DATA 129,141,18,212,32,40

1370 DATA 192,238,0,208,238,2

1380 DATA 208,238,4,208,238,6

1390 DATA 208,238,8,208,32,237

1400 DATA 192,32,40,193,32,84

1410 DATA 193,76,10,192,173,16

1420 DATA 208,41,1,240,10,172

1430 DATA 0,208,192,65,208,23

rem 248

rem 185

rem 147

rem 154

rem 205

rem 142

rem 197

rem 126

rem 142

76,81,193,172,0,208 irem 150

192,255,208,13,173,16 :rem 248

208,9,1,141,16,208 :rem 92

169,0,141,0,208,173 :rem 141

16,208,41,2,240,10 :rem 82

172,2,208,192,65,208 :rem 203

23,76,81,193,172,2 :rem 96

208,192,255,208,13,173 :rem 40

16,208,9,2,141,16 :rem 39

208,169,0,141,2,208 trem 139

173,16,208,41,4,240 :rem 139

10,172,4,208,192,65 irem 145

208,23,76,81,193,172 :rem 206

4,208,192,255,208,13 :rem 199

173,16,208,9,4,141 irem 99

16,208,169,0,141,4 trem 96

208.173.16.208.41.8 :rem 144

240,10,172,6,208,192 :rem 187

65,208,23,76,81,193 :rem 156

172,6,208,192,255,208 :rem 252

13,173,16,208,9,8 :rem 50

141,16,208,169,0,141 :rem 191

6,208,173,16,208,41 :rem 148

16,240,10,172,8,208 :rem 142

192,65,208,23,76,81 :rem 161

193,172,8,208,192,255 :rem 7

208.13.173.16.208.9 :rem 145

16,141,16,208,169,0 :rem 141

141,8,208,96,173,27 irem 155

212,56,233,5,176,252 irem 197

105,6,96,32,226,192 :rem 152

168,192,1,208,7,32 :rem 101

40,192,238,0,208,96 :rem 154

192,2,208,7,32,40 :rem 45

192,238,2,208,96,192 :rem 214

3,208,7,32,40,192 :rem 48

238,4,208,96,192,4 :rem 105

208,7,32,40,192,238 :rem 147

6,208,96,192,5,208 irem 107

6,32,40,192,238,8 :rem 50

208,96,162,0,189,248 irem 213

7,201,192,208,8,169 :rem 156

193,157,248,7,76,62 irem 169

193,169,192,157,248,7 :rem 17

32.71.193.232.224.5 :rem 149

208,228,96,165,162,24 irem 8

105,1,197,162,208,252 :rem 244

96.104.104.96.169.6 :rem 159

141,1,212,169,10,141 :rem 181

0,212,169,65,141,4 :rem 93

212,162,0,160,0,200 irem 123

208,253,232,224,50,208 :rem 39

246,169,64,141,4,212 irem 203

96,256 :rem 35

Program 3: VIC Horse Racing
Refer to the "Automatic Proofreader" article before

typing this program in.

Translation by Jeff Hamdani, Editorial Programmer

2 POKE36879,110tPRINT"{CLR}{9 DOWN}

(5 RIGHT}{WHT}HORSE RACING" irem 50
4 POKE52,28:POKE56,28:CLR:FORI=7168TO7679

:POKEI,PEEK(I+25600):NEXT irem 32

6 FORI=lT03:READA:FORJ=ATOA+7iREADB:POKEJ

,BtNEXTJ,I»POKE36869,255 :rem 162

8 V=36878tS=36874tCL=30720 trem 179

10 INPUT"{CLRjt10 DOWN}{WHT)# OF PLAYERS
{SPACE}(1-9) ";N:IFN<1ORN>9THEN10

trem 58
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1440

1450

1460

1470

1480

1490

1500

1510

1520

1530

1540

1550

1560

1570

1580

1590

1600

1610

1620

1630

1640

1650

1660

1670

1680

1690

1700

1710

1720

1730

1740

1750

1760

1770

1780

1790

1800

1810

1820

1830

1840

1850

1860

1870

1880

1890

1900

1910

1920

1930

1940

1950

1960

1970

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA
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970 FL=l,FORI=lTON:IFCH(I»0THENI=N:FL=0 
:rem 1 

980 NEXTI:FORI=lTON :rem 242 
991' PRINTTAB (8) ; I; TAB (29) ;. $" ;CH (I) :NEXTI 

:rem 166 
11'1'1' IFFL=10RHR=5THEN11'21' ,rem 239 
11'11' FORX=lT031'1'1':NEXT:GOT0230 :rem 86 
11'21' PRINTTAB(15);"(2 DOWN}GAME OVER",PRI 

NT"(6 RIGHT}(DOWN}OO YOU WISH TO PLA 
Y AGAIN 7" : rem 226 

1031' GETZ$ :IFZ$ <> "Y"ANDZ$ <> "N"THEN11'31' 
: rem 208 

1041' IFZ$="Y"THENPOKE53281,6:RUN :rem 158 
1050 END : rem 157 
1060 FORI=lT026:POK~S+l,HF(I):POKES,LF(I) 

:POKES+4,33:FOR T= ITO 40:NEXT:rem I' 
1070 POKES+4,32:FORJ=lTODR(I)*3 . 7:NEXT:NE 

XT,RETURN ,rem 180 
1080 DATA0,0,0,0,0,0,0,0 :rem 151 
1090 DATA0,0 ,32,0,0,40,0,0 :rem 1 
1100 DATA32,0,I',168,16,I',170,124 ,rem 58 
1111' DATAI',161,173,I',167,247,I',175 

:rem 172 
1121' DATA195,63,251,192,127,251,192,127 

:rem 182 
1131' DATA251,192,127,202,192,79,3,240 

:rem 74 
1140 DATA15,0,240,15,0,21'4,51,I' :rem 2 
1151' DATA51,204,I',51,204,I',I',I' :rem 21'5 
llGeI DATA0,B,0,0,0,0,0,0 : rem 15'21 
1170 DATA0,0,32,0,0,40,16,0 :rem 55 
1180 DATA32,124,0,169,253,0,171',135 

:rem 223 
1191' DATAe,161,227,0,163,192,0,175 

1200 

1210 

1220 
1230 
1240 
1250 

:rem 175 
DATA192,63,235,192,127,251,192,127 

: rem 181' 
DATA251,192,127,251,240,124,250,241' 

DATA124,0,48,60,3,240,15,12 
DATA192,12,195,192,3,195,0 
DATA173,156,141,126,l10 
DATA 151,159,1 50,5, 152:REM 

: rem 210 
:rem 62 
:rem 36 

: rem 137 
CR ( I) 

:rem 121' 
1260 DATA 18,209,30,25,31',31',31,165,31' 

:rem 58 
1270 DATA 37,162,45,37,162,15,37,162,31' 

:rem 127 
1280 DATA 31,165,45,31,165,15,31,165,30 

: rem 119 
1290 DATA 25,31',30,31,165,31',25,30,30 

:rem 3 
1300 DATA 18,21'9,11'1' : rem 21'3 
1311' DATA 18,21'9,31',25,31',31',31,165,31' 

:rem 54 
1321' DATA 37,162,45,37,162,15,37,162,31' 

:rem 123 
1331' DATA 31,165,45,31,165,15,31,165,31' 

: rem 115 
1341' DATA 18,21'9,31',18,21'9,30,18,21'9,31',2 

5,30,110 :rem 87 
1351' DATA 169,151',141,15,212,169:REM ML C 

ODE : rem 248 
1361' DATA 129,141,18,212,32,41' :rem 185 
1371' DATA 192,238,1',21'8,238,2 :rem 147 
1381' DATA 21'8,238,4,21'8,238,6 :rem 154 
1391' DATA 21'8,238,8,21'8,32,237 :rem 21'5 
141'1' DATA 192,32,41',193,32,84 :rem 142 
1411' DATA 193,76,11',192,173,16 :rem 197 
1421' DATA 21'8,41,1,241',11',172 :rem 126 
1431' DATA 1',21'8,192,65,21'8,23 :rem 142 

1441' DATA 76,81,193,172,1',21'8 
1451' DATA 192,255,21'8,13,173,16 
1460 DATA 21'8,9,1,141,16,21'8 
1471' DATA 169,1',141,1',21'8,173 
1481' DATA 16,21'8,41,2,240,11' 
1491' DATA 172,2,21'8,192,65,21'8 
151'1' DATA 23,76,81,193,172,2 
1511' DATA 21'8,192,255,21'8,13,173 
1521' DATA 16,21'8,9,2,141,16 
1531' DATA 21'8,169,0,141,2,21'8 
1541' DATA 173,16,21'8,41,4,241' 
1551' DATA 11',172,4,21'8,192,65 
1560 DATA 268,23,76,81,193,172 
1571' DATA 4,21'8,192,255,21'8,13 
1581' DATA 173,16,21'8,9,4,141 
1590 DATA 16,21'8,169,1',141,4 
161'1' DATA 21'8,173,16,21'8,41,8 
1611' DATA 241',11',172,6,21'8,192 
1621' DATA 65,21'8,23,76,81,193 
1631' DATA 172,6,21'8,192,255,21'8 
1641' DATA 13,173,16,21'8,9,8 
1651' DATA 141,16,21'8,169,1',141 
1661' DATA 6,21'8,173,16,21'8,41 
1671' DATA 16,241',11',172,8,21'8 
1681' DATA 192,65,21'8,23,76,81 
1691' DATA 193,172,8,21'8,192,255 
171'1' DATA 21'8,13,173,16,21'8,9 
1711' DATA 16,141,16,21'8,169,1' 
1721' DATA 141,8,208,96,173,27 
1730 DATA 212,56,233 ,5,176,252 
1741' DATA 105,6,96,32,226,192 
1750 DATA 168,192,1,208,7,32 
1760 DATA 40,192,238,1',21'8,96 
17 70 DATA 192,2,208,7,32,40 
1780 DATA 192,238,2,21'8,96,192 
1790 DATA 3,208,7,32,40,192 
181'1' DATA 238,4,21'8,96,192,4 
1811' DATA 208 ,7,32,40,192,238 
1821' DATA 6,21'8 ,96,192,5,208 
1831' DATA 6,32,40,192,238,8 
1841' DATA 208,96,162,0,189,248 
1850 DATA 7,21'1,192,208,8,169 
1861' DATA 193,157,248,7,76,62 
1871' DATA 193,169,192,157,248,7 
1881' DATA 32,71,193,232,224,5 
1890 DATA 208,228,96,165,162,24 
191'0 DATA 11'5,1,197,162,208,252 
1911' DATA 96,11'4,11'4,96,169,6 
1921' DATA 141,1,212,169,11',141 
1930 DATA 1',212,169,65,141,4 
1940 DATA 212,162,1',161',1',200 
1951' DATA 21'8,253,232,224,50,21'8 
1960 DATA 246,169,64,141,4,212 
1971' DATA 96,256 

Program 3: VIC Horse Racing 

: rem 150 
:rem 248 

:rem 92 
:rem 141 

: rem 82 
: rem 203 

: rem 96 
:rem 40 
: rem 39 

: rem 139 
: rem 139 
: rem 145 
:rem 266 
:rem 199 

: rem 99 
: rem 96 

: rem 144 
:rem 187 
: rem 156 
:rem 252 

: rem 50 
:rem 191 
: rem 148 
: rem 142 
:rem 161 

:rem 7 
: rem 145 
:rem 141 
: rem 155 
:rem 197 
:rem 152 
:rem 11'1 
: rem 154 

: rem 45 
: rem 214 

:rem 48 
:rem 105 
:rem 147 
:rem 107 

: rem 50 
: rem 213 
: r em 156 
:rem 169 

: rem 17 
: rem 149 

:rem 8 
:rem 244 
: rem 159 
:rem 181 

: rem 93 
:rem 123 

: rem 39 
: rem 203 

: rem 35 

Refer to the "Automatic Proofreader" artic le before 
typing this program in. 
Translation by Jeff Hamdanl, Editorial Programmer 

2 POKE36879,1l0,PRINT"(CLR}(9 DOWN} 
(5 RIGHT}(WHT}HORSE RACING" ,rem 50 

4 POKE52,28:POKE56,28,CLR:FORI=7168T07679 
:POKEI,PEEK(I+2561'0) : NEXT :rem 32 

6 FORI=lT03:READA:FORJ=ATOA+7:READB:POKEJ 
,B:NEXTJ,I,POKE36869,255 ,rem 162 

8 V=36878,S=36874:CLE 30720 :rem 179 
11' INPUT"{CLR}(10 DOWN){WHTIt OF PLAYERS 

(SPACE) (1-9) ";N:IFN<lORN>9THEN10 
:rem 58 

October 1984 COMPUTII 85 



12 FORI=1TON:CH(I)=500:NEXT:R=0:F0RY=9T01

7STEP2:PN{(Y-7)/2)=7680+22*Y:NEXT
:rem 51

14 FORI=1TO5 : AM( I) =0 :AD( I) =0 :NEXT: POK3S368

79,110:GOSUB48:GOSUB54:GOSUB60:rem 138

16 DEFFNL(I)=PN(I)+X(I):HR=0:WN=0:GOSUB36

:rem 242

18 FORI=1TO5:X(I)=1:POKEFNL(I)+CL,2+1:POK

EFNL(I),HR:NEXT:HR=33 :rem 129

20 FORI=1T05:Z=RND(0)/2:POKEFNL(I),32:X(I

)=X(I)+1+AD(I)+Z:POKEFNL(I)-1-AD{I)-Z,

32 :rem 14

22 POKEFNL{I)+CL,2+1:POKEFNL(I),HR:GO3UB3

4:NEXT :rem 220

24 G=0:FORI =lTO5:IFX(I)>=19THENG=l:re:-n 78

26 NEXT:IFG=0THENHR=33-HR:GOTO20 :rem 44

28 H=0:FORI=0TO4:IFX(I+1)>HTHENH=X(I+L):W

N=I+1 :rem 45

30 NEXT:POKEFNL(WN),32:X(WN)=X(WN)+1:POKE

FNL(WN)+CL,2+WN:POKEFNL(WN), HR :rem 13

32 PRINT"[HOME]{20 DOWN}{2 SPACES}WINNER

{SPACEJIS HORSE #";WN:FORD=1TO3000:NEX
T:GOTO80 :rem 29

34 POKEV,15:POKES,INT(RND(0)* 8)+2 00:POKEV

,0:RETURN : re:u 91

36 A$="&&&St&&&&&&6[&&&&&&&&&&&" :B$= "

":PRINT"{CLR}{7 DOWN)"

:rem 167

38 POKE36879,26 :rem 63

40 FORI=1TO6:PRINT"{BLK}"B$"{DOWN}";:^EXT

iPRINT"{WHT]"A$;:PRINTSPC(3)"&"SPC(7)"

&"SPC(6)"&" :rem 223

42 POKE8167,38:POKE8167+CL,1:POKE8175,38:

POKE8175+CL,l:POKE8182,38:POKE8182fCL,

1 :rem 168

44 PRINT"{HOME}"TAB(3)"{2 DOWN){BLK}*****

************":PRINTTAB(3)"* {REDJRMTOV

ER DOWNS {BLK}*" :rem 107

46 PRINTTAB(3)"{BLK}*****************

{BLU}":RETURN :rem 41
48 T=INT(5*RND(0))+ltTR$(l)="FAST":TR${2)

="GOOD":TR${3)="SLOW":TR${4)="MUDDY"

:rem 154

50 TR$(5)="TURF":AD(T)=.08:AM(T)=500:R=R+

1sPRINT"{CLR}{8 DOWN}{WHT}"TAB(8)"RACE

":R :rem 219

52 PRINT"{2 DOWN}TRACK CONDITION: ";T:R$(T

):FORI=1TO2000:NEXT:RETURN :rem 42

54 MT=0:FORI=1TO5:M(I)=INT(1000*RND{0))+.

1+AM(I):MT=MT+M(I):NEXT :rem 50

56 FORI=1TO5:OD(I)=INT(MT/M(I)):IFOD(I)>2

0THENOD{I)=20 srsm 9

58 NEXT:RETURN jrem 198

60 FORI=1TON :rem 245

62 IFCH(I)<1THENA1(I)=0:GOTO74 : re:n 15

64 PRINT"{CLR}{5 DOWN}"TAB(5)"CURRENT ODD

S{DOWN}":FORJ=1TO5:PRINTTAB(2)"HORSE"J
,OD(J)"TO 1":NEXT :rem 238

66 PRINT"{2 DOWN}PLAYER #";I;"BETS-HORSE"

:rem 46

68 INPUTH(I):IFH(I)<1ORH(I)>5THEN68

:rem 139

70 INPUT"{DOWN}AMOUNT?";A1(I):IFA1(I)>CH{
I )ORINT {Al (I ) ) <>Al ( I)ORAl { I) < = 0THEiS64

:rem 33

72 M(H(I))=M(H(I))+A1(I):MT=MT+A1(I)

:rem 205

74 NEXT:PRINT"{CLR}{6 DOWN}"TAB(7)"NEW OD

DSlDOWN}" :rem 118

76 FORI=1TO5:OD(I)=INT(MT/M(I)):IFOD(I}>2

0THENOD(I)=20 :rem 11

78 PRINT"{2 SPACES}HORSE"I,OD(I)"TO 1

{DOWN}":NEXT:FORDL=1TO3000:NEXT:RETURN

:rem 29

80 FORI=1TON:IFH(I)=WNTHENCH(I)=CH<I)+INT

(A1(I)*INT(MT/M(WN))):G0T084 srem 5

82 CH{I)=CH(I)-A1(I) :rem 42

84 NEXT:PRINT"{CLR}{DOWN}{7 RIGHT}SUMMARY

{2 DOWN}":PRINTTAB{5)"AFTER";R;"RACES

{DOWN}" :rem 218

86 FL=1:FORI=1TON:IFCH(I)>0THENFL=0

:rem 193

88 NEXT:PRINT"{2 SPACES}PLAYERS"SPC(5)"AM

OUNT":FORI=1TON:PRINTTAB(4}I,SPC(3)"$"

CH(I):NEXT :rem 47

90 IFFL=1ORR=5THEN94 :rem 249

92 FORK=1TO2500:NEXT:GOTO 14 :rem 198

94 PRINTTAB(6)"{DOWN}GAME OVER":PRINT"

{2 DOWN}{2 SPACES}PLAY AGAIN (Y/N)?"

:rem 44

96 GETZ$:IFZ5=""OR(Z?<>"Y11ANDZ$<>"N")THEN

96 :rem 23

98 IFZ$="Y"THENRUN :rem 124

100 POKE36869,240:END :rem 163

102 DATA7168,4,10,11,126,254,106,66,129

:rem 173

104 DATA7432,20,22,45,126,2 54,202,66,36

:rem 171

106 DATA7472,255,255,255,255,255,255,255,

255,255 :rem 141

Program 4: IBM PC/PCjr Horse Racing

Translation by Gregg Peele, Assistant Programming

Supervisor

10 DEFINT O:DEFINT T:CLS:DEF BEG = O:POK

E 1047,0

20 SCREEN 1,0:COLOR 1,1,0 :KEY OFF

30 CLS:DIM XO (150):WA =0

40 READ X,Y:E=(4+INT<(X+7)/8)*Y)/2:DIM O

(E) :O(O)=X:O<1)=Y:FOR 1=2 TO E-.READ 0(I>

:NEXT

50 READ Xl,Yl:El=(4+INT((Xl+7)/8)*Yl)/2:

DIM 01(El>:Dl(0)-Xl:01(l>-YliF0R 1=2 TO

El: READ OK I ) : NEXT: GDSUB 620

60 IF K>5 THEN 1080

70 CLS:LOCATE 12,10,0=COLOR 1,1,0:PRINT"

PRESS ANY KEY TO START":WE* =

80 WE*= INKEY* 5 IF WE*= "" THEN A= RND(

1): GOTO 80:ELSE CLS:WA=O:GDSUB 570

90 GDSUB 670:REM TRACK CONDITIONS

100 GOSUB 760: REM DETERMINE DDDS

110 GOSUB 790:COLOR BACK,-(BACK=2)

120 FOR TI = 1 TO 175 STEP 25:LINE (O,TI

+26)-<286,TI+26),8-BACK: NEXT

130 LINE (288,27)-(288,176),9-BACK,,&HAA

AA:LOCATE 1,12:PRINT "Hanover Downs"

140 LOCATE l,35:PRINT"Lane":F0R E=l TO 6

:LOCATE (E*3.2)+2,38:PRINT E:NEXT

150 WHILE WA = 0

160 FOR SLOT = O TO 125 STEP 25

170 PUT (XO(SLDT),SLOT+30).0,PSET

180 NEXT: GOSUB 260

190 FOR SLOT =0 TO 125 STEP 25:IF XO(SLO

T)>318 -0<0> THEN WA = 1:WINNER = INT(SL

0T/25)+l

200 XO(SLOT)=XO(SLOT)+ RND(1)*3+AD(SLOT/

25+1)

210 NEXT

220 FOR SLOT = O TO 125 STEP 25

86 COMPUTE! October 1964

12 FORI=lTON:CH(I}=5ee:NEXT:R=e:FORY=9TOl 
7STEP2:PN«Y-7}/2}=768e+22*Y:NEXT 

;rem 51 
14 FORI=lT05:AM(I}=e:AD(I}=e:NEXT:POKE368 

79,lle:GOSUB48:GOSUB54:GOSUB6e:rem 138 
16 DEFFNL(I}=PN(I}+X(I}:HR=e:WN=e:GOSIJB36 

:rem 242 
18 FORI=lT05.X(I}=1:POKEFNL(I}+CL,2+I:POK 

EFNL(I},HR:NEXT:HR=33 :rem 129 
2e FORI=lT05:Z=RND(e}/2:POKEFNL(I},32:X(I 

}=X(I}+l+AD(I}+Z:POKEFNL(I}-l-AD(I}-Z, 
32 :rem 14 

22 POKEFNL(I}+CL,2+I:POKEFNL(I},HR:GOSUB3 
4:NEXT :rem 22e 

24 G=e:FORI=lT05:IFX(I}>=19THENG=1:rem 78 
26 NEXT:IFG=eTHENHR=33-HR:GOT020 :rem 44 
28 H=0:FORI=0T04:IFX(I+l}>HTHENH=X(I+l}:W 

N=I+l :rem 45 
3e NEXT:POKEFNL(WN},32:X(WN}=X(WN}+1:POKE 

FNL(WN}+CL,2+WN:POKEFNL(WN} ,HR :rem 13 
32 PRINT" [HOMEJ(20 DOWNJ(2 SPACES)WINNER 

[SPACE)IS HORSE ,";WN:FORD=lT03e0e:NEX 
T:GOT080 :rem 29 

34 POKEV,15:POKES,INT(RND(0}*8)+20e:POKEV 
,0 :RETURN :rem 91 

36 A$="&&&&&&&&&&&&&&&&&&&&&&":B$="-----
----------------" : PRINT" [CLR) [7 DO'NIl) " 

:rem 167 
38 POKE36879, 26 : rem 63 
40 FORI=l T06 :PRINT" (BLK) "B$" [DOWN)" ; :NEXT 

: PRINT" [WHT) "A$; : PRINTSPC (3) "&"SPC( 7)" 
&"SPC(6)"&" :rem 223 

42 POKE8167,38:POKE8167+CL,l:POKE8175,38: 
POKE8175+CL,l:POKE8182,38:POKE8182+CL, 
1 :rem 168 

44 PRINT" [HOME) "TAB (3)" [2 DOWNJ( BLK) * u" 
••••• *.* •••• u:PRINTTAB(3}"· {RED)HANOV 
ER DOWNS [BLK)*" :rem 107 

46 PRINTTAB(3)II{SLK)***·************· 
[BLU)" : RETURN : rem 41 

48 T=INT(5*RND(0)}+l:TR$(1}="FAST":TR$(2} 
="GOOD II :TR$(3)="SLOW":TR$(4)="MUDDY" 

:rem 154 
5e TM (5 }="TURF" :AD(T)=.08:AM(T)=50e: R=R+ 

1 :PRINT" [CLR) [8 DOWN) [WHT) "TAB (8) ".RACE 
";R :rem 219 

52 PRINT"[2 DOWN)TRACK CONDITION: ";TR$CT 
} : FORI=l T02000: NEXT: RETURN : rem 42 

54 MT=0:FORI=lT05:M(I}=INT(1000*RND(0}}+ . 
l+AM(I} :MT=MT+M(I} :NEXT :rem 50 

56 FORI=lT05:OD(I}=INT(MT/M(I}}:IFOD(I}>2 
0THENOD(I}=20 :r<2m 9 

58 NEXT:RETURN :rem 198 
60 FORI=lTON :rem 245 
62 IFCH(I}<lTHENA1(I}=0:GOT074 :re 15 
64 PRINT"[CLRJ(5 DOWN) "TAB(5}"CURRENT ODD 

S[ OOWN)":FORJ=lT05:PRINTTAB(2)"HORSE"J 
,OD(J}"TO l":NEXT :rem 238 

66 PRINT" [2 DOWN)PLAYER #";1; "BETS-HORSE" 
:rem 46 

68 INPUTH(I):IFH(I)<10RH(I}>5THEN68 
: rem 139 

7e INPUT"[DOWN)AMOUNT$";Al(I}:IFA1(I}>CH( 
I}ORINT(Al(I}}<>Al(I)ORA1(I}<=0THEN64 

:rem 33 
72 M(H(I}}=M(H(I}}+Al(I}:MT=MT+Al(I} 

: rem 205 
74 NEXT:PRINT"{CLRJ(6 DOWN) "TAB(7} "NEW OD 

DS[DOWN)" :rem 118 
76 FORI=lT05:0D(I}=INT(MT/M(I}}:IFOD(I}>2 

eTHENOD (I }=20 : rem 11 

86 COMPUTEI October 1984 

78 PRINT"{2 SPACES)HORSE"I,OD(I)"TO 1 
{OOWN)":NEXT:FORDL=lT03000:NEXT:RETURN 

:rem 29 
80 FORI=lTON:IFH(I}=WNTHENCH(I}=CH(I)+INT 

(Al(I}*INT(MT/M(WN)}}:GOT084 :rem 5 
82 CH(I)=CH(I)-Al(I} :rem 42 
84 NEXT: PRINT" (CLR) (DOWN) (7 RIGHT) SUMMARY 

[2 DOWN)" :PRINTTAB(5} "AFTER"; R; "RACES 
(DOWN)" :rem 218 

86 FL=1:FORI=lTON:IFCH(I}>0THENFL=0 
:rem 193 

88 NEXT:PRINT"{2 SPACES)PLAYERS"SPC(5}"AM 
OUNT":FORI=lTON:PRINTTAB(4}I,SPC(3}"$ " 
CH(I) :NEXT :rem 47 

ge IFFL=10RR=5THEN94 :rem 249 
92 FORK=lT02500:NEXT:GOTO 14 :rem 198 
94 PRINTTAB(6}"{OOWN)GAME OVER":PRINT" 

(2 DOWN) {2 SPACES)PLAY AGAIN (Y/N)?" 
zrem 44 

96 GETZ$: IFZ$=" "OR( Z$<> "Y"ANDZ$< > "N" }THEN 
96 :rem 23 

98 IFZ$="Y"THENRUN : rem 124 
lee POKE36869,24e:END :rem 163 
le2 DATA7168,4,10,ll,126,254,106,66,129 

:rem 173 
104 DATA7432,20,22,45,126,254,202,66,36 

:rem 171 
106 DATA7472,255,255,255,255,255,255,255, 

255,255 :rem 141 

Program 4: IBM PCjPCJr Horse RacIng 
Translation by Gregg Peele. Assistant Programming 
Supervisor 

10 DEFINT O:DEFINT T:CLS:DEF SEG = O:POK 
E 1047,0 
20 SCREEN I,O:COLOR 1,1,0 :KEY OFF 
30 CLS:DIM XO (150):WA =0 
40 READ X,Y:E=(4+INT«X+7)/8)'Y)/2:DIM 0 
(E):O(O)=X:O(I)=Y:FOR 1=2 TO E:READ 0(1) 
:NEXT 
50 READ XI,YI:EI=(4+INT«XI+7)/8)'YI)/2: 
DIM OI(EI):OI(O)=XI:OI(I)=YI:FOR 1=2 TO 
EI:READ OI(I):NEXT:GOSUB 620 
60 IF K)5 THEN 1080 
70 CLS:LOCATE 12,10,0:COLOR I,I,O:PRINT" 
PRESS ANY KEY TO START":WE$ = "" 
80 WE$= INKEY$ : IF WE$= "" THEN A= RND( 
I): GOTO 80:ELSE CLS:WA=O:GOSUB 570 
90 GOSUB 670:REM TRACK CONDITIONS 
100 GOSUB 760: REM DETERMINE ODDS 
110 GOSUB 790:COLOR BACK,-(BACK=2) 
120 FOR TI = I TO 175 STEP 25:LINE (O,TI 
+26)-(286,TI+26),8-BACK: NEXT 
130 LINE (288,27)-(2B8,176),9-BACK,,&HAA 
AA:LOCATE 1,12:PRINT "Hanover Downs" 
140 LOCATE 1,35:PRINT"Lane":FOR E=I TO 6 
:LOCATE (E*3 . 2)+2,38:PRINT E:NEXT 
150 WHILE WA = 0 
160 FOR SLOT = 0 TO 125 STEP 25 
170 PUT (XO(SLOT),SLOT+30),0,PSET 
180 NEXT: GOSUB 260 
190 FOR SLOT =0 TO 125 STEP 25:IF XO(SLO 
T»318 -0(0) THEN WA = I:WINNER = INT(SL 
OT/25)+1 
200 XO(SLOT)=XO(SLOT)+ RNO(I)* 3 +AD(SLOTI 
25+1> 
210 NEXT 
220 FOR SLOT o TO 125 STEP 25 



Six Worses racing /or victory in the IBM version of

"Horse Racing."

230 PUT (XQ(SL0T),SL0T+30>,01,PSET

240 NEXT:GQSUB 260

250 WEND:FOR SLOT = 0 TD 1:NEXT:GOTO 270

260 SOUND 32767,1:RETURN

270 LOCATE 23,14:PRINT "HORSE";WINNER; "

WINS"

280 FOR DELAY = 1 TO 5000:NEXT : GOTO 100

0

290 DATA &H40,&H14,&HO,S<H0,S<H4O01,S<H2,&H

0,&H0

300 DATA &H4005,&H802A,ScH0,&H0,&H5,&H60A

A,&HO,&HO

310 DATA &H215,S<HA8AA,&HO,&HO,8CH215,S(HAA

AA,&HO,&HO

320 DATA &H5A55,&H2AA0,&H0,&H100,&HAA54,

&H880,&H0,&HAAAA

330 DATA &HAA56,&H80,&H2A00,&HAAAA,«<HAA9

6,&H80,&HA200,&HAAAA

340 DATA &HAA96,&H80,&H8200,&HAAAA,&HAA5

A, &HA8, &HB200, &HAAAA

350 DATA &HAA5A,&H8OAA,¥<H2OO?&HA1AA,¥<HAA

62,&HAOOO,&HAOO,&H18A

360 DATA &HA00,&H2800,&HA00,S<H28,?<H200,&

H880,&H2800,&H20

370 DATA 8(H0,SfH8A0,StH2000,StH8,&H0,ScH2B20

380 DATA &HO;&H2820,&H800G,&H2,&HO,&HAO,

&HA00O,StH8002

390 DATA &HO,S<HAO,&HO

400 DATA SeH40,&HI4,&HO,S«HO,&H14,&H28,S<HO

410 DATA &H214,&HAA,S<H0,S<H0,&HA50,&HS0A9

,&HO,&HiOO

420 DATA &H2A50,&HA8AA,&H0,&H500,8<HAA56,

&HAAAA,&H0, &H500

430 DATA ?<HAA4A,?<H2880,?<H0,^H500,?(HAA6A,

&H0, &HAOO, ?<HA9AA

440 DATA ?-HAA6A,&H0,S<H2A00;iS<HAAAA,?<HAA5A

,&H0,&H2A00,&HAAAA

450 DATA &HAA5A,&H0,S<HBA00,2<HA9AA!,S<HAA6A

, UiO,&H8A00, &HA5AA

460 DATA S<HAAAA,?<H0.,&H8AO0,S<H85AA,!<HA2OA

,&H0,&H2200,&HBOAA

470 DATA ?*HS80A!,S<H0,?<H0,&HA02A,?-H200A,S(H

480 DATA ?tH802A,?.H0,?<HO,?<HS802,?.HA0,?'.H0.

8<HO,8tHAOOO

490 DATA 8tH80,&H0,&H0,&H2800,S<H80,&H0,S«H

0,&H200

500 DATA &H80,&H0,&H0

510 DATA 293,30,392,30,494,30,587,45,587

,15,587,30

520 DATA 494,45,494,15,494,30

530 DATA 392,30.494,30,392,30,294,90

540 DATA 293,30,392,30,494,30,587,45,587

,15,587,30

55O DATA 494,45,494,15,494,30

560 DATA 294,30,294,30,294,30,392,90,-1,

-1

570 RESTORE 510

580 READ PITCH,DUR:IF PITCH =-1 THEN 610

590 SOUND PITCH,DUR/16:S0UND 32767,1

600 GOTO 580

610 FOR SLOT = 0 TO 125 STEP 25:XO (SLOT

) = 0 :NEXT :RETURN

620 CLS: LOCATE 10,14sPRINT "Horse Racin

g":LOCATE 14,11 :INPUT "NUMBER OF PLAYER

S";NP$:N= VAL(NP$)

630 IF N>9 OR N<1 THEN 620

640 FOR 1= 0 TO N

650 CASH(I)= 500

660 NEXT:RETURN

670 IF K=0 THEN LOCATE 10,6:PRINT"EACH P

LAYER STARTS WITH $500."

680 LOCATE 12,8:PRINT"HORSES ARE NUMBERE

D FROM"

690 LOCATE 14,13:PRINT"TOP TO BOTTOM."

700 FOR TI= 1 TO 1000:NEXT:K=K+1

720 T= ABS(RND(1>*5)+1:TR*(1J= "FAST":TR

*<2) = "GOOD": TR«(3) = ■"SLOW": TR* (4) ="M

UDDY": TR*<5) = "TURF":TR*(6) ="SWAMPY":

BACK = 7:IF T= 5 THEN BACK = 2

730 AD(T)=.08:AM(T)=500

740 LOCATE 16,10:PRINT"TRACK CONDITION:

";TR«(T)

750 FOR 1=1 TO 10000:NEXT:RETURN

760 MT =O:FOR I = 1 TO 6 : M(I) =INT(100

O*RND<1)+1+AM(I)):MT=MT+M<I):NEXT

770 FOR I =1 TO 6:0D(I)=INT(MT/MU) ) : IF

OD(I)>20 THEN OD(I> =20

780 NEXT I:RETURN

790 CLS I LDCATE 7,16:PRINT"CURRENT ODDS

800 FOR I = 1 TO 6

810 LOCATE 104-1, 12s PRINT "HORSE" ; I: LOCAT

E 10+1,20;PRINT OD(I);" TO 1":NEXT I

820 FOR 1= 2 TO 2*N STEP 2

830 IF CASH (1/2X1 THEN AMT < I/2) =0: CASH

(I/2)=0:G0T0 710

840 LOCATE 18,9:PRINT"PLAYER";1/2;:INPUT

"BETS H0RSE";H(I/2)

850 IF HII/2X1 OR H<I/2)>6 THEN LOCATE

18,28:PRINT STRING*(6,32):GOTO 840

860 LOCATE 20,12:INPUT "AMOUNT";AMT(I/2)

:IF AMT(1/2)>CASH(I/2) THEN LOCATE 20,12

:PRINT STRING*<20,32):AMT(I/2)=0:G0T0 86

0

870 M(H(I/2))=M(H(I/2>)+AMT<I/2>

880 MT=MT+AMT(I/2)

890 LOCATE 18,9:PRINT STRING*(20,32)

900 LOCATE 20,12:PRINT STRING*(20,32)

910 NEXT I

920 CLS

730 LOCATE 7,16:PRINT"NEW ODDS"

940 FOR 1= 1 TO 6

950 OD(I>=INT(MT/M(I))
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230 PUT (XO(SLOT),SLOT+30),OI,PSET 
240 NEXT:GOSUB 260 

1 

a 

4 

5 

, 

250 WEND:FOR SLOT = 0 TO I:NEXT:GOTO 270 

260 SOUND 32767,I:RETURN 
270 LOCATE 23,14:PRINT "HORSE";WINNER; " 
WINS" 
280 FOR DELAY = 1 TO 5000:NEXT :GOTO 100 
o 
290 DATA &H40,&HI4,&HO,&HO,&H4001,&H2,&H 
O,&HO 
300 DATA &H4005,8cH802A,8cHO,8cHO,8cH5,8cH60A 
A, 8cHO,8cHO 
310 DATA &H215,&HA8AA,&HO,&HO,&H215,&HAA 
AA,8cHO,8cHO 
320 DATA &H5A55,8cH2AAO ,8cHO,8cHIOO,8cHAA54, 
&H880,&HO,&HAAAA 
330 DATA &HAA56,&H80,&H2AOO,&HAAAA,&HAA9 
6,&H80,&HA200, &HAAAA 
340 DATA &HAA96,&H80,&H8200,&HAAAA,&HAA5 
A,&HA8,&H8200 ,&HAAAA 
350 DATA &HAA5A,&H80AA,&H200,&HA1AA,&HAA 
62, &HAOOO, &HAOO, &HI8A 
360 DATA &HAOO,&H2800,&HAOO,&H28,&H200,& 
H880,&H2800,&H20 
370 DATA &HO,&H8AO,&H2000,&H8,&HO,&H2820 
, &HAOOO,&H8 
380 DATA &HO,&H2820,&H8000 , &H2,&HO,&HAO, 
&HAOOO,&H8002 
3 90 DATA &HO, &HAO,&HO 
400 DATA &H40 , &H14, &HO,&HO, &H14,&H28, &HO 
,&HO 
410 DATA &H214,&HAA,&HO,&HO,&HA50,&H80A9 
,&HO,&HIOO 
4 20 DATA l<H2 ASO , &HA8AA, &HO , ~(H500, &HAA56, 
&HAAAA,&HO,&H500 
4 30 DATA ~(HAA4A, &H2 880, &HO, 8.<H500 , &HAA6A, 
&HO,&HAOO,&HA9AA 
440 DATA &HAA6A, &HO,&H2 AOO, &HAAAA, &HAA5A 
,&HO,&H2AOO,&HAAAA 
450 DATA &HAA5A, &HO, &H8AOO , ~,HA9AA, &HAA6A 
, &HO, &H8AOO, &HA5AA· 
460 DATA &HAAAA, &HO, &H8AOO, &H85AA, ~,HA20A 
, &HO, &H2200,&H80 AA 
4 70 DATA ~(H880A, &HO, t<HO, &HA02A, &H200 A, t<H 
0,&HO,&HA80A 
480 DATA &H802A,&HO,&HO,&H8802,&HAO,&HO, 

&HO,&HAOOO 
490 DATA &H80, &: HO ,&HO,&H2800,&H80,&HO,&H 
0,&H200 
500 DATA &H80,&HO,&HO 
510 DATA 293,30 , 392,30,494 ,30,587,45 , 587 
,15,587,30 
5 20 DATA 494,45,494,15,494, 30 
5 30 DATA 3 9 2 , 3 0, 4 94 ,30, 3 9 2,30,294, 90 
540 DATA 293 , 30 , 3 9 2,30, 494, 30 ,587 ,45 ,587 
,15,587, 30 
550 DATA 494 , 45,494,15,494, 30 
560 DATA 294,30,294,30,294,30,392,90,-1, 
- 1 
5 70 RESTORE 510 
580 READ PITCH, DUR:IF PITCH =-1 THEN 610 

590 SOUND PITCH,DUR / 16:S0UND 32767,1 
600 GOTO 580 
610 FOR SLOT = 0 TO 12 5 STEP 25 : XO (SLOT 
) = 0 :NEXT :RETURN 
6 20 CLS: LOCATE 10,14:PRINT "Horse Raci n 
g " :LOCATE 14,11 :INPUT "NUMBER OF PLAYER 
S";NP$:N= VAUNP$) 
6 30 IF N) 9 OR N( 1 THEN 620 
640 FOR 1= 0 TO N 
650 CASH ( I ) = 500 
660 NEXT:RETURN 
670 IF K=O THEN LOCATE 10,6:PRINT"EACH P 
LAYER STARTS WITH $500 ." 
680 LOCATE 12, 8:PRINT"HORSES ARE NUMBERE 
D FROM" 
690 LOCATE 14,13:PRINT"TOP TO BOTTOM." 
70 0 FOR TI= 1 TO 1000:NEXT: K=K+l 
720 T= ABS (RND (1 >*5) +1: TR$ ( lJ = "FAST": TR 
$(2) = "GOOD": TRS(3) = "SLOW":TR$(4 }= "M 
UDDY": TR$(S) = "TURF":TR$(6) = "S WAMPY": 
8ACK = 7 :IF T= 5 THEN BACK = 2 
730 AD (1") =, 08: AM (T) =500 
740 LOCATE 16,10: PRINT"TRACK CONDITION: 
"; TR$ <T) 
750 FOR 1=1 TO 1000 0:NEXT:RETURN 
760 MT =O:FOR I = 1 TO 6 : M(I) =INT(IOO 
OtRND(I)+I+AM(I»:MT=MT+M(I):NEXT 
7 70 FOR I =1 TO 6:0D(I)=INT (MT / M(I»:IF 
OD(I»20 THEN OD(I)=20 
780 NEXT I:RETURN 
790 CLS ; LOCATE 9, 16:PRINT"CURRENT 0005 

800 FOR I = 1 TO 6 
810 LOCATE 10+1, 12 :PRINT "HORSE";I : LOCAT 
E 10+I,20 :PRINT OD ( I);" TO 1":NE XT I 
820 FOR 1= 2 TO 2*N STEP 2 
830 IF CASH(I / 2) ( 1 THEN AMT(I /2 )=0:CASH 
(I/2)=0:GOTO 910 
840 LOCATE 18,9:PRINT"PLAYER";1I2; :INPUT 

"BETS HORSE";H(I /2 ) 
850 IF H(I/2) ( 1 OR H(I/2»6 THEN LOCATE 
18,28:PRINT STRING$(6,32):GOTO 840 
860 LOCATE 20, 12: INPUT "AMOUNT";AMT(I /2 ) 
:IF AMT(I / 2»CASH(I/2) THEN LOCATE 20, 12 
:PRINT STRING$(20,32):AMTCI /2)=0: GOTO 86 
o 
870 M(H(I/2»=MCH(I / 2»+AMT(I /2) 
880 MT=MT+AMT(I/2 ) 
890 LOCATE 18,9:PRINT STRING$( 20,32) 
900 LOCATE 20, 12:PRINT STRING$ (20 ,32) 
91 0 NEXT I 
920 CLS 
930 LOCATE 9,16:PRINT"NEW ODDS" 
940 FOR 1= 1 TO 6 
9500D(I)=INT(MT/M(I» 
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960 IF 0D(I> >20 THEN OD < I > =20

970 LOCATE 10+1,12:PRINT"HORSE";I;:LOCAT

E 10+1,20:PRINT DD(I);" TO 1"

980 NEXT I

990 FOR 1= 1 TO 10000:NEXT:CLS:RETURN

1000 FOR 1= 1 TO N

1010 IF H<I)= WINNER THEN CASH<I)= CASH(

D+INT (AMT(I) *INT(MT/MCWINNER) ) ) ELSE CA

SH<I)=CASH(I)-AMT(I):IF CASHdXO THEN C

ASH(I)=0

1020 NEXT I

1030 IF K=l THEN RD*=""ELSE RD*="S"

1040 CLS:RC*="RACE":LOCATE 9,9:PRINT"SUM

MARY AFTER";K;RC*+RD*

1050 FOR 1= 1 TO N:LOCATE 10+1,12:PRINT

"PLAYER";I;"*";CASH(I):NEXT

1060 W=O:FOR 1=1 TO N :W=W+CASH(I):NEXT:

IF W=0 THEN 1080

1070 FOR DELAY = 1 TD 10000:NEXT:GOTO 60

1080 FOR DELAY = 1 TO 10000:NEXT:CLS:LOC

ATE 12,15:PRINT"Game Over"

109O LOCATE 14,9:PRINT"P1ay again Yes or

No?":AS*= ""

1100 POKE 1047,1

1110 AS* = INKEY*:IF LEFT*(AS*.1)<>"Y"AN

D LEFT*(AS*, DO "N" THEN 1110

1120 IF LEFT*(AS*,1)= "Y" THEN RUN ELSE

SCREEN 0 :END

Program 5: Horse Racing, Apple Loader
Program

Translation by Patrick Parrish, Programming Supervisor

100 REM HORSERACE LOADER PROGRAM

105 POKE 104,96: POKE 103,0: PR

CHH* (4);"RUN HORSERACE"

Ni

Program 6: Horse Racing, Apple Main Program

10

20

30

40

50

60

DIM P(25),DC25): HOME s VTAB Ms

HTAB 9: INVERSE : PRINT "H 0 R

R A C I N G": NORMAL I

GOSUB 770: GOSUB 780

= 1 TO 5:YCI 3 = 19 + 27 *

1): NEXT I:0FC1) = 1:OFC4)

70

80

90

S E .: , (J : ; ■-." : fJOrt :.-\l 1 GOSUB

720:

FOR I

C I -

= 1

JO = 0:J1 = 1:J2 = 2:J3 = 3:J5 =

5:V = 230:V3 = - 16300:V4 = 32

:V5 = 64:D3 = 240:D5 « 400

HOME : VTAB 9: HTAB 10: PRINT "N

UMBER OF PLAYERS ":K = 0

VTAB 9: HTAB 28: INPUT A«:N = VAL

(At): IF N < 1 OR N > 9 THEN HTAB

28: VTAB 9: PRINT " ": GOTO

50

FOR I = 1 TO N:CASHtl) = 500: NEXT

1: VTAB 13: HTAB 5: PRINT "EACH

PLAYER STARTS WITH *500.": VTAB

15: HTAB 8: PRINT "HORSES ARE N

UMBERED FROM": VTAB 17: HTAB 13

: PRINT "TOP TO BOTTOM."

FOR J = 2640 TO 3064 STEP 128: FOR

I = J TO J + 39: POKE 1,160: NEXT

I: NEXT J: FOR I = 1 TO 14: POKE

2780 ♦ I, ASC C MIDS ("HANOVER

DOWNS".1,1)) + 128: NEXT I: FOR

I = 1 TO 1500: NEXT

K = K + 1

IF CK > 5) OR CFL = 1) THEN FL =

0: GOTO 680
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100 FOR I = 1 TO 5:ADCI) = 0:AM(i) a

0: NEXT

110 GOSUB 360: REM TRACK CONDITION

S

120 GOSUB 400: REM DETERMINE ODDS

130 GOSUB 440: REM PLACE BETS

140 HOME : GOSUB 260: REM DRAW TRA

CK

150 POKE 232,JO: POKE 233,12: SCALE=

Jl: ROT= JO: FOR I = J1 TO J5:C

C I ) = I : IF I > J3 THEN CCI) =

I + J1

160 X(l) = OFCI):XOCJO,I) = XCI):XOC

Jl , I) = XCI)s NEXT I

170 FOR I = Jl TO J5: HCOLOR= C(I):

DRAW Jl AT XCI),YCI): NEXT I

180 POKE V3.J0: POKE V.V5: GOSUB 77

0:B = J2

190 FOR O = Jl TO D5: FOR J = JO TO

J1:E = PEEK (V) = V5: FOR I =

J1 TO J-5:XCI) = X(l) + INT £ ft«O

CJl) * J5 + AOCI)) * J2

200 HCOLOR= JO: DRAW B AT XO£E.I),Y

Cl): HCOLOR= CCI): DRAW B AT XC

I),Y(l): IF XCI) > D3 + OFCI) THEN

W = I:I = J5:J = Jl:Q = D5

210 XOCE,I) = XCI): NEXT I: POKE V3 +

E,JO: POKE V.V4 + CV4 * C PEEK

(V) = V4)):B = J3 - B: NEXT J: NEXT

0

220 Bt = "THE WINNER.IS HORSE • " +

STR* CW) + ".": IF PEEK CV) =

V6 THEN VTAB 24: HTAB C9): PRINT

BS;: GOTO 240

230 FOR I : I TO 24: POKE I + 3031,

ASC C MID» CBt.1,1)) ♦ 128: NEXT

I

240 FOR I = 1 TO 2000: NEXT I

250 GOSUB 590: GOTO 70: REM PAYOFF

260 FOR J = JO TO Jl: POKE V,V4 + J

* V4: CALL 62450: NEXT J: HGR

: HGR2

270 FOR J = JO TO Jl: POKE V.V4 + J

* V4: HCOLOR= J3

280 HPLOT 0,5 TO 279,5: FOR I = 1 TO

14: HPLOT - 10 + 20 * 1,6 TO -

10 + 20 * I,15: NEXT

290 FOR I = 1 TO 14: HPLOT - 10 +

20 * 1,6 TO - 15 + 20 « 1,11: NEXT

I

300 HPLOT 0,150 TO 279,150: FOR I =

1 TO 14: HPLOT - 10 + 20 * 1.1

51 TO - 10 + 20 * I . 159: NEXT

310

320

330

340

350

360

370

380

390

HCOLOR=

0, 15 +

7: NEXT

HCOLOR=

155

POKE -

5

1

1

6

: FOR 1

* 27 TO

: HPLOT

16301,J0

VTAB 22:

ER DOWNS

POKE V3

POKE V,

T = INT

TRtC1) =

TR«C3)

" :TR*(5

AD(T) =

HOME :

+

(

=

)

. 4

HTAB 1

"

J , JO:

= 1

279.

260,

: IF

4: PR

NEXT

: RETURN

5 * RND (1)

FAST":TR*(2)

"SLOW":

= "TURF

:AM(T)

VTAB 10:

TRSC 4

= 500

HTAB

TO

1

1

J

1

J

)

)

1

5

6

X

NT

=

1 :

4: HPLOT

+ 1*2

TO 260.

JO THEr

"HANOV

1

"GOOD":

"MUDDY

PR INT

960 IF 00 (1»20 THEN 00(1)=20 
970 LOCATE 10 +1 , 12:PR INT"HORSE";I;:LOCAT 
E 10+1, 20: PRINT DO li) ;" TO 1" 
980 NEXT I 
9 90 FOR 1= 1 TO 10000 :NEXT:CLS:RETURN 
1000 FOR 1= 1 TO N 
1010 IF HII)= WINNER THEN CASHII)= CASH I 
I)+INT IAMTII )* INT I MT / MIWINNER »)ELSE CA 
SHII)=CASHII)-AMTII):IF CASHII) <O THEN C 
ASH 1 I) =0 
1020 NEX T I 
1030 IF K= 1 THEN ROS=""ELSE ROS="S" 
1040 CLS:RCS="RACE":LOCATE 9,9:PRINT" SUM 
MARY AFTER";K;RCS+RO$ 
1050 FOR 1= 1 TO N:LOCATE 10+1 .1 2 :PRINT 
"PLAYER" ;I;"$"; CASH(I):NE XT . 
1060 W=O :FOR 1=1 TO N :W=W+CASH II) :NE XT : 
IF w=o THEN 10 8 0 
1070 FOR DELAY = 1 TO 10000 :NEX T:GOTO 60 

1080 FOR DELAY 1 TO 10000 :NEXT : CLS : LOC 
ATE 12 , 15 : PRINT"Ga me Over" 
1090 LOCATE 14, 9:PRI NT"Pl ay again Yes or 
No?": AS$= "" 

1100 POKE 10 47.1 
111 0 ASS = INKEY$ : IF LEFTS IASS,I) <> " Y"AN 
o LEFT$ IASS,I) <> "N" THEN 1110 
1120 IF LEFTS l ASS , 1) = "Y" THEN RUN ELSE 
SCREEN 0 : ENO 

Program 5: Horse RacIng, Apple Loader 
Program 
Translation by Patrick Parrish, Programming Supervisor 

100 REM HOR SERACE lOADER PROGRAM 
105 POKE 104,96 , POK E 103,0 , PRINT 

CHR S 10 ; "R UN HORS ERA CE" 

Program6: Horse RacIng, Apple MaIn Program 
10 DIM P(25),DI25), HOME, VTAB 11, 

HTAB 9 , INVERSE, PRINT "H 0 R 
S ERA C I N G" , NORMAL GOSUB 

120, GOSUB 110, GOSUB 180 
20 FOR I • 1 TO 5, Y I I) • 19 + 21 • 

I I - I) , NEXT 1,0Fll) • I,OF(4) 
• 1 

• 30 JO • O, JI • I,J2 • 2,J3 • 3 ,J 5 
5 , V • 230 , V3' - 16300,V4 • 
,V5 • 64,03 • 240 , 05 • 400 

40 HOME , VTAB 9, HTAB 10, PRINT 
UMBER OF PLAYERS ",K • 0 

32 

50 VTAB 9, HTAB 28, INPUT AS , N • 
I Aa), IF N ( I OR N ) 9 THEN 
28 , VTAB 9 , PRINT" ", 
50 

"N 

VAL 
HTAB 
GOTO 

60 FOR I • I TO N, CASHII) • 500, NEXT 
I , VTAB 13, HTAB 5, PRINT "EACH 
PLAYER STARTS WITH S500 . " , VTAB 

IS , HTAB 8, PRINT "HORSES ARE N 
UMBERED FROM" , VTAB 11 , HTAB 13 
, PRINT "TOP TO BOTTOM." 

10 FOR J • 2640 TO 3064 STEP 128, FOR 
I • J TO J + 39 , POKE 1,160 , NEXT 
I, NEXT J, FOR I • 1 TO 14 , POKE 
2180 + I, ASC I MIDS I"HANOVER 

DOWNS " ,I , I)) + 128, NEXT I , FOR 
I • I TO 1500, NEXT 

80 K • K + I 
90 IF IK ) 5) OR IFL • I) THEN Fl • 

0, GOTO 680 
88 COMPUTI! October 1984 

100 FOR I • I TO 5,ADII) • O,AMII) • 
0 , NEXT 

110 GOSUB 360 , REM TRACK CONDITION 
S 

120 GOSUB 400, REM DETERMINE ODDS 
130 GOSUB 440 , REM PLACE BETS 
140 HOME , GOSUB 260 , REM DRAW TRA 

CK 
ISO POKE 232,JO, POKE 233,12 , SCALE ' 

JI, ROT' JO , FOR I • Jl TO J5,C 
II) • I , IF I ) J3 THEN CII) • 
I + J 1 

160 XII) • OFII),XOIJO,I) • XII),XOI 
JI,I) • XII), NEXT I 

110 FOR I • Jl TO J5, HCOlOR ' CII), 
DRAW Jl AT XII),YII), NEXT I 

180 POKE V3,JO, POKE V,V5, GOSUB 11 
O, B • J2 

190 FOR Q • JI TO OS , FOR J • JO TO 
JI,E' PEEK IV) • V5 , FOR I • 
Jl TO ,H; ,XI I) • XII) + INT I IffiB 
IJI) • J5 + ADII» • J2 

200 HCOlOR. JO, DRAW B AT XOIE,I),Y 
II) , HCOlOR' CII), DRAW B AT XI 
I ), YII) , IF XII) ) 03 + OFII) THEN 
W' 1,1 • J5 ,J • Jl ,Q • 05 

210 XOIE,I) • XII) , NEXT I , POKE V3 + 

E,JO, POKE V,V4 + IV4 • I PEEK 
IV) • V4»,B • J3 - B, NEXT J , NEXT 
Q 

220 BS • "THE WINNER . IS HORS~. " + 

STRI (W) + ".": I F PEEK (V) = 
V5 THEN VTAB 24, HTAB (9) , PRINT 
BS" GOTO 240 

230 FOR I • 1 TO 24 , POKE + 3031, 
ASC I MIDa IBS,I,I» + 128, NEXT 

I 
240 FOR I • I TO 2000, NEXT 
250 GOSUB 590, GOTO 10, REM PAYOFF 

260 FOR J • JO TO Jl, POKE V,V4 + J 
• V4 , CAll 62450, NEXT J, HGR 

, HGR2 
210 FOR J • JO TO Jl, POKE V,V4 + J 

• V4 , HCOlOR' J3 
280 HPlOT 0,5 TO 219,5, FOR I • 1 TO 

290 

300 

310 

320 

330 

14, HPlOT - 10 + 20 • 1 ,6 TO 
10 + 20.1,15, NEXT 
FOR I • 1 TO 14, HPlOT - 10 + 

20. 1,6 TO - 15 + 20 • I , ll, NEXT 
I 
HPlOT 0 ,1 50 TO 219 ,1 50, FOR I • 
1 TO 14, HPlOT - 10 + 20.1,1 
51 TO - 10 + 20. 1,159, NEXT 

HCOlOR' 5, FOR I • 1 TO 4, HPlOT 
0, IS + I • 21 TO 219,15 + I • 2 
1, NEXT I 
HCOlOR' 6 , HPlOT 260,16 TO 260, 
155 
POKE - 16301 ,J O, IF J • JO THEN 

VTAB 22, HTAB 14 , PRINT "HANOV 
ER DOWNS" 

340 POKE V3 + J,JO , NEXT J 
350 POKE V,V4, RETURN 
360 T = I NT 15' RND I I» + I 
370 TRSII) = "F AST",TR S( 2) = "GOOD", 

TRS(3) = "SLOW", TRS( 4 ) = "MUDDY 
",TRS(5) = "TURF" 

38 0 ADIT) = . 4,AMIT) = 500 
390 HOME, VTAB 10 , HT AB 11 , PRINT 



HTAB 8; PRINT

11 ;TRSCT 3 : FOR

: RETURN

5;MCI) = INT

.1 + AMCI]:

I

INT (MT

"RACE ";K: VTAB 13:

"TRACK CONDITIONS:

I = 1 TO 2500: NEXT

400 MT = 0: FOR I - 1 TO

C 1000 * RND C1)) +

MT = MT + M(Ii: NEXT I

410 FOR I = 1 TO 5:OD( I ) =

/ M( I 3 )

420 IF ODCI) > 20 THEN ODC I 3 = 20

430 NEXT I: RETURN

440 HOME : HTAB 15= VTAB 1 + (N < 5

): PRINT "CURRENT ODDS"

450 FOR I = 1 TO 5: HTAB 13: VTAB 1

+ I + CN < 5) * 2: PRINT "HORS

E " ; I ; " : " ;ODC I ) ; " TO I": NEXT

I

460 FOR I - 2 TO 2 * N STEP 2- IF C

ASHC I / 23 < 1 THEN AH I / 2) =

0: GOTO 530

470 HTAB 8: VTAB 5 + I + (9 - N) /

2: PRINT "PLAYER ";l / 2;" BETS

- HORSE ";

480 INPUT HCI / 2): IF (HCI / 2) <

1) OR (H(l / 2) > 5) THEN VTAB

5 + I + (9 - N) / 2; HTAB 31: PRINT

": GOTO 470

490 VTAB 6 + I + (9 - N)

8: PRINT "AMOUNT ";

500 INPUT AH I / 2) : IF

CASHC1/2) THEN

(9 - N) / 2: HTAB

11 : GOTO 490

510 M(HCI / 2)) - MCHCI / 2)3 +

/ 2)

520 MT = MT + AH I / 2)

530 NEXT I

540 HOME : VTAB 5: HTAB 17: PR

NEW ODDS": HTAB 17: PRINT

/ 2: HTAB

AH I / 2)

VTAB 6 + I

16: PRINT "

AH I

NT

550 FOR I = 1 TO 5:0DCI) = INT CMT

560

570

580

/ M( 1

IF ODC

VTAB 7

"HORSE

NEXT

FOR 1

3 3

1 )

+

" i

1

- 1

> 20

1 *

1 ; "

TO

THEN ODC1)

2: HTAB 12:

: ";OD(1);"

6000: NEXT

= 20

PRINT

TO 1":

: RETURN

590

600

610

620

630

640

650

660

670

680

690

FOR I = 1 TO N: IF HC t ) - W THEN

CASHCI) = CASHC I 3 + INT CAl(l)

* INT (MT / M(W3)3: GOTO 610

CASHC I ) = CASHC I ) - AH I)

NEXT I

HOME : TEXT : VTAB 5: HTAB 17: PRINT

"SUMMARY": HTAB 17: PRINT "

IF K = 1 THEN PS =

15: PRINT "AFTER

TO N: HTAB 1

*"CAS

PS = "RACES":

"RACE"

VTAB 9: HTAB

;Kj" ";P*

VTAB 12: FOR I = 1

3: PRINT "PLAYER *

HCI): NEXT I

FOR I = 1 TO 3000: NEXT :FL = 1

: FOR I = 1 TO N: IF CASHC I 3 >

0 THEN I = N:FL = 0

NEXT I: RETURN

HOME : VTAB 11: HTAB 15: PRINT

"GAME OVER": VTAB 16: HTAB 10: PRINT

"PLAY AGAIN (Y/N) " ;

INPUT AS: IF AS < > "Y" AND AS

< > "N" THEN 690

700 IF AS = "Y" THEN 40

710 END

720 FOR LOC - 17 0 TO 790: READ BYTfc

: POKE LOC,BYTE: NEXT : FOR I =

1 TO 25: READ P(I).D(I): NEXT I

: RETURN : REM ML MUSIC ROUT IN

E

730 DATA 173,48, 192, 136,208,5.206, 1

,3,240,9,202,208,245, 174,0,3,76

.2 ,3,96

740 REM MUSICAL TUNE DATA

7 50 DATA 128,60,96,60,76,60,64,90,6

4, 30,64,60,76,90.76,30,76,60,96

,60,76,60,96,60,128,255,128,60,

96,60,76,60,64,90,64,30,64,60

760 DATA 76,60,96,60, 128,90, 128.30,

128,60,96,255

770 FOR I = I TO 25: POKE 768,PCI):

POKE 769,D(l): CALL 770: NEXT

I : RETURN

780 CKSUM = 0: FOR I = 3072 TO 3427:

READ A:CKSUM = CKSUM + A: POKE

I,A: NEXT : RETURN : REM CHECK

SUM CKSUM SHOULD BE 16204

790 DATA 2,0,6,0,181,0,73,73

800 DATA 73,73,73,73,17,27,27,27

810 DATA 27,27,27,27,27,27,83,73

820 DATA 73,73,73.73,73,26,27,27

830 DATA 27,27,27,27,27,27,27,74

840 DATA 73,73,73,105,73,9,26,27

850 DATA 31,27,27,27,27,27,27.27

860 DATA 74,73,73,73,45,13,45,45

870 DATA 26,27,59,3 1,59,27,27,27

880 DATA 27,27,74,73,73,9,77.45

890 DATA 77,17,27,27,59,63,63,63

900 DATA 63.63,63,83.73.41,45,45

910 DATA 45,45,77 ,9,26,27,2f,63

920 DATA 63,63,63.63,27,27,74,9

930 DATA 45, 77,9,45, 77, 73,26.27

940 DATA 27,63,3 1,27. 27,59,31,27

950 DATA 74,4 1,77,73,73,41,77,17

960 DATA 27,59 ,27 ,27 ,27,27,27,27

970 DATA 59,83,77,73,73,73,73,105

980 DATA 26,27,27,27.27,27,27,27

990 DATA 27,27,74,73,73,73,73,73

1000 DATA 9,26,27,27,27.27,27,27

1010 DATA 27,27,27.2.0.73,73,73

1020 DATA 73,73,73,17,27.27,27,27

1030 DATA 27,27,27,27,27,83.73.73

1040 DATA 73,73,73.73.26.27.27,27

1050 DATA 31 ,27 ,27 ,Z< ,11 ,27. 74,73

1060 DATA 73,73,73,9,77.26,63,63

1070 DATA 27,63,27,27,27,27,27,74

1080 DATA 73,73,73,77,109,9.26,27

1090 DATA 59,63,59,27,27,27,27,27

1100 DATA 74,73,45,45,45,45,45,77

1110 DATA 17,27,27,63,63,63,63,63

1120 DATA 59,27,83,9,77,45,45,45

1130 DATA 45,77.9,26,27,27,63,63

1140 DATA 27,63,31,27.31.74.73,9

1150 DATA 109,73,77,73,26.27,27,27

1160 DATA 31,27,63,27,27,27.74,73

1170 DATA 73, 109, 105.73,9,26.27,27

1180 DATA 27,59.59,27,27,27,27.74

1190 DATA 73,73,9,77,73,73,26,27

1200 DATA 27,27,59,59,27,27.27,27

1210 DATA 74,73,73,73,73,73,9,26

1220 DATA 27,27.27,27,27,27,27,27

1230 DATA 27,2,0,0,255,255,0,0 ©
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"RACE ";K, VTAB 13, HTAB 8, PRINT 
"TRACK COND ITIONS , ";TRSlT ) , FOR 
I = 1 TO 2500, NEXT, RETURN 

400 MT = 0 , FOR I = 1 TO 5 , MII) = InT 
(1 000 * RND (1» + .1 + AMel): 
MT = MT + Ml I), NEXT I 

410 FOR I = 1 TO 5 ,0 01 I) = INT IMT 
I MI I ) ) 

420 IF 00(1) ) 20 THEN 001 I) = 20 
430 NEXT I, RETURN 
~40 HOME: HTAB 15: VTAB 1 + eN < 5 

): PRINT " CURRENT ODOS 11 

450 FOR I = 1 TO 5 , HTAB 13 , VTAB 
+ I + eN ( 5) • 2: PRINT "HORS 

E ";1;" ";OOCI):" TO III ; NEXT 

460 FOR I = 2 TO 2 S N STEP 2, IF C 
ASHII 12) ( THEN Alii 12) = 
0 , GOTO 530 

470 HTAB 8 , VTAB 5 + I + 19 - N) I 
2: PRINT IIPLAYER ";1 12;" BETS 

- HORSE "; 
480 INPUT HII 12), IF lH11 12) ( 

1) OR IHII 12) ) 5) THEN VTAB 
5 + I + ( 9 - N) I 2: HTAB 31: PAINT 

" ; GOTO 470 
490 VTAB 6 + I + 19 - N) I 2 , HTAB 

8 : PRINT " AMOUNT "; 
500 INPUT AlII I 2), IF Alii 12) ) 

CASHCI 12) THEN VTAS 6 + I + 
19 - N) I 2, HTAB 16, PRINT" 

" : GOTO 490 
510 MIHII 12» = MIHII 12» + AlII 

I 2) 

520 MT = MT + A 11 I I 2) 
530 NEXT I 
540 HOME , VTAB 5, HTAB 17, PRINT" 

NEW ODDS" , HTAB 17 , PRINT " -- -____ " 
550 FOR I = 1 TO 5,00(1) = INT lMT 

I MI I ) ) 
560 IF 00(1 ) ) 20 THEN 00(1) = 20 
570 VTAB 7 + I S 2, HTAB 12, PRINT 

"HORSE I'; I ;" : ";OoCI);" TO 1" : 
NEXT 

580 FOR = TO 6000, NE XT RETURN 

590 FOR = TO N, IF Hll) = W THEN 
CASHII) = CASHII) + INT IA1(1) 

S INT IMT I MIW»), GOTO 610 
600 CASH I I) = CASH I I) - A 11 I ) 
610 NEXT I 
620 HOME, TEXT, VTAB 5, HTAB 17 , PRINT 

"SUMMARY" ; HTAB 17: PRINT ,,----
--- " 

630 PS = " RACES" , IF K = 1 THEN PI = 
"RACE" 

640 VTAB 9 , HTAB 15, PRINT "AFTER 
; K;" "; P$ 

650 VTAB 12, FOR I = 1 TO N, HTAB 1 
3 , PRINT "PLAYER. ";1;" , I"CA S 
HI I ), NEXT I 

660 FOR I = I TO 3000 , NEXT ,F L = 1 
, FOR I = I TO N, IF CA SHI I) ) 
o THEN I = N,FL = 0 

670 NE XT I , RETURN 
680 HOME , VTAB II , HTAB 15 , PRINT 

"GAME OVER" , VTAB 16 , HTAB 10, PRINT 
"PL AY AGAIN IY/N) "; 

690 INPU T AS , IF AS ( ) "Y" AND AS 
) "Nil THEN 690 

700 I F AI = "Y" THEN 40 
710 END 
720 FOR LOC = 770 TO 790 , READ BYTt 

POKE LOC.BYTE , NE XT, FOR I = 
TO 25, READ PII) . DII), NEXT I 
RETURN , REM ML MU S I C ROUTIN 

730 

74() 
750 

760 

770 

780 

790 
800 
810 
820 
830 
840 
850 
860 
870 
880 
890 
900 
910 
920 
930 
940 
950 
960 
970 
980 
990 
1000 
1010 
1020 
1030 
1040 
1050 
1060 
1070 
1080 
1090 
1100 
1 1 10 
1120 
1130 
1 140 
1150 

E 
DATA 173 . 48.192.136.208.5. 206 .1 
.3.240.9.202. 2 08. 2 45 .1 74.0.3.76 
.2 .3.96 
REM MUSICAL TUNE DATA 
DATA 128.60.96.60.76 . 60.64.90.6 
4. 3 0.64.60 . 76.90.76.30 . 76.60.96 
.60. 76.60 .96 .60.128.255.128.60. 
96.60.76.60.64.90.64.30.64.60 
DATA 76.60.96.60.128.90.128.30. 
128 .60.96. 255 
FOR I = 1 TO 25, POK E 768.PI I), 

POKE 769.0(1), CALL 770, NEXT 
I , RETURN 

CKSUM = 0 , FOR I = 3072 TO 3427, 
READ A,CKSUM = CKSUM + A , POKE 

I.A , NEXT , RETURN , REM CHECK 
SUM CKSUM SHOULD BE 16204 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 

DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 

2.0.6,0. 181.0.73.1 3 
73.73.73.73.17.27.27.27 
27.27.27.27.27.27.83.73 
73.73.73.73.73.26.27.27 
27.27.27.27.27.27.27.74 
73.73.73.105.73.9.26.27 
3 1.27 .21.27.27.27.27.21 
74.73 . 73.73.45.13.45.45 
26.27.59.31.59.27.27.27 
27.27.74.73.73 . 9.77.45 
77.17.27.27.59 . 63.63.63 
63 .63 .63 . 83.73.41.45.45 
45.45.77.9.26.27.21.63 
63.63.63.63.27.27 . 74. 9 
45.77 .9 .45.77 • 73.26.27 
27.63.31.27.27.59 .31. 27 
74 • 4 1 .77 . 73. 73.41 .77 • 17 
27.59.27.27.27.27 . 27.27 
59.83 • 77 . 73 . 73.73 • 73. 10 5 
26 . 27 . 27 .27.27.27.27. 2 7 
2 7.27.74.73.73.73.73.73 
9.26.27.27. 27 .27.27.27 
27.27.27.2.0.73.73.73 
73.73.73.17.27.27.27. 2 7 
2 7. 2 7.27.27. 27 .83.73.73 
73.73.73.73.26.27.27. 27 
31. 27 .27.2/. 27 .27.74. 73 
73.73.73.9.77.26.63.63 
27.63.27 . 27.27.27.27.74 
73.73.73.77.109 . 9 .26. 27 
59.63.59.27.27.27.27 . 27 
74.73.45.45.45 .45.45 . 77 
17 . 2 7.27.63.63.63.63.63 
59 . 2 7.83.9.77.45.45.45 
45.77.9.26 . 27.27.63.63 
2 7.63.31.27.31.74.7 3.9 
109.73.T7.73. 26 .27. 27 . 27 

1 16 0 DATA 31.27.63.27.27.27.74.73 
1170 DATA 73.109.105.73.9.26.27.27 

1180 DATA 27.59 .59.27.27.27.27 .74 
1190 DATA 73.73.9.77.73 .7 3.26.27 
1200 DATA 27.27.59.59 . 2 7.27.27. 27 
1210 DA TA 14.73.73.73 .73 .73.9. 2 6 
1220 DATA 27.27 . 27.27.27 . 27.27.27 
12 30 DATA 27.2.0.0.255.255.0.0 © 
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Software for children often benefits from large dis

play characters and numbers. Here's a method for

creating big numbers on the TI-99/4A, with a simple

example program—a number recognition game

which uses the larger digits. Includes versions for

Commodore VIC and 64, Atari, Apple, IBM

PC/PCjr, and the Color Computer.

The Number Game
■_ou Tylf

The built-in number characters on the Texas

Instruments 99/4A Home Computer are too

small to really grab a child's attention. Using the

character definition capabilities of the 99/4A,

representations of the numbers 0 through 9 can

be developed which are three times taller and

wider than these built-in digits. And these larger

number characters can be used in your own

programs.

Magnifying The Numbers

In the May 1983 issue of COMPUTE!, C. Regena

wrote a tutorial on the use of TI graphics

("Programming The TI: Graphics"). Regena ex

plains that each character on the display screen is

an 8 X 8 grid of 64 dots. When you press a

number key on the TI keyboard, that number is

displayed using one such character. By employ

ing the CALL CHAR statement in TI BASIC to

turn dots on and off within a particular 8X8

grid, custom characters can be defined. The

larger numbers here each use 9 custom charac

ters in a 3 X 3 array. The figure shows these

numbers and corresponding hexadecimal codes

for defining characters.

Examining the figure, you may wonder if

these numbers could perhaps be defined in a

simpler manner. For example, it is possible to

represent each number by straight line segments

only, such as are used on digital watches. Cer

tainly, this would work, but it may not be advis

able for teaching young children, because

children learn numbers for the first time in a pat

tern recognition mode, trying to match similar

objects. Hence, the numbers in the figure are de

signed to mimic {as closely as possible) the TI

keyboard depictions of the numbers. For older

children, who are used to seeing numbers written

in different ways, the digital watch approach to

number display would be fine.
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play characters and numbers. Here's a method for 
creating big numbers on the TI -99/4A, with a simple 
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The built-in number characters on the Texas 
Instruments 99/ 4A Home Computer are too 
small to really grab a child's attention. Using the 
character definition capabilities of the 99/ 4A, 
representations of the numbers 0 through 9 can 
be developed which are three times taller and 
wider than these built-in digits . And these larger 
number characters can be used in your own 
programs. 

Magnifying The Numbers 
In the May 1983 issue of COMPUTE!, C. Regena 
wrote a tutorial on the use of Tl graphics 
("Programming The Tl: Graphics" ). Regena ex
plains that each character on the display screen is 
an 8 X 8 grid of 64 dots. When you press a 
number key on the Tl keyboard, that number is 
displayed using one such character. By employ
ing the CALL CHAR statement in Tl BASIC to 
turn dots on and off within a particular 8 X 8 
grid, custom characters can be defined. The 
larger numbers here each use 9 custom charac
ters in a 3 X 3 array. The figure shows these 
numbers and corresponding hexadecimal codes 
for defining characters. 

Examining the figure, you may wonder if 
these numbers could perhaps be defined in a 
simpler manner. For example, it is possible to 
represent each number by straight line segments 
only, such as are used on digital watches. Cer
tainly, this would work, but it may not be advis
able for teaching young children, because 
children learn numbers for the first time in a pat
tern recognition mode, trying to match similar 
objects. Hence, the numbers in the figure are de
signed to mimic (as closely as possible) the Tl 
keyboard depictions of the numbers. For older 
children, who are used to seeing numbers written 
in different ways, the digital watch approach to 
number display would be fine . 



Both tractor

& friction feed

are standard.

Mix & match more

than 40 software-

selectable type

styles.

Prints a crisp

original, plus up to

three copies.

Bit image

graphics add to

Legend's

versatility.

Centronics parallel

interface standard;

Serial optional.

Serial impact dot

matrix output.

New square dot

technology for

higher resolution

& near letter

quality print.

Check Legend 880's perfor

mance, and you'll look twice at

the price. With new square dot

technology'and bi-directional /
logic seeking, this impact /
printer turns out near letter- /
quality work at 80 cps. Prints /
in 80-column-or 142- /
column-with compressed

print. Does the full ASCII

character set and high-

resolution bit image

graphics in the bargain. '

Lets you mix and match more

than 40 software-selectable type styles.
Produces a crisp original, plus three

copies. Includes tractor and

Legend is a trademark of CAL-ABCO.
CentitxUcs is a registered trademark ofCemronks Data Q mputer Corp.

Up to 142 columns

in compressed

printing mode.

Bi-directional logic

seeking for fast

output.

friction feed to handle fanfold

paper and single sheets. All

*\ with Legendary reliability

\ and a lifetime warranty on
\ the print head.
) With standard Centronics®
/ and optional RS232C serial
/ interfaces, it's a great match
/ with any micro. See a Legend
/ 880 in action.

For more information, contact:

CAL-ABCO Peripherals Division

6041 Varlel Avenue, Woodland Hills
CA 91367. Telephone (818) 704-9100

Outside CA call loll free 1-8OO-32I-4484

Telex 662436. Dealer inquiries invited

Ltceno
PERIPHERAL PRODUCTS



tow Column Index Hax Code

0

1

2

3

S3

4

5

6

7

0000000000000:i03

OOOO003C7EC3B::OO

ooooooooooooeoco

0 3060606060601 iO 3

0000000000000000

C0606060606060CO

0301000000000000

OOB1C37E3COOOOOO

COBOOOOOOOOOOOOO

Bow Column Index Hex Code

1

1

1

2

2

2

3

3

3

1

2

3

1

2

3

1

2

3

24

35

25

26

27

2$

48

43

44

0000000707060606

oooooomroooooo

OOOOOOEOEOOOQOOO

0607070000000000

OOFFFFOOOOOOOOOO

0080COE060606060

0607030100000000

00008UT7EO000O0

60EOC080000000QO

Row Colunn Index Hex Code

1

L

1

2

2

2

3

3

3

1

2

3

1

2

3

1

2

3

53

S

53

53

9

53

53

10

53

0000000000000000

00000038381811)18

OOOOOOOOOOOOOOOO

0000000000000000

1818181818181313

oooooooooooooooo

0000000000000000

1818167E7EOO0OOO

0000000000000000

Row Column Index Hex Code

1

1

1

2

2

2

3

3

3

1

2

3

1

2

3

1

2

3

53

29

30

31

32

33

48

43

44

oooooooooooooooo

00000003070E1C3B

0000008000000000

0000010303070706

7OE0C0FEFF81OO0O

0000000080COE060

0607030100000000

OO0O81FF7EOO0OO0

6OEOCOB0OOOOOOOO

Row Column Index Hex Code

1

1

1

2

2

2

3

3

3

1

2

3

1

2

3

1

2

3

45

46

47

53

11

12

13

14

15

0000000001030706

0OOO007EFF810O0O

0000000060COE060

OOOOOOOOOOOOOOOO

OOO1O307OE1C337O

EOC0800000000000

0001030707000300

E0CO80FFFFO00J00

0O0000EOEOO003OO

Row Column Index

1

1

1

2

2

2

3

3

3

1

2

3

1

2

3

1

2

3

34

35

36

53

37

38

53

39

53

0000000707060000

OOOOOOFFFFOOOOOO

000000E0E060C0C0

OOOOOOOOOOOOOOOO

0101030306060C0C

eoeooooooooooooo

OOOOOOOOOOOOOOOO

18183Q7060000000

OOOOOOOOOOOOOOOO

Row Column Index Hex Code

1

I

1

2

2

2

3

3

3

1

2

3

1

2

3

1

2

3

45

46

47

53

16

42

48

43

44

0000000001030 706

0O0OO07EFF810 300

0000000080COE060

OOOOOOOOOOOOODOO

00O1071E1E070100

EOC080000060CDEO

0607030100000000

0O00B1FF7EOO0OO0

60EOC08000000000

Row Column Index Hex Code

1

1

1

2

2

2

3

3

3

1

2

3

1

2

3

1

2

3

45

46

47

40

41

42

4S

43

44

0000000001030706

0000007EFF810000

000O0O00BOCOE060

0703010000010307

0081E77E7EE7B100

EOCO800OO080COEO

0607030100D0O000

000081FF7E0OOOOO

60E0C06000000000

Bow Column Index Hex Code

L

1

L

2

2

2

3

3

3

1

2

3

1

2

3

1

2

3

53

17

18

19

20

21

53

23

23

oooooooooooocooo

000000000103C70F

000000808080*- 080

0OOO0OO0O1O3C000

1D3971E1FFFFC'1O1

eosoBoeoEOEOEoeo

oooooooooooocooo

oioioioioioooooo

8080808080000000

Row Column Index Hex Code

1

1

1

2

2

2

3

3

3

1

2

3

1

2

3

1

2

3

45

46

47

48

49

50

51

52

53

0000000001030706

0000007EFF810000

OOOOOOOOBOCOE060

0607030100000000

00008IFF7F03070E

6OE0E0COCOBOO0OO

0000000001000000

1C3870E0C0000000

OOOOOOOOOOOOOOOO
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~ Co1um Index Hu COd. ~ C01UDf1 Index .u O>do 

1 1 0 0000000000000103 1 1 24 0000000707060606 
1 2 1 OOOOOO]C7!C38100 1 2 35 OOOOOOrPFFOOOooO 
1 3 2 000OOOOOOOOO8nco 1 3 2S OOOOOOEOECOOOooO 
2 1 3 0306060606060fi03 2 1 2. 06070 70000000000 
2 2 53 0000000000000000 2 2 27 OOFFTFOOOOOooOOO 
2 3 4 C060606060606()CO 2 3 2. oo80c0E060606060 
3 1 5 030100OQOOOOO()00 3 1 4. 0607030100000000 
3 2 • 00 S1C] 7E]cooonOO 3 2 43 000081FF7EOOOOOO 
3 3 7 C080OOOOO0000()00 3 3 .. 60EOC08000000000 

~ Co1W1r1 Index Hex Code ~ Column Index Hex COde 

1 1 53 00000000000001>00 1 1 53 0000000000000000 
1 2 • ooOOO03S3S1S11!l8 1 2 29 00000003070£1C3S 
1 3 53 0000000000000000 1 3 30 OOOOOOSOOOOOOooO 
2 1 53 OOOOOOooOOOO~)OO 2 1 31 0000010303070706 
2 2 • 181S1S18181S1918 2 2 32 70EOCOFEFFS10000 
2 3 53 00000000000001>00 2 3 33 000000008OCO£060 
3 1 53 0000000000000000 1 4. 0607030100000000 
3 2 10 1818187£7£000000 3 43 000081FF7£OOOOOO 
3 3 53 0000000000000000 3 3 .. 60EOC0800oo0oo00 

~ Co1uan Index Hex Code ~~~ Hex Code 

1 1 45 0000000001030706 1 1 34 0000000707060000 
1 2 •• 00OOO07EFF810000 1 2 35 OOOOOOFFFFOOOOoo 
1 3 " 0000000080(.'0£:060 1 3 3. 000000EOE060COCO 
2 1 53 0000000000000000 2 1 53 0000000000000000 
2 2 13 000103070EiC3S70 2 2 37 0101030]0606000c 
2 3 12 E0C080000000QOoo 3 3. 8080000000000000 
3 1 13 0001030707000000 3 1 53 0000000000000000 
3 2 14 E00080FFFFOOOOOO 3 2 ,. 181830 7060000000 
3 3 15 000000£0£0000000 3 53 0000000000000000 

!':2!!~~ Hex Code ~~Index Hex Code 

1 1 45 0000000001030706 1 1 45 0000000001030706 

1 2 4. 0000007EFF810a OO 1 2 4. 000OO07EFF810000 

1 3 47 000000008OCOE060 1 3 47 000000008000£060 

2 1 53 0000000000000000 2 1 40 0703010000010307 

2 2 ,. 0001071£1£070100 2 2 41 0081£77E7££78100 

2 3 42 EOC08oooo0eOCo£0 2 3 42 EOC0800oa080CO£O 

3 1 4. 06070]0100000000 3 1 4. 0607030100000000 

3 2 43 00008lFF7EOOOooO 3 2 43 oo0081FF7£OOooOO 

3 44 60EOC080oo0oo000 3 3 .. 60EOC08000000000 

~~~ Hex Code ~ Co1wnn Index Hex Code 

1 1 53 0000000000000000 1 1 45 0000000001030706 

1 2 17 000000OOOl03070F 1 2 4. 0000007EFF810000 

1 3 ,. 0000008080806080 1 3 47 0OOOOOO080c0E060 

1 ,. 0000000001030000 2 1 4. 0607030100000000 

2 2 20 103971ElFFFF0 101 2 2 4. 0000S1FF7F03070E 

2 3 21 SOSOSOSOEOEOE:080 2 3 50 60EQEOCOC0800oo0 

3 1 53 0000000000000000 3 1 51 0000000001000000 

3 2 22 0102010101000000 3 2 52 1C3S70EOCOOooOOO 

3 3 23 S080S080Soo00000 3 3 53 0000000000000000 
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Using The Magnified Numbers
Now that we have the character definitions, we

need to efficiently incorporate them into a pro

gram. Ten digits, defined by nine characters

each, is a total of 90 characters. Of these 90

characters, however, only 54 are distinct. Lines

150-290 of Program 1 assign each of these dis

tinct characters to an index number in the array

CI$. These 54 character indices fill an array N

which is used to define the ten large digits. In

lines 310-480 of Program 1, I is character N's

row and J is character N's column within the

3X3 array used to define digit K. For example,

character 17 (000000000103070F) defines the first

row and second column of the number 4 (see the

figure). So we can write N(4,l,2)—17.

Next, we need to relate the two arrays CI$

and N to allow drawing large numbers on the

display screen. One way to accomplish this is to

load each of the 54 distinct characters into

character codes 106 through 159 using CALL

CHAR:

FOR 1=0 TO 53

CALL CHAR(I+106,CI$(D)

NEXT I

An alternative which eliminates the need for a

CI$ array, is to read the character definitions

directly from DATA statements

FOR 1=0 TO 53

READ C$

CALL CHAR<I + 106,C$)

NEXT I

DATA...

DATA ...

where the DATA statements are identical to

those used earlier to define CI$. Then, to draw

digit K starting at row R and column C on the

screen, we use:

FORI=RTOR+2

FORJ=CTOC+2

CALL HCHAR(IJ,106+N(K,I-R + 1J-C +1))

NEXTJ

NEXT I

This will work fine, yet it has one drawback. It

requires the use of 54 custom characters. This

does not leave many characters available for

other graphics use. We can use another technique

that only requires, at most, nine characters for

each digit to be displayed on the screen at one

time. So, if our application only displays two

digits at any one time, just 18 characters must be

defined.

Dynamic Character Definition
That technique, used in Program 1, can be called

dynamic character definition. That is, character

codes are redefined and reused as each number

is displayed. Lines 1500-1580 draw digit K start

ing at row R, column C, and character code CC.

This approach requires that the contents of the

CI$ array have already been assigned, as

shown in lines 150-290. If we are using two

digits at most, good choices for starting character

codes are CC= 126 for one digit and CC= 135

for the other. This leaves many codes available

for other graphics. As long as we require six or

fewer different digits to be displayed, this

method of dynamic character definition uses

fewer character codes than the previous method.

The large numbers developed here have

many applications. Math flash card drills, count

ing games, and guess-the-number games are just

a few. As a sample application, the programs

provide a preschool game to teach number recog

nition. In Program 1, which runs in either TI

console BASIC or Extended BASIC, the computer

randomly picks a number from 0 to 9 and dis

plays it at the center of the screen. The child is

then asked to find that number on the keyboard

and press it. A correct response wins a snappy

tune and a like number of blocks are drawn. An

incorrect answer gets an "uh-oh" and the child is

asked to try again. Since this program displays

only one number at a time, dynamic character

definition (CC = 135) is employed for display.

Program 1: TI Number Game

100 RANDOMIZE

110 CALL CLEAR

120 CALL SCREEN<8>

130 PRINT TAB(8);"...PLEASE WAIT"

140 REM LOAD CHARACTER CODE ARRAY

150 DIM CI*<53>

160 FOR 1=0 TO 53

170 READ CI*(I)

180 NEXT I

190 DATA 0000000000000103,0000003C7

EC381,00000000000080C,030606060

6060603,C0606060606060C

200 DATA 0301,0081C37E3C,C08,000000

3838181818,1818181818181818

210 DATA 1818187E7E.000103070E1C387

,E0C08,0001030707,E0C0B0FFFF

220 DATA 000000E0E,0001071E1E0701,0

00000000103070F,000000808080808

,000000000103

230 DATA 1D3971E1FFFF0101,80808080E

0E0808,0101010101,808080808,000

0000707060606

240 DATA 000000E0E,060707,00FFFF,00

80C0E06060606,00000003070E1C38

250 DATA 0000008.0000010303070706,7

0E0C0FEFF81,0000000080C0E06, 000

000070706

260 DATA 000000FFFF,000000E0E060C0C

,0101030306060C0C,808,181830706

270 DATA 070 3010000010307,00S1E77E7

EE781,E0C0B0000080C0E,000081FF7

E,60E0C08

280 DATA 0000000001030706,0000007EF

FBI,0000000080C0E06,06070301,00

0081FF7F03070E
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Using The Magnified Numbers 
Now that we have the character definitions, we 
need to efficiently incorporate them into a pro
gram. Ten digits, defined by nine characters 
each, is a total of 90 characters. Of these 90 
characters, however, only 54 are distinct. Lines 
150-290 of Program 1 assign each of these dis
tinct characters to an index number in the array 
CI$. These 54 character indices fill an array N 
~hich is used to define the ten large digits. In 
lines 310-480 of Program 1, I is character N's 
row and J is character N's column within the 
3 X 3 array used to define digit K. For example, 
character 17 (OOOOOOOOOI03070F) defines the first 
row and second column of the number 4 (see the 
figure). So we can write N(4,1,2)=17. 

Next, we need to relate the two arrays CI$ 
and N to allow drawing large numbers on the 
display screen. One way to accomplish this is to 
load each of the 54 distinct characters into 
character codes 106 through 159 using CALL 
CHAR: 

FOR i~O TO 53 
CALL CHAR(I + l06,Ci$(ij) 
NEXTi 

An alternative which eliminates the need for a 
CI$ array, is to read the character definitions 
directly from DATA statements 

FOR i ~ O TO 53 
READ CS 
CALL CHAR(I + l06,CS) 
NEXT i 
DATA .. . 
DATA .. . 

where the DATA statements are identical to 
those used earlier to define CI$. Then, to draw 
digit K starting at row R and column C on the 
screen, we use: 

FOR i ~R TO R+2 
FOR J~C TO C+2 
CALL HCHAR(I,J,106+N(K,i-R+t,J-C + l» 
NEXT J 
NEXT I 

This will work fine, yet it has one drawback. It 
requires the use of 54 custom characters. This 
does not leave many characters available for 
other graphics use. We can use another technique 
that only requires, at most, nine characters for 
each digit to be displayed on the screen at one 
time. So, if our application only displays two 
digits at anyone time, just 18 characters must be 
defined. 

Dynamic Character Definition 
That technique, used in Program 1, can be called 
dynamic character definition. That is, character 
codes are redefined and reused as each number 
is displayed. Lines 1500-1580 draw digit K start
ing at row R, column C, and character code Cc. 

This approach requires that the contents of the 
CI$ array have already been assigned, as 
shown in lines 150-290. If we are using two 
digi·s at most, good choices for starting character 
codes are CC = 126 for one digit and CC=135 
for the other. This leaves many codes available 
for other graphics. As long as we require six or 
fewer different digits to be displayed, this 
method of dynamic character definition uses 
fewer character codes than the previous method. 

The large numbers developed here have 
many applications. Math flash card drills, count
ing games, and guess-the-number games are just 
a few. As a sample application, the programs 
provide a preschool game to teach number recog
nition. In Program 1, which runs in either TI 
console BASIC or Extended BASIC, the computer 
randomly picks a number from 0 to 9 and dis
plays it at the center of the screen. The child is 
then asked to find that number on the keyboard 
and press it. A correct response wins a snappy 
tune and a like number of blocks are drawn. An 
incorrect answer gets an "uh-oh" and the child is 
asked to try again . Since this program displays 
only one number at a time, dynamic character 
definition (CC = 135) is employed for display. 

Program 1: n Number Game 

HI0 RANDOMIZE 
110 CALL CLEAR 
120 CALL SCREEN(8) 
130 PRINT TAB(8);"_ .. PLEASE WAIT" 
140 REM LOAD CHARACTER CODE ARRAY 
150 DIM CI$(53) 
160 FOR 1=0 TO 53 
170 READ CI$(I) 
180 NEXT I 
190 DATA 0000000000000103,0000003C7 

EC381,00000000000080C,030606060 
6060603,C0606060606060C 

200 DATA 0301,0081C37E3C,C08,000000 
3838181818,181818181818181 8 

210 DATA 1818187E7E,000103070EIC387 
,E0C08,0001030707,E0C080F FFF 

220 DATA 000000E0E , 0001071EIE0701,0 
00000000103070F.000000808080808 
,000000000103 . 

230 DATA ID3971EIFFFF0101,80808080E 
0E0808,0101010101,808080808,000 
0000707060606 

240 DATA 000000E0E,060707,00FFFF,00 
80C0E06060606,00000003070EIC38 

250 DATA 0000008,0000010303070706,7 
0E0C0FEFF81,0000000080C0E06,000 
000070706 

260 DATA 000000FFFF,000000E0E060C0C 
,0101030306060C0C,808,181830706 

270 DATA 0703010000010307,0081E77 E7 
EE781,E0C080000080C0E.000081FF7 
E,60E0C08 . 

280 DATA 0000000001030706,0000007EF 
F81,0000000080C0E06.06070301.00 
0081FF7F03070E ' . 
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290

300

310

320

330

340

350

360

370

380

390

400

410

420

430

440

450

460

470

480

490

500

510

520

530

540

550

560

570

580

590

600

610

620

630

640

650

660

670

680

690

700

710

720

730

DATA 60E0E0C0C0B,0000000001,1C3

870E0C,

REM LOAD CHARACTER INDEX ARRAY

DIM N(9,3,3)

FOR K=0 TO 9

FOR 1=1 TO 3

FOR J=i TO 3

READ N<K,I,J)

NEXT J

NEXT I

NEXT K

DATA 0,1,2.3,53,4,5,6,7

DATA 53,8, 53, 53, 9, 53., 53, 10, 53

DATA 45,46,47.53.11,12,13,14,15

DATA 45,46,47., 53,16,42,48,43,44

DATA 53,17,18,19,20,21,53,22,23

DATA 24,35,25,26,27.28,48,43,44

DATA 53,29,30,31,32,33,48,43,44

DATA 34, 35,36., 53, 37, 38. 53, 39,53

DATA 45,46,47,40,41,42,48,43,44

DATA 45?46,47,48,49,50,51,52,53

REM DEFINE BLOCK CHARACTER

CALL CHAR<119,"")

CALL COLOR<11,16,16>

REM TITLE SCREEN

CALL CLEAR

CALL SCREEN<12>

PRINT TAB(6);"LEARN THE NUMBERS

" : :

GOSUB 1320

PRINT "THIS IS A PRE-SCHOOL MUM

BER"

PRINT "RECOGNITION GAME. THE CO

MPU-"

PRINT "TER DISPLAYS A NUMBER AN

D"

PRINT "YOU MUST FIND AND PRESS

THAT"

PRINT "KEY ON YOUR KEYBOARD.11:

:

PRINT "IF CORRECT, THAT NUMBER

OF"

PRINT "BLOCKS IS DRAWN AND YCIU

ARE"

PRINT "GIVEN ANOTHER NUMBER. IF

NOT"

PRINT "CORRECT, THE COMPUTER WI

LL"

PRINT "ASK YOU FOR ANOTHER ANSW

ER-": :

PRINT "TO STOP THE GAME, PRESS

THE"

PRINT "SPACE BAR WHEN ASKED FOR

AN"

PRINT "ANSWER.": : :

PRINT "PRESS ANY KEY TO PLAY."

CALL KEY<0,KEY,S)

IF S=0 THEN 710

CALL SOUND(100,1000,3>

840

850

860

870

880

890

900

910

920

930

940

950

960

970

980

990

1 000

1010

1020

1030

1040

1050

1060

1070

10.80

1090

1 100

1110

1 120

1 130

1 140

1 150

1 160

1170

1 180

1 190

1200

1210

1220

1230

1240

1250

1260

1270

1280

1290

1300

1310

1320

1330

1340

1350

1360

1370

1380

1390

1400

740 REM PLAY GAME

750 CALL CLEAR

760 CALL SCREEN(14)

770 M*="LEARN THE NUMBERS"

780 XM=8

790 YM=3

800 GOSUB 1440

810 RANDOMIZE

820 K=INT(RND*10)

830 IF T«=K THEN 820

94 COMPUTEI October 1984

1410

1420

1430

1440

1450

1460

1470

1480

7) ) * (KEY< >32

1000,3)

1000 ELSE 1020

:70

BLOCKS

1090

1220

TM = K

CC=135

R=B

C=15

GOSUB 1500

M*="PRESS THIS NUMBER

XM = 6

YM=13

GOSUB 1440

REM CHECK ANSWER

CALL KEY(0,KEY,S)

IF S=0 THEN 940

IF ((KEY<48)+(KEY

>THEN 940

CALL SOUND(100

IF KEY=32 THEN

REM GAME ENDS

CALL CLEAR

STOP

CALL HCHAR(13.27,KEY)

IF (KEY-4B)<>K THEN 1

REM CORRECT ANSWER

GOSUB 1320

M* = STR* (K> ?<"

IF KO1 THEN

M*="l BLOCK:

XM= 6

YM=15

GOSUB 1440

IF K=0 THEN

BC= 4

FOR NB=1 TO K

CALL HCHAR(1S,BC,119,2)

CALL HCHAR(19,BC,119,2)

CALL SOUND(100,330,3)

FOR D=l TO 200

NEXT D

BC=BC+3

NEXT NB

FOR D=l TO 2000

NEXT D

CALL HCHAR(8.15,32,370)

GOTO 810

REM INCORRECT ANSWER

CALL SOUND(100,392,3)

CALL SOUND(100,330,2)

CALL HCHAR(13.27,32)

GOTO 940

REM PLAY TUNE

FOR 1=1 TO 2

CALL SOUND(300,349,3,262,3,220

, 3)

CALL SOUND(150,349,3>

CALL SOUND(150,349,3)

NEXT I

CALL SOUND(300,440,3,349,3,262

. 3)

CALL SOUND(150,523,3>

CALL SOUND(150,523,3)

CALL SOUND(300,440,3,349,3,262

,3)

CALL BOUND(300,349,3,262.3,220

, 3)

RETURN

REM TEXT PRINT SUBROUTINE

FOR 1=1 TO LEN(M«)

C=ASC(SEG*(M*.I.I))

CALL HCHAR(YM,XM+I-1,C)

NEXT I

RETURN

290 DATA 60E0E0C0C08,000000000 1,IC3 
870E0C, 

3 00 REM LOAD CHARACTER INDEX ARRAY 
310 DIM N(9, 3,3) 
320 FOR K~0 TO 9 
330 FOR I~1 TO 3 
3 40 FOR J~1 TO 3 
350 READ N(K,I , J) 
360 NEXT J 
370 NEXT I 
380 NEXT K 
39@ DATA ~~1,2,3,53,4,5,b,7 
4~0 DATA 53,8 ,53,53, 9,53,53, 10, 5 3 
410 DATA 45,46,47 ,53 ,11,1 2, 1 3 ,14,15 

420 DATA 45,46,47,53,16 , 42 , 48,43,44 
430 DATA 53,17,18,19,20,21,53, 22,23 

440 DATA 24,35,25,26,27,28,48,43,44 
450 DATA 5 3,29, 30,3 1, 32,33,48, 4 3, 44 
460 DATA 34,35,36,53,37,38,53,39,53 
470 DATA 45,46,47,40,41,42,48,43,44 
480 DATA 45,46,47,48,49,50, 51,52,53 
490 REM DEFINE BLOCK CHARACTER 
500 CALL CHAR(119,"") 
5 10 CALL COLOR (11 , 16, 16) 
520 REM TITLE SCREEN 
530 CALL CLEAR 
540 CALL SCREEN ( 12) 
550 PRINT TAB(6);"LEARN THE NUMBERS 

" : 
560 GOSUB 1320 
570 PRINT "THIS IS A PRE-SCHOOL NUM 

BER" 
580 PRINT "RECOGNITION GAME. THE CO 

MPU-" 
590 PRINT "TER DISPLAYS A NUMBER AN 

0" 
600 PRINT "YOU MUST FIND AND PRES S 

THAT" 
610 PRINT "K EY ON YOUR KEYBOARD . " : 

620 PRIN T "IF CORRECT , THAT NUM8ER 
OF" 

630 PRINT "BL OCKS IS DRAWN AND YOU 
ARE" 

640 PR I NT "G I VEN ANOTHER NUMBER. IF 
NOT" 

650 PRINT "CORRECT , THE COMPUTER WI 
LL" 

660 PRINT "ASK YOU FOR ANOTHER AMSW 
ER. " : 

670 PRINT "TO STOP THE GAME , PRESS 
THE" 

680 PRINT "SPACE BAR WHEN ASKED FOR 
AN" 

690 PRINT "ANSWER.": 
700 PRINT "PRESS AN Y KEY TO PLAY . " 
710 CALL KEY(0,KEY,S) 
720 IF S~0 THEN 710 
730 CALL SOUND(100,1000, 3) 
740 REM PLAY GAME 
750 CALL CLEAR 
760 CALL SCREEN(14) 
770 M$~"LEARN THE NUMBERS" 
780 XM~8 
790 YM~3 
800 GOSUB 1440 
810 RANDOMIZE 
820 K~INT(RND*10) 
830 IF TM~~ THEN 820 
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84 0 TM~K 

850 CC~135 

860 R~8 
870 C~15 
880 GOSUB 1500 
890 M$~"PRESS THIS NUMBER 
900 X M~6 

910 YM~13 
9 20 GOSU8 1440 
930 REM CHECK ANSWER 
940 CALL KEY(0,KEY,S) 
950 IF S~0 THEN 940 
960 IF «KEY ( 48)+(KEY ) 57»*(KEY <>32 

)THEN 94 0 
970 CALL SOUND(100,1000,3) 
980 IF K EY~32 THEN 1000 ELSE 1020 
990 REM GAME ENDS 
1000 CALL CLEA R 
1010 STOP 
1020 CALL HCHAR(1 3,27,KEY) 
1030 IF ( KE Y-48 ) C> K THEN 1270 
1040 REM CORRECT ANSWER 
1050 GOSUB 1320 
1060 M$=STR$( K)L" BLOCKS:" 
1070 IF K< > 1 THEN 1090 
10,80 M$~" 1 BLOC K:" 
1090 X M~6 

1100 YM=15 
1110 GOSUB 1440 
1120 IF K ~0 THEN 1220 
1130 BC~4 
11 4 0 FOR NB~I TO K 
1150 CALL HCHAR(18 ,BC, 119,2) 
1160 CALL HCHAR(19,BC,119,2) 
1170 CALL SOUND(100,330,3) 
1180 FOR D~1 TO 200 
1190 NE XT 0 
1200 BC~BC+3 
1210 NE XT NB 
1220 FOR D~I TO 2000 
1230 NE XT 0 
1 240 CALL HCHAR(S,15,32,370) 
1 250 GOTO 810 
1 260 REM INCORRECT ANSWER 
1270 CALL SOUND(100,392,3) 
1280 CALL SQUND(100, 330, Z) 
1290 CALL HCHAR ( 13,27,32 ) 
1300 GOTO 94 0 
1310 REM PLAY TUNE 
1 320 FOR 1=1 TO 2 
1330 CALL SOUND (300,349,3,262,3,220 

, 3) 

1340 CALL SOUND (150,349,3) 
1350 CAL L SOUND (150,349,3) 
1360 NEXT I 
1 370 CALL SOUND (300,440,3,349,3,262 

,3) 
1380 CALL SOUND (150, 523,3) 
1390 CA L L SOUND (150, 523 ,3) 
1400 CALL SOUND (300,4 4 0,3,349,3,262 

~ 3) 

1410 CALL SDUND( 300,349,3, 262,3,220 
, 3) 

1420 RETURN 
1430 REM TE XT PRINT SUBROUTINE 
144 0 FOR I~1 TO LEN(M$) 
1450 C ~ASC (SEG$ (M$, 1,1» 
1460 CALL HCHAR(YM,XM+I-l,C) 
1470 NEXT I 
1480 RETURN 



1490 REM NUMBER DRAWING SUBROUTINE

1500 L= CC

1510 FDR I=R TO R+2

1520 FOR J=C TO C+2

1530 CI=NtK,I-R+i,J-C+l)

1540 CALL CHAR<L,CI*<CI>)

1550 CALL HCHAR<I„J,L>

1560 L=L+1

1570 NEXT J

1580 NEXT I

1590 RETURN

Program 2: 64 Number Game
Refer to the "Automatic Proofreader" article before

typing this program in.

10 POKE53281,1:FORI=1TO12:READA:NEXT:GOSU

B980 irem 57

20 POKE53281,1:CO=2:LL=54272:FORI=LLTOLL+

24:POKEI,0:NEXTI :rem 26

30 POKELL+5,1:POKELL+6,241:POKELL+24,15

:rem 48

40 L8=INT(RND(l)*10)+47 :rem 232

50 GOSUB 430 :rem 124

60 GOSUB 140 :rem 123

70 POKE198,0 :rem 148

80 GET A$:IFA$=""THEN80 :rem 243

90 IFA?=" "THENPOKE198,0:SYS198 :rem 21

100 IFASC(A$)OL8THENGOSUB940:GOTO80

:rem 210

110 GOSUB 330 :rem 168

120 GOSUB 1100 :rem 213

130 FORI=1TO3000:NEXT:GOTO40 :rem 232

140 RESTORE:FORI=7TO27STEP5 :rem 20

150 CO=CO+1:IFCO>15THENCO=2 :rem 130

160 PRINT"{HOME}{11 DOWN}" :rem 54

170 POKE646,CO :rem 37

180 POKE249,I:READA:POKE250,A :rem 224

190 SYS828iPRINT"{UP}":NEXT :rem 80

200 FORI=10TO25STEP5 :rem 219

210 CO=CO+1:IFCO>15THENCO=2 :rem 127

220 PRINT"{HOME}{15 DOWN}" :rem 119

230 POKE646,CO :rem 34

240 POKE249,I:READA:POKE250,A :rem 221

250 SYS828:PRINT"{UP}":NEXT :rem 77

260 FORI=12TO22STEP5 :rem 224

270 CO=CO+1:IFCO>15THENCO=2 :rem 133

280 PRINT"{HOME}{19 DOWN}" :rem 193

290 POKE646,CO :rem 40

300 POKE249,IiREADA:POKE250,A :rem 218

310 SYS828:PRINT<I[UP}":NEXT:RETURN

:rem 100

320 DATA 16,18,5,19,19,20,8,9,19,11,5,25

:rem 167

330 LL=54272:FORI=LLTOLL+24:POKEI,0:NEXT

: rem 1

340 POKELL+24,15:POKELL+5,36:POKELL+6,132

:rem 155

350 POKE54284,129:POKE54285,132 :rem 201

360 FORI=1TO8:READLB,HB :rem 172

370 POKELL,LB:POKELL+1,HB:POKELL+4,33

:rem 32

380 POKE54279,LB:POKE54280,HB:POKE54283,3
3 :rem 178

390 FORK=1TO275:NEXT:POKELL+4,32:POKE5428
3,32

400 FORL=1TO15:NEXT:NEXT

:rem 231

:rem 48

410 DATA 152,5,152,5,152,5,152,5,12,7,48,
4,12,7,152,5 :rem 24

420 RETURN :rem 118

430 PRINT"{CLR}";:POKE56334,PEEK(56334)AN

D254:POKE1,PEEK(1)AND251 :rem 145

440 CO=CO+1:IFCO>15THENCO=2 :rem 132

450 POKE646,CO:L8=L8+1:M=53247+8*L8

:rem 219

460 FORM1=M+1TOM+7:X=PEEK(M1):FORL=1TO7:C

=146:X=X*2 :rem 135

470 POKEI,PEEK(1)0R4:POKE56334,PEEK(56334

)OR1 :rem 138

480 POKELL+4,16:Q=INT(RND(1)*40):POKELL+1

,Q+(M1-M)*8 :rem 253

490 IFX>255THENX=X-256:C=18:POKELL+4,17

:rem 91

500 PRINTTAB(16)CHR?(C)CHR$(32); :rem 56

510 POKE56334,PEEK(56334)AND254:POKEI,PEE

K(1)AND251:NEXT:PRINT:NEXT :rem 112

520 POKEI,PEEK(1)0R4:POKE56334,PEEK(56334

)OR1 :rem 134

530 POKELL+4,16:RETURN :rem 107

540 POKE646,CO:PRINTTAB(16)CHR$(C);

:rem 76

550 PRINT"{DOWN}{10 SPACES}PLEASE WAIT A
{SPACE}MOMENT" :rem 124

560 T=0:FORJ=688TO703:READK:T=T+K:POKEJ,K

:NEXT :rem 192

570 IFT<>3078THENPRINT"ERROR IN DATA STAT

EMENTS":STOP :rem 142

580 T=0:FORJ=828TO1006:READK:T=T+K:POKEJ,

KrNEXT :rem 235

590 IFT<>20306THENPRINT"ERROR IN DATA STA

TEMENTS":STOP :rem 185

600 POKE249,0:RETURN :rem 218

610 DATA32,188,190,226,172,225,191,251

:rem 133

620 DATA187,255,161,236,162,254,252,96

:rem 145

630 DATA 169,208,133,004,173,024

640 DATA 208,41,2,240,4,169

650 DATA 216,133,4,169,0,162

660 DATA 3,6,250,42,202,208

670 DATA 250,24,101,4,133,4

680 DATA 165,250,133,3,173,14

690 DATA 220,41,254,141,14,220

700 DATA 165,1,41,251,133,1

710 DATA 169,0,133,250,169,5

720 DATA 133,2,160,0,177,3

730 DATA 133,5,230,3,177,3

740 DATA 133,6,230,3,198,2

750 DATA 240,28,162,04,169,0

760 DATA 6,6,42,6,6,42

770 DATA 6,5,42,6,5,42

780 DATA 164,250,153,48,2,230

790 DATA 250,202,208,232,240,210

800 DATA 165,1,9,4,133,1

810 DATA 173,14,220,9,1,141

820 DATA 14,220,160,0,166,249

830 DATA 240,8,169,29

840 DATA 32,210

850 DATA 255,202,208,250,169,4

860 DATA 133,6,185,48,2,170

870 DATA 189,176,2,133,5,41

880 DATA 64,240,5,169,18,32

890 DATA 210,255,165,5,41,191

900 DATA 32,210,255,169,146,32

910 DATA 210,255,200,198,6,208

920 DATA 221,169,13,32,210,255
930 DATA 192,16,208,196,96

940 POKELL+4,33:POKELL+1,10:POKELL,143

:rem 4

:rem 37

:rem 43

:rem 94

irem 38

:rem 33

:rem 145

:rem 184

:rem 31

:rem 97

:rem 241

:rem 246

:rem 250

:rem 95

:rem 55

:rem 54

:rem 147

:rem 27

:rem 144

:rem 35

:rem 140

irem 18

:rem 218

:rem 200

:rem 53

:rem 56

:rem 57

:rem 151

:rem 195

:rem 195

:rem 190

:rem 18
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1490 REM NUMBER DRAWING SUBROUTINE 
1500 L=CC 
1510 FOR I=R TO R+2 
1520 FOR J=C TO C+2 
153~ CI=N( K,I-R+l,J-C+l} 
1540 CALL CHARCL,CIS(CI» 
1550 CALL HCHARCI,J,L) 
1560 L=L+l 
1570 NEXT J 
1580 NEXT I 
1590 RETURN 

Program 2: 64 Number Game 
Refer to the "Automotic Proofreoder" article before 
typing this program in . 

Ie POKE53281,1:FORI=lT012:READA:NEXT:GOSU 
B98e :rem 57 

2e POKE53281,1:CO=2:LL=54272:FORI=LLTOLL+ 
24:POKEI ,e:NEXTI :rem 26 

3e POKELL+5,1:POKELL+6,241:POKELL+24,15 
:rem 48 

4e L8=INT(RND(1)*le)+47 :rem 232 
5e GOSUB 43e :rem 124 
6e GOSUB 14e :rem 123 
7e POKE198,e :rem 148 
8e GET A$: IFA$=" "THEN8e : rem 243 
ge IFA$=" "THENPOKE198,e:SYS198 :rem 21 
lee IFASC(A$)<>L8THENGOSUB94e:GOT08e 

:rem 21121 
lIe GOSUB 33e :rem 168 
12e GOSUB llee :rem 213 
13e FORI=lT03eee:NEXT:GOT04e :rem 232 
14e RESTORE:FORI=7T027STEP5 :rem 2e 
15e CO=CO+l:IFCO>15THENCO=2 :rem 13e 
16e PRINT" (HOME] (11 DOWN]" :rem 54 
17e POKE646,CO :rem 37 
18e POKE249,I:READA:POKE25e,A :rem 224 
1ge SYS828:PRINT" (UP]" : NEXT :rem 8e 
2ee FORI=leT025STEP5 :rem 219 
21e CO=CO+l:IFCO>15THENCO=2 :rem 127 
22e PRINT"(HOME](15 DOWN]" :rem 119 
23e POKE646, CO : rem 34 
24e POKE249,I:READA:POKE25e,A :rem 221 
25e SYS828:PRINT"(UP]" :NEXT :rem 77 
26e FORI=12T022STEP5 :rem 224 
27e CO=CO+l:IFCO>15THENCO=2 :rem 133 
28e PRINT" (HOME](19 DOWN]" :rem 193 
2ge POKE646,CO :rem 4e 
3ee POKE249,I:READA:POKE25e,A :rem 218 
3le SYS828:PRINT" (UP]" :NEXT:RETURN 

:rem lee 
32121 DATA 16,18,5,19,19,2121,8,9,19,11,5,25 

:rem 167 
33e LL=54272:FORI=LLTOLL+24:POKEI,e:NEXT 

:rem 1 
34e POKELL+24,15:POKELL+5,36:POKELL+6,132 

:rem 155 
35e POKE54284,129:POKE54285,132 :rem 2el 
36e FORI=lT08:READLB,HB :rem 172 
37e POKELL,LB:POKELL+l,HB:POKELL+4,33 

:rem 32 
38e POKE54279,LB:POKE5428e,HB:POKE54283,3 

3 : rem 178 
3ge FORK=lT0275:NEXT:POKELL+4,32:POKE5428 

3,32 :rem 231 
4ee FORL=lT015:NEXT:NEXT :rem 48 
410 DATA 152,5,152,5,152,5,152,5,12,7,48, 

4,12,7,152,5 :rem 24 

42e 
43e 

44e 
45e 

46e 

47e 

48e 

4ge 

see 
5Hl 

52e 

53e 
54e 

sse 

56e 

57e 

58e 

5ge 

6ee 
61e 

62e 

63e 
64e 
65e 
66e 
67e 
68e 
6ge 
7ee 
7le 
72e 
73e 
74e 
75e 
76e 
77e 
78e 
7ge 
8ee 
81e 
82e 
83e 
84e 
85e 
86e 
87e 
88e 
8ge 
gee 
91e 
92e 
93e 
94e 

RETURN : rem 118 
PRINT"(CLR]";:POKE56334,PEEK(56334)AN 
D254:POKEl,PEEK(1)AND251 :rem 145 
CO=CO+l:IFCO>15THENCO=2 :rem 132 
POKE646,CO:L8=L8+1:M=53247+8*L8 

:rem 219 
FORMl=M+lTOM+7 : X=PEEK(Ml):FORL=lT07:C 
=146 : X=X*2 :rem 135 
POKEl,PEEK(1)OR4:POKE56334,PEEK(56334 
)ORI :rem 138 
POKELL+4,16:Q=INT(RND(I)*4e) :POKELL+l 
,Q+(MI-M)*8 :rem 253 
IFX>255THENX=X-256:C=18:POKELL+4,17 

:rem 91 
PRINTTAB(16)CHR$(C)CHR$(32); :rem 56 
POKE56334,PEEK(56334)AND254:POKEl,PEE 
K(1)AND251:NEXT :PRINT:NEXT :rem 112 
POKEl ,PEEK(1)OR4:POKE56334 ,PEEK(56334 
)ORI :rem 134 
POKELL+4,16:RETURN :rem le7 
POKE646,CO:PRINTTAB(16)CHR$(C); 

:rem 76 
PRINT"(DOWN](le SPACES]PLEASE WAIT A 
( SPACE] MOMENT" : rem 124 
T=e:FORJ=688T07e3:READK:T=T+K:POKEJ,K 
:NEXT :rem 192 
IFT<>3e78THENPRINT"ERROR IN DATA STAT 
EMENTS ": STOP : rem 142 
T=e:FORJ=828TOlee6:READK:T=T+K:POKEJ, 
K:NEXT :rem 235 
IFT<>2e3e6THENPRINT"ERROR IN DATA STA 
TEMENTS": STOP : rem 185 
POKE249,e:RETURN :rem 218 
DATA32,188,1ge,226,172,225,191,251 

: rem 133 
DATA187,255,161,236,162,254,252,96 

DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 

169,2e8,133,ee4,173,e24 
2e8,41,2,24e,4,169 
216,133,4,169,e,162 
3,6,25e,42,2e2,2e8 
25e,24,lel,4,133,4 
165,25e,133,3,173,14 
22e,41,254,141,14,22e 
165,1,41,251,133,1 
169,e,133,25e,169,5 
133,2,160,121,177,3 
133,5,23121,3,177,3 
133,6,23e,3,198,2 
24e,28,162,e4,169,e 
6,6,42,6,6,42 
6,5,42,6,5,42 
164,25e,153,48,2,23e 
25e,2e2,2e8,232,24e,21e 
165,1,9,4,133,1 
173,14,22e,9,1,141 
14,22e,16e,e,166,249 
24e,8,169,29 
32 , 2le 
255,2e2,2e8,25e,169 , 4 
133,6,185,48,2,17e 
189,176,2,133,5,41 
64,24e ,5,1 69 ,18,32 

:rem 145 
:rem 37 
: rem 43 
:rem 94 
: rem 38 
:rem 33 

:rem 145 
:rem 184 
:rem 31 
:rem 97 

:rem 241 
: rem 246 
: rem 25e 

:rem 95 
: rem 55 
: rem 54 

:rem 147 
:rem 27 

: rem 144 
:rem 35 

:rem l4e 
:rem 18 

:rem 218 
:rem 2ee 

: rem 53 
:rem 56 
:rem 57 

DATA 210 ,2 55,165,5,41,191 :rem 151 
DATA 32,21e,255,169,146,32 :rem 195 
DATA 21e,255,2ee ,1 98,6 , 2e8 :rem 195 
DATA 221,169,13,32,21e,255 :rem 1ge 
DATA 192,16,2e8,196,96 :rem 18 
POKELL+4,33:POKELL+l,le:POKELL,143 

:rem 4 
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950 FORI=1TO500:NEXTI :rem 54

960 POKELL+4,32:FORI=1TO250:NEXTI :rem 42

970 POKELL+4,8:RETURN :rem 68

980 PRINT"fCLR}{BLU}{DOWN}[11 SPACES}LEAR

N THE NUMBERS[2 DOWN}" :rem 198

990 PRINT"{2 SPACES}THIS IS A PRE-SCHOOL

[SPACE}NUMBER{11 SPACES}RECOGNITION G

AME."; :rem 241

1000 PRINT" THE COMPUTER DISPLAYS A NUMBE

R AND"; :rem 99

1010 PRINT" YOU MUST FIND AND PRESS

{4 SPACES]THAT KEY ON YOUR KEYBOARD.

:rem 223

1020 PRINT"{DOWNJ[2 SPACES}IF CORRECT, TH

AT NUMBER OF BLOCKS IS{2 SPACES}DRAW

N AND YOU ARE"; :rem 186

1030 PRINT" GIVEN ANOTHER NUMBER. IF NOT

{SPACE}CORRECT, THE"; :rem 240

1040 PRINT" COMPUTER WILL ASK{3 SPACES}FO

R ANOTHER ANSWER." :rem 18

1050 PRINT"{DOWN}{2 SPACESjTO STOP THE GA

ME, PRESS THE SPACE BAR WHEN ASKED F

OR AN ANSWER." :rem 117

1060 GOSUB330:GOSUB550 :rem 49

1070 PRINT"{3 DOWN}{10 SPACES}HIT ANY KEY

TO PLAY." :rem 137

1080 GET A$:IF A$=""THEN1080 :rem 181

1090 PRINT"{CLR}":RETURN :rem 72

1100 IFL8=48THENRETURN :rem 141

1110 FORI=2TO(4*(L8-49))+2STEP4 :rem 240

1120 CO=CO+1:IFCO>15THENCO=2 :rem 176

1130 PRINT"{HOME}[7 DOWN}" :rem 32

1140 POKE646,CO :rem 83

1150 POKE249,I:POKE250,250 :rem 205

1160 SYS828:PRINT"[UP}":NEXT :rem 126

1170 RETURN :rem 169

Program 3: VIC Number Game

Refer to the "Automatic Proofreader" article before typing this

program in.

10 POKE36878,15:S=36875:CO=2:DIMB(10),C(1

0):CV=36878 :rem 141

20 GOSUB 320:GOSUB220 :rem 197

30 GOSUB 380:GOSUB 530iPRINT"{CLR}":SYS82

8 irem 73

40 L8=INT(RND(l)*10)+48 :rem 233

50 IFL8=LOTHEN40 :rem 227

60 LO=L8 :rem 194

70 GOSUB 160 :rem 126

80 POKE198,0 :rem 149

90 PRINT"{HOME}[12 DOWNH2 RIGHT}[BLU}PRE
SS[RIGHT}THIStRIGHT}NUMBER" : rem 58

100 GET A$:IFA$=""THEN100 :rem 69

110 IF A?=" "THEN POKE890,0:SYS890:rem 60

120 IFASC(A$)<>L8THENGOSUB590:GOTO100

:rem 254

130 GOSUB 330 :rem 170

140 GOSUB 630 :rem 174

150 GOTO 40 :rem 51

160 PRINT"{CLR}";:M=34816+8*L8:IFL8-48>9T

HEN65535 :rem 165
170 FORM1=MTOM+6:X=PEEK(M1):FORL=1TO7:C=3

2:X=X*2 irem 242
180 IFX>255THENX=X-256:C=113:CO=CO+1:IFCO

>7THENCO=2 :rem 134
190 POKE646,CO:POKES,128+CO*4 :rem 197

200 PRINTTAB(7)"";CHR?(C);:NEXT:PRINT" " : N
EXT :rem 202

210 POKES,0:RETURN :rem 139
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220

230

240

250

260

270

280

290

300

310

320

330

340

350

360

370

380

390

400

410

420

430

440

450

460

470

480

490

500

510

520

530

540

550

560

570

580

590

600

610

620

630

640

650

660

670

680

690

700

PRINT"{CLR}{2 SPACES}THIS IS A PttE-SC

HOOLNUMBER RECOGNITION{4 SPACES}GAME.

THE COMPUTER" :rem 139

PRINT"DISPLAYS A NUMBER AND" :rem 172

PRINT"YOU MUST FIND AND{5 SPACES}PRES

S THAT KEY ON YOURKEYBOARD." :rem 179

PRINT"{DOWN}{2 SPACES}lF CORRECT, THA

T{4 SPACES}NUMBER OF BLOCKS IS

{3 SPACES}DRAWN AND YOU ARE" :rem 83

PRINT"GIVEN ANOTHER NUMBER. IF NOT CO

RRECT, THE" :rem 137

PRINT"COMPUTER WILL ASK FOR ANOTHER A

NSWER." :rem 230

PRINT"[DOWN}{2 SPACES}TO STOP THE GAM

E,{3 SPACES}PRESS THE SPACE BAR

{3 SPACES}WHEN ASKED FOR AN{5 SPACES}
ANSWER." :rem 73

PRINT"{DOWN} HIT ANY KEY TO PLAY."

:rem 58

GET A5:IF A?=""THEN300 :rem 73

PRINT"{CLR}":RETURN :rem 18

PRINT"{CLR}{4 DOWN} LEARNING THE NUMB

ERS" :rem 138

RESTORE :rem 186

FOR X=1TO8:READ C(X),B(X):POKE CV-2,C

(X):POKECV-3,B(X):FORD=1TO 350:NEXT

:rem 241

POKE CV-2,0:POKE CV-3,0:NEXT :rem 82

RETURN :rem 121

DATA 195,207,195,207,195,207,195,207,

207,215,215,225,207,215,195,207

:rem 243

PRINT"{2 SPACESjONE MOMENT PLEASE"

:rem 216

1=828 :rem 196

READ A:IF A=256 THEN RETURN :rem 228

POKE I,A:I=I+1:GOTO 400 : rem 230

DATA 120,169,3,141,21,3,169 :rem 234

DATA 73,141,20,3,88,96,162 :rem 198

DATA 1,240,21,206,74,3,169 :rem 186

DATA 47,141,3,144,169,255,141 :rem 90

DATA 5,144,169,25,141,15,144 :rem 38

DATA 76,21,235,173,4,144,208 :rem 41

DATA 251,169,32,141,37,145,169

:rem 149

DATA 185,141,36,145,238,74,3 :rem 49

DATA 169,46,141,3,144,169,240 :rem 89

DATA 141,5,144,169,8,141,15 :rem 240

DATA 144,76,191,234,0,256 :rem 148

POKE56,28:CH=32776 :rem 211

FOR X=7184TO7600 STEP 2: :rem 1

POKE X,PEEK(CH):POKE X+1,PEEK(CH)

:rem 152

CH=CH+1:NEXTX :rem 27

POKE36879,25:POKE36869,255:POKE36867,

47 :rem 190

RETURN :rem 125

POKES-1,128 irem 69

FORI=1TO500:NEXTI :rem 46

POKES-1,0 :rem 211

RETURN :rem 120

IFL8-48=0THENRETURN :rem 193

FORI=1TO(L8-48)*2STEP2 :rem 19

POKES,140+1*6 :rem 178

POKE646,CO:CO=CO+1:IFCO > 7THENCO=2

:rem 32

PRINT"[HOME}{8 DOWN}"TAB(I)"{RVS} "
:rem 208

PRINTTAB(I)"[RVS} " :rem 242

FORQ=1TO200:NEXT:POKES,0 :rem 11

NEXT :rem 214

950 FORI~lT0500:NEXTI :rem 54 
960 POKELL+4 , 32:FORI~lT0250:NEXTI :rem 42 
970 POKELL+4, 8 :RETURN :rem 68 
980 PRINT" (CLR) (BLU) (DOWN) (ll SPACES) LEAR 

N THE NUMBERS{2 DOWN)" :rem 198 
990 PRINT"{2 SPACES)THIS IS A PRE -SCHOOL 

{SPACE)NUMBER{ll SPACES)RECOGN ITION G 
AME. to: : rem 241 

1000 PRINT" THE COMPUTER DISPLAYS A NUMBE 
RAND" ; : rem 99 

1010 PRINT" YOU MUST FIND AND PRESS 
(4 SPACES)THAT KEY ON YOUR KEYBOARD . 

:rem 223 
1020 PRINT " (DOWN) ( 2 SPAC ES) IF CORRECT , TH 

AT NUMBER OF BLOCKS IS{2 SPACES)DRAW 
N AND YOU ARE ", : rem 186 

1030 PRINT" GIVEN ANOTHER NUMBER. IF NOT 
(SPACE) CORRECT , THE", : rem 240 

1040 PRINT" COMPUTER WILL ASK{3 SPACES)FO 
R ANOTHER ANSWER ." : rem 18 

1050 PRINT"{DOWNJ{2 SPACES)TO STOP THE GA 
ME, PRESS TilE SPACE BAR WHEN ASKED F 
OR AN ANSWER." : rem II 7 

1060 GOSUB33 0 : GOSUB550 :rem 49 
1070 PRINT" (3 DOWNJ{ 10 SPACES) HIT ANY KEY 

TO PLAY ." : rem 137 
1080 GET A$ : IF A$~" "THEN1080 : rem 181 
1090 PRINT" (CLR)": RETURN : rem 72 
1100 IFL8~48THENRETURN :rem 141 
11 10 FORI~2TO(4* (L8-49»)+2STEP4 :rem 240 
1120 CO~CO+l:IFCO>15THENCO~2 :rem 176 
1130 PRINT"{HOMEJ{7 DOWN) " :rem 32 
1140 POKE646,CO :rem 83 
1150 POKE249 ,I:POKE250,250 :rem 205 
1160 SYS828:PRINT" (UP)" :NEXT :rem 126 
1170 RETURN :rem 169 

Program 3: VIC Number Game 
Refer to the "Automotic Proofreode(" orticle before typing this 
program in. 

10 POKE36878,15:S~36875:CO~2:DIMB(10),C(1 
0) :CV~36878 : rem 141 

20 GOSUB 320:GOSUB220 :rem 197 
30 GOSUB 380:GOSUB 53"':PRINT"{CLR)":SYS82 

8 :rem 73 
4'" L8~INT(RND(1)*10)+48 :rem 233 
5'" IFL8~LOTHEN4'" :rem 227 
60 LO~L8 :rem 194 
7'" GOSUB 160 : rem 126 
8'" POKE198,0 :rem 149 
9'" PRINT" (HOME) (12 DOWN) (2 RIGHT) {BLU)PRE 

SS{RIGHT)THIS{RIGHT)NUMBER" :rem 58 
10'" GET A$:IFA$~""THEN100 :rem 69 
11'" IF A$~" "THEN POKE89"',0:SYS89"':rem 60 
120 IFASC(A$)<>L8THENGOSUB590:GOT0100 

:rem 254 
130 GOSUB 330 :rem 170 
140 GOSUB 630 : rem 174 
15'" GOTO 40 :rem 51 
160 PRINT" (CLR)", :M~34816+8*L8: IFL8-48> 9T 

HEN65535 :rem 165 
170 FORMl~MTOM+6:X~PEEK(Ml):FORL~lT07:C~3 

2 : X~X*2 : rem 242 
18'" IFX>255THENX~X-256:C~113:CO~CO+l:IFCO 

> 7THENCO~2 : rem 134 
19'" POKE646,CO:POKES,128+CO*4 :rem 197 
20'" PRINTTAB(7)"",CHR$(C),:NEXT:PRINT"":N 

EXT :rem 2"'2 
21'" POKES,0:RETURN :rem 139 
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220 PRINT"{CLR){2 SPACES)THIS IS A PRE-SC 
HOOLNUMBER RECOGNITION{4 SPACES)GAME. 

THE COMPUTER" : rem 139 
230 PRINT"DISPLAYS A NUMBER AND" :rem 172 
240 PRINT"YOU MUST FIND AND{5 SPACES)PRES 

5 THAT KEY ON YOURKEYBOARD." :rem 179 
250 PRINT" (DOWN) (2 SPACES) IF CORRECT, THA 

T{4 SPACES)NUMBER OF BLOCKS IS 
(3 SPACES) DRAWN AND YOU ARE" : rem 83 

260 PRINT"GIVEN ANOTHER NUMBER. IF NOT CO 
RRECT, THE" : rem 13 7 

270 PRINT"COMPUTER WILL ASK FOR ANOTHER A 
NSWER." : rem 23e 

280 PRINT"{DOWNJ{2 SPACES)TO STOP THE GAM 
E,{3 SPACES)PRESS THE SPACE BAR 
(3 SPACES)WHEN ASKED FOR AN{5 SPACES) 
ANSWER." :rem 73 

290 PRINT"{DOWN) HIT ANY KEY TO PLAY." 

3"'''' GET A$ :IF A$~""THEN30'" 
310 PRINT"{CLR)":RETURN 
32'" PRINT" (CLRJ{4 DOWN) LEARNING 

:rem 58 
: rem 73 
:rem 18 

THE NUMB 
ERS" : rem 138 

33'" RESTORE : rem 186 
34'" FOR X~lT08:READ C(X),B(X):POKE CV-2,C 

(X):POKECV-3,B(X):FORD=lTO 35"':NEXT 
:rem 241 

35'" POKE CV-2,"':POKE CV-3,"':NEXT :rem 82 
360 RETURN : rem 121 
37'" DATA 195,2"'7,195,207,195,2"'7,195,2"'7, 

2"'7,215,215,225 ,207,215,195,207 
:rem 243 

380 PRINT" (2 SPACES)ONE MOMENT PLEASE" 
:rem 216 

39'" 1=828 :rem 196 
4"'0 READ A:IF A=256 THEN RETURN :rem 228 
41'" POKE I,A:I=I+l : GOTO 4"'0 .rem 23'" 
42'" DATA 120,169,3,141,21,3,169 :rem 234 
43'" DATA 73,141,2"',3,88,96,162 :rem 198 
44'" DATA 1,24"',21,2"'6,74,3,169 :rem 186 
45'" DATA 47,141,3,144,169,255,141 :rem 9'" 
460 DATA 5,144,169,25,141,15,144 :rem 38 
47'" DATA 76,21,235,173,4,144,2"'8 :rem 41 
48'" DATA 251,169,32,141,37,145,169 

:rem 149 
49'" DATA 185,141,36,145,238,74,3 :rem 49 
5"'''' DATA 169,46,141,3,144,169,24'" :rem 89 
51'" DATA 141,5,144,169,8,141,15 :rem 24'" 
52'" DATA 144,76,191,234,"',256 :rem 148 
53'" POKE56,28:CH=32776 . :rem 211 
54'" FOR X=7184T076"'''' STEP 2: : rem 1 
55'" POKE X,PEEK(CH) :POKE X+l,PEEK(CH) 

:rem 152 
56'" CH=CH+l :NEXTX : rem 27 
57'" POKE36879,25:POKE36869,255:POKE36867, 

47 : rem 19'" 
580 RETURN :rem 125 
59'" POKES-1, 128 : rem 69 
6"'''' FORI=1T05"'''':NEXTI :rem 46 
61'" POKES-1, '" : rem 211 
62'" RETURN : rem 120 
630 IFL8-48=0THENRETURN :rem 193 
64'" FORI=lTO(L8-48)*2STEP2 :rem 19 
65'" POKES,140+I*6 :rem 178 
660 POKE646,CO:CO=CO+1:IFCO>7THENCO=2 

:rem 32 
670 PRINT"{HOME){8 DOWN)"TAB{I)"{RVS) " 

:rem 208 
680 PRINTTAB (I)" (RVS) " : rem 242 
690 FORQ=lT0200:NEXT:POKES,'" :rem 11 
7"'0 NEXT .rem 214 



710 FORI=lTO500*(L8-48):NEXTI :rem 200

720 RETURN :rem 121

Program 4: Atari Number Game
Refer to the "Automatic Proofreader" article before typing this
program in.

>59, 0: GOSUB 4 20;W=1KB

IF

DH

II

10

20

30

40

4,4,"Kl":PO

SE 50

u

?i

N6

KJ

Nft

DD

HG

KO

KL

KQ

DE

DB

DP

CJ

BI

BH

CH

AN

CF

6C

JH

6K

GN

FN

HB

HJ

ID

El

CG

DS

60

70

80

90

100

1 10

120

130

140

150

160

170

180

190

200

210

220

230

240

250

260

270

280

290

300

310

320

330

340

350

GC 360

KC 370

LB 380

LJ 390

HH 400

FA 410

W=l.5:POKE

. 3

POKE 752,1:OPEN #1

KE 82,0:GOSUB 290

GRAPHICS 3

? " <:CLEAR] " : DL = PEEK (560)+256*P

EEK(561)+4:P0KE DL+21,70:SETCO

LOR 3,4,8:SETCOLOR 2,0,0:POKE

752, 1

FOR 1=24 TO 26:P0KE DL+I,6:NEX

T I

R=INT(RND(1)*10>+48

IF R=OLD THEN 60

OLD = R

O=USR(1536,R,1,2,3)

PRINT "{3 SPACES]- FTSTTT^^K 5~?T<Ji

GET #1,A

IF A=32 THEN GRAPHICS 0:END

IF AOR THEN SOUND 0,93, 12, 12

:FDR 1=1 TO 250:NEXT I:SOUND

0,0,0,0:GOTD 1 10

GOSUB 420

GOSUB 170

GOTO 40

IF R=48 THEN RETURN

COLOR 2:C0=l:X=l:Y=R-4 8

FOR I=X TO Y STEP CO

PLOT I*4,15:PLOT 1*4+1,15

PLOT I*4,14:PL0T 1*4+1,14

SOUND 0,100-1*10,10,12"
FOR 0=1 TO 50:NEXT 0

NEXT I:SOUND 0,0,0,0

IF CO=-I THEN RETURN

FOR 1=1 TO 600*(R-48):NEXT I

CO=-1:COLOR 0:X=R-48:Y=1

GOTO 190

? "CCLEAR1":POSITION 11,2:? "

LEARN THE NUMBER11:?

? " THIS IS A PRE-SCHOOL NUM

BER RECOGNI- TION GAME. ";

? "THE COMPUTER DISPLAYS

<6 SPACES!; NUMBER AND YOU

FIND AND PRESS THAT KEY

? " ON YOUR KEYBOARD."

? :? " IF CORRECT, THAT

ER OF BLOCKS IS"

? "DRAWN, AND YOU ARE GIVEN A

NOTHER NUMBER."j

? "IF NOT CORRECT, THE COMPUT

ER WILL ASKC3 SPACES]FOR ANOT

HER ANSWER."

? :? " TO STOP THE GAME, PRE

SS THE SPACE BAR WHEN ASKED F

OR AN ANSWER."

POKE 559,34:IF PEEK<1536)=104
THEN 400

GOSUB 510

? "(10 SPACESJONE MOMENT PLEAS
E. "

? :? "t7 SPACESJHIT ANY KEY T
O CONTINUE."

GET #1.A:RETURN

A

MUST

NUMB

LK 4 20

BA 430

CI 440

IL 450

HI 460

IH 470

C£ 4 80

HN 4 90

LF 500

KE 510

HG 520

Ofi 530

AF 540

BO 550

JO 560

JE 570

JO 580

JH 590

F6 600

LA 610

CH 620

LG 630

NE 640

C» 650

CK 660

AG 670

H! 680

DH 690

KL 700

OC 710

BE 720

LL 730

HB 740

JB 750

LJ 760

FL 770

HI 780

NI 790

CK 800

FN 810

PH 820

GN 830

PC 840

Hft 850

CA 860

PG 870

LI 880

KC 890

F(1 900

FK 910

BO 920

CI 930

CB 940

RESTORE

FOR 1=1 TO 8

READ A:SOUND 0,A,10,10:SOUND

1,A+5,10,10:SOUND 2,A-5,10,10

FOR J=l TO 75*W:NEXT J

SOUND 0,0,0,0:SOUND 1,0,0,0:5

OUND 2,0,0,0

FOR J=l TO 15*W:NEXT J

NEXT I

RETURN

DATA 182,182,182,182,144,243,

144,182

ML=1536:F0R 1=0 TO 252:READ A

:POKE ML+I,A:NEXT I:RETURN

DATA 104,240,10,201,4,240

11,170,104,104,202,208

251,169,253,76,164,246

133,195,104,201,128

4,41,127,198,195

141,250,6,224,96

15,169,64,224,32

2,169,224,24,109

6,141,250,6,104

141,251,6,104,104

252,6,14,252,6

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

104

144

170

176

144

250

104,

141,252

104,104

186,166

3,240,8

5,240,2

207,133

203

228

101 ,

204

133

141 ,253,6, 133

87,169,10,224

169,20,224

169,40,133

187,165,88,133

165,89,133,204,32

6,24,173,252,6

.203,133,203,144,2

230,204,24,165,203,101

212,133,203,165,204,101

213,133,204,173,250,6

133,187,169,8,133,186

32,228,6,165,212,133

205,173,244,2,101,213

133,206,160^0,162,8
169,0,133,208,133,209

177,205,69,195,72,104

10,72,144,8,24,173

251,6,5,208\133,208
224,1.240,8,6,208

38,209,6,208,38,209

202,208,228,104,152,72

160,0,165,209,145,203

200,165,208,145,203,104

168,24,165,203,101,207

133,203,144,2,230,204

200,192,8,208,183,96

169,0,133,212,162,8

70,186,144,3,24,101

187,106,102,212.202,208

243,133,213,96,0,1

28

Program 5: Apple Number Game

10 FOR I - 1 TO 81 READ Ai NEXT
20 DIM A<10,6)i HOME I GOSUB 310
30 SR i COLOR- 1

40 HOME i PRINT TAB< 13)"PRESS THIHOME I PRINT

S KEY"

50 P- INT ( RND

OLD THEN SO

60 OLD - P

70 GOSUB 450

(1) * 10)i IF P
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71~ FORI=lT05~~*(L8-48):NEXTI 
72~ RETURN 

Program 4: Atar! Number Game 

:rem 2~~ 
:rem 121 

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

KBl0 W=1.5:POKE 559,0:G05UB 420:W=1 
.3 

IF 20 POKE 752, 1: OPEN # 1,4,4, .. K: " : PO 
KE 82,~:GOSUB 29~ 

OH 30 GRAPH I CS 3 
1140 7 "(CLEAR ) ":DL=PEEK ( 560)+25 6*P 

EEK (5 61)+4:POKE DL+21,7~:SETCO 
LOR 3, 4,8:SETCOLOR 2,0,0:POKE 
752,1 

NE50 FOR 1=2 4 TO 26:POKE DL+I ,6 :NEX 
T I 

LJ 60 R=INT(RND(I)*10)+48 
PJ 70 IF R=OLD THEN 60 
N6 80 OLD=R 
y.J 90 O=USR<l536,R, 1,2,3) 
NA 1121121 PRINT" {3 SPACES}j·'44-"J--W.jj$-W:-

~" 

DD I I ~ GET II I , A 
~6120 IF A= 3 2 THEN GRAPHICS 0:END 
Y.0 1 30 IF A<> R THEN SOUND 0,93,12,12 

:FOR 1=1 TO 250:NEXT I:SOUND 
0,0,0,0:GOTO 110 

n 140 GOSUB 420 
KO 150 GOSUB 170 
DE 160 GOTO 40 
DB 170 IF R=48 THEN RETU"RN 
~ 180 COLOR 2.CO=I.X=I.Y=R-48 
U 190 FOR I=X TO Y STEP CO 
BI 200 PLOT 1*4,15.PLOT 1*4+1 , 15 
BH210 PLOT 1*4,14.PLOT 1*4+1,14 
CH 220 SOUND 0, 1~0 -1* 1 0, 10, 1 2 
AN 230 FOR (]= I TO 50: NEX T 0 
CF 240 NEXT I. SOUND 0,0,0 ,0 
6C 250 IF CO= - I THEN RETURN 
JH 260 FOR 1=1 TO 600* (R-48) .NEXT I 
SY. 270 CO= - I.COLOR 0.X=R - 48.Y=1 
6N 280 GOTO 190 
F~290 ? "{CLEAR)".POSITION 11,2. 7 " 

LEARN THE NUMBER". ? 
~B 300 7 " TH I SIS A PRE-SCHOOL NUM 

BER RECOGNI- TION GAME. "; 
~J 310 7 "THE COMPUTER DISPLAYS A 

{6 SPACES)NUMBER AND YOU MUST 
FIND AND PRESS THAT KEY"; 

ID3207 " ON YOUR KEYBOARD." 
EI 330 7 . ? " I F CORRECT, THAT NUMB 

ER OF BLOC KS IS" 
C63 40 ? "DRAWN , AND YOU ARE GIVEN A 

NOTHER NUMBER."; 
~350 ? "IF NOT CORRECT, THE COMPUT 

ER WILL ASK{3 SPACES)FOR ANOT 
HER ANSWER . " 

6C 360 ? : ? " TO STOP THE GAME, PRE 
SS THE SPACE BAR WHEN AS KED F 
OR AN ANSWER." 

Y.C370 POKE 559,34.IF PEEK(1536)=104 
THEN 400 

LB 380 GOSUB 510 
LJ 390 ? "{ 10 SPACES} ONE MOMENT PLEAS 

E. " 
H~ 400 ? . ? "(7 SPACES}HIT ANY KEY T 

o CONTINUE." 
FA 410 GET II I, A: RETURN 

LY. 420 RESTORE 
BA 4 3 0 FOR 1=1 TO 8 
CI 440 READ A.SOUND 0,A,10,10.S0UND 

1, A+5, U1', 10: SOUND 2, A-5, 1121 ,1 121 
IL450 FOR J=I TO 75*W.NEXT J 
HI 460 SOUND 0,0,0,0.S0UND 1 ,0,0,0 .S 

OUND 2,0,0,0 
1H470 FOR J=I TO 15*W.NEXT J 
CE 480 NEXT I 
HN 490 RETURN 
IF 50121 DATA 182 , 182,182,182,144,243, 

144,182 
Y.E510 ML=15 3 6.FOR 1=0 TO 252 :READ A 

.POKE ML+I,A:NEXT I.RETURN 
H6520 DATA 104,240,10,201,4,240 
OA53 0 DATA 11,170,104,104,202,208 
AF 540 DATA 251,169,.253 , 76 , 164,246 
B0 550 DATA 104,133,195,1134,201,128 
J0 560 DATA 144,4,41,1 27 ,198,195 
JE 570 DATA 170,141,250,6, 22 4 ,96 
JO SS0 DATA 176,15,169 ,64,2 2 4 ,32 
JH 590 DATA 144,2,169 ,224,24,109 
FB 600 DATA 250,6,141,250,6,104 
LA 610 DATA 104,141,251,6,104,104 
CH 620 DATA 141 ,2 52 , 6,14, 252, 6 
L6 6 30 DATA 104,104,141,253,6, 133 
NE 640 DATA 186 , 166,87 , 169,1121,224 
C~650 DATA 3,240,8,169,20,224 
CK 66121 DATA 5,240,2,169,4121 , 1 33 
AG670 DATA 207~133,187,165,88,133 
"1 ' 680 DATA 20 3 ,165,89 , 13 3 ,21214,32 
DH69121 DATA 228,6,24,173,252, 6 
r.l 7121121 DATA 11211,21213 , 1 33 ,2121 3, 144,2 
OC 71121 DATA 230,21214,24,165,21213,11211 
BE720 DATA 212,1 33 ,21213,165,21214 , 11211 
U730 DATA 213,133,2~4,173,25121,6 
NG 74121 DATA 133,187,169,8,1 33, 186 
JB 750 DATA 32,228,6,165,21 2, 1 33 
LJ 760 DATA 21215,173,244,2,11211,213 
FL 770 DATA 133,206,160,0,162,8 
~1780 DATA 169,0,133,208,1 33 ,209 
NI790 DATA 177,205 , 69 , 195,72,104 
eK 800 DATA 10, 72, 144,8,24 , 173 
FN 81121 DATA 251,6 , 5,208,1 33 ,21218 
PH 820 DATA 224,1 , 240,8,6,21218 
6N830 DATA 38,209,6,208,38,209 
PC 840 DATA 21212,208,228,11214,152,72 
l1it850 DATA 16121,121,165,21219,145,21213 
CA860 DATA 200,165,208,145,203,104. 
P6 870 DATA 168,24, 165,203, 101,207 
LI880 DATA 133,203,144,2,230,204 
KC 890 DATA 200,192,8,208,183,96 
F~ 900 DATA 169,0,133,212,162,8 
Fr.910 DATA 70,186,144, 3 ,24,101 
M920 DATA 187,106,102,212,202,208 
C193121 DATA 243,1 33 ,213,96,121,1 
CB 940 DATA 28 

Program 5: Apple Number Game 

10 FOR I - 1 TO 8. READ A. NEXT 
20 DIM AC10,b). HOME • GOSUB 310 
30 GR. COLOR- 1 
40 HOME. PRINT TABC 13)"PRESS THI 

a KEY· 
s<> P - INT C RND C 1) • 10). IF P -

OLD THEN SO 
60OLD-P 
70 BoaUB 4S0 
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BO POKE - 16368,0

90 IF PEEK ( - 163B4) < 128 THEN 90

100 BET A*

110 IF A» « " " THEN TEXT I HOME s

END

12O IF P + 48 < > ASC (A*) THEN FOR

I - 1 TO 75lS - PEEK ( - 16336

>i NEXT i GOTO BO

130 6GSLJB 540

140 GOTO 50

150 RESTORE

160 FOR I -= 1 TO 8

170 READ Fi POKE 769,Fi POKE 768,5

ISO CALL 770i NEXT Ii RETURN

190 DATA 133,133,133,133,162,179,1

62,133

200 FOR I = O TO 9i FOR 3 - 1 TO 6i

READ BiAU,J) - B: NEXT J,Ii RETURN

210 DATA 60,102,110,118,102,60

220 DATA 24,56,24,24,24,126

230 DATA 60,102,12,24,48,126

240 DATA 126,12,24,12,102,60

250 DATA 12,28,60,10B,126,12

260 DATA 126,96,124,6,102,60

270 DATA 60,96,124,102,102,60

280 DATA 126,6,12,24,48,48

290 DATA 60,102,60,102,102,60

300 DATA 60,102,62,6,12,56

310 PRINT I PRINT " LEARN

THE NUMBERS"! PRINT

320 PRINT I PRINT " THIS IS A PRE

SCHOOL NUMBER RECOGNI- TION BA

ME. "|

330 PRINT " THE COMPUTER DISPLAYS

A NUMBER, AND YOU MUST FIND

AND PRESS THAT"|

340 PRINT "KEY ON YOUR KEYBOARD."

350 PRINT I PRINT " IF CORRECT, TH

AT NUMBER OF BLOCKS IS DRAWN,

AND YOU ARE GIVEN ";

360 PRINT "ANOTHER NUMBER.IF NOT CO

RRECT, THE COMPUTER WILL ASK

YOU FOR ANOTHER ANSWER."

PRINT I PRINT " TO STOP THE GA

ME, PRESS THE SPACE BAR WHEN AS

KED FOR AN ANSWER."

PRINT I PRINT TAB( 11)"ONE MIN

UTE PLEASE"i GOSUB 200: GOSUB 6

60

GOSUB 150

PRINT I PRINT l PRINT "

HIT ANY KEY TO CONTINUE."

POKE - 1636B,0

IF PEEK ( - 16384) < 128 THEN

420

BET A»

RETURN

Q - Q + li IF Q > 15 THEN Q ■ 2

FOR I - 1 TO 6

X - A<P,I)

FOR J - 1

370

3B0

390

400

410

420

430

440

450

460

470

480

490

500

510

520

530

540

550

TO 8

COLOR- OiX * X » 2
IF X > 255 THEN X = X - 256i COLOR'

Qt POKE 768,1! POKE 769,X: CALL

770

PLOT 16 + a,4 + I

NEXT J,I

RETURN

IF P - 0 THEN RETURN

Ql - liX - liXl - liX2 - P

560 FOR I - X10 TO X2 STEP X

570 Q-Q+ll IF D » 16 THEN Q = 2

580 COLOR- Q * Ql

590 VLIN 30,33 AT I * 4 - 2: VLIN 3

0,33 AT I * 4 - l! VLIN 30,33 AT

I * 4

600 POKE 76B,5: POKE 769,1 * 25l CALL

770

610 NEXT I

620 IF Ql = O THEN RETURN

630 FOR I * 1 TD 700 * Pi NEXT I

640 Ql • OiX = - liXl = PiX2 -» 1

650 GOTO 560

660 FOR I - 770 TO 7951 READ M: POKE

I, Ml NEXT I

670 DATA 172,01,03,174,01,03,169,0

4,32,168,252,173,48,192,232,208

,253,136,208,239,206,O,03,208,2

31,96

680 RETURN

Program 6: Color Computer Number Game

100 REM TITLE SCREEN

110 CLS 7:PRINT 3231,"LEARN THE NUM

BERS";:Y=2:GOSUB 370:CLS 1

120 PRINT:PRINT " THIS IS A PRE-SCH

OOL NUMBER":PRINT " RECOGNITION

GAME. THE COMPUTER":PRI NT" DIS

PLAYS A NUMBER AND YOU MUST"

130 PRINT" FIND AND PRESS THAT KEY

ON"sPRINT" ON YOUR KEYBOARD.";P

RINT

140 PRINT " IF CORRECT, THAT NUMBER

OF":PRINT" BLOCKS IS DRAWN AND

YOU ARE":PRINT" GIVEN ANOTHER

NUMBER. IF NOT"

150 PRINT " CORRECT, THE COMPUTER W

ILL ASK":PRINT" YOU FOR ANOTHER

ANSWER. TO":PRINT" STOP THE GA

ME, PRESS THE SPACE";11

160 PRINT " BAR WHEN ASKED FOR AN A

NSWER. ":PRI NTSPRINT ■

{4 SPACES>PRESS ANY KEY TO PLAY

" •

170 A*=INKEY«:IFA*=""THEN 170 ELSE

SOUND 225,1

180 REM PLAY THE GAME

190 CLS 3:PRINT 039,"LEARN THE NUMB

ERS";

200 K=INT<RND(0)*10>:IF K=TM THEN 2

00 ELSE TM=K:GOSUB 400

210 PRINT 3260,"PRESS THIS NUMBER .

220 A*=INKEYt:IF A*="" THEN 220

230 IF ASC(A«>=32 THEN CLSsEND

240 IF ASC(A*><48 OR ASC(At)>57 THE

N 220

250 PRINT 3282,A*;

260 IF KOASC<A*)-48 THEN SOUND 20,

10:GOTO 220

270 REM CORRECT ANSWER

280 Y=1:GOSUB 370:PRINT 3363,STR*<K

>;:B*=" BLOCKS: ":IF K=1 THEN B

«=" BLOCK: "

290 PRINT B*;:FOR 1=1 TO 500:NEXT I

300 IF K=0 THEN 350

310 FOR 1=1 TO K

320 V=RND<8):IF V=3 THEN 320
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80 
90 
100 
110 

120-

130 
140 
150 
160 
170 
180 
190 

200 

210 
220 
230 
240 
250 
260 
270 
280 
290 
300 
310 

320 

330 

340 
350 

360 

370 

380 

390 
400 

410 
420 

430 
440 
450 
460 
470 
480 
490 
500 

510 
520 
530 
540 
550 

POKE - 16368,0 
IF PEEK ( - 16384) < 128 THEN 90 
GET At 
IF At - " "THEN TEXT. HOME • 

END 
IF P + 48 < ) ASC (At) THEN FOR 
I - 1 TO 75.S - PEEK ( - 16336 
). NEXT. GOTO 80 
GOSU8 540 
GOTO 50 
RESTORE 
FOR I - 1 TO 8 
READ F. POKE 769,F. POKE 768,5 
CALL 770. NEXT I. RETURN . 
DATA 133,133,133,133,162,179,1 
62,133 
FOR I ~ 0 TO 9. FOR J - ITO 6. 

READ B.A(I,J) - B. NEXT J , I. RETURN 

DATA 60,102,110,118,102 , 60 
DATA 24,56,24,24,24,126 
DATA 60,102,12,24, 48,126 
DATA 126,12,24,12,102,60 
DATA 12 , 28,60,108, 126,12 
DATA 126,96, 124,6,102,60 
DATA 60,96,124,102,102,60 
DATA 126, 6,12,24,48,48 
DATA 60 , 102,60,102, 102 , 60 
DATA 60,102,62,6,12,56 
PRINT • PRINT " LEARN 

THE NUMBERS". PRINT 
PRINT • PRINT" THIS IS A PRE
SCHOOL NUMBER RECOGNI- TION GA 
HE.", 
PRINT" THE COMPUTER DISPLAYS 
A NUMBER, AND YOU MUST FIND 

AND PRESS THAT", 
PRINT "KEY ON YOUR KEYBOARD. " 
PRINT. PRINT" IF CORRECT, TH 
AT NUMBER OF BLOCKS IS DRAWN, 
AND YOU ARE GIVEN ", 
PRINT "ANOTHER NUMBER. IF NOT CO 
RRECT, THE COMPUTER WILL ASK 
YOU FOR ANOTHER ANSWER." 
PRINT • PRINT " TO STOP THE GA 
ME, PRESS THE SPACE BAR WHEN AS 
KED FOR AN ANSWER." 
PRINT. PRINT TAB( 11)"ONE MIN 
UTE PLEASE". GOSUB 200. GOSUB 6 
60 
GOSUB 150 
PRINT • PRINT • PRINT " 
HIT ANY KEY TO CONTINUE." 
POKE - 16368,0 
IF PEEK ( - 16384) < 128 THEN 
420 
GET At 
RETURN 

Q _ Q + I. IF Q ) 15 THEN Q - 2 
FOR I - 1 TO 6 

X - A(P,I) 
FOR J - 1 TO 8 
COLOR- O.X - X • 2 
IF X ) 255 THEN X = X - 256. COLOR
Q. POKE 768,1. POKE 769,X, CALL 
770 
PLOT 16 + J,4 + I 
NEXT J,I 
RETURN 
IF P - 0 THEN RETURN 

Ql - laX - laXl - 1.X2 - P 
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560 FOR I - Xl0 TO X2 STEP X 
570 Q - Q + I. IF Q - 16 THEN Q - 2 
580 COLOR- Q • Ql 
590 VLIN 30,33 AT I • 4 - 2 . VLIN 3 

0,33 AT I • 4 - 1. VLIN 30,33 AT 
I • 4 

600 POKE 768,5. POKE 769,1 • 25. CALL 
770 

610 NEXT I 
620 IF Ql ~ 0 THEN RETURN 
630 FOR I - 1 TO 700 • P. NEXT I 
640 Ql - O.X = - I.Xl - P.X2 - 1 
650 GOTO 560 
660 FOR I - 770 TO 795. READ M. POKE 

I,M. NEXT I 
670 DATA 172,01,03,174,01,03,169,0 

4,32,168,252,173,48,192,232,208 
,253 , 136 , 208 , 239,206,0,03,208, 2 
31,96 

680 RETURN 

Program 6: Color Computer Number Game 

I ~~ REM TITLE SCREEN 
110 CLS 7 ,PRINT ~2 3 1, " LEARN THE NUM 

BERS";, Y=2,GOSUB 3 7~,CLS I 
120 PRINTiPRINT " THIS IS A PRE-SCH 

OOL NUMBER",PRINT " RECOGNITION 
GAME. THE COMPUTE R",PRINT" DIS 

PLAYS A NUMBER AND YOU MUST " 
1 3~ PRINT " FIND AND PRESS THAT KEY 

ON",PRINT" ON YOUR KEYBOARD . ",P 
RINT 

14~ PRINT " IF CORRECT, THAT NUMBER 
OF",PRINT " BLOCKS IS DRAWN AND 
YOU ARE u ,PRINT" GIVEN ANOTHER 

NUMBER. I F NOT" 
15~ PRINT " CORRECT, THE COMPUTER W 

ILL AS K" ,PRINT" YOU FOR ANOTHER 
ANSWER. TO",PRINT" STOP THE GA 

ME, PRESS THE SPACE" ; " 
160 PRINT " BAR WHEN AS KED FOR AN A 

NSWER.",PRINT,PRINT " 
{4 SPACES}PRESS ANY KEY TO PLAY 

" . , 
170 AS=INKEYS,IFAS=""THEN 17~ ELSE 

SOUND 225 , 1 
180 REM PLAY THE GAME 
190 CLS 3 ,PRINT ~39,"LEARN THE NUMB 

ERS" ; 
2~~ K=INT(RND(0)'10),IF K=TM THEN 2 

~~ ELSE TM= K,GOSUB 4~0 
2 10 PRINT ~26~ , "PRESS THIS NUMBER 

" . , 
2 2 0 AS = INKEYS,IF AS="" THEN 22 0 
2 3 0 IF ASC(AS) = 32 THEN CLS,END 
24~ IF ASC(AS) <48 OR ASC(AS»57 THE 

N 22~ 
250 PRINT ~282 , AS; 
2 60 IF K<> ASC(AS)-48 THEN SOUND 2~, 

1~,GOTO 22~ 

270 REM CORRECT ANSWER 
280 Y=I,GOSUB 37~,PRINT ~363 ,STRS( K 

);,BS=" BLOCKS, ",IF K=I THEN B 
$=" BLOC K : " 

2 90 PRINT BS ; ,FOR 1=1 TO 500,NEXT I 
30~ IF K =~ THEN 35 0 
3 1~ FOR 1=1 TO K 
320 V=RND (8),IF V=3 THEN 3 2 0 


