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BODYLJNK
CONVERTS YOUR COMMODORE 64/128

INTO A HEALTH AND FITNESS SYSTEM.

Sports Training-

A More

Competitive

You.

No matter what the sport, we have become a nation

conscious of performing to win. We spend hours training,

practicing, competing. Bodylink gives you the individual

attention of the best pro—anytime you desire for as long

as you wish—and at no extra cost. The Bodylink System

provides instantaneous feedback on the exact manner in

which your muscles are performing, enabling you to

correct your swing or refine your pitch while still in motion.

Bodylink allows a true two-way conversation between you

and your body, giving you the winning edge.

MUSCLE COORDINATION PACKAGE—$139.95

This package includes Bodylink, Standard EMG Sensor and

Lead Set, Head-Band, three electrodes and two software

cartridges containing several programs.

Reducing Stress.

A Healthier and

More Productive

You

Medical authorities now consider stress a major health risk

which may result in migraines, ulcers, back pain and

heart attacks. With Bodylink you have within reach a

powerful stress reduction system. Bodylink allows you to

focus on physical signs of stress such as muscle tension

and skin temperature. By using this feedback, Bodylink

quickly and effectively teaches you to reduce stress for

a healthier and happier life.

STRESS REDUCTION PACKAGE—$209.95

This package includes Bodylink, Biofeedback EMG Sensor and

Lead Set, Head-Band, three Electrodes, Biofeedback

Temperature Sensor, and two software cartridges containing

several programs.

Bicycle no! included

Getting in Shape... Easier...

Safer... More Effectively

Home exercise now becomes exciting and more effective.

With Bodylink you can be sure you are exercising for

maximum benefit. While using the aerobic exercise

package, Bodylink monitors your heart rate and helps you

determine the ideal level you need for aerobic gain.

With the isometric muscle exerciser and training package,

Bodylink guides you to do muscle developing exercises

correctly and effectively. Bodylink motivates you to work

harder if you are not reaching your target level, or helps

you slow down if you are working too hard.

AEROBIC EXERCISE PACKAGE—Si 99.95

This package includes Bodylink, Standard EMG Sensor and

Lead Set, Leg-Band, Pulse Rate Sensor, and two software

cartridges containing several programs.

ISOMETRIC MUSCLE EXERCISE & TRAINING PACKAGE—Si 39.95

This package includes Bodylink, COMET, and two software

cartridges containing several programs.

BODYLINK is a peripheral that plugs into the cartridge slot of the

Commodore 64/128 computer. Knowledge of computers or computer

programming is NOT necessary to use BODYLINK. You don't even

need a disk drive to save your data. Various sensors are used to

record internal signals from your body and relay them to BODYLINK.

You simply place the sensor against the part of your body to be moni

tored and watch the result on your TV screen.

Commodore is a registered trademarn ot

Commodore Electronics Limited.

DEALERS, PROGRAMMERS AND USER GROUPS

INQUIRIES WELCOME
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LOOK BETTER!

FEEL BETTER!

COMPETE BETTER!

Introductory Offer

Drder Now and Save 20%
Dffer expires September 30,1986

UNIT PRICE QUANTITY TOTAL PRICE

Muscle Coordination Package

isometric Muscle Exercise &

Training Package

Aerobic Exercise Package .

Stress Reduction Package

SI 39.95

SI 39.95

S199.95

S209.95

MAIL ORDER TO: Total Merchandise

UnnVI f\fl IMP Deduct20% i! postmarked
9UUTLVJU, in\j. before end ot month

34 MAPLE AVENUE N.Y. Residents please odd
WMONK, N.Y. 10504 aumraweMtosK*

TISFACTION GUARANTEED! SuKclai

io\i are not completely satislied, stiinping cseiow S200 Add 5% of suo-

u may return the products within 1*1 (Over S200 am 2.5% of subtotal)

1 days for a full refund. ™RSEAS ™ AP0 ADD 5% ECTRA
TOTAL AMOUKT DUE

With the BODYLINK

"COMET"™ (Computerized

Muscle Exerciser and

Trainer) attachment you

can build and tone the

muscle groups of your

stomach, chest, back,

legs, and arms. COMET is

a electronic muscle builder

that is connected to BODY-

LINK and sends a mes

sage to your TV screen

when it's compressed or

pulled.

To purchase additional sensors and software separately

Call for More Information and

our product catalogue
914-273-6480 or 1 -800-233-2911.

Make checks payable to Bodylog, Inc.

Charge to my ( ) VISA ( ) DISCOVER or ( ) MASTERCARD

Name

Address.

City State. Zip.

Signature-

Payment must accompany order.

All prices and specifications aie subject to change wilhoul

notice Not responsible tor typographic errors

Expires.

COM-9-86
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If you own a C-64, you

The one you purchased. And the

GEOS realizes the technical

potential that has been in the

C-64 all along. Speed.

Power. Ease of use. Sophisti

cation. Elegant, practical

applications you might

expect of a high-end personal computer, all

made possible with GEOS. It's so simple—

but then, so was fire. Once it caught on.

To begin at the beginning. GEOS stands for

GRAPHIC ENVIRONMENT OPERATING

SYSTEM. Why?

GRAPHIC: Because menus and icons

replace long, typed command lines. Point

and click, that's it.

ENVIRONMENT: Because GEOS provides

a consistent, powerful way to use your

computer. Learning new applications is a

snap (or should we say click).

OPERATING SYSTEM: Because GEOS

orchestrates every function so that they all

work together systematically,

even symphonically.

Some basics. Icons are graphic images

which represent files or utilities. Each is

different, and all are easy to recognize and

easy to use.

A menu is just that: a list of functions availa

ble for selection. When a menu appears,

move the pointer to any item you wish.

Click. Click. You're on your way.

A pointer is used to select and activate

items. To move the pointer, roll the mouse

or trackball or rotate the joystick. Once on

target, click once to select; click a second

time to activate.

Fonts are a new way of looking at text.

Choose from 5 different fonts (with more on

the way). Try ©toinelle, or Roma, bold, or

italics, even underline and . h. Need to

fit more words on a line? Pick a smaller

point size, like universityepoint, and get over one

hundred characters per line.

All this and fast too. Because the integrated

diskTurbo software improves 1541 disk drive

performance 5 to 7 times. That's right. On

both reads and writes.

GEOS can be divided into 4 areas: two

functional aspects (deskTop and Desk

Accessories), and two major applications

(geoPaint and geoWrite).

deskTop. deskTop is a

graphic interface, making file

organization and manage

ment easy. As always, you

call the shots. Load a disk.

Files appear as icons on the

disk notepad; to flip through, point at the

folded corner and click. Prefer a file appear

on a different sheet? Move it. It's easy.

1 ■ ■ ■ . ■■ HK I

Create a new document or re-name an

existing one. Want to copy a file onto the

same or a different disk? Fine. Forgotten

what a file contains? Select "get info" from

the file menu. A description of that file's

contents appears. Finished with a file? Print

it. Save it. Or drop it in the trash and have

done with it. Your call.

geoPaint. A full-featured,

color graphics workshop at

your fingertips. The pointer

operates any one of the

fourteen graphic tools and

shapes in the drawing menu.

Create masterpieces on the Drawing

Window. By turns, use a pencil, an airbrush

or a paint brush, each with a character all its

own. Draw straight lines, squares, rectang

les or circles. Fill in with any of the 32

patterns. Switch to pixel-mode, where each

dot in a selected section is magnified many

times its size for easy manipulation.
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own two Machines.

personal computer GEOS" unlocks.

Second thoughts? Erase what you don't

want. Or "UNDO" your last act. (If only life

could imitate art!)

Add text if you like, in different fonts, styles

or point sizes. Even change its position or

layout at will.

Move or copy any part of your creation.

Once done, you can include your artwork in

another document—a letter home perhaps.

(Won't Mother be pleased?) GEOS makes

it easy.
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geoWrite. An easy to use,

"what you see is what you

get" word processor. Create

documents. Insert, copy,

move or delete text as you

wish. Choose from 5 different

fonts in many different styles and point

sizes. Preview your page exactly as it will

appear off the printer. Typists will appreciate

tabs, word-wrap and page breaks.

Documents may contain up to 64 pages.

What's more, you can move to any page

instantly. If you like, you can cut selected

text from one section and move or copy it to

another. Add graphics from geoPaint.

It's a cinch.
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1st Qoarter Sales

Desk Accessories. Handy

programs you can use while

in any GEOS application.

These include an alarm

clock, a notepad for

reminders, a four-function

calculator, and photo and text albums which

store pictures and phrases you may then

paste into applications. The Preference

Manager even lets you establish parameters

for everything from mouse speed to the

date and time—even background color.

Civilized options, every one.

Sof

GEOS, A Whole New World

for the C-64.
$59.95 TO ORDER: 800-443-0100x234
GEOS Diskette includes deskTop, diskTurbo, geoPainl, gecWite and desk

Accessories S59.95.

CA residents add 6.5% lax. {$4.50 US'7.50 Foreign shipping and handling.)

US Funds only. B.S.W Order Processing, PO Box 57135, Hayward, CA 94545

Commodore 64 and C-64 are trademarks or Commodore Electronics. Ud. GEOS,

desklbp, geoPaint, geoVWte, diskTurbo and Berkeley Softworks are trademarks of

Berkeley Softworks.
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The Newsroom.
Design, Create and Print Out
YourVeryOwn Newspaper.

Look who's makingnews.
The Newsroom1" is an exciting program

complete with everything you need to create

fun and sophisticated newspapers that are

uniquely yours.

Families, schools and businesses everywhere

are using The Newsroom to tell their story.

Here's what you can do.
The Newsroom is surprisingly easy to use.

You're in control of all design elements,

starting with over 600 pieces of delightful

clip art included in the

program. Combine

pieces, alter them, or

create your own

images with The Newsroom's dynamic drawing

and editing tools.Whatever the nature oiyour

news,youll find art that fits the situation.

You can enter text with The Newsroom's

word processor in any of five different fonts that

automatically wrap around pictures.You can print

out on legal or letter size paper using any popular

computer printer. And, if you have a modem,

you can send and receive newspapers between

other owners of The Newsroom, no matter what

computer they're using.

Now Available for
Apple n+? He, He

IBM PC

Commodore 64/128

More clip art to add to
your collection.

Clip Art Collection Volume V" offers an

additional 600 pieces of art in a variety of cate -

gories.You'll find the perfect piece to illustrate

even the rarest of topics.

jClip Art Collection Volume T offers over 800

pieces of art for businesses
large and small.

Tlie Newsroom

isfor everyone.

Look/or it at

ymtrfavorite

software store.

The Newsroom: Commodore 64128-S49.95. Apple Ik. lie, IIC&ISMPC-S5995. Clip Art Collection Volume 1-S29.95 AH formats......
Springboard Software, Inc • 7808 Creekridge Circle • Minneapolis, MN 55435 • (612) 944-3915
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Editor's Notes

An interesting phenomenon de

veloped in response to our re

cent editorial critical of sluggish

sales of the Commodore Amiga

where we attributed this weak

ness to Commodore's targeting

and marketing of the computers.

Some readers wrote in to com

plain that we were being overly

supportive of the ST; some

wrote to complain that we were

attacking the Amiga. We meant

to do neither, and want to clarify

those points.

We feel, quite strongly, that

the Amiga from Commodore is

one of the most technologically

advanced personal computers

available on the marketplace to

day. We feel equally strongly,

given the features and design of

the computer, that it should be a

great success. The fact that it has

not yet shown significant sales

relative to, say, the Atari ST, in

dicates to us that the weakness

in the marketing of the Amiga

must derive from something

other than the qualities the com

puter itself has to offer the buy

ing public. Perhaps it's the

targeting of the machine—per

haps the lack of aggressiveness

with which it is being marketed.

None of this concern over

the lessened acceleration of

Amiga sales compared to those

of the Atari ST reflects a lack of

respect for the computer. As

with the Atari ST, COMPUTE!

Publications has been the indus

try leader in providing, for ex

ample, new book titles pertinent

to the Amiga. Not only do we

want the computer to succeed;

we also want it to do quite well.

And we share your disappoint

ment that it has been a relatively

slow starter.

Some of you have indicated

in your letters that you are un

der the impression that the

Amiga is outselling the Atari ST.

This is simply not consistent

with the information we've seen

and heard over the months since

the introduction of the two ma

chines. Again, we are not re

sponsible for the fact that the ST

is outselling the Amiga. On the

other hand, sales of the Amiga

are beginning to show increases.

As Nigel Shepherd pointed out

in a recent GAZETTE interview,

sales figures to date have been

comparing an installed base of

worldwide STs to an installed

base of Amigas in the United

States. This is a function of

Atari's expansion into interna

tional markets ahead of Com

modore. Commodore, as of late

summer, is now marketing the

Amiga in Europe, a market that

should prove very strong in

deed. And Commodore expects

to be delivering approximately

10,000 units per month.

We wish success for both

Commodore and Atari. To wish

otherwise would be to suggest

that we have a desire to self-

limit our audience. Do not mis-

understand our push for

stronger, broader marketing ef

forts on behalf of the Amiga. We

remain committed to the sup

port of the machine. Every issue

of COMPUTE! continues to pro

vide useful applications. And

our COMPUTE! Books division

continues to provide timely new

titles dedicated to the Amiga.

For your part, you can keep

those articles and programs

coming. Until next issue, enjoy

your COMPUTE!.

Robert C. Lock

Editor in Chief
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Temple of Apshai Trilogy. * The classic subterra

nean fantasy Now, this all-time bestseller and its

sequels "Upper

Reaches of

Apshai"s and

"Curse of Ra"s

have been given

enhanced graphics

and put on one

disk. To make

it easier than ever

for you to, well, meet the grim reaper.

Create your own character with your own per

sonality traits. Go for the glory Or go for the gold.

Map 12 levels of dark, underground mazes and nearly

600 rooms as you encounter skeletal bats, ghouls,

zombies, and other unpleasant creatures of middle

earth. And hear new sound effects that'll send chills

down your monitor.

Includes an 80-page

book on the complete

lore of Apshai—the

lost culture beneath

the Sahara. Of course,

it's all pure fiction.

Or is it?

Theymake'Dune'looklike
adayatthebeach.

Roguel" This is one classic that's definitely not

for beginners. Thousands have explored its 26

ominous levels.

Maybe two have

made it out in one

piece. It's a world

of underground

mazes, bizarre

places and magical

treasures. Rogue

has a mythology

all its own, with one fatal reality It's never the same

game twice. So forget mapping. This one's on pure

intuition and brainpower.

Enter the Dungeon of Doom. Your challenge is to

recover The Amulet of Yendor, and make it back to

Level 1. Not so simple, is it?

Oh, and just so you won't think we're bad sports,

here's an enchanted

sword. Hope you

know how to use it.

EDYX
Tandy1OOO

Temple of Apstiai Trilogy screen from Commodore 6-! V128" version of the game.

Rogue screen from Ihe Atari $V version of the game. CEpyx, Inc.
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Readers Feedback
The Editors and Readers of COMPUTE!

// you have any questions, comments, or

suggestions you would like to see ad

dressed in this column, write to "Readers'

Feedback," COMPUTE!, P.O. Box 5406,

Greensboro, NC 27403. Due to the volume

of mail we receive, we regret that we

cannot provide personal answers to tech

nical questions.

Defining Power

I have just purchased an IBM PC-com

patible computer for the purpose of

running a long BASIC program, and

now I know how the emperor must

have feit about his new clothes. This

program, which is approximately 20K

long, uses an in-memory file of string

variables which is about 40K long. It

had previously been running on a

Commodore 128 with a 1571 disk

drive, and it was working perfectly.

Since it was being used for an impor

tant aerospace industry application, I

felt it was time to upgrade to a higher-

powered computer.

We were able to use modems to

transfer the program from one com

puter to the other; the problem came

when we tried to run it. We found that

it was dismally slow, and the GW-

BASIC we were using would only allow

64K for program and data—hardly any

room for expansion. We then pur

chased a more highly touted and sup

posedly higher-powered version of

BASIC (promoted as running many

times faster than other BASICs) and

found that the compiled BASIC was

still far slower than Commodore

BASIC. I realize that I could speed up

the program considerably by going to C

or another more powerful language,

but the increased power could only be

achieved at the expense of user-

friendliness.

We are now going to take one more

shot at finding a more powerful version

of BASIC or a compiled version of

BASIC, but for the moment the conclu

sion is that none of the professional's

tools can do the job as well as the

hobbyist's tool we are currently using.

Stephen R. Collins

Since we don't have your program, it's

impossible to account for the difference

with certainty. However, the size of a

particular computer's BASIC has a lot to

do with how fast it runs. Because BASIC is

an interpreted language (the computer

looks up each statement individually as it

runs the program), the number of BASIC

keywords has a significant effect on how

fast it runs. The longer the list of

keywords, the more time it takes the com

puter to scan the list and find each one.

Microsoft/IBM BASIC is roughly twice

the size of the 128's BASIC 7.0, so it takes

the PC more time to interpret and execute

each statement. Similarly, BASIC 7.0 is

four times as long as the Commodore 64's

BASIC 2.0, so comparable BASIC pro

grams run somewhat slower on the 128

than on the 64.

A second reason may be the efficien

cy of the microprocessor itself. The PC's

8088 processor has a more powerful and

varied instruction set than the 128's 8502,

plus a faster clock speed. However, most

8088 ML instructions take more than

twice as many clock cycles to execute as

corresponding 8502 instructions, so the

advantage of the PC's faster clock speeds

is much reduced. Thus, the 8502's simpler

instruction set can lead to greater efficien

cy in some cases.

A third factor, which is much more

difficult to quantify, has to do with the

efficiency of individual BASIC statements.

For instance, the PC's routines for print

ing to the screen also tend to be much

slower than those used on the 128, which

further reduces the speed of IBM BASIC

programs that involve substantial video

output. This factor, of course, depends to a

large extent on which commands are used

in a particular program.

Your letter describes one case where

the 128 appears to outperform a much

more expensive machine. But in other

applications the opposite might be true.

For instance, the PC and its clones can

transfer data to and from disk a great deal

faster than the 128. Even burst mode load

ing with a Commodore 1571 disk drive is

considerably slower than normal loading

on any MS-DOS machine. As a result, the

PC can outrun the 128 significantly and

consistently in any application that re

quires heavy disk access.

Because every machine has different

strengths and weaknesses, it's extremely

risky to evaluate a computer's capabilities

on the basis of general assumptions.

Thousands of people use so-called hobby

ist computers for professional purposes,

and thousands of others use so-called pro

fessional computers chiefly for entertain

ment. Perhaps the most useful definition

of computer power is strictly functional: If

a computer gets the job done in a -way that

satisfies your individual needs, then it's

powerful—regardless of brand name or
price tag.

Your experience highlights a rule

that we've emphasized many times: Before

buying any piece of computer hardzvare or

software, give it a thorough test under

conditions that resemble your actual situ

ation as closely as possible. If that's not

practical—as it may not have been in your

case—try to get specific advice from

someone who already owns and uses the

product hi question, local user groups are

often an excellent source for this
information.

BASIC Orphans
I own an Atari 800 computer and am

trying to write a game. But I have prob

lems when I try to use the variable

COMP. For example, I get an error

whenever I type COMP= 32. I then try

typing COMP (42). The computer just

prints READY. Please tell me what this

command is used for.

Brian Korn

Atari BASIC, like most early versions of

the language, won't let you include re

served BASIC words as part of a variable

name. For example, the variable FORCE

cannot be used because it contains the

embedded BASIC keyword FOR. The vari

able name COMP is illegal for exactly the

same reason, even though the cause is less

apparent. When Atari BASIC was written,

many different commands were consid

ered, but some of them had to be omitted

because of memory limitations. The key

word COM is reserved but unimplement-

ed in Atari BASIC (it would have been

used to declare common variables).

Though COM doesn't perform its in

tended function, it is still recognized as a

BASIC keyword and can't be used as part

of a variable name. COM is diverted to the

DIM command, so the statement COMP

(42) has the same effect as DIM P(42).

Since DIM requires a value in parenthe

ses, the statement COMP= 32 generates a

syntax error when BASIC finds an equal
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SYLVIA PORTER'S
PERSONAL FINANCE SERIES

MANAGES IT ALL
Your day-to-day finances. Your financial future.

And now, your investments, too.

Volume 1

Your Personal
Financial Planner
Helps you track your day-to-day financial data, then

combines this information with your future financial

objectives to produce the most comprehensive and

easily-understood financial planning program available.

For Your Day-to-Day Affairs:

• Maintains your electronic check

book and credit card transactions.

• Writes your checks and balances

your checkbook.

- Prepares and monitors your

budget.

• Classifies and tracks your taxable

income and expenses.

• Calculates your net worth and

generates customized personal

financial statements.

• Tracks your financial assets-and

your insurance policies.

For Your Financial Future:

Leads you step-by-step through a series

of questions regarding your financial

goals, and your current financial condition.

Your answers will enable your computer to

determine and print a summary of the

amounts you must save each year to meet your financial

objectives - in both real and inflated dollars.

Each SYLVIA PORTER program:

• Interfaces with the others in the Series. Vow need to

enter data only once.

• Generates unique graphic representations that display

your data in colorful charts.

• Includes a Customized Report Writer that prints out any

report you want, tailored to your specific needs.

Volume 2

Your Personal
Investment Manager

Whether you're a first-time investor or a

sophisticated one, this program enables

you to efficiently organize, analyze, and

manage up to 15 individual investment

portfolios. (Unlimited on hard disk)

This Program:

• Manages your investment

transactions: Records, organ

izes, and classifies all important

data on your purchases, sales,

and other types of investment

transactions.

Tracks your investment portfolios:

Displays more than 35 kinds of vital statistical

data, plus financial profiles on individual

companies.

• Alerts you to investment deadlines:

Transaction deadline dates for dividends and

interest; buy and sell positions; bond

maturities; and much, much more.

• Tracks your retirement investments

Monitors your investment taxes: Tracks, organizes and

classifies your interest and dividend income, and your capital

gains or losses. Generates year-end reports.

Includes Telecommunications Access to outside

Database Sources: Lets you access all major outside

databases for automatic price updates (modem required).

Includes Investment Strategies and Fundamental &

Technical Analyzers

PLUS...

MORE POWER FOR YOUR DOLLAR

Timeworks, Inc., 444 Lake Cook Rd., Deerfield, IL 60015

312-948-9200

■Registered trademarks of International Business Machines Corp.. Apple Computer Systems Inc.,

and Commodore Electronics. Ltd.

C1984 Sylvia Porter's Personal Finance Magazine Co. S Timeworks. Inc. All rights reserved.

from DOW JONES News/Retrieval

Your Password and 1 Hour of Prime Time

(Value over $120!)

Suggested Retail List Price:

IBM" - $129.95; Apple - $99.95;

Macintosh"-S99-95;

C128 - S69.95; C64" - $49.95

Available at your favorite dealer,

or contact Timeworks today.

To Order Call:

1-800-535-9497
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sign (=) instead of a left parenthesis. This

program PEEKs Atari BASIC ROM and

prints all the BASIC statements and func

tions. As you'll see, COM is the only

unimplemented keyword.

10 ADDR=42163:? :? "--STA

TEMENTS—":7

20 IF NOT PEEK(ADDR) THE

N 50

30 BYTE=PEEK<ADDR):ADDR=A

DDR+IjIF BYTE<12S THEN

?. CHR* (BYTE) ;:GOTO 30

40 ? CHR*<BYTE-12B):ADDR=

ADDR+2:BOTD 20

50 ADDR=43049:? :? "--FUN

CTIONS--" :?

60 IF NOT PEEK(ADDR) THE

N END

70 BYTE-PEEK(ADDR):ADDR=A

DDR+1:IF BYTE<128 THEN

? CHR*(BYTE);:GOTO 70

S0 ? CHR*(BYTE-12B):GOTO

60

Orphan keywords occur in other ver

sions of BASIC as well. For instance,

BASIC 7.0 for the Commodore 128 token-

izes QUIT and OFF, but neither statement

performs any function. The OFF keyword

may have been intended as part of a KEY

OFF statement similar to KEY OFF in

BASICA for the IBM PC.

File Modes In SpeedCalc
And SpeedScript
Your response to Stephen Forstein in

the May 1986 installment of "Readers'

Feedback" includes a program to con

vert a 64 SpeedCalc program file to a

sequential (SEQ) file for use with the

Sideways program. There is a much eas

ier way to print sequential files to disk:

Simply add ,S to the end of the file

name. Although it's rarely mentioned,

you can use the same trick to save a

BASIC program as a sequential file. For

instance, save a short BASIC program

by entering this command in direct
mode:

SAVE "0:TEST,S",8

The program appears on the direc

tory as a SEQ file, but contains exactly

the same data as if you'd saved it in the

normal way. To load the file back into

memory, enter this command:

LOAD "0:TEST,S",8

You can just as easily save the

program as a mock USR file by replac-

ng the S in the special SAVE command

with a U (SAVE "0:TEST,U",8). To

:>rint a SpeedCalc file to disk as a se

quential file, press SHIFT-CTRL-P.

/Vhen you are prompted for a device,

select D for disk. When you are prompt

ed for a filename, add ,S to the end of

he filename that you choose. SpeedCalc

prints the spreadsheet to disk as a se

quential file. I have used this method

■vith Sideways and it works every time.

Daniel H. Sealy

Thanks for the advice. Since many tele

communications programs expect sequen

tial files, this method can also be useful if

you're transferring SpeedCalc files from

one computer to another over telephone

lines or a null modem cable. Note that

SpeedScript, computers popular word

processor, ordinarily creates prograin

(PRG) files when saving a file to disk, and

sequential (SEQ) files when printing to

disk. By adding ,S or ,P after the filename

as needed, you can select either file type at

will.

For instance, to print the file "TEST"

as a PRG file, press SHIFT-CTRL-P and

enter TEST,P when SpeedScript prompts

you for a filename. This operation stores

-TEST" as an ASCII file in PRG format,

which, again, might be handy for telecom

munications or other special purposes.

To save the file "TEST" as a SEQ file,

press SHIFT-p and enter TEST,S when

SpeedScript prompts you for a filename.

You can reload such a file by including ,S

at the appropriate filename prompt.

Tandy/PCjr Enhancement

For "Screen Machine II"
I've just typed in the "Screen Machine

II" program for the IBM PC (see COM

PUTE!, July, 1986). I am impressed by

the program. However, I don't like the

delays caused by the use of GET and

PUT. To speed up the program's execu

tion, I switched the array UNDO% to a

different page in graphics memory,

then replaced GET and PUT statements

with PCOPY statements. For example,

PCOPY 0,1 stores the current picture.

PCOPY 1,0 copies the stored image

back, and so on. The use of multiple

video pages makes the program run

significantly faster, particularly when

you choose a new tool.

The following program changes

work on my 256K Tandy PC-compatible

computer with GW-BA5IC; they might

also work on a 128K Tandy, but I have

no way to test that configuration. Enter

and save the program lines with the

"Automatic Proofreader;" then load

your existing copy of "Screen Machine

II" and merge the new lines with a

MERGE command. For instance, if you

saved the new lines with the filename

LINES, the command MERGE

"LINES" would merge them with the

main program. Delete line 410; then

save the enhanced program under a

new filename.

In addition, you may want to

hange line 2080 so that the variable

SFLAG equals —1 rather than 0. This

change prevents you from UNDOing

the program's NEW command (ordi

narily, a NEW can be recovered with

UNDO). The variable SFLAG governs

when to copy the screen to the backup

screen when the top and bottom com

mand areas are drawn.

LN 140 PCJR=0:ON ERROR GOTO 150:

SOUND OFF:CLEAR ,,,65536!

:DEFINT A-Z:PCJR=-1

OH 310 SMODE=1:CDLR=I:SFLAG=-1:G
OSUB 3000

81 1020 IF MY>=CY THEN COLR=INT<

MX/XR*)FOR 11=1 TO 0 STE

P-l:SCREEN ,,11:GOSUB 60

00:NEXT:RETURN

JL 1030 PCOPY 0, i

JD 1250 PCOPY 1,0

CO 13B0 PCOPY 1,0

DF 1510 GOSUB 3000: PCOPY 1,0

EC 2060 GOSUB 19000:PCOPY 1,0:RE
TURN

II 2080 SFLAG=0: GOSUB 3000:RETUR
N

LE 2150 PCOPY 0,1:RETURN

m 2190 PCOPY 0,1:LINE<0,0)-<XRE

S-1,YRES-1),0,B:LINE<0,0

>-<XRES-l,S),0,BF:LINE(0

,YRES-12)-(XRES-1,YRES-1

>,0,BF

Ifl 2210 ON ERROR GOTO 0:CLOSE#1:
GOSUB 3000:PCOPY 1,0

HN 2250 PCOPY 0, 1: L INE (0, 0) - (XRE

S-l,YRES-1),0,B:LINE(0,0

)-(XRES-1,8),0,BF:LINE(0

,YRES-12)-C XRES-1, YRES-1

),0,BF

CH 2280 GOSUB 3000: PCOPY 1,0: CUR

SOR=-1:RETURN

EO 3020 SFLAG=-1:ON SMODE GOSUB

3110,3150,3030,3030,3190

KH 30B0 GOSUB 6000:GOSUB 12000:1

F SFLAG THEN PCQPY 0,1: S

FLAG=0

FP 3110 SCREEN 1, , 0, 0, 2: COLOR 0,

1:CQLR=1:XRES=320:YRES=2

00:BG=0:MAXCOLOR=4

BE 3150 SCREEN 2,,0,0,2:XRE5=640

:YRES=200:MAXC0L0R=2:COL

R=l

PS 3190 SCREEN 5,,0,0,2:XRES=320

:YRES=200:MAXC0L0R=16:CO
LR=1

W 4000 GDSUB 19000:PCDPY 0,1

JF 4060 PCOPY 1,0

CH 5510 GOSBU 19000: PCOPY 0,1

KD 5570 PCOPY 1.0

Kevin O'Donovan

Thanks for the enhancement, which also

works on the PCjr with cartridge BASIC.

Since BASICA for the PC does not have a

PCOPY command, this method can't be

used on the PC or PC-compatible comput

ers whose BASIC doesn't support PCOPY.

Numeric Keypad In 64 Mode
[ have just acquired a Commodore 128.

Since the numeric keypad does not

work in 64 mode, I would like to know

i you have any ideas of how to make it

operable.

John Ballato

Here is a program that does what you

want. It's taken from COMPUTEl's 128

Programmer's Guide, available from

COMPUTE! Books.

100 FOR AD=830 TO 949;READ

[SPACE]BY:CK=CK+BY
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sign (=) jllst ead of a left parenthesis. This 
program PEEKs Atari BASIC ROM alld 
prillts all til e BASIC statements and fll ll c­
tiolls. As you'll see, COM is tlte Dilly 
IIl1impiemeuted keyword. 

Ie ADDR#42163: ? : ? "--STA 
TEHENTS-- ": ? 

20 IF NOT PEE KCA DDR) THE 
N 50 

30 BYTE=PEEKCADDR):ADDRcA 
ODR+l : IF BYTE ( 128 THEN 
~ CHRSCBYTEl;:GOrO 30 

40 ? CH RS( BYTE-12 B l:A DDR ­
ADDR+2:GOTO 20 

50 AODR=43049: ? :7 "--FUN 
CTIONS-- ":? 

6 0 I F NOT PEEKCADDR} THE 
N EN D 

70 BYTEaPEEKCADDR):ADDR - A 
DDR+ 1: IF B Y TE < 128 THEN 

? CHRSCBY TE lj :GOTO 70 
8 0 ? CHRS(BYTE-12B):GOTO 

60 

Orphan keywords occur ill other ver­
siOllS of BASIC as well. For illstance, 
BASIC 7.0 for tlte Commodore 128 tokell­
izes QUIT Qlld OFF, but neitller statement 
performs allY func tioll . Tile OFF keyword 
may have bee II jntended as part of a KEY 
OFF statement similar to KEY OFF in 
BASlCA for tile IBM Pc. 

File Modes In SpeedCalc 
And SpeedScripf 
Your response to Stephen Forstein in 
the May 1986 installment of "Readers' 
Feedback" includes a program to con­
vert a 64 Spe~dCalc program file to a 
sequential (SEQ) file for use with the 
Sideways program. There is a much eas­
ier way to print sequential files to disk: 
Simply add ,S to the end of the file­
name. Although it's rarely mentioned, 
you can use the same trick to save a 
BASIC program as a sequential file . For 
instance, save a short BASIC program 
by entering this command in direct 
mode: 
SAVE "O,TEST,S",8 

The program appears on the direc­
tory as a SEQ file, but contains exactly 
the same data as if you'd saved it in the 
normal way. To load the file back into 
memory, enter this command: 
LOAD "O,TEST,S",8 

You can just as easily save the 
program as a mock USR file by replac­
ing the S in the special SAVE command 
with a U (SAVE "0,TEST,U",8). To 
print a SpeedCalc file to disk as a se­
quential fil e, press SH IFT -CTRL-P. 
When you are prompted for a device, 
select D for disk. When you are prompt­
ed for a filename, add ,S to the end of 
the filename that you choose. SpeedCafc 
prints the spreadsheet to disk as a se­
quential file . I have used this method 
with Sideways and it works every time. 

Daniel H. Sealy 

12 COMPUTEI October 1986 

Thanks for the advice. Since many tele­
COI1Wllwications programs expect sequell­
tial fi les, this method can also be useful if 
you're trallsferri"g Speed Calc fi les from 
aile computer to another over telepholle 
lines or a mdf modem cable. Note that 
Speed Script, COMPUTE"S papillar word 
processo r, ordinarily creates program 
(PRG) files wltell saving a file to disk, alld 
sequelltial (SEQ) files wllell printing to 
disk. By addillg ,S or ,P after tile filellame 
as needed, you Catl select either file type at 
will. 

For instance, to print tile file "TEST" 
as a PRG file, press SHIFT -CTRL-P alld 
ellter TEST,P wllell SpeedScript prompts 
you fo r a filename. This operation stores 
" TEST" as all ASClI file ill PRG fo rmat, 
which, agai", might be handy for telecam­
mlmications or other special purposes. 

To save tile file "TEST" as a SEQ file, 
press SHIFT-f7 alld ellter TEST,S wltell 
Speed Script prompts you for a filellame. 
You call reload sllch a file by including ,5 
at the appropriate file name prompt. 

Tandy / PCjr Enhancement 
For "Sc reen Machine II" 
I've just typed in the "Screen Machine 
II" program for the IBM PC (see COM­
PUTE!, July, 1986). I am impressed by 
the program. However, I don 't like the 
delays caused by the use of GET and 
PUT. To speed up the program's execu­
tion, I switched the array UNDO% to a 
different page in graphicS memory, 
then replaced GET and PUT statements 
with PCOPY statements. For example, 
PCOPY 0,1 stores the current picture. 
PCOpy 1,0 copies the stored image 
back, and so on. The use of multiple 
video pages makes the program run 
significantly fas ter, particularly when 
you choose a new tool. 

The following program changes 
work on my 256K Tandy PC-compatible 
computer with GW-BASIC; they might 
also work on a 128K Tandy, but I have 
no way to test that configuration. Enter 
and save the program lines with the 
"Automatic Proofreader;" then load 
your existing copy of "Screen Machine 
II" and merge the new lines with a 
MERGE command . For instance, if you 
saved the new lines with the filename 
LINES , the com mand MERGE 
" LINES" would merge them with the 
main program. Delete line 410; then 
save the enhanced program under a 
new filename. 

In addition, you may want to 
change line 2080 so that the variable 
SFLAG equals -1 rather than 0. This 
change prevents you from UNDOing 
the program's NEW command (ordi­
narily, a 'NEW can be recovered with 
UNDO). The variable SFLAG governs 
when to copy the screen to the backup 

screen when the top and bottom com­
mand areas are drawn. 

LH 140 PCJR= 0:0N ERROR GOTO 150: 
SOUND OFF:CLEAR ",6SS36~ 
: DEFINT A-Z:PCJR2-1 

OK 3 10 SHODE"" ! : COLR- I : SFLAG"'-l : G 
05U8 300" 

III 1020 IF HY >=CY THEN COLR=I NT ( 
MX /XR~ ) FOR 11 - 1 TO " STE 
P-l:SCREEN "II:GOSUB 60 
00: NEXT: RETURN 

JL 1030 
JD 1250 
'0 1380 
Of ISle 

" 2060 

II 2080 

LE 21se 
nH 2 199 

p e o py 0,1 

peopy 1, '" 
peopy 1," 
Gosue 3000:PCOPY 1 ,0 
Gosue 19000:PCOPV l,0:RE 
TURN 
SFLAG=0:GOSUB 3000: RETUR 
N 
peQPY 0 ,l :RETURN 
peopy 0,1:LINE(0,0)-(XRE 
S-I, YRES-l),a,B:LINE(8,0 
) - (XRES-l ,S) ,0,SF:LINE(0 
,YRES-1 2)-( XRES-l,YRES-l 
),0, BF 

"A 2210 ON ERROR BOTa 0:CLOSEttl: 
BOSUS 3000:PCOPY 1,O 

"I( 2250 PCOPY 0, 1:LINE(0,0)-(XRE 
S- 1,YRES-l),0,B: LINE (0,0 
)-( XRES-l,B ) ,0,SF:LINE(0 
,YRES-12)-(XRES-l,YRES-l 
) ,0,SF 

CH 2280 BOSUS 3000: PCOPY 1,0: CUR 
SOR·-l~RETURN 

EO 3020 SFLAG=-I: ON SI'10DE GOSUS 
3110,3150,3030,3030,3190 

KH 3"80 Bosue 60121121: BOSUB 12o"o: I 
F SFLAG THEN PCOPY 0 , 1:S 
FLAG=t21 

FP 3 110 SCREEN 1,, 0,0 , 2:COLOR 0, 
1:COLR~1: XRES-320:YRES=2 

00:SB-":I'1AXCDLOR-4 
BE 3 i50 SCREEN 2,,121, a, 2: XRE5=64121 

: YRES- 20t21: I'1AXCOLOR- 2: COL 
R=1 

PB 319121 SCREEN S" 0, 0, 2: XRES=32121 
: YRES-200: I'1AXCOLOR=16:CO 
LR- l 

lin 4001tJ BOSUS 190013: PCOPY 0,1 
JF 40 6121 PCOPY I ! ° 
eN 55 10 BOSSU 19000 : PCOPY 0,1 
r.D 55713 PCOPY I! a 

Kevin O'Donovan 

Thanks for tile enhancement, wll ich also 
works 011 til e PCjr with cartridge BASTC 
Sillce BASlCA fo r tlte PC does II0t Ita ve a 
PCOPY command, this metllOd can't be 
used all the PC or PC-compatible comput­
ers wltose BASIC doesll't support PCOPY. 

Numeric Keypad In 64 Mode 
I have just acquired a Commodore 128. 
Since the numeric keypad does not 
work in 64 mode, I would like to know 
if you have any ideas of how to make it 
operable. 

John Ballato 

Here is a program that does what you 
wallt. It's takell from COMPUTE!'s 128 
Programmer's Guide, available from 
COM PUTE! Books. 

100 FOR AD=830 TO 949 : READ 
tSPACE}BY:CK=CK+BY 
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110 POKE AD,BYjNEXT

120 IF CK<>13099 THEN PRINT

TAB(7)"lRVS] ERROR IN

t SPACE}DATA STATEMENTS

I SPACEJ":STOP

130 SYS 830:PRINT"l2 DOWN}*

* NUMERIC KEYPAD IS NOW

ACTIVE **(2 DOWN}"

140 NEW

830 DATA 120,169,75,141,20,

3,169,3,141,21

840 DATA 3,88,96,169,248,14

1,47,208,169,255

850 DATA 141,0,220,205,1,22

0,208,10,141,47

860 DATA 208,74,141,0,220,7

6,49,234,160,0

870 DATA 140,141,2,169,251,

141,47,208,162,8

880 DATA 173,1,220,205,1,22

0,208,248,74,144

890 DATA 9,200,202,208,249,

110,47,208,176,234

900 DATA 185,157,3,16,7,162

,1,142,141,2

910 DATA 41,127,133,203,169

,255,141,47,208,32

920 DATA 72,235,76,126,234,

64,35,44,135,7

930 DATA 130,2,64,64,40,43,

64,1,19,32

940 DATA 8,64,27,16,64,59,1

1,24,56,64

Be sure to save the program before you run

it, since it erases itself. The progratn mi

mics the computer's own keyscan routine

to read the numeric keys and the new row

of cursor keys. To activate the keypad,

enter Commodore 64 mode, load the pro

gram, and run it. The numeric keypad

keys now act exactly like the normal num

ber keys (however, CTRL, SHIFT, and the

Commodore key have no effect on them).

RUN/STOP-RESTORE disconnects the
program; enter SYS 830 to restart it.

Atari Unlist
I own an Atari 800 and have been

trying to prevent people from LISTing

my BASIC programs. Is it possible to do
this?

John A. Butera

Ian Chadwick provides an interesting so

lution to this problem in his book Map

ping the Atari, available from

COMPUTE! Books. First, save a copy of

your original program (this is very impor

tant because the scrambled version of the

program will be almost impossible to re

store). Then add these two lines to the

program, replacing FILENAME with the

filename you wish the scrambled version
to have.

32000 FOR VARI=PEEK<130)+

PEEK<131)*256 TD PE

EK(132)+PEEK(133)*2

56:POKE VARI,155:NE

XT VARI

32100 POKE PEEK(13S)+PEEK

<139)*256+2,0:SAVE

"D:FILENAME":NEW

Type CLR:GOTO 32000 in immediate

mode and press RETURN. Line 32000

replaces all the program's variables with

carriage returns and line 32100 saves the

program to disk. This version of the pro

gram can't be LISTed or even LOADed.

The only way to run it is with the com

mand RUN "D-.PROG" (substitute the

name of your program for PROG).

Apple Renumber

And Merge
1 have been unable to find a renumber

program and a merge program that can

be used with my Apple Ik system. I

would prefer typing the program rather

than purchasing software. Any

suggestions?

Robert Carney

compute! has never published a renum

bering program for the Apple. You may,

however, come across such a program in

the public domain or in another publica

tion. Be forewarned, however, that re

numbering programs sometimes contain

obscure bugs that cause problems only in
rare instances.

One renumbering program that has

been thoroughly tested and debugged is

Applesoft Programmer's Assistant,

known as APA. This program adds sever
al useful commands to BASIC and is

available through your Apple dealer in

DOS 3.3 as well as in ProDOS format. It

includes both renumber and merge

Xnfocomintroduces fournewgam
Infocom,™ the crazy people

who brought you "Zork"® and
"The Hitchhiker's Guide to the

Galaxy"™ has a habit ofcoming

up with games that add a new
dimension to interactive fiction.

And the best keeps getting bet

ter. Case in point: "Leather God

desses ofPhobos."™ It has a
scratch n' sniffcard and a 3-d

comic book to excite all your

senses. Once your interest is

piqued, you'll embark on a rowdy and profound. Youjourney
romp through the solar system. through atime warp into a mis-
This hilarious spoofof1930's pulp ]': ■ • • ' ■■ ■! !

science fiction has 3 "naughtiness

levels," for the prude to the lewd.

"Leather Goddesses" is sure to

amuse members ofeither sex.

One's reallywarped.

Then there's 'Trinity."™ It

answers the question ofwhether

a game can be both light-hearted

chievous fantasy world where all

atomic explosions are mysteri

ously connected. 'Trinity" takes
you back to the dawn ofthe

atomic age and puts the course

ofhistory in your hands.

One's a real circus.

It has been said that the

circus is the only really mysteri

ous thing left in civilization.

One thing's for sure, there
is plentyofmystery in

"Ballyhoo."™ While tryingto

locate the circus owner's kid
napped daughter, you are

somersaulted into a three-

ring world ofdeception and

crime. To solve the crime

110 POKE AD , BY:NEXT 
120 IF CK<> lJ099 THEN PRINT 

TAB(7)"IRVS) ERROR IN 
lSPACEjDATA STATEMENTS 
ISP ACE ) " ,STOP 

130 SYS 830 :PRI NT "{ 2 DOWNJ -
* NUMERIC KEYPAD IS NOW 

ACTIVE **{2 DOWNJ" 
140 NEW 
830 DATA 120 , 169,75 , 141, 20 , 

3,169, 3 ,141 , 21 
840 DATA 3,88 , 96,169 , 248 ,1 4 

1,47 , 208 . 169 ,2 55 
850 DATA 141,0 ,220 . 205,1 , 22 

0,208,10,141,47 
860 DATA 208,74 ,1 41,0,220,7 

6 , 49 . 234 . 160,0 
870 DATA 140, 1 41 ,2, 169 , 251 , 

141, 47 , 208 ,16 2 , 8 
880 DATA 173 , 1 , 220 , 205 , 1,22 

0 , 208 , 248 ,7 4 , 144 
890 DATA 9 , 200 . 202 , 2~8 , 249 , 

110.47,208 . 176 . 234 
900 DATA 185 . 157 , 3 , 16 , 7 ,1 62 

, 1,142,141,2 
910 DATA 41,127 , 133 , 203 , 169 

,2 55 , 141,47,208,32 
920 DATA 72,235 ,7 6 .1 26,23 4. 

64 , 35 . 44 ,1 35 . 7 
930 DATA 130 , 2 ,64, 64 , 40,43 . 

64 ,1,1 9 , 32 
940 DATA 8 . 64 ,2 7 , 16 , 6 4,59 . 1 

1,24 , 56,64 

Be sure to save the program before you nUl 
it, sillce if erases itself. The program mi­
mics the computer's own keysca1l rOil tine 
to read the mmleric keys and the new row 
of cllrsor keys. To activate the keypad, 
euter Commodore 64 mode, load the pro-

gram, mId rutl it. The ullmeric keypad 
keys now act exactly like the 'Wrmalllll11l­
ber keys (lwwever, CTRL, SHIFT, alld the 
Commodore key have no effect all them). 
RUN/ STOP-RESTORE discollll ects the 
program; e1lter SYS 830 to restart it. 

Alarl Unlist 
I own an Atari 800 and have been 
trying to prevent people from LiSTing 
my BASIC programs. Is it possible to do 
this? 

John A. Butera 

Ia n Chadwick provides an interesting so­
lution to this problem ill his book Map­
ping the Atari, available from 
COMPUTE! Books. First, save a copy of 
your original program (tilis is very impor­
tan t because the scrambled version of the 
program will be almost impossible to re­
store). Then add these two lhles to the 
program, repIacillg FILENAME with the 
filename you wish the scrambled version 
to have. 
32000 F OR VARI=PEEK(130)+ 

PEE K( 131).2 5 6 TO PE 
EK (132) +P EEK (133).2 
~6:POKE VARI,1~5:NE 

XT VARI 
32100 POKE PEE K( 138)+PEEK 

(139).256+2,0:SAVE 
"D:FILENAME":NEW 

Type CLR:GOTO 32000 ill immediate 
mode alld press RETURN. Lille 32000 

replaces all the program's variables with 
carriage retu rns and fille 32100 saves the 
program to disk. This version of the pro­
gram can'l be LISTed or eVfll WADed. 
The only way to run it is with the C011l­

mand RUN "D:PROG" (substitute the. 
uame of your program for PROG). 

Apple Renumber 
And Merge 
I have been unable to find a renumber 
program and a merge program that can 
be used with my Apple lIe system. I 
would prefer typing the program rather 
than purchasing softwa re . Any 
suggestions? 

Robert Carney 

COMPUTE! has never published a rfllum­
bering program for the Apple. You may, 
however, come across such a program ill 
the public doma;'1 or ill anotlier publica­
tioll. Be forewamed, however, th at re­
numbering programs sometimes contain 
obscure bugs that cause problems ouly in 
rare instances. 

One rellumbering program that ha~ 
beell tlrorollgilly tested alld debllgged is 
Applesoft Programmer's Assistant, 
known as APA. This program adds sever­
al IIseflll commands to BASIC alld is 
available through your Apple dea ler i1l 
DOS 3.3 as weJ) as ill ProDOS format. It 
includes both renumber and merge 

Infocomintroduces four new gam 
Infocom, 'M the crazy people piqued, you'll embark on a rowdy and profound. Youjoumey 
who brought you "Zork" ® and romp tlu'ough the solar system. tlu'Ough a time warp into a mis-
''The HitchhikelJs Guide to the This hilarious spoof ofl930's pulp chievous fantasy world where all 
GaIaxy:"M has a habit of coming science fiction has 3 ''naughtiness atomic explosions are mysteri-
up with games that add a new levels:' for the prude to the lewd. ously connected. "Trinity" takes 
dimension to interactive fiction. "Leather Goddesses" is sure to you back to the dawn of the 
And the best keeps getting bet- anluse members of either sex. atomic age and puts the COll'Se 
tel: Case in point: "Leather God- One's really warped. of his tory in yOll' hands. 
desses of,Ph~bos:"· It has a Then there's ''Tlinity.'' 'M It One's a r~ circus. 
scra~ch n sniff caJ.~ and a 3-d answel'S the question of whether It has been Sllld that the 
corruc book to eXCI0 all Y0ll!-' a be both light-hearted circus is the only really mysteri-
senses. Once yOill' mterest 18 ous thing left in civilization. 

One thing's for Sll'e, thel'e 
is plenty of mystery in 
"BalIyhoo."'M While trying to 
locate the circus ownelJs kid­
napped daughter, you al'e 
somersaulted into a tlu-ee­
ring world of deception and 
crime. To solve the crime 



commands.

You can also merge programs with

out APA using the built-in BASIC com

mand EXEC. Although it takes a little

more work than APA's merge command,

this technique is just as effective. For

instance, suppose you wish to merge two

programs named A and B. First, you must

make sure the two programs do not share

any line numbers. Otherwise, the program

being merged will overwrite the corre

sponding lines of the program in memory.

Thus, you may need to do some renumber

ing before you perform the merge.

After you have eliminated all shared

line numbers, list program B to disk as a

text file. This is done by putting the fol

lowing lines at the beginning of program

B:

h PRINT CHR* (4)"OPEN B.TEXT

■': PRINT CHR* (4) "WRITE B.T

EXT"

7 LIST 100,32767

8 PRINT CHR* (4)"CLOSE B.TEXT

11: END

100 REM PROGRAM 8 BEGINS HERE

Then, load program A into memory,

type this line in immediate mode (without

a line number), and press RETURN:

EXEC B.TEXT

The computer reads program B from disk,

displaying each line as it is merged into

memory. When this process ends, pro

grams A and B are merged just as if you

have added every line of program B

manually.

IBM Custom Characters

The Commodore 64 character set can

be customized by changing the con

tents of a particular memory location

(which normally points to character

data in ROM) to point to an area in

RAM where your redefined characters

are stored. Is it possible to customize

the IBM PC character set, and if so,

how?

Benito Franqui

Yes, you can redefine the character set on

the IBM PC as well as on the PCjr. How

ever, there are a couple of restrictions.

First, on both machines, redefined charac

ters must be printed on one of the graphics

screens to be seen. Second, on the PC, only

the upper half of the character set (charac

ters numbered 128-255) can be changed.

The following program shows how to re

define CHR$(128) as an alien shape. It

runs on both the PC and PCjr, and dis

plays the custom character on SCREEN 1.

10 DEF SEG=0

20 P0INTER=&H7C:REM For chara

cters 0-127 on PCjr only,

POINTER=fcH110

30 FOR VECTOR=0 TO 3:0LDVEC(V

ECTOR)=PEEK<POINTER+VECTOR

):NEXT:REM Save default po

inters

40 DEF SEG=&H1700:REM Put cha

racter data at &H1700

50 FOR DDTPDS=0 TO 7:READ DOT

DATA:POKE DDTPOS,DOTDATA:N

EXT

60 DEF SEG=0:REM Restore segm

ent

70 SCREEN 1:CLS

80 FOR VECTDR=0 TO 2:POKE <PO

INTER+VECTOR),0!NEXT:POKE

PDINTER+3,&H17:REri Set cha

racter data pointers to &H

1700

90 PRINT CHR*(129)

100 FOR VECTOR=0 TO 3:P0KE (P

OINTER+VECTDR),OLDVEC CVEC

TOR):NEXT:REM Restore cha

racter data pointers

110 DATA 60,126,90,126,60,36,

66,129:REM alien shape

fust as with the 64, you make the

computer look to RAM rather than ROM

for its character data. If you have at least

128K of RAM in your PC or PCjr, memory

above 96K is unused by BASIC and is thus

a safe place to store the custom character

data. Line 40 of the program accesses this

area with the statement DEF

SEG = &H1700. In line 50, the program

puts the alien shape data in the area

beginning at &H170Q. Line 110 contains

the data.

To make the PC/PCjr fetch its char

acter data from the segment at &H1700,

we must change certain pointers at the

bottom of memory. These pointers are four

bytes long. The first two bytes represent

es. One really smells.

Every package includes an integral set ofprops
to excite your senses and enhance the game.

and save your hide from a per

manent spot in the freak show,

you'll need to stretch your

puzzle-solving skills to the limit.

One's really haunting.

Wrappingup this new quartet

is a classic gothic mystery set in

a haunted castle on the mist-

shrouded seacoast of Cornwall.

In"Moonmist"™ you'll explore

the darkest reaches ofTresylan

Castle and get involved with an

eccentric cast ofcharacters,

including British nobility, while

trying to save your best friend
h from avengeful ghost. "Moon-

mist" offers four distinctly differ

ent sets ofclues, problems,

solutions and hidden treasures.

So you'll die to replay it again

and again.

All four are easyto get.

Simply follow your nose to

your local software store today.

inFoconv
Formore information, call 1-800-262-6868, x. 17C.

Or write to us at 125 CambridgePark Drive,

Cambridge,MA02140.

Q Infocom. Inc. Zorkii a registered trademark and Bally
hoo, Trinity, Leather Goddesses ofPhobts and Moonmist

are trademarks oflnfocom, Inc.The Hitchhiker's Guide to

the Galaxy i* a trademark of Douglas Adam*.

commands. 
YO II call also merge programs with ­

out A PA using the built -in BASIC C011l ­

ma"d EXEC. Altliougli it takes a little 
more work than A PA's merge command, 
this technique is just as effective. For 
j"stance, suppose you wish to merge two 
programs named A mid B. First, you mllst 
make sure the two programs do not share 
any line numbers. Otltenvise, the program 
bei1lg merged will ovenurite the corre­
spo1ldhlg fin es of tire program in memory. 
Thus, you may need to do some renumber­
illg before you perfo rm the merge. 

After you have eliminated all shared 
line numbers, list program B to disk as a 
text file. This is done by putting the fo l­
lowhlg lines at the beghmillg of program 
B: 

6 PRI NT CHRt. (4}"OPEN B.TEXT 
": PRINT CHR. ( 4) "WRITE B. T 
EXT" 

7 LIST 100, 3 2 7 6 7 
8 PRINT CHRt. (4)"CLOSE B.TEXT 

": END 
100 REM PROGRAM B BEGINS HERE 

Then, load program A into memory, 
type this liHe in immediate mode (without 
a line number), and press RETURN: 
EXEC B.TEXT 

Til e compllter reads program B from disk, 
displaying each line as it is merged into 
memory. When this process ends, pro ­
grams A and B are merged jllst as if you 

have added every line of program B 
manually. 

IBM Custom Characters 
The Commodore 64 character set can 
be customized by changing the con­
tents of a particular memory location 
(which normally points to character 
data in ROM) to point to an area in 
RAM where your redefined characte rs 
are stored . Is it possible to customize 
the IBM PC character set, and if so, 
how? 

Benito Franqui 

Yes, you can redefine the character set on 
the IBM PC as well as 0" the PCjr. How­
ever, there are a couple of res trictions. 
First, 0" bath machines, redefined charac­
te rs mlls t be printed on one of the graph ics 
screens to be seen. Second, on the PC, ollly 
the II pper half of tlie character set (c liarac­
ters I11l1Ilbered 128- 255) CQ11 be changed. 
Tile fo llowing program shows how to re­
defi"e CHR$(128) as a" alie" shape. It 
nms all both the PC and PCjr, and dis­
plays tlie cllstom character 0" SCREEN 1. 

10 DEF SEG::e 
2 0 POINTER::&:H7C:REM For char a 

cters 0 - 127 on PCjr onl y , 
POINTER- &Hl HI 

30 FOR VECTOR=0 TO 3 :0LDVEC ( V 
ECTOR)=PEEK(POINTER+VECTOR 
):NEXT:REM Sav e default po 
i nter s 

eSt One really smells. 

Every package ilzeludes an inl£grol seto/props 
to ucite your sensu alzd enhance the game. 

and save yow' hide from a per­
manent spot in the freak show, 
you'll need to stretch yoW' 
puzzle-solving skills to the limit. 

One's really haunting. 
Wrapping up this new qualtet 

is a classic gothic mystery set in 
a haunted castle on the mist­
slu'ouded seacoast ofCol11wall. 
In ''Moonmist'''" you'll explore 
the darkest reaches ofTresyllian 

Castle and get involved with an 
eccentric cast of characters, 
including British nobility, while 
trying to save your best friend 

from a vengeful ghost. ''Moon­
mist" offers four distinctly differ­
ent sets of clues, problems, 
solutions and hidden treasures. 
So you'll die to replay it again 
and again. 
All four are easy to get. 
Simply follow yow' nose to 

yow' local software store today. 

For more information, call t-SOO-262-6SG8, x. 17C. 
Or write tousat 125 CamhridgePark Dri\·e. 
Cambridge, MA 02140. 

Q Infocom, Inc. Zork i! a registered trademark and Ba!!~'· 
hoo, Trinity, LeatherGoddwesofPhobos and }Ioonmist 
are trademarks of Infocom, J nc, The Hitchhiker's Guide to 
the Gala:<r is a trademark of Douglas Adams. 

4 0 DEF SEG=&H1700 : REM Put c ha 
racter d a ta at &H1700 

se FOR DOTPOS=0 TO 7 : READ DOT 
DATA:POKE DOTPDS,DOTDATA:N 
EXT 

60 DEF SEG=0 : REM Restor e s e gm 
ent 

70 SCREEN I: CLS 
80 FOR VECTOR=0 TO 2 :POKE (PO 

I NTER+VECTOR ) ,0 : NE XT:POKE 
POINTER+3 , &H1 7 :REM Set cha 
racter data pOinters t o &H 
1700 

90 PRINT CHR$( 12 8 ) 
100 FOR VECTOR=0 TO 3:POKE (P 

OINTER+VECTOR ) ,OLDVEC (VEC 
TOR):NEXT : REM Restore cha 
racter data pointers 

110 DATA 60,1 26 , 90,1 2 6, 60, 36 , 
66 , 129:REM alien shape 

Just as with the 64, you make tile 
computer look to RAM rather tllan ROM 
fo r its character data. If YO Il have at least 
128K-of RAM ill yo"r PC or PCjr, memory 
above 96K is ullllsed by BASIC and is thus 
a safe place to store the custom character 
data. Ull e 40 of tile program accesses th is 
are a wit ll th e stat ement DEF 
SEG~&H1700. I" li"e 50, the program 
p"tS the al ien shape data in the area 
begimzing at &H1700. Line 11 0 contains 
the data. 

To make the PC/PCjr fetch its char­
acter data from the segment at &H1l00, 
we mllst cliange certain pointers at the 
bottom of memory. Th ese poin te rs are fOll r 
bytes long. The firs t two bytes represent 
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Ask your dealer for these Davidson programs

■ Hoxneworker ■ Spell It

■ Speed Reader II ■ Alge-Blaster
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(213) 534-4070
(California Only)

Davidson.
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an offset to the segment address contained

in the third and fourth bytes. On both the

PC and the PCjr, the pointer to data for

the built-in graphics and foreign language

characters (numbered 128-255) is at loca

tion &H7C. Since our program redefines a

character in this range—CHRSd28)—

we've used this pointer value in line 20.

On the PCjr, you can redefine characters

in the range 0-127 using the pointer at

location &H110. In order to access either

character data pointer, you must set DEF

SEG to zero since the pointers are at the

bottom of memory. The program does this

in lines 10 and 60.

Before the program ends, the charac

ter data pointers must be restored to their

default values. If you end the program

with the character pointers still modified,
the computer can't recognize the custom

characters and will fail to respond to any

commands (this is unlike the Commodore,

which lets you use modified characters as

usual, no matter what their shape). Before

modifying the characters, save the default

character set pointers (line 30). When

you're done printing the custom charac

ters, restore the pointers to their original

values (line 100). You can fimi more infor

mation on this subject in COMPUTERS

First Book of IBM, written by Sheldon

leemon and available from COMPUTE!

Books.

Cleaner Atari INPUT
I am designing an adventure game with

my ATARI 800XL. I would like to know

if there is a way to get rid of the ques

tion mark prompt during INPUT.

Chris Genigeski

Instead of using INPUT in the standard

way, open a file to the editor device (E-.)

and receive input from that file. Since a

question mark is superfluous for file input/

output, the computer suppresses it. This

short program illustrates the technique.

Line 20 opens a file to the editor and line

40 receives the input.

10 DIM AS(20)

20 OPEN #3,4,4,"E:"

30 PRINT "ENTER YOUR NAME

40 INPUT *3,A»

50 PRINT A*

Standard RGB Monitor

With ST?

Is there any way to hook up the Atari

ST to a standard RGB monitor? If not,

do you know of any products on the

way from third-party vendors that will

facilitate this? My Magnavox CM8562

monitor has an eight-pin DIN socket.

Don Kusch

To address your second question first, no

such product is commercially available at

the time of this writing (July, 1986). There

are two major difficulties standing in the

way of such an interface. The first prob

lem has to do with hardware availability.

The ST end of the video connector requires
a nonstandard 13-pin plug which is next

to impossible to find—even if you're a

commercial cable manufacturer.

Second, in addition to sending out

video signals, the ST's video port makes it

possible for the computer to tell whether

you're using a monochrome or color moni

tor. Pin 4 of the connector is the mono

chrome-detect line. When the voltage

level on pin 4 is low, the computer auto

matically boots up in high-resolution

monochrome mode. When pin 4 is set

high, the computer boots up in color mode.

The ST monitors pin 4 continuously.

Whenever it detects a a voltage transition
on pin 4 (for instance, if you unplug the

video cable), the computer performs a cold
start.

Assuming you can find or fabricate a

usable 13-pin connector, you must also

find some way to hold pin 4's voltage at

the correct level. The video port doesn't

provide a voltage source appropriate for

this purpose, so you must obtain it else
where. Perhaps the safest source would be

a commercial power supply. An experi

enced electronics technician might be able

to tap a suitable source somewhere in your

monitor's circuitry, but that sort of experi

mentation is bestleft to professionals. The
power supply in a TV or monitor carries

potentially fatal high-voltage current.

Once you surmount the monochrome-

detect problem, you may have other prob

lems matching the ST's audio and video
signals to the requirements of your partic
ular monitor.

We've heard from one brave soul who

succeeded in cobbling together a home

brew ST interface for his Sony KV-1311CR

monitor. He obtained a 13-pin plug by the

simple (but costly) expedient of buying a

replacement video cable from Atari and

chopping it in half. By the time he finished

the project—which involved tapping into
the Sony's internal circuitry—his invest

ment ran close to $100, including the cost

of the Atari cable. We've never seen the

finished product, so the picture and sound
quality on that system is unknown. Since

it involves modifying the monitor itself,

only a technician could tell you whether a

similar solution is practical on your Mag
navox monitor.

In short, it's possible to construct

such an interface, but at this stage it's

strictly a do-it-yourself project for the

sophisticated hobbyist. As the ST becomes

more popular, it seems inevitable that

some enterprising manufacturer will mar

ket a video interface for non-Atari RGB

monitors. If and when that product ap

pears, it will probably cost more than a

conventional cable, due to the need for

extra circuitry. @
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an offset to the segment address contained 
in tile third and fourth bytes. On both the 
PC and the PCjr, tile poillter to data for 
the built-in graphics atld foreign language 
characters (numbered 128-255) is at loca­
tion &H7C Since ollr program redefines a 
character ill this rallge-CHRS(128)­
we've used this pointer value ;11 lille 20. 
On the PCjr, you can redefine characters 
in the range 0-127 uS;'lg tile pointer at 
loca tioll &Hll0. [n order to access either 
character data po;,Jter, you must set OEF 
SEC to zero since the pointers are at the 
bottom of memory. The program does this 
in lines 10 a1ld 60. 

Before the program ends, the cllarac­
fer data pointers must be restored to their 
defalllt val lies. If YOII elld tile program 
witII the character pointers still modified, 
tile computer can't recog1lize the custom 
characters alld will fail to respolld to any 
commands (this is unlike the Commodore, 
which lets you use modified characters as 
usual, 110 matter what their shape). Before 
modifying the characters, save tile default 
character set poillters (line 30). Wilen 
you're done printi"g the custom charac­
ters, restore the pointers to tlIe ir original 
val lies (lille 100). You cml find more illfor­
matioll 01/ this subject ill COMPUTE!'s 
First Book of IBM, writ tetl by Sheldotl 
Leemoll and available from COMPUTE! 
Books. 

Cleaner Atari INPUT 
I am designing an adventu re game with 
my ATARI SOOXL. I would like to know 
if there is a way to get rid of the ques­
tion mark prompt during INPUT. 

Chris Genigeski 

instead of using [NPUT in the stalldard 
way, open a file to the editor device (£:) 
Qlld rece ive input from that file. Since a 
question mark is superfluolls fo r file i"put / 
Olltput, the computer suppresses it. This 
short program illustrates tile teclllliqlle. 
Lhle 20 opells a file to til e editor and line 
40 receives the input. 
10 DIM AS (20) 
20 OPE N " 3,4 ,4, "E:" 
30 PRINT " ENTER YOUR NAME 

40 INPUT tt3,AS 
50 PRINT AS 

Standard RGB Monitor 
With ST? 
Is there any way to hook up the Atari 
ST to a standard RCB monitor? If not, 
do you know of any products on the 
way from third-party vendors that will 
facilitate this? My Magnavox CMS562 
monitor has an eight-pin DIN socket. 

Don Kusch 

To address your second question first , 11 0 

SIl~1I product is commercially available at 
tile tillle of tilis writillg (jllly, 1986). Tilere 

are two major diffiwlties standing i" the 
way of such all interface. The first prob­
lem has to do with hardware availabili ty. 
The ST end of the video connector requires 
a nonstalldard 13-pill plug wh ich is next 
to impossible to find-eveu if you're a 
commercial cable ma'lufacturer. 

Second, in addition to sellding out 
video sigllals, the ST's video port makes it 
possible for the computer to tell whether 
you're us illg"a mOllociIrome or color moni­
tor. Pin 4 of the cOllnector is the mono­
chrome-detect line. When the voltage 
level on pi" 4 is low, the computer auto­
matically boots up ;'1 high-resolution 
monochrome mode. When pin 4 is set 
high, the computer boots "P;II color mode. 
Tile ST monitors pin 4 ·COlltiIlfIO IISly. 
Wh enever it detects a a voltage transitioll 
at! pin 4 (fo r ills tance, if you unplug the 
video cable), the computer performs a cold 
start. 

Assuming you can find or fabricate a 
usable 13-pin C01l11ector, you must also 
fit!d some way to hold pill 4's voltage at 
tile correct level. The video port doesll't 
provide a voltage source appropriate for 
th is purpose, so you must obtai" it else­
wlwre. Perhaps the safest source would be 
a commercial power supply. An experi­
euced electronics teclmician might be able 
to tap a suitable source somewhere in your 
monitor's cirwitry, bllt that sort of experi­
mentation is best left to professiollals. The 
power supply in a TV or monitor carries 
potentially fa tal high-voltage currellt. 
Ollce you Siml/Ollllt til e monochrome­
detect problem, you may have other prob­
lems matchillg tile ST's audio and video 
signals to tile requirements of your partic­
ular mO/litor. 

We 've heard from oue brave soul who 
sllcceeded ;'1 cobbl ing together a home­
brew ST ill terface for I,is SOllY KV-1311CR 
monitor. He obtained a 13-pill plug by the 
simple (but costly) expedient of buying a 
replacemellt video cable from Alari alld 
chopping it in/lalf. By the time lI e fin ished 
tile project-which involved tappillg illto 
the Sony's internal circuitry-his illvest­
ment rail close to 5100, including tile cost 
of the Atari cable. We've 'lever seen the 
fillished product, so tile picture and sOllnd 
quality on that system is Imkll onm. Since 
it involves modify ing the monitor itself, 
olllya teclmician could tell you whether a 
similar solution is practical 0 11 your Mag­
navox monitor. 

[II short, it's possible to constmct 
sllch an illterface, but at th is stage it's 
strictly a do-it-yollrself project for tile 
sophisticated hobbyist. As the ST becomes 
more popular, it seems inevitable that 
some enterprising manufacturer will mar­
ket a video ill terface fo r nOIl-Afari RCB 
monitors. [f and when that product ap­
pears, it will probably cost more tlIan a 
c01lventional cable, due to the need for 
extra circuitry. @ 



From the publishers of COMPUTE!

October 1986

COMPUTE! Disk

All the exciting programs from the past three issues of COMPUTE! are on

timesaving, error-free, floppy disks that are ready to load on your IBM PC

and PCjr or Commodore 64 and 128. The October 1986 COMPUTE! Disks
contain the entertaining and useful Commodore or IBM programs from the

August, September, and October 1986 issues of COMPUTE!.

The October 1986 COMPUTE! Disk costs $12.95 plus $2.00 shipping and

handling and is available only from COMPUTE! Publications. Please

specify whether you need a Commodore or IBM disk.

For added savings and convenience, you may also subscribe to the COM

PUTE! Disk. At a cost of only $39.95 a year (a $12.00 savings), you'll receive

four disks, one every three months. Each disk will contain all the programs

for your machine from the previous three issues of COMPUTE!. To order a

subscription, call toll free 800-247-5470 (in IA 800-532-1272).

This is an excellent way to build your software library while you enjoy the

quality programs from COMPUTE!.

Disks and subscriptions are available for Apple, Atari, Commodore 64 and

128, and IBM personal computers. Call for details.

For more information or to order individual issues of the October 1986

COMPUTE! Disk, call toll free 1-800-346-6767 (in NY 212-887-8525) or write

COMPUTE! Disk, P.O. Box 5038, F.D.R. Station, New York, NY 10150.

COMPUTE! Publicationsjnc.
Parl oi ABC Consumer Mooazines, Inc.

One of the ABC Publishing companies

825 7tti Avenue, 6th Floor, New Voik, NY 10019

PuDtahers of COMPUTE'. COVPUTEi's Gazette, COMPUTE"1! Gaietle Dak. COMPUTEI Book*.

COMPUTE''s Apple Application, ana COMPUTE''; Atari ST Disk ft MaQaimo.
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A gaggle of new games

is on the way to your

computer as software

manufacturers gear up

to take ad\?antage of

the new Atari ST,

Amiga, and Macintosh

machines. At the same

time, gamemakers are

creating some of the

most advanced enter

tainment software yet

-designed for the Com

modore 64, Apple II,

IBM, and eight-bit Atari

computers. The Combi

nation is making 1986

a great year for games.'

i
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Selby Bateman, Features Editor

T don't think designers have worked very hard to push the Commo

dore 64 to its limits. It still hasn't been tapped to its fullest

JL potential," says Alan Miller, a computer industry veteran and
cofounder of Accolade, a computer game company.

Miller's comments reflect his view of the computer game market

today, and they're being echoed by almost all of the leading developers of

computer entertainment software. Comments from company presidents

and product managers at the Summer Consumer Electronics Show and in

conversations since then reveal a consistent pattern: They believe there is

a strong future for both traditional eight-bit and new 68000-based

computers.

Game companies have moved quickly to take advantage of the

powerful graphics-and-sound capabilities found on the new 68000-

generation computers—Amiga, Atari ST, and Macintosh. A variety of new

games and conversions of popular eight-bit programs are being released

this year and next. And that includes conversions of many popular eight-

bit games. Although it's impossible to list all the conversions here, chances

are that just about any successful eight-bit computer game is headed for

Atari ST, Macintosh, and/or Amiga versions late this year or early next.

Many of the companies are hoping to take advantage of the huge

installed base by announcing new entertainment products that push the

Commodore 64, Apple II-series, and eight-bit Atari machines beyond

what has previously appeared. And game companies that previously had

little reason to have IBM PC versions of their products are now targeting

IBM and IBM-compatible markets to take advantage of lower-priced MS-

DOS computers—Tandy 1000, Leading Edge, and others—that are selling

into the home market.

Here are just a few of the highlights of what's currently available and

what will be out by the end of the year.
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You notice two neter-high creatures
near the g-ate, sway ing back and forth.
One looks like a nose,the other an eye
They are standing on either side of a
brass bell on a post.
COMMAND>

Tass Times in Tonetown

Superb color graphics in the Amiga version of

Activision's unusual Tass Times in"Tone-

town help make this a fascinating new game.

The Movie Monster Game

As Godzilla, you're ready to tear up

London town in Epyx' The Movie

Monster Game for Apple, Commo

dore, and IBM computers.

Time Bandit

Michtron's Time Bandit for the

Atari ST provides level upon

level of fast-action game play

and detailed color graphics.'

:tober 1956 COMPUTEI 19
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Accolade's Ace of Aces for the Commodore 64 puts you in the pilot's seat over war-
torn World War II Europe.

Ace OfAces
Accolade

This World War II aerial-warfare game for the Commodore 64 features

excellent color graphics and sound effects. You're in the pilot's seat, fly

ing an RAF Mosquito over Europe in one of four different air battles.

Each of the battles requires special weapons, battle, and navigation

skills. To become an ace of aces, you have to successfully complete all

four missions. There are five views from the cockpit, and you use them

all to battle enemy fighters and bombers, V-l rockets, German U-boats,

and enemy supply trains.

Acro-Jet

MicroProse

This is an advanced flight simulator that takes up where the popular

Solo Flight flight simulator stopped. It's a realistic simulation that's also

fun to play. Up to four players can compete in ten acrobatic jet maneu

vers, including precision rolls, loops, ribbon cuts, and other trick

moves. As with other simulations from MicroProse, great emphasis is

placed on attention to detail and realistic controls. Acro-Jet is currently

available in a Commodore 64 format.

Arch-Mage's Tale (Bard's Tale II)

Electronic Arts

Following on the heels of the very successful fantasy role-playing

game, The Bard's Tale, Electronic Arts is releasing a sequel in Commo

dore 64 format that's even bigger. The new storyline includes seven

different cities—rather than one as in Bard's Tale I—and there are a

host of new magic spells, bad guys, and a new character class.

Battlefront

Strategic Studies Group/Electronic Arts

This entry is from the same development group that produced Reach for

the Stars, Europe Ablaze, and other popular strategy games. Battlefront is

a recreation of land battles from World War II, and includes four sepa

rate scenarios and a design kit. You take the role of a corps command

er, issuing orders to divisional and regimental headquarters in the

battles of Crete, Stalingrad, Saipan, and Bastogne. The game will be

available for the Commodore 64 and Apple II-series computers.

Breakers
Broderbund

A new science fiction text adven

ture, Breakers contains a 1500-

word vocabulary that lets you

communicate with the program in

natural sentences. The adventure

is set in a realtime environment;

that is, time passes in the game

even when you're idle. Characters

move about, actions occur, and

you've got to keep going just to

keep from falling behind.

Chessmaster 2OOO
Software Country/

Electronic Arts

This is a very powerful chess

competition program with both

two-dimensional and three-

dimensional playing boards and a

very large library of opening

moves. There are 12 different skill

levels, plus a mode for learning

how to play and a mode for re

playing classic games from the

past. This program will be avail

able for all major personal com

puter systems. _ „ »rT»»^

Cinemaware

Cinemaware/Mindscape

This new series of interactive

graphic adventures for the Atari

ST, Amiga, and Macintosh in

cludes many of the conventions of

motion pictures—pans, tilts, close-

ups, reverse angles, and 3-D

turns. It's intended as a new con

cept of computer software that

combines constant action with the

latest in personal computer graph

ics. An elaborate debut is planned

for the fall. Initial titles in the se

ries are Defender of the Crown, The

King of Chicago, Sinbad and the

Throne of the Falcon, and S.D.I,,

ranging from the days of chivalry

to the Strategic Defense Initiative.
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"Captain's Log. October 1,1944.0250 Hours.

Fleet submarine USS Hammerhead proceeding

Southwest at cruising speed. Our mission:

intercept enemy convoy off the coast of Borneo.

Disperse and destroy."

Captain's Log...

War Date 10.01.44

Tandy 1000/IBU PC Jr. screens shown

"0300 Hours. Two hours until dawn. Radar

picks up convoy, escorted by two destroyers.

We believe that one of the enemy's valuable

cargo ships is part of convoy formation." _^.

"0400 Hours. Lookouts on the bridge.

Target identification party reports one cargo

ship, 4,000 tons, troopship of 10,250 tons, with

two /fo/bokan-typeescorts. Moving into

attack position."

"0500 Hours. Sound General Quarters!

Battle stations manned. Preparing (or torpedo

run. Gauge Panel OK. Periscope OK. Charts

and Attack Plot Board OK. All mechanical

systems OK."

"U525 Hours. Torpedo rooms report full tubes

forward and aft. Battery at full charge for

silent running. We hope water temperature

will provide thermal barrier to confuse

enemy sonar."

"0715 Hours. Torpedo tubes 1,2,3 fired.

Two destroyers hit and sinking. One o( the

enemy's last cargo ships coming into 'scope

view—an ideal target position. On my mark..

FireTube4!Fire5!"

"0600 Hours. We are at final attack position.

Convoy moving at 10 knots. Target distance

decreasing rapidly... Crash Dive! Escorts have

spotted us and are turning to attack! Rig to

run silent."

"Superb" raves

Scott May in On

| Line, "strategic

intensity and heart-

pounding action

have rarely been

merged this suc

cessfully." Analog

calls it flatly "the

best submarine

simulation so far." Computecom

ments "Silent Service's detail is

astonishing." Join the more than

150,000 computer skippers who

have volunteered for Silent Service,

the naval action/tactics simulation

— from MicroProse.

"0700 Hours. Depth charged for one hour.

Some minordamage, but repair parlies at

work. Destroyer propeller noises receding.

We'll come to periscope depth for our return

punch."

Silent Service is available lor Commodore 64' 128™.

Amiga™. Apple II family. Atari XL XE Ala if SI IBM

PC/PCJr, and Tandy 1000. ot a suggested retail

price ol S34.95 (Atari STond Amiga. S39.95).

Commodore. Amiga. Apple. Atari. IBM. and Tandy

ore registered trademarks ol Commodore Elec

tronics, ltd., Commodore-Amiga Inc., Apple

Compuier. Inc., Inlernolionai Business Machines

Corp., ond Tandy Corp.. respectively.

Available from your local retailer II our-of-stock.

conlac! MicroProse directly for further information

on our full range ol simulation software, and To place

Mastercard..Visa orders.

'.O2103{) ■ 001)« ■



Conflict In Vietnam
MicroProse

The crucial battles of the Vietnam

War are yours to study and replay

in this strategy game. From the

siege at Dien Bien Phu to the

South Vietnamese defeat at

Quang Tri, the battles pit North

Vietnamese and Viet Cong guer

illa tactics against French and, lat

er, American conventional forces

using advanced weaponry. There

are five different scenarios in the

program. Versions are available

for Commodore 64, Apple II, IBM,

and eight-bit Atari computers.

The Coveted Mirror

Polarware/Penguin

You are the main character in this

graphics-and-text adventure,

searching the kingdom of Star-

bury for the four missing shards

of the magical Coveted Mirror

that will free the land from the

evil rule of King Voar. The game

has a working vocabulary of more

than a thousand words, and in

cludes over 100 color-graphics

screens. The parser, the part of

the game that interprets your

commands, lets you use full- and

multiple-sentence instructions.

Versions are available for all ma

jor computer systems.

Deceptor

Accolade

You're in charge of a robotic vehi

cle that can change from a

ground-based rover to an airborne

ship and eventually to a human

shape. You'll need the changes to

maneuver through six levels of

mazes. Deceptor, for the Commo

dore 64, is a fast-action game that

can be customized to your own

level of responses. You can also

practice different levels indepen

dently in order to help you reach

the final confrontation.
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Destroyer Escort

MicroProse

This new simulation for the Commodore 64, Apple II, and IBM com

puters is a historically accurate recreation of convoy escort duties in the

North Atlantic during World War II. You're in command of either a

fast, heavily armed destroyer or a more lightly equipped corvette vessel
as you protect a convoy against German submarines and surface ves

sels. Accurate details for ship speeds, weapons, damage assessments,

and tactics contribute to the game's realism.

Diablo
Classic Image

Diablo is an Atari ST game consisting of tracks, panels, and a ball in a

maze. The program is an interesting combination of strategy and action,

and is difficult to compare to other games. The sound and color graph

ics are excellent, and game play requires quick thinking, some dexterity,

and planning.

Electric Dreams Series
Actiuision

This is a brand new series of computer games, all of which have been

top sellers in Great Britain. The first three programs in this series will

be available for the Commodore 64 and Apple II~series:

The Rocky Horror Picture Show—The popular cult-classic movie has

spawned a computer game, complete with the same characters from the

movie. You play Brad or Janet, trying to unfreeze your partner by find

ing parts of a Medusa machine hidden somewhere by Dr. Franknfurter.

You run into the same crew of zany characters from the movie as you

go about your task.

Spindizzy—An action arcade-style game, Spindizzy is set on a
distant planet. Your objective is to

map out an unknown world,

which you do by successfully

navigating 386 different screens.

The program features a special 3-

D look and feel. You build your

map with each completed screen.

Zoids— This is a takeoff of

the popular Tomy characters you

may have seen in toy stores and

on television. On the planet

Zoids, you control a blue zoid-

zilla. But, your zoidzilla has been

taken apart and scattered around

the planet. Now, you need to

piece together your zoid to battle

the ultimate zoid while fighting

against a variety of lesser zoids.

This, too, is an action adventure

game.

With each screen you conquer, you're

mapping an unknown world in the 3D

science-fiction arcade game, Spindizzy,

from Activision for Commodore and

Apple computers.

Fairlight

Mindscape

This 3-D graphics adventure game for the Commodore 64 takes place

in the mythical land of Fairlight. Once beautiful and radiant, the land is

now blighted. And it's up to you to restore the magic.
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spawned a computer game, complete with the same characters from the 
movie. You play Brad or Janet, trying to unfreeze your partner by find ­
ing parts of a Medusa machine hidden somewhere by Dr. Franknfurter. 
You ru n into the sa me crew of zany charSlcters from the movie as you 
go about your task. 

Spilldizzy- A n action arcade-style game, Spilldizzy is set on a 
distant planet. Your objective is to 
map out an unknmvn world, 
which you do by successfull y 
navigating 386 different screens. 
The program features a specia l 3-
D look and feel. You build your 
map with each completed screen. 

l oids- This is a takeoff of 
the popular Tomy characters you 
may have seen in toy stores and 
on television. On the planet 
loids, you control a blue zoid­
zilla. Bu t, your zoidzilla has been 
taken apart and scattered around 
the planet. Now, you need to 
piece together your zoid to battl e 
the ul timate zoid while fi ghting 
against a variety of lesser zoids. 
This, too, is an action adventure 
game. 

Fairlight 

Witll each screw you conqller, you're 
wapping au fO lk"ow" wo rld i1l the 3D 
science-fiction arcade game, Spin dizzy, 
from Activisi01l fo r Com modore and 
Apple computers. 

M i ndscape 
This 3-D graphiCS adventure game for the Commodore 64 takes place . 
in the mythical land of Fairlight. Once beautiful and radiant, the land IS 

now blighted. And it's up to you to restore the magic. 
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homson offers a whole new world ofgraphics
capabilities for your Commodore or Apple IIC or HE

computers. And Thomson offers you more than

the competition.

Thomson monitors offer these advantages:
• Compatible with IBM;-Apple,® Commodore* Atari'"

and others

• The choice ofmonochrome or color monitors with

TV-grade to high resolution text andgraphics

• Monochrome text-editing mode for color monitors
• Alternate use as cable or VCR monitor

• Broad range of the features you need at the prices

you want

Because ofits versatility and compatibility, you can

still use your Thomson monitor ifyou switch computers;
you'llnever outgrow the capabilities ofaThomson

monitor.

Who is Thomson? Thomson is a six billion dollar

multi-national company. Unlike our competition, we

design and manufacture our own monitors; so the quality
you get is constant and superb.

Your Apple or Commodore computer is a great body.

Choose a Thomson monitor, andgive it a beautiful face.

For the name of the Thomson dealer nearest you,
call 1-800-325-0464. In California call 1-213-568-1002.

(Monday-Friday, 9a.m. to 5:00p.m. PST)

THOMSON ©
A SIGHT FOR SORE EYES.™

©1986 Thomson Consumer Products Corporation 5731 W. Slauson Avenue, Suite 111, Culver City. CA 90230

Thomson is a trademaik of Thomson S.A. Apple is a registered trademark ofApple Computer, he. Commodore is 3 registered trademark nt Commotipre tlecttomcs limited.

Atariis a trademark ofAlan. Inc. IBM is a regi.iterstltrademarks/International Business Machines Corp.
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Gettysburg: The Turning Point
Strategic Simulations Inc.

SSI's Civil War strategy game, Battle of Antietam, was an immediate

success earlier this year. Gettysburg: The Turning Point, from the same

development group, promises to have even more depth of play. As

with Antietam, the new game has three levels—Basic, Intermediate, and

Advanced—and includes such factors as geography, war munitions,

morale of the soldiers, and other realistic factors. Battle settings and

maps are also historically accurate. The game is available for the Apple

II-series, Commodore 64, eight-bit Atari, and IBM PC computers.

Gunship

MicroProse

This long-awaited helicopter simulation was delayed last year in order

to make it as accurate and realistic as possible. Available first for the

Commodore 64, an Apple version will be released late this fall, with

IBM, Atari ST, and Amiga versions in early 1987. You're in command

of an AH-64A Apache, the U.S. Army's most advanced attack helicop

ter. Advanced weaponry includes laser missiles, automatic cannon,

rocket pods, zoom television gunsights, laser rangefinders, plus defen

sive detectors, jammers, and decoys. This promises to be one of the

most rigorously detailed simulations yet from MicroProse.

This is the cockpit view in the realistic attack-helicopter simulation, Gunship, from

MicroProse, for the Commodore 64. Other versions will follow.

Hacker II: The Doomsday Papers
Activision

The popularity of the original Hacker computer game from Activision

made the idea of a sequel too good to pass up. This new game is more

complex and challenging than the first, but the emphasis is still on hav

ing fun as you try to break the security of a major computer system

and then save the U.S. from destruction. You get a few more prelimi

nary instructions than with the original, and more depth of play as

well. Versions are available for all major personal computers.
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Leader Board
Access

This is a realistic golf simulation

game for the Atari ST that fea

tures multiple 18-hole golf

courses, 3-D animation, trees,

sandtraps, and three levels of

play. There's also computerized

scoring and handicapping. The

player makes decisions concerning

club selection, distance, and other

variables.

Marauder,

Street Surfer,

andS.W.AT.
Mastertronic

These three games are the latest

in a list of well over a dozen fast-

action, budget entertainment pro

grams from Mastertronic for the

Commodore 64 and Atari eight-bit

computers. Most all of these game

programs are approximately $10.

Atari ST and IBM versions of

many of the titles are also

planned this fall.

Marble Madness
Electronic Arts

This is a captivating Amiga pro

gram that takes full advantage of

the machine's graphics and sound.

The screen images are arcade-

quality, and include excellent 3-D

graphics. Game play is identical to

the arcade version of this popular

game as well. One player can race

his marble through the mazes, or

two players can compete head-to-

head. There are six different play-

field raceways. There's even a

stereo music soundtrack.

Moonmist
Infocom/Activision

This is an introductory-level all-

text adventure that puts you, an

amateur sleuth, in the gothic Tre-

syllian Castle located in Cornwall,

England. Is there really a ghost

that walks the castle? And what is

the treasure that all of the eccen

tric inhabitants of the castle seem

to be searching for? Moonmist has

four different variations, all on the

same disk. Each variation has its

own puzzles, treasures, hiding

places, and solution to the mys

tery. There are versions for all

major personal computer systems.

Gettysburg: Tbe Turning Point 
Strategic Simulations Inc. 
SSI's Civil War strategy game, Battle of Antietam, was an immediate 
success earlier this year. Gettysburg: The Tumillg POillt, from the same 
development group, promises to have even more depth of play. As 
with Alltietam, the new game has three levels-Basic, Intermediate, and 
Advanced-and includes such factors as geography, war munitions, 
morale of the soldiers, and other realistic factors . Battle settings and 
maps are also historically accurate. The game is available for the Apple 
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MicroProse 
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to make it as accurate and realistic as possible. Available fi rst for the 
Commodore 64, an Apple version will be released late this fall, with 
IBM, Atari ST, and Amiga versions in early 1987. You're in command 
of an AH-64A Apache, the U.s . Army's most advanced attack helicop­
ter. Advanced weaponry includes laser missiles, automatic cannon, 
rocket pods, zoom television gunsights, laser rangefinders, plus defen­
sive detectors, jammers, and decoys. This promises to be one of the 
most rigorously detailed simulations yet from MicroProse. 

This is the cockpit view iu the realistic attack-llelicopter simulation, Gunship, from 
MicroProse, for the Commodore 64. Other vers;ol/s will follow. 
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A ctivision 
The popularity of the original Hacker computer game from Activision 
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complex and challenging than the first, but the emphasis is still on hav­
ing fun as you try to break the security of a major computer system 
and then save the U.s. from destruction. You get a few more prelimi­
nary instructions than with the original, and more depth of playas 
well. Versions are available for all major personal computers. 
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The screen images are arcade­
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graphics. Game play is identical to 
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his marble through the mazes, or 
two players can compete head-to­
head. There are six different play­
field raceways. There 's even a 
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England. Is there really a ghost 
that walks the castle? And what is 
the treasure that all of the eccen­
tric inhabitants of the castle seem 
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tery. There are versions for all 
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Become A "Plinker"...

And Fall In LOVE With Your Modem

Meeting new friends is what People/Link is all

about; whether it's via live PartyLine chatting or

in one of the popular special interest clubs. There

are clubs for computer buffs, hobbyists, dating,

sports, religion, lifestyles, and more. And, of

course, they all have complete upload and

download support. Our private mail system even

allows "power" users to send binary or ASCII

files of up to 192K.

People/Link

Genie

CompuServe

The Source

Delphi

REGISTRATION

FEE

$10.00

$18.00

S39.95

S49.95

S49.95

HOURLY NON-PRIME TIME RATES'

300 baud

S

s

s

s

s

4.25

5.00

6.25

8.40

7 20

1200 baud

5 4.95

S 5.00

S12.75

S10.80

S 7.20

2400 baud

S 7.95

S15.00

S19.25

$12.00

$ 7.20

Bales in effect June 19. 1966. Rales suDjeci to change.
*Non-pnme rates in effect 6pm - 7am local lime & all day Sal - Sun.

You may call now to sign-up or to receive

more information:

VIA MODEM

(800)826-8855
(312)822-9712 (ILLINOIS RESIDENTS)

VIA VOICE LINE

(800)524-0100

(312)870-5200

PEOPLE

Send Me FREE Information Packet

Name

Address

City _

Stale ZipI
MAIL TO: American PEOPLE/LINK

Arlington Ridge Office Center

I 3215 N. Frontage Road ■ Suilc 1505 i

Arlington Heights. Illinois 600114

USE YOUR VISA. MASTKRCARD

OR AMERICAN EXPRESS CARD.

GEnie is a trademark of General Electric Company. CompuServe is a trademark of CompuServe Incorporated, a subsidiary of H&R Block Company, The Source is a trademark of Source

Telecomputing Corporation, a subsidiary of the Readers Digest Association. Delphi is a trademark of General Videotex Corporation.

Become A "Plinker" ... 
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Delphi 549.95 $ 7.20 $ 7.20 $ 7.20 

Aates In effect June 19, 1986. Rates subject to change. 
'Non-prime rates in effect 6pm • 7am local tIme & all day Sal Sun. 
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Your tee-shot is headed down the middle of the fairway in the Atari ST version of

Accolade's Mean 18 golf game.

Mean 18

Accolade

Mean 18 is a one-to-four-player golf simulation game for the Atari ST

and IBM PC computers, complete with sand traps, water hazards, trees,

and a total of 72 different holes. Full-color scrolling graphics make the

game visually engaging as you play on one of three famous courses.

There's also a Course Architect that lets you build or modify your own

golf courses.

The Movie Monster Game

Epyx

Become Godzilla or one of your favorite movie monsters and lay waste

to a city, defeating the army, navy, and air force at the same time. As

you tromp around various urban landscapes, you have all of the typical

monster attributes—toxic breath, loud screams, and, of course, big feet.

The Movie Monster Game features colorful graphics and plenty of action.

The game will be available first in Commodore 64, Apple II, and IBM

computer versions.

Murder Party

Electronic Arts

This game lets you host your own murder parties, with up to seven

people. The computer generates all the materials you need, such as in

vitations, roleplaying instructions, and clues. The culprits and the clues

are variable from game to game. There will be Commodore 64 and Ap

ple II versions of the game this fall.

Ogre

Origin Systems/Electronic Arts

Origin Systems has introduced an Apple II version of the popular strat

egy board game, Ogre. As in the original, a solo-fighting Cybertank

battles a conventional force of infantry, armored units, and command

posts. One player can take either side against the computer, or two

players can challenge each other. There are ten different playing fields

to choose from, and the game features full-color graphics on the Apple

II.
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Pure-Stat Baseball

subLogic

This baseball simulation contains

extensive statistical features, and

should appeal to baseball fans

who like their simulations as real

istic as possible. One-or two play

ers can take part, managing any

team from the 1985 pro season

and eight classic teams from the

past. Included is a feature that lets

you create your own players or

draft them. Three stadiums are in

cluded on the disk, and there's an

optional stadium disk that con

tains all the major league stadi

ums in the U.S. You have control

over just about every variable,

and the program maintains a com

plete statistical record of every

team and every player. These stats

can be printed out as well as

viewed onscreen. Available first

for the Commodore 64; other ver

sions will follow.

Scavenger Hunt

Electronic Arts

Ozark Softscape, the developers

who created the successful games

of MULE, Seven Cities of Gold, and

Heart of Africa, are now offering a

program that's half computer

game and half board game. Scav

enger Hunt is for up to four play

ers, who use animated robots to

seek out bizarre items in the quest

to win. Commodore 64 and Apple

II versions are available.

Scoop

Telarium/Spinnaker

Spinnaker has expanded its Telar

ium line of graphics-and-text ad

ventures with The Scoop, based on

an Agatha Christie story. In this

new software adaptation, you take

the role of a London reporter try

ing to solve a mysterious series of

murders for his paper. The Daily

Courier. You must find clues, talk

to witnesses, eavesdrop on other

people's conversations, and get

the scoop on the murders. The

Scoop is available for Apple II-

series (128K) and Commodore 128

computers.

Your tee-shot is headed dm()ll the middle of tile fain()ay it! til e Alar; ST version of 
Accolade's Mean 18 golf gallle. 
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you tromp around various urban landscapes, you have all of the typical 
monster attributes-toxic breath, loud screams, and, of course, big feet. 
The Movie Mon sler Game fea tures colorful graphics and plenty of action. 
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Premier Word Processing

Package

THE

-CREATIVE COMPUTING

"PaperClip is easy to use, yet offers the advanced features of programs designed for the IBM PC. These include; block movej

copy, delete, macros, automatic page numbering, headers, footers, underlining, boldface, super and subscripts, variable -

character pitch, and custom character sets. The editing screen can be set up to 130 columns wide. & text can be scrolled in any

direction. A preview mode displays formatted text exactly as it will appear on the printed page. You may further define your

own formatting parameters, including, margins, line lengths, page length and spacing.

PaperClip contains over 30 printer files for all the current major models. The documentation is excellent and the disk itself un

protected, though keyed through a joystick port. This means you can make as many back-up copies as you like, but can use the

program only when the key is inserted." CREATIVE COMPUTING

"PaperClip is one of the easiest of the professional word processors to use, with a sensible

manual and plenty of aids for the accident-prone." OMPUTiNC N .'.

"a "must have" in an ideal software library" ELECTRONIC

"PaperClip is the Cadillac of word processors" OMNi

"an excellent full-featured word processor" THE BOOK OF C

So clearly superior, ...State-of-the-art word processing" ANTIC

"the ultimate word processor..." ANALOG

"...best professional word processor available" Hi:N

"exceptional word processing" INPUT "hard to beat" Ai

"You'll find yourself growing spoiled."-family computing

4 superb word processor,.. .the most sophisticated to da

"...does exactly what it was intended to do...and more"..11

"...most powerful of packages" COMMODORE MAGAZINE

"...facts attest to its excellence!" f

"You will not find a word processing package superior to this
One! CREATIVE COMPUTING

FkperQip
44The §1 Best Selling Word Processing Package

-BILLBOARD'S COMPUTER SOFTWARE CHARTS'.

Available for Commodore 64, Pet, all Atari home computers, and new enhanced 128K versions for Apple ll/e/c.

Atari 130XE and Commodore 128. COMING SOON: Paperclip Elite for IBM MS DOS, Amiga and Atari ST

99

JO Mural Street

Richmond Hill, Ontario

L4BIBS Canada

INCLUDED

'The Energized Software Company!"
WRITE TO US FOR FULL COLOR CATALOG of our products for Commodore, Atari, Macintosh, Apple and IBM systems

(787S Sky Park North,

Suite P, Irvine, California

USA 927it

Kll5IB8h9816

Telex. 509-139Telex 05-986-266

FEU TECHNICAL SUPPORT OH PKQDUCT INFORMATION PLEASE PHONE |41G| 581-9116 E I9B6 BATTERIES IACIUDED MACINTOSH APPLE ATARI COMMODORE AND IBM ARE REGISTERED TRADEMARKS RESPECTIVELY OF APPLE COMPUTERS INC ATARI INC . COMMODORE
BUSINESS MACHINES IMC 1ND IB" BUSINESS MACHINES INC "AS COMPILED FROM MATIOMAL RETAIL STORE SUES REPORTS FOR WEEK ENDING JJNUtRY S. I9BS IF (Oil WOULD LIKE 10 UPGRADE TD THE NEW SFELLPACK VERSION SEKD US TOUR ORISIMAl DISK PLUS

SIS DO IF rail CAM T FIND PAPERCLIP AT rOUR FAVOURITE SOFTWARE OUTLET TOU C»H ORDER DIRECT FROM US AT THE FULL SUGGESTED LIST PRIM (PLUS SS 00 FOR P0S1AGE AND SHIPPING! BY CALLING I BOO 3(7 570; ATUI i APPLE PAPERCLIP S59 95 PAPERCLIP II
FDR THE C1I1 S?9 99 ALL PRICES SHOWM ARE IN i! S. DOLLARS

THE Premier Word Processing 
Package - CREATIVE COMPUTING 
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"PaperClip is the Cadillac of word processors" OMNI 

"on excellent full-featured word processor" THE BOOK OF CO,. 

'SO clearly superior, .. . State-of-the-art word processing" ANTIC 

" the ultimate word processor .. . " ANALOG 

"" .best professional word processor available " RI .f'.: 

"exceptional word processing" INPUT "hard to beat " 4, I 

"You'll find yourself growing spoiled."-FAMILY COMPUTING 

A superb word processor,,,. the most sophisticated to dote!' 

': .. does exactly what it was intended to do ... and more" .. 

" .. . most powerful of packages" COMMODORE MAGAZINE 

': __ facts attest to its excellence!" FAMILY COMPUT,NG 

"You will not find a word processing package superior to this 
one l CREATIVE COMPUTiNG 

liThe # I Best Selling Word Processing Package"" 
-BILLBOARD'S CO,VlPU7ER SOFTWARE CHARTS.' 

Available for Commodore 64, Pet, al l Atari home computers, and new enhanced 128K versio ns fo r Apole II /e/c , 
AUri 130XE and Commodore 128. COMING SOON : Papercl ip Eli te fo r IBM MS DOS, Am iga and Atari ST. 

lD M ural Street 
Richmond Hill, Ontaflo 
L.f8 185 Canada 
(4'5 / 88' ,9941 
TeleK: 06 ·986 ·266 

Bl4IIERIFS INCLUDED 

"The Energized Software Company!" 

17875 Sky Park NOrTh, 
SUite P, lrvm e, Callfo rma 

USA 927 . 4 

WRIT! TO U5 FOR FULL COLOR CATALOC of our products for Commodore, Atari, Mac lntos.h, Apple and IBM systems. 
1416/ 881 ·9816 
Te /eK. S0 9 ·I l9 
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Shanghai
Activtsion

This is a new computer puzzle game based on the ancient oriental

game of Mah-jongg. The initially released version is for the Macintosh,

with MS-DOS and Apple II versions planned for release by the time

you read this. There are 144 tiles in the game, consisting of seven visu

ally different suits stacked in a five-level dragon-shaped pyramid. You

must remove them in pairs, and each game is different. This is a classic

game of strategy, memory, and luck. There are solitaire, mufti-layer

tournament, and head-to-head clock matches contained in the program.

Spitfire 40
Avaton Hill

This entertainment package is both a flight simulator and a World War

II airwar combat program, planned initially for the Commodore 64.

Other versions are to follow. You're at the controls of the Mark I Su-

permarine Spitfire, watching the dials, gauges, and compass, and trying

to keep the fuel pump operating as you go into a dive. You can save

your flight log to disk, recording kills and missions flown. Versions are

available for Commodore 64, Apple II, Atari, and IBM computers.

Spy Vs. Spy III: Arctic Antics
First Star

The two previous adventures in this series. Spy Vs. Spy and Spy Vs. Spy

III The Island Caper, brought players a successful combination of excel

lent color graphics and ingenious game play. The nonstop battle be

tween MAD Magazine's ingenious spies continues with this sequel set in

the frozen northland. Versions are available for the Commodore 64,

Apple II-series, and Atari eight-bit computers.

Stargiider

Firebird

This Atari ST space-combat action game promises to take full advan

tage of the ST's speed and color graphics. Using animated 3-D vector

graphics, you have a first-person perspective while piloting your attack

vehicle against an alien armada. The game features air-to-air and air-to-

ground combat simulations. Stargiider also uses digitized sound and re

quires you to develop your piloting skills to succeed. Commodore 64

and Apple II versions will soon be available as well.

Colorful 3D vector graphics are a part of Firebird's new Stargiider space action

game for the Atari ST.

subLogic

Scenery Disks
subLogic

Two new flight simulator scenery

disks, for use with Microsoft Flight

Simulator, Flight Simulator II, and

Jet, have been added to the list by

subLogic. These new programs in

clude a San Francisco/Bay Area

route that offers views of promi

nent buildings on Fisherman's

Wharf, Alcatraz Island, and the

Golden Gate Bridge, among other

sights; and a Japan route that de

tails the area from Tokyo to Osa

ka, with a rendition of downtown

Tokyo, Mt. Fuji, and many other

sights. The disks are available in

Commodore 64, Atari eight-bit,

and IBM PC formats.

Tass Times

In Tonetown

Activision

This illustrated text adventure is a

bizarre trip through an alternate

reality. You can't get into Tone-

town unless you're tass (an up-to-

the-minute variation of cool).

You're in search of Gramps, and

you end up in a dream world aid

ed by a dog reporter, and...need

we say more? This promises to be

one of the more offbeat entries

from a company that has pro

duced a variety of other innova

tive programs, such as the very

popular Little Computer People.

Tass Times In Tonetown will be

available for all major personal

computer systems.

10th Frame
Access

This is a Commodore 64 bowling

simulation game from the same

company that developed the pop

ular Leader Board golf simulation

for the Commodore. As in Leader

Board, 10th Frame features full-

color graphics and attention to the

details of game play.
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Activision 
This is a new computer puzzle game based on the ancient oriental 
game of Mah-jongg. The initially released version is for the Macintosh, 
with MS-DOS and Apple II versions planned for release by the time 
you read this. There are 144 tiles in the game, consisting of se-:en visu­
ally different suits stacked in a five-level dragon-shaped pyramId. You 
must remove them in pairs, and each game is different. This is a classic 
game of strategy, memory, and luck. There are solitaire, multi-layer 
tournament, and head-to-head clock matches contained in the program. 

Spitfire 40 
Avalon Hill 
This entertainment package is both a flight simulator and a World War 
II airwar combat program, planned initially for the Commodore 64. 
Other versions are to follow. You're at the controls of the Mark I Su­
permadne Spitfire, watching the dials, gauges, and compass, and trying 
to keep the fuel pump operating as you go into a dive. You can save 
your flight log to disk, recording kills and missions flown. Versions are 
available for Commodore 64, Apple II , Atari, and IBM computers. 

Spy VS. Spy Ill: Arctic Antics 
First Star 
The two previous adventures in this series, Spy Vs. Spy and Spy Vs. Spy 
Il: The Island Caper, brought players a successful combination of excel­
lent color graphics and ingenious game play. The nonstop battle be­
tween MAD Magazine 's ingenious spies continues with this sequel set in 
the frozen northland . Versions are available for the Commodore 64, 
Apple II-series, and Atari eight-bit computers . 

Starglider 
Firebird 
This Atari ST space-combat action game promises to take full advan­
tage of the STs speed and color graphics. Using animated 3-D vector 
graphics, you have a first-person perspective whi le piloting your attack 
vehicle against an alien armada. The game features air-to-air and ai r-to­
ground combat simulations. Starglider also uses digitized sound and re­
quires you to develop your piloting skills to succeed. Commodore 64 
and Apple 11 versions will soon be available as well. 
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This illustrated text adventure is a 
bizarre trip through an alternate 
reality. You can't get into Tone­
town unless you're tass (an up-to­
the-minute variation of cool). 
You're in search of Gramps, and 
you end up in a dream world aid­
ed by a dog reporter, and ... need 
we say more? This promises to be 
one of the more offbeat entries 
from a company that has pro­
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This is a Commodore 64 bowling 
simulation game from the same 
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ular Leader Board golf simulation 
for the Commodore. As in Leader 
Board, 10th Frame features full­
color graphics and attention to the 
details of game play. 



Thomas Hi. Disch 's Amnesia
Electronic Arts

This is the first all-text adventure game from Electronic Arts, and

they've used the expertise of award-winning science fiction author

Thomas M. Disch to make it a good one. The plot reads like your worst

nightmare: A strange woman wants to marry you, someone wants to

kill you, the state of Texas wants you for murder, and you don't know

who you are. The game covers more than 4000 locations in Manhattan,

including the entire subway system. The game is available in Commo

dore 64, Apple II, and IBM versions.

Time Bandit
Michtron

This is one of several new Atari ST entertainment programs from Mich

tron, and it's an excellent action game with great depth of play. There

are 16 different arcade levels within 16 lands you'll explore—more

than 3,000 screens in all. Three adventure games are a part of the ar

cade levels, also. The detailed color graphics smoothly scroll in all di

rections, and a special two-player twin-screen mode gives Time Bandit

even more playability.

The Toy Shop
Br&derbund

Build your own mechanical toys, customizing them in a variety of dif

ferent ways, with this innovative new package from Broderbund. There

are 20 different toys that you put together. They're fully operational,

and all of the material you need to build them comes with the kit. The

Toy Shop is available for the Commodore 64 and Apple II computers.

Trinity
Infocom/Activision

Magic and hard science coexist in the alternate universe of Trinity. The

game plunges you into the middle of an exploration across time and

space as you try to reshape history. The climax of the game, if you

make it that far, occurs at the dawn of the atomic age just as the first

atomic blast is to occur in the New Mexico desert—project Trinity. This

is a new all-text adventure from the highly respected Infocom group,

and is aimed at a standard level of play. Versions are available for all

major personal computer systems.

Uninvited

Mindscape

In the midst of a gothic mansion, with demons and gremlins stalking

your every move, you try to overcome the black magic that has over

taken the place in this graphics-and-text adventure for the Macintosh.

The game features sophisticated animation and digitized sound, as well

as a complex plot.

World Games

Epyx

The popularity of Epyx's Summer

Games, Summer Games U, and

Winter Games, has led to the re

lease of World Games, which fea

tures eight new athletic events set

in different countries around the

world. As with the earlier games

in this series, the color graphics

are excellent and the game play is

varied and action-oriented. This

will be available for all major per

sonal computer systems.

Cliff-diving is one of eight athletic con

tests in Epyx' nezv World Games, avail

able for most personal computers.

Access Software

2561 S. 1560 W.

Woods Cross, UT 84087

Accolade

20833 Stevens Creek Blvd.

Cupertino, CA 95014

Activision

2350 Bayshore Frontage Rd.

Mountain View, CA 94043

Avalon Hill Came Company

Microcomputer Games Division

4517 Harford Rd.

Baltimore, MD 21214

Brtsderbund Software

17 Paul Dr.

San Rafael, CA 94903

Classic Image

510 Rhode Island Ave.

Cherry Hill, NJ 08002

Electronic Arts

1820 Gateway Dr.

San Mateo, CA 94404

Epyx

1043 Kiel Ct.

Sunnyvale, CA 94089

Firebird Licensees

P.O. Box 49

Ramsey, Nj 07446

First Star Software

18 East 41st St.

New York, NY 10017

Infocom

125 CambridgePark Dr.

Cambridge, MA 02140

Mastertronk International

7311B Grove Rd.

Frederick, MD 11701

Michtron

576 South Telegraph

Pontiac, MI 48053

MkroProse Software

12OLakefront Dr.

Hunt Valley, MD 21030

Mindscape

3444 Dundee Rd.

Northbrook, IL 60062

Polanoare/Penguin Software

2600 Keslinger Rd.

P.O. Box 311

Geneva, IL 60134

Strategic Simulations (SSI)

1046 N. Rengstorff Ave.

Mountain View, CA 94043

SubLogic

713 Edgebrook Dr.

Champaign, IL 61820

Telarium

Spinnaker Software

One Kendall Square

Cambridge, MA 02139
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Thomas M. Disch's Amnesia 
Electronic Arts 
This is the first all-text adventure game from Electronic Arts, and 
they've used the expertise of award-winning science fic tion author 
Thomas M. Disch to make it a good one . The plot reads like your worst 
nightmare: A strange woman wants to marry you, someone wants to 
kill you, the state of Texas wants you for murder, and you don 't know 
who you are. The game covers more than 4000 locations in Manhattan, 
including the entire subway system. The game is available in Commo­
dore 64, Apple II , and IBM versions. 

Time Bandit 
Michtron 
This is one of several new Atari ST entertainment programs from Mich­
tron, and it's an excellent action game with great depth of play. There 
are 16 different arcade levels within 16 lands you' ll explore-more 
than 3,000 screens in all. Three adventure games are a part of the ar­
cade levels, also. The detailed color graphics smoothly scroll in all di­
rections, and a special two-player twin-screen mode gives Tillie Balldit 
even more playability. 

The Toy Shop 
Br0derbund 
Build your own mechanical toys, customizing them in a variety of dif­
ferent ways, with this innovative new package from Br0derbund. There 
are 20 different toys that you put together. They're fully operational, 
and all of the material you need to build them comes with the kit. The 
Toy Shop is available for the Commodore 64 and Apple II computers. 

Trinity 
InJocom/ Activision 
Magic and hard science coexist in the alternate universe of Trillity. The 
game plunges you into the middle of an exploration across ti me and 
space as you try to reshape history. The climax of the game, if you 
make it that far, occurs at the dawn of the atomic age just as the first 
atomic blast is to occur in the New Mexico desert-project Trinity. This 
is a newall-text adventure from the highly respected lnfocom group, 
and is aimed at a standard level of play. Versions are available for all 
major personal computer systems. 

Uninvited 
Mindscape 
In the midst of a gothic mansion, with demons and gremlins stalking 
your every move, you try to overcome the black magic that has over­
taken the place in this graphics-and-text adventure for the Macintosh. 
The game features sophisticated animation and digitized sound, as well 
as a complex plot. 

World Games 
Epyx 
The popularity of Epyx's 511 III Iller 
Games, Summer Games II , and 
Willter Gallles, has led to the re­
lease of World Gallles, which fea­
tures eight new athletic events set 
in different countries around the 
world. As with the earlier games 
in this series, the color graphics 
are excellent and the game play is 
varied and action-oriented. This 
will be available for all major per­
sonal computer systems. 

Cliff-diving is one of eight athletic CO II ­

tests i" Epyx' new World Games, avail­
able fo r most persolla/ computers. 

Access Software 
2561 s. 1560 W. 
Woods Cross, UT 84087 

Accolade 
20833 Stevens Creek Blvd. 
Cupertillo, CA 95014 

Activisioll 
2350 Bayshore Frolltage Rd. 
Moulltaill View, CA 94043 

AvalotJ Hill Game Company 
Microcomputer Games Divisio1l 
4517 Harford Rd. 
Bal/imore, MD 21214 

Br.derbulld Software 
17 Paul Dr. 
5011 Rafael. CA 94903 

Classic Image 
510 Rhode Isla lid Ave. 
Cherry Hill, NJ 08002 

EleetTouic Arts 
1820 Gateway Dr. 
5011 Mateo, CA 94404 

Epyx 
1043 Kiel Ct. 
sUIHlyvale, CA 94089 

Firebird Licensees 
P.O. Box 49 
Ramsey, NJ 07446 

First Star Software 
18 East 41st St. 
New York, NY 10017 

In/ocam 
125 CambridgePark Dr. 
Cambridge, MA 02140 

Masterlrouic Internatio1lal 
7311B Grove Rd. 
Frederick, MD 21701 

Michtro'l 
576 South Telegraph 
POlltiac, MI 48053 

MicroProse Software 
120 Lakefrollt Dr. 
HI/ lit Valley, MD 21030 

Milldscape 
3444 DUlldee Rd. 
Northbrook, IL 60062 

Palanvare/ Pengllin Software 
2600 Keslillger Rd. 
P.O. Box 311 
Gelleva, IL 60134 

Strategic siml/latiolls (551) 
1046 N. Rengstorf{ Ave. 
Mountain View, CA 94043 

sl/bLogic 
713 Edgebrook Dr. 
Cilampaigll, IL 61820 

Telarill11l 
Spinnaker Software 
One Kelldafl Square 
Cambridge, MA 02139 
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THE CMO ADVANTAGE

TO ORDER

CALL TOLL FREE

1-800-233-8950
DEPARTMENT A210

TELEX 5106017898

OR MAIL YOUR ORDER TO:

COMPUTER MAIL ORDER

Department A210

477 E. Third Street

Williamsport, PA 17701

HOME COMPUTERS

^^ —•^«; itP

POLICY
Add 3% {Minimum S7.00) shipping and nandl-

ing. Larger shirjments may require additional

charges. Personal am) company checks require

3 weeks lo dear. For faster delivery use your

credit card or send cashier's check or bank

money order Pennsylvania residents add 6%

sales tax. All prices are subject to change and

all Hems are subject to availability Defective soft■

ware will be replaced with the same item only

Hardware will be repaired or replaced at our

discretion within the the terms and limits of the

manjfacturer's warranty. We cannot guarantee

compatibility. All sales are final and returned

shipments are subject to a restocking fee.

EDUCATIONAL INSTITUTIONS

CALL TOLL FREE

1-800-221-4283

CANADIAN ORDERS

1-800-268-3974
Ontario/Quebec

1-416-828-0866
In Toronto

1-800-268-4559
Other Provinces

TELEX: 06-218960

2505 Dunwin Drive,

Mississauga, Ontario
Canada L5L1T1

All puces shown are tor USA orders Call the

Canadian Office for Canadian prices

THE CMO ADVANTAGE
*- Next day shipping on all in-stock items.

Orders Irom outside Pennsylvania save

state sales tax

There is no limit and no deposit on C.O.D.

orders.

There is no extra charge for using your

Visa or MasterCard and your card is not

charged until we ship

No waiting period for cashier's checks.

We accept purchase orders from qualified

corporations. Subject to approval.

Educational discounts available to

qualified institutions. (See the toll free

educational phone number above)

FREE CATALOG MEMBERSHIP

ATARI
6SXE (S4K) 589.99

130XE (1213K) $129.00

5205T (512K) $369.00

520ST Monochrome System

• 520ST wnh modulator

• disk drive

' ™use LOW, LOW
ID9° SYSTEM PRICE

• Basic am .aaaa
• Neochr0me 554900
Sampler

• monochrome monitor

520ST Color System

• 520ST with modulator

• disk drive

. mouse LOW. LOW

. logo SYSTEM PRICE

• Basic S74QOO
• Neochrome

Sampler

• color monitor

Atari 1040 System CALL

8O0XL 64K S69.99

1010 Recorder $49.99

1050 Disk Drive $129.00

1020 Printer $29.99

1027 Letter Duality Printer S99.99

M301 Direct Connect Modem....$39.99

APPLE
APPLE Ite CALL

APPLE lie CALL

Me LCD Display $249.00

COMMODORE
Amiga Package

• 512K

• 2 - 3V21' DS Disk Drives

• Amiga RGB Monitor...$15d9.0O

C64 Package

• C64 • C1541

• Taxan 22a $499.00

C12S Package

• C128 • C1571

• NAP8562 Monitor $779.00
GEOS $49.99

64C Computer $199.00

12SC Computer $269.00

C1S71 (Disk Drive

for C128) $249.00

C1902 (RGB 13" Monitor

lor C128 CALL

C1670 (Modem for C1 20)5149.00

C1530 Datasette $39.99

C1660 Auto Modem 559,99

Xetec SuperGraphix 8K S69.99
Micro R8D 128/64 Interlace $54.99

C128 Universal Monitor Cable $9.99

C128 512K Exp $229 00

PORTABLE COMPUTERS

PC-8201 16K Computer S339.00

PC-8231 Disk Drive $599.00

PC-8221A Thermal Printers S149.00

PC-B281A Data Recorder S99.99

SPECIAL

■ NEC 8201 Computer

• 8K Ram Cartridge *—_—.„„
■ 300 Baud Modem S37900

SHARP

PC-1350 S149.00

PC-1261 S149.00

PC-1500A .5169.00

PC-1250A $89.99

CE-125 Prinier/Cassette ...$129.00

CE-150 Color Printer Cassette.S149.00

CE-161 16K HAM S129.00

PC-7000 PC Compaiible CALL

ACCESSORIES

AMARAY

80 Column Printer Stand $14.99

CURTIS

Side Mount SS-1... ....$19.99

Side Mount AT SS-2.... S34.99

Universal Stand SS-3 $19.99

Diamond SP-1 529.99

Emerald SP-2 S39.99

Sapphire SPF-1 $49.99

Ruby SPF-2 $59.99

Universal Printer Stand S14.99

Static Mat S29.99

DATA SHIELD

300 Watt Backup 5379.00

500 Watt Backup $589.00

Turbo 350 Wall Backup.. $449.00

P125 Power Director S99.99

P150 Power Diredor vWModemS119.00

S85 Surge Protector S69.99

S100 Surge Protector 579.99

KENSINGTON

Master Piece.. 599 99

Master Piece + ..$119.00

KEYTRONICS

KB5150/KB5l51/KB5151Jr CALL

KB5152B/Ke5153/KB5H9Jr CALL

MEMORY CHIPS

4164 RAM Chips (ea.) 51.99

129 RAM Chips (ea.) $4.99

256 RAM Chips (ea.) 53.99

■ Polaroid
Palette $1399.00

Power Processor $229.00

Illuminated Slide Mounter.. $39.99

Polacolor 2 Pack film $18.99

Thai HCWLETT
mL/iM PACKARD

41CV $139.00

41CX $199.00

HP 11C $49.99

HP 12C S75.99

HP 15C $75.99

HP 16C $89.99

HPIL Module $98.99

HPIL Cassette or Printer. S359.99

Card Reader $143.99

Extended Function Module $63.99

Time Module S63.99

We slock the full line of

HP calculator products

DISKETTES

GENERIC

SVt" DS/DD $10.99

5%" DS/DD (loppy disks

(Box of 10) $25.99

maxell
3V?" SS/DD (10) S18.99

3*4" DS'DD (10) $29.99

BW" MD-1 SS/SD (10) S11.99

5V MD-2 DS/DD (10) S16.99

5W" MD-2-HD tor AT (10) S29.99

SONY

MD1-5V4" SS/SD (10) $9.99

MD2-5'/j" DS/DD (10) $13,99

MD2HO-5'.V High Density (10).$28.99

MFD1-3V SS/DD (10) $18.99

MFD2-3'V DS/DD (10) $29.99

1™ Verbatim.
5'/«" SS/DD $12.99

S»" DS/DD $24.99

Disk Analyzer.. $24,99

DISK HOLDERS

AMARAY
50 Disk Tub 5W" S9.99

30 Disk Tub 3V;" $9,99

100 Disk Tub 5V4" w/Iock $19.99

INNOVATIVE CONCEPTS

Flip'n File 10 $2.49

Flip'n File 50 $11.99

Fhp'n File Data Case $9.99

Volksmodem $59.99

Volksmodem 300/1200 $139.00

Signalman Express $209 00

Lightning 2400 Baud S329.00

Ughtning Hall Card (PC) 5349.00

Expressi (PC Halfcard) S149.00

6480 (64/128) 300/1200 Baud..SH9.00

520 1?00 BPS (Atari ST) $139.00

Omega 80 (Amiga) $139.00

A3T
Reach 1200 Baud Hall Card....S399 00

DIGITAL DEVICES

AT300 ■ 300 Baud (Alari) $99.99

BVERBX

1200 Baud Internal (IBM/PC)...S149 00

5) Hayes
Smartmodem 300 $139.00

Smarimodem 1200 $389.00

Smartmodem 1200B $359.00

Smartmodem 2400 S589 00

Micromodem lie 5149.00

Smart Com II .,$89.99

Chronograph 5199.00

Transet 1000 S3O9.0O

| Novation![ffi

Smart Cat Plus $299.00

J-Cat 599.99

Novation 2400 $499.00

tlMimncnciL
MPemmciiALs

1200 Internal S139.00

1200 External $169.00

1200 Multifunction Modem $269.00

Quadmodem II

300/1200 5299.00

^J SUPRA

MPP-1064 AD/AA (C-64) S69.99

1200 AT (Atari 8 Bit) $149.00

1200 ST (520 300/1200 Baud).S149.00

DRIVES

IOMEGA

A210H 10 + 50 $1995 00

A220H 20 + 20 $2499 00
Save on 10 S 20 Cans CALL

TALLGRASS
25, 35, 50. 80 meg (PC)

from S1299.00

IRWIN
T110 Tape Back-up $449.00

EVEREX
60 Meg internal Backup System$799.00
20 Meg Streamer $699.00

MOUNTAIN

Hard Dnves CALL
Hard Card 20 MB S699 00

Hard Card 30 MB S999.00

Tape Back-Up CALL

PRIAM
40. 60 MB Inner Space CALL
Shared Data CALL

Shared Space CALL

RACORE

1500 Expansion Chassis. S379 00
1500 Chassis w/DMA $429.00

2101 256K Memory S179.O0
2103 512K Memory S199 00

CMS
10 Meg with controller S369.00

20 Meg wilh controller $469 00
Rambo-AT $229.00

ALLIED TECHNOLOGY

Apple II.IJ + ,lle V; height $109.00

INDUS

Atari GT S189.00

C-64 /128 GT S189 00
MSD

SD1 C-64 Single $219 00

SD2 C-64 Dual $469.00

TANDON

320K 614" (PC) $99.00

TEAC

320K5V4" 599.00

TO ORDER 
CALL TOLL FREE 
1-800-233-8950 

DEPARTMENT A210 
TELEX 5106017898 

OR MAIL YOUR OROER TO: 

COMPUTER MAIL ORDER 
Department A210 

477 E. Third Street 
Williamsport, PA 17701 

POLICY 
Adcl3Cib (Minimum 57.00) shipping anc! hand­
Ing. Larger shlpments may require iICIdilional 
Char~s. Personal and company CheckS require 
3 weeks Ie; dear. Fw laster delivery use your 
credit card Gr send cashier's chrck 01' bank 
mooey OI'der. Ptnnsyl'o'l1lnia resklents add 6% 
sales tax. An prices are subjecl to dlange and 
an items¥e ~ 10 ~Wty. OelectM! soft· 
Wire wil b! replaced with I!!! SIITIe ilem only. 
Hanlwue win be repaired or Itpiaced al our 
discretion wittin the the terms and limits of ttle 
manulaclL/l'er's ..... arramy. We cannol gUMOI'lIM 
ComllillibUity. All sales are lina! all! rttumed 
Shipments are subject 10 a 1e5locJr.ing lee. 

EDUCATIONAL INSTITUTIONS 

CALL TOLL FREE 
1·800·221·4283 

CANADIAN ORDERS 
1-800-268-3974 

Ontario/Ouebec 

1-416-828'{)866 
In Toronto 

1-800-268-4559 
Other PrOVlIlCtS 

TELEX: 06·218960 
2505 Dunwin Drive, 
Mississauga, Ontario 

Canada l5l1Tl 

All prices Shown are lor U.S.A. orders Call the 
Canadi., Otfice tor Canadiilf1 prices. 

THE CMO ADVANTAGE 
... Next day shipping on allln·stock items. 

... Orders Irom outside ~nnsytvania save 

state sales tiX. 

... There is 00 irn~ ancIoo deposil on C.O.D. 
orders. 

... There Is no extra Charge for using YOllr 
Visa or MasterCard and YOllr card is not 
charged unlll we ship 

... No waiting period IOf cashier's checkS. 

... We accept purchase order.; from QlSiIiecI 
corporations. Subject to approval. 

... Educational discounts available to 
qua~lfed institutions. (See the tOl! free 

educational phone number above) 

... mEE CATALOG MEMBERSHIP 

65XE (64K) . ........... .......... . $89.99 
130XE (128K) . .. ......... ....... $129.00 
520ST (512K) ........ .. .. ....... S369.00 

520ST Monochrome System 
• 520ST with modulator 
• disk drive 

mouse 
• logo 
• Basic 
• Neochrome 

Sampler 

LOW, LOW 
SYSTEM PRICE 

$54900 

• monochrome monilor 

520ST Color System 
• 520ST with modulator 
• disk dnve 
• mouse 
• logo 
• Basic 
• Neochrome 

Sampler 
• color monitor 

LOIV, LOW 
SYSTEM PRICE 

$74900 

Alari 1040 Syslem ....... CALl 
BOOXl 64K. .......... . ..... S69.99 
1010 Recorder ...... $019.99 
1050 Disk Drive ...................... $129.00 
1020 Printer. .. ..$29.99 
1027 Leller Quality Printer ....... $99.99 
M301 Direct Connect Modem ... 539.99 

APPLE Ue .................................. CALL 
APPLE IIc ................................. CALL 
Ilc LCD Display ....................... S249.OO 

COMMODORE 
Ami". P.ek.". 

512K 
• 2 - 3W' OS Disk Drives 
• Amiga AG9 Monilor .. S1599.00 

C84 P.ek.ge 

• C6<1 • CI541 

• Taxan 220. ................... S499.00 

C128 P.ek."e 
• C128 • C1571 

64C Computer .. .. .......... ... $199.00 
f28C Computer .. ... .. .. ...... S269.00 
C1571 IDlsk Drive 

for Cf28) .. _ .... _ .. " ........ ,,$249.00 
C1902 (ROB 13" Monitor 

lor C128 ............................ CALL 
C1670 (Modem for C128)$149.00 
CI530 Oalaselte ...... $39.99 
C1660 AUlo Modem ................... S59.99 
Xetec SuperGraphix 8K ............. S69.99 
Micro A&O 128/64 Interface ....... S54.99 
CI28 Universal Monitor Cable ..... $9.99 
C128 512K E.p ...... S229.00 

PORTABLE COMPUTERS 
NEe 

PC-8201 16K Computer .. S339.00 
PC·8231 Disk Drive ...... S599.00 
PC-8221A Thermal Printers ..... 5149.00 
PC·8281A oala Recorder ......... S99.99 

SPECIAL 
NEC 8201 Computer 

~R~~uJ~~~~ ........ $37900 
SHARP 

PC-I350 ............................... SI49.oo 
PC-12S1 
PC-ISOOA 

PC·'25OA 

........... 5149.00 

.... SI69.oo 
............. 589.99 

CE·125 PnnterfCassene .......... $129.00 

CE·1SO Color PMter Casseae.$149.oo 
CE·1SI 16K RAM ...... ..... 5129.00 
PC-7000 PC Compatible ...... ....... CALl 

FhO'l HEWLETT a.::r... PACKARD 
41CV .. ............... " .. 5139.00 
<llC>: .. ...... $199.00 

HP I1C ..... ............ .... . . ...... $49.99 

HP 12C .................................... $75.99 

HP 15C ......... . 
HP 16C ............................ . 

. .... $75.99 
.. 589.99 

HPIL Module ............. $98.99 
HPIL Cassene or Printer ......... 5359.99 
Card Reader.. .. .......... SI43.99 

Extended Function Module ....... 563.99 
Time Module. . .................. S63.99 

W. stoek the full line of 
HP c.fculator products 

Volksmodem ..... . ..................... S59.99 
Volksmodem 30011200 ............ SI39.00 
Signalman Express ......... ....... 5209.00 

Ughlning 2400 Baud ..... .......... S329.OO 
Lightning Hall Card (PC) ......... S349.OO 
Expressl (PC HaUcard) ............. $149.oo 

6480 (641128) 30011200 8aud .. S119.00 
520 1200 BPS (Atar i S1) ... SI39.00 
Omega eo (Amlga) ................. SI39.00 

ASr 
Reach 1200 Baud Half Card ... 1399.00 

DIGITAL DEVICES 
AT300 . 300 Baud (Atari ) .......... 599.99 

EVEREX 
1200 Baud Internal (IBM/PC) .. 5149.00 

mHayes 
Smaftmodem 300 .................... $139.00 
Smartmodem 1200.... . ... 5389.00 
Smartmodem 1200B ............... 5359.00 
Smartmodem 2400..... ..$589.00 

Micromodem lie. . ................ 5149.00 
Sman Com II ......... ................... $89.99 
Chronograph .......................... $199.00 
Transet 1000 ........................... $309.00 

Smart Cat Plus .. 

J-Cal ................. . 
Novation 2400 .. . 

1200 Internal 

1200 External 

. ..... $299.00 
........... $99.99 

...... $499.00 

.. $139.00 
..... $169.00 

1200 Multitunctlon Modem ...... S269.00 

~ . 
Quadmodem n 
30011200 ..... ......... .................. 5299.00 

.~ SUPRA 

MPP·l064 Ao/AA (C-64) ........... $69.99 
1200 AT (Atari 8 Bil) ........ ....... $149.00 

1200 8T (520 30011200 Baud).5149.00 

ACCESSORIES DISKETTES DRIVES 
AMARAY 

80 Column Printer Siand .......... $14.99 

CURTIS 
Side Mounl 55·1 ..... ....... ..... .... 519.99 
Side MOUn! AT SS·2 .. ... ......... 534.99 

Universal Siand SS-3 .............. 519.99 
Diamond SP·l ........................... $29.99 
Emerald SP·2 .................. . . .. 539.99 

.$019.99 
...... ,.SS9.99 

SapphIre SPF-l ... 
Ruby SPF-2 
Universal Prinl81 Sland ... 514.99 
Static Mat .................. $29.99 

DATA SHIELD 
300 Watt Backup .......... .......... 5379.00 
500 Wan Backup ....... 5569.00 
Turbo 350 Wan Backup ........ $0149.00 
PI25 Power 0 118Ctor .................. 599.99 
PISO POWitr 0.1eC101 wlModem5119.oo 
S8S Surge Protector .................. $69.99 
S1(lO Surge Protector ................ $79.99 

KENSINGTON 
Master Piece. 
Master Piece + 

........... $99.99 
........... . $119.00 

KEVTRONICS 
KB515OIKB51 5 I/KB5151 Jr ........... CALL 
KB5152B/KB5153/KB5149Jr ....... CALL 

MEMORY CHIPS 
4164 RAM Chips ................. Iea.) 51 .99 
128 RAM Chips..... . ..... (ea.) 54.99 
256 RAM Chips .................. (ea.) $3.99 

• Polaroid 
Palene .. . .......................... $1399.00 
Power Processor ..... $229.00 
Illuminated Slide Mounter ......... 539.99 

GENERtC 
SV .. ' DSIDD ... 

IBM 
sv." os/oo 1I0ppy disks 

.$10.99 

(Box of 10) ........ .. ..................... 525.99 

maxell 
3Y1 " SSIDD (10) ........................ SI8.99 
3'h" OS/OO (to) ....................... $29.99 
5Voo" MO.! SS/SO (10) ............... Sl1 .99 
5V. " Mo·2 oSIDD (10) ............. $16.99 
5Y'" MD-2·Ho for AT (10) ......... $29.99 

SONY 
MOI -5V~" SS/So (10) ................. 59.99 
M02-5V." oSIDD (10) ................ $13.99 
MD2HD-SV." High Density (10).$28.99 
MFDI-3'h" SSIOO (10) .............. $18.99 

MF02-31h" Os/oD (10) .............. 529.99 

,'J \erbalim. 
5V. " SSfDD ...... SI2.99 
5V." oSIDo ........ ...................... $24.99 
Disk Analyzer ............................ S24 .99 

DISK HOLDERS 
AMASaY 

so Disk Tub 5V. " ................... .... S9.99 
30 Disk Tub 311:1· ......... $9.99 
100 DiSk Tub 5V.·· wnOCk ......... $19.99 

INNOVATIVE CONCEPTS 
....... $2.49 

.......................... SI 1.99 

IOMEGA 
A210H 10 + 10 .................... $1995.00 
A220H 20 + 20........... ..S2499.00 
Save on 10 & 20 Cans ............... CALL 

TALLORASS 
25. 35, SO, 80 meg (PC) 

........... ......... from 51299.00 
IRWIN 

Tll0 Tape Back·up ................. $449.00 
EVER EX 

60 Meg Internal BaCkup SYSlem5799.00 
20 Meg Streamer... . .......... $699.00 

MOUNTAIN 
Hard Onves ................ ................ CALl 
Hard Card 20 M8 .................. 5699.00 
Hard Card 30 MB ......... ... ....... S999.00 
Tape Back·Up .. ................ ......... CALL 

PRIAM 
40, 60 MB Inner Space ............. CALl 
Shared oala ............................... CALl 
Shared Space ............................. CAU 

RACOAE 
1500 Expansion Chassis ... $379.00 
1500 Chassis wlDMA ..... $0129.00 
2101 256K Memory ................. 5179.00 
2103 512K Memory ................. SI99.00 

eMS 
10 Meg with controller ............ $369.00 
20 Meg with controller ..... ... $469.00 
Rambo-AT........... . .... $229.00 

ALLIED TECHNOLOGY 
Apple n,1I + ,lie Y, heighL ... ..... 5109.oo 

INDUS 
Alari GT......... ..$189.00 
C-64 /128 GT .. ....................... 5189.00 

MSD 

~g~ g: g~na~~~ .......... :::::::::::~~~ :: 
TANDON 

320K 5V." (PC) ......................... S99.OO 

TEAC 



SOFTWARE FOR IBM

ANSA SOFTWARE

Paradox ..S499.00

ASHTON-TATE

Framework II CALL

dBase III Plus CALL

BATTERIES INCLUDED

Isgur Portfolio $159.00

BORLAND

Lightening S59.99

Sidekick (unprotected) S57.99

Reflex $59.99

Travelling Sidekick 544.99

Turbo Prolog.. S64.99

CENTRAL POINT

Copy II PC-Backup S29.99

PC Oplion Board S84.99

DECISION RESOURCES

Chanmasier $229.00

Signmaster S159.00

Diagram Master .$209.00

Map Master $259.00

FIFTH GENERATION

Fast Back S89 99

FUNK SOFTWARE

Sideways $44.99

HARVARD SOFTWARE INC.

Total Project Manager $269.00

Presentation Graphics $239.00

IMSI

PC Mouse/Dr. Halo Si 19.00

LIFETREE

Volkswfiter III $149.00

LIVING VIDEOTEXT

Think Tank S109.00

Ready S64.99

LOTUS

Symphony CALL

1-2-3 Version 2 CALL

MECA SOFTWARE

Managing Your Money 2.0 S99.99

Manage Your Market S89.99

MICROPRO

WordStar 2000 S239.00

WordStar 2000 + $289.00

WordStar Pro. w/GL Demo $189.00

MICRORIM SOFTWARE

R:Base 5000 5359.00

Clout 2.0 S129.00

R:Base System V S469.00

MICROSOFT

Flight Simulator S34.99

MultiPtan S129.00

Word 3.0 $279.00

Mouse $139.00

MICROSTUF

Crosstalk XVI S89.99

Crosstalk Mark IV ....S149.00

Remote SB9.99

MULTIMATE

Multi Male Word Pioc CALL

Advantage $269.00

NOUNEMON

Intuit S69.99

NORTON

Norton Utilities 3.1 $57.99

ONE STEP

Golf's Best Pinehurst $34.99

PFS: IBM

Proof S59.99

File/Graph (ea.) $84.99

Report $74.99

Write/Proof Combo SB4.99

THE SOFTWARE GROUP

Enable S349.00

SATELLITE SYSTEMS

Word Perfect 4.1 $219.00

SORCIM/IUS

Accounting

AP/AR/GUINV/OE (ea.) S319.00

SuperCalc III S219.00

EasyWriter II System .$239.00

Super Project S219.00

SuperCafc 4 $329,00

SUBLOQIC

Jet $37.99

Canon
A40.A5Q.A55 from $239.00

LBP-8A1 Laser $1999.00

■^CITIZEN
MSP-10 (80 col.) S279.00

MSP-15 (132 COl.) $419.00

MSP-20 00 col.) $349.00

MSP-25 (132 COl). $499.00

MSP-35 (LQ) $449.00

crroH

Prownter 1550P S299.00

Starwnter 10-30 S299.00

24 LO $829.00

corona

Lazer LP-300 $2199.00

DIABLO

D25 Daisywheel $549.00

635 Daisywhea! ..$1099.00

D80IF Daisywheel CALL

d*isvwriter
2000 $699.00

EPSON
Homewriter 10. LX-BO CALL

FX-85, FX-286. RX-100 CALL

DX-10. DX-20, DX-35 CALL

SO-2000. Hi-80. HS-80. AP-80 CALL

LQ-800, LO-1000. EX800 CALL

JUKI
6000 Letter Quality CALL

6100 Letter Quality CALL

6200 Letter Quality CALL

6300 Letter Quality CALL

6500 Letter Quality CALL

5510 Dot Mairix Color.. CALL

LEGEND

880 Dot Matrix 100 cps $179.00

1080 Dot Matrix 100 Cps $259.00

1380 Dot Matrix 130 cps S289.00

1385 Dot Matrix 165 cps S339.00

NEC
3000 Series $779.00

8000 Series $1099.00

ELF 360 ..$399.00

P560. P660, P760 CALL

OKIDATA
182, 183, 192, 193. 2410. 84 CALL

Okimate 10 (Specify C64/Atari)$ 189.00

Okimate 20(IBM). 282, 283 CALL

Okidata 93 $289.00

Panasonic
KX1080 Si 99.00

KX1091 $229.00

KX1092 $359.00

KX1592 $^69.00

KX1595 $659.00

Quadjet $199.00

Quad Laser LS-1000 CALL

VJSilYER-REEO

550 Letter Quality $299.00

800 Letter Quality $699.00

SG-10C (C64 Interface)... CALL

SB/SD;NX/NUSR Series CALL

Powertype Letter Quality CALL

Texas Instruments
TI850 $529.00

TIB55 $639.00

TI865 S799.0O

TOSHIBA
P321 (80 column) $489.00

P341 (132 column) $749.00

P351 (132 column) $1049.00

MULTIFUNCTION CARDS

AST
RamVantage $349.00

Rampage-PC S299.00

Six Pack Premium $219.00

Six Pack Plus $169.00

I/O Plus II $139.00

Advantage-AT $369.00

Preview Mono $299.00

PC Net Cards $379,00

5251/11 On-line $669.00

5251/12 Remote $579.00

5251/11 Plus $719.00

IRMA 3270.-..™™™. $839.00
IRMA Print $999.00

IRMA Smart Alec 5779.00

Edge Card 5259.00

Graphics Edge.. 5219.00

Magic Card II $159.00

Magic Card I $99.99

EGA Video $299 00

HERCULES
Graphics Card $199.00

Color Card $159.00

Graphics Card + S219 00
BUM
llH-.Wxi.m-,

IDEA 5251 S549.00

IDEA 5251 Share $949.00

INTEL

PCNC8037 5MHz

PCNC8087-2 8 MHz

PCNC80287 6 MHz AT CALL
PCNC802878 8 MHz AT FQR

1010 PC-Above Board vmia

1110 PS-Above Board ^J.
2010 AT-Above Board,
2110 AT-Above Board-PS

MYLEX
The Chairman $399.00

PARADISE
Color/Mono Card $149.00

Multi Display Card $179.00

High Res Graphics S169.00

Autoswitch EGA $379.00

Modular Graphics Card S269.00

Bob Board S359.00

QUADRAM
Quadport-AT $119.00

Liberty-AT (128K) 5349.00

The Gold Ouadboard $449.00
The Silver Quadboard $239.00

Expanded Quadboard $159.00
Liberty S309.00
QuadSpnnt $499.00

QuadLink $399.00

OuadColor $199.00

Ouadboard-AT $399.00

8600 E.G.A. card $389.00

STB

EGA Plus $329.00

TECMAR

Captain - 84 $199.00

Graphics Master $469.00

VIDEO-7
EGA $339.00

3323

AST
Multi I/O (Apple II) S139.00

DIGITAL DEVICES
Ape Face (Atari) $39.99

U-Print A (Atari) 549.99
U-A16/Buffer (Atari) S69.99

U-Call Interface (Atari) $39.99

U-Print C (C64) S44.99

P-16 Print Buller 569.99

U-Print 16 Apple lie $79.99

MICRO R & D

Apple lie Parallel 549.99

Kaypro 2000 Parallel .....549.99

C64H28 $54.99

3£Orange fTlkro
Grappler CD (C64) $89.99

Grappler Plus (Me, lie) $89.99

Grappler C (Me) $89.99

Grappler 16K (lie, II + ) $139.00

VffXfKMlj

Graphicard 569.99

Serial Card S99.99

Microbuffer II+ 64K $159.00

Microfazer from S139.00

Efazer (Epson) from $79.99

INTERFACES

IBM PC SYSTEMS
Configured to your specifications.

Call for Best Price!

IBM-PC, IBM-XT, IBM-AT

ATST 6300 CALL

corona

PPC400 Dual Portable S1199.00

PPCXT 10 meg Portable $1799,00

PC40022 Dual Desktop S12B9.00

PC400-HD2 10 meg $1799.00

KAYPRQ
KP-2000 Portable CALL
Kaypro PC CALL

IBM CLONE

64QK MB-2S6 installed. 150 Watt Power

Supply, XT Keyboard. 360K Floppy, 20
Meg Hard Drive S999.00

Sperry-AT as tow as S1749.00
Sperry-IT as low as $2699.00

Call lor Specific Configuration!

All Models CALL

mMm

pi

—^f ir*""

J

PC-138 Series. PC-14B Series, PC-158
Serres, PC-160 Series. PC-171 Series
AT-200 Series CALL

MONITORS

Video 300A Amber $129.00

Video 310A Amber TTL $159.00

410 TTL Amber or Green CALL

Color 600 Hi-Res. RGB $399.00

Color 722 Dual Mode $529.00

Color 725 S599.00

Color 730 $699.00

MAGNAVOX

515 RGB/Composite $299,00

613 TTL Green $99.99

623 TTL Amber S99.99

SEC
JB1280G TTL Green $129.00

JB1285A TTL Amber $129.00

JC14O1 Multi Sync RGB CALL

PRINCETON

MAX-12 Amber.. $169 00

HX-12 12" RGB 5459,00

HX-12E Enhanced $549.00

SR-12 Hi-Res $589.00

SR-12P Professional $649.00

B400 Quadchrome I ..S449.00

8420 Amberchrome S169.00

8460 Quadchrome Enhanced...$499,00

115 12" Green $119.00

116 12" Amber S129.00

121 TTL Green S139.00

122 TTL Amber $149.00

220 14" Color Composite. $179.00

620 640x200 RGB $399.00

630 640x200 RGB $469.00

640 720x400 RGB 5527.00

ZVM 1220 Amber S99.99

ZVM 1230 Green $99.99

ZVM 1240 IBM Amber 5149.00

ZVM 1330 RGB 5459.00

ZVM 1360 HGB 5529.00

ZVM 1380 E G Comp CALL

ANSA SOFTWARE 
Paradol( ... ......... ............... $499.00 

ASHTON·TATE 
Framework II ..... .. ...................... CALL 
dBase III Plus .............................. CAU 

BATTERIES INCLUDED 
Isgur Portfolio ... $159.00 

BORLAND 
LIghtening ..... ..... 559.99 
Sidekick (unprotected) ... 557.99 
Renal( .. ...... ............. .. ......... 559.99 
Travelling Sidekick.... .. ... $44.99 
Turbo Prolog ............................ 564 .99 

CENTRAL POINT 
Copy II PC·Backup... .. ... 529.99 
PC Option Board .. .. ....... 584.99 

DECISION RESOURCES 
Chartmaster ........... .. ............... 5229.00 
Signmaster ................. ............. 5159.00 
Diagram Master ......... ............. 5209.00 
Map Master .................... ........ 5259.00 

FIFTH GENERATION 
Fast Back ..................... $B9.99 

FUNK SOFTWARE 
Sideways ... .544.99 

HARVARD SOFTWARE INC. 
Total Project Manager .... 5269.00 
Presentation Graphics .............. 5239.00 

IMS, 
PC Mouse/Dr. Halo... .. ... 5119.00 

LIFETREE 
VoIkswnter III ........................ $149.00 

LIVING VIDEOTEXT 
Think Tank .... ......... ................. 5109.00 
Ready ....................................... 564.99 

LOTUS 
Symptlony.. . ...CALL 
1·2·3 Version 2 ........ CALL 

MECA SOFTWARE 
Managing Your Money 2.0.. ...599.99 
Manage Your Market ................ $89.99 

MICROPRO 
WordStar 2000 ...... $239.00 
WordStar 2000 + ....... 5289.00 
WordSlar Pro. w/GL Demo ..... $189.00 

MICRORIM SOFTWARE 
R:Base 5000 .... ... ............... . $359.00 
Clout 2.0 ............... ...... ..... .... 5129.00 
R:Base System V ...... $469.00 

MICROSOFT 
Flight Simulator 
MultiPlan 
Word 3.0 ................... .. 
Mouse ... 

MICROSTUF 
Crosslalk XVI.. 
Crosstalk Mark IV 
Remole .. 

......... 534.99 
...... 5129.00 
.. ... $279.00 

.5139.00 

. ...... 589.99 
.. ... 5149.00 
....... 5B9.99 

MULTI MATE 
Multi Male Word Proc ................. CALL 
Advantage .............................. 5269.00 

NOUNEMON 
Intuit .. .. ........... ............... 569.99 

NORTON 
Norton Utilities 3.1 .... ....... . ..... 557.99 

ONE STEP 
GoIl's Besl Pinehurst ........ 534.99 

PFS: IBM 
Proof ........................................ 559.99 
FHe/Graph.... .. ... (ea.) $84.99 
Aepon.. .. ............................. 574.99 
Wrile/Proof Combo ... ........ S84.99 

THE SOFTWARE GROUP 
Enable .. .. ................ . 5349.00 

SATELLITE SYSTEMS 
Word Perfect 4.1 ........ $219.00 

SORCIMIIUS 
Accounting 

APIARlGlJINVIOE ....... (ea.) $l19.00 
SuperCalc III .5219.00 
EasyWriter II System. .. ... 5239.00 
Super Project.... .5219.00 
SuperCalc 4... .. ... 5329.00 

SUBLOGIC 
Jet. .... ...... $37.99 

Calloll 
A40.ASO.A55 .............. ... .. Irom 5239.00 
lBP-8AI Laser ........ 51999.00 

. CITIZEN 
MSp·l0 (80 col.) ......... ............ S279.oo 
MSP· 15 (132 col.) ................... $419.00 
MSP·2O (80 col.) .. . ..... $349.00 
MSp·25 (132 col.).. . ........... St99.oo 
MSP·35 (LO)..... .. ...... ....... St49.oo 

c.1'T'OH 
Prownter 1550P 
Slarwriter 10-30 ...... 

........ 5299.00 
.5299.00 

24 LO .. .. ..................... 5829.00 

corona 
Lazer LP·3OQ .. ............ ......... .. 52199.00 

DIABLO 

025 Daisywheel ....... 5549.00 
635 Daisywheel ........ 51099.00 
DBOIF Dalsywheal ...... .................. CALL 

~ter 
2000 ... .............. .................. ..... $699.00 

EPSON 
Homewriter 10. L'<-80 ...... CALL 
FX·85. FX·286. RX· 100... ...CALL 
DX· IO. DX·2O. DX-35.... ..CALL 
$0·2000. HI-BO. H5-BO. AP-80 .... CALL 
LQ·aoo. LQ·lOOO. EXaoo ........... CALL 

o.JUKI· 
6000 Leller Oualily.... . ...... CALL 
6100 Leller Ouallty.... .. .... CALL 
6200 Leller Ouality.. .CALL 
6300 Le11er Quality.. .. .... CALL 
6500 Letter Quality ... CAU 
5510 Dot MatriX Color.... .CALL 

LEGEND 

880 Dot Matri. 100 cps ........... $179.00 
1080 Dot Matti x 100 cps.. ..5259.00 
13BO Dot Matnx 130 cps .. ....... $289.00 
1385 00\ Mattix 165 cps.. ...5339.00 

NEC 
3000 Series ..... ..... ...... ...... .. .. . 5779.00 
8000 Series ... ..... ... .. .. 51099.00 
ELF 360 .................................. 5399.00 
P560. P660, P760 .CALl 

OIQDATA 
182. 183. 192. 193. 2410. 84 .. ..... CALL 
Okimale 10 (Specify C64/Alari)5189.oo 
Okimate 2O(tBM). 282. 283 .......... CALL 
Okidala 93 ............... 5289.00 

Panasonic 
KX1080 ................. 5199.00 
10(1091 . ................. ............... $229.00 
KX1092 ................ ... ....... .. ...... $359.00 
KX1592 ... ....... ..... .. ........... ....... 5~69.00 

KXI595 .. .. ... .. 5659.00 

~@ 
Quadjet ... . ...................... . 5199.00 
Quad Lasar LS· looo .CAlL 

e;, SiI.l£ER-REEO 
550 Leller Quality.. .. ... $299.00 
800 leller Quality ................... 5699.00 

wr 
SG·IOC (C64 Inlariace) ..... .......... CALl 
SBJSDINXlNUSR Series ........ .... CALL 
Powef1ype Lener Quality .. .... ...... CALL 

Thxas Instruments 
TIB50 .. $529.00 
TI855 ....... . ...... .. ...... $639.00 
TI865 ...................... . .. $799.00 

TOSHIBA 
.... . ......... ... $489.00 

.... ...... 5749.00 

RamVantage ........... ................ 5349.00 
Rampage-PC ... .. ......... .. ... . .. 5299.00 
Six Pack Pramium .5219.00 
Six Pack Plus ....................... .. $169.00 
110 Plus II.. .. 5139.00 
Advantage-AT .................. 5369.00 
Preview Mono .... $299.00 
PC Net Cards .. 5379.00 
5251111 On-line ............ $669.00 
5251112 Remole.... .. .$579.00 
525"11 Plus .... $719.00 

c!c=C1 IRMA 3270 .......... ......... ......... .. 5839.00 
lAMA Print .5999.00 
lAMA Smart Alec .................... 5n9.oo 

==oiEVERElE-
Edge Card .. ....................... .$259.00 
Graphics Edge . .............. ... .... 5219.00 
Magic Card If..... .. .. . $159.00 
Magic Card I......... .. ..... .......... . 599.99 
EGA Video........ ... .. ...... ....... ..5299.00 

. H J:;I{U] L1::S 
GraphiCS Card ......................... 5199.00 
Color Card ............................. $159.00 
Graphics Card + ................... 5219.00 

msoci"'" IDEA 5251.. 
IDEA 5251 Shale .. . 

INTEL 
PCNCB087 5MHz .. 
PCNCBOB7·2 B MHz. .. 
PCNCB0281 6 MHz AT 
PCNC602878 8 MHz AT. 
1010 PC·Above Board ... .. 

... 5549.00 
...... $949.00 

1110 P5-Above Boald ......... . 

.... CALL 
.. FOR 
"·YOUR 

PC 2010 AT·Above Board ....... . 
2110 AT·Above Board·PS .. . 

MYLEX 
The Chairman 

PARADISE 
Color/Mono Card.. ..5149.00 
Multi Display Card .. $179.00 
High Res Graphics .... 5169.00 
AuloswilCh EGA ...................... $379.00 
MOdular Graphics Cald .... $269.00 

PERSYST 
Bob Board ..... 5359.00 

QUADRAM 
Ouadpon·AT ........................... 5119.00 
Liberty·AT (I28K)...... .......... .$349.00 
The Gold Ouadboard .............. $449.00 
The Silver Ouadboard .$239.00 
Expanded Ouadboard ............. $159.00 

g~:~p;; ~i :: ............. ::::::::::::::~~:gg 
QuadUnk .... ....... .... ...... ........... 5399.00 
OuadCoIor .... . .. . $199.00 
Ouadboard·AT .. ......... .............. $399.00 
8600 E.G.A. card ....... $389.00 

ST. 
EGA Plus ...... 5329.00 

TECMAR 
Captain·64 ............. $199.00 
Graphics Master ................ .... $469.00 

VIDEO·7 
EGA ... ... ...................... ... .... $l39.00 

INTERFACES 
AS!" 

Multi 110 (Apple III ....... $139.00 

DIGITAL D£VI<ES 
Ape Face (Atari) ......... ........... ... $l9.99 
U·Print A (Atari) ...... ... ............. .. $49.99 
U·AI61Bufler (Atari) .. ............... . $69.99 
U·Call Interface (Alari) .... $39.99 
U·Prinl C (C64) ............. $44.99 
P·I6 Prim Bullel..... ...569.99 
U·Prin\ 16 Apple IIc...... . ...... $79.99 

MICRO R&D 
Apple tic Parallel ....... $49.99 
Kaypro 2000 Parallel.. ..$49.99 
C641128 .. .. ............ $54 .99 

IO(ange mIC(O 

Grappler CD (C64) ........... 589.99 
Grapplel Plus (lie. IIcl ................ 589.99 
Grappler C (lIc). . .. 589.99 
Grappler 16K (lia. II +) .. 5139.00 

1~::tIWitj 
Graphlcard ..... . . .. $69.99 
Serial Card.. ...$99.99 
Microbulfer 11+ 64K ................ 5159.00 

IBM PC SYSTEMS 
ConfttiUNd to your speclflcaUona. 

Can for Best PrIcel 
IBM·PC, IBM·XT, IIiM-AT 

AT&T 6300 .. 

C'"OI'''""OInn-,a''' 
PPC40Q Dual POflable .......... $1199.00 
PPCXT 10 meg Ponable ....... $1799.00 
PC40022 Dual Desktop .......... $1289.oo 
PC4()()'HD2 10 meg .............. SI799.oo 

K4YA?D 
KP·2OOQ Portable 
Kaypro PC 

IpCaJ1i?l '.M CLONE 

640K MB-256 Installed. ISO Watt Power 
Supply. XT Keyboard. 360K Floppy, 20 
Meg Hard OriV9 ..................... $ •••• OO 

-}S1"ER<V 
Sperry.AT ........ . 
Sperry·IT.. ......... .. ... as low as 52699.00 

Call lor Specilic Configuratlonl 
All Models. . ... ................. ....... CALL 

.2B-
PC-I38 Series, PC·148 Series PC·ISS 
Series, PC·lSO Series. pc.n; Series. 
AT·2OQ Series ... CALL 

Video JOOA Amber 
Video 310A Amber TTl.. ......... 5159.00 
410 TTL Amber or Green .... CALL 
Color 600 HI·Res. RGB ....... 5399.00 
Color 722 Dual Mode .. 
Color 725 .. 
Color 730 .. 

MAGNAVOX 

515 RGBlComposite ... 
613 TTL Green 
623 TTL Amber 

NEC 
JBI280G TTL Green. 
JB1285A TTL AmbElr. .. 
JCf4QI Mulil Sync AGB .... 

PR,INCEION 

MAX·I2 Amber . ... 
HX-12 12" AGB 
HX-I2E Enhanced 
SR·12 Hi·Res ... 
SR·12P ProlesSlonal .. 

6400 Ouadchroma I 
6420 Amberchrome .. . 
84SO Ouadchrome Enhanced 

115 12" Green .. 
11612" Amber ... 
121 TTL Gllen .. 
122 TTL Amber ... 
22014 " Color Composile 
620 640x200 RGB 
630 640x200 RGB .. .. 
640 720x400 AGB .... . 

ZVM 1220 Amber .. .. 
ZVM 1230 Gleen .. . 
ZVM 1240 IBM Amber .... 
ZVM 1330 RGB .. 
ZVM 1360 AGB 



Habitat

A Look At The Future

Of Online Games

Kathy Yokal, Assistant Features Editor

Online gaming, or telegaming, has

for years been a feature of many bulle

tin board systems (BBSs) and comput

erized news and information services.

Ranging from versions of simple board

games like checkers to the complex

world of CompuServe's MegaWars,

the offerings from this electronic ser

vice give players the opportunity to

compete with opponents across the

country. Recently, QuantumLink and

LucasFilm Games announced a new

online feature for Commodore 64

owners: Habitat—a unique, animated

game that encourages interaction, not

competition, among users.

Electronic interaction—the online,

realtime socializing done in confer

ence areas of BBSs and online news

and information services—is one of

the most popular consumer appli

cations for telecommunications to

day. Though many home computer

owners use their modems for doing

job-related work, downloading

programs, doing research, and trad

ing technical information, many

prefer to use them for play. People

make new friends online, often ex

tending those relationships into

written correspondence, telephone

calls, and face-to-face meetings.

For example, CB'ers on

CompuServe, a major telecommu

nications service, hold regular con

ventions, arriving at a central

location from all over the country to

see the faces behind the "handles"

they use on the system. Some elec

tronic correspondents have even

developed online relationships that

have led to marriage.

Online relationships are de

pendent on the common threads

that people find and follow in their

conversations. People may discover

that they once lived in the same

city, or like the same obscure mov

ies or books, or have similar jobs.

When they meet again online, they

recognize each other, and have a

common starting ground for

conversation.

Telegaming is a more focused

way of interacting with people on

line. There's no fumbling around,

trying to find something to talk

about. You're there to participate in

a game. For some people, that's

interaction enough. But some go

further, moving into conference

areas to talk about the game they've

just played, and to see what other

interests they share.

Habitat is an intriguing combi

nation of telegaming and straight

online chatting. It's an outgrowth of

QuantumLink's People Connec-
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Subscribe to COMPUTE! today through this

special introductory money-saving offer, and

you'll be getting a lot more than just another

computer magazine. That's because each issue

of COMPUTE! comes complete with up to 20

ail-new, action-packed programs.

Subscribe now and you can depend on a

steady supply of high quality, fun-filled

programs like Hickory Dickory Dock,

Switchbox, TurboDisk, Home Financial

Calculator, Turbo Tape, SpeedScript,

SpeedCalc, and hundreds of other educational,

home finance, and game programs the entire

family can use all year long.
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issue are worth much, much more than the

low subscription price.

And there's more to COMPUTE! than just
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tion, the service's online chat area.

Instead of communicating through

words alone, you create a character

to represent yourself, and move

around through the many "rooms"

in Habitat, meeting other characters

and joining them on adventures.

Habitat, unique to this point in the

history of computer entertainment,

is an early version of the kind of

entertainment often predicted by

industry futurists: the interactive

motion picture.

Colorful And

Key-Controlled
Since its introduction a year ago,

QuantumLink has attracted thou

sands of subscribers in the Commo

dore community. QuantumLink

(Q-Link) is an online news and

information service with a slightly

different focus from that of other

services. It was designed to be an

event-oriented system solely for

Commodore 64 users—a gathering

place for people with common in

terests that go beyond technical

concerns. To fulfill that, sysops

(system operators) and guest speak

ers with widely varied backgrounds

have been enlisted to host special

events and be available online to

interact with users.

The Q-Link system is menu-

driven, and all commands are is

sued using only the function keys.

The service contains many of the
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elements we've grown accustomed

to seeing in online services and ma

jor BBSs: electronic mail, online

shopping, message boards, down

loadable software and software

previews, and online conferencing.

Since the system uses color

and graphics, it's necessarily limit

ed to owners of one specific ma

chine—the Commodore 64—and

was designed to take advantage of

that computer's color and graphics

capabilities. So it can't be accessed

from a normal terminal program;

subscribers must obtain a special Q-

Link disk.

But that same limitation is ex

actly what gives Habitat broader

possibilities. While other online

services must keep their graphics

generic and simple enough to be

understood by the variety of micro

computers connecting to it, Q-

Link's use of color and graphics is

limited only by the boundaries of

the Commodore 64.

An Imaginary World
Just as motion pictures use celluloid

strips to create worlds that exist

only while someone is watching

them, Habitat depends on a main

frame computer to create a world

that exists only while users partici

pate in the game. Instead of sitting

together in a theater somewhere

watching the film, participants are

seated at home computer terminals

all across the country. And unlike

movies, Habitat offers interactive,

not passive, entertainment.

This online world that Lucas-

Film created has a rich environment

all its own. According to its fictional

storyline, Habitat is populated by

Avatars, people who were great ad

venturers in earlier days. But left to

themselves, Avatars are a gentle,

lazy bunch—happy to sit around

all day and read books or eat junk

food. The Oracle, who reigns over

the world, is hopeful that by his

giving Q-Link subscribers access to
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BASIC

Compiler

Give your BASIC programs the speed
and performance they deserve

The complete compiler

and development pack

age. Speed up your pro

grams 5x to 35x. Many

options: flexible memory
management; choice of

compiling to machine

code, compact p-code or

both. '128 version: 40 or

80 column monitor output

and FAST-mode opera

tion. "128 Compiler's ex

tensive 80-page pro

grammer's guide covers

compiler directives and

options, two levels of

optimization, memory usage, I/O handling. 80 column hi-res graphics, faster,
higher precision math functions, speed and space saving tips, more. A great

package that no software library should be without. 128 Compiler $59.95
64 Compiler $39.95

# 133

Language

Compiler
On your

For school or software

development. Learn C on

your Commodoce with our in-

depth tutorial. Compile C pro

grams into fas: machine

language. C-128 version has

added features: Unix™-like

operating system; 60K RAM

disk for fast editing and

compiling Linker combines

up to 10 modules: Combine

M/L and C using CALL; 51K

available (or object code;

Fast loading (8 sec. 1571, 18 sec. 1541); Two standard I/O librarys plus

two additional libraries—math functions (sin, cos, sqrt, etc.) & 20+ graphic

The language otthe 80's and beyond

commands (line, fill, dot, etc.). C-128 $59.95

C-64 $59.95

Now you can learn COBOL,

the most widely used

commercial programming

language, on your 128 or 64.

COBOL Compiler package

comes complete with syntax-

checking editor, interpreter

and symbolic debugging

aids. New '128 version works

with 40/80 column monitors

and is faster than the '64

version. C-64 $39.95

Newl C-128 $59.95

Speedterm-128

Flexible, command driven terminal software package.

Supports most modems for the C-128. Xmodem and Punter file

transfer protocol. VT52 and VT100 terminal emulation with

cursor keys, large 45K capture buffer and user definable

function keys. C-128 $59.95

Technical Analysis System for the C-64 $59.95

Technical Analysis System for the C-128 Sept. '86 $59.95

Ada Compiler for the C-64 $39.95

VideoBasic Language for the C-64 $39.95

Abacus

Remarkably easy-to-use

interactive drawing pack

age for accurate graphic

designs. New dimension

ing features to create

exact scaled output to all

major dot-matrix printers.

Enhanced version allows

you to input via keyboard

or high quality lightpen.

Two graphic screens for

COPYing from one to the

other. DRAW, LINE, BOX,

CIRCLE, ARC, ELLIPSE
available. FILL objects

with preselected PAT

TERNS; add TEXT; SAVE and RECALL designs to/from disk. Define your own

library of symbols/objects with the easy-to-use OBJECT MANAGEMENT
SYSTEM-store up to 104 separate objects. C-128 $59.95

C-64 $39.95

Let your '128 or '64 speak Pascal

Not just a compiler, but a

complete system for develop

ing applications in Pascal

with graphics and sound

features. Extensive editor

with search, replace, auto,

renumber, etc. Standard J &

W compiler that generates

fast machine code. If you

want to learn Pascal or to

develop software using the

best tools available-SUPER

Pascal is your first choice.

C-64 $59.95

OTHER TITLES AVAILABLE:
Chartpak

Easily create professional high-quality charts and graphs

without programming. Immediately change the scaling,

labeling, axis, bar filling, etc. to suit your needs. Accepts data

from CalcResult and MultiPlan. '128 version has 3X the

resolution of the '64 version. C-128 $39.95
C-64 $39.95

Personal Portfolio Manager

Complete portfolio management system for the Individual or

professional investor. Easily manage your portfolios, obtain

up-to-the-minute quotes and news, and perform selected

analysis. Enter quotes manually or automatically through

Warner Computer Systems. Oct. '86 C128 $59.95

C-64 $39.95

Xper

XPER is the first "expert systeni' for the C-128 and C-64. While

ordinary data base systems are good for reproducing facts,

XPER can derive knowledge from a mountain of facts and help

you make expert decisions. Large capacity. Complete with

editing and reporting. C-64 $59.95

Commodore 64® and Commodore 128™ are Irademarks o) Commodore Electronics, Ltd.

Unix™ is a trademark of Bell Laboratories

sssss Software
P.O. Box 7219 Dept. CA Grand Rapids, Ml 49510 ■ Telex 709-101 ■ Phone (616) 241-5510
Call now for the name of your nearest dealer. Or to order directly by credit card, MC, AMEX of VISA call (616)

241-5510. Other software and books are available-Call and ask for your free catalog. Add $4.00 for shipping

per order. Foreign orders add $12.00 per item. Dealer inquires welcome-1400+ nationwide.
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and FAST -mode opera­
tion. '128 Compiler's ex­
tensive BO-page pro­
grammer's guide covers 
compiler directives and 
options, two levels of 

optimization , memory usage,II0 handling, 80 COlumn hi-res graphics, faster, 
higher precision math functions. speed and space saving tips. more. A great 
package thai no software library should be without. 128 Complier $59.95 

64 Compiler $39.95 

r-------------". For school or software 

Language 
Compiler 

development. Learn C on 
your CommodOf9 with our in­
depth tutorial. Compile C pro­
grams into fast machine 
language. C-128 version has 
added features: Un!xTJoj · like 
operaling system; 60K RAM 
disk lor fast editing and 
compiling Linker combines 

The/anguageotthe 80's and beyond up to 10 modules; Combine .... ____________ • MIL and C using CALL; 51K 

, available for object code; 
Fast loading (8 sec. 1571, 18 sec. 1541); Two standard VO librarys plus 
two additionallibraries-math functions (sin, cos, sqrt, etc.) & 20+ graphic 
commands (Iine,liII , dot, etc.) . C-128 $59.95 

C-64 $59 .95 
Now you can learn COBOL, 
the mosl widely used 
commercial programming 
language, on your 128 or 64. 
COBOL Compiler package 
comes complete with syntax· 
checking editor, interpreter 
and symbolic debugging 
aids. New '128 version works 
with 40/80 column monitors 
and Is laster than the '64 
version . C·64 $39.95 

Newl C·'28 $59.95 

Speedlerm-128 
Flexible, command driven terminal software package. 
Supports most modems for the C-12B. Xmodem and Punter file 
transfer protocol. VT52 and VT100 terminal emulation with 
cursor keys, large 45K capture buffer and user definable 
function keys. C-128 $59.95 

Technical Analysis System for the C-64 $59.95 
Technical Analysis System for the C-128 Sept. '86 $59.95 
Ada Compiler for the C-64 $39.95 
VideoBasic Language for the C-64 $39.95 

Remarkably easy·to·use 
interactive drawing pack· 
age fO( accurate graphic 
designs. New dimension­
Ing features to create 
exact scaled output to all 
major dot-matrix printers. 
Enhanced version allows 
you to input via keyboard 
or high quality lightpen. 
Two graphic screens for 

~~~~8~~~g~~~~~~~~ COPYing from one to the 
other. DRAW,l1NE, BOX, 
CIRCLE. ARC, ELLIPSE 
available. FILL objects 
with PAT· 

Let your '128 or '64 speak Pascal 

Not Just a compiler, but a 
complete system for develop­
ing applications in Pascal 
with graphics and sound 
features . Extensive editor 
with search, replace, auto, 
renumber, etc. Standard J & 
W compiler thaI generates 
last machine code. If you 
want 10 learn Pascal or 10 
develop ooflW8re using the 
best tools available-SUPER 
Pascal is your first choice . 

C-64 S59.95 

OTHER TITLES AVAILABLE: 
Chertpak 

Easily create professional high-quality charts and graphs 
without programming. ImmedIately change the scating, 
labeling, axis, bar filling, etc. to suit your needs. Accepts data 
from CalcResult and MultiPlan. '128 version has 3X the 
resolution of the '64 version. C-128 $39.95 

C-64 $39.95 
Personal Portfolio Manager 

Complete portfolio management system for the Individual or 
professional investor. Easily manage your portfolios, obtain 
up-to-the-minute quotes and news, and perform selected 
analysis. Enter quotes manually or automatically through 
Wamer Computer Systems. Oct. '86 C-128 $59.95 

C-64 $39.95 
Xper 

XPER is the first "expert systent for the C-128 and C-64. While 
ordinary data base systems are good for reproducing facts, 
XPER can derive knowledge from a mountain of facts and help 
you make expert decisions. Large capacity. Complete with 
editing and reporting. C-64 $59.95 

tommodore 64011 and Cornmodoro 128'" are lrad&rna:rks 0/ Commodofe EJectronics, ltd. 

UnlllTW Is a tradamant of Bell Labor81ones 

AbacusliiiUiilll!ilSoftware 
P.O. Box 7219 Dept. CA Grand Rapids, M149510· Telex 709·101· Phone (616) 241·5510 
Call now for the name of your nearest dealer. Or to order directly by credit card, MC, AM EX of VISA call (616) 
241-5510. Other software and books are available-Call and ask for your free catalog. Add $4.00 for shipping 
per order. Foreign orders add $12.00 per item. Dealer inquires welcome-1400+ nationwide. 
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Hello! My nane is Phred,

this world, the Avatars will once

again become the interesting bunch

they once were.

Once you've entered the world

of Habitat, your first task is to create

a character to represent yourself.

This is done with a kind of charac

ter construction set, You decide

what you want to look like and how

you want your "turf" (home base)

to be decorated. If you'd like, you

can even have a pet. Then it's off to

meet the other inhabitants of the

world.

Your Avatar is controlled by

commands entered via the joystick.

You can Go, Do, Get, and Put—

and, of course, Talk to other Ava

tars. The first four commands are

used for moving from room to room

and manipulating objects you find

there.

Communication with other

Avatars can be accomplished by

letter, by phone, or just by talking

directly to them, if you're in the

same room. It's similar to the three

ways in which you normally com

municate with another user on Q-

Link: E-Mail, online messages, or

joining a conference in the People

Connection area. Unlike People

Connection—where your words

appear next to your name after

you've typed them and pressed RE

TURN—Habitat shows your words
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in a little bubble above your charac

ter's head, as in a cartoon.

If at any point you get lost in

this world, there is help available.

You can look at maps or visit the

Hall of Records. And the Oracle is

always around for guidance.

Some DOs And DON'Ts
In the course of your adventures in

Habitat, you'll discover some cul

tural norms, just as in the real

world.

DO

• Make new friends.

• Buy things, using tokens or credit

cards.

• TelePort (transport yourself to

other rooms too far to walk to).

• Hang out at the Oracle, the place

to see and be seen. In Avatar slang,

you head down to the O.

• Make phone calls.

• Go on adventures.

• Explore.

DON'T

■ Participate in organized sports.

Avatars just want to have fun, and

don't like having someone tell them

how to do it.

• Play cards (for the same reasons

listed above).

• Watch television. Enough said.

• Drive vehicles. Walking and tele-

porting are the preferred modes of

transportation, unless you happen

upon a skateboard.

• Be materialistic. You're an Avatar,

not a Yuppie.

• Overextend your Avatar's hospi

tality. Only six people to a room at

any one time.

With computers in more than

10 percent of American homes, en

tertainment developers can afford

to try different things, hoping to

capture the interest of even a small

percentage of them.

Which segment of the home

computing population Habitat ap

peals to remains to be seen. There's

certainly room for it: Traditionally,

telegaming has had a rather limited

audience, though its small follow

ing is devoted. Habitat is an innova

tive new addition to the growing

world of online gaming.

The monthly fee for QuantumLink is

$9.95 for unlimited use, with a $3.60

charge for some special services. At

this writing, the hourly charge for

Habitat has not been determined. For

more information, write to Quantum

Computer Services, 8620 Westwood

Center Dr., Vienna, VA 22180; or call

(800)392-8200. ©

this world, the Avatars will once 
again become the interesting bunch 
they once were. 

Once you've entered the world 
of Habitat , your first task is to create 
a character to represent yourself. 
This is done with a kind of charac­
ter construction set, You decide 
what you want to look like and how 
you want your "turf" (home base) 
to be decorated. If you'd like, you 
can even have a pet. Then it's off to 
meet the other inhabitants of the 
world. 

Your Avatar is controlled by 
commands entered via the joystick. 
You can Go, Do, Get, and Put­
and, of course, Talk to other Ava­
tars. The first four commands are 
used for moving from room to room 
and manipulating objects you find 
there. 

Communication with other 
Avatars can be accomplished by 
letter, by phone, or just by talking 
directly to them, if you're in the 
same room. It's similar to the three 
ways in which you normally com­
municate with another user on Q­
Link: E-Mail, online messages, or 
joining a conference in the People 
Connection area. Unlike People 
Connection-where your words 
appear next to your name after 
you've typed them and pressed RE­
TURN-Habitat shows your words 

36 COMPUTEI October 1986 

[[[[ 
He l lo ! 

in a little bubble above your charac­
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If at any point you get lost in 
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• Watch television. Enough said . 
• Drive vehicles. Walking and tele­
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• Be materialistic. You're an Avatar, 
not a Yuppie. 
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anyone time. 
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telegaming has had a rather limited 
audience, though its small follow­
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world of online gaming. 
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$9.95 for unlimited use, with a $3.60 
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Prisonball
John Scarborough

Nearly everyone has played Pong or

Breakout, two computer-game classics.

"Prisonball" creates an intense, two-

player action game by drawing fea

tures from both of those games. The

original version runs on any Atari

400, 800, XL, and XE computer with

at least 48K memory. Atari Prisonball

also requires a set of game paddles.

The Commodore 64 version requires

either a pair of paddles or two joy

sticks. The Apple II version runs un

der DOS 3.3 or ProDOS, and requires

a set of Apple paddles.

"Prisonball" is a two-player action

game that combines the best ele

ments from two classic computer

games, Pong and Breakout. The ob

ject of the game is simple—knock

out as many bricks as you can in the

allotted time. Type in Prisonball

from the listing for your computer;

then save a copy of the program

before you try to run it. Every ver

sion of the game is similar, so be

sure to read the general game rules

before referring to the specific notes

for your computer.

Break To The Center
The game begins by displaying five

colored walls running vertically

down the center of the screen. Each

player controls two paddles located

at the left and right sides of the

screen. Three balls appear at a ran

dom location and start bouncing

around the screen. When a ball is

on your side of the screen, move

one of your paddles into its path to

deflect the ball toward the walls.

You can only hit a ball when it's

moving toward your paddles (away

from the interior walls). Balls trav

elling from the opposite direction

go right through your paddles. If

you happen to miss a ball, it wraps

around the screen and appears on

the other side, giving your oppo

nent a chance to score.

At the beginning of the game,

all three balls are a neutral color.

Each time you hit a ball, it changes

to the color of your paddle. You

score whenever a ball of your color

hits one of the five interior walls.

The score depends on which wall

you hit. The center wall is the hard

est to reach, so it yields the most

points. The two intermediate walls

are worth less than the center wall.

The outermost walls are easiest to

hit and score the fewest points.

The top of the screen displays

each player's score and a count

down timer. When the timer runs to

zero, the game ends and the player

with the most points wins.

Every time a ball hits one of the

walls, a brick is knocked out of the

wall at the point of impact. By aim

ing your shots carefully, you can

bore a path through a wall and

move a ball into the interior space

between two walls. When this hap

pens, the ball bounces wildly back

and forth between the walls, scor

ing many points in a short time.

An additional bit of strategy has

to do with the redrawing of walls.

Whenever a wall has been de

stroyed, it is immediately redrawn.

Some of the highest scores result

when you trap one or more balls

behind a wall when it is redrawn.

Since the wall is new, the trapped

balls may hit it many times before

they break back out to the exterior.

Atari Version
Atari Prisonball runs on any eight-

bit Atari computer (not on an ST)

with at least 48K memory. Game

paddles are required. Although the

game is written in machine lan

guage, it is listed in the form of a

BASIC loader which you can type

as you would any BASIC program.

Be sure to save the program before

you run it.

To play Atari Prisonball, plug a

pair of paddles into port 1, run the

program, and press START. When

both players are ready, press either

Atari version.

Commodore 64 version.

1
F

T)
Apple II version.

paddle button to start the game.

You score ten points for each brick

from the center wall, five points for

bricks from the two adjacent walls,

and one point for bricks from the

two outside walls. Each game lasts

five minutes. The winner is the

player with the highest score at the

end of the elapsed time.

Commodore 64 Version
The 64 version of Prisonball is writ

ten completely in machine lan

guage and must be typed in with

the "MLX" machine language entry

program found elsewhere in this

issue. Read the MLX instructions

carefully before you start to type

the program. When you run MLX,

you'll be asked for a starting ad

dress and an ending address for the

data you'll be entering. Here are the

starting and ending addresses re

quired for Prisonball:
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Each time you hit a ball, it changes 
to the color of your paddle. You 
score whenever a ball of your color 
hits one of the five interior walls. 
The score depends on which wall 
you hit. The center wall is the hard­
est to reach, so it yields the most 
points. The two intermediate walls 
are worth less than the center wall. 
The outermost walls are easiest to 
hit and score the fewest points. 

The top of the screen displays 
each player's score and a count­
down timer. When the timer runs to 
zero, the game ends and the player 
with the most points wins. 

Every time a ball hits one of the 
walls, a brick is knocked out of the 
wall at the point of impact. By aim­
ing your shots carefully, you can 
bore a path through a wall and 
move a ball into the interior space 
between two walls. When this hap­
pens, the ball bounces wildly back 
and forth between the walls, scor­
ing many points in a short time. 

An additional bit of strategy has 
to do with the redrawing of walls. 
Whenever a wall has been de­
stroyed, it is immediately redrawn. 
Some of the highest scores result 
when you trap one or more balls 
behind a wall when it is redrawn. 
Since the wall is new, the trapped 
balls may hit it many times before 
they break back out to the exterior. 

Atari Version 
Atari Prisonball runs on any eight­
bit Atari computer (not on an ST) 
with at least 48K memory. Game 
paddles are required. Although the 
game is written in machine lan­
guage, it is listed in the form of a 
BASIC loader which you can type 
as you would any BASIC program. 
Be sure to save the program before 
you run it. 

To play Atari Prison ball, plug a 
pair of paddles into port 1, run the 
program, and press START. When 
both players are ready, press either 

Commodore 64 version. 

• 

II 

Apple II vers io1? 

paddle button to start the game. 
You score ten points for each brick 
from the center wall, five points for 
bricks from the two adjacent walls, 
and one point for bricks from the 
two outside walls. Each game lasts 
five minutes. The winner is the 
player with the highest score at the 
end of the elapsed time. 

Commodore 64 Version 
The 64 version of Prisonball is writ­
ten completely in machine lan­
guage and must be typed in with 
the " MLX" machine language entry 
program found elsewhere in this 
issue. Read the MLX instructions 
carefully before you start to type 
the program. When you run MLX, 
you'll be asked for a starting ad­
dress and an ending address for the 
data you'll be entering. Here a~e the 
starting and ending addresses re­
quired for Prison ball: 



COMPUTE! Books'

Collection

COMPUTE! Books offers you a

superior line of titles for the new

Atari ST. Packed full of useful utilities,

exciting games, in-depth tutorials, and

valuable applications, these clearly

written books bring you fully tested

information and entertainment for the

whole family.
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You can order directly from COMPUTE! by calling

800-346-6767 (in NY call 212-887-8525) or by

sending your payment to COMPUTE! Books, P.O.

Box 5038, F.D.R. Station, New York, NY 10150.

Please include $2.00 per book shipping and handling

for U.S. and surface mail or $5.00 for airmail. North

Carolina residents add 4.5 percent sales tax. New

York residents add 8.25 percent sales tax.

Please allow 4-6 weeks for delivery from receipt of order.

COMPUTE! books are available in the U.K., Europe, the Middle

East, and Africa from Holt Saunders, Ltd., 1 St. Anne's Road, East

bourne, East Sussex BN21 3UN, England, and in Canada from

McGraw-Hill, Ryerson Ltd., 330 Progress Ave., Scarborough,

Ontario, Canada M1P 2Z5.

COMPUTE! Publications,lnc,&
Port of ABC Consumer Magazines. ir>c-

One ol the A9C Publishing Companies

325 7m Avenue, 6th Floor, New York, NV !G01v

Publishers of COMPUTE!. COMPUTE''; Gazelle. COM°UTE''S Go;ette Disk. COMPUTE' Books.

COMPUTE1^ Apple Applicators, ana COMPUTEl'i Atari ST Dsk & Magazine

COMPUTE'S First Book of the Atari ST
Edited

A valuable collection of ready-to-type-in-and-use applications, games, and

utilities. Graphics utilities like "ST Doodler," games like "Switchbox" and

"Tug-a-War," and educational programs like "Hickory Dickory Dock" turn

your Atari ST into everything from a business graphics machine to a powerful

teaching tool. Tutorials show you how to add power to ST BASIC and how
to add excitement to your own creations with sound effects. A disk is avail

able for $15.95 which includes all the programs in the book, 203BDSK.

(September release)

$16.95 ISBN 0-87455-020-3

The Elementary Atari ST
William 8. Sanders, 272 pages

A friendly, easy-to-use guide to the Atari ST, this book takes you through

connecting your computer, loading programs, creating graphics and music,

and writing your own programs.

$16.95 ISBN 0-87455-024-6

Elementary ST BASIC
C. Regena, 208 pages

A tutorial and reference guide to the ST's impressive graphics, animation,

and sound with complete descriptions of ST BASIC'S commands, syntax, and

organization. A disk is also available for ST5.95 which includes programs

from the book, 343BD5K.

$14.95 ISBN 0-87455-034-3

COMPUTERS Kids and the Atari ST
Edward H. Carlson, 238 pages

Easy-to-understand instructor notes, lessons, assignments, and lively illustra

tions help both kids and adults painlessly leam to program on the Atari ST.

The latest in the bestselling series by this author.

$14.95 ISBN 0-87455-038-6

COMPUTED ST Programmer's Guide
Editors of compute;, 356 pages

A comprehensive reference guide to the Atari ST, this book explores in detail

Logo and BASIC, the advanced features of the ST such as GEM and TOS,

and every aspect of programming from concepts to actual program writing.

$16.95 ISBN 0-87455-023-8

Introduction to Sound and Graphics on the Atari ST
Tim Knight, 197 pages

Thorough descriptions of the Atari ST's color graphics and sound abilities,

plus all the information needed to create a complete sound and graphics

system.

$14.95 ISBN 0-87455-035-1

COMPUTE! Books' 
L%uL%~D Collection 

COMPUTE! Books offers you a 
superior line of titles for the new 
Atari ST. Packed full of useful utilities, 
exciting games, in-depth tutorials, and 
valuable applications, these clearly 
written books bring you fully tested 
information and entertainment for the 
whole family. 
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You can order directly from COMPUTE! by calling 
800·346-6767 (in NY call 212-887-8525) or by 
sending your payment to COMPUTE! Books, P.O. 
Box 5038, F.D.R. Station, New York, NY 10150. 

Please include $2.00 per book shipping and handling 
for U.S. and surface mail or $5.00 for airmail. North 
Carolina residents add 4.5 percent sales tax. New 
York residents add 8.25 percent sales tax. 

Please allow 4-6 weeks for delivery from receipt of order. 

COMPUTE! books are available in the U.K .• Europe, the Middle 
East, and Africa from Holt Saunders, ltd., 1 St. Anne's Road, East­
bourne, East Sussex BN21 3UN, England, and in Canada from 
McGraw-Hili, Ryerson ltd., 330 Progress Ave., Scarborough, 
Ontario, Canada M 1 P 2ZS. 

9~~.!.~!~~ Eublications,lnc.e 
One 01 trle ABC PvOll$lW'\g Compcnel 
825 lIn Avenue. 011'1 Floor. New 'fOlIc , NV 10019 
putlbrlef$ 01 COMPIJTeL COMPiJlEf . Go:e" • . COMPUiE", Gozelle 0rsI< , COMPUte! !look •. 
COMPUTE", AOPi& AocIcOIOOtl!. orod COMPUlEI'I Alorl 51 DnI< 6: MogClllOEl 

COMPUTEr's First Book of the Atari ST 
Edited 
A valuable collection of ready-to-type-.in-and-use applications, games, and 
utilities. Graphics utilities like "ST Doodler," games like "SwitchOOx" and 
"Tug-a-War," and educational programs like "Hickory Oicla:Hy Dock" tum 
your Atari ST into everything from a business graphics machine to a powerful 
teaching tool. Tutorials show you how to add power to ST BASIC and how 
to add excitement to your own creations with sound effects. A disk is avail­
able for $15.95 which includes all the programs in (he book, 203BD5K. 
(September ~ease) 
$16.95 ISBN 0-87455-020-3 

The Elementary Atari ST 
William B. Sanders, 2n pages 
A friendly, easy-to-use guide to the Alari ST, this book takes you through 
connecting your computer, loading programs, creating graphics and music. 
and writing your own programs. 
$16.95 ISBN 0-87455-024-6 

Elementary ST BASIC 
C. Regena, 208 pages 
A tutorial and reference guide to the ST's impressive graphics, animation, 
and sound with complete descriptions of ST BASICs commands, syntax. and 
organization. A disk is also available (or $15.95 which includes programs 
(rom the book, 343BDSK. 
$14.95 ISBN 0-87455-034-3 

COMPUTE!'. Kid. and the Atari ST 
Edward H. Carlson, 238 pages 
Easy-to-understand instructor notes, lessons, assignments, and lively illustra­
tions help both kids and adults painlessly learn to program on the Atari ST. 
The latest in the bestselling series by this author. 
$14.95 ISBN 0-87455-038-6 

COMPUTE!'. ST Programmer's Guide 
Editors of COMPUTE. 356 pages 
A comprehensive reference guide to the Atari ST, this book explores in detail 
logo and BASIC, the advanced features of the 51 such as GEM and TOS, 
and r?Very aspect of programming from concepts to actual program writing. 
$16.95 ISBN 0-87455-023-8 

Introduction to Sound and Graphics on the Atari ST 
Tim Knight, 197 pages 
Thorough descriptions of the Atari 51's color graphics and sound abilities, 
plus aU the information needed to create a complete sound and graphics 
system. 
$14.95 ISBN 0-87455-035-' 
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ATARI JK ■ GPPkZ icOMMODORE

ATARI
1050 129

SF314 219

SF354 175

130 XE CALL

65 XE CALL

520 ST

Monochrome.., CALL

520 ST Color CALL

SHD 204

20 Meg !

1040ST CALL

BRODERBUND
Printshop 28.75

Graphic

Library!,II.III... 18.75

Karateka 19.75

Printshop

Comp 24.75

ACTIVISION
Hacker 15.75

Ghostbusters 15.75

Great AM Race... 15.75

Music Studio ... .22.75

MICROPROSE
Silent Service.... 22.75

F-15 22.75

Conflict in

NAM 24.75

Kennedy

Approach 22.75

SSI
Wizards Crown... 24.75

Gettysburg 34.75

Gemstone

Healer 24.75

Phantasie 24.75

EPYX
Karate Champ... 20.75

Apshai Trilogy ... 24.75

SUBLOGIC
FlightSimulator...29.95

Night Mission

Pinball 18.95

Scenery

Disks .... Each 14.95

ACTIVISION
(520 ST)

Music Studio ....34.75

Hacker 26.75

Little People 29.75

Paintworks 40.75

Hacker II 29.75

SSI
(520 ST)

Phantasie 24.75

Baseball 24.75

FIREBIRD
(520 ST)

The Pawn 26.75

Star Glider 28.75

TIMEWORKS
(520 ST)

Word Writer CALL

Swift Calc CALL

Data Manager.... CALL

SUPRA
1064 Modem (C-64). 49.95

Supra 300 39.95

Supra 1200 149.95

US ROBOTICS
Password 120OM 189

Courier 2400 395

DIGITAL DEVICES
Pocket Modem AT. . ..Call

ACTIVISION
(Apple)

Alter Ego 28.75

Little People 24.75

Mindsh.>dow 24.75

Hacker 24.75

Gamemaker 24.75

BRODERBUND
(Apple)

The Print Shop 31.50

Graphic Libs. ... Each 18.50

Bank Street

Writer 128 K .. .42.75

BankStreetSpeller .42.75

Carmen Sandiego . . 22.75

Karateka 22.75

Captain Goodnight .22.75

Muppet Cruise... . 25.75

PS. Companion 24 75

Science Kit 35.95

MICROPROSE
(Apple)

Crusade in Europe.. . 24.75

Decision in Desert... 24.75

F-15 Strike Eagle. .. 20.75

NATO Commander . 20.75

Silent Service 20.75

Solo Flight 20.75

SSI
(Apple)

Phantasie II 24.75

Wizards Crown 24.75

Rings of Zillin 24.75

Colonial Conquest.. 24.75

Battlegroup 35.75

NAM 29.75

MODEMS

COMMODORE
128 CALL

C 1902-A CALL

C 1350 Mouse 39

C 1700 128 K RAM... 145

C 1750 512 K RAM ...269

Sane 35

Perfect Writer 45

Perfect Calc 45

Perfect Filer 45

BRODERBUND
The Print Shop 24.75

Graphics Library

I, II. Ill 15.75

Karateka 17.75

Bank Street Writer... 29.75

Lode Runner . 19.75

Pnntshop Comp .... 24.75

BankStreet Speller. .29.75

Bank Street Filer ....29.75
Bank Street Mailer... 29 75

Championship

Lode Runner 19 75

SUBLOGIC
Nighlmission

Pinball i... 18.95

Flight Simulator . 29.95

Set Simulator 25.95

Football 25 95

Scenery Disk .. Each 14.95

Set 1-6 69.96

ACTIVISION

INDUS
GT Commodore

ZOOM
PC 1200 ST 1891

PC 1200 XL 259

pC 1200 XL/PFS 279|

179

Messenger 64/1 28... 39.95

ANCHOR
r+r\HH m/-»r*rtor? Volksmodem 55
COMMODORE volksmodem 12 179
1670 Modem

COMPUSERVE.. 18.95

ATARI
1050 129

XM 301 39.95

(C-64/128)

Alter Ego

Hacker

Liltle People

Game Maker

Borrowed Time ... .

Space Shuttle ....

Music Studio

Mind Shadow

Road Race

Fast Tracks

Count Down

Basketball .

28 75

18 75

20 75

24 75

18.75

18.75

22.75

18.75

18.75

22.75

18 75

18 75

BATTERIES

INCLUDED
Paperclip

Consultant

Paperclip

W/Spell Pack

35 95

35 95

48 95

EPYX-64
Movie Monster ... 24 75

VorpolKit. . 22 75

Fast Load 24 75

Summer Game II 24 75

Super Cycle 24.75

World Games 24.75

Football 24 75

XETEC
Font Master II 64 32 95

MICROLEAGUE
ML Baseball ... 24.95

General Manager. 24.95

85 Team Disk 14.95

Franchise 19.95

Stat Disk 16.95

ACTIVISION
(Amiga)

Hacker 26 75

Mind Shadow 26.75

Music Studio .... 34 75

Borrowed Time . . . 26 75

ACCESS
(C-64 —Amiga)

Leader Board 24 75

Leader Board

Amiga 24 75

MONITORS

PANASONIC
TR-122MYP12" Amber TTL 139
TR-122M9P 12" Green TTL 139
TX-12H3P 12" RGB 359
DT-H103iO"RGB 349

NEW HOURS!
Mon-Thur9AMSPM

Fn 9AM-6PM

Sat 10AM-6PM

ZENITH
ZVM 1220 89
2VM 1230 89
ZVM 1240 149

THOMPSON
365 12 RGB CALL

HITACHI
MM-1218 12" Green 99
MM-1220 12" TTL Amber .129
CM-1406C 13" color
w/cable 173

CM-140913" RGB 305
CM-12160 12" RGB 385
CM-1455S 13" 720x350 525
CM-1457A 13" RGB
720x460 679

NEC
Multisync CALL

TEKNIKA
MJ-10 149
MJ-22 249
MS-305 RGB 309

COMMODORE
1902 Color CALL

1802 CALL

PRINCETON

GRAPHICS
MAX-12 Amber 175

HX-12 RGB 458

SR-12 RGB 575

NEWHOURS!
Mon-Thui9AM-8PM

Fri 9AM-6PM

Sat 10AM-6PM

)I\.. AlARI )I\.. 

ATARI 
.. 129 
. 2 19 
. 175 

... ... . CALL 
.. CALL 

Monochrome ... CALL 
520 5T Color ... . CALL 
SHD 204 

20 Meg ' .'. .! 
1040 5T ......... CALL 

BRODERBUND 
Printshop . . .... 28.75 
Graphic 

Libraryl. U, III ... 1B.7S 
Karaleka. . .... 19.75 
Printshop 

Camp . . .. 24.75 

ACTIVISION 
Hacker. .. 15.75 
Ghostbusters . ... , 5.75 
Great AM Race ... 15.75 
Music Studio .... 22.75 

MICROPROSE 
Silent Service .. . 22. 75 
F-1S . 22.75 
Conflict in 

NAM .......... 24.75 
Kennedy 

Approach . . 22.75 

SSI 
Wizards Crown .. 24.75 
Gettysburg ..... .. 34.75 
Gemstone 

Healer ... . 24.75 
Phanlasie ........ 24.75 

EPYX 
Karate Champ ... 20.75 
Apshai Trilogy ... 24.75 

PANASONIC 
TR·I 22 MYP 12'" Amber TIL 139 
TR·I22 M9P 12'" Green m 139 
TX·1 2H3P 12" RGB .... 369 
DT·HI0310" AGB 349 

NEW HOURS! 
Mon·Thur 9AM·8PM 

FrI9AM-6PM 
Sat 10AM·I5PM 

SUBLOGIC 
Flight Simulator .. . 29.95 
Night Mission 

Pinba ll .. 
Scenery 

Oisks ... 

ACTIVISION 
1520ST] 

Music Studio ... . 3 4.75 
Hacker, ... .. ..... 26.75 
lillie Peo ple . . ... 29.75 
Painlworks . ...... 40.75 
Hacker II ... . 29.75 

SSI 
1520 ST] 

Phanlasie. . . 24.75 
Baseball . ........ 24.7q 

FIREBIRD 
1520ST] 

The Pawn ........ 26.75 
Slar Glider ....... 28.75 

TIMEWORKS 
1520 ST] 

Word Wril er .. .. .. CALL 
Swift Calc CALL 
Oala Manager .... CALL 

SUPRA 
1064 Modem IC·54). 
Supra 300 . 
Supra 1200 ..... 

US ROBOTICS 
Password 1200M . . . . 189 
Cou rier 2400. .. 395 

DIGITAL DEVICES 
Pocket Modem AT.. ..... CaU 

ZENITH 
ZVM 1220 ................. B9 
ZVM 1230 . ......... B9 
ZVM 1240. ................ 149 

THOMPSON 
365 12 RGB ............. CALl 

(Appte) 
Aller Ego . . ......... 28.75 
lin le People .. . .. 24.75 
Mlnd!ih" dow . . 24 .• 5 
Hocker 24.75 
Gamemaker . .. .... 24.75 

BRODERBUND 
(Ap ple) 

The Print Shop.. .. 31.50 
GraphIC l lbs .... Each 18.50 
Bank Street 

Wnter 128 K . 42.75 
BankStreetSpeliel 42.75 
Carmen Sandiego .. 22.75 
Karateka . .. ...... 22.75 
Captain GOodnighl .. 22.75 
Muppet CrUise... . 25.75 
P.S. Companion .... 24.75 
ScIence Kit . 35.95 

MICROPROSE 
(Apple) 

Crusade In Europe 
Decision in Oeser1 . 
F·15 Si rike Eagle . 
NATO Commander 
Silent ServICe 
Solo Flight . 

SSI 
(App le) 

Phantasie 11. •. 
Wlzard's Crown . 
Rmgs 01 ZllIm ..... 
Colonial Conquest . 
Ba l llegroup . 
NAM , 

DSI 
Messenger641128 ,, 39.95 

COMMODORE 
1670 Modem ......... \ 55 

COMPUSERVE .. 1B.95 

HITACHI 
MM·1218 12'" Green ...... 99 
MM·1220 12'" TIL Amber . 129 
CM·1406C 13'" color 

wi cable .............. .. ..... 179 
EM. , 409,3'" AGB .. 305 

M'1216D 12" RGB .... 385 
CM·1455S 13'" 720x350 525 
CM'1457A 13" AGB 

720x 460 . .679 

NEC 
Mullisync ................ CALL 

OMMODOR 

128 . .. .. CALL 
C 1902·A .. CAl l 
C 1350 Mouse ......... 39 
C 1700 128 K RAM ... 145 
C 17505 12 K RAM .. 269 
Sane.. . 35 
Perleci Wri ter . . ........ 45 
Perlect Calc . . .... ..... 45 
Perlect Filer ............ 45 

BRODERBUND 
The Prmt Shop.. 24 75 
GraphICS library 

t. II. til . 15.75 
Karaleka ............ 17.75 
Bank Si reet Writer .. 29.75 
lode Runner . 19.75 
Printshop Comp . 24 .75 
BankStreet Speller . 2975 
Bank SHeet Filer . 2975 
Bank Sireet Mailer .. 29 75 
Championship 

lode Runner 1975 

SUBLOGIC 
NightmlSSlon 

Pmball " 16.95 
Fli9hl Simulator 29.95 
Set Slmulalor 25.95 
Foolball.. 2595 
Scenery Disk .. Each 14 95 
Sel 1·6 . 69.96 

INDUS 
GT Commodore .. 179 

ZOOM 

ANCHOR 
Volksmodem. 55 
Volksmodem 1 2 ....... \ 79 

ATARI 
1050 ......... 129 
XM 301 .... . ...... 39.95 

TEKNIKA 
MJ· IO ......... 149 
MJ·22 .. ......... 249 
MS·305 AGB . ............ 309 

COMMODORE 
1902 Color. . CAll 
1802 .. ........ ..... CAll 

ACTIVISION 
(C·64/ 128) 

Alter Ego ... 28.75 
Hacker . . .... 18.75 
lill ie People 2075 
Game Maker .... 24.75 
Borrowed Time ..... 18.75 
Space Shullie . 18.75 
Music Studio .... 22.75 
Mind Shadow .. ... 1875 
Road Race . 18 75 
Fast Tracks 2275 
Counl Down . 1875 
Baskelball 1875 

BATTERIES 
INCLUDED 

Paperclip 
Consullant 
PaperClip 

W/Spell Pack 

EPYX-64 
Movie Monsler 
Vorool KII 
Fasl l oad 
Summer Game I I 
Super Cycle 
WOI ld Games 
Football 

XETEC 
Font Master II 64 

MICROLEAGUE 
Ml Baseball 
General Manager 
85 Team Disk 
FranChise .. 
Stal Disk . 

ACTIVISION 
(Amlga) 

Hacker .. 
Mind Shadow 
Music Siudio . 
Borrowed Time . 

ACCESS 
(C-S4 - Amiga) 

l eader Board 24.75 
leader Board 

Amlga . 

PRINCETON 
GRAPHICS 

MAX· 12 Amber 175 
HX· 12 RGB .. 45B 
SR· 12 RGB 575 

NEW"HOURS! 
Mon·Thu,9AM·8PM 

FrI9AM·6PM 
Sat 10AM·6PM 
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1080....$195
SAVE = PRINTERS

NX-10....Call

PANASONIC
1080 195

1091 225

3131 ...249

1092 309

1592 419

1595 595

CITIZEN
120-D 179

MSP-10 285

MSP-15 385

MSP-20 325

MSP-25 485

Premier 35 469

CITOH
1550 SP-- CALL

D1040 CALL

Prowriter Junior CALL

Prowriier8510SP-... CALL

EPSON
LXBO CALL

FXB5 CALL

DX10 CALL

HI80 CALL

HS80 CALL

FX286 CALL

LQ800 CALL

LO1000 CALL

SILVER REED
EXP420P CALL

EXP600P 489

EXP800P 649

EXP770 740

DIABLO
D25 549

P-32COI 699

635 102

P-38 1749

D-80 IF 2395

SEIKOSHA
SP-1000 VC(C-64) ....175

SP-lOOOACentronics... 195

SP-1000 IBM 195

SP-1000 As RS-232 ... 195

SP-1000 AP Apple IIC... 195

BP-1300 469

BP-5200 649

BP-5420 999

Color Kit 119

BP-5420 Ribbon... 12.50

SP-1000 Ribbon 8.50

BROTHER
HR-15XL-P 359

HR-15XL-S 359

JUKI
Juki 6100 CALL

5510 Juki CALL

Juki 6300 CALL

RS-232 Serial Board ... 55

Color Kil 105

6100 Tractor 119

6100 Sheet Feeder.... 209

LEGEND
808 148

1080 CALL

1380 229

1385 239

TOSHIBA
321 P/S 495

351 Sheet Feeder ...529

P341P 969

P341S 999

P351+ H49

STAR

MICRONICS
LV 12-10 (New) CALL

NL-10 CALL

NX-10 CALL

NB-15 CALL

SB-15 CALL

SG-15 367

SD-10 319

SD-15 438

SR-10 469

SR-15 57S

SS-10 589

OKI DATA
Okimate 10XE 179

292 CALL

293 CALL

Okimate 20ST 199

120 NLO 205

182 214

192 348

93 CALL

DUST COVERS

Atari
D20ST 1195

130XE 6.99

800XL 699

1050 699

1025. 79?

Commodore
C128 7 99
1571/1541 , 699

1902 10.95

1702 899

C64/VIC20 6 99

Panasonic
109071091 899

5092 899

1093 999

DRIVES

INDUS
GT Atari 179

COMMODORE
1571 CALL

1541 CALL

COMTEL
Enhancer 2000 (C-64). 149

INTERFACING

ORANGE

MICRO
Grappler + (Applel 85

Grappleri6K(Apple)... 149

Orange (Applel 59

Grappler C IMC) 85

DIGITAL

DEVICES
U-Print A 16 64

Apetace .39

CARDCO
G-Wiz(C-64) 47

SuperG(C-64) 54

C/7PSIC-64) 37

XETEC
Super Graphix 64 ....... 64

Super Graphix JR 64.... 45

Xetec AT 39.95

ATARI
850. .. 109

DISKETTES

5V4" DISKETTES

MAXELL
SSDD 9.99

DSDD 12.99

BONUS
SSDD 6.99

DSDD 7.50

SKC
SSDD 8.50

DSDD 9.50

3.5" DISKETTES

MAXELL
SSDD 16.99

DSDD 23.99

SKC
SSDD 14.99

DSDD 19.99

VERBATIM
SSDD 16.99

DSDD 24.99

IBM-PC
BRODERBUND

(IBM)
Bank Street Writer 48 95

Print Shop 34.95

Graphics Library I... 22.95

Graphics Libary 2. ... 22.95

Ancient Art ot War... 22.95

Champ Lode

Runner . 22.95

Karateka 22.95

SUBLOGIC
(IBM)

Set Simulator 34 95

Scenery Disks... Each 14 95

Set 1-6 69 95

SD Japan 14.95

S.D.SanfranciSCO.. 14.95

ACTIVISION
(IBM)

Borrowed Time 24.75

Mmdshadows 24.75

Music Studio 29.95

Alter Ego 29.95

Alter Ego (Malei ..29.55

Pebble Beach

QUADRAM
Gold Ouadboard 399

Silver Quadboard.. .. 229

Ouadboard . ... 199

TOLL FREE 1-800-233-8760
In PA 717-494-1030

Customer Service 717-494-1670

or send order to mm^m

Lyco Computer mm/mm

P.O. Box 5088

Jersey Shore, PA

17740

RISK FREE POLICY
In slock iiems shipped within 24 hours of order No deposit on C 0 D orders Free
shipping on prepaid cash orders within the continental U S Volume discounts avails-

ble PA residents add sales tax. APO. FPO. and international orders add S5 00 plus
3% tor priority mail service Advertised prices show 4% discount lor cash, add 4%

(or MasterCard and Visa Personal checks require 4 weeks clearance before shipping.
We do not guarantee compatibility We only ship factory fresh merchandise. Ask about

UPS Blue and Red label shipping All merchandise carried under manufacturer's
warranty Return restriction applicable Return authorization required. All items subiect

to change without notice

1080 .... $195 

PANASONIC 
1080 ... 
1091 
3131 . 
1092 . 
1592 
1595 .. 

.. 195 
. 225 

.. 249 
. ..... 309 

41 9 
595 

CITIZEN 
120-0 ..... . . . . 179 
MSP'lQ ...... .. .... 285 
MSP·1S . . . . 385 
MSP'20 .... . 325 
MSP·25 . . . .... . ... .. 485 
Premier 35 .... ... .. . . 469 

C. ITOH 
, 550 SP+ . . .. CALL 
01 040 ..... CALL 
Prowriter Junior .. . CALL 
Prowriler851QSP+ . . CALL 

OUST COVERS 

S20ST 
130XE 
BOOXL 
1050 
1025 

Atan 

Commodore 

1195 
699 
699 
699 7,. 

CI28 799 
157111541 699 
1902. . . 10 95 
\702 899 
C64Noc20 6 99 

Panasonic 
1091l1109\ 8.99 
1092 899 
1093 999 

INDUS 
GT Ala rl . 179 

COMMODORE 
1571 ... . CAll 
1541 . CALl 

LYCO COMPUTER MARKETING & CONSULTANTS 

ON THESE 
IN STOCK PRINTERS 

EPSON SEIKOSHA JUKI 
lXBO ... 
FX85 
OXIO 
HIBD .. , 
HS80 .. 
FX286 . 
L0800 
lOIQOO 

...... CALl 
.... CALl 

CALL 
CAL L 
CALL 
CAL L 

.. .. . . .... CAL l 
. .... .. CAL l 

SP' 1000 VC (C'S4) .... 175 
SP·I000ACentronlcs ... 195 
SP· 1 000 18M . 195 
SP· 1 000 As RS'232 .. 195 
SP' I 000APAppleIiC .. 195 
BP·13oo . . . 469 
BP-52oo ......... 649 
BP-5420 .... . . ....... . . 999 
Color Kil. . . ... 11 9 

Juki 6100. . . . CALL 
5510 Juki. . . ... CALL 
Juki 6300 .. CALL 
RS-232 Senal Board . . 55 
COlor Kit .. ... 105 
6100 TractOI . . .. 119 
6100 Sheet Feeder .... 209 

SILVER REED 
BP·5420 Ribbon .... 12.50 
SP' l ooo Ribbon ... . .. 8.50 

LEGEND 
808 .. 
1080 .. 
1380 
1385 . . 

. .. 148 
. CAll 
... 229 

EXP 420P 
EXP 600P . 
EXP BOOP 
EXP 770 .. 

.... CAll 
.. 469 

......... 649 
... 740 

BROTHER 
HR·15Xl·P . . .... 359 .. ............ 289 
HR·15XL·S ........... 359 

DIABLO TOSHIBA 
025 
P·32 COl 
635 . 
P·3S .. 
o-ao IF 

. 549 
........ 699 

102 
.. 1749 

2395 

INTERFACING 
ORANGE 
MICRO 

Grappler + (Apple) ..... 85 
Grappler 16K (Apple) . . 149 
Orange (Apple) 59 
Grappler C (IIC) ... 85 

DIGITAL 
DEVICES 

U-Prinl A 16.. . 64 
Aoelace. 39 

CARDCO 
G·Wiz (C·S4) 47 
Super G (C-S4)... . .. . 54 
C/?PS (C'S4) . .... . . .... 37 

XETEC 
Super Graphl)! 64 ...... 64 
Super Graphl)! JR 64 .... 45 
Xetec AT... . .. 39.95 

ATARI 

32 1 PIS . 495 
35 1 Sheet Feeder 529 
P341P .. 969 
P341S .. 999 
P 351+.. . ....... 1149 

DISKETTES 
5 v." DISKETTES 

MAXELL 
SSDD .... ..... ..9.99 
DSDD. . ... . 12.99 

BONUS 
SSDD ............. 6.99 
DSDD ..... .. ...... 7.50 

SSDD 
DSDD 

SKC 
.8.50 

.... 9.50 

3.5·· DISKETTES 

MAXELL 
SSDD . .. ....... 16.99 
DSDD. 23.99 

SKC 
SSDD ........... 14.99 
DSDD . 19.99 

VERBATIM 
SSDD . .. ..... 16.99 
DSDD.. .. .. 24.99 

STAR 
MICRONICS 

l V 12-1O(New) 
NL· 10. 
NX·10 .. 
NB-1S. 
S8·15 .. 
SG·15 . 
SO-lO . 
SO-IS . 
SR·l0 
SR-15 . 
SB·l0 

CALL 
.. CAll 

CALL 
CALL 
CALL 

367 
.. 3 19 

438 
. 469 

.. 578 
589 

OKIDATA 
Oklmate 10XE 
292 
293 .. .... . 
Ok,mate 20ST . 
120 NlO . 
182 .. 
192 .. 
93 . 

179 
CALL 
CAll 

199 
. 205 

. ... 214 
348 

CAll 

IBM-PC 
BRODERBUND 

(I BM) 
Bank Street Wnter 48 95 
Print Shop . . .. 34.95 
Graphics Library I. . 22.95 
Graphics Libary 2 ... 2295 
Ancient Ar1 01 War .. 22.95 
Champ Lode 

Runner . 22 .95 
Karaleka ............ 22.95 

SUBLOGIC 
(IBM) 

Set Simu lator . 3495 
SceneryDlsks .. EaCh 1495 
Set 1·6 . 6995 
SO. Japan \ 4.95 
S.D. San FranCISCO .. 14.95 

ACTIVISION 
(I BM) 

Borrowed Time . 24.75 
Mindshadows ....... 24.75 
Music Stud io . 29.95 
Alter Ego 29.95 
Alter Ego (Ma lel 2955 
Pebble Beach 

QUADRAM 
Gold Ouadboa rd .. 
Silver Quadboard .. 
Quadboard 

... 399 
229 
199 

In PA 717·494·1030 
Cv,stomer Service 111·494·1610 

ffi or send o rd e r to ~ 
Lyco Computer _ 
P.O. Box 5088 

RISK FREE POLICY 
In stock Items snipped Within 24 hours 01 Oldel No depos~ on COO alders F,ee 
shlppln9 on prepaid cash orders Within the conllnental U S Volume discounts aval!a· 
ble PA reSidents add sales taK .APO. FPO. and internal lonal ordels add $5 00 plus 
3% lor pnOlily mall seMce Advertised prices show 4% discount lor cash, add 4% 
for MaslerCard and Visa Personal cnecks raquile 4 weeks dearance befole snipPing 
We do no! gualanl&ocompatlbility. We only ship factory fresh m8l"ChandlS8. Ask aboUl 
UPS Blue and Rae label shipping. All merchandise calfled under manulacturer"s 
warranty. Return r'!striCtlM applicable. Return aulnorizatian lequll80. AU l1ems SUbt8Ct 
10 change wlthoul notice 

Jersey Shore , PA 
17740 



Starting Address: 0801

Ending Address: 0F90

Either joysticks or paddles can

be used to play this game. To play

with paddles, plug a pair of paddles

into port 2. Even though the pro

gram is written in machine lan

guage, you should load and run it

like an ordinary BASIC program. In

this version of Prisonball, each

game lasts for three minutes. The

screen border flashes briefly as a

warning when only 20 seconds re

main on the timer. Bricks from the

center wall are worth 30 points,

those from the two adjacent walls

are worth 20, and the outermost

bricks each score 10 points.

Apple II Version

Apple Prisonball runs on Apple II-

series computers with either DOS

3.3 or ProDOS. The program must

be entered using the "Apple MLX"

machine language entry program

published elsewhere in this issue.

Be sure that you understand the

instructions for using Apple MLX

before you begin to type in Apple

Prisonball. Here are the MLX starting

and ending addresses for the game:

Starting address: 1000

Ending address: 1647

After you've entered the game

and saved a copy, start Prisonball

with a BRUN command. For in

stance, if you saved the game with

the filename GAME, enter BRUN

GAME and press RETURN. Prison-

ball is played with paddles and

each game lasts three minutes. If

the action becomes too hectic, press

any key to pause the game. The

scoring is identical to that used in

the Commodore 64 version. If you

wish to quit the game and exit to

BASIC, press CTRL-C.

The Apple II version of Prison-

ball uses a special technique to put

a text window at the top of the lo

res screen. You may need to remove

the parallel printer interface from

your computer in order to make this

work.

Program 1: Prisonball for

Atari 400, 800, XL, and XE
For instructions on entering this listing, please

refer to "COMPUTEI's Guide to Typing In

Programs" in this issue of COMPUTE!.

NC 8 ? "CCLEARJONE MINUTE, P

LEASE"

FK 10 PAGE~PEEK<106)-32

KD 2 0 BASE=PAGE*25 6: CK = 0

0£ 30 FGR MEMLOC=BASE TO BAS

E + 47I

HC 4 0 READ DATA:CK=CK+DATA

JH 50 POKE MEMLOC.DATA

SC 60 NEXT MEMLOC

KK 65 IF CKO5B440 THEN ? "D

ATA ERROR IN LINES 100

0-1660":STOP

FO 70 PAGE=PEEK<106)-30

NJ 80 BASE=PAGEt256:CK-0

LL 90 FOR MEMLOC=BASE TD BAS

E + 76

JP 100 READ DATA:CK=CK+DATA

BE 110 POKE MEMLOC,DATA

[P 120 NEXT MEMLOC

LA 125 IF CKO99B1 THEN ? "D

ATA ERROR IN LINES 17

00-1B00"iSTOP

JD 130 PABE = PEEK ( 106>-2*?

AG 140 BASE=PAGE*256:CK=0

BI 150 FDR MEMLOC=BASE TO BA

SE+175

KF 160 READ DATA: CK = CK + DATA

M 170 POKE MEMLDC,DATA

JF 180 NEXT MEMLdC

CD 185 IF CKO19695 THEN ? "

DATA ERROR IN LINES 2

000-2250":STOP

JI 190 PAGE=PEEK(106>-28

AD 200 BASE*PAGE*2563CK= 0

BO 210 FOR MEMLOC= BASE TO BA

SE+949

KC 220 READ DATA : CK = CK +DATA

HH 230 POKE MEMLOC,DATA

JC 240 NEXT MEMLOC

OF 245 IF CKO95B30 THEN ? "

DATA ERROR IN LINES 2

400-3750":STOP

JB 250 PAGE=PEEK(106>-24

AJ 260 BASE=PAGE*256;CK=0

BL 270 FOR MEMLOC=BASE TO BA

SE+346

Kl2S0 READ DATA:CK=CK+DATA

KN290 POKE MEMLQC,DATA

IP 300 NEXT MEMLOC

OA 305 IF CKO36545 THEN ? "

DATA ERROR IN LINES 4

000-4490":STOP

IN 310 PAGE= PEEK (1061-22

AG 320 BA5E=PASE*256:CK=0

OS 330 FOR MEMLOC-BASE TO BA

SE +47

KF 340 READ DATA : CFOCK + D AT A

M350 POKE MEMLDC,DATA

JF 360 NEXT MEMLOC

LO 365 IF CKO4549 THEN ? "D

ATA ERROR IN LINES 48

00-4860":STOP

IN 40 0 PAGE-PEEK ( 106> -32

NB4 10 BASE=PAGE«256

EC 430 POKE BASE+525,PAGE+2

EP 440 PDKE BASE+534,PAGE+2

EO450 POKE BASE+541,PAGE+2

EP 460 POKE BASE+550,PAGE+2

FH 470 POKE BASE+557,PAGE+2

FF4B0 POKE BASE +B05, PAGE + 3

Fl 490 POKE BASE + B43, PAGE + 3

FF 500 PDKE BASE+B84,PAGE+3

FA510 POKE BASE+914,PAGE+3

FC 520 POKE BASE+942,PAGE+3

BP530 POKE BASE+1026,PAGE

CO 540 PDKE BASE+1029, PAGE

Hi. 550 POKE BASE+1 032, PAGE + 2

13 560 POKE BASE+1054, PAGE + 3

ID 570 POKE BASE + 1 109, PAGE + 3

IJ 580 POKE BASE+1 147, PAGE + 6

IF590 PDKE BASE+1 150, PAGE + 7

HO600 PDKE BASE+1 181 , PAGE + 4

HO610 POKE BASE+1207, PAGE + 4

[6 620 PDKE BASE+1276,PAGE+5

IB 630 PDKE BASE+1306, PAGE + 5

IF 640 PDKE BASE+1327,PAGE+5

IH650 PDKE BASE+1373,PAGE+5

!N 660 POKE BASE+1 387 , PAGE + 5

ID 670 POKE BASE+1412, PAGE + 5

IF 680 POKE BASE+1503,PfiGE+5

ID 690 POKE BASE+1528,PAGE + 6

IB 700 POKE BASE+1531,PAGE + 7

IB 710 POKE BASE+1544,PAGE + 4

IL 720 POKE BASE+1547.PAGE + S

IK 7 30 POKE BASE+1565, PAGE + 6

JA 7 40 POKE BASE+1588, PAGE + 6

II 750 POKE BASE+1606, PAGE + 6

IJ 760 POKE BASE+1624,PAGE+6

!L 770 POKE BASE+1661 , PAGE + 6

1X780 POKE BASE+1709, PAGE + 4

IN790 POKE BASE+1921 ,PAGE+ 7

IN B00 POKE BASE+193B, PAGE+ 7

IJB10 POKE BASE + 2076, PAGE+8

IL820 POKE BASE + 2095,PAGE+B

ICB30 POKE BASE + 21 12, PAGE+ 8

IE B40 POKE BASE + 2131 . PAGE+ B

Iff 850 POKE BASE+2148, PAGE + B

IH 860 POKE BASE+2222, PAGE + B

II 870 POKE BASE +2231 , PAGE + B

JB8B0 POKE BASE+2292,PAGE+9

10 B90 POKE BASE + 2295, PAGE + 2

IL900 POKE BASE+2365,PAGE+9

IH 910 POKE BASE +2383, PAGE + 9

10 920 PDKE BASE + 2393, PAGE + 9

JF 950 PRISON = USR ( (PAGE + 4) *2

56)

KN 1000 DATA 169, 112, 141, 150

,6,169,112

LH1010 DATA 141,151,6,169,1

98,141,152

ON 1,020 DATA 6,169,0,141,153

,6,165

EN1030 DATA 106,56,233,16,1

4 1,154,6

CC1040 DATA 162,0,169, 13, 15

7,155,6

PC 1050 DATA 232, 224,94, 20B,

24B,169,141

JL 1060 DATA 157,155,6,169,6

5,157,156

SS 1070 DATA 6,169,150,157,1

57,6,169

PI 10B0 DATA 6,157,158,6,169

,0,141

PD 1090 DATA 47,2,169,150,14

1,48,2

IP1100 DATA 169,6,141,49,2,

169, 0

LI 1110 DATA 141,0,2,165,106

JIA1I15 DATA 56,233,22,141,1

1E1120 DATA 2,169,192,141,1

4,212,169

011130 DATA 34,141,47,2,169

,0,133

111140 DATA 176,165,106,56,

233,17,133

EK1150 DATA 177,162,0,230,1

77,160,0

LS1160 DATA 169,0,145,176,2

00,20B,251

OD1170 DATA 232,224,15,208,

240,165,106

FE11B0 DATA 56,233,16,133,1

77, 160, 1

IP1190 DATA 169,16,145,176,

200,192,5

LN 1200 DATA 20B , 249 , 1 60 , 1 5 ,

169,80,145

W1210 DATA 176,200,192,19,

208,249,160

LP 1220 DATA 8,169,213,145,1

76,200,169

CB 1230 DATA 218,145,176,200

,169,208,145

K 1240 DATA 176,200,145,176

,160,20,169

BP 1250 DATA 255,145,176,200

,192,1B0.20B

CK 1260 DATA 249,169,116,133

,176,165,106

BO 1270 DATA 56,233,2,133,17
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Starting Address: 0801 
Ending Address: OF90 

Either joysticks or paddles can 
be used to play this game. To play 
with paddles, plug a pair of paddles 
into port 2. Even though the pro­
gram is written in machine lan­
guage, you should load and run it 
like an ordinary BASIC program. In 
this version of Prison ball, each 
game lasts fo r three minutes. The 
screen border flashes briefly as a 
warning when only 20 seconds re­
main on the timer. Bricks fro m the 
center wall are worth 30 points, 
those from the two adjacent walls 
are worth 20, and the outermost 
bricks each score 10 points. 

Apple II Version 
Apple Prison ball runs on Apple []­
series computers with either DOS 
3.3 or ProDOS. The program must 
be entered using the " Apple MLX" 
machine language entry program 
published elsewhere in this issue. 
Be sure that you understand the 
instructions for using Apple MLX 
before you begin to type in Apple 
Prisonball . Here are the MLX starting 
and ending addresses for the game: 
Starting address: 1000 
Ending address: 1647 

After you've entered the game 
and saved a copy, start Prisonball 
with a BRUN command. For in­
stance, if you saved the game with 
the fil ename GAME, enter BRUN 
GAME and press RETURN. Prison­
ball is played with paddles and 
each game lasts three minutes. If 
the action becomes too hectic, press 
any key to pause the game. The 
scoring is identical to that used in 
the Commodore 64 version . If you 
wish to quit the game and exit to 
BASIC, press CTRL-C. 

The Apple II version of Prison­
ball uses a special technique to put 
a text window at the top of the 10-
res screen. You may need to remove 
the parallel printer interface from 
your computer in order to make this 
work. 

Program I: Prisonball for 
Alarl 400, 800, XL, and XE 
For instructions on entering this listing. please 
refer to " COMPUTErs Guide to Typing In 
Progroms" In this issue of CC»I,PUTH 

I!e 8 ? "(C LEAR}ONE MINU TE , P 
LEASE" 

FK 10 PAGEupEEK(106)-32 
I!D 20 BASEo:pAGE. 256: CK-0 
DE 30 FOR MEMLOC - BASE TO BAS 
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E+471 
~ 40 READ DA TA:CK - CK+ DATA 
JH 50 POKE MEMLOC, DATA 
SC 60 NE XT MEMLOC 
KI: 65 IF CK< >58440 THEN ? "0 

ATA ERROR IN LINE S 100 
0- 1660":ST OP 

FO 70 PAGE - PEEK (106)-30 
NJ 80 BASE - PAGE*256: CK-" 
LL90 FOR MEMLOC=BASE TO BAS 

E+76 
JP 100 READ DATA:C K=CK+DATA 
~ 110 P OKE MEMLOC,DATA 
IP 120 NEXT MEMLOC 
LA 125 IF CK< ) 9981 THEN? "0 

ATA ERROR IN LINES 1 7 
00-1 80 ,," :STOP 

JD 130 PAGE-PEEK(106)-29 
~1 40 BASE=PAGE*2~6:CK- 0 
SI 150 FOR MEMLOC - BASE TO BA 

SE+175 
« 160 READ DATA:CK - CK+DATA 
~ 170 POKE MEMLOC,D ATA 
JF 180 NEXT MEMLOC 
OD 185 IF CK< ) 19695 THEN ? " 

DATA ERROR IN LINES 2 
0""-225e":STOP 

JI 19" PAGE=PEEK (11136) -28 
AD 200 BASE-PAGE.256: CK- 1i3 
80210 FOR MEHLOC-BASE TO BA 

SE+949 
KC220 READ DATA :CK=CK+DATA 
IIH 230 POKE MEMLOC. DATA 
JC 24" NEXT MEMLOC 
OF 245 IF CK< ) 9583" THEN ? .. 

DATA ERROR IN LINES 2 
400-375,,":STOP 

JB 250 PAGE - PEEK (11136)-24 
AJ 260 BASE-PAGE.256: CK- 0 
R270 FOR MEMLOC -BA SE TO BA 

SE+346 
KI2 B0 READ DATA:C K- CK+DA TA 
III! 290 POKE MEMLOC, DATA 
IP 300 NEXT MEP1LOC 
OA 30~ IF CK< ) 36545 THEN? " 

DATA ERROR IN L INES 4 
""0--4490":STOP 

III 3 10 PAGE=PEEK ( 106) -22 
AS 32113 BASE-PAGE' 2~6:CK-0 
0633 0 FOR MEMLOC - BASE TO BA 

SE+47 
KF 340 READ DATA: CK-CK +DATA 
11K 350 PO KE MEMLOC, DATA 
JF 3 60 NEXT MEMLOC 
LO 365 IF CK< )4 549 THEN? "D 

ATA ERROR IN LINES 48 
"0-4860":STOP 

II! 400 PAGE - PEE K (106) -32 
NB 410 BASE"PAGE'256 
E0430 POKE BASE+525, PAGE+ 2 
EP440 PO KE BASE+5 3 4 , PAGE+2 
EO 450 POKE BASE+541 , PAGE+2 
EP 460 POKE BASE+550 , PAGE+ 2 
FH470 POKE BASE+557 ,P AGE+ 2 
~480 POKE BASE+80 5,PAGE+3 
FI4 90 POKE BASE+843,PAGE+3 
~ 500 POKE BASE +884 , PAGE+ 3 
fA5 10 POKE BASE+914 , PAGE +3 
Fe 520 POKE BASE+942, PAGE+ 3 
SP 530 POKE BASE+ 1 "26, PAGE 
[D 540 POKE BASE+lIi329 ,PAG E 
Hl 550 POKE BASE+ 1 032, PAGE+2 
19560 PO KE BASE+lIi354,PAGE+3 
ID570 POKE BASE+11 09 ,PA GE+3 
fJ 5B0 POKE BASE+114 7,PAG E+6 
IF5 9 " POKE BASE+11 50, PAGE+ 7 
HO 60" POKE BASE+ 1181, PAGE+4 
~6 10 POKE BASE+1207,PAGE+4 
16620 POKE BASE+ 1276 ,PA~E+5 

18630 POKE BASE+1306,PAGE+5 
IF6 40 POKE BASE+1 327,PAGE+5 
IH 650 POKE BASE+1 373,PAGE+5 
IN6 60 POKE BASE+1 3 87,PAGE+5 

ID 670 POKE BASE+1412,PAGE+5 
IF680 POKE BASE+1503,PAGE+5 
10 690 POKE BA SE+1528,PAGE+6 
IB 7"0 PO KE BASE+1531,PAGE+7 
[D710 PO KE BA SE+1544,PAGE+4 
Il 720 POKE BASE+1547,PAGE+B 
[K730 POKE BASE+1565.PAGE+6 
JA740 POKE BASE+158B,PAGE+6 
11 750 POKE 8ASE+1606,PAGE+6 
IJ 760 POKE 8ASE+ 1624, PAGE+6 
Il 770 POKE BASE+1661 , PAGE+6 
IN780 P OKE BASE+1709.PAGE+4 
IN790 POKE BASE+1921,PAGE+7 
IN 8"0 POKE BASE+1938,PAGE+7 
]J B1 0 POKE BASE+2076,PAGE+8 
Il 820 POKE BASE+2"9~.PAGE+8 
IC83 0 POKE 8ASE+2112,PAGE+8 
IE 84" PO KE BASE+2131. PAGE+8 
IH B50 POKE BASE+214B,PAGE+8 
IH e60 PO KE 8ASE+2222, PAGE + B 
11 8 70 PO KE BASE+2231,PAGE+B 
JB BB0 POKE BASE+2292,PAGE+9 
10890 POKE BASE+2295,PAGE+2 
It90" POKE BASE+2365,PAGE+9 
111 91113 PO KE 8ASE+2383,PAGE+9 
10920 PO KE BASE+2393,PAGE+9 
JF 950 PRISON ::a USR «(PAGE+4)'2 

56) 
KN 1000 DATA 169,112,141,15" 

,6,169,112 
lH 1"1" DATA 141,151, 6,169,1 

9B,141 ,1 52 
011 1."20 DA TA 6 ,1 69,113,141,153 

,6,165 
~1030 DATA 1"6 ,56,233 ,1 6,1 

41, 154,6 
CC 1 040 DATA 162,",169,13 . 15 

7,155,6 
PC 1 050 DATA 232,224,94,208, 

248 , 169,141 
JL1"60 DATA 157,155,6,169,6 

5,157,156 
661070 DATA 6,169,150,157.1 

57,6 ,169 
PI 10B0 DATA 6,157,158,6,169 

,0,141 
PD 1"ge DATA 47,2,169,150,14 

1,48 ,2 
lP 11"0 DATA 16 9,6 ,1 41,49, 2, 

169.0 
t! 11 tel DATA 141,0, 2 ,165,11136 
11,0, 111 5 DATA 56,233,22,141,1 
IE 112113 DATA 2, 169 , 192 , 141,1 

4 ,212 ,169 
01 1130 DATA 34,141,47,2,169 

,0,133 
Ll l14 0 DATA 176,165 ,106.56, 

233 ,1 7, 133 
Ell 1150 DATA 177,162,0,23",1 

77,160,0 
l6 1160 DATA 169,0,14~,176,2 

00,208,251 
OD 11 70 DATA 232,224,15.208, 

24" ,165,106 
FE 11 8" DATA 56,233,16,133,1 

77,160,1 
IP1190 DATA 169,16.14~.176, 

200,192,5 
~1200 DATA 208,249, 160,15, 

169, 8e, 145 
Oil 1210 DATA 176,200,192,19, 

20B,249,160 
LP 1220 DATA 8,169,213,145,1 

76,200,169 
ca 1230 DATA 21 8 , 145,176,20" 

, 169,208 , 145 
Or. 1240 DATA 176,200,145,176 

,160,2",169 
EP1250 DATA 255.145,176,2"" 

,192, 180 ,208 
CK126" DATA 249,169,116,133 

, 1 7 6 , 165,106 
~ 127" DATA 56,233 ,2, 133,17 



"What's wrong with

copying software?"
"I use a lot of programs on my personal computer, and

I copy them all the time."

"I'm a programmer. Every time you copy one of

my programs, you're taking away my income—

I depend on sold programs for a living."

"Oh, come on. I bought it: I have a right to copy it."

"You do have a right to make a back-up, that's true.

But when you start copying programs for your

friends and co-workers, that's breaking the taw."

"What law? Any copying I do is in the privacy of my own

home."

"It doesn't make any difference where you do it.

Every time you copy a program without permission

from the publisher, you're committing a federal

offense."

"That's all right, I won't get caught."

"You're missing the point. The issue isn't "What

can I get away with?"—it's "who am I hurting?"

Remember, lots of people worked hard to produce

every program you use: designers, programmers,

distributors, retailers, not to mention all the

people who support users. They have a right to be

compensated for their efforts, and their major

compensation is through software sales."

"Well, I don't mean to hurt all those people—or anyone,

really."

"Unfortunately, that's what copying does: it hurts

people. And, ultimately, it hurts people like you,

who want new and innovative software."

Do you copy

software?

Think about it.

The unauthorized copying of software is a crime.

Created by Halcyon Associates, Brooklyn, Nevv York

5RAE3 Software Publishers Association
Suite 1200

111119th Street, N.W.

Washington, D.C. 20036 i

"What's wrong with 
copying software?" 

I 

"I use a lot of programs on my personal computer, and 
I copy them all the time." 
"I'm a programmer. Every time you copy one of 
my programs, you're taking away my Income­
I depend on sold programs for a living." 
"Oh, come on. I bought it: I have a right to copy it." 
"You do have a right to make a back-up, that's true. 
But when you start copying programs for your 
friends and co-workers, that's breaking the law." 
"What law? Any copying I do is in the privacy of my own 
home." 
" It doesn't make any difference where you do it. 
Every time you copy a program without permission 
from the publisher, you're committing a federal 
offense,lI 
"That's all right, I won't get caught." 
"You 're missing the point. The issue isn't "What 
can I get away wlth?"-it's "who am I hurting?" 

Remember, lots of people worked hard to produce 
every program you use: designers, programmers, 
distributors, retailers, not to mention all the 
people who support users. They have a right to be 
compensated for their efforts, and their major 
compensation is through software sales." 
"Well , I don't mean to hurt all those people- or anyone, 
really." 
"Unfortunately, that's what copying does: it hurts 
people. And, ultimately, it hurts people like you, 
who want new and innovative software." 

Do you copy 
software? 
Think about it. 

The unauthorized copying of software is a crime. 

SPAll 

Created by Halcyon Associates, Brooklyn. NeoN York. 

Software Publishers Association I 
Suite 1200 

111119th Street, N.W. 
Washington, D.C. 20036 
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7, 160

DATA

,200,

DATA

. 0
169,255,145,176

192,160

208,249,169,0,1

33,176,165

DATA 106,56,233, 16, 1

33,177,162

DATA

5, 145

DATA

44,2,

DATA

, 145,

DATA

0,160,20,169,25

, 176

152,24,105,39,1

230

177,168,169,255

176,232

200,208,2,230, 1

77,224,20

DATA 208, 229, 165, 106

,56,233,5

DATA 133,177,162,0,1

60,244,169

DATA 255,145,176,152

,24,105,39

DATA 144,2, 230, 177, 1

68,169,255

DATA

,208,

DATA

145,176,232,200

2, 230

177,224,20,208,

229,165,106

DATA

,212,

DATA

9, 20E

DATA

in,:

DATA

, 169,

DATA

94,2,

DATA

56,233,20,141,7

133

177,169,3,141,2

, 173

111,2,9,16,141,
■

169,46,141,47,2

132

141,192,2, 141,1

169

2, 141, 193,2, 169

,15,141

DATA

, 197,

DATA

196,2,169,0,141

2

169,136,141,200

,2,169,218 -

DATA

0,141

DATA

, 230,

DATA

, 176,

DATA

141, 198, 2, 169, 5

, 199

2,198,177,162,0

177

160,0,169,0,145

200

208,251,232.224

,4,208.240

DATA

8, 169

DATA

5, 141

DATA

4, 208

DATA

169,91,141,7,20

,93

141,6,208,169,9

,5
20B,169,97,141,

, 169

108,141.0,208.1

69, 125, 141

DATA

41,2,

DATA

1 ,208, 169, 142, 1

208

169,159,141,3,2

08,169,6

DATA

, 141

DATA

9, 151

DATA

141,9

DATA

6,141

DATA

16, 6

DATA

141,0,6,141,1,6

8,6,141,10,6,16

141,2,6,169,79,

6,169,0,141,18,

25,6, 169, 1,141,

141,17,6,141,24

,6,141

DATA

1 ,32,

DATA

, 6, 96

DATA

, 165,

DATA

32,47

26,6,169,240,14

6

141,33,6,141,34

169,128,133,17B

106,56

233,19,133,179,

, 130

I
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FL
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JL
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PP
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FD

PH

LG

IN
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NG
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BO

BA

FK

PP

1720

1730

1740

1750

1760

1770

1780

1790
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2030

2040

2050

2060

2070

2080

2090

2100

2110

2120

2130

2140

2150

2160

2170

2180

2190

2200

2210

2220

2230

2240

2250

2400

2410

2420

2430

2440

2450

2460

DATA 169,0,133,178,2

30,179,32

DATA 47,130,169,128,

133,17B,32

DATA 47,130,169,0,13

3,17B,230

DATA 179,32,47,130,1

69,12B,133

DATA 178,3 2,4 7,130,9

6,160,20

DATA 177,17B,208,23,

200,192,108

DATA 2 08,24 7,169,16,

141,144,6

DATA 169,1,160,20,16

9,255,145

DATA 178,200,192,108

,208,249,96

DATA 173,112,2,74,56

,201,79

DATA 144,2,169,78,14

1 ,48,6

DATA 141,64,6,24,105

,10,141

DATA 49,6,141,66,6,1

62,0

DATA 160,1,169,80,14

1,50,6

DATA 32,77,131,173,1

13,2,74

DATA 56,201,79,144,2

, 169,78

DATA 141,48,6,141,65

,6,24

DATA 105,10,141,49,6

, 141,67

DATA 6,162,0,160,33,

169,10

DATA 141,50,6,32,77,

131,96

DATA 169,180,133,176

, 165, 106,56

DATA 233,16,133,177,

169,0,236

DATA 4B,6,176,22,145

,176,232

DATA 200,200,200,200

,200,145,176

DATA 152,24,105,35,1

44,2,230

DATA 177, 168,76,88, 1

31,173,50

DATA 6,236,49,6,240,

22,145

DATA 176,200,200,200

,200,200,145

DATA 176,232, 152,24,

105,35,144

DATA 2,230,177,168,7

6,117,131

DATA 169,0,224,88,24

0,22,145

DATA 176,232,200,20 0

,200,200,200

DATA 145, 176, 152,24,

105,35,144

DATA 2,230,177,168,7

6, 147, 131

DATA 96

DATA 32,0,128,32,98,

12B,32

DATA 0,130,169,0,141

,0,210

DATA 141,2,210,141,4

,210,141

DATA 6,210, 141 , 144,6

,133,77

DATA 32,0,131,173,12

4,2,240

DATA 5,173,125,2,208

,243,169

DATA 208,141,96,6,14

1,97,6
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FJ
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FI
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Pfl

P6
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2470

2480

2490
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2510

2520

2530

2540

2550

2560

2570

2580

2590

2600

2610

2620

2630

2640

2650

2660

2670

26B0

2690

2700

2710

2720

2730

2740

2750

2760

2770

27B0

2790

2800

2B10

2820

2B30

2B40

2B50

2860

2870

2880

DATA 141,9B,6,169,21

3,141,99

DATA 6,169,168,141,1

,210,141

DATA 3,210,141,5,210

,141,7

DATA 210,169,0,141,1

43,6,173

DATA 31,20B,201,6,24

0,176,32

DATA 0,131,169,0,141

,0,210

DATA 141,2,210,141,4

,210,141

DATA 6,210,141,8,210

,173,144

DATA 6,240,8,206,144

,6,169

DATA 53, 141 ,6,210, 16

9,0,141

DATA 62,6,32,174,134

,32,54

DATA 135,174,62,6,18

9, 16,6

DATA 208,49,222,0,6,

189, 0

DATA 6,201,4,240,13,

24,201

DATA 251, 144,77, 169,

156, 157,0

DATA 6,76,227,132,18

9,8,6

DATA 56,201,16,144,5

,56,201

DATA 71,144,56,169,1

,157,16

DATA 6, 169,29, 141 ,2,

210,76

DATA 227,132,254,0,6

,189,0

DATA 6,201,154,240,1

0,56,201

DATA 157,14 4,28,169,

255,157,0

DATA 6,189,8,6,56,20

1, 16

DATA 14 4,5,56,201,71

,144,10

DATA 169,0,157,16,6,

169,29

DATA 141,2,210,189,2

4,6,208

DATA 51,222,8,6,189,

8,6

DATA 201,0,208,11,16

9,29,141

DATA 2,210,254,24,6,

76,75

DATA 133,201, 16,20B,

47,189,0

DATA 6,56,201,6,144,

5,24

DATA 201,153,144,61,

169,1,157

DATA 24,6,169,29,141

,2,210

DATA 76,75,133,254,8

,6,189

DATA 8,6,201,86,208,

11,169

DATA 29,141,2,210,22

2,24,6

DATA 76,75,133,201,7

0,208,23

DATA 189,0,6,56,201,

6, 144

DATA 5,56,201,153,14

4,10,169

DATA 0,157,24,6,169,

29,141

DATA 2,210,189,16,6,

208,14

DATA 189,0,6,201,5,2
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7,160,0 
~1280 DATA 169,255,145,176 

,200,192,160 
111 1290 DATA 208,249,169,0,1 

33,176,165 
t81300 DATA 106,56,233, 16,1 

33,177,162 
IE1310 DATA 0,160 ,20, 169,25 

5,145,176 
EI 1320 DATA 152,24,105,39,1 

44,2,230 
OC1330 DATA 177,168,169,255 

,145,176,232 
~ 1340 DATA 200,208,2,230,1 

77,224,20 
IN1350 DATA 208,229,165,106 

,56,233,5 
LII 1360 DATA 133,177,162,0,1 

60,244,169 
~ 1370 DATA 255,145,176,152 

,24,105,39 
1111 380 DATA 144,2,230,177,1 

68,169,255 
lB1390 DATA 145,176,232,200 

,208,2,230 
~ 1400 DATA 177,224,20,208, 

229,165,106 
£61410 DATA 56,233,20,141,7 

,212,133 
J81420 DATA 177,169,3,141,2 

9,208,17 3 
U 1430 DATA 111,2,9,16,141, 

111,2 
FO 1440 DATA 169,46,141,47 ,2 

,1 69,132 
f61450 DATA 141,192,2,141,1 

94,2,169 
CA 1460 DATA 2,141,193,2,169 

,15,141 
PJ 1470 DATA 196,2,169,0,141 

, 197,2 
L0 1480 DATA 169,136,141,200 

,2,169,218· 
J! 1490 DATA 141,198,2,169,5 

0,141,199 
Fl1500 DATA 2,198,177,162,0 

,230,177 
H 1510 DATA 160,0,169,0,145 

,176,200 
KP 1520 DATA 208,251,232,224 

,4,2218,2421 
81 1530 DATA 169,91,141,7,20 

8,169,93 
n 15421 DATA 141,6,208,169,9 

5,141,5 
R lS50 DATA 208,169,97,141, 

4,208,169 
LF 1560 DATA 108,141,0,208,1 

69,125,141 
rD1 570 DATA 1,208,169,142,1 

41,2,208 
611580 DATA 169,159,141,3,2 

08,169,6 
1A1590 DATA 141,0,6,141,1,6 

, 141 
Ll1 6"" DATA 8,6,141,121,6,16 

9, 151 
IIH 1610 DATA 141,2,6 ,169,79, 

141,9 
til 1620 DATA 6,169 ,0,141,1 8, 

6,141 
IN 16321 DATA 25,6,169,1,141, 

16,6 
OJ 164" DATA 141,17,6,141,24 

,6,141 
PO 165" DATA 26,6,169,24",14 

1 ,32,6 
110166" DATA 141, 33,6,141 ,34 

,6,96 
P': 17e1e1 DATA 169,128,133,178 

,165,106,56 
IJ 1710 DATA 233,19 ,133,179, 

32,47,130 
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101720 DATA 169,0,1 33, 178,2 
30, 179,32 

~173e1 DATA 47,130,169,128, 
133,178,32 

IJ 1740 DATA 47,130,169,0,13 
3,178,2321 

1161750 DATA 179,32,47,130,1 
69,128,133 

FII1760 DATA 178,32,47,130,9 
6,16113,20 

~1770 DATA 177,178,208,23, 
200,192,108 

JF17e0 DATA 208.247.169 . 16, 
141,144,6 

JD1790 DATA 169,1,160,2121.16 
9,255,145 

PK1 800 DATA 178,200,192,11218 
,208,249,96 

802000 DATA 173,112,2,74,56 
,201,79 

PH20 1121 DATA 144,2,169,78,14 
1,48,6 

AP21212121 DATA 141,64,6,24,105 
,10,141 

IL 2e13121 DATA 49,6.141,66,6,1 
62.0 

OJ204121 DATA 160,1 , 169,80,14 
1,50,6 

102£150 DATA 32,77,131,173,1 
13,2,74 

DC206121 DATA 56,201,79,144,2 
,169,78 

1tA2070 DATA 141,48,6,141,65 
, 6,24 

8P2080 DATA 195 , 10,141 ,49, 6 
,141,67 

0)( 2090 DATA 6,162,0,169,33, 
169, tel 

OW2 1e10 DATA 141,5£1,6.32 ,77 . 
131,96 

PC21 10 DATA 169,180,133,176 
,165,106.56 

IH2 120 DATA 233,16,133,177, 
169,0,236 

Ft2130 DATA 48,6,176,2 2,1 45 
,176,232 

Pl21 40 DATA 200,200,200,200 
,200,145,176 

£62 150 DATA 152,24,105,3S,1 
44,2,2321 

Jl216£1 DATA 177,168,76,88,1 
31,173,:50 

PE2 170 DATA 6,236,49,6,240, 
22,145 

PP2180 DATA 176,200,200,20121 
,200,299.145 

lI2190 DATA 176,232,152,24, 
105,35,144 

16229121 DATA 2,230,177,168,7 
6,117,131 

FD221 0 DATA 169,0,224,88,24 
O,22,145 

PH2220 DATA 176,232,20",200 
,200,29121,20121 

L62 230 DATA 145,176 .152,24, 
1215,35,144 

IN 2240 DATA 2,23",177,168, 7 
6,147,131 

Fe 2250 DATA 96 
002 400 DATA 32,0,128,32,98, 

128.32 
N6241121 DATA 0,130,169,0,141 

,0,210 
012420 DATA 141,2,21". 1 4 1. 4 

,2 1£1,141 
E0 2430 DATA 6,210,141,144,6 

,133,77 
BA2440 DATA 32,21.131,173,12 

4,2,240 
ft: 2450 DATA 5,173,125, 2,208 

,243 , 169 
PP 2460 DATA 208,141,96,6,14 

1,97,6 

5~24 7121 DATA 141,98.6,169,21 
3,141,99 

FF2 480 DATA 6 ,1 69,168,141,1 
,210,141 

OC2 490 DATA 3,210,141,5,210 
,141,7 

£l25210 DATA 210,169,0,141,1 
43,6,173 

EK2510 DATA 31,208,2£11,6,24 
0,176,32 

NJ2520 DATA 0,131,169,121,141 
, 121,21£1 

0)(253121 DATA 141,2,21e1,141,4 
,210,141 

£L2540 DATA 6,210,141,8,210 
,173,144 

PJ2 S50 DATA 6,240.8,206,144 
,6,169 

9112 560 DATA 53,141,6,210,16 
9.0,141 

PF257" DATA 62,6,32,174,134 
,32,54 

A02 580 DATA 135,174,62,6,18 
9,16,6 

1IH2S90 DATA 2£18,49,222,0,6, 
189,0 

IIK260'" DATA 6,21211,4,24e1, 13, 
24,21211 

Jn2610 DATA 251,144,77,169, 
156,157,0 

WA2620 DATA 6,76,227,132,18 
9,8,6 

802630 DATA 56,201,16,144,5 
,56,201 

CP2 640 DATA 71,144,56,169,1 
,157,16 

PI 2650 DATA 6,169,29,141,2, 
21121,76 

~2660 DATA 227,132,254,121,6 
,189,0 

EJ267121 DATA 6,21211,154,240,1 
0,56,201 

ll2680 DATA 157,144,28,169, 
255,157,0 

l02 690 DATA 6.189.8,6,56,2121 
1, 16 

BJ2 70" DATA 144,5,56,21211,71 
, 144, 10 

AS 271121 DATA 169,0,157,16,6, 
169,29 

CA2 72121 DATA 141,2,21",189,2 
4,6,208 

612730 DATA 51,222,8,6,189, 
8,6 

EP2740 DATA 201,0,208,11,16 
9.29.141 

!If 2750 DATA 2,2 UI, 254,24,6, 
76,75 

FJ 2760 DATA 133,201.16,2e18. 
47,189,0 

JA2 770 DATA 6,56,2£11,6,144, 
5,24 

IN27821 DATA 201,153,144,61, 
169.1,157 

P62 790 DATA 24,6,169,29,141 
,2,210 

~2800 DATA 76.75,133.254,8 
,6, 189 

PI2810 DATA 8,6,201,86,21218, 
11, 169 

062 820 DATA 29,141,2,210,22 
2,24,6 

FI2830 DATA 76,75,133,201,7 
121,208,23 

IIf2840 DATA 189,0,6,56,201, 
6,144 

FH2850 DATA 5,56,201,153,14 
4,10,169 

PII2 860 DATA e,157,24,6,169, 
29, 141 

P6287121 DATA 2,21121,189,16,6, 
208, 14 

LN2880 DATA 189,0,6,201,5,2 
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Warranty
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Magic Window lie Word processing is

easy and more efficient because of a

simple-to-read menu system and editing

commands. Many powerful features of
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Magicalc Rated as the best electronic
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multiple RAM cards of most

manufacturers in any combinations up

to a full 512 K.

Magic Memory File anything, any way

you want to: names, addresses,

important numbers, dates and notes.

Your information is organized simply,

easy to maintain, and available
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2910

2920
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2960
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3020

3030
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3060
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3080
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3130

3140

3150
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40, 21

DATA 201,25,240,17,7

6,246,133

DATA

,240

DATA

189,0,6,201,153

32

201,133,240,28,

76,246,133

DATA

173,

DATA

66, 6

DATA

, 141

DATA

9,0,

DATA

169,1,141,6B,6,

S4

6,141,69,6,173,

141,70,6,169,80

71

6,76,155,133,16

41

6B,6,173,65,6,1

41 , 69

DATA

70, 6

DATA

6, IBS

DATA

44, b;

DATA

6,173,67,6,141,

169, 160, 141,71,

,8

6,56, 205,69,6, 1

24,205,70,6,176

,76,169

DATA

3,71,

DATA

19,141,0,210,17

6

157,32,6,173,68

,6,157

DATA

6, 252

DATA

6,25

DATA

189, 6

DATA

, 169,

DATA

, 141,

DATA

169,0

DATA

1 , 0

DATA

7,24,

DATA

0,32,

DATA

16,6,173,70,6,5

8,6,24,201,6,17

169,1,157,24,6,

6,201,86,208,10

0

157,24,6,169,29

210,76,246,133,

, 157

24,6,189,8,6,20

208, 10, 169, 1 , 15

6

169,29,141,2,21

174

134,32,104,135,

238,62,6

DATA

240, 3

DATA

, 136,

DATA

3,96,

DATA

06, 96

DATA

8, 141

DATA

,96,6

DATA

173,62, 6, 201 ,3*,

76,121,132,32,0

173

143,6,208,72,17

6

201,159,240,6,2

76,126,134,169,

,6
210,169,217,141

, 173

97,6,201,208,24

0,6,206

DATA

, 169,

DATA

97,6,76,126,134

217

141,97,6,173,98

,6,201

DATA 208,240,6,206,9

B.6,76

DATA

, 141,

DATA

8, 240

DATA

, 134,

DATA

126, 134, 169,213

98, 6

173,99,6,201,20

,6
206,99,6,76,126

169

32,162,0,157.12

4,6,232

DATA 157,124,6,232,1

57,124,6

DATA 169,128,141.143

,6,169,0

DATA

,210,

141,1,210,141,3

141

6F

LF

HM

JE

JL

IH

LK

HF

JH

OH

JL

PC

LP

FD

IC

me

FE

LN

BD

EC

FH

CA

CD

LD

01

IF

BP

EC

HP

GI

HO

Cl

FF

6D

K

AF

IP

it

Cl

HH

BP

B8

3300

3310

3320

3330

3340

3350

3360

3370

33B0

3390

3400

3410

3420

3430

3440

3450

3460

3470

34B0

3490

3500

3510

3520

3530

3540

3550

3560

3570

3580

3590

3600

3610

3620

3630

3640

3650

3660

3670

3680

3690

3700

3710

DATA 5,210,141,7,210

,76,161

DATA 134, 165, 106,56,

233,16,133

DATA 181, 169,0, 133, 1

80,160;11

DATA

0, 13£

DATA

6, 16S

DATA

DATA

173,97,6, 145, 18

, 173

9B, 6, 145, 1B0, 13

, 21B

145, 180, 136, 173

, 145

190,162,52,160,

23, 136,208

DATA 253,202,208,24B

,76,76,132

DATA

6, 74

DATA

174,62,6,1B9,0,

74,141,57,6,10,

10,141

DATA

, 237

DATA

58,6,1B9,0,6,56

58,6,141,59,6,1

65,106

DATA 56,233,16,133,1

Bl , 169, 180

DATA

, 1B0,

DATA

52,6

DATA

6, 162

DATA

,54

DATA

6, 200

DATA

60, 0,

DATA

,52

DATA

4,3

DATA

24,109,57,6,133

169

0, 141,51 ,6, 141 ,

1B9,8,6, 141,54,

0,14,51,6,24,14

6, 144,3,238,51 ,

192,5,20B,239, 1

1B9

8,6,141,55,6,14

6,24,14,55,6,14

23B,52, 6,200, 19

2,3,208

DATA

, 109,

DATA

6, 141

DATA

, 144,

DATA

, 173,

DATA

239,173,54,6,24

55

6,144,3,238,51,

56,6,24,101,180

2

230,1B1,133,180

51 , 6

24,109,52,6,24,

101,181

DATA

62, 6,

DATA

80, 93

DATA

0, 189

DATA

6, 145

DATA

80, 6,

DATA

p 180,

DATA

133,181,96,174,

160

0,189,80,6,17,1

80,6, 145, 180,20

,88

6, 17, 180,93,88,

180,160,40,189,

17

180,93,80,6,145

200

189,88,6, 17, 180

, 93,88

DATA

9,32,

DATA

6, 145, 180,96, 18

6

157,80,6,157,88

,6,160

DATA

10,94

DATA

0,76

DATA

04,59

DATA

30, SB

DATA

5, 160

DATA

0,204,59,6,240,

80,6,94,80,6,20

115,135,160,4,2

240,10,30,38,6,

6, 136,76, 132, 13

189,80,6,17,180

51

Cl

JG

DH

]r

LI

LN

0J

JC

N

FF

IB

CH

U

PA

06

LI

CF

FF

PE

BD

ON

DA

C£

Bn

el

PE

OP

CH

NA

OK

Bfl

AA

Pfl

FO

EK

B6

JH

OP

PD

01

3720

3730

3740

3750

4000

4010

4020

4030

4040

4050

4060

4070

40B0

4090

4100

4110

4120

4130

4140

4150

4160

4170

41B0

4190

4200

4210

4220

4230

4240

4250

4260

4270

42B0

4290

4300

4310

4320

4330

4340

4350

4360

, 145,

DATA

, 180

DATA

B0, 6

DATA

, 1B9,

DATA

96

DATA

180

200,189,88,6,17

145

1B0,160,40,189,

17

1B0.145,180,200

88, 6

17,180,145,180,

162,0.142.62.6.

169,42

DATA 141.112.6.169.1

48,133,184

DATA 165.106.56.233.

19,133,185

DATA 169, 1, 141 ,73.6.

32, 112

DATA

1 12, 6

DATA

136,169,59,141,

, 169

20.133.184.230.

185,169,5

DATA

, 136,

DATA

9, 14E

DATA

73,6,

DATA

141,1

DATA

141,73,6,32,112

169

76, 141, 112,6, 16

, 133

184,169,10,141,

32

112,136,169,93,

12, 6

169,20,133,184.

230,185.169

DATA 5, 141,73,6,32, 1

12,136

DATA 169,110,141,112

,6,169,148

DATA

41 ,73

DATA

62, 6,

DATA

133,184,169,1,1

32,112,136,238,

174

62,6,224,3,20B,

150,96

DATA 162,0,189,112,6

,24,105

DATA

,224,

DATA

6, 18?

DATA

1,232, 157, 1 12,6

a

20B.245,174,62,

6,56,205,112,6,

144,108

DATA 24,162,8,221,11

2,6,176

DATA

40, 6,

DATA

4, 62,

DATA

100,169,0,141,1

169

128, 141,72,*, 17

6

189,0,6,174,140

,6,221

DATA 112,6,208,3,76.

1B4,136

DATA

,6,76

DATA

6, 189

DATA

7, 184

DATA

, 124,

DATA

,141,

DATA

72,6,

DATA

238,140,6,78,72

15B,136,174,62,

,B
6,41,248,168,17

,45

72,6,240,4S,1B9

6

208,43,189,32,6

2

210,177,184,77,

162

0,145,184,200,2

32,224,8

DATA

6, 189

DATA

, 169

DATA

203,248, 174,62,

,16

6,73,1,157,16,6

40,157,124,6,32

,4,137

DATA 32,0,130,174,62

,6,189

DATA

. 124,

124,6,240,3,222

6
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40,21 
1112890 DATA 201,25,240,17,7 

6,246,133 
BII290" DATA 189,0,6,201,153 

,240,32 
1I 2910 DATA 201,133,240,28, 

76,246,133 
PP2920 DATA 169,1,141,68,6, 

173,64 
J0 29 3 0 DAT A 6 , 141 , 69 , 6,17 3 , 

66,6 
CI:2 940 DATA 141 ,70, 6,169,8 0 

,141, 7 1 
CM 2950 DATA 6, 7 6, I S S, 1 3 3, 16 

9,0, 1 41 
HI 2960 DATA 68,6,1 7 3,65,6 , 1 

41,69 
Jt 2970 DATA 6,17 3 , 6 7 , 6,141, 

70,6 
DK 2980 DATA 169,160,141,71 , 

6 , 189,8 
. &2990 DATA 6 , 56, 295 ,69,6 , 1 

44,8 2 
(1:3 000 DAT A 24, 205,70,6,1 7 6 

, 76 , 169 
0( 3010 DATA 19 , 141 ,0 ,210,1 7 

3,71,6 
Pt3020 DATA 157, 3 2,6,173,68 

,6, 157 
IIC3032 DATA 16,6,1 73, 70 , 6 ,5 

6,253 
It 3040 DATA 8 , 6 , 24, 2 01 , 6 , 17 

6,25 
110 3050 DATA 169 , 1 , 15 7 ,24,6 , 

189,8 
011 3060 DATA 6 ,20 1,86 ,208, 1 0 

,169,0 
PI 3 070 DATA 157,24,6,169, 2 9 

,141,2 
11(3080 DATA 210, 7 6,246,133, 

169,O,157 
FII3090 DATA 24,6 , 189,8,6,20 

1, g 
Ql3 100 DATA 2 0 8 , 1 0 ,169 , 1 , 15 

7,24,6 
£0311121 DATA 169 , 29,141,2,21 

9,32,174 
£0 312121 DATA 134 ,32,1134 , 135, 

238 , 62 , 6 
U3130 DATA 173,62 , 6 , 201,3", 

24121,3 
£L314121 DATA 76,121 , 132,32,0 

,136,1 7 3 
'" 3150 DATA 143,6,21218 , 72,17 

3,96,6 
~ 316121 DATA 201 , 159,240 , 6,2 

06,96,6 
(P 317111 DATA 76,126 , 134,169, 

8,141,6 
JB318121 DATA 210,169,217,141 

,96,6,173 
C& 3190 DATA 97,0,201,208,24 

0,6,21216 
6F 321210 DATA 97,6,76,126,134 

,169,217 
PJ 3210 DATA 141,97,6,173,98 

,6,2"1 
Pl 3220 DATA 208, 2 40,6,206,9 

8,6,76 
103 230 DATA 126,134,169,213 

,141,98,6 
CH324" DATA 173,99,6,201,20 

8,240,6 
H 3250 DATA 206,99,6,76,126 

, 134,169 
n3260 DATA 32, 1 62,9,157,12 

4,6,232 
FJ 3270 DATA 157 , 1 2 4,6 , 232,1 

57,124,6 
FO 3280 DATA 169,128,141,143 

,6,169,0 
~ 3290 DATA 141,1,210,141,3 

,210,141 
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BF33 09 DATA 5,210,141,7 , 210 
,76,161 

tF 331121 DATA 134, 1 65, 1 06,56, 
233,16,13 3 

HII 3 32121 DATA 181,1 6 9,121,133,1 
8",160 ; 11 

JE 33 30 DATA 173,9 7 ,6,145,18 
0,136,173 

Jl 334121 DATA 98,6,145,180 , 13 
6 ,169,218 

JH3 35 0 DATA 145,180,136 , 17 3 
,99,6,145 

LH33 60 DATA 182,162 , 52 , 160 , 
2 3 ,136,208 

~3 3 7 0 DATA 25 3 ,202 , 298, 2 48 
,76,76,132 

JII 3 380 DATA 174,62 , 6,189 , 0, 
6,74 

011 3 390 DATA 74,141,57,6,10, 
10,141 

Jt 34"0 DATA 58,6,189,0,6,56 
, 2 3 7 

PI:3 4 1 0 DATA 58,6,141,59,6,1 
65,106 

lP 3420 DATA 56,233 ,16,1 3 3,1 
81,169 , 180 

F0 3 430 DATA 24,109,57,6,133 
,180,169 

IC 3 440 DATA 0,141,51,6,141, 
5 2 , 6 

111: 3450 DATA 189,8,6,141,54 , 
6, 160 

FE 3460 DATA 0,14,51,6 , 24,14 
,54 

ll( 3470 DATA 6,144 ,3,238,51 , 
6,200 

603 480 DATA 192,5,208,23 9 , 1 
60,0,189 

6C 3 490 DATA 8,6,141,55,6,14 
,52 

FH 3509 DATA 6 , 24,14,55,6 ,1 4 
4,3 

CA351 0 DATA 238,52,6, 2 00 , 19 
2, 3 ,21218 

CO 3 52 121 DATA 239,1 73 ,54 , 6, 2 4 
, 109,55 

L03 530 DATA 6,144,3,238,51 , 
6,141 

Ot 3 54 0 DATA 56,6 ,24, 1 01 , 18121 
,144,2 

IF 35 5121 DATA 23",181,1 33 ,180 
,173,51,6 

BP3 560 DATA 24,109,52,6, 2 4, 
11211,181 

6C3 570 DATA 133,181,96,174 , 
62,6,160 

IIP 3580 DATA 0 , 189,80 , 6, 1 7,1 
80,93 

61 3 590 DATA 80,6,145,180,2121 
0,189,88 

1'10 36"" DATA 6,17,180,93,88, 
6,145 

CI3610 DATA 182,160,4",189, 
8121,6,17 

fF 3 6 2 0 DATA 180,93 ,8121,6 , 145 
,180,2121121 

8D 363e DATA 189,88,6,17,180 
,93,88 

A.£ 3 640 DATA 6,145,180 , 96, 1 8 
9,32,6 

AF 3650 DATA 157,80,6,157,88 
,6,16121 

lP3660 DATA 121,204 , 59,6, 2 40, 
10,94 

JK 3670 DATA 80,6,94,80 , 6,20 
9,76 

CI 368e DATA 115,135,160,4,2 
04,59,6 

IIH369121 DATA 240,10 , 30,88,6, 
3 9,88 

SP 3700 DATA 6 , 136,76,132,13 
5,16121,0 

&83710 DATA 189,80,6,17,180 

, 145,18121 
60 3720 DATA 200,189 , 88,6,17 

,180,145 
Cl373 0 DATA 1 80, 1 60,4121 , 189, 

8121,6,17 
J& 374£1 DATA 180,145,180,200 

, 189,88,6 
D1I375121 DATA 17,180,145 , 18121, 

96 
~ 40121121 DATA 162,0 , 142 , 62,6, 

169,42 
Ll 4010 DATA 141,112 , 6 , 169,1 

48,133,184 
~ 4020 DATA 165,106,56,233, 

19,133,185 
OJ 4030 DATA 169,1,141,73 ,6, 

32, 112 
JC 4040 DATA 136,169,59,141, 

112 , 6,169 
1~ 4050 DATA 20,133,184,2 3 0, 

185,169,5 
FF4060 DATA 141,73,6, 3 2 , 112 

,136, 1 69 
10 4070 DATA 76 , 141,112,6,16 

9,148,133 
(H 4080 DATA 184,169,1121,141, 

73,6,32 
IJ 4090 DATA 112,136,169,93, 

141,112,6 
PA 4120 DATA 169,20,133,184, 

230,185,169 
064110 DATA 5,141 , 73 , 6,32,1 

12, 136 
Ll 4120 DATA 169,110,141 , 112 

,6,169,148 
CF 4130 DATA 1 3 3,184,169,1,1 

41,7 3 ,6 
FF 414121 DATA 3 2 ,112,136, 238, 

62,6,174 
n4150 DATA 62,6,224,3,208, 

1 5 0,96 
80 4 1 60 DATA 162,0,189,112 , 6 

, 2 4, 1 05 
011 417 121 DATA 1, 2 32 , 157 ,112 , 6 

, 224,8 
~ 4180 DATA 21218,245 , 1 7 4 , 6 2 , 

6,189,0 
U 4190 DATA 6,56,205,11 2 ,6, 

1 44,108 
~ 4200 DATA 24,162 , 8,221 , 11 

2,6,176 
£l 4210 DATA 1 .0121,169,0,141,1 

4111,6,169 
P£ 4220 DATA 128,141,72,;',17 

4,62,6 
op 42 3 0 DATA 189,0,6,174,140 

,6,221 
(K 4240 DATA 112,6 , 208, 3, 76, 

184,136 
~ 4250 DATA 238,14121 , 6 ,78,72 

,6,76 
01: 4260 DATA 158,136 , 174,62, 

6,189,8 
~ 4270 DATA 6,41,248,168,17 

7 , 184,45 
AA 4280 DATA 72,6,240 , 48 , 189 

,124 , 6 
PH 4290 DATA 208,43,189,32,6 

,141,2 
F0 430e DATA 21121,177,184,77, 

72,6,162 
U4310 DATA 0,145,184,2121121,2 

32,224,8 
664320 DATA 208,248,174,62, 

6,189,16 
JH 433I2J DATA 6,73,1,157,16,6 

,169 
~4340 DATA 40,157,124,6,32 

,4 , 137 
PD4350 DATA 32,0,130, 1 74,62 

,6,189 
014360 DATA 124,6,240 , 3,222 

,124,6 



Famous Motional Brand

Commodore • Atari • Apple9' IBM

We Like this Printer so much

Bought Out the Factory

V

Column\
Printer Sale

• Word Processing • Program Listings • Graphics • Quiet

Operation • Upper and Lower case • All points addressable

Graphics • Underline • Enhanced • Much much More

Super Print Quality

This printer was made by Canon® for
one of the largest computer

manufacturers in the world. The Big

Blue printer comes ready to hook up

to the serial port of the IBM®PC Jr.
Plus with low cost adapter cables you

can connect the Big Blue printer to the
IBM@PC, IBM®XT, IBM®AT,

IBM Compatibles, AppIe®II,IIe,IIc,

Apple Compatibles, Commodore®
64,128, Atari®, plus many more.

• 90 Day Immediate (Also vie 20)

Replacement Warranty • 15 Day Free Trial-Satisfaction or Money Back

Now you can have a full fledged 8 Vi'' letter size 80 column printer for less than the cost of a large
box of paper. This printer uses advanced thermal technology to print upper and lower case (with
true lower descenders), underline, enhanced, all points addressable graphics (works with Print-

shop) plus More. Print out pictures, program listings, wordprocessing pages, graphics and more.
Perfect for the homeowner or student and definitely affordable. Fantastic Printer at an unbeatable

price. List $199.00 Sale $39.95

Intelligent Commodore Interface— Allows you to

connect the Big Blue printer to the printer port of the

Commodore 64 and 128 computer. Print Commodore

graphics, use Printshop, Word processors and more...

List $49.95 Sale $24.«

1BM®PC,AT,XT,PC Jr. Apple® RS-232 Adapter— Adapts the Big Blue printer to be used with any RS-

819*95 SI S9 95 APPlell<n plus,Me,lie,Atari 520 ST,Laserl28, Amiga interface— List $24.95 Sale $12.95

Paper (2 Roils) List $19.95 Sale $9.95

Intelligent Atari Interface— Allows you to connect

the Big Blue printer to Atari computers {except 1200).

Print Atari graphics, Printshop ,word processors, and
more... List $49.95 Sale $24.95

IBM. AdpIo. Canon. Commodora. Aiari or* irodwnarki of Snlernoiionai Buiinasi Machinal. A:.pv Co-ip.ter Canon Inc. Commodoro Business Machines. Atari Inc. R*ip*c'ivaly.

Add $10.00 for shipping, handling, and Insurance. Illinois residents pleose odd

6'/,% sales tox. Add 20.00 for CANADA. PUERTO RICO. HAWAII. ALASKA,

APOFPO orders. All orders musl be in U.S. Dollars. WE DO NOT EXPORT TO

OTHER COUNTRIES EXCEPT CANADA. Enclose Cashier Check, Money Order or

Personal Check. Allow 14 days for del Ivory, 2 to 7 days for phone orders, 1 day

express mall. Prices S Availability subject to change without notice.

VISA — MASTER CARD — C.O.P. C.O.D. on phone orders only.

We Love Our Customers

22292 N. Pepper Rd., Barrington, Illinois 60010

312/382-5244 to order

Fa .... ous Na#ional Brand 
<f _fI Commodore®1 Atari®1 Apple®'IBM® """, <'.. 

~£' ~ We Like this Printer so much .~ '11' .. 

..:l ~ We BoughI' 0 .... I'he Facl'ory. ~ ~~ 

~'! 80 Colullln·i 
~t) 

rinter Sale 
• Word Processing • Program Listings • Graphics • Quiet 

Operation • Upper and Lower case • All points addressable 
Graphics. Underline. Enhanced· Much much More 

8 !--2 " 
Leller s' 

' 2e c arriage 

& 

Super Print Quality 
This printer was made by Canon ® for 

one of the largest computer 
manufacturers in the world. The Big 
Blue printer comes ready to hook up 
to the serial port of the IBM® PC jr. 
Plus with low cost adapter cables you 
can connect the Big Blue printer to the 

IBM® PC. IBM ® XT. IBM® AT. 
IBM Compatibles. Apple® I1.I1e.I1c. 

Apple Compatibles. Commodore® 
64.128. Atari ® . plus many more. 

(Also VIC 20) • 90 Day Immediate 
acement Warranty .15 Day Free Trial-Satisfaction or Money Back 

Now you can have a full fledged 8 V2 " letter size 80 column printer for less than the cost of a large 
box of paper. This printer uses advanced thermal technology to print upper and lower case (with 
true lower descenders), underline, enhanced. all points addressable graphics (works with Print­
shop) plus More. Print out pictures. program listings, word processing pages, graphics and more. 
Perfect for the homeowner or student and definitely affordable. Fantastic Printer at an Unl)e~lta:ble 
price. List $199.00 Sale $39.95 Paper (2 Rolls) list $19.95 Sale $9,95 

Intelligent Commodore Interface- Allows you to 
connect the Big Blue printer to the printer port of the 
Commodore 64 ond 128 computer. Print Commodore 
graphics, use Printshop , Word processors and more ... 
Us! 549 .95 Sale $24.95 

Intelligent Atarllnterface- Allows you to connect 
the Big Blue printer to Atari computers (except 1200), 
Print Atari graphics, Printshop ,word processors, and 
more . .. List $49 .95 Sale $24.95 

IBM ® PC.AT.XT.PC J r. Apple® RS-232 Adapter- Adopts the Big Blue printer to be used wi t h any 

~~~ ~~~~95 Sale $'1.'15 Applell .1I plus . IIc. ll e .Atari 520 ST .laserI2B. Amigo interlace- list $24 .95 Sale $12.95 

• I ollnlemoHonal 

Add $10 .00 for Shipping , hondllng , and Insurance . illinois residents pleas. odd 
6 '/. % sales lox . Add 20.00 for CANADA, PUERTO RICO, HAWAII , ALASKA, 
APO·FPO orders . All orders must be In U.S. Dollars . WE DO NOT EXPORT TO 
OTHER COUNTRIES EXC EPT CANADA. Enclose Coshier Check , Money Order or 
Persona l Check . Allow 14 days for delivery , 2 to 7 days for phone orders , I day 
express mol l. Prices & Availability subject to change without notlc • . 

VISA - MASTER CARD - C.O.D. C.O.D. on ohone orders ani . 

PROTECTO 
W e Love Our Custom e rs 
22292 N. Pepper Rd . . Barr ington , Illinois 60010 

312/382-5244 to order 



computers All New Apple Applications Special

COMPUTERS latest Apple Applications Special features in-depth articles and interviews,
all the inside news about Apple, clearly written tutorials, software buyer's guides, new

product information, and valuable ready-to-type-in programs for all Apple users.

Apple owners find these special Apple

Issues the most understandable,

complete, and valuable resources

available today.

PLUS

All the programs in COMPUTERS Apple Applications

Special are also available on a timesaving disk,

ready to run on your Apple II, II+, He, and He.

The Disk costs only $12.95 (plus $2.00 shipping

and handling) and gives you immediate access to

all the great programs in this special issue.

Look for the Fall/Winter 1986 issue of

COMPUTERS Apple Applications Special on sale

where you buy other COMPUTE! publications, or

order directly from COMPUTE!. This special issue

goes on sale October 7, 1986.

Send in the attached order card or call toll free
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8D

AD

31

0D

0D

D0

7F

10

F9

07

D0

A9

60

02

3B

99

00

FF

08

18

0E

03

C9

20

BD

D7

02

F0

04

96

CA

60

A0

BD

EF

9D

6D

00

8C

C7

6D

BF

BD

BD

17

20

02

02

A9

A9

8A

F9

91

91

85

A5

FE

68

01

DF

02

DF

02

DC

80

D0

3B

DC

0A

0F

AS

A9

BB

A0

FD

10

FE

CA

60

A0

02

01

CA

10

0D

EA

DC

8D

A9

B9

F7

07

88

A9

32

A0

B9

0F

27

03

A9

10

69

9D

0B

31

83

CF

02

C9

13

C9

0F

E0

A0

FF

EF

02

CF

F9

BD

FA

02

FA

02

CF

CF

0C

AB

85

C5

33

04

0A

A2

FB

FD

FB

FD

69

AA

BD

92

4C

02

CA

48

BD

FC

B0

90

0A

69

68

00

0F

07

A5

F0

6A

10

A9

07

9D

D0

CA

D0

DC

4C

A9

15

81

Bl

A9

A9

10

03

9D

04

36

99

D0

03

0B

03

0A

C7

20

F0

0C

02

D0

44

BD

BE

20

01

00

8C

02

BD

02

02

C7

02

9D

02

20

02

02

4C

0E

06

06

as

85

0A

16

88

88

A5

18

00

60

00

C9

0F

C9

10

A9

00

A2

04

02

18

00

91

9D

A9

A5

FE

A5

46

Al

01

A9

00

B9

88

A9

29

BC

8F

03

8D

0E

0E

0D

FA

8D

C9

B9

0F

DF

as

03

8D

47

B2

E2

C8

Al

Dl

09

80

88

63

16

5F

84

63

60

50

33

17

AC

AC

DA

B0

59

97

33

3C

45

52

96

01

71

05

5E

F5

CD

4E

42

AD

3D

CC

E7

2D

EA

26

CA

D9

6F

B4

44

4E

B5

4C

56

04

12

23

E4

EC

F3

64

El

A7

B2

FA

35

IB

88

48

55

7E

10

A7

8B

17

3D

7D

77

B9

34

05

AF

FF

8A

October 1986 COMPUTE! 49

DB 437" DATA 96,173,73,6,24" 0911:20 D0 60 A9 00 80 20 D0 55 0BA9 A9 01 20 AB 0E 08 10 03 47 
,81,2"6 0919: 60 A6 06 BO 27 00 29 0F 7F OBBI 20 AB 0E OA 0A 18 69 0A B2 

PH 438" DATA 73,6,189,32,6,2 0921:C9 03 F0 19 AA AC B8 0F 11 OBB9 28 10 03 20 AB 0E 90 C7 E2 
"1,240 0929:B9 4E 0F 18 70 B4 0F 90 89 0BCl 02 60 A2 04 20 03 0B 20 C8 

lC 439" DATA 24",71,169,13,13 0931 : B4 0F 80 B6 0F 69 00 90 40 0BC9:17 0C 20 45 0C C9 31 F0 Al 
3,186,165 0939 : 86 0F 20 3F 09 60 A0 07 74 OBDI :04 C9 E5 D0 03 20 83 0C 01 

IIC 44"" DATA 1136,56,233, 16, 1 0941:AE 85 0F AD B7 0F 20 56 65 OBD9 :BO BF 02 10 0E BO CF 02 09 
33,187,169 0949,09 A0 22 AE B4 0F AD B6 2B OBEI :C9 14 00 26 BO 07 02 00 80 

C6 441" DATA 16,141,74,6,169 0951 :0 F 20 56 09 60 8C B9 0F 06 0BE9:21 F0 0C BO CF 02 C9 44 88 
,2~,141 0959: 86 F8 85 FC A2 08 A0 FF A4 0BFl ~ 00 18 BO 07 02 Fa 13 BO 63 

PF 4420 DATA 75,6,189,32,6,2 0961 :C8 AS FB 48 38 FD 91 09 2B 0BF9 :OF 02 C9 57 90 04 C9 8E 16 
'111,1613 0969,85 FB AS FC 48 FO 92 09 2A 0C01 : 90 08 A9 14 90 96 0F 20 SF 

CII 443" DATA 2138, 1~, 169,80, 1 0971 :85 FC 90 05 68 68 4C 61 C6 0C09 : 65 0C 20 36 0B CA E0 01 84 
41,74,6 0979: 09 68 85 FC 68 85 FB 98 94 0Cll :F0 03 4C C5 0B 60 A0 00 63 

DH 444" DATA 169,89,141,75,6 0981,09 B0 AC 89 0F 99 00 04 58 0C19:BO BF 02 10 02 1\2 FF 8C 60 
,16O,18 0989:EE B9 0F CA CA 10 CF 60 A6 0C21:F8 02 8C F9 02 BO EF 02 50 

61: 44~" DATA 76,64,137,160,4 0991:01 00 0A 00 64 00 E8 03 50 0c29: 18 70 BF 02 90 EF 02 BO 33 
,177,186 0999,10 27 A2 04 86 06 BO OF B9 0C31:CF 02 60 Fe 02 90 CF 02 17 

AC 446" DATA 2"5,75,6,2" 8 ,9, 09Al :02 38 E9 2A 29 F8 48 85 E5 0C39:BD 07 02 29 01 60 F9 02 AC 
173,74 09A9:FB A9 00 85 FC 06 FB 26 9A 0C4l :90 07 02 60 A0 00 80 C7 AC 

611 447" DATA 6, 14~, 186, 136,7 09Bl :FC 06 FB 26 FC 68 18 65 C4 0C49: 02 10 02 A0 FF 8C FA 02 OA 
6 , 64 ,137 09B9: FB 85 FB AS FC 69 00 85 18 0C51:BO E7 02 18 70 C7 02 90 B0 

J6 44812:1 DATA 177, 186,24. 1"~, 09Cl :FC BO 07 02 85 FE BO CF 50 0C59: E7 02 80 OF 02 60 FA 02 59 
1,145,186 09C9: 02 85 FO A0 03 46 FE 66 90 0C6l:90 OF 02 60 BD BF 02 20 97 

II: 449" DATA 76,4,137,96 0901 :FO 88 D0 F9 AS FO 38 E9 3E 0C69 :AB 0E 90 BF 02 BO CF 02 33 
654 8"12:1 DATA 72,138,72,169, :5 0909:02 85 FO AS FE E9 00 85 80 OC7l:85 06 20 17 0C BO CF 02 3C 

6,162,1:5 09El : FE AS FB 18 65 PO 85 FB 08 OC79:C5 06 F0 F6 20 17 0C 4C 45 
1:1: 48112:1 DATA 141,1",212,141, 09E9 :A5 FC 65 FE 85 FC AS FC 13 oce1:17 0C BO C7 02 20 AB 0E 52 

26,208,142 09Fl: 18 69 08 85 FC A0 00 Bl F9 0C89:90 C7 02 BO OF 02 85 06 96 

II: 482O DATA 25,208,142,21,2 09F9 :FB 29 0F A2 03 CA 30 68 6C 0C91:20 45 0C BO OF 02 C5 06 01 
1218,169,32 eA01 :DO 40 0F 00 F8 8E B8 0F 85 eC99:F0 F6 60 8A 48 A9 33 85 71 

IF 483" DATA 141,12:1,2,1134,170 eA09 :A5 FC 38 E9 04 85 FC Bl 3D 0CA1:FB A9 33 85 FD A9 04 B5 05 

,1"4,64 eAIl :FB A2 03 CA 30 52 DO 45 A4 0CA9 :FC A9 08 85 FE BA eA eA 5E 
FF 4840 DATA ", ii, 0, 0, 72,169, 0A19:0F 00 F8 8A 0A A8 A6 06 F6 0CBl:A8 BO 40 0F 85 F9 A2 16 F5 

136 0A21 :A5 FD 38 E9 0B 4A 4A DO 21 0CB9 :A9 A0 91 FB C8 91 FB 88 CD 

LH 48~12:1 DATA 141,10 , 212,14 1, 0A29: 96 0F F0 3C 90 96 0F BO 51 0cCl:A5 F9 91 FO C8 91 FO 88 4E 

26,212:18,169 0A31:BF 02 10 01 C8 B9 48 0F 84 0CC9 :AS FB 18 69 28 85 FB AS 42 

OP 4 8 6" DATA 01. 141 , " . 2. 1 "4 , 6 
0A39:M 00 91 FB 20 74 0A C9 40 0COl :FC 69 00 85 FC AS FD 18 AD 

4 0A41:20 D0 lA AS FO 38 E9 0B E6 0CD9:69 28 85 FO AS FE 69 00 3D 
0A49 :4A 4A AA FE AA 0F BO AA 12 0CE1 :85 FE CA 10 03 68 AA 60 CC 
0A51:0F c9 2E 00 08 A9 00 90 B6 0CE9 :AS F7 F0 26 A2 01 BO 00 E7 

Program 2: Commodore 64 0A59,AA 0F 20 9C 0C 20 lA 09 72 0CFl:OC 4A B0 00 BO OF ~2 C9 20 

Prlsonball 0A61 :A6 06 20 65 0C 4C 6B 0A 17 OCF9:3B F0 13 DE OF 02 4C 0F EA 
0A69:A6 06 CA E0 01 F0 03 4C 07 £1001 :00 4A B0 0A BO OF 02 C9 26 

Version by Kevin Mykytyn, Editorial 0A71:90 09 60 48 8A 38 E9 02 32 0009:0C F0 03 FE OF 02 CA 10 CA 

Programmer OA79 :A8 89 88 0A A8 A9 IE 99 C9 0011 :00 60 78 AD 02 DC 48 A9 09 
OA81:01 04 A9 11 99 05 D4 A9 C5 0019:C0 80 02 DC A9 80 80 00 6F 

Pleose refer to the "MLX" article in this issue OA89:80 99 04 04 A9 81 99 04 9C 0021:0C A0 80 EA 88 D0 FC A2 B4 
before entering the following listing. 0A91 : 04 68 60 48 8A 38 E9 02 C5 0029 :01 BO 19 04 C9 38 B0 04 44 
0801:FF FF 0A 00 9E 32 30 36 A6 OA99 :AB B9 B8 0A A8 68 0A 0A 20 0031:1..9 38 D0 06 C9 DC 90 02 4E 
0809031 00 00 00 A9 00 80 BA 04 0AA1:0A 18 69 0A 99 01 04 A9 B2 0039 :A9 DC 48 8A 0A 0A 0A 18 B5 
08Il:0F 20 E4 00 20 BB 0A 20 42 0AA9 : 13 99 05 04 A9 20 99 04 A0 0041 :69 80 85 FB A9 0F 69 00 4C 
0819,CA 00 20 16 0E 20 39 0E A8 0AB1 :04 A9 21 99 04 D4 60 00 8C 0049: 85 FC BO BB 0F A8 68 91 56 
£1821:20 3F 09 AD SA 0F 00 08 C8 0AB9:07 0E A9 00 A0 17 99 00 9E 005l:FB C0 07 D0 07 A9 00 90 04 
0829:A9 01 80 BA 0F 4C 65 08 28 0AC1 :04 88 10 FA A9 0F 80 18 D0 0059 :BB 0F F0 03 FE 8B "F A9 12 
0831:CE FO 02 00 0C AD FE 02 8C 01..C9:D4 A9 FF 80 0F 04 A9 80 2B 0061 :00 85 FD 85 FE A0 07 AS 23 
0839:80 FO 02 20 E9 0C 20 BE 50 0AOl : 80 12 04 A9 14 80 FD 02 3B 0069 :FO 18 71 FB 85 FO A5 FE E4 
0841:08 CE FB 02 00 0C AD FC B7 0An9 :80 FE 02 A9 00 85 A2 A0 48 0071:69 00 85 FE 88 10 F0 AS EC 
0849:02 80 FB 02 20 C3 0B 20 A3 0AE1 :04 99 AA 0F 99 B4 0F 88 EA "079: PO 46 FE 6A 46 FE 6A 46 F3 
0851:9B 09 20 El FF 00 09 AD 38 0AE9:10 F7 A0 02 A2 4B AD IB F0 0D81:FE 6A 90 OF 02 CA 10 Al 64 
0859,00 DC 20 01 DC 29 10 D0 02 0AFl:04 10 02 A2 B4 8A 99 Cl A3 0089,68 80 02 DC 58 60 A9 01 El 
0861:F6 4C 31 08 AD 00 DC 20 FA OAF9:"2 A9 06 99 98 0F 88 10 F5 "091 :80 19 D0 A2 0E A0 07 A9 A7 
0869:01 DC 29 iF C9 IF 00 F4 A9 0B01:EB 60 BO 07 02 00 17 BO 99 "099:00 85 02 89 CF 02 90 "0 B2 
0871 :A9 80 80 14 04 80 16 04 FB 0809:CF 02 C9 0A 00 26 A9 14 E7 00Al: D0 B9 OF 02 90 01 00 B9 FA 
0879:80 17 04 A9 03 80 15 00 7A 0811: 90 96 0F A9 40 90 CF 02 9A 0DA9:07 02 4A 26 02 CA CA 88 35 
0881:A2 18 A0 0C 18 20 F0 FF E0 0819:A9 01 90 07 02 60 80 CF 52 0081: 10 E9 AS 02 80 10 D0 A9 IB 
0889:A9 7F A0 0F 20 IE A8 78 9C 0821:02 C9 4E 00 0F A9 14 90 66 00B9 :FA 80 12 00 AD 00 DC 29 88 
0891 :A9 00 85 C6 AD 00 DC 20 E7 0829:96 0F A9 0B 90 CF 02 A9 0E 0DC1:01 F0 03 4C 31 EA 4C BC 48 
0899,01 DC 29 10 F0 0B AD 00 96 0B31:00 90 07 02 60 BO 07 02 75 00C9 :FE A9 7F 80 00 DC A9 8F 55 
08A1 :OC C9 7F F0 EF A9 00 F0 A8 0839: 00 2E BD BF 02 10 28 BO 55 0001 :80 14 03 A9 00 80 15 03 7E 
08A9: 02 A9 01 85 F7 0A 0A 0A A3 0841 :CF 02 C9 18 F0 04 C9 45 IB 0009 :A9 IB 80 11 00 A9 81 80 10 
0881,18 69 08 80 FB 02 80 FC 02 OB49: 00 10 AD OF 02 38 FD OF 8F "DEl : lA D0 60 A0 7F 89 81 0E A7 
08B9,02 58 4C 12 08 AS A2 C9 71 0851:02 C9 F5 B0 04 C9 0F B0 BA 0DE9:99 40 03 88 10 F7 A9 0E 8B 
08Cl,3C D0 37 A9 00 85 A2 AD AE 0B59 , 0E 20 9C 08 A9 01 90 27 76 eOFl :80 F8 07 80 F9 £17 1..9 00 17 
08C9:17 04 C9 B0 F0 06 CE 17 FE 0B61:00 20 94 0A 4C 93 0B 60 42 00F9:~ 02 99 FA 07 88 10 FA 3D 
0801 : 04 4C FB 08 A9 B9 80 17 50 0869:80 BF 02 30 FA BO CF 02 02 0E01 :A9 IF 80 15 D0 .,9 03 80 70 
0809:04 AD 16 04 C9 B0 F0 06 53 0B7l:C9 3D F0 04 C9 13 00 EF 46 0E09,10 00 A2 "2 A9 32 90 C9 77 
08El :CE 16 04 4C FB 08 A9 B5 20 0879:AD E0 02 38 FO OF 02 C9 9F 0El1:02 CA 10 F8 60 A0 04 B9 B9 
08E9 :80 16 04 AD 14 04 C9 B0 96 0881:F5 B0 04 C9 0F B0 E0 20 F8 0E19:31 0F 99 CF 02 B9 36 0F 34 
e8Fl:00 05 68 68 4C 65 08 CE 16 0889: 9C 0B A9 00 90 27 00 20 31 0E21:99 07 02 B9 3B 0F 99 OF 05 
08F9: 14 04 AD 14 04 C9 B0 00 85 0891:94 0A A9 14 90 96 0F 20 70 0E29,02 B9 34 0E 99 27 00 88 AF 
0901:12 AD 16 04 C9 B2 00 0B 50 0899:65 0C 60 C9 00 00 0B AD 15 "E31,10 E5 60 01 00 03 03 03 FF 
0909:AD 17 04 C9 B0 00 04 EE 94 0BAl:04 DC 10 04 A9 FF 00 02 24 eE39:1..9 93 20 02 FF A9 0B 80 8A 

October 1986 COMPUTfI 119 



0E41:21

0E49:27

0E51:07

0E59:DB

0E61:99

0E69:06

0E71:D8

0E79:1F

0E81:D8

0E89:CA

0E91:20

0E99:1E

0EA1:F0

0EA9:AB

0EB1:00

0EB9:00

0EC1:00

0EC9:00

0ED1:00

0ED9:00

0EE1:00

0EE9:00

0EF1:C0

0EF9:03

0F01:00

0F09:C0

0F11:03

0F19:00

0F21:C0

0F29:03

0F31:21

0F39:00

0F41:03

0F49:61

0F51.-9B

0F59:20

0F61:54

0F69:30

0F71:52

0F79:4E

0F81:45

0F89:42

D0

A9

A9

88

00

99

99

DB

D0

10

F0

AB

FF

60

00

00

00

00

00

00

00

00

00

C0

03

00

C0

03

00

C0

IF

00

0D

20

12

20

49

20

45

42

53

55

_ **

Program o

Prisonball

A9

A0

0F

10

04

IF

27

98

DB

FA

FF

A2

A9

49

00

00

00

00

3C

00

00

00

03

00

C0

03

00

C0

03

00

0C

82

03

20

53

20

4D

20

00

41

53

54

J

00

99

99

ED

99

07

DS

38

A2

A2

A9

18

74

FF

00

00

00

00

00

00

00

00

C0

03

00

C0

03

00

C0

03

0C

82

0A

20

43

20

45

20

50

4C

20

54

8D

00

00

A0

27

A9

99

E9

04

00

51

A0

A0

18

00

00

00

L8

00

00

00

00

00

C0

03

00

C0

03

00

C0

0C

82

A0

20

4F

20

20

20

52

4C

46

4F

1 _

: App

Version by Tim

Programmer

Please refer to tt

issue before enti

ie *

srin

START ADDRESS:

END ADDRESS:

1000: 20

1008: SD

1010: 99

1018: 88

1020: A9

1028: 20

1030: SD

103S: 15

1040: 15

1048: A2

1050: 99

1058: A9

1060: A?

1068: BA

1070: DD

1078: B4

1080: BD

1088: B0

1090: EB

1098: 16

10A0: 15

10A8: 03

10B0: C0

10B8: 16

10C0: 0D

10CB: A7

10D0: D0

10D8: A8

10E0: E0

10E8: D0

31

A7

CE

10

43

9D

67

20

20

14

AB

06

0E

16

12

16

16

C0

D0

D0

20

20

D0

F0

62

16

FD

16

12

09

14

16

16

F2

8D

13

IS

A2

54

A0

16

2C

99

A9

99

99

sa

D0

FD

11

7B

E0

FB

1A

C0

4C

4C

A9

20

20

Victor

20

04

D8

C8

04

0F

F8

28

20

A0

A0

0F

0F

69

00

00

00

00

18

00

00

00

03

00

C0

03

00

C0

03

00

00

8C

El

0A

52

20

33

53

49

00

49

4E

I I

II

D0

99

99

A9

99

99

DA

A8

9C

01

0F

18

20

01

00

00

00

00

00

00

00

00

C0

03

00

C0

03

00

C0

03

01

96

61

14

45

20

3A

43

53

50

52

00

A0

C0

C0

A0

F8

00

99

C9

0C

18

20

20

IE

60

00

00

00

3C

00

00

00

7F

00

C0

03

00

C0

03

00

08

00

0A

El

IE

20

20

30

4F

4F

52

45

00

Editorial

86

15

2E

82

D9

FF

D2

BD

C9

35

DF

17

52

A5

CD

D5

DD

E2

D5

F5

FD

85

68

C4

16

81

DD

2E

99

3D

4C

4D

56

95

CE

77

6C

Dl

BC

91

C4

Al

Apple MLX" article in this

5 the following listing,

1000

1647

20

A0

A9

A9

0D

20

20

14

15

02

20

A9

B7

B8

C3

AE

10

FB

ce

20

15

12

2C

30

10

IB

FE

43

40

D3

5B

07

33

3C

16

55

54

A9

20

98

BB

21

16

99

16

16

C7

A0

00

54

AD

A9

51

10

08

10

10

BD

11

14

14

B9

99

8D

20

13

15

01

2F

0A

15

99

A9

C0

A9

A9

A9

F6

FA

15

A7

33

C0

AD

A9

A2

A9

0D

AD

20

A9

7B

78

D6

2A

A9

20

ao

15

69

10

Bl

0A

16

00

FF

33

A2

AD

20

16

CD

AD

61

00

9C

00

16

A8

2F

01

04

04

16

13

00

2F

67

20

26

03

16

99

AD

99

99

CD

00

A7

CF

F0

B0

A7

C0

8D

EB

8D

20

16

15

68

B9

03

55

01

6E

FB

54

06

DS

C0

D7

8C

D5

64

87

30

31

IB

23

3D

F5

3B

21

BD

AA

07

29

A4

B9

10F0:

10F8:

1100:

1108:

1110:

1118:

1120:

1128:

1130;

1138:

1140:

114B:

1150:

1158:

1160:

1168:

1170:

1178:

1180:

1188:

1190:

1198:

UA0i

HAS:

1180:

11B8:

11C0:

11CB:

11D0:

11DB:

11E0:

HEBi

11F0:

11FB:

1200:

1208:

1210:

1218:

1220:

1228:

1230:

1238:

1240:

1248:

1250:

1258:

1260:

1268:

1270:

1278:

1280:

1288:

1290:

129B:

12A0:

12AS:

1280:

12B8:

12C0:

12C8:

12D0:

12D8:

12E0;

12EB:

12F0:

12F8:

1300:

130B:

1310:

1318:

1320:

1328:

1330:

1338:

1340:

134B:

1350:

135S:

1360:

1368:

1370:

137B:

13B0:

1388:

1390:

139B:

20

15

CD

D0

10

C0

A9

4C

B9

F7

A2

IB

01

9B

C3

16

01

A9

16

00

9B

AB

20

16

IE

BD

C9

26

0F

A9

38

C0

03

12

16

12

C0

A9

Bl

BD

D2

16

DE

AA

8B

04

FF

16

01

0C

2C

90

BD

95

DE

BD

BD

13

13

16

C0

60

A2

8D

16

A6

BE

16

A6

BD

13

D7

2C

B9

85

88

C0

5E

9D

4B

8D

13

BB

FF

D0

0B

A2

49

B0

FD

16

AD

FF

96

CE

8D

02

7D

CB

9D

16

90

88

00

C0

3B

9D

16

0B

C0

C9

16

12

9D

D0

40

BD

03

A0

9D

A9

4C

27

FF

16

16

12

30

Bl

16

15

B9

9D

4C

F0

D0

A9

05

16

13

C6

AB

A5

AE

A9

38

16

B0

02

A4

BC

16

A6

BC

16

B7

AE

60

52

44

ED

10

30

13

C6

14

13

80

13

88

DD

0F

14

01

C0

2C

C9

A7

4D

10

16

10

BC

B4

BD

Bl

18

01

C0

38

30

FD

AB

8D

14

09

00

A9

A9

Bl

36

BD

AB

D0

02

C3

0F

D2

90

9D

4C

A9

C9

31

16

AS

30

D9

BO

C9

0E

57

00

3B

F0

AA

16

16

16

A6

01

A9

CA

D0

BE

16

Bl

CA

16

Bl

AD

16

A6

2C

C0

16

A9

FB

90

CA

16

8D

B9

87

A9

10

60

13

20

8D

00

50

B3

16

A7

2C

99

C0

Bl

16

C0

16

7D

CB

01

FD

D0

C3

16

A4

AD

B0

D0

01

FF

16

BD

0D

16

0A

2C

16

9D

12

IE

BD

C9

01

00

A9

38

C0

03

12

16

12

C9

A9

8D

49

3E

A9

F0

8D

BC

16

BD

00

30

EB

A6

BD

16

10

BD

16

A5

ED

16

50

A0

B5

PA

AC

El

10

BD

S3

44

13

00

FA

01

17

FE

67

FB

C0

F0

F0

16

51

7B

20

16

9D

16

BC

AE

BD

D0

C3

0B

16

BE

16

A5

5F

00

9D

9D

4C

C0

16

ED

20

A0

A9

B7

C0

C9

16

12

9D

D0

41

BD

03

A0

9D

A9

4C

06

02

CB

FF

90

42

19

A4

Bl

10

AS

FD

03

00

16

BA

20

E5

AB

20

16

A5

ES

C0

00

EC

A0

A4

60

FA

93

13

16

B9

A0

A0

06

IB

12

15

A2

AD

15

02

SD

C0

04

58

BD

B4

10

AB

16

C3

16

A0

9D

A6

BC

16

C0

A9

Bl

BD

D2

16

FE

A9

BB

04

FF

16

IF

00

A9

A9

Bl

36

SD

AB

D0

02

C3

00

D2

F0

2C

16

69

BD

SD

AE

16

16

SB

16

C0

4C

18

3D

16

E0

60

16

0B

9D

16

ES

2C

sc

B9

27

16

A2

60

13

A0

18

74

01

00

0C

A0

AD

A9

9C

00

2C

10

A7

A0

38

FC

C0

16

01

16

9D

16

A0

9D

2F

C3

16

Bl

AE

01

FF

16

16

12

10

Bl

16

15

B9

9D

4C

90

D0

26

FF

16

BD

0D

16

0A

2C

16

9D

12

07

A9

C0

04

16

0D

A6

A9

20

20

AE

16

42

30

AB

BD

13

A2

8D

14

BA

20

03

56

A4

74

91

C8

04

A?

A8

2E

7D

16

99

88

06

00

67

33

E8

C0

10

08

16

07

10

60

16

90

SB

BD

AE

10

02

C3

A9

16

BD

16

A6

B0

90

4C

A9

C9

31

16

AS

30

D9

BD

C9

3F

0D

9D

9D

4C

C0

16

ED

20

A0

A9

B7

C9

C9

01

14

DD

20

16

16

0A

E0

5E

A6

9D

11

50

16

A5

AE

00

A4

AE

16

E0

D0

C0

16

16

EC

C8

20

5C

19

ec

98

80

FF

as

01

BC

51

05

E6

1A

73

14

87

B0

34

84

26

4A

64

44

7C

9F

53

CB

D3

79

36

2F

7C

E2

BE

B0

3B

98

01

88

50

70

22

AB

CD

C6

4F

El

9D

22

17

A4

3D

F7

BB

IB

45

A0

7B

71

4A

5D

4B

35

9E

0D

9A

93

73

F7

16

13

2B

SA

40

46

2B

04

Dl

4D

53

01

B4

B4

36

DS

ca

D5

FB

A5

42

07

21

21

20

C3

13A0:

13A8:

13B0:

13BB:

13C0:

13CB:

13D0:

13DB:

13E0:

13E8:

13F0:

13FB:

1400:

140B:

1410:

1418:

1420:

1428:

1430:

1438:

1440:

1448:

1450:

1458:

1460:

1468:

1470:

147B:

1480:

14BB:

1490:

1498:

14A0:

14AS:

14B0:

14B8:

14C0:

14C8:

14D0:

14DB:

14E0:

14E8:

14F0:

14F8:

1500:

1508:

1510:

1518:

1520:

152B:

1530:

1538:

1540:

1548:

1550:

155B:

1560:

156B:

1570:

1S7B:

1380:

158B:

1590:

1598:

15A0:

15AB:

15B0:

15BB:

15C0:

15CB:

15D0:

15D8:

15E0:

15EB:

15F0:

15FB:

1600:

1608:

1610:

1618:

1620:

1628:

1630:

1638:

1640:

A5

00

13

0B

A0

E0

C9

16

AE

BD

A4

AE

60

91

16

A9

EC

60

60

A5

74

00

80

A9

00

ce

BD

41

00

A0

B9

42

E9

0F

16

16

A5

04

04

A9

A0

A9

BD

20

20

E0

EE

16

E0

EE

67

69

BD

69

BD

0A

16

BD

20

FF

D0

D0

65

16

60

04

04

00

21

F0

06

D6

B0

B0

16

0D

D0

EE

EA

CA

D2

A0

B3

D3

B0

16

20

EE

D0

00

13

30

99

A4

74

16

A5

Bl

EC

B5

01

4A

Bl

AZ

26

16

10

90

00

41

00

20

SD

42

00

00

99

60

BD

20

20

16

15

15

0A

01

16

A5

04

04

13

A4

20

13

A4

15

02

A9

02

AA

CA

BE

64

08

30

FD

FA

4E

F0

A2

CE

C9

04

F0

DC

16

16

12

05

04

16

05

0C

10

D0

C5

A0

BA

C3

B0

A9

E0

A4

EC

20

EE

D0

00

16

16

F0

16

EC

60

EC

2C

4A

EC

00

9D

EB

20

A0

A0

99

Fl

40

20

SD

B9

41

40

AD

A5

04

04

A0

A0

60

BD

20

20

16

15

15

EE

16

E0

EE

16

D0

C9

16

C9

16

D0

CD

C0

16

F5

24

60

85

06

23

CB

BA

CA

07

AE

F0

AE

AE

CE

A2

04

A9

16

03

FD

A0

A0

B0

CF

B0

02

13

16

A9

E0

A4

EC

04

BD

B5

0D

ID

29

AE

BD

A4

4A

29

SA

44

E0

30

B0

00

00

A9

BD

41

15

00

99

42

67

16

15

15

23

26

AD

A5

04

04

AD

A0

60

A4

20

13

A4

20

10

29

60

29

60

FD

16

10

88

A0

FF

A5

4E

C9

2C

16

90

E0

A9

A6

01

17

16

14

B9

0D

01

2C

AD

60

B0

D4

B0

D2

A0

8D

A0

AD

27

13

16

A0

SB

44

ED

Bl

4B

F0

A4

74

16

4A

0F

4A

16

30

40

C0

99

42

80

00

BD

42

40

40

C8

15

A0

A0

60

AD

AD

67

16

15

15

AA

26

8D

16

E0

EE

16

E0

AD

90

AD

90

AD

24

A0

0A

D0

B0

20

4E

60

0F

A2

10

15

06

00

16

60

04

04

04

8E

14

8D

FF

30

A0

B0

C9

A0

C5

A0

A4

27

A4

SD

A0

AD

27

10

16

A9

EC

14

0D

16

16

F0

BD

8D

20

A5

90

50

D0

00

99

8D

41

30

BD

99

41

C0

D0

01

04

A9

AA

AA

15

AD

A0

60

16

AD

A4

20

13

A4

20

13

CC

02

CD

02

70

FF

2E

FE

F0

A2

06

0A

4B

F0

0A

FB

E9

F0

8D

68

A9

CA

CA

A2

17

04

A7

FF

C0

D3

B0

CD

A0

A0

A0

16

20

16

A4

27

A4

B9

F7

B5

01

29

91

A5

BD

85

0A

AS

A5

47

27

EC

60

E0

40

00

00

80

41

2B

40

B9

C0

16

AD

AD

00

16

16

D0

A9

04

A9

A0

AA

16

E0

EE

16

E0

60

16

A9

16

A9

C0

BE

A2

CC

60

02

16

0A

BD

05

FE

BO

0A

0B

CB

60

3C

E0

E0

B5

04

29

16

30

A2

C3

B0

C3

A0

B0

A0

A0

E0

C9

16

20

16

1C

60

EC

2C

0F

EC

16

44

ED

Bl

16

16

F8

9D

60

70

F0

99

43

40

10

BD

42

40

00

D0

A9

A9

A9

BD

20

20

16

16

AD

0A

23

16

20

13

A4

20

13

AD

IB

29

18

29

A2

CC

FF

16

A9

CA

B8

38

B7

68

00

00

9D

E0

16

CE

80

B0

B0

BE

BA

0F

60

03

03

CF

B0

A0

A0

B0

A0

40

E6

06

9F

D2

13

02

85

98

6A

80

17

12

6B

13

5F

29

2D

34

E7

51

EF

F7

50

C7

7C

78

F9

ID

61

Dl

10

C3

DF

D7

FC

EB

13

6E

35

BE

37

FB

32

2F

95

75

FB

AD

79

53

6C

40

7C

08

3F

57

9F

AC

56

EC

27

ED

16

46

43

Bl

36

17

C4

C9

F8

DC

6C

7A

92

B2

97

BD

4F

A0

DF

6F

29

7A

©

50 COMPUTEI October 1986

0E41:21 00 A9 00 80 20 00 A0 86 "we 2e A2 14 2e FE 12 AD 67 51 13A0: A5 16 A9 e2 BO A4 16 Ae 4e 
0E49: 27 A9 A0 99 0" "4 99 C" 15 UIFS 15 49 el BO 67 15 A9 33 e5 13AS: ee 2e Ee 13 Ae 27 2e Ee E6 
0ESl :£17 A9 "F 99 "" DB 99 C" 2E llee co Be ee De F8 A2 ge EB E6 13821: 13 EE A4 16 AD A4 16 e9 e8 
0ES9: DB 88 '" ED A" C8 A9 A" 82 11218: De FO 2e 5e ee AD ee ee lA 1388: eB De Ee A9 27 BO A4 16 9F 
0E61 :99 0" "4 99 27 "4 99 F8 09 1110: Ie 16 e9 B3 Fe 15 2e Ie 75 13C0: Ae ee 2e Ee 13 Ae 27 20 02 
0E69:06 99 lF "7 A9 "F 99 "" FF 1118: ee AD A7 16 Fe e2 Ie eB 14 13C8: Ee 13 EE A4 16 AD A4 16 13 
eE71:D8 99 27 DB 99 F8 OA 99 02 1120: A9 FF 40 A7 16 80 A7 16 87 1300: C9 30 00 Ee Ae 27 B9 Ie e2 

0E79 :IF DB 98 38 E9 28 AS C9 BO 1128: 4e 96 Ie 2e 51 C0 A0 07 Be 1308: 16 99 210 e4 BB Ie F7 60 85 

0ES1: DB 00 DB A2 "4 2e 9C "C C9 11311': B9 eE 16 99 78 e4 88 Ie 34 13Ee: AE A4 16 BO 44 16 85 EC ge 

0ES9:CA '" FA A2 "0 A0 01 18 35 113S: F7 80 Ie ee 2e 5B Fe 6e B4 13E8: BO 74 16 85 ED A9 el 2C 6A 

BE91 :20 F" FF A9 51 A0 0F 20 OF 1140: A2 e2 Be Bl 16 BO ee 16 26 13F0: A4 16 Fe eo Bl Ee 29 "" 8e 
0E99: IE AS A2 18 A0 0F 18 20 17 1148: 18 70 B4 16 90 B4 16 ge 4A 13F8: AE AS 16 10 4B 14 91 Ee 17 

0EA1:F0 FF A9 74 A0 0F 20 lE 52 1150: el e8 BO ee 16 Ie 01 B8 64 1400= 6e Bl Ee 29 Fe eo A5 16 12 

BEA9 :AB 60 49 FF 18 69 01 60 AS 1158: 98 90 Bl 16 Be AB 16 BO 44 1408: 91 Ee 6e AE A4 16 BO 44 68 

0ES1:00 00 00 00 00 00 0" 00 
11601: e3 16 18 70 AE 16 90 AE 7e 1410: 16 85 Ee BO 74 16 85 ED 13 

CD 1168: 16 ge el eB BO e3 16 Ie 9F 1418: A9 el 2e A4 16 Fe eA Bl SF 
0ES9:00 00 00 00 0e 00 00 00 05 1170: el 88 C" el De e8 Ae e2 53 1420: Ee 4A 4A 4A 4A BO A5 16 29 
0EC l :00 00 00 00 00 00 00 00 DO 1178: A9 00 38 Fo e3 16 90 e3 eB 1428: 6e Bl Ee 29 eF BO AS 16 2 0 
0EC9:00 00 00 00 18 00 00 3C E2 11821: 16 C0 30 00 0B A0 2F A9 03 1430: 6e A2 ee BA 4A 20 47 FB 34 
0EDI :00 00 3C 00 00 18 00 00 05 1188: ee 38 FO e3 16 90 e3 16 79 1438: AS 26 90 44 16 A5 27 90 E7 
0E09 :00 00 00 00 00 00 00 00 F5 11ge: 9B 90 AB 16 BE A6 16 BO 36 144"= 74 16 E8 Ee 30 ge Ee 60 51 
BEEl :00 00 00 00 00 00 00 00 rn 119S: AB 16 80 A4 16 Be Bl 16 2F 1448: ee Ie 2e 3e 4e se be 7e EF 
0EE9:00 0e 00 00 00 00 00 7F 85 l1A0, 2e 88 14 AD A5 16 AE A6 7e 1450: 8e ge Ae Be ce De Ee Fe F7 
0EFl:c0 00 "3 C0 00 03 C0 00 68 llAS: 16 ee e9 8e SF e0 el 8e E2 1458: A9 ee Ae ee 99 ee 4e 99 50 
eEF9 :£13 C0 00 03 C0 e0 03 C0 C4 ltBth IE e9 ee De I!O A9 FF '11) eE 1460: ee 41 99 00 42 99 ee 43 e 7 
0Fel,00 03 C0 0" 03 C0 00 03 16 1188: 80 16 A9 el 90 81 16 4e 80 1468: eB 00 Fl A9 Be BO ee 4e 7e 
BPe9 :ce 00 03 C0 00 03 C0 00 81 llC": e9 12 A9 FF 90 BO 16 A9 3B 1470: 80 2e 4e BO e0 41 80 I e 78 
BFll :83 C0 00 03 C0 00 03 C0 DO l1CS: 26 90 81 16 4C 02 12 e9 98 1478: 41 80 2. 41 80 3. 41 80 F9 
0F19,00 03 C0 00 03 C0 00 03 2E ll1Xh . SF O. 36 Bo ce 16 ,. 31 ., 1480: e. 42 80 15 42 80 28 42 10 
eF21 :ce 00 03 C0 00 03 C" 00 99 11OS: A9 4e BO .0 16 FE 81 16 BB 1488: Ae e. 89 ee 48 99 4" 4" 61 
0F29: 03 C0 00 03 C0 00 03 08 3D l1E0: 3B 80 A8 16 ED A9 16 AS 50 14921: 89 .e 41 99 4e 41 89 ee 01 
0F31 :21 IF BC 0C 0C "0 01 00 4C l1E8: ee .3 De .A 2. B8 15 3e 7. 1498: 42 99 4e 42 eB e. c. De Ie 
eF39:00 00 82 82 82 8C 96 0A 40 l1Fe: • 3 A • .2 2e Ae .4 89 09 22 14A0: E9 6e AD 67 15 O. 16 A9 C3 
eF41 :03 00 03 0A A0 El 61 El 56 l1F8: 12 90 C3 16 A9 FF 90 Bo A8 14A8: eF BO AS 16 Ae el AD A9 OF 
0F49 : 61 20 20 20 20 0A 14 lE 95 1200: 16 A9 "" 90 87 16 4C C9 CD 1480: 16 2e e4 15 Ae e4 AD A9 07 
0FSI :99 12 53 43 4F 52 45 20 CE 1208: 12 4C 02 12 ce IF 921 5F C6 14B8: 16 2. e4 15 6e A9 •• 80 FC 
eFS9: 20 20 20 20 2" 20 20 2" 77 1218: ce 27 98 IE C9 ee 00 eo 4F 14C0: AS 16 Ae 23 AD AA 16 20 E8 
eF6I:54 49 40 45 20 33 3A 30 6C 1218: A9 FF 90 80 16 A9 26 90 El 14C8: e4 15 A. 26 AD AA 16 2. 13 
0F69,3" 2" 2" 20 20 53 43 4F 01 1228: 81 16 4C e9 12 A9 FF 90 90 1400: .4 15 6e AD 67 15 O. 16 6E 
BF71:52 45 00 50 52 49 53 4F 8e 1228: 80 16 A9 81 90 81 16 4C 22 1408: A9 0A SO A5 16 AD A9 16 35 
eF79 :4E 42 41 4C 4C 00 50 52 91 1230: 02 12 C9 "" De 36 80 ce 17 14E0: Ae "1 28 e4 15 A0I 04 AD 8E 

0FBI :45 53 53 20 46 49 52 45 C4 1238: 16 3e 31 A9 41 80 eo 16 A4 14E8: A9 16 20 e4 15 60 A9 .A 37 

0F89 : 42 55 54 54 4F 4E 00 "0 Al 1248: DE 81 16 38 80 A8 16 ED 3D 14F": BO AS 16 AD AA 16 A8 23 FB 
1248: AA 16 AB ee e3 De eA 2e F7 14F8: 2. e4 '" Ae 26 AD AA 16 32 

Program 3: Apple II 
12511: 88 15 3. .3 A. .2 2C Ae 88 1500: 20 e4 '" 6e 80 A4 16 2e 2F 
1258: .4 89 09 12 90 C3 16 A9 18 150S: E. 13 EE A4 16 2e E. 13 95 

Prison ball 12611: FF 90 80 16 A9 e. 90 87 .5 1510: EE A. 16 20 E. 13 EE A. 75 
1268: 16 .C C9 12 .C 02 12 C9 Ae 1:518: 16 2e E. 13 EE A4 16 2e F8 

Versioll by Tim Victor, Editorial 12711: el F. eE e9 06 Fe e7 C9 78 152": Ee 13 EE A' 16 2e Ee 13 AD 

Programmer 1278: ec De 57 A9 e2 2C A9 ., 71 1528: EE A' 16 2e E. 13 6. AD 79 

Please refer to the "Apple MLX ·· a rticle In this 
1280: 2C A9 e. 80 CB 16 ce " 'A 153": 67 15 00 Ie AD CC 16 lB 53 

issue before entering the following listing. 
1288: 9. e5 3B 49 FF 69 e. DO 50 1538: 69 .2 C9 29 ge .2 A9 29 6C 
1298: 80 16 Fe 3E 90 80 16 2e .8 1548: 80 A9 16 6. AD CO 16 lB 40 

START ADDRESS: 10e0 1298: 95 15 AA A9 42 BO eo 16 35 1548: 69 .2 C9 29 ge e2 A9 29 7C 
END ADDRESS: 1647 12A2I: DE e6 16 Fe 19 AE A6 16 9E 155": 80 AA 16 6e AD 7e e. A2 08 

12A8: 80 A8 16 BO A. 16 A9 eA eo 1558: eA CA 00 FO 2. FF BE CC 3F 
1000: 2. 31 I. 2e '8 14 A9 el 68 1280 : BO A5 16 8C 81 16 2e Ee 9A 1560: 16 8E CD 16 Ae 2E A2 FF 57 
11211218 : 80 A7 16 A0 "7 89 7B 0. 89 1288: 13 AE A6 16 Ie e8 2e 5E 93 1568: 80 6. C. ,. eA FE CC 16 9F 
10 10: 99 CE 16 A9 33 99 7B e4 03 12C2I: 13 A9 el 80 AB 16 AE A6 73 157115: 20 eB 16 B8 De F. 6. A9 AC 
10 18 : 8B Ie F2 A9 3C BO 06 16 55 12C8: 16 38 A9 ee FO ce 16 90 F7 1578: FF 3e F5 A. 8. A2 e2 CA 56 
1020 : A9 .3 80 00 16 2" 2A 13 "' 1200: ce 16 CA 3e e3 .C '2 11 16 158": De FO 24 FF 2e OB 16 BB EC 
1028: 2e 90 13 2e 55 13 A9 e" 6E 1208: 6. 8e De EB ee lB 3e 5e 13 1588: O. FA 6. AS .E eA eA 38 27 
1030: BO 67 15 2e 54 15 20 2F F8 12E": A2 e2 8E A6 16 80 A8 16 28 15921: 65 'E 85 4E 6e 'B 80 87 ED 
112138 : 15 2e A2 14 A9 el Bo 67 54 12E8: 80 A. 16 80 8A 16 80 AS 8A 1598: 16 Fe .6 C9 eF FO es 68 16 
1040: 15 2. ,. 15 2e 2F 15 2e 06 12FI2I: 16 8e 81 16 2e Ee 13 AE .e 15A0: 6. A2 25 2C A2 eA FE 00 46 
112148: A2 I. A. e2 98 .A 69 26 08 12F8: A6 16 CA Ie E5 6e A2 e. 46 15A8: e. CE CB 16 ,. FB 80 e0 .3 
1050: 99 A8 16 2. B8 15 Ie "3 ce 1300: BE A6 16 80 A8 16 80 A. 28 15B": e. C9 8A 9. 15 E9 .A 90 81 
10S8 : A9 e6 2C A9 21 99 81 16 07 1308: 16 8C 81 16 2e e8 " AE e4 15B8: ee e. CA Ee e6 F. • 8 E • 36 
1060: A9 eE 99 87 16 A9 eA 99 8C 1310: A6 16 AD A5 16 90 8A 16 01 15C": 21 Fe .7 A9 .0 BO CB 16 17 
10b8 : 8A 16 A9 88 99 ce 16 AD 05 1318: 80 87 16 BO AS 16 20 E0 40 15C8: Fe DC AE A6 16 68 60 CE C4 

1070: DO 12 99 C3 16 A9 ee 99 6. 1320: 13 AE A6 16 E8 E0 1213 De 53 1500, D6 16 Fe e1 60 A9 3C s D C9 
1078: 8. 16 99 AE 16 A9 FF 99 B7 1328: 07 6e 2C 5e CO 2C 56 C0 "' 15D8: 06 16 AE 17 "4 CA Ee 8e F8 
1121S0: 80 16 8B Ie e7 A9 33 CO 3e 1330: 2e 52 ce A. .e BC A. 16 8' 15EII: 8e 12 AE 16 04 CA E. 8. DC 
1088 : 8. ce De F8 A0 F6 A2 ee 31 1338: 89 .4 16 BS EC 89 7. 16 8. 1~E8: 8. e5 CE " 04 A2 85 BE 6C 

11219": EB De Fo CB De FA AD A7 18 1340: 85 ED A9 AA Ae 27 91 EC 36 15F0: 16 04 A2 89 SE 17 •• 8A 7A 
1098: 16 De 11 2e 5. 15 2e CF 23 1348: BB Ie F8 AC A. 16 CB C8 DB 15F8: eo 16 114 eo 14 04 29 eF 92 
leA": 15 2. 78 15 AD A7 16 Fe 3D 135": C. 3e ge El 60 A2 •• 2e C8 160e: O. 05 A9 el 80 A7 16 6e 82 
UJA8: 03 2e E. 12 A9 33 CO 80 FS 1358: SE 13 CA Ie FA 6e A9 5C 05 1608: EE .C 16 2C FF FF 3e .3 97 
10 B8: C" De F8 2C 51 C0 AD A7 3B 1360: 90 C6 16 80 93 13 A8 19 F8 1610: EA Ie .3 AD 3e CQI A2 e3 80 
1121B8: 16 Fe lA 3e Ie AD 61 ee 21 1368: .8 I. BO 83 13 Ae 2E BC AS 1618: CA O. FD 6e A0 03 C3 CF .F 
1 "C0: "0 62 ce Ie eB A9 ee BO 80 1370: 80 13 89 •• 16 18 70 9B .2 1620: 02 C5 A. 8e B" B" Be Be Ae 
10C8: A7 16 .C 18 Ie A2 9C E8 AA 1378 : 13 BO 87 13 89 7. 16 80 e7 Ib28: Ae Ae A. D. C9 CO C5 Ae OF 

1 " De : O. FO 4C FE Ie A9 ee Bo e7 1380: 88 13 A9 •• A0 el 99 FF 21 1630: 83 SA B. 8. A" A0 A. Ae 6F 

10D8: A8 16 A9 '3 BO eo 16 2e 29 1388: FF B8 Ie FA Ae ee B8 BB 21 1638: 03 C3 CF 02 C5 A0 B. 8e 29 

l"E0: EO 12 2e 4e 11 AD AB 16 A4 1390: O. DO 6e el "6 ec e6 01 2e 1640: 8e 8e 8e Ae All A" A. Ae 7A 

10 E8: De e9 2. 03 14 2e 2F 15 B9 1398: e8 eF 13 17 18 A0 e0 8e e3 @ 
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IBM

APPLE

COUl.'CDORE

COMMODORE

APPLE SOFTWARE

APPLE SOFTWARE

IBM

Ability

ASC II Express

Bank Sireel Writer

Clout
:opy II Option Bd.

;orn erst one

Crosssialk

dBase III -

leadline Manager

dollars i Sense

Easy

Einstein Wriler

Electric Disk

Fonirix 2.5

:ntpks 1 thru 13 ea

Framework II

Gamecard III

Gato

n House Accounlanl

Jet

Knowleogeman 2.0

Lotus

Mngng Yr Money

Micro Cookbook

Microsoft Chart 2.0

Wortl

Windows

Norton Utilities

Option Board

PFS: Access

PFS: Files
PFS: First Success

PFS: Graph

PFS: P'an
PFS: Prool

PFS: Report

PFS: Write

Print Shop

Print Shop Gr. fl
Prim Shop Refill

R:Base 5000

Heflei

Remote
Report Card

Samma *
Sidekick protected

299 95

132.95

16.50

119.95

71.00

259.95

91.95

119.95

101.95

101.95

97.50

116.95

211.95

81.95

13.00

119.95
39.95

23.69

119.95

32.75

319.95

CALL

101,95

22.00

299.95

239.95

69.95

55.95

71.00

59.95
82,50

229.95
82.50

82.50

59.95

B2.5C

82.50

36.95

22.95

12.25

339 95

89.95

92.0C
32.95

369.9E
29.0C

30.50

27.00

21.89

71.50

27.95

28.00

38.95

38.95

36.95

38.95

27.50

U95

17.95

29.95

13.95

16.95

61.95

19.95

22.15

19.15

23.95

Sidekick not protected 41.00

Sideways Ver. =3

Speedkey

SuperCaic 3

Superkey
Symphony

Think Tank

Time Is Honey

Traveling Sidekick

Turbo Database Tlbi

Turbo Lighling

Turbo Pascal 3.0
Turbo Pascal 8037

Turbo Prolog
Turbo Tutor

Ultima III

Visable 80S8

Volkswriler Dl< -3

Web, Spell Checker

Will Writer

Wizardry

Word Perfect
Wordstar

12.00

1M.95

239.95

35.50

CALL

99.95

69.95
36 95

38.95

51.50

35.25

55.00
69.95

19.00

34.95
35.95

141.00

11.95

27.95

36.00

219.95

214.95

Adv. Construction

Algeblaster

Alpha Plot

ASC II Express

Auto Works

Bag of Tricks 2

Bank Street Filer
Bank Street Mailer

Bank Street Writer

Bank Street Speller

Bards Tale

Beagle Bag

Beagle Basic
Beagle Graphics

Beneath Apple DOS

Big U
Bookends

Captain Goodnight

Carmen Sandiego
Chmpshp Ld. Runner

Chart n Graph Tlbx

Computer Quarterback 27.95

Complete Graphics 27.95

Crypt ol Medea

Database Toolbox

Daule Draw
D-Code

DiskOuick

Dollars & Sense

DOS Boss

Double-Take
Eidolon

Essential Data Dup

Extra K
Fantavision

Fat Cat

Flex Type

Fontrii 1.5

Fntpks 1 Ihru 13
Font Works

Forecast

Frame-Up

Gato

G I Joe
Graphics Department

Graphics Eipander

Graphic Magician

Graprmorks

GPLE

Handler Package

Impassible Mission
I.O. Silver

Jeeves

Karateka

Knight ol Diamonds
Kids on Keys

Kid Wriler

21.95

23.95

33.95

19.95

14.95

66.50

11.95

17.95

23.50

41.95
19.95

26.95

17.95

11.95

53.25

ea. 13.00

31.95

35.00

11.95

20.45

19.95

61.95

21.95

26.95

57.95

24.95

69.95

23.50

11.95

29.95

19.4S
19.50

17.95

18.89

Kings Ouest I or II 28.009.95
Koronis Rill 23.19

Legacy of Llylgamyn 22.50

Li Hdl

gy

List Handler

Locksmith

MngngYr Money

Megaviorks

Merlin
Msrlin Pro

Merlin Combo

Micro Cookbook

Millionaire
Mimpii

Moebius
MouseWnte

39.95
56.95

101.95
61.95

33.69

54.95

63.95

21.45

22.50

14.69

31.95

71.95

Hunen-A-Bug

NATO Commander

PFS: Plan

PFS: Access
PFS: Write

PFS: File

PFS: Report

PFS: Graph

PFS: First Success
Piece ol Cake Math
Pinpoint

Prince

Pnntographer

Print Shop

PrlShpGr. -'1.2. or 3

Print Shop Comp.
Probyter

Pronto DOS

Prol. lour golf

Quicken

Report Card

RescuefFradalus

Reportwoiks

Rescue Raiders

Science tool kit
Sensible Grammar

Sensible Speller

Shape Mechanic

Sideways
Silicon Salad

Skylox

Spell works

Spitlrre Simulator

Spy Hunter

Sticky Bear ABC

Haskel Bounce

Car Guilder

Math

Numbers

Opposite;

Reading

Spell grabber

Townbwlder

Typing

Summer Games 1 or II
SuperCaic 3A
Terrapin Logo

Terrapin Utilities

Think Tank

Thinkworks
Time is Money

Tip Disk --1

Transylvania

Triple-Dump

Turbo Database Tlbi

Turbo Pascal 3.0

Turbo Tutor

Ultima III

Ultima IV

Understanding HE

Universal file conv

Utility City

Versaform

Video Toolbox

Visable 6502

Wilderness

Winter Games

Wizardry

Wizard's Toolbox

Wizprinl

Word Handler

Word Perfect

Worlds Grist Flball

Write Choice

23.95

19.15

69,95

11.00

69.95
69.95

69.95

69.95

12E.00

15.95

39.95

16.95

23.95

26.69

13.95

21.95

17.95

11.95
25.39

51.95

32.95

23.50

64.95

24.95

32.95

52.95

64.95

20.0C

29.9=

12.6S

24.25

29.9E

24 7=

26 0C

B.Ti
23.7=

23.7S

23,75

23.7=

23.7E

23.7=

23.7=

23.7E

23.7J

22.1=
109 9:

54.5C

11.9=

8S.BE

61.9=

57.1E

12.0C

11.9=

18.9=

27,9=

34,95

20.5C

33.25

33.25

17.95

21.95

15.25

43.15

23.95

31.75

38.95

21.15

26.50

23.95

11.25

39.95

125.95

22.15

26.15

Aerogel

Air Rescue I

Bard s Tale
Ballblazer

Back to Basics

Bank Street Storybook

Bank Street Speller

Bank Street Wriler

Basic Toolkit

Blazing Paddles

armed Time61'128

Color Me

Cnldwn to Shtdwn
Fast Tracks

Gertrudes Secrets

GIJm
Graphics Magician

Grappier CD

Grt Amer Road Race

Hacker

Jet 64(128

Jet Combat Simulator
Karateka

Kennedy Approach

Kola Pad

Kung Fu

Little Comp, People

Mail Order Monsters

Merlin

Mig Alley Ace
Multiplan 64>'12B

Music Shop
Nalo Commander

Paper Clip

PFS: File
Print Shop

Print Shop Comp.

Pr. ShopGr. 1.2.or 3

Rescue on Fractaius

Scrabble 64H28

Sideways
Silent Service

Sp 11 lire Ace

Spreadsheet

Spy vs. Spy

Sticky Bear ABC

Numbers

Opposiles

Shapes

Summer Games 1 Or II

Temple of Apshai Tni.
Winter Games

World's Grtst Bsbali

World's Grtst Ftball

21.95

24.95
27.50

23.19

131.95

27.95

31.95

31.95

29.95

24.95

20.95

20.95
20,95

20,95

20.95

19.95

27.95

79.95

20.95

20.95

27.95

20.95

19.45

24.95

S4.95

20.95

24.95

24.95

34.95

24 95

43.95
31.95

19.75

41.95

31.95

29.95

21.95

13.95

23.50

17.95

20.95

19,95

20.95

34.95
20.95

20.95

20.95

20,95

20.95

22.45

22.1=

11.15
19.15

22.15

Clip Art (VoM)

Clip All (Vol 2)

Copy II -

Crossword Magic

Crusade in Europe

Cut & Paste

Cutthroats

Deadline

Early Games

Easy as ABC's

Enchanter

Family Roote

Flight Sim II

Fraction Factory

F-15 Strike Eagle

Ghost Busters

Hitchhiker's Guide

Infidel

Load Runner

Magic Spells

Maslertype

Math Blaster

Micro Lg. Baseball

Micro Lg. Manager

Micro Lg. Team

Mind Forever Voy.
Music Construction

Newsroom

One-On-One
Pitstop II

Planelfali

Print Shop Refill
Reader Rabbit

Sargon III

Sat (Hare or I Brace)

S east al Her

Sorcerer

Solo Flighl

Speed Reader II

Spell II
Spy Hunter

Starcross

Suspect
Suspended

Temple Of Apshai Tri

Typing Tutor III

Will Writer

Wishbringer

Witness
Word Attack

Word Spinner

World's Grtst Bsbali

Zorkl

Zork II or III

15.95

21,95

18.50

30.00

12.95

23.00

23.69

28.00

15.95

20.95

20.95

119.95

30.50

15.95

20.00

22.00

21.75

26.00

19.45

20.75

23.25

26.95

22.50

27.95

13.95

30.95

21.75

30 50

24 00

23.50

22.00

12.25

;:.7S

27.20

15.00

22.00

26.00

19.95

3S.95

25.95
26.00

28.00

26.00

:e.oo

22,15

28,50

28.45

27.95
22,00

26,95

20.50

19.95

Z1.7S

24,75

CompuServe Starter 21.95

Dalacase 7.95
D>sk Notcher 4.95

Flip-n-File 10,35
Lemon 31,95

Lime 18.95

APPLE HARDWARE

30 Col. 6!KCard

Apple Cat II

Disk Drive Hi Tech
Sibson Lighi Pen

Grappler Buffered

Grappler ■

Grappler (serial)

Grappler C

Hotlink

Kraft Joystick

Koala Pad ■

Laser 128 Computer

Mach II Joystick

Uach III Joystick

Micromodem HE

Mockmgboard A or B

Mockmgboard C
Mockingboard D

Mockmgboard A-MAX

MultiramCX512K

Multiram HE 80J64K

Multiviewll- 80 160

Paddlesticks

Parallel Prmler Card

Prometheus 1200A

PrtiHI
Super Serial Card

System Saver Fan

Thunder Clock

Wildcard II
ZEE BOA Checkmate

Zoom HE

49.95
181.95

139.95

148.00

114.95

71.95

71.95

71.95

14.95

25.95

70,15

395.95
26.20

32.20

139.95

65.95

116.00

126.45

39.95

209.00

124.00

193 00

25,50

14,95

254.95

123.50

84 95

59 95

10!.95

71,95

54,95

105.00

PRINTERS

StarNX-10
Star Powertype

Printer Sland

Okidata 182P
Okidala 192P

Okimate 20

CALL

314.95

16,95

229.95

399.95

209.95

Colored prntr ribbons CALL

Color Paper Pack 12.95

MONITORS

Magnavoi Monitors CALL
Amdek Color 600 111,99

Samsung Color Mntr 169.96

SILICON EXPRESS
5955 E. Main St. Columbus. Ohio 43213

1-614-868-6868

YOUR ORDER FORM

SILICON EXPRESS

5955 E. Main St. Columbus, Ohio 43213

NAME _____^

ADDRESS

CITY STATE ZIP

CHARGE CARD p Exp. Date

OTY. DESCRIPTION

Computer Type SHIPPING

Phone No. TOTAL

PRICE

No additional surcnarge on Mastercard. Visa, or Scflool purchase orOErs Personal checks
allow 2 weeks Snipping cnarges are S3 GO m mmum ONio residents aOO SVj 1* siale sales
lai Prices suOjecl to cnange wi|nou\ nolice.

tJ'Pl E SOFTWARE 

AQy. Construction 30.50 

Ability 299.9S 
ASC 11 ElprllS 132.95 
Bank Stlut Writ'! 4650 
CIOII\ 119.95 
Copy II Opllon Bd. 74.00 
Cornmlane 25!i.95 
Crouslll~ 9U5 
dBiSe III · "9.95 
Deadline Mlnager 101.95 
Oollir l a. Sfn.. 10US 
fuy 91.50 
Er"sleln WilIer 1\8.95 
Elmltt Dllk 2'4.95 
Fonttb 2.5 .4.95 
Fntpks I 111M! 13 u . \3.00 
Framework 11 ~ 19.95 
Gamecatd III n ,9S 
Gila 23.69 
In Haull Account.nt l1 U5 
Jet 32.15 
Knowltdgtm.n 2.0 319.15 
LOIIiI CALL 
Mngng VI Money \04.95 
Micro Cookbook 22.00 
MlcrDsclt Ch,rl 2.0 29i,95 

IBM Algebl.sler 27.00 
Alph. Plot ~~:~~ 
:~~ ~~e~tls 21.95 
B.g 01 Tricks 2 25.00 
B.nk Slrttl Flier jU5 
Bank SlIeell.l'll" 38.95 
Bank Strut Writtl JUS 
BlIIk StrUI Speller 3US 
Bard's h ie 21.50 
Bugle Bag IUS 
Bugle Bnle 11.95 
Bugle Gr'phl" 29.95 
Beneath Apple DOS 13.95 
Big U 16.95 
Bookends 64.95 
Captain GOO<Inl g~1 19.95 
Carmen Sandltgo 22.!5 
Chmpshp ld. Runner 19.45 
Chlrrn Graph Tlbl 23.95 
Computer OU'lttrblck 21.95 
Complete Gr.phlcs 27.95 
Crypt 01 Mtdn 21.95 
Olllbnt ToolboJ 2).95 
Oaule Drlw 33.95 
O.Code 19.95 
OisitOuick 14.95 

Word 239.95 D01l.5!o Senlt S6.50 
Window. 69.95 DOS Bon 1l.S5 

Norton Ulitiliu 55.95 
Option 8<I.rll 14.00 
PFS: A:cUl 59.95 

OOltlIe-hke 11.95 
Eidolon 23.50 
EuenU., D.t, Dup 41.95 

PFS: Frlu 82.50 Eltll K 19.95 
PFS: Firlt SIICCUI 229.115 hntlvillan 26.95 
PFS: Gnph n .so 
PFS: Pian 82.50 
PFS: Proof SUS 

Fll ClI 17.95 
Flt l Type IUS 
Fanrix 1.5 53.25 

PFS: Rt~ort 82.50 
PFS: Wnte 82.50 

Fntr;*s I &'IU 13 U. 13.oo 
Font Wor ks 34.95 

Prln! Snap l6.95 
Prlnl Shop Gr, -, n .95 
Print Shop A.IiLI 12.25 
R:B.1t 5000 339 95 

Forecnl 35.00 
Fr.me-Up 14.95 
G. IO 20.45 
G I Joe 19.95 

RtllU IUS Gr.phlcs Dfp.rtmtnt &U5 
Rlmoll 92.00 
Report Card 32.95 
Samma ~ 359.95 

Grlphln up.nder 2U5 
Gr.phic M.glcl.n 26.95 
Graphworb 57.95 

Sidekick protected 29.00 
Sie!ekick nOl protecteil 44 .00 
SldewaYI Vtf. :-] 42.00 
Spetdhv 11)1 95 
SuperCIk 3 23US 
Superkty 15.50 

~~in~hi::k ;:.~~ 
Time Is Money 69.95 
TrlVeling SIQekiek 3695 
Turbo Oatabue TIbl 38.95 

GPlE 24.95 
Hlndler Pack.ge SUS 
Im~b!e IIlslion 23.50 
1.0 . Silytl IUS 
Jtevu 29.95 
Kllllth 19.45 
Kn ight 01 Dl,mondl 19.50 
Kids on Keyf 17.95 
Kid Wril.r 18.89 
King's OutSt I or II 28.009.95 
KOIanis Rift 23.~9 

Turbo Lighting SUO 
Turbo PIK.1 3.0 36.25 

Legacy 01 l lytg.myn 22.50 
List Handler 39.95 

Turbo P,K.I 1017 55.00 Locksmilh 55.95 
Turbo Prolog 69095 
Turbo Tulor 19.00 
Ultima II 3US 

Mngng Yr Mon.y 101.95 
Meg,wCHkl 6U5 
IIerlin 3U9 

Viubl. aon 3595 Merlin Pro SUS 
Volkswriter Oil :J I~I .oo Merlin Combo 63.95 

~~~W~:~ CIIetktr ~; :;~ Micro Cookbook 21.45 
Million III' 22.50 

Wizare!ry 35.00 
WOIe! Ptrlttl 219.95 

MlnipiJ lUg 
Moebius 34.95 

Wore!stu 21U5 MauuWrilt 71 .95 

Mundt·A-Bug 
NATO Commlndel 
PFS: PI.n 
PfS: AttUS 
PFS: Wri te 
PfS: File 
PFS: Reporc 
PFS: Glaph 
PFS: FirSI SuCCtll 
Piece 01 Cake Math 
Pinpoin t 
Prince 

~~~:a~~~fer 
Prt Shp Gr. :1.2. CH 3 
Punl Sha~ Comp 
Probylff 
Pronto DDS 
Prot. leur goll 
Ot.Ilthn 
Reporl Cvd 
RescuelFractalus 
ReportwOlks 
Rncue Raiders 
Sdence tOilI t it 
Stnsible Grammar 
Sensible Spellel 
Snipe Med'laniC 
Sldew,ys 
SIlicon Salad 
SkyloJ 
S~llwork!i 
SplUlre Smuillar 
Spy Hunter 
Stic ky Bw ABC 

Bukel Bounce 
Clr Builder 
M.lh 
Numbers 
Opposiles 
Rnfrng 
Spel1~ rlbbtr 
Tawnbuilder 
Typ ing 

Summ, r Gamll 'or II 
SuperC.,c 3A 
Terrapin Logo 
Ttrr.prn Lltll,tlu 
Th ink T an~ 
Thlnkworks 
Time Is Money 
Tip Disk =1 
Transylvania 
Tllpl ....oump 
Twbo O,lab." TIb. 
Turbo PISCll l .O 
TurbO Tuter 
UIUINIIIJ 
Ull11N11Y 
Unde!Slanding LI E 
Unll'elS.1 file cony 
Lltill l'( City 
Vtllliarm 
Vle!eo Toorbo_ 
VISllble 6502 
Wlldernns 
Wln lerGamu 
W1z.dry 
Wi,.d·s Toolbo. 
W1zprint 
Ward Handler 
Word Perieet 
WOIIe! 'S Grtst Flb.lI 
Willt Chcit. 

23.95 
lVS 
&9.95 
44.00 
&9 .95 
6U5 
S9.95 
69.95 

126.00 
15.95 
39.9:; 
4S .95 
23.95 
2&.69 
13.95 
21.95 
17.95 
IUS 
25.89 
51.95 
32.95 
23.S0 
6U5 
24.95 
32.95 
SUS 
&U5 
20.00 
29.95 
12.69 
2U5 
29.95 
2U5 
26.00 
23.75 
23.75 
23.75 
23.75 
23.75 
23.75 
23.75 
23.75 
23.75 
23.75 
22.45 

109.95 
54.50 
IUS 
58.89 
64.95 
57.45 
12.00 
11.95 
11.95 
27.S5 
3i.95 
20.50 
33.25 
33.25 
17.95 
2t.95 
15.25 
43.45 
23.95 
31.75 
JUS 
21.:5 
26.50 
23.95 
14.25 
39.95 

125.95 
22.'5 
26.£5 

SILICON EXPRESS 
5955 E. Main St . Columbus, Ohio 43213 

1-614-868-6868 

COMMDDORE 

AcroJtl 24.95 
All RtScu! I 24.95 
Bird S h ie 27.50 
B.Dbllztl 23.49 
Blct 10 Basics 13U5 
Bank Sirfel Storybook 27.95 

::~: ~:;::: tl!~1 ~: ::~ 
Bulc Toolkit 29.95 
Blu ing Ple!dlu 24095 
Bltwtd Tim. 6<11128 ~.95 
Color We 20.95 
Cnldwn 10 Shldwn 20.95 
FISI Tricks 20.95 
Gellludn Secrels 20.95 
G I Jot IUS 
Graphics Magician 27.95 
Grappler CD 79.95 
Grl Amer Rold RICe 2095 
Hacker 2o.t5 
Jel64I12B 27.95 
Jet Combat SimulalOr 20.95 
Klllleki 19.45 
K.nnee!y Apptoach 2U5 
Kol. P.d 5U5 
Kung Fu 20.95 
littl. Comp. People 2' .95 
M.II O,e!t, !.Ionmls 24095 
Wlliin 3' 95 
Mig All., Ace 24 95 
Mulllpl.n 6tJ1 28 n 95 
MUllc Shop 31.95 
NltO Comm.nder 19.75 
Piper Clip 41.95 
PfS: File J.U5 
Print ShOP 2!US 
Print Shop Comp. 21.95 
PI. SlIop GI. 1.2.01 3 13.95 
Rescue on Fr.CIIlul 23.50 
Strlbbl.611128 27.115 

~~~'n~~:lYlce t~ :;~ 
SpllI ir' Ac. 20.95 
SprudShHt 3US 
Spy YS. Spy 20.95 
Sticky BUI ABC 20.95 

Numbll' 20.95 
Op~SIItS 20.95 
Sh.pes 20.95 

Summlr Gamn I 01" U 22.15 
Ttmpl. 01 Aplhli Tn!. 22.45 
Wlntll G.mes 2U5 
Warld's GrtSt Bsb.1I IUS 
World's GrtSt Ftball 22.45 

lB. 
APPLE 

COMMODORE 

Clip Art (Vol II 15.95 
Clip All IVol 2) 21 .95 
Copy II· 18.50 
CronwOld IIlgic 30.00 
CNsade in tu rope 22.95 
C\rl!o Pute 23.00 
CulthrOlls nu 
One!lin. 28.00 
E1rly Gamel 15.i5 
Euy II ABC', 20.95 
Enchanttl 20.95 
Flmily Rool. UU5 
Fllghl Sim II 30.50 
FriCtion Factory 15.95 
F·15 Strike Eagle 20.00 
Ghost BuSlers 22.00 
Hltchhlbr's Guldt 21.75 
Inllllel 26.00 
Lold Runn" 19.45 
Millie Spells 20.75 
Mu!erlype 23.25 
M.th Blut,r 26.95 
Micro 19. Slub.1I 22.50 
Micro Lg. M.n.ger 27.95 
Micro LII. Tnm 13.95 
Mind Fo rever Voy. 30.95 
Music Construction 2U5 
Newlroom 30.50 
On"On-One 2(00 
PilSlop 11 23.50 
Planellill 22.00 
Prinl Shop Relill 12.25 
Rudtr Rabbit 22.75 
Sargan III 27.20 
Sal (Hlrcort Srate) H.oo 
S.nlalkel 22.00 
SOI"C:eftl 26.00 
Solo Fl~hl 19.95 
Speee! e.:ltll1 35.95 
Spill It 26.95 
Spy Hunter 26.00 
SllItro$l 28.00 
SusptCt 26.00 
Suspended 28.00 
Temple 01 AFVlai Tri 22.£5 
Typing TII!OII11 28.50 
Wi ll Wrlltf 28.45 
Wilhbr lnger 2H5 
Witness 22.00 
Wcrd AUlck 26.115 
WOld Splnntl 20.50 
World 's Q1lt BSbal1 19.95 
Zork I 21.75 
Zork II 01111 24.15 

HARDWARE 

CompuSfrve Starter 21.95 
OltlClst 7.95 
O:sk Notdltl U5 
Ffp·M lit 10.95 
Limon 31.95 
Lime '8.95 

APPLE HARDWARE 

ao Col. UK Card 4U5 

~'ti~~ ~I Ted'I 
laU5 
139.95 

G bson litt Pen 14UO 
Grlppler uittltil 114.95 
Gllppl, r . 71.95 
Gllppltr (lfll. ,) 71.95 

~~~r~~tr C 
1195 
'US 

Kllit Joystick 25.95 
KOII. P.d • 70.'5 
LUff 128 Computer 395.95 
MIC h II Jaystick 26.20 
MIC h III joystick 32.20 
Mleromodem liE 139095 
Mocklng~ard A 01 B 55.115 
Mrxklnllbo.rd C 115 00 
Mocklngbolld 0 1250'5 
Mocklngbolle! A·MAX 3US 
Multir.m CX 512K 20too 
Multlr.m IJE 80,(5~K 12£.00 
Multivlew 11- 801160 19:1.00 
P2r*1ltstltkl 25.50 
Plral1. 1 Printt! Clrd U.95 
PrOlntlh.uI1 200A 251.95 
PrInt·1t 121 50 
Super Serl.1 Care! 8195 
Syslem Siver Fin 5U5 
Thunder Clotk 102.95 
W~dc.rdll 1US 
ZEE aOA Checkmate 5&.95 
Zoom liE 10g.00 

PliJNTERS 

SIll NX·IO CAlL 

~~~~;~e 34'.95 
16.95 

Okldltlll2P 221.95 
Olcidm 192? m .95 
OJdm.le 20 209.95 
Colored prntf ribbons CALL 
Color Pi per P"k 12.95 

MONITORS 

M.;nnol MonitOl"s CALL 
Amdek Color 600 'IUi 
Samsung Color Mntr 169.96 

YOUR ORDER FORM 
SILICON EXPRESS 

5955 E. Main St. Columbus , Oh io 4321 3 
NAM E ________________________________ _ 

ADDA ESS ____________________________ ___ 

CITY _______________ STATE _____ ZIP ____ _ 

CHARGE CARD" _ ______ __ Exp. Date _ __ 

CTY. DESCRIPTION PRICE 

Computer Type SHIPPING 

Phone No. TOTAL 

No IoCdllOonal SU'Clli'~'on MUlerta rd . Visa. or SchOOl purcnue oralrs Per $On.) cnecks 
. 1Iow 2 WHU Sn'PP'n.gcnlrgt$ , r, 53 00 m n1'num On<o 'ea<alnl' IIKI S'hlMo SI.re $I1t$ 
I.. P/1Ct$ IU::OJKI 10 cNng. wrinoul nOI)ce 

---
---



Lumpies

Of
Lotusiv

John ond Jeff Klein

This whimsical game casts you in the

role of a spy on a hostile planet and

features a realistic, three-dimensional

maze. It runs on the IBM PCjr with

cartridge BASIC, or on the PC with

BASICA and color/graphics adapter.

When "Lumpies Of Lotis IV" be

gins, intergalactic trade ships have

been hijacked near the planet Lotis

IV, and economic crisis threatens

the galaxy. Lotis IV is inhabitated

by Lumpies—a primitive, but cun

ning tribe of creatures who live un

derground. Although their tech

nology is crude, the Lumpies are

famous for their ability to put al

most anything to use as a weapon.

You have been dispatched to spy

on the Lumpies and discover

whether they are indeed hijacking

cargo ships. If the Lumpies have

taken prisoners from the crews of

the missing ships, you must free the

captives as well.

During your approach to Lotis

IV, a severe atmospheric storm

sends your spacecraft plummeting

to the planet's surface. When your

mind clears after the accident, you

find yourself wandering in a warren

of underground caves, without any

weapons or communications gear.

Your only hope for survival is to

find the Lumpies' communications

center so you can summon a rescue

team from home—freeing any pris

oners you find on the way. The

more prisoners you rescue, the

greater your reward will be after

returning to your home planet.

3-D Adventure
Type in the game and save a copy

before you run it. The screen dis

plays two different views of your

adventure at all times. The right

side of the screen displays a map of

the current level of the Lumpies'

extensive system of caverns. The

map shows only the rooms that you

have already visited. The arrow on

the map shows your present loca

tion and which direction you are

facing. The left side of the screen

gives you a three-dimensional view

of what's in front of you.

The game is played entirely

with keyboard controls. To move or

change direction, press the appro

priate cursor key. The cursor-left

and -right keys move you left and

right, respectively. The cursor-up

key moves you forward (in the

direction you're facing), and the

cursor-down key reverses your di

rection 180 degrees. The W key tog

gles the 3-D window off and on.

The X key toggles the two-dimen

sional map display off and on. To

check your current status, press the

S key. At other points in the game

(fights, for instance) the program

prompts you with additional choices.

You start with a strength rating

of 20 and no weapons in your pos

session. Your strength decreases by

a factor of 1 whenever a Lumpie

hits you during a fight. Your

strength is replenished whenever

you enter a cave containing food.

Don't let your strength dwindle to

0—if that happens, your mission

ends immediately.

Unearthly Contests
In the peculiar world of Lotis IV,

even seemingly innocuous objects

such as wrenches and yo-yos can

be used in a fight. Each object's

power is rated on a scale of 1 to 9,

and the power rating is more im

portant than the object's descrip

tion. For instance, a yo-yo with a

power of 4 is more effective than a

wrench with a power of 1.

To obtain a weapon, you must

defeat the Lumpie who wields it. In

these contests, the one holding the

higher-powered object has the best

chance for victory. Randomness

plays a key part in these struggles,

however. Since any weapon may

break on occasion, don't be too

foolhardy. You can always choose

to flee the scene rather than start a
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John and Jeff Klein 

This whimsical game casts you ill the 
role of a spy all a hostile plallet and 
features a realistic, three-dimellsiollal 
maze. It rUlls all the IBM PCjr with 
cartridge BASIC, or all the PC with 
BASICA alld color/ graphics adapter. 

When " Lumpies Of Lotis IV" be­
gins, intergalactic trade ships have 
been hijacked near the planet Lotis 
IV, and economic crisis threatens 
the galaxy. Lotis IV is inhabitated 
by Lumpies-a primitive, but cun­
ning tribe of creatures who live un­
derground . Although their tech­
nology is crude, the Lumpies are 
famous for their ability to put al­
most anything to use as a weapon. 
You have been dispatched to spy 
on th e Lumpies and discover 
whether they are indeed hijacking 
cargo ships. If the Lumpies have 
taken prisoners from the crews of 
the missing ships, you must free the 
captives as well. 

During your approach to Lotis 
IV, a severe atmospheric storm 
sends your spacecraft plummeting 
to the planet'S surface. When your 
mind clears after the accident, you 
find yourself wandering in a warren 
of underground caves, without any 
weapons or communications gear. 
Your only hope for survival is to 

52 COMPUTEI October 1986 

find the Lumpies' communications 
center so you can summon a rescue 
team from home- freeing any pris­
oners you find on the way. The 
more prisoners you rescue, the 
greater your reward will be after 
returning to your home planet. 

3-D Adventure 
Type in the game and save a copy 
before you run it. The screen dis­
plays two different views of your 
adventure at all times. The right 
side of the screen displays a map of 
the current level of the Lumpies' 
extensive system of caverns. The 
map shows only the rooms that you 
have already visited . The arrow on 
the map shows your present loca­
tion and which direction you are 
facing. The left side of the screen 
gives you a three-dimensional view 
of what's in front of you . 

The game is played entirely 
with keyboard controls. To move or 
change direction, press the appro­
priate cursor key. The cursor-left 
and -right keys move you left and 
right, respectively. The cursor-up 
key moves you forward (in the 
direction you're facing), and the 
cursor-down key reverses your d.i­
rection 180 degrees. The W key tog­
gles the 3-D window off and on. 
The X key toggles the two-dimen­
sional map display off and on. To 

check your current status, press the 
S key. At other points in the game 
(fights, for instance) the program 
prompts you with add.itional choices. 

You start with a strength rating 
of 20 and no weapons in your pos­
session. Your strength decreases by 
a factor of 1 whenever a Lumpie 
hi ts you d u ring a fight. Your 
strength is replenished whenever 
you enter a cave containing food. 
Don' t let your strength dwindle to 
O-if that happens, your mission 
ends immediately. 

Unearthly Contests 
In the peculiar world of Lotis IV, 
even seemingly innocuous objects 
such as wrenches and yo-yos can 
be used in a fight. Each object's 
power is rated on a scale of 1 to 9, 
and the power rating is more im­
portant than the object's descrip­
tion . For instance, a yo-yo with a 
power of 4 is more effective than a 
wrench with a power of l. 

To obtain a weapon, you must 
defeat the Lumpie who wields it. In 
these contests, the one holding the 
higher-powered object has the best 
chance for victory. Randomness 
plays a key part in these struggles, 
however. Since any weapon may 
break on occasion, don't be too 
foolhardy. You can always choose 
to fl ee the scene rather than start a 



fight or continue one that's going

badly. If you flee from a fight, the

Lumpie regains his original vigor

and remains in the same location.

When you defeat a Lumpie, the

creature surrenders its weapon to

you and disappears in humiliation,

never to return to the caves.

Prisoners are found at various

locations within the underground

maze; they are freed automatically

when you encounter them. Certain

caves also contain ladders which

allow you to move between the first

and second levels. To complete the

game, you must find the communi

cations room and call home for res

cue. You can free additional

prisoners after calling the home

planet, but you won't win until you

return to home base, You do this by

checking your current status and

answering yes when the program

asks whether you want to go home.

It takes considerable skill (and

a certain amount of luck) to com

plete the game successfully. If you

and a Lumpie engage in a struggle

with objects of equal power, the

outcome is unpredictable. The map

layout remains much the same each

time you play, however, so with

practice you'll learn the best route

to victory.

Design Your Own Maze
Lumpies of Lotis IV is designed to

offer a reasonable challenge to most

players. With a few changes, you

can alter the level of difficulty to

make it easier for younger players

to solve, or increase the challenge

for anyone who has mastered the

usual game. In addition to rearrang

ing the rooms and objects on the

existing levels, you can add entirely

new levels of your own.

The DATA statements at the

end of the program contain al! the

information for the maze. Each lev

el is 22 squares long and 20 squares

wide; the information for that level

is represented by 22 DATA state

ments, each of which contains 20

numbers from the range 0-8.

Here's an explanation of what each

number means:

0

1

2

3

4

5

6

wall

empty corridor

door

not used

ladder

Lumpie

food

prisoner

communications room

The first five numbers in this

list are easy to understand. Wher

ever a 0 appears in the DATA state

ments, the program creates a wall

in the maze. The value 1 signifies

an open corridor, and 2 stands for a

door. The value 3 is not used; 4

creates a ladder.

The value 5 indicates an 85-

percent chance that a Lumpie will

appear in that section of the maze.

Where the value 6 appears, the pro

gram determines randomly how

much food to place in that cave. A

prisoner is indicated by the value 7.

The number 8 stands for the com

munications room. To keep the

original character of the game, you

should not include more than one

communications room. (Note that

it's impossible to travel through the

communications room. If you

change this room's location, make

sure that it's placed at the end of a

corridor.)

When customizing the pro

gram, make sure that the entry to

the first level is not a wall (this is

the sixth number in the first DATA

statement). For a game of average

difficulty, the number of Lumpies

(5) and the amount of food (6)

should proportionally be about

equal on each level. This pattern

gives the player a fair chance- of

surviving long enough to complete

the game. To change the game's

difficulty, simply alter the balance

between Lumpies and food. The

more Lumpies you find in relation

to food, the more difficult the game,

and vice versa. Note that these fac

tors aren't absolute: After it reads

the DATA statements, the program

adds a few random Lumpies to the

maze.

As written, the game includes

two complete levels. To create a

third level, you must add 22 DATA

statements at the end of the pro

gram and change the variable LEV

ELS in line 90 from 2 to 3. The

arrangement of numbers in the

DATA statements corresponds ex

actly to the two-dimensional map

displayed on the right part of the

screen. If you're not sure how this

works, run the program and draw a

map of the entire first level; then

compare this map to the DATA

statements in lines 2010-2220.

In "Lumpies of Lotis IV," the computer

always displays two views of your pro

gress through a complex underground

maze. In this screen, a Lumpie impedes

your progress temporarily.

Lumpies Of Lotis IV
For instructions on entering this listing, please

refer to "COMPUTEI's Guide to Typing In

Programs" in this issue of compute!.

DJ 10 D1*<0)="C1BM2,43M+10,+3D62

BH3P1, 1":DI*(1>="C1BM2,43M

+ 10,+3ND62BL10P0,1C1R10D62

L10BE3P3,1":D2*(0)="C1BM15

6,43M-10,+3D62BE3P1,1":D2*

U)="C1BM156,43M-10,+3ND62

BR10P0,1C1L10D62R10BH3P3,1

OH 20 D5*(l)="ClBM74,60D17M-5,+l

BU40NF5R20NG5D40M-5,-lBU17

BU3P0,1":D4«(1)="C1BM41, 89

U34M+8, +2D26LBBFPJ3, 1 " : D64 (

1> ="C1BM117,B9U34M-B,+2D26

RBBGP0,1":D5*(0)="C1BM69,9

5LJ40R20D40BH2P1, 1 " : D4* (0) =

LEFT*<D4*(1),21)+"BH2Plt1"

AB 30 D6*(0)=LEFT*<D6*<1),22>+"B

E2P1,1":D9* <1)="C1BM74,77U

17R10D17BH2P0,1":D8* C1)="C

1BM34,77U17R10D17BH2P0,1":

D10*(1>="C1BMM4,77UI7R10D

17BH2P0,1":D9*(0)=LEFT*(D9

*<1>,22>+"I,1":DBS(0)=LEFT

*<D8«<1>,22)+"l,1":D10*(0)

=LEFT*<D10*(1>,23)+"1,1"

HJ 40 W4£1>="C2D5R3D15L7U15R3BD2

P0,2C2U7D20RU15":W*12)= "C2

BH5E2H2DF2G4H2UF2E1F10G1F2

DH2E4F2UH2G2H10DFI0":W*(3)

="C2U4L10DR6D3R4"iWSt4)="C

2BF10H6E2H6E2H6E2H6ND4NR4"

: W* (5) =1IC2D15LGD2FR2EU2HL"

:W»(6)="C2BU3NU6L4U6DR3BGP

0,2"j WS(7)="C2BU3L3H2U3E2R

NU3R2F2D3G2BUP0,2

CM 50 KEY OFF:DEF SEG=0:POKE 104

7,PEEK<1047> OR 64:SCREEN

1,0:CLS:RANDOMIZE TIMER:CO

LDR ,0

IL 60 FOR A=l TD 50: W=RND*7+1: X=

RND*290+10:Y=RND*150+201DR

AW "C3BM=X;,=Y; XW*(W);":N

EXT A

6F 70 LOCATE 5, 11: PRINT "Lumpies

of Latis IV":l_aCATE IB, 12

iPRINT "one moment please"

CS 80 DEF FNZ(PL)=INT(ABSCZ(X+XP

(PL.DIR),Y+YP(PL,DIR),LEV)

)):DEF FNZ1<PL>=ABS(Z<X+XP

(PL,DIR),Y+YP(PL,DIR>,LEV)

)

BN 90 LEVELS=2: ' This sets the

number of 1evels

HI 100 DIM Z<42,25,LEVELS),XP<10

,4),YP(10,4)
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fight or continue one that's going 
badly. If you flee from a fight, the 
Lumpie regains his original vigor 
and remains in the same location. 
When you defeat a Lumpie, the 
creature surrenders its weapon to 
you and disappears in humiliation, 
never to return to the caves. 

Prisoners are found at various 
locations within the underground 
maze; they are freed automatically 
when you encounter them. Certain 
caves also contain ladders which 
allow you to move between the first 
and second levels. To complete the 
game, you must find the communi­
cations room and call home for res­
cue. You can fr ee additional 
prisoners after calling the home 
planet, but you won' t win until you 
return to home base. You do this by 
checking your current status and 
answering yes when the program 
asks whether you want to go home. 

It takes considerable skill (and 
a certain amount of luck) to com­
plete the game successfully. If you 
and a Lumpie engage in a struggle 
with objects of equal power, the 
outcome is unpredictable. The map 
layout remains much the same each 
time you play, however, so with 
practice you'll learn the best route 
to victory. 

Design Your Own Maze 
Lumpies of Lotis IV is designed to 
offer a reasonable challenge to most 
players. With a few changes, you 
can alter the level of difficulty to 
make it easier for younger players 
to solve, or increase the challenge 
for anyone who has mastered the 
usual game. In addition to rearrang­
ing the rooms and objects on the 
existing levels, you can add, entirely 
new levels of your own. 

The DATA statements at the 
end of the program contain all the 
information for the maze. Each lev­
el is 22 squares long and 20 squares 
wide; the information for that level 
is represented by 22 DATA state­
ments, each of which contains 20 
numbers from the range 0-8. 
Here's an explanation of what each 
number means: 
o wall 
1 empty corridor 
2 door 
3 not used 
4 ladder 
5 Lumpie 
6 food 

7 prisoner 
8 communications room 

The first five numbers in this 
list are easy to understand. Wher­
ever a 0 appears in the DATA state­
ments, the program creates a wall 
in the maze. The value 1 signifies 
an open corridor, and 2 stands for a 
door. The value 3 is not used; 4 
creates a ladder. 

The value 5 indicates an 85-
percent chance that a Lumpie will 
appear in that section of the maze. 
Where the value 6 appears, the pro­
gram determines randomly how 
much food to place in that cave. A 
prisoner is indicated by the value 7. 
The number 8 stands for the com­
munications room. To keep the 
original character of the game, you 
should not include more than one 
communications room. (Note that 
it's impossible to travel through the 
communications room . If you 
change this room's location, make 
sure that it's placed at the end of a 
corridor.) 

When customizing the pro­
gram, make sure that the entry to 
the first level is not a wall (this is 
the sixth number in the first DATA 
statement). For a game of average 
difficulty, the number of Lumpies 
(5) and the amount of food (6) 
should proportionally be about 
equal on each level. This pattern 
gives the player a fair chance· of 
surviving long enough to complete 
the game. To change the game's 
difficul ty, simply alter the balance 
between Lumpies and food . The 
more Lumpies you find in relation 
to food, the more difficult the game, 
and vice versa . Note that these fac­
tors aren't absolute: After it reads 
the DATA statements, the program 
adds a few random Lumpies to the 
maze. 

As written, the game includes 
two complete levels. To create a 
third level, you must add 22 DATA 
statements at the end of the pro­
gram and change the variable LEV­
ELs in line 90 from 2 to 3. The 
arrangement of numbers in the 
DATA statements corresponds ex­
actly to the two-dimensional map 
displayed on the right part of the 
screen. If you're not sure how this 
works, run the program and draw a 
map of the entire first level; then 
compare this map to the DATA 
statements in lines 2010-2220. 

In "Lumpies of Lotis IV," the computer 
a/ways displays two views of your pro­
gress through a complex underground 
maze. In this screell, a Lumpie impedes 
your progress temporarily. 

Lumples Of Lolls IV 
For instructions on entering this listing. please 
rafer to "COMPUTEI's Guide to Typing In 
Programs" In this issue of COMPUTEI. 

DJ 10 Dl$(0'=~CIBM2 ,43M+ 10,+3D62 
BH3Pl, I": Dl$ (1l · "CIBM2, 43M 
+10,+3ND62BL10P0,lCIRI0D62 
L10BE3P3,1":D2S(e )·" CIBH15 
6 , 43M-10,+3D62BE3Pl,I":D2S 
(1)="CIBM156.43 M-II2I,+3ND62 
BRlep0,lClLl e D62RlI2IBH3P3,1 

OH 20 DSSCl) = "ClBM7 4,6I21D17H- S.+l 
8U40NFSR20NG5D40H- S.-IBUI7 
BU3PI2I,1":D4S(1)="CIBH41,89 
U34H+B, +2D26L8BFPS, I": D6S ( 
l'="CIBMl17,B9U34M-B,+2D26 
RBBGPI2I.1":D5$(e) . "ClBM69,9 
5U4eR20D40BH2P 1, 1": D4S UJ) = 
LEFT$(04$(l) ,21)+"BH2Pl,l" 

AB 3 0 D6$ (e) =LEFT$ (06$ ( 1) , 2 2) +"B 
E2Pl,1":D9$(l '· "ClBH74,77U 
17RleDI7BH2PI2I,I":DB$ ( 1'="C 
IBH34,77U17RleD17BH2P0,l": 
010$ (1) -"C18M114, 77U17R100 
178H2P0, 1": D9S(I2I) - LEFTS (09 
SCl1,22)+"1,1":DSS(e) - LEFT 
S(08$(1),22)+"I,I":01121$(I2I) 
"LEFT$(Dl"S(I),23)+"1,1" 

IIJ 49 W$(1)="C20SR3 DISL7UlSR3 8D2 
pe,2C2U7D2eRU15":W$(2}-"C2 
BH5E2H2DF2G4H2UF2EIFIeGIF2 
DH2E4F2UH2G2HleDFle":WS(31 
_"C2U4L10DR6D3R4":WS(4)="C 
2BF10H6E2H6E2H6E2H6ND4NR4" 
:Ws(5)-"C2D15LGD2FR2EU2HL" 
:WS(6)a"C2BU3NU6L4U6DR3BGP 
0,2":WS(7) - "C2BU3L3H2U3E2R 
NU3R2F2D382BUP0,2 

tN 58 KEY OFF: DEF SEG=0: POKE 11214 
7,PEEK(le47) OR 64:SCREEN 
1,0:CLS : RANDOMIZE TIMER:CO 
LOR ,121 

Il 69 FOR A=l TO 5£1: W=RND'7+1: X= 
RND'290+10:Y"'RND'15e+20:DR 
AW "C3BM-X;, - Y; XWS(W);":N 
EXT A 

6F 7121 LOCATE S,ll:PRINT "Lumpies 
of Lotis IV":LOCATE 18,12 

: PRINT "one moment pl ••• e" 
t6 89 DEF FNZ (PL) - INT (ABS (Z (X+XP 

(PL,DIR),Y+YP(PL,DIR1,LEV) 
»:DEF FNZl(PL)-A9S(Z(X+XP 
(PL,DIRI,Y+VP(PL,DIRI,LEV) 
) 

eN 90 LEVELS:02: • Thi 5 sets the 
number of lev.l. 

III lee DIM Z (42, 25, LEVELS) ,XP (Ie 
.41.YP(le . 4) . 
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M

PS

EJ

KA

JP

160

170

180

190

200

LJ 110 YS=20:YWP=0:YWPN=0:DIR=3:

LEV=1:TOGW=1:TOGX=1:HOME=

0

PO 120 FOR A=l TO 4:READ DR(A):N

EXT A:FOR A=l TD 4:FDR B=

1 TD 10:READ XP<B,A):NEXT

B,A:FOR A=l TO 4:F0R B=l

TO 10:READ YP(B,A):NEXT

B, A

CC 130 FOR A=0 TO 7: READ WP*(A):

NEXT A:FOR A=l TO 4:READ

COMM*(A>:NEXT A:FDR C=l T

0 LEVELS:FOR A=2 TO 23: RE

AD A*:FOR B=21 TO 40:Z(B,

A,C)=VAL(MID*(A*,B-20, 1))

:IF Z(B,A,C>=1 AND RND<.0

23 THEN Z(B,A,C)-5

6P 140 NEXT B,A,C

JK 150 CLS:LDCATE 2,26:PRINT CHR

*(25>:LINE (0,0)-(150,128

),1,B:LINE (1,1)-(157,127

),1,B:LOCATE 1,28:PRINT "

Level 1":DEF SEG:POKE &H4

E,l:LOCATE 24,25:PRINT "2

0 Strength";:POKE fcH4E,3:

LOCATE 25,27:PRINT "#0 No

ne";

X=26:Y=2:G0T0 410

XO=X:YO=Y

X=XO:Y=YO:DEF SEG=0:POKE

1050,PEEK(1052)

A*=INKEYS:IF A*="" THEN 1

90

A*=RIGHT* (At, 1) : IF A*O"H

" AND A*<>"P" AND A*O"K"

AND A*O"M" AND A*O"C"

AND A*O"T" AND A*O"B" A

ND A*O"W" AND A«O"U" AN

D A*O"D" AND ASO"X" AND

A*O"S" THEN 190

FD 210 IF A*="S" THEN [110

61 220 IF INT(ABS(Z(X,Y,LEV) ) ) =3

AND A*="T" THEN SWAP YWP

N,NWPN:3WAP YWP,NWP:LOCAT

E 25,21:PRINT STRING«(1S,

32);:L0CATE 25,28-LEN(WP*

(YWP))/2:PRINT "*t"RIGHT*(

STR*CYWPN),1)" ";WP*(YWP)

;:IF NWPN=0 THEN Z(X,Y,LE

V)=-l ELSE Z(X,Y,LEV)«-3-

(NWP*.1)-(NWPN*.01)

in 230 IF FNZ1(5)=2 AND A*="B" T

HEN LOCATE 18,4:PRINT " D

oor Broken ":Z(X+XP(5,DIR

),Y+YP(5,DIR),LEV)=-2.1:F

OR A=15 TO 1 STEP -lsSDUN

D 60,-.7:SOUND 32767,.15+A

*.liNEXT A:IF TOGW=-1 THE

N 170 ELSE 410

NN 240 IF A*="W" THEN TOGW=-TOGW

:LOCATE 19,5:IF TOGW=1 TH

EN PRINT " Window On ":GO

TO 410 ELSE PRINT " Windo

h Off ":GOTD 170

LF 250 IF A«="X" THEN TOGX=-TOGX

:LOCATE 19,5:IF TOGX-1 TH

EN PRINT " Map On ":GO

SUB 960 ELSE PRINT " Map

Off ":LINE (159,B)-(32

0,1S3),0,BF:GOTO 170

IF 260 IF ABS(Z(X,Y LEV-1>)=4 AN

D A*-"U" AND LEVO1 THEN

LEV-LEV-lsFOR A=l TO 30: S

DUND A*60,4:NEXT A:GOTO 9

60

61 270 IF ABS(Z(X,Y,LEV))=4 AND

A»*=MD" AND LEVOLEVELS TH

EN LEV-=LEV+lsFQR A«30 TO

1 STEP -Is SOUND At60,4:NE

XT A:GOTO 960

11H 280 IF A*="P1> THEN DIR=DIR+2:

IF DIR>4 THEN DIR-DIR-4

NL 290 IF A*="H" THEN IF DIR=1 A

ND Y>2 THEN Y*Y-1 ELSE IF

DIR-2 AND X<40 THEN X-X+

1 ELSE IF DIR=3 AND Y<23

THEN Y=Y+1 ELSE IF DIR=4

AND X>21 THEN X-X-l

GE 300 IF A*="M" THEN DIR=DIR+1:

IF DIR>4 THEN DIR=1

GN 310 IF A*="K" THEN DIR=DIR-1:

IF DIR<1 THEN DIR-4

JI 320 IF Z(X,Y,LEV)=0 OR Z(X,Y,

LEV)=-2 THEN SOUND 60,.1:

GOTO 180

JN 330 LINE(0, 135)-(159,200),0,B

F

F.E 340 FOR A—1 TO 1: FOR B=-l TO

1

PH 350 IF A+Y=l OR A+Y=24 OR B+X

=20 OR B+X=41 THEN 3G0

CD 360 IF Z(X+B,Y+A,LEV)=0 THEN

3B0

HE 370 LOCATE Y+A, X+B: PRINT CHR*

(B*-(TOBX-1));:IF 2(X+B,Y

-t-A,LEV)>0 THEN Z<X+B,Y+A,

LEV)=-Z(X+B,Y+A,LEV)

ID 3B0 NEXT B,A

BK 390 LOCATE YO,XO: PRINT CHR* (8

*-(TOGX=D) ;:LOCATE Y,X:P

RINT CHR*(DR<DIR)*-<TOGX-

1>);

NH 400 IF TOGW=-1 THEN 5B0

HL 410 LINE(2,2)-(156,126),0,BF:

LINE(0,116)-(32,95),1:LIN

E-(126,95),1:LINE-<15B,11

6>,Is LINE<0,10)-(32,32),1

:LINE-<126,32),1:LINE-(15

B,10),1

IB 420 IF FNZ(1)=0 OR FNZ(1)«2 T

HEN LINE(32,32)-(32,95),1

:PAINT(2,12) ,3, 1: IF FNZU

)-2 THEN W=FNZl(l)*10-20:

DRAW "XD1*(W);":GOTD 460

ELSE 460

BG 430 IF FNZ(4)=0 OR FNZ(4)=2 T

HEN LINE(0,32)-(32,95),1,

B:LINE(2,33)-(31,94),3,BF

:GDTO 460 ELSE LINE(0,43)

-(20,49) , l:L.INE<0,82)-(20

,77),1

FJ 440 LINE(0.32)-(32,32), 1:LINE

(0,?5)-(32,95),liIF FN2f3

)-0 OR FN2(3)-2 THEN LINE

(20,49)-(20,77),1:PAINT(2

,45),3,1

FJ 450 IF FNZ(B)=0 OR FNZ(8)=2 T

HEN LINE(20,49)-(32,77),1

,B:LINE(21,50)-(31,76),3,

BF

DH 460 IF FNZ(2)=0 OR FNZ(2)=2 T

HEN LINE(126,32)-(126,95)

,l:PAINTfl56,12),3,1:IF F

NZ(2)-2 THEN W-FNZ1(2)*10

-20:DRAW "XD2*(W):":GOTO

500 ELSE 500

E! 470 IF FNZ(6)=0 OR FNZ(6)=2 T

HEN LINE(158,32)-(126,95)

,1,B:LINE(156,33)-{127,94

),3,BF:G0T0 500 ELSE LINE

(15B,43)-(13S,49),1:LINE(

158,B2)-(13B,77),1

IB 4B0 LINE(158,32)-fl26,32),l:L

INEU58, 95)-(126,95) , ll IF

FN2(7)-0 OR FNZ(7)-2 THE

N LINE(13B,49)-(13B,77),1

:PAINT(156,45),3,1

FC 490 IF FNZ(10)=0 OR FN2(10)=2

THEN LINE(13B,49>-(126,7

7>,lfB:LINE(137,50)-(127,

76),3,BF

6P 500 IF FN2(5)=0 OR FNZ(5)=2 T

HEN LINE(32,32)-(126,95),

1,B:LINE(33,33)-(125,94),

3,BF:IF FNZ(5)-2 THEN W-F

NZ1(5)*10-20:DRAW "XD5»(W

);"!GOTO 580 ELSE 580 ELS

E LINE(32,32)-(5B,49),isL

INE(32,95)-(5B,77) , Is LINE

(126,32)-(100,49), Is LINE(

126,95)-(100,77) ,1

OK 510 IF FNZ(4)=0 OR FNZ(4)=2 T

HEN LINE(5B,49)-(58,77),1

:PAINT(33,34),3,1:IF FNZ(

4)=2 THEN W=FNZ1(4)*10-20

:DRAW "XD4*(W);":GOTO 540

ELSE 540

EN 520 IF FNZ(B)=0 OR FNZ (8) =2 T

HEN LINE(32,49)-(5S,77),1

,B:LINE(33,50)-(57,76),3,

BF:IF FNZ(1)<>0 AND FNZ(1

><>2 THEN LINE(32,49)-(32

,77),3

IP 530 IF FNZ(S)=2 THEN W=FNZ1(S

)*10-20:DRAW "XDSS(W);"

HN 540 IF FNZ(6)=0 OR FNZ(6)=2 T

HEN LINE(100,49)-(100,77)

,liPAINT(125,34),3, 1:IF F

NZ(6)=2 THEN W=FNZ1(6)*10

-20:DRAW "XD6»CW);":GOTO

570 ELSE 570

CK 550 IF FNZ(10)=0 OR FNZ (10) =2

THEN LINE(126,49)-(100,7

7>,I,B:LINE(125,50)-(101,

76),3,BFiIF FNZ(2)<>0 AND

FNZ<2)<>2 THEN LINEU26,

49)-<126,77),3

NS 560 IF FNZ(10)=2 THEN W=FN21(

10)*10-20:DRAW -XD10*(W);

JB 570 IF FN2(9)=0 OR FNZ(9)=2 T

HEN LINE(5B,49)-(100,77),

1,B:LINE(59,50)-(99,76),3

,BFsIF FNZ(9)=2 THEN W=FN

Zl(9)*10-20:DRAW "XD9*CW)

OF 580 IF FNZ1(5)=2 THEN LOCATE

18,4:PRINT "(B)reak Door"

FG 590 IF INT(ABS(Z(X,Y,LEV>) ) =3

THEN NWP=VAL(MID*(STR*(Z

(X,Y,LEV)),4,1)):NWPN=VAL

(MID*(STR*(Z(X,Y,LEV)),5,

1)):DRAW "BM75,106 XWSiNW

P);H:LOCATE 21,6:PRINT "(

T)ak« ?'■: LOCATE 22,B-LEN(

WP» (NWP) )/2: PRINT :'#"RIGH

T*(STR«(NWPN),1)" ";WP*(N

WP)

PH 600 IF Z(X,Y,LEV)=-4 OR ABS (Z

(X,Y,LEV-1))»4 THEN GOSUB

910

DH 610 IF Z (X, Y,LEV)<=-5 THEN ON

INT(ABS(Z{X,Y,LEV)))-4 G

OTO 630,830,870,1000 ELSE

170

PB 620 ' ALIEN

(1C 630 IF INT(Z(X,Y,LEV))OZ(X,Y

,LEV> THEN WP-VAL(MID*(ST

R«(Z(X,Y,LEV>),4,1>>:WPN»

VAL(MID»(STR*(Z(X,Y,LEV))

,5,1)):CL-VAL{MID»(STR*(Z

(X,Y,LEV)),6,1)):GOTO 650

FL 640 IF RND>.B5 THEN Z(X,Y,LEV

>—Is GOTO 170 ELSE CL-INT

(RND«2)t2+l:WP=INT(RND*7)

+l:WPN-INT(RNDt(9/LEVELS)

+l+{9*LEV-9)/LEVELS)

S! 650 IF TOGW=-1 THEN 680

KA 660 DRAW "C2BM69,100R5NU12R3U

12R2D12R3NR5U12M+10,-20F8

E2H9M+4,-8L3SM+4,+BL11D3R

12M+10,+20BU26P0,2P=CL: , 2

BL5C0R1BBU20C2G5BL8H5":CI

RCLE(70,52),5,2:PAINT(70,

52),0,2:CIRCLE(B5,52),5,2

:PAINT(B5,52),0,2:LINE(70

,52)-(72,54),3,BF:LINE(85

,52)-(B3,54),3,BF

HJ 670 DRAW "BM55,67 XW*(WP>;"
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lJ 110 VS~2e:ywp=0:YWPN-0:0IR-3 : 

LEV-l:TOGW-l:TOGX- l:HOMEc 
o 

PO 12£J FOR A::l TO 4:REAO oR(A):N 
EXT A:FOR A~l TO 4:FOR B-
1 TO 10:REAO XP(B 9 A):NEXT 

B,A:FOR A-I TO 4:FOR B-1 
TO l£J:READ YP(B,A):NEXT 

B,A 
CC 130 FOR A=e TO 7:REAO WP$(A): 

NEXT A:FOR A=1 TO 4:REAO 
COMMS(A):NEXT A:FOR C=1 T 
o LEVELS:FOR A~2 TO 23:RE 
AD A$:FOR B5 21 TO 40:Z(8, 
A,C)-VALCMIDSCA',B-20,1» 
:IF Z(S,A,C) - 1 AND RND<.0 
23 THEN Z(B,A,C) - 5 

5P 140 NEXT B,A,C 
JI: 150 CLS:LOCATE 2,26:PRINT CHR 

'(2S):LINE (0,0)-CI58,128 
),l,B:LINE (1,1)-C157,127 
),l,B:LOCATE 1,28:PRINT 
Levell": DEF SEG: POKE &:H4 
E,l:LOCATE 24,25:PRINT "2 
"St,..ength";:POKE &H4E,3: 
LOCATE 25,27:PRINT ".0 No 
n~"; 

IlA 160 X::26: Y=2: GOTO 410 
PS 170 XO= X: YO=Y 
EJ 180 X= XO: Y=YO: DEF SEG=0: POKE 

1050, PEEK! 1052) 
I:A 190 AS=INKEY$:IF AS="" THEN 1 

90 
JP 200 A$=RIGHT$!AS,ll: IF AS < >"H 

AND A'< }"P" ANO AS < >"K" 
AND A$ <} "M" AND AS <>" C" 

AND A$ <} "T" AND A$<> "B" A 
NO AS < >"W" AND AS < } "U" AN 
D AS <> "D" AND AS <} "X" AND 

AS< }"S" THEN 190 
FD 210 IF AS="S" THEN 1110 
61 220 IF INTCABS(Z(X,Y,LEV») = 3 

AND AS",,"T" THEN SWAP YWP 
N,NWPN:SWAP YWP,NWP:LOCAT 
E 25,21:PRINT STRING.C18, 
32)j:LOCATE 25,28-LENCWPS 
CYWP»/2:PRINT "."RIGHTS( 
STRS (YWPN), 1)" "; WPS (YWP) 
;:IF NWPN~0 THEN ZCX , Y,LE 
V) c -l ELSE Z(X,Y,LEV)--3-
(Nwpa.l)-CNWPN'.01) 

lit 23£J IF FNZI (5)=2 AND AS::"B" T 
HEN LOCATE 18,4:PRINT " D 
oor B,..oken ":Z(X+XPC5,DIR 
),Y+YP(5,DIR),LEV)c-2.1:F 
OR A-15 TO 1 STEP -l:SDUN 
o 60 •• 7:S0UND 32767 •• 15+A 
a.l:NEXT A:IF TOGWs-l THE 
N 170 ELSE 410 

NN 240 IF AS="W" THEN TOGW=-TOGW 
:LOCATE 19,5: IF TOGW=1 TH 
EN PRINT" Window On ":60 
TO 410 ELSE PRINT" Windo 
w Off ":GOTO 1711' 

IF 250 IF A$"""X" THEN TOGX - -TOGX 
:LOCATE 19,5:IF T06X - l TH 
EN PRINT" Map On ":GO 
SUS 960 ELSE PRINT" l'1ap 

Off ":LINE CI59,8)-C32 
0,183),0,BF:GOTO 170 

IF 26£J IF ABSCZ(X,Y LEV-l»:4 AN 
D AS-"U" AND LEV<} l THEN 
LEV-LEV-l:FDR A-I To 311':9 
DUND A'60,4:NEXT A:GDTD 9 
60 

6127£J IF ABS(Z(X,Y,LEV»:c4 AND 
AS-"D" AND LEV< >LEVELS TH 
EN LEV-LEV+l:FOR A-30 TO 
1 STEP -1:S0UND Aa6I1',4:NE 
XT A:GOTO 960 

I'IH 280 IF AS"'''P'' THEN DIR"DIR+2: 
IF DIR)4 THEN DIR-DIR-4 

Nt 290 IF As="H" THEN IF DIR=l A 
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NO Y) 2 THEN Y""Y-l ELSE IF 
DIR- 2 AND X<40 THEN X- X+ 

1 ELSE IF DIRa 3 AND Y<23 
THEN y,.Y+l ELSE IF DIR-4 
AND X>21 THEN X-X-l 

SE 300 IF AS- "I'1" THEN DIR=DIR+l: 
IF DIR }4 THEN DIRD1 

5N 310 IF At - "K" THEN DIR:::DIR-l: 
IF DIR<1 THEN DIR- 4 

JI320 IF Z(X,Y,LEV)=0 OR Z(X,Y, 
LEV)=-2 THEN SOUND 60,.1: 
GOTO 180 

JH 3311' LINE(0,135)-(159,200),0,B 
F 

EE 340 FOR A- -l TO I:FOR B=-1 TO 

PH 3se IF A+Y=1 OR A+Y=24 DR B+X 
=20 OR B+XB41 THEN 380 

KD 360 IF Z (X+B, Y+A, LEV) =0 THEN 
3B0 

HE 370 lOCATE Y+A, X+B: PRINT CHR$ 
C8.-CTOGX-l»;:IF Z(X+B,Y 
+A,LEV' }0 THEN ZCX+B,Y+A, 
LEV)--Z{X+B,Y+A,LEV) 

ID "380 NEXT S, A 
6k 390 LOCATE YO, XO: PRINT CHRs (8 

a-CTOGX=I»;:LOCATE Y,X:P 
RINT CHRS(DR(DIRla-CTOGX-
1» ; 

NK 400 IF TOGlr,l .. -l THEN S80 
III 41£J LINE(2,2)-(IS6,126),0,BF: 

LINECII',116)-(32,95),1:lIN 
E-(126,95),I:lINE-CI5B,11 
6),I:LINEC0,101-C32,32),1 
:LINE-C126,32),1:LINE-C15 
8 , 111'),1 

IB 420 IF FNZ(I)=0 OR FNZ<t)=2 T 
HEN LINE(32,32)-C32,95),1 
:PAINTC2,12),3,1:IF FNZ(l 
) - 2 THEN W=FNZICl)al£J-20: 
DRAW "XDlS(W)j":GOTO 460 
ELSE 460 

as 430 IF FNZ(4)=0 OR FNZ(4) - 2 T 
HEN LINEC£J,32)-C32,95l,l, 
B:LINE(2,33)-C31,94),3,BF 
:GOTO 460 ELSE lINE(0,43) 
-C20,49),I:l.INE(0 9 82)-(2£J 
9 77 ),1 

FJ 44£J LINEC0.32)-C32.32) , 1:lINE 
(~,9S)-(32,951 ,l:IF FNZ(3 
)-0 DR FNZ(3)-2 THEN LINE 
C20,491-C20,77l,1:PAINTC2 
,45),3,1 

FJ 450 IF FNZ (8) =0 DR FNZ (8):::2 T 
HEN LINE(20,49)-(32,77),1 
,B:LINEC21,511')-(31,76),3, 
BF 

DN 460 IF FNZ(2)=0 DR FNZ(2) - 2 T 
HEN lINE(126,321-(126,95) 
,l:PAINTC156,12),3,I:IF F 
NZ(21-2 THEN W"FNZl(2).10 
-20: DRAW "XD2S(W)j":GOTO 
500 ELSE 500 

E1 470 IF FNZ(6)=0 OR FNZ(b)""2 T 
HEN LINE(158,32)-(126,95) 
,1,B:LINE(156,33)-{127,94 
),3,BF:GOTO 511'11' ELSE LINE 
C158.43}-(138,49),I:LINEC 
158,82)-(138,77),1 

IB 480 lINEC158,32)-<t26,32), I:L 
INE(158,95)-(126,951,I:IF 
FNZ(7)-0 OR FNZ(7) - 2 THE 

N lINE(138,49)-(13B,771,l 
:PAINT(156,451,3 , 1 

FC 49121 IF FNZ(10)=0 OR FNZC10' c 2 
THEN LINE(138,49'-C126,7 

7),1,B:LINE(137,S£J)-C127, 
76),3,BF 

SP 500 IF FNZ(S)=0 OR FNZ(S) - 2 T 
HEN LINE(32,32)-(126,9S), 
l,B:LINE(33,33)-<125,94), 
3,BF:IF FNZCS)-2 THEN W-F 
NZI (S) U0-20: DRAW "XD5tCW 

)j":GOTO 58e ELSE 580 ELS 
E LINE(32,32)-(S8,49',I:L 
INE(32,95)-CSB,77),1:LINE 
CI26,32'-CI00,49),I:LINE( 
126,95)-(1011',77),1 

01: 510 IF FNZ(41 .. e OR FNZ(41""2 T 
HEN LINEC58,49'-CSB,77),l 
:PAINTe33,34),3,1:IF FNZC 
4)::2 THEN W-FNZIC41a10-20 
:DRAW "XD4SCW)j":GDTO 540 

ELSE 540 
EN 520 IF FNZ(8)"'0 OR FNZ(8)=2 T 

HEN LINEC32,49)-C58,771, 1 
,B:LINE(33,50)-C57,76),3, 
BF:IF FNZ(1) <}e AND FNZel 
) <)2 THEN LINE(32,49)-C32 
,77) ,3 

I'IP 530 IF FNZ(B)=2 THEN W""FNZICB 
) U0-20: DRAW "XDS$ (W)!" 

HN 540 IF FNZ(6,=0 OR FNZ(6)=2 T 
HEN LINEC100,49)-(100.77) 
,1:PAINTCI25,34),3,l:IF F 
NZ(6) - 2 THEN W=FNZI(6)aI0 
-20:DRAW "XD6SeW)j":GOTO 
570 ELSE 570 

CI: 550 IF FNZ (10) =0 OR FNZ C 10) ""2 
THEN lINE(126,49)-C100,7 

7),I,B:LINEC125,50)-CI01, 
76),3,8F:IF FNZ(2)<>0 AND 

FNZ(2) <}2 THEN LINEC126, 
49)-(126,77),3 

HS 560 IF FNZ (HJ) =2 THEN W=FNZ 1 ( 
10) U0-2£J:DRAW "XD10S CW); 

JB 570 IF FNZ (9)=0 OR FNZ (9'=2 T 
HEN LINE(58,49)-(100,77), 
l,B:LINEC59,50)-e99,76),3 
,BF:IF FNZ(9)-2 THEN WcFN 
Zl (9)a10-20:DRAW "XD9S(W) ... , 

OF 580 IF FNZI (5)=2 THEN LOCATE 
IB,4:PRINT "(B)reak 000,.." 

FS 590 IF INTCABS(Z CX, Y,LEV» )=3 
THEN NWP-VALCMIDtCSTRSCZ 

(X,Y,LEV»,4,1»:NWPN- VAL 
CMIDt(STRSCZCX,Y,LEV»,5, 
1»: DRAW "81175,1£J6 XWt CNW 
P); .. : LOCATE 21,6: PRINT "( 
n akl! ?": LOCATE 22, 8-LEN e 
WPSCNWP»/2:PRINT " ."RIBH 
TS CSTR. CNWPN) ,1)" "; wPt (N 
WP) 

PH 6£J£J IF Z(X,Y,LEV)=-4 OR ABSCZ 
CX,Y,LEV-l)}a4 THEN BOSUe 
910 

IlH 610 IF Z(X,Y,LEV)<=-5 THEN ON 
INT(ABSeZ{X,Y,LEV»)-4 G 

OTO 630,8311',87£J,le~~ ELSE 
170 

PB 620 AL I EN 
AC 630 IF INT CZCXyY,LEV»(}ZCX,Y 

,LEV) THEN WP-VAL{MIDtCST 
RSCZ(X,Y,LEV»,4,1»:WPN­
VALCMIDtCSTRtCZ(X,Y,LEV» 
,5,l»:CL-VAL(MIDtCSTRS(Z 
eX,Y,LEV»,6, 1»:80TO 650 

Fl 6411' IF RND >.85 THEN Z C X, Y, LEV 
)--1:80TO 170 ELSE CL-INT 
CRND'2).2+1:WP-INTCRND.7) 
+1: WPN-INTCRNDa C9/LEVELS) 
+1+(9'lEV-9)/LEVELS) 

QI 6511' IF TOGW"-l THEN 68£J 
KA 660 DRAW "C2BI'169, U!10RSNU12R3U 

12R2D12R3NR5U12M+10,-20FB 
E2H9M+4,-8L38M+4,+8LIID3R 
12M+10,+20BU26P£J,2P-CL;,2 
BL5CI1JRIBBU20C2BSBLBHS":CI 
RCLE{7£J,52),S,2:PAINTC70, 
S2),0,2:CIRCLE(85,52),5,2 
:PAINT(8S,52),11J,2:LINE(711J 
,S2)-C72,54',3,BF:LINE(85 
,S2)-CB3,54',3,BF 

HJ 6711' DRAW "BI'155,67 XWS CWP) j " 



HO 6B0 LOCATE 1B,3;PRINT "A lump

y with a":LOCATE 19,9-LEN

<WP*(WP))/2:PRINT "#"RIGH

T*(STR»(WPN),1)" ";WP*<WP

):LOCATE 21,2:PRINT "(F)i

ght or (R)un":HT-0

■■! 690 DEF SEG=0:POKE 1050, PEEK (

1052)

FP 700 A*=INKEY*:IF At="R" THEN

LOCATE Y,X:PRINT CHR*(B»-

(TOGX=1));:LOCATE YO,XO:P

RINT CHR»(DR<DIR)*-(TOGX-

l));:A-5:G0T0 790 ELSE IF

A*O"F" THEN 700

KK 710 IF RND«100+1>50+(WPN-YWPN

)*5 THEN LOCATE 23,5sPRIN
T "You hit ":HT-HT+INT(

RND*2>+1:IF HT>4 THEN 750

ELSE DEF SEG:POKE &H4E.2

:LOCATE 23,2:PRINT COMM*(

HT);:POKE &H4E.3 ELSE LOC

ATE 23,5:PRINT "You misse

d"

JB 720 IF RND*100+1>50+(YWPN-WPN

>*5 THEN LOCATE 24,5:PRIN

T "He hit ";:YS-YS-1:DE

F SEG:POKE &H4E,1:LOCATE

24,24:PRINT YS;"Strength

";:POKE 8.H4E.3 ELSE LOCAT

E 24,5:PRINT "He mi««ed";

FC 730 IF YS<=0 THEN 1110

HH 740 IF RND<-075 AND YWPNO0 T

HEN YWP=0:YWPN=0:DEF SEG:

POKE &H4E,2:L0CATE 25,23:

PRINT " #0 None ";:P

OKE &H4E,3:G0T0 700 ELSE

700

£J 750 LINE(0,135)-(159,200),0,B

F:IF TOGW=1 THEN DRAW "BM

66,52C1R8BH4D8BR15U8BG4RB

OL 760 LOCATE 18,5:PRINT "He has

fled":LT=LT+l:LOCATE 20,

3:PRINT "Do you want his"

:LOCATE 21,B-LEN(WP*(WP))

/2:PRINT "#"RIGHT*(STR*(W

PN),1)" "i WP*(WP):LOCATE

22,3:PRINT "weapon (Y/N)

OP 770 A=3:A*=INKEY«: IF A*O"N"

AND A*O"Y" THEN 770

EF 780 IF A*="Y" THEN SWAP YWP,W

P:SWAP YWPN.WPN:LOCATE 25

,21:PRINT STRING*(18,32);

:LOCATE 25,28-LEN(WP*(YWP

))/2:PRINT "#"RIGHT*(STR*

(YWPN),1>" ";WP*(YWP);

Jft 790 IF WPN=0 THEN Z(X,Y,LEV>=

-1 ELSE Z(X,Y,LEV)=-A-(WP

*.1)-(WPN*.01)-(CL*.001)

LINE (0,135)-(159,200),0,

BF:IF A=5 THEN X=XO:Y=YO

IF TOGW=-1 THEN 170 ELSE

410

' FOOD

LOCATE 21,4iPRINT "You fo

und food":FD=INT(RND»6+l)

:LOCATE 23,3:PRINT "worth

";FD;"strength": YS=YS+FD:

DEF SEG:POKE &H4E,1:LOCAT

E 24,24:PRINT YS;"Strengt

h";:POKE &H4E,3

BF 840 IF TOGW=1 THEN FOR A=l TO

FD:LINE (RND*20+70,RND«1

0+105)-STEP(4,4),RND*2+1,

B:NEXT A

LP 850 Z<X,Y,LEV)=-1:GOTCJ 170

HA 860 " PRISONER

BL B70 IF TOGW=-1 THEN 890 ELSE

DRAW "C2BM70,120R3U20NU15

M-3,-1BR6U2R3D2R6M-3,+1BU

15D35R3L6U17L3D17L2BEBU23

P0,2"iPAINT (B0,111),CHR*

PB

Bit

AA

BJ

800

810

820

830

(8.H0) +CHR* (&H0) +CHR* (&HFF

)+CHR*(&HFF),2:CIRCLE (78

,76),5,2

HF 880 PAINT (78, 77) , 0, 2: P5ET (7

6,75),3:PSET (80,75),3:DR

AW "C2BM143,10BM-15,-10NE

BR10M+17,+10L11BE1P1,2C2E

10":LINE (77,78)-(79,7B),

3

A£ 890 LOCATE 19,i:PRINT "You fr

eed a prisoner":Z(X,Y,LEV

)=-l:PF=PF+l:QOTO 170

ME 900 ' LADDER SUBROUTINE *1

DO 910 IF ABS(Z(X,Y,LEV) ) =4 AND

LEVOLEVELS AND TOBW=1 TH

EN CIRCLE (79,115),30,1,,

,2/B:LINE (70,93)-<70,121

),2:LINE (8B,93)-(88,121)

,2:F0R A=99 TO 122 STEP I

0:LINE (70,A)-(8B,A),2:NE

XT A

ON 920 IF ABS(Z (X, Y,LEV) ) =4 AND

LEVOLEVELS THEN LOCATE 2

0,3:PRINT "<D)own Ladder"

:RETURN

CD 930 IF ABS(Z (X,Y,LEV-1) )=4 AN

D LEVM AND TOGW=1 THEN C

IRCLE (79,13),30,1,,,2/B:

LINE <70,7)-(70,115),2:LI

NE (8S,7)-(aa,115),2:F0R

A=9 TO 115 STEP 10:LINE (

70,A)-<B8,A),2:NEXT A

DD 940 IF ABS(Z (X, Y,LEV-1) )=4 AN

D LEVM THEN LOCATE 22,4:

PRINT "(U)p Ladder"iRETUR

N

LE 950 ' LADDER SUBROUTINE #2

KJ 960 LINE (159,0)-(320, 1B3) ,0,

BF-.LOCATE 1,2B:PRINT "Lev

el";LEV:LOCATE 24,2:PRINT

"One Moment Please";:IF

INT(Z<X,Y,LEV))=5 THEN Z(

X,Y,LEV)=1

EJ 970 FOR A=2 TO 23: FDR B=21 TO

40:IF Z(B,A,LEV)<0 THEN

LOCATE A,B:PRINT CHR*(8«-

(TOGX-1));

16 980 NEXT B,A:LINE (0,135)-(15

9,200),0,BF:BOTO 340

SO 990 ' COMMUNICATIONS ROOM

HB 1000 LOCATE IB,1;PRINT."Commu

nications Room":IF HOME=

0 THEN LOCATE 20,4:PRINT

"(C)all Home":LOCATE 22

,4:PRINT "(I)gnore":LOCA

TE 24,2:PRINT "Status to

go home";

EC 1010 IF TDGW=1 THEN LINE (40,

85>-<118, 105), 2, B: PAINT

(41,102),3,2:FOR A=44 TO

114 STEP 1B:LINE (A,B7)

-(A+I6,103),2,B:NEXT A:L

INE (40,85)-(42,80),2:LI

NE (11B,B5)-(116,80),2:L

INE (42,75) Ult,8B),2,B

:PAINT (43,82),3,2:PAINT

(43,77),3,2

BG 1020 IF TOGW=1 THEN FOR A=45

TO 113 STEP 2:LINE (A,77

)-(A+l,78),RND«2+1,BF: NE

XT A:LINE (64,50)-(93,67

),2,B:CIRCLE (79,58),9,2

:PSET (79,58),2

BL 1030 A*=INKEY*:A=A-20: IF A<=0

THEN A=360:SOUND 1000,2

IK 1040 IF TDGW=1 THEN DRAW "C3N

U5TA=A;C2NU5;"

JC 1050 IF A*="C" AND HOME=0 THE

N HOME=1:GOTO 1080

BB 1060 IF (A*="I" AND HOME=0) 0

R (A*<>"" AND HOME=1) TH

EN 1080

KC 1070 GOTO 1030

OK 10B0 IF TOGW=1 THEN DRAW "TA0

AE 1090 LOCATE Y,X: PRINT CHR*(8i

-<TOGX=1));:LOCATE YO,XO

:PRINT CHR*(DR(DIR)*-(TO

GX=D) ; :X = XD:Y=-YO:GOTa 3

30

DA 1100 ' STATUS AND END

EB 1110 LINE (37,30)-(261,97) ,0,

BF:LINE (3B,31)-(260,96)

,2,B

EA 1120 LOCATE 5,13:PRINT "Playe

r Status":LOCATE 7,6:PRI

NT "Prisoners freed :"jP

F:LOCATE B,6:PRINT "Lump

ies defeated :";LT:LOCAT

E 10,11:PRINT "One mamen

t please":USEEN=0:FOR C=

1 TO LEVELS:FOR A=2 TO 2

3:F0R B=21 TO 40:IF Z(B,

A,C)>0 THEN USEEN=USEEN+

1

BH 1130 NEXT B,A,C:LOCATE 9,6:PR

INT "Units not seen :";U

SEEN

EO 1140 LOCATE 10,6: PRINT "Cammu

nications Room ";:IF HOM

E THEN PRINT "seen" ELSE

PRINT "not seen"

IP 1150 IF YS<=0 THEN LOCATE 11,

12:PRINT "You are defeat

ed.":END

OH 1160 IF HOME THEN LOCATE 12,1

1iPRINT "Return home (Y/

N)?" ELSE LOCATE 12,8:PR

INT "Hit any key to cant

inue":DEF SEG=0:POKE 105

0,PEEK(1052)

JA 1170 A*=INKEY*:IF A*="Y" AND

HOME=1 THEN CLS:LOCATE 1

1,SsPRINT "You return ho

me safely":END

KF 1180 IF A*="N" AND HOME=1 OR

A*O"" AND HOME-0 THEN 1

190 ELSE 1170

AA 1190 LINE (3B,31)-(260,96),0,

BF:LINE (0,0)-(15B,128),

1,B:LINE (1,1)-(157,127)

,1,B:GOTO 960

' DIRECTION DATA

DATA 24,26,25,27

' X DATA

DATA -1,1,-2,-1,0,1,2,-1

,0,1
DATA 0,0,1,1,1,1,1,2,2,2

DATA 1,-1,2,1,0,-1,-2,1,

0,-1

DATA 0,0,-1,-1,-1,-1,-1,

-2,-2,-2

' Y DATA

DATA 0,0,-1,-1,-1,-1,-1,

-2,-2,-2

DATA -1,1,-2,-1,0,1,2,-1

,0,1

DATA 0,0,1,1,1,1,1,2,2,2

DATA 1,-1,2,1,0,-1,-2,1,

0,-1

' WEAPONS

DATA None,Briefcase,5/16

Wrench,Gun,Arrow,Yo-yo,

Refreshment,Bomb

' COMMENTS

DATA " He's worried

"," He's nervous ","

He's a little sore","He'

s getting weak "

H 2000 ' LEVEL 1

JH 2010 DATA 1251010615211111125

6

fIC 2020 DATA 1011010111010020100

0

FA 2030 DATA 1061212511010650125

1

IX

ES

OF

K

K

LP

V

m

EL

H-.

1A

ff

LK

PF

DE

PO

1200

1210

1220

1230

1240

1250

1260

1270

1280

1290

1300

1310

1320

1330

1340

1350
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HG 680 LOCATE 18,3:PRINT "A lump 
y ... ith .":LOCATE 19,9-LEN 
(WPS(WP»/2:PRINT ".uRIGH 
T; (STR; (WPN), 1)" "j WPS (WP 
): LOCATE 21,2: PRINT "(F) i 
ght or (R)un":HT-12f 

DE 690 DEF SEG-0: POKE 1050, PEEK ( 
10~2) 

FP 700 Afi - INKEYfi: I F A$="R" THEN 
LOCATE Y,X:PRINT CHR'(8'­
(TOGX-l»;:LOCATE YO,XO:P 
RINT CHR;(DR{DIR)'-(TOGX­
l»;:A-~:GOTO 790 ELSE IF 
A;<> "F" THEN 700 

kk 710 IF RNDUI2fI2f+l ) 50+ (WPN-YWPN 
)*5 THEN LOCATE 23,51PRIN 
T "You hit ":HT-HT+INT( 
RNDI2)+1:IF HT>4 THEN 750 

ELSE DEF SEG:POKE &H4E,2 
:LOCATE 25,2:PRINT COMMfi( 
HT);:POKE &H4E,3 ELSE LOC 
ATE 23,5:PRINT "You misse 
d" 

JB 720 IF RNDue0+1 >50+(YWPN-WPN 
)&5 THEN LOCATE 24,5:PRIN 
T " He hit ";:YS-YS-l:DE 
F SEG:POKE ~H4E,1:LOCATE 
24,24:PRINT YS;"Strength 
"; : POKE &H4E, 3 ELSE LOCAT 
E 24,S:PRINT "H. mi •• ed"j 

FC 730 IF YS< =0 THEN 1110 
11K 740 IF RND<' 075 AND YWPN< >0 T 

HEN YWpB0:YWPN-0:DEF SEG: 
POKE ~H4E,2:LOCATE 25,23: 
PRINT" *e None ";:P 
OKE &H4E,3:GOTO 700 ELSE 
700 

fJ 750 LINE (0, 135)- (1 59,200 },0,B 
F:IF TOGW- l THEN DRAW "BM 
66,52CIR8BH4DBBR15U8BG4R8 

Ol 760 LOCATE IB, 5 :PRINT "He has 
fled":LT- LT+l:LOCATE 20, 

3:PRINT "Do you want his" 
:LOCATE 21,B-LEN(WPS(WP» 
12:PRINT "* " RIGHTS(STRS (W 
PN) , 1 )" " j WPS {WP}: LOCATE 
22,3:PRINT .. ... eapon (YIN) 
?" 

gp 770 A"3 : AS=INKEY$: IF AS < >"N" 
AND Afi<> "Y" THEN 770 

EF 780 IF AS= "Y" THEN SWAP YWP, W 
P:SWAP YWPN,WPN:LOCATE 25 
,21:PRINT STRINGS(18,32); 
:LOCATE 25,28-LEN(WP'(YWP 
»/2:PRINT "* " RIGHTs(STRfi 
(YWPN),l )" ";WP,(YWP) ; 

JA 790 IF WPN~0 THEN Z(X,Y,LEVI= 
-1 ELSE Z(X,Y,LEV}=-A-(WP 
'.1)-(WPN'.01)-(CL'.0011 

PB 800 LINE (0,1 35)-(159,200) ,0 , 
BF:IF A- S THEN X=XO:Y=YO 

all 810 IF TOGW=-l THEN 170 ELSE 
410 

AA 820 FOOD 
III 8 30 LOCATE 2 1 , 4: PRINT "You fo 

und food":FD=INT(RND'6+1) 
:LOCATE 23,3: PRINT "worth 
";FDj"strenl1th":YS=YS+FD: 
DEF SEG:POKE &H4E,1:LOCAT 
E 24,24:PRINT YS;"Strengt 
h";:POKE ~H4E, 3 

IF 840 IF TOGW=l THEN FOR A=l TO 
FD:LINE (RND'20+70,RND'1 

0+10S)-STEP(4,4},RND&2+1, 
B:NEXT A 

lP 850 ZIX,Y,LEV)=-l:GOTO 170 
HA 860 PR I SONER 
Bl 870 IF TOGW- -l THEN 890 ELSE 

DRAW "C2BM70,120R3U20NU15 
M-3,-18R6U2R3D2R6M-3,+18U 
15D35R3L6U17L3D17L2BEBU23 
P0,2":PAINT (80,111),CHRS 

(~H0)+CHRfi(&H0)+CHRS(&HFF 

)+CHRfi(&HFF},2:CIRCLE {78 
,76) ,5 ,2 

~ 880 PAINT (78,77),0,2:PSET (7 
6,7S ) ,3:PSET (80,75},3:DR 
AW"C2BM143,108M-15,-10NE 
8R10M+17,+10LIIBEIPl,2C2E 
10" :LINE (77,78)-(79,78), 
3 

AE 890 LOCATE 19,1:PRINT "You fr 
eed a prisoner" : Z(X,V,LEV 
)-- I:PFaPF+1~GOTO 170 

ME 900 LADDER SUBROUTINE til 
DD 910 IF ABS(Z(X,Y,LEV} ) -=4 AND 

LEV<>LEVELS AND TOGW- l TH 
EN CIRCLE (79,11S},30,1" 
,2/ 8:LINE (70,93)-(70,121 
),2:LINE (88,93) - (88,121) 
,2:FOR A- 99 TO 122 STEP 1 
0:LINE (70,A}-(88,A),2:NE 
XTA 

liN 920 IF ABS(l (X ,Y,LEV» - 4 AND 
LEV<>LEVELS THEN LOCATE 2 
0,3:PRINT "(D)own Ladder " 
: RETURN 

CD 930 IF ABS(Z(X,Y,LEV-l»=4 AN 
D LEV>l AND TOGW- l THEN C 
IRCLE (79,13),30,1",2/8: 
LINE (70,7)-(70,115),2:LI 
NE (8B,7)-(BB,11S),2:FOR 
A-9 TO 115 STEP 10:LINE ( 
70.A)-(88,A},2:NEXT A 

DD 940 IF ABS(Z(X,Y,LEV-l»=4 AN 
D LEV >l THEN LOCATE 22,4: 
PRINT "( U)p Ladder":RETUR 
N 

LE 950 LADDER SUBROUTINE .. 2 
~ 960 LINE (159,0)-(320,183),0, 

BF:LOCATE 1,28:PRINT "Lev 
el";LEV:LOCATE 24,2:PRINT 

"One Moment Please";: IF 
INT (Z(X,V ,LEV» - S THEN Z( 
X,Y,LEV} - 1 

EJ 970 FOR A- 2 TO 23:FOR B~2 1 TO 
40:IF Z(B,A,LEV) <0 THEN 

LOCATE A,B:PRINT CHRfi(8'­
fTOGX-l)} ; 

16980 NE XT B,A : LINE (0, 13 ::;i}- (1S 
9,200),0, BF:GOTO 340 

60 990 ' COMMUNICATIONS ROOM 
HB 1000 LOCATE 18,1: PRI NT " "Commu 

ni cat i ons Room": IF HOME­° THEN LOCATE 20,4:PRINT 
" (C) all Home": LOCATE 22 

, 4:PRINT "(I)gnore":LOCA 
TE 24,2:PRINT "Statu5 to 

go home"; 
CC 1010 IF TOGW=l THEN LINE (40, 

851-(118,105),2,B:PAINT 
(41,102},3,2:FOR Aa 44 TO 
114 STEP 18: LINE (A,87) 

-(A+16, 103)",2,B:NEXT A:L 
INE (40,8S)-(42,80) , 2:LI 
NE (118.85)-(tI6.80 ) ,2:L 
lNE (42,75) (ltb,B01,2 , B 
:PAINT (43,82),3,2:PAINT 

(43,77',3,2 
BE 1020 IF TOGW"l THEN FOR A=45 

TO 113 STEP 2:LINE (A,77 
)-(A+l,78 ),RND'2+1,BF:NE 
XT A:LINE (64, ~0)- ( 93,67 

),2,B:CIRCLE (79,58 ) ,9,2 
:PSET (79,58 ),2 

9L Ul30 AS""INKEY$ : A=A-20 : IF A<=0 
THEN A=360 :S0UND 1000,2 

JK 1040 I F TOGW"' l THEN DRAW "C3N 
USTA-A jC2NU5j " 

JC 1050 IF AS="C" AND HOME""0 THE 
N HOME=I:GOTO 1080 

sa 1060 IF (AS .. "I" AND HOME=0) 0 
R ( AS <>" " AND HOME:1) TH 
EN 1080 

kC 1070 GOTO 1030 

01: 1080 IF TOGW=l THEN DRAW "TAO 
." • 

AE 1090 LOCATE Y,X:PR INT CHRS(S' 
- (TOG X- l »;:LOCATE YO,XO 
:PRINT CHRfiCDR(DIR)t-CTO 
GX~l»;:X-XO:Y-YO:GOTO 3 
3~ 

DA 1100 STATUS AND END 
fB 1110 LINE (37,30)-(26 1,97),0, 

BF:LINE (38,31)-C260,96 ) 
,2,B 

EA 1120 LOCATE 5,13:PRINT "PI aye 
r Status":LOCATE 7,6:PRI 
NT "Prisoner s freed :"jP 
F:LOCATE 8,6:PRINT "Lump 
i es defeated :"; L T: LOCAT 
E 10,11 : PRINT "One momen 
t please":USEEN.0:FOR Co: 
1 TO LEVELS:FOR A- 2 TO 2 
3:FOR B- 21 TO 40:IF Z (B, 
A,C»0 THEN USEEN- USEEN+ 
1 

SH 1130 NEXT B,A,C:LOCATE 9,6:PR 
INT "Un i t s not seen : "; U 
SEEN 

EO 1140 LOCATE 10,6: PRINT "Ccmmu 
nications Room "j:IF HOM 
E THEN PRINT "seen " ELSE 

PRINT "not seen" 
IP 1150 IF YS<-0 THEN LOCATE 11, 

12:PRINT "You are defeat 
ed.":END 

0" 1160 IF HOME THEN LOCATE 12, 1 
1: PRINT "Return home (Y 1 
N) ? " ELSE LOCATE 12,8: PR 
INT "Hi t any key to cont 
inue":DEF SEG- 0:POKE 11215 
0,PEEK (1052) 

JA 1170 AS= INKEVS: IF AS="Y" AND 
HOME-l THEN CLS:LOCATE 1 
1,B:t:RINT "You return he 
me safely":END 

kF 1180 IF AS=" N" AND HOME= l OR 
AS < >'''' AND HOME-0 THEN 1 
190 ELSE 11 70 

AA 1190 LINE (3B,31)-(260,96),0, 
BF:LINE '0,0)-{158,128), 
1,B:LINE ( 1, 1}-(157, 127) 
,1,B: GOTO 960 

LC 1200 ' DIRECTION DATA 
ED 1210 DATA 24,26,25,27 
OF 1220 ' X DATA 
IIC 1230 DATA -1,1,-2,-1,0,1,2,-1 

,0, 1 
Jk 1240 DATA O,O,1,1,1,1,1,2,2,2 
LP 1250 DATA 1,-1, 2 ,1,0, -1 , - 2,1, 

O,-1 
DF 1260 DATA O,",-1,-1,-1 ,-1, - 1, 

-2,-2,-2 
1111 1270 ' Y DATA 
EL 1280 DATA £1,0,-1,-1,-1,-1,-1, 

-2,-2,-2 
~ 1290 DATA -1,1,-2,-1,0,1,2,-1 

,0, 1 
JA 1300 DATA 0,0,1,1,1,1,1,2,2,2 
kF 131£1 DATA 1, -1,2 ,1,121, - 1,-2 ,1 , 

e, -1 
LK -1320 WEAPONS 
PF 1330 DATA Ncne,Briefcase,S/16 

Wrench,Gun,Arro ... ,Yo-yo, 
Refreshment,Bomb 

DE 134£1 ' COMMENTS 
PO 1350 DATA " He ' s ... orried 

" , " He' 5 nervous " , " 
He's a I i ttl e sore", "He" 
5 getting ... eak ., 

H 2£1£1£1 ' LEVEL 1 
Jit 2010 DATA 1251010615211111125 

b 

"C 2020 DATA 191 Ul10111010e20100 
~ 

FA 2030 DATA 1961212511010650125 
1 
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EF 2040 DATA 1000010000010020101

6

BL 2050 DATA 1111111111110110100

0

BH 2060 DATA 2000010000200152125

1

HX 2070 DATA 1111012501110100101

1

Dl 2080 DATA 1111010605150601106

1

ID 2090 DATA 0000010002020001000

0

IE 2100 DATA 1521110111011101111

1

NN 2110 DATA 6101000100000100010

2

Hfl 2120 DATA 0001072127072127010

5

HN 2130 DATA 1111000100000100010

0

I! 2140 DATA 1000072127072127011

1

EB 2150 DATA 1256000200000200010

1

CB 2160 DATA 1065210111511101110

1

10 2170 DATA 1000010000200001000

1

PH 2180 DATA 1111110401510111111

1

GF 2190 DATA 00001005B6110100002

0

DO 2200 DATA 1111102500000101605

1

NJ 2210 DATA 2020111001111125101

1

PN 2220 DATA 7070001111000001101

6

IF 3000 ' LEVEL 2 DATA

r.H 3010 DATA 1100111110000451101

1

Jfl 3020 DATA 1160200011110011125

6

DP 3030 DATA 1110511000011011100

0

BB 3040 DATA 1150111211011011106

1

Hi 3050 DATA 0020000011011005101

5

OK 3060 DATA 1112111015211112000

2

NE 3070 DATA 2010111001010000011

1

LP 30S0 DATA 1210111200010111051

1

51 3090 DATA 1000000111110111020

0

KK 3100 DATA 1011160000010511011

1

ND 3110 DATA 1000110111010200010

1

EH 3120 DATA 1110110111011111110

1

PC 3130 DATA 0010050202001000000

2

JB 3140 DATA 8011212101101270725

1

CD 3150 DATA 2001000125101000001

1

NC 3160 DATA 1111111101101270721

1

IF 3170 DATA 0001000200001000002

0

IE 31B0 DATA 0721270101521251521

0

PH 3190 DATA 0002000001101011102

0

HK 3200 DATA 1607015061101000005

1

BP 3210 DATA 1100011000001251011

1

EB 3220 DATA 1521211211111011061

1 ©

Pyramid

Power
For The Amiga

Mike Lighistone

This colorful action game, originally

written for the IBM PC/PCjr, runs on

any Amiga computer with 512K mem

ory. A joystick is required.

The object of "Pyramid Power" is

to fill in all the cubes that make up

the pyramid by jumping onto each

one—while evading some hazard

ous pursuers. The pyramid is 6

cubes wide by 6 cubes high. If you

succeed in filling all 21 cubes, you

advance to a new level.

Your pursuers consist of a

bouncing rock and a pesky buglike

creature. The rock comes bouncing

down randomly from the top of the

screen, starting over again every

time it reaches the bottom of the

pyramid. The creature is a little

smarter. It constantly follows your

every move as you jump from cube

to cube. If your player collides with

either one, the game ends.

You can also lose the game by

jumping in the wrong direction and

falling off the edge of the pyramid.

This happens frequently when

you're fleeing in panic from the

tumbling rock or nasty creature.

Type in the program and save

a copy before you run it. The small

- character indicates where each

program line ends. Don't try to type

this character—we deliberately

chose one that's not on the Amiga

keyboard. The •- character merely

shows where you should press RE

TURN (or move the cursor off the

line) to enter one program line and

start another. The joystick controls

your movement. Plug the joystick

into the port next to the mouse port

(do not unplug the mouse).

Two Escape Routes

To make things a little easier, there

are two special ways you can avoid

your pursuers. A pair of elevators

flanking the base of the pyramio

stand ready to transport you at any

time to the apex. To get on the

elevator, you have to jump upward

from the cubes at the bottom cor

ners of the pyramid. Just get on the

elevator and ride to the top. You

can use an elevator as often as you

like. But be careful not to miss

when you jump, or you'll fall off

the edge and lose the game.

The scoring system is pretty

simple. Jumping on an empty cube

is worth 100 points times the num

ber of the level you're on, and ele

vator rides subtract 100 points

times your level number. In other

words, cubes are worth 100 points

on level 1, 200 points on level 2,

and so on. Elevator rides subtract
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EF 2"4" DATA 1"00"1"""""1"020101 
6 

el 2050 DATA 11111111111101 UH00 .. 
BH 2060 DATA 2000010000200152125 

1 
!It: 2979 DATA 1111012501110100101 

1 
01 2080 DATA 1111010605150601106 

1 
ID 2090 DATA 0000010002020001000 .. 
IE 2100 DATA 1521110111011101111 

1 
NN 2110 DATA 61"1000100000100010 

2 
HA 2120 DATA 0001972127072127010 

5 
HN 2139 DATA 1111000109000100010 .. 
II 2149 DATA 1000072127072 127011 

1 
€a 21513 DATA 125601313290000200010 

1 
C8 2160 DATA 10652101115111 01110 

1 
10 2170 DATA 1000010000200001099 

1 
PH 2180 DATA 111111040151011 1111 

1 
sr 2190 DATA eee~10~506110100e~2 .. 
DO 2200 DATA 1111102500000101605 

1 
HJ 221" DATA 2020111001111125101 

1 
PII 2220 DATA 7070001111000901101 

6 
IF 3000 • LEVEL 2 DATA 
KH 3£110 DATA 1100111111?J000451101 

1 
Jt 3020 DATA 1160200011110011125 

6 
gp 3030 DATA 1110511"0001101110e .. 
!B 3040 DATA 115"111211011011106 

1 
III 3050 DATA 0e20000011011005101 

5 
01'13060 DATA 1112111015211112000 

2 
HE 3070 DATA 2010111001010000011 

1 
LP 3080 DATA 1210111200010111051 

1 
gl 3090 DATA 1000000111119111020 .. 
n: 3100 DATA 1011160008010511011 

1 
HD 3110 DATA 100011011101028e010 

1 
£1'13120 DATA 1110118111011111110 

PC 3130 DATA 0e1005e202e0100e000 
2 

JB 3 140 DATA 8011212101191270725 
1 

CD 3150 DATA 2001000 125 101090001 
1 

IIC 3160 DATA 1111111101101270721 
1 

IF 3170 DATA 0£1010002000£11000002 .. 
IE 31 821 DATA 0721270101521251521 .. 
PI! 3190 DATA 080200000110HH1102 .. 
!It: 3200 DATA 1607015061101000005 

1 
6P 3210 DATA 11800110000£11251011 

1 
EG 3220 DATA 1521211211111011061 

1 @ 
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Pyramid 
Power 

For The Amigo 
Mike Lightstone 

This colorful action game, originally 
written for the IBM PC/ PCjr, runs all 

allY Amiga computer with 512K mem­
ory. A joystick is required. 

The object of " Pyramid Power" is 
to fill in all the cubes that make up 
the pyramid by jumping onto each 
one-while evading some hazard­
ous pursuers. The pyramid is 6 
cubes wide by 6 cubes high. If you 
succeed in filling all 21 cubes, you 
advance to a new level. 

Your pursuers consist of a 
bouncing rock and a pesky buglike 
creature. The rock comes bouncing 
down randomly from the top of the 
screen, starting over again every 
time it reaches the bottom of the 
pyramid. The creature is a little 
smarter. It constantly follows your 
every move as you jump from cube 
to cube. If your player collides with 
either one, the game ends. 

You can also lose the game by 
jumping in the wrong direction and 
falling off the edge of the pyramid. 
This happens frequently when 
you're fleeing in panic from the 
tumbling rock or nasty creature. 

Type in the program and save 
a copy before you run it. The small 
- character indicates where each 
program line ends. Don't try to type 

r 
this character-we deliberately 
chose one that's not on the Amiga 
keyboard. The ~ character merely 
shows where you should press RE­
TURN (or move the cursor off the 
line) to enter one program line and 
start another. The joystick controls 
yonr movement. Plug the joystick 
into the port next to the mouse port 
(do not unplug the mouse). 

Two Escape Routes 
To make things a little easier, there 
are two special ways you can avoid 
your pursuers. A pair of elevators 
flanking the base of the pyramio 
stand ready to transport you at any 
time to the apex. To get on the 
elevator, you have to jump upward 
from the cubes at the bottom cor­
ners of the pyramid. Just get on the 
elevator and ride to the top. You 
can use an elevator as often as you 
like. But be careful not to miss 
when you jump, or you'll fall off 
the edge and lose the game. 

The scoring system is pretty 
simple. Jumping on an empty cube 
is worth 100 points times the num­
ber of the level you're on, and ele­
vator rides subtract 100 points 
times your level number. In other 
words, cubes are worth 100 points 
on levell, .200 points on level 2, 
and so on. Elevator rides subtract 

] 
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100 points on level 1, 200 points on

level 2, and so on. Advancing to a

new level earns a bonus of 1000

points. The program keeps track of

your current score and high score,

but the high score may reflect the

points you gained before your last

elevator ride. Finally, Pyramid

Power gets harder at the third level

and again at the eighth,

"Pyramid Power" for the 512K Amiga

features colorful action on a three-

dimensional playing field.

Pyramid Power

*

setup:-*

CLEAR ,25000*

CLEAR ,65536&*

SCREEN 1,320,200,2,1-*

WINDOW 1,"",(0,0)-(311,25),16,l*

WINDOW 2,"",(0,0)-(311,185),16,1

4

WINDOW OUTPUT 2-*

CLS*

PALETTE 0,0,0,0*

PALETTE 3,1,1,1*

PALETTE 2,.8,0,.93*

PALETTE 1,0, .93,.87*

*

DIM b(12,7),c(80),f(80)*

Sp=.25:lev=l:hs=0:RANDOMIZE TIME

R*

CLS:LOCATE 4,8:COLOR 2,0*

PRINT "PYRAMID-POWER

"*

COLOR 3,0:LOCATE 10,1:GOSUB play

er*

PRINT "The object of the game is

to change the"*

PRINT "color of all the cubes wh

ile avoiding"*

PRINT "the bouncing rocks and cr

eatures. Use"*

PRINT "joystick #2 to move. For

a fast trip"*

PRINT "up, take the elevators. B

e careful not"*

PRINT "to fall off the edges."*

GOSUB creatureshape*

GOSUB button*

*

restart:*

CLS:LOCATE 4,L0:PRINT"Player:"iP

UT(150,20),a*

LOCATE 8,10:PRINT"Creature:":PUT

(155,50),q*

LOCATE 12,10:PRINT"Rock:":CIRCLE

(158,92),5,3*

PAINT (158,92),3,3:LOCATE 16,10*

PRINT"Elevator:":LINE(165,123)-{

185,112),3*

LINE-(205,123),3:LINE-(185,134),

3:LINE-(165,123),3*

GET(151,87)-(164,97),C:GET(164,1

ll)-(206,135),f*

GOSUB button*

*

readdatai*

RESTORE:FOR z=l TO 7iFOR zl=0 TO

12*

READ b(zl,z):NEXT zl,z*
*

starti*

CLS:zl=0:FOR z=190 TO 40 STEP -2

6*

FOR z3=70+zl*15 TO 220-zl*15 STE

P 30*

LINE (z3,z)-(z3,z-18),3:LINE-(z3

+15,z-27),3*

LINE-(z3,z-36),3:LINE-(z3-15,z-2

7),3:LINE-(z3,z-18),3*

LINE-(z3,z),3:LINE-(z3+15,z-9),3

:LINE-(z3+15,z-27),3*

LINE(z3,z)-(z3-15,Z-9),3:LINE-(z

3-15,z-27),3*

PAINT(z3 + 7",z-9) , 1 , 3 : PAINT ( z3-7 , Z

-9),2,3*

NEXT:zl=zl+l:NEXT*

*

x=6:y=l*

GOSUB playerxy*

j=7:k=2:j1=.5:kl=-.5:k2=l.5*

PUT(49+j*15,23+(k-l)*26),c*

g=6:h=5:gl=0;hl=0*

PUT(50+g*15,13+(h-l)*26),q*

fl=ll:f2=5*

PUT(f1*15+56,5*26-3),f*

PUT(27,5*26-3),f*

checksquarea:*

IF x<>INT(x) OR y<>INT(y) THEN*

GOSUB move*

IF kl=l THEN gameover*

END IF*

IF sq=21 THEN finished*

IF x<>INT(x) OR y<>INT(y) THEN r

ock*

LOCATE 1,1iPRINT "Score:"score*

LOCATE 1,32jPRINT "Level:"lev*

IF STICK(2)<>0 AND STICK(3)<>0 T

HEN*

GOSUB move*

IF kl=l THEN gameover *

END IF*

*

rock:*

PUT(49+j*15,23+(k-l)*26),c*

IF k=INT(k) AND kl=l.5 AND j=INT

(j) THEN*

jl=INT(3*RND(l))-l:jl=jl/2*

kl=-.5:k2=k-.5:SOUND 126,2*
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100 points on levell , 200 points on 
level 2, and so on. Advancing to a 
new level earns a bonus of 1000 
points. The program keeps track of 
your current score and high score, 
but the high score may reflect the 
points you gained before your last 
elevator ride. Finally, Pyramid 
Power gets harder at the third level 
and again at the eighth. 

"Pyramid Power" fDr the 512K Amiga 
features colorful actio'l on a three­
dimellsiolla/ playing field. 

'Pyramid Power 
< 
setup:" 
CLEAR ,2 50004 
CLEAR ,65536&4 
SCREEN 1 . 320,200,2 , 1'" 
WINDOW 1,"" ,(0.0 ) -( 311 . 25),16.1" 
WINDOW 2,"",(0 , 0)-(311,185),16,1 
< 
WINDOW OUTPUT 2" 
CLS" 

, 
, 

,/ 

/ 

/ 
I 

PALETTE 0,O , O, 0" 
PALETTE 3,1 , 1,1" 
PALETTE 2, .8 , O, .93" 
PALETTE 1,0, .9 3 , .8 7" 
< 
DIM b(12,7),c(80 ) ,f(80)4 
sp:.25:1ev=1:hs=0:RANDOMIZE TIME 
R< 
CLS:LOCATE 4,8:COLOR 2,0" 
PRINT "P Y RAM I D - POW E R 
"< 
COLOR 3,0:LOCATE 10,l:GOSUB play 
er< 
PRINT "The object of the game is 
to change the",", 
PRINT "color of all the c ubes wh 
ile avoiding"" 
PRINT "the bouncing rocks and cr 
eatur es . Use" ~ 
PRINT "joystick 12 to move. For 
a fast trip"~ 
PRINT "up. take t h e elevators . B 
e careful not"~ 
PRINT "to falloff the edges."'" 
GOSUB creature shape'" 
GOSUB button'" 
< 
restart:'" 
CLS:LOCATE 4.10:PRINT"Player:":p 
UT(lS0,20),a"" 
LOCATE 8,10:PRINT"Creature:":PUT 
(155 ,50 ) .q~ 
LOCATE 12,10:PRINT"Rock: N : CIRCL E 
(158,92) ,5,3~ 
PAINT (158,92),3,3:LOCATE 16,10"" 
PRINT K Elevator:":LINE(165.123)-( 
185,112) ,3"" 
LINE-(205,123),3:LINE-(185 . 134), 
3;LINE- (165,123),3'" 
GET(lSI,87)-(164 . 97).c:GET(164,l 
11)-(206 , 13S).f"" 
GOSUB button"" 
< 
readdatal~ 

RESTORE;FOR z~l TO 7:FOR zl:0 TO 
12< 
READ b(z1.z):NEXT zl,z"" 
< 

. / 
I , 

start :"" 

• 

CLS:zl=0;FOR %~190 TO 40 STEP - 2 
6< 
FOR z3~70+z1*15 TO 220- z1*15 STE 
P 30'" 
LINE (z3 , z)-(z3,z-lB) . 3:LINE-(z3 
+15,z-27) . H 
LINE-(z3,z-36),3:LINE-(z3-1S.z-2 
7),3:LINE-(z3.z-18),3"" 
LINE- (z3 , z).3:LINE- (z3+15,z-9).3 
:LINE-(z3+15,z-27) . 3"" 
LINE(z3,z)-(z3-15 . z - 9),3:LINE-(z 
3-15,z-27),3"" 
PAINT(z3+7.z- 9),l,3:PAINT(z3-7,z 
-9),2,3"" 
NEXT:zl=zl+l : NEXT'" 
< 
x:::6:y=1'" 
GOSUB playerxy"" 
j:::7;k:::2:jl=.5:kl:::-.S:k2:::1.5~ 

PUT(49+j*1S,23+(k-l)*26),c'" 
g~6:h=S:g1=0:h1~0'" 

PUT(50+g*lS,13+(h-1)*26),Q'" 
f1=11:f2= S'" 
PUT(fl*lS+56.S*26-3),f'" 
PUT(27 , 5*26-3),f'" 
checksquaree: 4 
IF x()INT(x) OR y<)INT(y) THEN'" 
GOSUB move'" 
IF kl=l THEN gameover'" 
END IF"" 
IF sQ=21 THEN finished'" 
IF x()INT(x) OR y<)INT(y) THEN r 
ock'" 
LOCATE l,I:PRINT "Score;"score4 
LOCATE 1,32:PRINT " Level: "1ev4 
IF STICK(2)()0 AND STICK(3)()0 T 
HEN'" 
GOSUB move'" 
IF kl=1 THEN gameover '" 
END IF'" 
< 
rock:'" 
PUT(49+j*15,23+{k-l)*26),c4 
IF k=INT(k) AND kl=1 . 5 AND j=INT 
(j) THEN4 
jl=INT(3*RND(1»-1:j1=jl / 2'" 
k1= - .S:k2=k-.5:SQUND 126,24 
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END IF-*

IF jl=0 THEN jl=-.5*

IF j=x AND k=y THEN-*

GOSUB creaturerock*

IF kl=l THEN gameover*

END IF*

j=j+jl:k=k+kl:IF k=k2 THEN kl=l.

5-*

IF k=8 THEN k=l:j=6:k2=.5*

PUT{49+j*15,23+(k-l)*26),c*

creature :*

PUT(50+g*15,13+(h-l)*26),q*

IF g<>INT(g) OR h-c>INT(h) THEN C

reaturecont-*

IF g<X THEN gl=sp*

IF g>X THEN gl=-sp*

IF h>y THEN hl=-sp*

IF h<y THEN hl=sp*

IF h=y OR g=X THEN gl=0:hL=0-<

IF g=x AND h<y THEN-*

hl=Sp:gl=(INT(3*RND(l))-l)*sp*

IF gl=0 THEN gl=sp-*

END IF*

IF g=x AND h>y THEN-*

hl=-sp:gl=(lNT(3*RND(l) )-l)*sp-*

IF gl=0 THEN gl=-sp*

END IF-*

IF h=y AND g<X THEN-*

gl=Sp:hl=(lNT(3*RND(l) )-l)*sp-*

IF,hl=0 OR h+lU>6 THEN hl=-Sp-*

END IF*

IF h=y AND g>x THEN-*

gl=-3p:hl={lNT(3*RND(l) )-l)*sp*

IF hl=0 OR h+hl>6 THEN hl=-sp*

END IF*

creaturecont :*

g=g+gl:h=h+hl*

PUT(50+g*15,13+(h-l)*26) ,q*

IF x=g AND y=h THEN-*

GOSUB creaturerock*

IF kl=l THEN gameover-*

END IF*

GOTO checksquares*

*

move:*

GOSUB playerxy*

IF X<>INT(x) OR y<>INT(y) THEN m

ovecont-*

IF STICK(2)=1 AND STICK(3)=1 THE

N xl=.5:yl=.5*

IF STICK{2)=-1 AND STICK(3)=1 TH

EN Xl=-.5:yl=.5*

IF STICK(2)=1 AND STICK(3)=-1 TH

EN xl=.5:yl=-.5*

IF STICK(2)=-1 AND STICK(3)=-1 T

HEN xl=-.5iyl=-.5*

movecont:*

x=x+xl :y=y+yl-*

IF X=INT(x) OR y=INT{y) THEN xl=

0:yl=0*

IF X=INT(x) THEN SOUND 880,1 ELS

E SOUND 440,2*

IF X=INT(x) AND b(x,y)=l THEN*

GOSUB rocky:PAINT(47+x*15,30+(y-

1)*27),3,3*

sq^sq+1 :b( x,y)=0:GOSUB rocky*

nn=l:GOSUB scorecalc*

END IF*

IF sq=21 THEN RETURN*

IF x=INT{x) AND y=INT(y) AND b(x

,y)=4 THEN*

GOSUB rightelevator:nn=-l:GOSUB

scorecalc*

END IF*

IF x=INT(x) AND y=INT(y) AND b(x

,y)=5 THEN*

GOSUB leftelevator:nn=-l:GOSUB a

corecalc*

END IF*

IF x=INT(x) AND y=INT(y) AND b(x

,y)=3 THEN*

GOSUB edge:IF kl=l THEN RETURN*

END IF*

IF (j=x AND k=y) OR (g=X AND h=y

) THEN*

GOSUB creaturerock:IF kl=l THEN

RETURN*

END IF*

IF y<l THEN y=l:X=6:Xl=0:yl=0*

GOSUB playerxy*

RETURN*

*

rockyM

PUT(49+j*15,23+(k-l)*26),c*

PUT(50+g*15,13+(h-l)*26),q*

RETURN*

*

rightelevator:*

PUT{f1*15+56,5*26-3),f*

zl=5:FOR z=ll TO 7 STEP-.25*

GOSUB playerzzl-*

PUT(z*15+56,zl*26-3), f*

z3=6-zl*

SOUND z3*200,l*

GOSUB playerzzl*

PUT(z*15+56,Zl*26-3} , f*

Zl=zl-.25:NEXT*

PUT(f1*15+56,5*26-3),f*

X=6:y=l:RETURN*

*

leftelevator:*

PUT (27,5*26-3),f*

zl=5:FOR z=0 TO 4 STEP .25*

PUT(40+z*14,15+(zl-l)*26),a*

PUT(z*15+27,zl*26-3},f*

z3=6-zl*

SOUND z3*200,l*

PUT(40+z*14,15+{zl-l)*26),a*

PUT(z*15+27,zl*26-3),£*
zi=zl-.25:NEXT*

PUT(27,5*26-3), f-*

X=6:y=l:RETURN*

*

finished:*

CLS:FOR Z2=3 TO 0 STEP -1*

z=13:zl=10*

FOR z3=l TO 11*

LINE(155-z,100-zl)-(155+z,100+zl

),Z2,b*

z=z+13:Zl=zl+8*

SOUND z*10,2*

NEXT:NEXT*

score=score+lev*1000:lev=lev+l*

IF lev>2 THEN sp=.5*

IF lev>7 THEN sp=l*

9q=0:COLOR 3,0:ts=ts+21:GOTO rea

ddata*

*

creaturerock:*

GOSUB playerxy:FOR zl-1 TO 20*

x=x+SIN(zl)/5:G0SUB playerxy*

SOUND 255,1*

GOSUB playerxy:x=x-SIN(zl)/5*

NEXT:kl=L:RETURN*

4

edge:*

z=y+.4:yl=-.2:IF x<6 THEN xl=-.l

2 ELSE Xl=.12*

edgecont:*

IF z>6 THEN z=6*

z=z+yl:x=x+xl:yl=yl+.03*

PUT(52+x*14,ll+(z-l)*26),a*

SOUND z*180,1*

PUT(52+x*14,ll+(z-l)*26),a*

IF z>6 THEN kl=l:RETURN*

GOTO edgecont*

*

gameover:*

CLS:IF acore>hs THEN hs=score*

ta=ts+aq:LOCATE 6,9:PRINT"High S

core:"hs*

LOCATE 10,9:PRINT"You scored"sco

re"points."*

LOCATE 12,9:PRINT"You filled"ts"

squares."*

LOCATE 14,9:PRINT"YOU were on le

vel 1>HID?(STR5(lev),2)" ."*

LOCATE 20,4:PRINT"DO you wish to

play again (y/n)?"*

key3:*

z?=UCASE$(INKEY$)*

IF z$=-"" OR (z5<>"YM AND z$<>"N"

) THEN key3*

IF z5="YM THEN*

acore=0:lev=ljsq=0:ts=0:sp=.25:k

1=0:GOTO readdata*

END IF*

GOTO quit*

*

playerxy:*

PUT(52+X*14,ll+(y-l)*26),a:RETUR
N*

*

playerzzl:*

PUT(64+(z+l)*14,18+(zl-l)*26),a:

RETURN*

*

scorecalc:*

score=score+nn*100*lev:RETURN*

*

griddata:*

DATA 3,3,3,3,3,3,1,3,3,3,3,3,3*

DATA 3,3,3,3,3,1,0,1,3,3,3,3,3*

DATA 3,3,3,3,1,0,1,0,1,3,3,3,3*

DATA 3,3,3,1,0,1,0,1,0,1,3,3,3*

DATA 5,3,1,0,1,0,1,0,1,0,1,3,4*

DATA 3,1,0,1,0,1,0,1,0,1,0,1,3*

DATA 3,3,3,3,3,3,3,3,3,3,3,3,3*

*

quit:*

WINDOW CLOSE 2*

SCREEN CLOSE 1*

WINDOW 1,"Pyramid Power",,31,-1*

CLEAR ,25000*

END *

*

player:*

DEFINT a,q:l=87:DIM a(l):RESTORE

player*

FOR i=0 TO Is READ a?:a{i)=VAL("&

h°+a$):NEXT:RETURN*

DATA 13,15,2, 3F8,0,FFE,0, 1FFF-*

DATA 0,3FFF,8000,7FFF,C000,E3F8,

E000.E3F8*

DATA E000,FFFF,E000,FFFF,E000,FF

BF,E000,FF1F*

DATA E000,FFFF,E000,FFFF,E000,FC

07,E000,FFFF*

DATA E000,7FFF,C000,3FFF,8000,40

4,0,404*

DATA 0,404,0,3C07,8000,0,0,0*

DATA 0,0,0,0,0,0,0,0*

DATA 0,0,0,0,0,0,0,0-*

DATA 0,0,0,0,0,0,0,0*

DATA 0,0,0,0,0,0,0,0*

DATA 0,0,0,0,0,0,0,0*

*

creatureshape:*

1=87:DIM q(l):RESTORE creaturesh
ape*

FOR i=0 TO 1:READ a$:q(i)=VAL("&

h"+a?):NEXT:RETURN*

DATA 11,15,2,0,0,0,0,0*

DATA 0,0,0,0,0,0,0,0*

DATA 0,0,0,0,0,0,0,0*

DATA 380,0,FE0,0,FE0,0,47C4,0*

DATA 1FF0,0,3FF8,0,3FF8,0,3FFA,0

*

DATA 3FFA,0,1FE0,0,2010,1C0,0,3E

0*

DATA 0,7F0,0,7F0,0,7F0,0,3E0*

DATA 0,23E2,0,57F5,0,8FF8,8000,1

FFC*

DATA 0,1FFC,0,1FFC,0,3FFE,0,5FFD

*

DATA 0,9FFC,8000,9FFC,8000,8FF8,

8000,FF8*

DATA 0,13E4,0,2002,0,2002,0,0-*

4

buttoni *

LOCATE 22,6:PRINT "Hit the fire

button to play."*

WHILE STRIG{3)=0iWEND*

RETURN* „
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END IF" 
IF jl~0 THEN jl~-.5" 
IF j=x AND k-y THEN" 
Gosua creaturerock" 
IF k1-1 THEN gameover" 
END IF" 
j-j+j1:k-k+k1:IF k s k2 THEN k1=1. 
5· 
IF k=S THEN k=1:j-6:k2=.5" 
PUT(49+j*lS , 23+(k-l)*26) , c" 

• 
creature:" 
PUT(S0+g*lS,13+(h- l)*26),q" 
IF g<>lNT(g) OR h'>lNT(h·) THEN C' 

reaturecont4 
IF g<x THEN gl=sp" 
IF g)X THEN glS-Sp4 
IF h>y THEN hl=-sp" 
IF h<y THEN hl=sp" 
IF hay OR g=x THEN gl~0 : hl=0" 
IF 9-x AND h<y THEN" 
hl=sp:gl~(INT(3*RND(1»-l)*sp" 
IF gl- 0 THEN gl=sp" 
END IF" 
IF g=x AND h >y THEN" 
hl~-sp:gl-(INT(3*RND(1»-1)*sp" 

IF gl=0 THEN gl=-sp" 
END IF" 
IF h=y AND g<x THEN" 
gl=sp:hl=(INT(3*RND(1» - l)*sp" 
IF, hl-0 OR h+hl>6 THEN hl=-sp" 
END IF" 
IF h=y AND g>x THEN" 
gl=-sp:hl=(INT (3*RND(I» -1)*sp" 
IF hl-0 OR h+hl>6 THEN hl=- Sp4 
END IF" 
creaturecont:" 
g=g+gl:h"h+hl" 
PUT(50+g*lS,13+(h- l)*26).Q" 
IF x~g AND y=h THEN" 
GOSUa creaturerock" 
IF k1-1 THEN gameover" 
END IF" 
GOTO checksquares" 
• 
move:" 
GOSua playerxy" 
IF x<>INT(x) OR y<>INT(y) THEN m 
ovecont" 
IF STICK(2)=1 AND STICK(3)=1 THE 
N xl=.5:yl=.5" 
IF STICK(2)~- l AND STICK(3)=1 TH 
EN xl a -.5:yl=.5" 
IF STICK(2)""1 AND STICK(3)=-1 TH 
EN xl=.5:yl=-.5" 
IF STICK(2)=- 1 AND STICK(3)=-1 T 
HEN x1 - -.5:yl m -.5" 
movecontl" 
x-x+xl:y""y+yl" 
IF xaINT(x) OR yaINT(y) THEN xl~ 
0:yl-0" 
IF x-INT(x) THEN SOUND 880,1 ELS 
E SOUND 440 , 24 
IF x-INT(x) AND b(x,y)=l THEN" 
GOSUB rocky:PAINT(47+x*15,30+(y-
1)*27) .3,3" 
sq-sq+l:b(x.y)-0:GOSUB r ocky4 
nn=l:GOSUB scorecalc" 
END IF4 
IF sq=21 THEN RETURN4 
IF x=INT(X) AND y-INT(y) AND h(x 
, y}""4 THEN4 
GOSUa rightelevator:nn--1:GOSUa 
8corecal c " 
END IF" 
IF x-INT(x) AND y=INT(y) AND h(x 
,y)=5 THEN" 
GOSUB leftelevator:nn-- l:GOSUB s 
corecalc" 
END IF" 
IF x-INT(X) AND y=INT(y) AND h(x 
,y) -3 THEN" 
GOSUa edge:IF kl-l THEN RETURN" 
END IF" 
IF (j .. x AND k =y) OR (g=x AND h =y 
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) THEN4 
GOSUB creaturerock:IF kl-l THEN 
RETURN" 
END IF" 
IF y<l THEN y=1:x=6:xl=0:yl=04 
GOSUa playerxY4 
RETURN4 

• 
rocky:" 
PUT(49+j*15.23+(k- 1)*26),c" 
PUT(S0+g*lS , 13+(h- l)*26).q4 
RETURN" 
• 
rightelevator: 4 
PUT(fl*15+56,S*26-3).f" 
zl=5:FOR z=11 TO 7 STEP- .25" 
GOSUB playerzzl" 
PUT(z*15+S6.zl*26-3),f4 
z3:6- z1" 
SOUND z3*200,1" 
GOSUB playerzz1" 
PUT(z*lS+S6,zl*26-3).f" 
zl a zl-.25:NEXT" 
PUT(fl*lS+56,S*26-3) , f" 
x=6: y=l: RETURN" 
• 
leftelevator: 4 
PUT (27.S*26-3).f" 
zl-5:FOR z=0 TO 4 STEP .254 
PUT(40+z*14,15+(zl-1)*26).a" 
PUT(z*15+27,zl*26-3),f" 
z3"6-z1" 
SOUND z3*200 , l" 
PUT(40+z*14,15+(zl-1)*26).a" 
PUT(z*lS+27 , zl*26-3) , f" 
zl=zl-.2S:NEXT4 
PUT(27,S*26-3).f" 
x"6:y- l:RETURN" 
• 
finiahed: " 
CLS:FOR Z2=3 TO 0 STEP -14 
z=13:z1""104 
FOR z3"1 TO 11" 
LINE(lSS-z,100-z1)-(155+z,100+z1 
). Z2 , b" 
z=z+13 :z1=zl+S" 
SOUND z*10,2" 
NEXT:NEXT4 
score=score+1ev-1000 : 1ev=lev+14 
IF lev>2 THEN s ps . 5" 
IF lev>7 THEN sp=14 
sq=0:COLOR 3,0:ts-ts+21:GOTO rea 
ddata4 
• 
creaturerock:" 
GOSUB playerxy : FOR zl=l TO 20" 
x:x+SIN{zl) / S : GOSUB playerxy" 
SOUND 2S5,14 
GOSUB playerxy:xs x-SIN(zl) / 54 
NEXT:kl=1:RETURN4 

edge:" 
z=y+.4:yl=- . 2:IF x<6 THEN xl=-.l 
2 ELSE xl=.12" 
edgecont:" 
IF z>6 THEN z=6~ 

z=z+yl:x=x+xl:yl g yl+.03" 
PUT(S2+x-14.11+(z-I)*26),a" 
SOUND z*180,14 
PUT(S2+x*14,11+(z-1)*26),a" 
IF z>6 THEN kl-1 : RETURN" 
GOTO edgecont" 
• 
gameover:" 
CLS : IF score>ha THEN ha=a core" 
ta- ts+sq:LOCATE 6 . 9:PRINT"High S 
core:"hs" 
LOCATE 10.9:PRINT"You scored"sco 
re "points . "" 
LOCATE 12.9:PRINT"You fi11ed "ts" 
squares. "4 

LOCATE 14.9:PRINT"YOU were on Ie 
vel "MID$(STR$(lev).2)"."" 
LOCATE 20,4 : PRINT"DO you wish to 
play again (Y/N)?"" 

key3:" 
z$=UCASE$(INKEY$)4 
IF z$~"" OR (z$<>"Y" AND z$< >" N" 
) THEN key3"", 
IF z$"""Y" THEN" 
8core=0:1ev=l:aq-0:ta-0:8pa.2S:k 
l - 0:GOTO readdata" 
END IF" 
GCTO quit" 
• 
playerxy:" 
PUT(S2+x*14,ll+(y-l)*26).a:RETUR 
N· 
• 
playerzzl :" 
PUT(64+(z+1)*14 , lS+(zl-1)*26).a: 
RETURN" 
• 
acorecalc:" 
acore=acore+nn*100-1ev:RETURN" 
• 
griddata:" 
DATA 3 . 3,3.3.3,3.1.3,3.3,3 , 3 , 34 
DATA 3,3,3,3,3,1 , 0 , 1,3,3,3,3,3" 
DATA 3,3,3,3 , 1,0 , 1.0,1.3.3,3.3" 
DATA 3 , 3.3.1.0.1.0.1,0 . 1,3.3 , 3" 
DATA 5,3,1,0.1.0 . 1.0,1,0.1.3,4" 
DATA 3.1,0,1.0.1 , 0 , 1,0.1.0,1.3" 
DATA 3 , 3.3,3,3,3.3.3,3 , 3.3,3 . 3" 

quit:" 
WINDOW CLOSE 24 
SCREEN CLOSE 1" 
WINDOW l,"pyramid Power".,31. - 1"" 
CLEAR ,2S000" 
END " 
• 
player:" 
DEFINT a , q:l=B7:DIM a(l):RESTORE 
player" 
FOR i=0 TO l:READ a$:a(i)=VAL("& 
h W+a$):NBXT:RETURN" 
DATA 13.15,2.3FS.0.FFE.0.1FFF" 
DATA 0,3FFF,S000.7FFF.C000.E3FS. 
E000 , E3FB" 
DATA E000,FFFF,E000,FFFF , E000,FF 
BF , E000.FFIF" 
DATA E000 , FFFF,E000,FFFF,E000.FC 
07 , E000. FFFF4 
DATA E000,7FFF,C000,3FFF , 8000 , 40 
4,0.4044 
DATA 0.404,0,3C07 , B000,0,0,04 
DATA 0.0.0,0,0.0,0.0" 
DATA 0,0 , 0,0,0.0,0,0" 
DATA 0,0.0 , 0,0 . 0,0 , 0" 
DATA 0.0.0.0,0.0,0,0" 
DATA 0.0,0,0,0,0.0,04 

• 
creatureahape:" 
I m B7 :DIM Q(l):RESTORE creaturesh 
ape" 
FOR i-0 TO l:READ a$:q(i)=VAL("& 
h"+a$) : NEXT : RETURN" 
DATA 11 ,15.2 , 0 , 0 , 0,0 , 0" 
DATA 0,0 . 0 , 0 , 0 . 0 , 0,0"", 
DATA 0.0,0 , 0,0.0.0,0" 
DATA 3S0,0.FE0,0.FE0.0.47C4.0" 
DATA IFF0,0.3FFS,0,3FFS.0.3FFA , 0 

DATA 3FFA.0.1FE0.0.2010,IC0 , 0.3E 

•• 
DATA 0.7F0.0 . 7F0.0.7F0,0,3E0" 
DATA 0,23E2.0,57F5,0 . SFF8,S000 , 1 
PPC" 
DATA 0 , lPFC , 0.1FFC,0.3FFE,0,5PFD 

• 
DATA 0.9PFC.S000.9FFC,S000 . SFFS. 
8000,FF8" 
DATA 0,13E4.0,2002 . 0 . 2002 , 0,0" 

• 
button: "'" 
LOCATE 22 . 6:PRINT "Hit the fi r e 
button to play.""" 
WHILE STRIG(3)-0sWEND" 
RETURN" 

@ 
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Reviews

The Pawn For Atari ST
Neil Randall

What is a Roobikyoub dwarf? What is

the chief product of the Farthington

Real Ale company? Where is Kerovnia?

Is Honest John really honest? What do

gurus live on? Does alchemy work?

Does a horse need legs to walk?

Truly, these are pressing issues.

For time unmeasured they have ob

sessed us, entering our minds with the

coming of the dawn and turning to

dreams—sometimes nightmares—with

the dark of night. But now, at long last,

Firebird Licensees has provided us with

a way to discover the answers.

We need only buy The Pawn.

The Pawn is a work of illustrated

interactive fiction, a text adventure with

pictures. As in most such games, you

take the role of an adventurer, working

your way through a fictional land and

an intriguing plot, meeting other char

acters and figuring out what to do. You

simply type in what you want your

character to do, with commands such as

"Look in the fountain" and "Drop ev

erything but the pot and the trowel"

(hint: one of these commands is certain

ly worth trying), and the computer re

sponds accordingly. Like most text

adventures, it is addicting; also like

most, it is filled with frustrating, yet

intriguing puzzles. In fact, it is typical in

many ways. If you've played Zork 1,

you'll have no trouble getting into The

Pawn.

In fact, The Pawn is quite clearly a

parody of the Zorks and their ilk. At

one point, the hint book even admits

this, although the admission is hardly

necessary. Everything in this story must

be taken with a grain of salt, and at

many points you'll find yourself laugh

ing at the absurdity of it all. This is not

to suggest that the Zorks were meant to

be taken seriously; The Pawn parodies

the entire genre of interactive fiction,

showing us that much of it—even the

serious stuff—has its shortcomings.

As far as the game itself goes, there

are several notable features. The parser

is good, allowing workable conversa

tions with other characters and permit

ting a wide range of actions. The story

itself, with its descriptions, is very fun

ny in parts. There are puzzles, but there

are no mazes. In fact, a character within

the adventure is actively campaigning

to eliminate the dungeons and mazes of

text adventures. And, once you figure

out what it is, the goal of the adventure

is gripping.

Furthermore, the game has graph

ics—pictures to accompany the text.

Some of the pictures, especially those

you see first, are stunning. In the ST

version, at least, they blend colors and

shading superbly. The title page, copy

ing the game box, reflects the atmo

sphere of the latter part of the

adventure. The pictures of the grassy

plain and the wilderness, with their

three-dimensional perspective and fine

sense of pictorial composition, are

worth staring at for several minutes

before you move on. But my two favor

ites are the stone bridge and, especially,

the palace gardens. The latter uses pro

fessional shading and texture to pro

duce a truly excellent screen display.

Few of the later pictures approach the

quality of this one, but one great one is

enough. I wish, though, that the pic

tures were integral to the play of the

game; Firebird might consider making

them so in future games. As they stand,

they are nice to have, but you don't

need them to solve the adventure.

The Pawn provides excellent docu

mentation. The main book is a 44-page

story that leads up to the time of the

adventure. Reading it is not necessary

to playing the game, but it is well writ

ten and good fun, and it helps with the

atmosphere. At the back of this book is

a coded hint section, a fine idea for all

text adventures. As the book tells us,

the hint section "overcomes the Adven

turer's usual nightmare of phoning the

author, begging him for 20 minutes to

impart some snippet of advice on how

to kick the stuffing out of dragons, and

finally being cut off halfway through

the solution. It's also considerably

quicker and cheaper." Strangely,

though, the hints are a mixed blessing.

They greatly reduce the frustration of

playing the game, but they also reduce

the time it takes to solve the adventure.

If you're the kind of person who wants

a text adventure to occupy months of

your life, tear out the hints and throw

them away. Otherwise, the thing can be

solved relatively quickly. Still, the hints

don't give everything away.

The Pawn is a good design, and it

should appeal to those who enjoyed

being frustrated by Zork. Those who

have never played a text adventure will

also find it enjoyable, even though

many of the jokes will not mean much.

Firebird has given us a good adventure,

one that bodes well for the company

and for all of us adventurers. As for the

answers to the questions in the first

paragraph of this review, you'll have to

find out for yourself. The only answer

I'll provide is, "Not necessarily." The

question is up to you.

The Pawn

Firebird licensees

74 North Central Ave.

Ramsey, NJ 07446

$44.95

COMPUTE!
TOLL FREE
Subscription

Order Line

1-800-247-5470
InIA 1-800-532-1272
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The Pawn For Atari ST 
Neil Randall 

What is a Roobikyoub dwarf? What is 
the chief product of the Farthington 
Real Ale company? Where is Kerovnia? 
Is Honest John really honest? What do 
gurus live on? Does alchemy work? 
Does a horse need legs to walk? 

Truly, these are pressing issues. 
For time unmeasured they have ob­
sessed us, entering OUf minds with the 
coming of the dawn and turning to 
dreams-sometimes nightmares-with 
the dark of night. But now, at long last, 
Firebird Licensees has provided us with 
a way to discover the answers. 

We need only buy The Paw,1. 
The Pawn is a work of illustrated 

interactive fiction, a text adventure with 
pictures. As in most such games, you 
take the role of an adventurer, working 
your way through a fictional land and 
an intriguing plot, meeting other char­
acters and figuring out what to do. You 
simply type in what you want your 
character to do, with commands such as 
"Look in the fountain " and "Drop ev­
erything but the pol and the trowel" 
(hint: one of these commands is certain­
ly worth trying), and the computer re­
sponds accordingly. Like most text 
adventures, it is addicting; also like 
most, it is filled with frustrating, yet 
intriguing puzzles. In fact, it is typical in 
many ways. If you've played l ork I, 
you' lI have no trouble getting into The 
Pawn. 

In fact, The Pawn is quite clearly a 
parody of the lorks and their ilk. At 
one point, the hint book even admits 
this, although the admission is hardly 
necessary. Everything in this story must 
be taken with a grain of salt, and at 
many points you ' ll find yourself laugh­
ing at the absurdity of it all. This is not 
to suggest that the Zorks were meant to 
be taken seriously; The Pawn parodies 
the entire genre of interactive fiction, 
showing us that much of it-even the 
serious stuff-has its shortcomings. 

As far as the game itself goes, there 
are several notable features. The parser 
is good, allowing workable conversa­
tions with other characters and permit­
ting a wide range of actions. The story 
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itself, with its descriptions, is very fun­
ny in parts. There are puzzles, but there 
are no mazes. In fact, a character within 
the adventure is actively campaigning 
to eliminate the dungeons and mazes of 
text adventures. And, once you figure 
out what it is, the goal of the adventure 
is gripping. 

Furthermore, the game has graph­
ics-pictures to accompany the text. 
Some of the pictures, especially those 
you see first, are stunning. In the ST 
version, at least, they blend colors and 
shading superbly. The title page, copy­
ing the game box, reflects the atmo­
sphere of the latter part of the 
adventure. The pictures of the grassy 
plain and the wilderness, with their 
three-dimensional perspective and fine 
sense of pictorial composition, are 
worth staring at for several minutes 
before you move on. But my tvvo favor­
ites are the stone bridge and, especially, 
the palace gardens. The latter uses pro­
fessional shading and texture to pro­
duce a truly excellent screen display. 
Few of the later pictures approach the 
quality of this one, but one great one is 
enough. I wish, though, that the pic­
tures were integral to the play of the 
game; Firebird might consider making 
them so in future games. As they stand, 
they are nice to have, but you don' t 
need them to solve the adventure. 

The Pawn provides excellent docu­
mentation. The main book is a 44-page 
story that leads up to the time of the 
adventure. Reading it is not necessary 
to playing the game, but it is well writ­
ten and good fun, and it helps with the 
atmosphere. At the back of this book is 
a coded hint section, a fine idea for all 
text adventures. As the book tells us, 
the hint section "overcomes the Adven­
turer's usual nightmare of phoning the 
author, begging him for 20 minutes to 
impart some snippet of advice on how 
to kick the stuffing out of dragons, and 
finally being cut off halfway through 
the solution . It 's a lso considerably 
quicker and cheaper." Strangely, 
though, the hints are a mixed blessing. 
They greatly reduce the frustration of 

playing the game, but they also reduce 
the time it takes to solve the adventure. 
If you're the kind of person who wants 
a text adventure to occupy months of 
your life, tear out the hints and throw 
them away. Otherwise, the thing can be 
solved relatively quickly. Still, the hints 
don' t give everything away. 

The Pawn is a good design, and it 
should appeal to those who enjoyed 
being frustrated by lork. Those who 
have never played a text adventure will 
also find it enjoyable, even though 
many of the jokes will not mean much. 
Firebird has given us a good adventure, 
one that bodes well for the company 
and for all of us adventurers. As for the 
answers to the questions in the first 
paragraph of this review, you'll have to 
find out for yourself. The only answer 
I'll provide is, " Not necessarily." The 
question is up to you. 

The Pawn 
Firebird Licensees 
74 North Central Ave. 
Ramsey, NJ 07446 
$44.95 
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COMMODORE X/I BESTSELLERS
from COMPUTE! Books
You can depend on COMPUTE! for clearly written,

easy-to-use books for your Commodore 64. This

assortment of titles includes some of our most

frequently requested books containing many of our

best ever applications, games, utilities, tutorials, and

programming hints, all ready to type in and use on

your Commodore 64.
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Look over this list of backlist bestsellers, and choose the titles you need to complete your library of first-rate

Commodore 64 books from COMPUTE!.

COMPUTEI's First Book of Commodore

64 Sound and Graphics

Edited, 275 pages

Clear, useful explanations of the 64's sound and

graphics capabilities including tutorials and example

programs.

$12.95 ISBN 0-942386-21-3

Creating Arcade Games on the

Commodore 64

Robert Camp, 357 pages

A guide to creating arcade games on the 64, plus

finished games to play and study.

$14.95 ISBN 0-942386-36-1

COMPUTEI's Commodore Collection,

Volume One

Edited, 208 pages

An anthology of 28 practical programs in easy-to-

use form for the Commodore 64 and VIC-20.

$12.95 ISBN 0-942386-55-8

COMPUTEI's Machine Language Routines

for the Commodore 64

Edited, 255 pages

Complete machine language programs and easy-to-

use routines help to make the Commodore 64

more powerful and versatile,

$14.95 ISBN 0-942386-48-5

COMPUTEI's Commodore Collection,

Volume Two

Edited, 270 pages

This second volume in COMPUTERS Commodore

Collection series includes exciting games,

sophisticated applications, versatile educational

routines, and helpful programming aids for VIC-20

and Commodore 64 users.

$12.95 ISBN 0-942386-70-1

All About the Commodore 64, Vol. One

Craig Chamberlain, 289 pages

For beginning to intermediate programmers who

want to develop the full potential of their

Commodore 64 computers.

$12.95 ISBN 0-942386-40-X

Visit your local book or computer store for these titles. Or order directly from COMPUTE!. To order, call toll-free

800-346-6767 (in NY 212-887-8525) or write COMPUTE! Books, P.O. Box 5038, F.D.R. Station, New York, NY 10150.

Please allow 4-6 weeks for delivery.

When ordering, please include $2.00 shipping and handling per book in U.S. and surface mail or $5.00 airmail. North Carolina

residents add 4.5 percent sales tax. New York residents add 8.25 percent sales tax. U.S. funds only.

COMPUTE!' Publicationsjnc
Part of ABC Consumer Magaanev Inc.

One of the ABC PuDHshing Companies

825 7tn Avenue. 6tn Floor. New Ytifit. NY 10019
COMPUTED Gnanm. COMPuTEi'i Ga«ti» oak. ctwnti Boom, ml CC**UW i

COMPUTE! books are available in the U.K., Europe, the Middle East, and

Africa from Holt Saunders, Ltd., 1 St. Anne's Road, Eastbourne, East Sussex

BN21 3UN, England, and in Canada from McGraw-Hill, Ryerson Ltd., 330

Progress Ave.; Scarborough, Ontario, Canada M1P 2Z5.
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Look over this list of back list bestsellers, and choose the titles you need to complete your library of first- rate 
Commodore 64 books from COMPUTE!. 

COMPUTE!'s First Book of Commodore 
64 Sound and Graphics 
Edited, 275 pages 
Clear, useful explanations of the 64's sound and 
graphics capabilities including tutorials and example 
programs. 
$12.95 ISBN 0-942386-21-3 

Creating Arcade Games on the 
Commodore 64 
Robert Camp, 357 pages 
A guide to creating arcade games on the 64, plus 
finished games to play and study. 
$14.95 ISBN 0-942386-36-1 
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Edited, 208 pages 
An anthology of 28 practical programs in easy-to­
use form for the Commodore 64 and VIC-20. 
S 12.95 ISBN 0-94238&.55-8 
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and Commodore 64 U5efS. 
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Commodore 64 computers. 
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Visit your local book or computer store for these titles. Or order directly from COMPUTE!. To order, call toll-free 
800-346-6767 (in NY 212-887-8525) or write COMPUTE! Books, P.O. Box 5038, F.D.R. Station, New York, NY 10150. 
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This could be your
last opportunity to add

on or replace your
existing equipment at the

lowest price ever.

H commodore

COMMODORE
CBM COMPUTERS

8032 $275.00

4032 (Pet) $229.00

COMMODORE
CBM DISK DRIVES

8050 (1mg) $395.00

COMMODORE
CBM PRINTERS

8023P (160cps) $129.00

4023 CBM (100cps). $ 115.00

COMMODORE
CBM CABLES

Pet-IEEE $ 29.00

IEEE-IEEE $ 32.95

ALL PRODUCTS ARE BRAND NEW

IN ORIGINAL COMMODORE BOXES.

ALL PRODUCTS ARE GUARANTEED

FOR 60 DAYS.

MasterCard & Visa accepted

add 3% surcharge for credit cards

F.O.B. Dallas, Texas

ORDERS ONLY CALL

1-800-527-1738
INQUIRIES & INFORMATION

PLEASE CALL

1-214-231-2645

Micro-Sys
nisi

641 Presidential Drive

Richardson, Texas 75081

9:00 a.m. -4:30 p.m. (Mon.-Fri.

Autoduel
James V. Trunzo

Requirements: Apple H-series computer

with at least 64K RAM and a joystick.

Disk only. Versions for the Commodore 64

and Atari 400/800/XL/XE computers are

scheduled for release late this summer.

Versions for Macintosh, IBM, Amiga, and

Atari ST are also planned.

Based on the popular board game Car

Wars by Steve Jackson, Autoduel is es

sentially a futuristic role-playing game

that takes the player out of a dungeon

and places him on the outlaw-infested

highways of the twenty-first century,

"...where the right of way goes to the

biggest gun." However, Autoduel also

requires a mastery of the arcade-style

game skills called upon in the popular

Spy Hunter computer game (which it

closely resembles in many ways). Final

ly, Autoduel demands strategy, logic,

and planning. It's really a game within

a game within a game.

In Autoduel your chief characteris

tics are not strength, dexterity, and wis

dom; instead you split beginning ability

points among driving skill, marksman

ship, and mechanical skills. With those

attributes and $2,000, you find yourself

in Albany, New York (one of 16 cities

that make up the Northeast Sector as

determined by the AAA—the American

Autoduel Association), looking for cou

rier jobs as a way to earn fame and

fortune. Because of the deadly bandits

and underworld gangs who patrol the

highways, drivers with guts and guns

are needed to transport anything from

valuable stamps to computer chips from

one city to another.

Custom Cars

Computer role players will find that

Autoduel offers a refreshing change of

pace after one too many tours of various

dungeons and demon-infested lands.

Unique in many ways, Autoduel pro

vides many of the same satisfactions as

role-playing games, but it also offers an

exciting new scenario with new chal

lenges and unexpected situations.

The Driver is required to build his

own car, designing it as he sees fit and as

resources allow. This aspect of the game

is almost as much fun as the actual

highway shootouts. You must deter

mine each characteristic of your car:

how much armor it needs and where to

put it, what weapons it will use, what

kind of suspension best suits it, how

much carrying capacity is required, etc.

Certain types of designs will naturally

be better for different types of jobs, and

as you become more successful and
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more wealthy, you will end up with a

stable of machines from which to

choose. You'll be able to suit the car to

the job.

The possible variations in car de

signs are endless, and each design opens

up an entirely new spectrum of strate

gies and job possibilities. Obviously, a

car designed like a war-wagon, contain

ing every possible armament, would be

deadly but slow-moving due to its

weight; on the other hand, a car given

maximum engine power, but lightly

armed, would be a highly mobile, easily

maneuvered machine. The various cars

would require various strategies and tac

tics to derive the maximum benefit.

Clones, Vigilantes, Outlaws
The world of Autoduel includes many

challenges and adventures. Most cities

have arenas where deadly races are held

nightly. A driver can earn money and

prestige in the arena...or death. In Atlan

tic City, stop at a casino and gamble

away the money you've just been paid

for delivering a rare pet to a zoo. In

Philadelphia, visit a Gold Cross building

and have a clone created: If you die,

he—or rather, it—will take your place.

Of course, you don't have to be a

courier; you could be a vigilante, gun

ning for outlaws; or maybe, just maybe,

you might prefer to be an outlaw

yourself.

Autoduel is more than a game—it's

a complete system of play. There is a

wealth of additional features we don't

have room to cover, and the overall

game play is excellent.

Now you too can be a Road War

rior, ridding the highways of those who

would control them for the wrong pur

poses. And remember the AAA's motto:

"Drive offensively! The life you save

may be your own." This exciting pro

gram is highly recommended.

Autoduel

Origin Systems

340 Harvey Road.

Manchester, NH 03103

Distributed by Electronic Arts

1820 Gateway Drive

San Mateo, CA 94404

$49.95
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COMMODORE 
CBM DISK DRIVES 
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COMMODORE 
CBM PRINTERS 

8023P (160cps) ..... $ 129.00 
4023 CBM (100cps) . $115.00 

COMMODORE 
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Pet-IEEE .............. $ 29 .00 
IEEE-IEEE ............ $ 32 .95 
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FOR 60 DAYS. 
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Autoduel 
James V. Trunzo 

Requirements: Apple II-series computer 
with at leas t 64K RAM and a joys tick. 
Disk Drily. Versions for the Commodore 64 
and Atari 400/800/ XL/ XE camp liters are 
scheduled fo r release late this summer. 
Versio lls for Macintosh, IBM, Amiga, and 
Afar; ST are also planned. 

Based on the popular board game Car 
Wars by Steve Jackson, Autoduel is es­
sentially a futuristic role-playing game 
tha t takes the player out of a dungeon 
and places him on the outlaw-infested 
highways of the twenty-first centu ry, 
" ... where the right of way goes to the 
biggest gun." However, Autoduel also 
requires a mastery of the arcade-style 
game skills called upon in the popular 
Spy Hunter computer game (which it 
closely resembles in many ways). Final­
ly, Au/oduel demands strategy, lOgic, 
and planning. It's really a game within 
a game within a game. 

In Autoduel your chief characteris­
tics are not strength, dexterity, and wis­
dom; instead you split beginning ability 
points among driving skill, marksman­
ship, and mechanical skills. With those 
attributes and $2,000, you find yourself 
in Albany, New York (one of 16 cities 
tha t make up the Northeast Sector as 
determined by the AAA- the American 
Autoduel Association), looking for cou­
rier jobs as a way to earn fame and 
fortune. Because of the deadly bandits 
and underworld gangs who patrol the 
highways, drivers with guts and guns 
are needed to transport anything from 
valuable stamps to computer chips from 
one city to another. 

Custom Cars 
Computer role players will find that 
Autoduel offers a refreshing change of 
pace after one too many tours of various 
dungeons and demon-infested lands. 
Unique in many ways, Autoduel pro­
vides many of the same satisfactions as 
role-playing garnes, but it also offers an 
exci ting new scenario with new chal­
lenges and unexpected situations. 

The Driver is required to build his 
own car, designing it as he sees fit and as 
resources allow, This aspect of the game 
is almost as much fun as the actual 
highway shootouts. You must deter­
mine each characteristic of your car: 
how much armor it needs and where to 
put it, what weapons it will use, what 
kind of suspension best suits it, how 
much carrying capacity is required, etc. 
Certain types of designs will naturally 
be better for different types of jobs, and 
as you become more successful and 

more wealthy, you will end up with a 
stable of machines from which to 
choose. You 'll be able to suit the car to 
the job. 

The possible variations in car de­
signs are endless, and each design opens 
up an entirely new spectrum of strate­
gies and job possibilities. Obviously, a 
car designed like a war-wagon, contain­
ing every possible armament, would be 
deadly but slow-moving due to its 
weight; on the other hand, a car given 
maximum engine power, but lightly 
anned, would be a highly mobile, easily 
maneuvered machine. The various cars 
would require various strategies and tac­
tics to derive the maximum benefit. 

Clones, Vigilantes, Outlaws 
The world of Autoduel includes many 
challenges and adventures. Most cities 
have arenas where deadly races are held 
nightly. A driver can earn money and 
prestige in the arena ... or death. In Atlan­
tic City, stop at a casino and gamble 
away the money you've just been paid 
for delivering a rare pet to a zoo. In 
Philadelphia, visit a Gold Cross building 
and have a done crea ted: If you die, 
he-or rather, it-will take your place. 

Of course, you don 't have to be a 
courier; you could be a vigilante, gun­
ning for outlaws; or maybe, just maybe, 
you might prefer to be an outlaw 
yourself. 

Autoduel is more than a game-it's 
a complete system of play. There is a 
wealth of additional features we don't 
have room to cover" and the overall 
game play is excellent. 

Now you too can be a Road War­
rior, ridding the highways of those who 
would control them for the wrong pur­
poses. And remember the AAA's motto: 
"Drive offensively! The life you save 
may be your own." This exciting pro­
gram is highly recommended. 

Autoduel 
Origin Systems 
340 Harvey Road. 
Manchester, NH 03103 
Distributed by Electroll ic Arts 
1820 Gateway Drive 
Sail Mateo, CA 94404 
$49.95 



WE SPECIALIZE

IN ATARI® HARDWARE
& SOFTWARE COPY SYSTEMS

THE 1050 DUPLICATOR ™: The most
powerful disk drive copy system ever
developed for the ATARI®.

• The main purpose of the Duplicator I* to copy disks' You will be

able to copy lust about any disk! The copies you make will run on any

Atari drive. Copies made with the Duplicator will run on any dlik
drive, unlike our competition whose copies will only run on their
own drives. The Duplicator is fully automatic. You need only insert
source and destination disks. Custom formats will be read and in turn

reproduced on the backup copy disk. Our device will reproduce any
custom format or heavily copy-guarded scheme, bad sectors, double
sectors. 19 through 24 sector formats wili present no problem to the

Duplicator.

• You will ttlli have single density, dentlty and one half, and double
density. When you have a Duplicator installed in a 1050 drive that

drive will be turned into true double density. You will have twice the
disk storage. Your drive will be compatible with other double density

drives as The Rana Indus. Percom, etc.

• High speed read ft write. Your disk drive will read onO load all of
your software, saving wear and tear on your drive. The 1050 drive now
reads one sector at a time. This is slow and inefficient With the
Duplicator installed you will read eighteen sectors in the time it takes

standard, unenhanced drives to read one.

• User friendly disk software will be Included with every Duplicator.
A simple, menu driven program will allow you to copy all of your
software. A Duplicator enhanced drive will be a SMART drive. We plan

to write mony new and exciting programs that can only be run on an

enhanced drive, eg. sending a copy-guarded disk over the phone.

Since the drive is now fully programmable, future upgrades can be

made available to you on disks, should the need arise. No further

hardware changes will ever be needed. The Duplicator comes with a

full hardware and software guarantee.

Only $14995
Plus S3 50 for Shipping & Handling

Add 7% Oufiude U.SA

N Y. State Residents add 7"i% Sales To*

Dealer inquiries are welcome, call for
quantity price quote

'Duplicator price may increase due to component shortage ana price increases

HARDWARE POWER
Fully Compatible with ihe XL & New XE Series

DUPUCATING TECHNOLOGIES IS PROUD TO PRESENT

THE 520 ST DUPLICATOR™
Our Famous 1050 DUPLICATOR has now been con
verted to service the ATARI1" 520 ST. This is a revolu
tionary, new, software only, disk copy system. Now
you can back-up heavily copy-guarded and pro
tected disks. And, most important, if new forms of
software protection should appear on the market.
Duplicating Technologies will provide you with the
necessary software upgrades.

Our exclusive ST DUPLICATOR™
comes complete with user

friendly software and instructions.

$3995
— $350 Stopping

AOO 7% Outside USA

"Constantly Working on New Products and Software."

-^DUPLICATING

TECHNOLOGIES inc
Formerly Gardner Computing

99 Jericho Tpke., Suite 20Z Jericho, N.Y. 11753.
EVE.4WKEND. -,,, CQcn
ORDERSONLY (516) 333-5950infoonw (516)333-5504,5712

ordersonly (516) 333-5805

TtRMS: We accept American Express. Visa. MasterCard and COD orders Foreign orders

must be in US dollars. All personal ctiecks allow 14-aoys to clear, Shipping: 7-10days.

C. Itoh's Riteman F + and C +.

How can so much printer

cost so little?

If you've been looking for a quality printer that's

small enough to fit in a briefcase or on the cor

ner of your desk, sturdy enough to take day-in,

day-out printing without a whimper, and inex

pensive enough to save your wallet from that

empty feeling, look no further.

C. Itoh's Riteman F + (for Apple® IBM® and

Atari®) and C + {for Commodore®) gives you a

lot of printer for the money.

For starters, they'll give you easy-to-read

print with full descenders. In bold, italic, under

line, subscript, superscript and more. At up to

44 lines per minute. And one button shifts you

from draft to crisp, readable Near Letter

Quality.

What's more, the Riteman F+ and C+ fea

ture an exclusive front paper feed design that

makes loading paper really easy for the first

time. According to PC Magazine, which

awarded the printer the coveted Editor's

Choice, "The most unique aspect of the [F +

and C + ] is its paper feed and platen system.

The paper never jams, alignment is easy and

the impression is good. In addition [it] supports

a high-resolution graphics mode like that of the

IBM® and Epson FX® series printers!'

Like all printers in the C. Itoh Riteman line-up,

the F + and C + are quality built and backed by

a full one-year warranty.

Want a great little printer at a great price? Get

yourself a Riteman. From C. Itoh.

C.ITOH
C. Itoh Digital Products, Inc.

19750 S. Vermont Avenue • Suite 220 • Torrance. CA 90502

Telephone: (213) 327-2110 or (800) 423-0300
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THE 1 050 DUPLICATOR TM: The most 
powerful disk drive copy system ever 
developed tor the ATARI®. 
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able fa copy Just about ony diskl The copies you make will run on any 
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own drivel. The Duplicator is fully automatic. You need only Inserl 
source and destination disks. Custom formals will be read and In turn 
reproduced on the backup copy disk. Our devfce will reproduce ony 
custom format or heavily copy-guarded scheme. bod sectors. double 
sectors. 19 through 24 sector formats will present no problem /0 the 
Dupl!color. 

• You will rtlll hove ,'ngl. densit y. density and one hoff. and doubl. 
den.lfy. When you hove 0 Duplicator Instol/ed in a 1050 drive that 
drive will be turned into true double density. You will hove /'Mce the 
disk storage. Your drive will be compatible with other double density 
drives 05 The Rona Indus. Percom, etc. 

• High speed reod a: write. Your d isk drive will rsod and lood all of 
your software, saving wear and teor on your drive. The 10sa drive now 
reads one sector at a time. This is slow and Inefficient. \-VIth the 
Duplicator Installed you will read eighteen sectors In the time it tokes 
standard, unenhonced drives to read one. 
• User friendly d isk software will be Included with every Duplicator. 
A simple, menu driven program will allow you to copy all of your 
software. A Duplicator enhanced drive will be a SMART drive. We plan 
to write many new and exciting programs that can only be run on on 
enhanced drive. ego sending a copy·g uarded disk over the phOne. 
Since the drllle Is now fully p rogrammable, future upgrades con be 
mode avol/able to you on d isk$. should the need arise. No further 
hardwore chOnges will ever be needed. The Duplicator comes with a 
full hardware and soff'wO/e guarantee. 

Only $14995 
Plus $3.50 f~ 9'!/ppInQ a Horl(1b'ng 

Add 7S Outside U.SA 
N V. SIote ReJidenrs 00C1 M S SoJes Tox 
DeoIet /noultie' 010 -.come. col fOt 

QUOtlflry price Quoto, 
• Oupllca tot pileD may If'lCfUOJO dlJO to compc)'18ll ' shoI'1oge and pilee /1'lCf8OS8J. 

HARDWARE POWER 
Fully Compollb1e v.lth the Xl & New XE Series 

DUPLICAnNG TECHNOLOGIES IS PROUD TO PRESENT 

THE 520 ST DUPLICATOR™ 
Our Famous 1050 DUPUCATOR has now been con­
verted to service the ATARI '· 520 Sf. This is a revolu· 
tionary. new. software only. disk copy system. Now 
you can bock·up heavily copy-guorded and pro­
tected d isks. And. most Important. if new forms of 
software protection should appear on the market. 
Duplicating Technologies will provide you with the 
necessary software upgrades. 

Our exclusive ST DUPLICATOR'" $3 I 95 
comes complete with user 
friendly software and instructions. 4~'s~~pC!ti.. 

"'Constantly Working on New Products and Software." 

DUPLICATING 
TECHNOLOGIES inc. 
Formerly Gardner Compuflng 

99 Jericho Tpke .. Suite 202,Jericho. N.Y. 11753. 

~~'Il.~ (516) 333-5504. 5712 ~:"~l~' (516) 333-5950 

g'':'~';6.<LY (516) 333-5805 II f.;;. fM. 
TERMS; V.-'e accept American &pre5l. Vim. MasterCard 0fId CO.D. 0fderJ. Foreign Ofdefl 

mu,' oe In Us. doltors. AJI pononol checks aUow 14-do)1J to Cleor. SIlJpplng: 7·10aon. 

c. Itoh's Riteman F + and C + . 
How can so much printer 

cost so little? 
If you've been looking for a quality printer that's 
small enough to fit in a briefcase or on the cor· 
ner of you r desk. sturdy enough to take day-in, 
day-out printing without a whimper, and inex· 
pensive enough to save your wallet from that 
emply feeling, look no further. 

C. Itoh 's Riteman F + (for Apple~ IBM® and 
Atari®) and C + (for Commodore®) gives you a 
lot of printer for the money. 

For sta rters, they' lt give you easy·to-read 
print with full descenders. In bold, italic , under­
line. subscript, superscript and more. At up to 
44 lines per minute. And one button shifts you 
from draft to c risp, readable Near Letter 
Quality. 

What 's more, the Riteman F + and C + fea­
ture an exclusive front paper feed design that 
makes loading paper really easy for the first 
time . According to PC Magazine , which 
awarded the printer the coveted Editor's 
Choice, "'The most unique aspect of the [F + 
and C + ] is its paper feed and platen system. 
The paper never jams, alignment is easy and 
the impression is good. In addition [it] supports 
a high·resolution graphics mode like that of the 
IBM® and Epson FX® series printers:' 

Like all printers in the C. ltoh Riteman line-up, 
the F + and C + are quality built and backed by 
a full one·year warranty. 

Want a great little printer at a great price? Get 
yoursel f a Riteman. From C. Itoh. 

c. 
C. Itoh Digital Products, Inc. 

19750 S. Vermont Avenue · Suite 220 · Torrance, CA 90502 
Telephone: (213) 327-2110 or (800) 423·0300 



ArcticFox

For Amiga
Robert J. Stumpf

A bolt of lightning shatters the dark

ness, momentarily joining earth and

sky on the distant horizon. The tops of

nearby ridges are burned into your vi

sion, lingering briefly, to be replaced by

the uncertain sense of barely perceived

shapes all around. Inside, the dimly lit

control panel and the flashing static on

the useless radar display combine with

the ever-present clanking and grinding

of your tracks to echo nature's efforts

outside. It's small comfort to know that

the storm will also hamper the aliens in

their efforts to locate and destroy your

battle tank, the ArcticFox. As you grind

on through the dark, you peer through

the viewport at the world outside and

try to find order in your occasional

glances at the erratic radar screen, the

ArcticFox moves slowly inward, from

the entry point through the perimeter

force field toward what you hope is the

alien command center, which is even

now directing all of the forces gathered

against you.

Slowly, the storm outside begins to

subside, and you head toward dimly

seen mountains on the horizon. As the

radar begins to function effectively

once more, you pick up two alien units

on the scope, bearing down from the

north at a speed which could only be

that of aircraft.

Quickly, you reverse to the left to

help the gun move as rapidly as possi

ble. This time, you make it with sec

onds to spare and spot the pair of

aircraft just as your warning system

indicates that your presence has been

reported to the alien's command center.

The aircraft are still out of your gun's

range, but there is no time to wait—

your primary mission is to destroy the

command center, not to play tag with

alien birds. You check your missile

stores, then execute a quick launch. The

radar display is replaced by a view from

the camera in the nose of the missile.

Except for changing direction, the Arctic-

Fox's controls and your fate are now

locked into the missile's flight guidance

system.

As you guide the missile in toward

the target, the aircraft roll sideways and

begin to separate. A quick flip to the

right, and you see your target looming

large on the missile's screen. With a

flash and a sound like thunder, one of

them is gone. Now it's up to the gun, as

the survivor swoops down on you. A

little quick maneuvering with Arctic-

Fox's restored controls, and you tense

as the shells come toward you. A near

miss, thanks to your maneuvers, and

now your gun swivels to track your

attacker. You press the fire button, and

the voice of ArcticFox speaks with a

loud roar. A direct hit, and now there

are none. But much remains to be

completed.

The foregoing action is an excerpt

from ArcticFox, a strategy/action game

for the Amiga from Electronic Arts.

With 3-D full-color graphics and in

credibly realistic sound (even to the

track noises changing when you drive

up a hill or over a destroyed enemy

vehicle), ArticFox provides a very so

phisticated Arctic environment of snow-

fields, glaciers, hills, ridges, mountains,

and impassable crevices in the icy ter

rain. Over these barriers you must drive

your ArcticFox supertank to fight against

a legion of alien tanks, aircraft, rocket

This
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ArcticFox 
For Amigo 
Robert j. Stumpf 

A bolt of lightning shatters the dark­
ness, momentarily joining earth and 
sky on the distant horizon. The tops of 
nearby ridges are burned into your vi­
sion, lingering briefl y, to be replaced by 
the uncertain sense of barely perceived 
shapes all around. Inside, the dimly lit 
control panel and the flashing static on 
the useless radar display combine with 
the ever-present clanking and grinding 
of your tracks to echo nature's efforts 
outside. It 's small comfort to know that 
the storm will also hamper the aliens in 
their efforts to locate and destroy your 
battle tank, the ArcticFox. As you grind 
on through the dark, you peer through 
the viewport at the world outside and 
try to find order in your occasional 
glances at the erratic radar screen. the 
ArcticFox moves slowly inward, from 
the entry point through the perimeter 
force field toward what you hope is the 
alien command center, w hich is even 
now directing all of the forces gathered 
against you. 

Slowly, the storm outside begins to 
subside, and you head toward dimly 
seen mountains on the horizon. As the 
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radar begins to fu nction effectively 
once more, you pick up two alien units 
on the scope, bearing down from the 
north at a speed which could only be 
that of aircraft . 

Quickly, you reverse to the left to 
help the gun move as rapidly as poss i­
ble. This time, you make it with sec­
onds to spare and spot the pair of 
aircraft rust as your warning system 
indicates that your presence has been 
reported to the alien 's command center. 
The aircraft are still out of your gun 's 
range, but there is no time to wait­
your primary mission is to destroy the 
command center, not to play tag with 
alien birds. You check your missile 
stores, then execute a quick launch . The 
radar display is replaced by a view from 
the camera in the nos,e of the missile. 
Except for changing direction, the Arctic­
Fox's controls and your fate are now 

locked in to the missile's flight guidance 
system . 

As you guide the missile in toward 
the target. the aircraft roll sideways and 
begin to separa te. A quick flip to the 
right, and you see your target looming 
large on the missile's screen. With a 
flash and a sound like thunder, one of 
them is gone. Now it's up to the gun, as 
the survivor swoops down on you. A 
little quick maneuvering with Arctic­
Fox's restored controls, and you tense 
as the shells come toward you. A near 
miss, thanks to your maneuvers, and 
now your gun swivels to track your 
attacker. You press the fire button, and 
the voice of ArcticFox speaks with a 
loud roar. A direct hit, and now there 
are none. But much remains to be 
completed . 

The foregoing action is an excerpt 
from ArcticFox, a s trategy laction game 
for the Amiga from Electronic Arts. 
With 3-D (ull -color graphics and in­
credibly realistic sound (even to the 
track noises changing when you drive 
up a hill or over a destroyed enemy 
vehicle), ArticFox provides a very so­
phisticated Arctic environment of snow­
fields, glaciers, hills, ridges, mountains, 
and impassable crevices in the icy ter­
rain . Over these barriers you must drive 
your ArcticFox supertank to fight against 
a legion of alien tanks, aircraft, rocket 
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Davidson Introductory math program, • • • • 
ages 6-12 

SImon & Schuster Typing instruction program • • • • 
The Leamlng Reading readiness program. • • • • 
Company grades K-2 

4. New Improved MaslerType Scarborough Typing Instruction program • • • • • 
5. Rocky's Boots The Leamlng Science and logic program. • • • Company ages 10 and up 
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5. lij:)rd Perlecl WordPerfect Word processor • • 
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NRI Trains You AtHome—As You Build Your Own IBMCompatible Computer

GET THE KNOW-HOW
TO REPAIR EVERY

COMPUTER ON THIS PAGE.
Learn the Basics the NRI

Way-and Earn Good

Money Troubleshooting

Any Brand of Computer
The biggest growth in jobs

between now and 1995,

according to Department of

Labor estimates, will occur in

the computer service and repair

business, where demand for

trained technicians will

actually double.

You can cash in on

this opportunity—either

as a full-time corporate

technician or an inde

pendent service-person

—once you've learned all

the basics of computers

the NRI way. NRI's

practical combination of

"reason-why" theory and

"hands-on" building skills

starts you with the funda

mentals of electronics, then

guides you through advanced

electronic circuitry and on into

computer electronics. You also learn

to program in BASIC and machine

language, the essential languages for

troubleshooting and repair.

Total Computer Systems

Training, Only From NRI
No computer stands alone... it's part

of a total system. To really service and

repair computers, you have to under

stand computer systems. And only NRI

includes a complete computer system as

part of your training, preparing you for

the real world of computer servicing.

You start with the step-by-step

assembly of the highly rated, IBM

compatible Sanyo 550 Series com
puter. You install and troubleshoot the

"intelligent" keyboard. Then you

assemble the power supply, install the

disk drive and extra memory to give

you a powerful 256K RAM system.

Finally, you interface the high-

resolution monitor and dot-matrix

printer and begin to use the $1,000

worth of software that's included.

You're learning about, working with,

servicing and troubleshooting an entire

IBM Is a Registered Trademark of IBM
Corporation.

Epson Is a Registered TrBdemi* of Epson

America, Inn

Apple and the Appto logo are Reglitored

Trademarks ot Apple Computer, Inc

Compaq is a Registered Trademark ol
COMPAQ Computer Corporation.

personal NRI instructor and the NRI

technical staff, ready to answer your

questions and help you when you need

it. You get it all from NRI!

100-Page Free

Catalog Tells More

Send the postage-paid reply

card today for NRI's big

100-page color catalog

on NRI's electronics

training, which gives

you all the facts about

NRI courses in Micro

computers, Robotics,

Data Communi

cations, TV/

< Audio/

Video Serv

icing, and

other grow

ing high-tech

career fields.

If the reply card

is missing, write to

the address below.

computer system-

monitor, keyboard, com

puter, disk drive, power

supply, and printer—all

the essentials you'll

meet every day as a professional

computer service technician.

No Experience Needed,

NRI Builds It In
This is the kind of practical, hands-on

experience that makes you uniquely

prepared, with the skills and confidence

you need for success. You learn at your

own convenience in your own home.

No classroom pressures, no night

school, no need to quit your present job

until you're ready to make your move.

Your training is backed up by your

Your NRI course includes the • ISM PC

compatible Sanyo computerwith memory

expansion to2KK RAM • high-resolution monitor • double-

density) double-sided disk time • "intelligent" keyboard
• dot-matrix printer with near-letter-quality mode* NRI Dis

covery Lab- to teach circuit design and operations • digital
multimeter • logic probe ■ spread sheet • word processing

software—and more.

' SCHOOLS

McGraw-Hill Continuing Education Center

3939 Wisconsin Avenue, NW '
Washington, DC 20016 |

We'll Give You Tomorrow.

NRI Trains You At Home-As You Build Your Own mM-CompatibJe Computer 

GET THE -HOW 
EVERY TO 

Leam the Basics the NRI 
Way-and lam Good 
Money Troubleshooting 
Any Brand of Computer 
The biggest growth in jobs 
between now and 1995, 
according to Department of 
Labor estimates, will occur in 
the computer service and repair 
business, where demand for 
trained technicians will 
actually double. 

You can cash in on 
this opportunity-either 
as a full-time corporate 
technician or an inde­
pendent service-person 
-once you've learned all 
the basics of computers 
the NRI way. NRl's 
practical combination of 
"reason-why" theory and 
"hands-on" building skills 
starts you with the funda­
mentals of electronics, then 
guides you through advanced 
electronic circuitry and on into 
computer electronics. You also learn 
to program in BASIC and machine 
language, the essential languages for 
troubleshooting and repair. 

Total Computer Systems 
training, Only From NRI 
No computer stands alone ... it's part 
of a total system. To really service and 
repair computers, you have to under­
stand computer systems. And only NRI 
includes a complete computer system as 
part of your training, preparing you for 
the real world of computer servicing. 

You start with the step-by-step 
assembly of the highly rated, IBM 
compatible Sanyo 550 Series com­
puter. You install and troubleshoot the 
"intelligent" keyboard. Then you 
assemble the power supply, install the 
disk drive and extra memory to give 
you a powerful 256K RAM system. 
Finally, you interface the high­
resolution monitor and dot-matrix 
printer and begin to use the $1,000 
worth of software that's included. 
You're learning about, working with, 
servicing and troubleshooting an entire 
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computer system­
monitor, keyboard, com­
puter, disk drive, power 
supply, and printer-all 
the essentials you'll 
meet every day as a professional 
computer service technician. 

No Experience Needed, 
NRI Builds It In 
This is the kind of practical, hands-on 
experience that makes you uniquely 
prepared, with the skills and confidence 
you need for success. You learn at your 
own convenience in your own home. 
No classroom pressures, no night 
school, no need to quit your present job 
until you're ready to make your move. 
Your training is backed up by your 

personal NRI instructor and the NRI 
technical staff, ready to answer your 
questions and help you when you need 
it. You get it all from NRI! 

'OHage Free 
Catalog Tells Moro 
Send the postage-paid reply 
card today for NRl's big 

l()().page color catalog 
on NRl's electronics 
training, which gives 
you all the facIs about 

NRI courses in Micro­
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cations, 1V / 
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If the reply card 
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launchers, and reconnaissance sleds.

Each threatens your mission, which is

to destroy the enemy's command cen

ter. Time is crucial, since inside the

alien's force field, oxygen converters

are busily replacing the earth's air with

an alien atmosphere. Your overall strat

egy for penetrating the alien defenses,

and your tactical skill in maneuvering

and fighting with the ArcticFox, will

make all the difference.

ArcticFox contains a preliminary

training scenario in addition to both

Beginner and Tournament levels of

play. You'll appreciate this. Practice is

necessary, as both levels of play offer a

challenge to your ability to outmaneu-

ver the computer-directed alien forces

and outfight them, if you must. This

game combines lengthy periods of stra

tegic maneuvers with fast and furious

tactical action, and should appeal not

only to those with lightning-quick re

flexes and uncanny eyesight, but also to

those with a taste for both strategy and

action.

ArcticFox

Electronic Arts

1820 Gateway Dr.

San Mateo, CA 94404

S39.95

Paul Whitehead Teaches Chess
Larry Krengel

Requirements: Apple U-series computer

with 64K minimum; Commodore 64; IBM

PC/PCjr and compatibles. A disk drive is

also required.

Paul Whitehead was a better chess

player than the average high school

student. So good, in fact, that before he

completed his teenage years he had

won a number of chess titles, including

the Masters Division of the American

Chess Championship. Now, the young

chess master has concocted a computer

chess tutorial which includes a program

that teaches the fine points of the age-

old game of chess, as well as a chess

program for you to play against.

Paul Whitehead Teaches Chess is

two programs contained on several

disks—for example, a four-disk set in

the Apple version and a three-disk set

for Commodore. The main instruction

al program provides tutoring for what

Whitehead terms "absolute beginner to

middle-level" players. (By the way, his

middle level is well above my high

level.) The second program, called The

Coffeehouse Chess Monster, is a chess

opponent program.

The tutorials are divided into 11

groups. A poster-size road map gives

the user an overview. The tutorials cov

ering the rules include topics such as

How the Pieces Move and How the Pieces

Capture, progressing to Checkmate and

Stalemate Is Better Than losing.

When you're ready to move on

from the basics, other tutorials come

under such headings as Opening Princi

ples, Tactics, and Strategy. The last of

these three—Strategy—includes 167

separate screens.

Despite the large size of the tutori

al, you're never stuck within the pro

gram. 1 really appreciated the fact that I

wasn't trapped in any long runs of se-

quenced screens. I could duck out any

GARD ISO

time I wanted and move to any other

screen I requested.

I've been playing chess for over 30

years, but I never heard of Grab's At

tack or a Pirc Defense. Paul has, and he

includes it in his instruction. Do you

know what Giuoco Piano is, or how to

handle a desperate knight? Whitehead

will fill you in.

If you must sacrifice a piece, you'll

find five good ways to do it. When you

think you know your stuff, try one of

the quizzes contained in the program.

At any time, with any board on the

screen, you can invite the Coffeehouse

Chess Monster to play out the board.

You can choose which side you want to

play. In fact, you can even ask the

Monster to play both sides while you

watch. The chess program has nine lev

els of play, and uses the standard alge

braic notation system—as does the

tutorial program.

Before I finish, I really must men

tion the documentation—all four pages

of it. That's right—a total of four small

pages of instructions. The program is

just that simple to use.

If you want to sharpen your chess

game, your money will be well invested

in Paul Whitehead Teaches Chess.

Paul Whitehead Teaches Chess

Enlightenment

1240 Sanchez St.

San Francisco, CA 94114

$49.95

Brimstone
Neil Randall

Requirements: Apple U-series computer

with 64K minimum; Commodore 64; Atari

4Q0/800/Xl/XE(64Kminimum with two

disk drives); Atari ST computer; IBM

PC/PCjr and compatibles; Apple Mac

intosh.

Brimstone, the third release in Broder-

bund/Synapse's Electronic Novels se

ries, is perhaps the most literary of all

text adventures to date. Literary, that is,

in its constant attempt to place the play

er in a world that recalls other stories

and other worlds seen before. With ref

erences throughout to Dante, William

Blake, and the medieval romance Sir

Gawain and the Green Knight, Brimstone

occupies a special place in the history of

the computer text adventure.

The Dream Vision

Not that it's the first adventure to refer

to other books. Far from it. Windham

Classics' Treasure Island, Alice in Won

derland, and The Wizard of Oz are based

on existing books, as are Telarium's

Fahrenheit 451 and Nine Princes in Am

ber, Infocom's The Hitchhiker's Guide to

the Galaxy, Bantam's The Fourth Proto

col, and Addison-Wesley's The Hobbit.

What separates Brimstone from these

adventures is that Brimstone is not an

adaptation. Brimstone's adventure al

ludes to several literary works, and the

allusions are enticing, but it is an entire

ly new story.

Brimstone traces the dream vision

of Sir Gawain, an Arthurian knight.

The player's commands move Gawain

from place to place through the dream,

and the knight-—-like all knights worth

their salt—has a specific quest and a

specific deadline by which to accom

plish it. In this sense, the story is remi

niscent of the period of medieval

romance characterized by the poem Sir

Gawain and the Green Knight. Knowing

the poem doesn't help in general, but to

end the quest (and this shouldn't give

too much away), it won't hurt to have

finished reading the poem.

The world of the dream vision is

not Arthurian England. Most of the

travels take the knight through a com

bination of Dante's hell (from the Infer

no) and William Blake's special world.

To give just a couple of examples of

how Brimstone reflects its literary

sources: the knight meets Blake himself

(and other Blakean characters), and on

his wall is a painting that shows the

scenes from Blake's great poetic work,

Songs of Innocence. And the Under

world sequence starts in the great ice

66 COMPUTEI October 1986

launchers, and reconnaissance sleds. 
Each threatens your mission, which is 
to destroy the enemy's command cen­
ter. Time is crueidl, since inside the 
alien 's force field, oxygen converters 
are busily replacing the earth's air with 
an alien atmosphere. Your overall strat­
egy for penetrating the alien defenses, 
and your tactical skill in maneuvering 
and fighting with the ArcticFox, will 
make all the difference. 

ArcticFox contains a preliminary 
training scenario in addition to both 
Beginner and Tournament levels of 
play. You'll appreciate this. Practice is 
necessary, as both levels of play offer a 

challenge to your ability to outmaneu­
ver the computer-directed alien forces 
and outfight them, if you must. This 
game combines lengthy periods of stra­
tegic maneuvers with fast and furious 
tactical action, and should appeal not 
only to those with lightning-quick re­
flexes and uncanny eyesight, but also to 
those with a taste for both strategy and 
action. 

ArcticFox 
Electronic Arts 
J 820 Gateway Dr. 
Sail Mateo, CA 9~404 
$39.95 

Paul Whitehead Teaches Chess 
Larry Krengel 

Requirements: Apple II-series computer 
with 64K minimum; Commodore 64; IBM 
PC/ PCjr alld compatibles. A disk drive is 
also required. 

Paul Whitehead was a better chess 
player than the average high school 
student. So good, in fact, that before he 
completed his teenage years he h~d 
won a number of chess titles, including 
the Masters Division of the American 
Chess Championship. Now, the young 
chess master has concocted a computer 
chess tutorial which includes a program 
that teaches the fine points of the age­
old game of chess, as well as a chess 
program for you to play against. 

Palll Whitehead Teaches Chess is 
two programs contained on several 
disks- for example, a four-disk set in 
the Apple version and a three-disk set 
for Commodore. The main instruction­
al program provides tutoring for what 
vJhitehead terms "absolute beginner to 
middle-level" players. (By the way, his 
middle level is well above my high 
leveL) The second program, called Tile 
Coffeehouse Chess Monster, is a chess 
opponent program. 

The tutorials are divided into 11 
groups. A poster-size road map gives 
the user an overview. The tutorials cov­
ering the rules include topics such as 
How the Pieces Move and How the Pieces 
Capture, progressing to Checkmate and 
Stalemate Is Better Thall Losing. 

When you're ready to move on 
from the basics, other tutorials come 
under such headings as Opening Princi­
ples, Tactics , and Strategy. The last of 
these three-Strategy-includes 167 
separate screens. 

Despite the large size of the tutori­
al, you 're never stuck within the pro­
gram. I really appreciated the fact that I 
wasn ' t trapped in any long runs of se­
quenced screens. I could duck out any 
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time I wanted and move to any oth~r 
screen I requested. 

I've been playing chess for over 30 
years, but I never heard of Grob's At­
tack or a Pirc Defense. Paul has, and he 
includes it in his instruction. Do you 
know what Giuoco Piano is, or how to 
handle a desperate knight? Whitehead 
will fill you in. 

If you must sacrifice a piece, you ' ll 
find five good ways to do it. When you 
think you know your stuff, try one of 
the quizzes contained in the program. 

At any time, with any board on the 
screen, you can invite the Coffeehouse 
Ciless MOllster to play out the board. 
You can choose which side you want to 
play. In fact, you can even ask the 
M01lster to play both sides while you 
watch. The chess program has nine lev­
els or play, and uses the standard alge­
braic notation system-as does the 
tutorial program. 

Before I finish, I really must men­
tion the documentation-all four pages 
of it. That's right-a total of four slllall 
pages of instructions. The program is 
just that simple to use. 

If you want to sharpen your chess 
game, your money w ill be well invested 
in Paul Whitehead Teaclles Chess. 

Paul Whitehead Teaches Chess 
Enl igll tef/ment 
J 240 Sallcllez St. 
Sa" Fra1lcisco, CA 941 14 
$49.95 

Brimstone 
Neil Randall 

Requirements: Apple ll-series computer 
with 64K minimllm; Commodore 64; Atari 
400/ 800/ XL / XE (64K millillllllllwitlltwo 
disk drives); Atari ST computer; IBM 
PC/ PCjr alld compatibles; Apple Mac­
illtosh. 

Brimstolle, the third release in Br0der­
bund/Synapse's Electronic Novels se­
ries, is perhaps the most literary of all 
text adventures to date. Literary, that is, 
in its constant attempt to place the play­
er in a world that recalls other stories 
and other worlds seen before. With ref­
erences throughout to Dante, William 
Blake, and the medieval romance Sir 
Gawa;'l and tile Green Knigllt , Brimstoue 
occupies a special place in the history of 
the computer text adventure. 

The Dream Vision 
Not that it 's the first adventure to refer 
to other books. Far from it. Windham 
Classics' Treasure Island, Alice ill Won­
derland, and Th e Wizard of Oz are based 
on existing books, as are Telarium's 
Fahrenheit 451 and Ni1le Princes in Am­
ber, lnfocom's The Hitchhiker's Guide to 
tile Galaxy, Bantam's The FOllrth Proto­
col, and Addison-Wesley's Til e Hobbit. 
What separates Brimstone from these 
adventures is that Brimstollf is not an 
adaptation. Brimstone's adventure al­
ludes to several literary works, and the 
allusions are enticing, but it is an entire­
ly new story. 

Brimstolle traces the dream vision 
of Sir Gawain, an Arthurian knight. 
The player's commands move Gawain 
from place to place through the dream, 
and the knight-like all knights worth 
their salt-has a specific quest and a 
specific deadline by which to accom­
plish it. In this sense, the story is remi­
niscent of the period of medieval 
romance characterized by the poem Sir 
Gawain and the Green Knight. Knowing 
the poem doesn 't help in general, but ·to 
end the quest (and this shouldn't give 
too much away), it won' t hurt to have 
finishes reading the poem. 

The world of the dream vision is 
not Arthurian England. Most of the 
travels take the knight through a com­
bination of Dante's hell (from the lllfer­
liD) and William Blake's specia l world. 
To give just a couple of examples of 
how Brimstone reflects its literary 
sources: the knight meets Blake himself 
(and other Blakean characters), and on 
his wall is a painting that shows the 
scenes from Blake's great poetic work, 
Songs of ImlOcellce. And the Under­
world sequence starts in the great ice 



Attention

Programmers

COMPUTE! magazine is

currently looking for

quality articles on

Commodore, Atari,

Apple, and IBM

computers (including

the Commodore

Amiga and Atari ST). If

you have an interesting

home application,

educational program,

programming utility, or

game, submit it to

COMPUTE!, P.O. Box

5406, Greensboro, NO

27403. Or write for a

copy of our "Writer's

Guidelines."

Answer: 104051""

Question: Which computer is the first
in the world to give you 1Megabyte of
power for under$1,000?

The 1040ST is a major breakthrough in personal computers.

Indeed, it's the world's first computer with an original list

price that represents less than $1 per kilobyte.
To give you an idea of what an extraordinary accomplish

ment that is, let's look at the price-per-kilobyte figures for

some well-known competitors.

The Macintosh,™ for example, comes in at over $4 per

kilobyte, the Amiga™ is over $5 per kilo
byte and the PC ATrM is a whopping $9.

In contrast, the 1040ST comes in at

an incredible 98 cents per kilobyte and

a total price ofjust $999a5 for the com

plete system: CPU, disk drive and

high-resolution monochrome

monitor.
ATARI and 1040ST are trademarks of Atari Corp.
Amiga is a trademark of Commodore-Amiga, Inc.

AT is a trademark of International Business

Machines. Inc.
Macintosh is a trademark licensed to Apple Computer, Inc.
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computers (including 
the Commodore 
Amiga and Atari ST). If 
you have an interesting 
home application, 
educational program, 
programming utility, or 
game, submit it to 
COMPUTE!, P.O. Box 
5406, Greensboro, NC 
27403. Or write for a 
copy of our "Writer's 
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Answer: 104051'· 
Question: Which computer is the first 
in the world to give you 1 Megabyte of 
power for under $1,000? 

The 10405T is a major breakthrough in personal computers. 
Indeed, it's the world's first computer with an original list 
price that represents less than $1 per ki lobyte. 

To give you an idea of what an extraordinary accomplish­
ment that is, let's look at the price-per-kilobyte figures for 
some well -known competitors. 

The Macintosh,'· for example, comes in at over $4 per 
kilobyte, the Amiga'· is over $5 per kilo­
byte and the PC AT '· is a whopping $9. 

In contrast, the 10405T comes in at 
an incredible 98 cents per kilobyte and 
a total price of just $999" for the com­
plete system: CPU, disk drive and 
high- resolution monochrome 
monitor. 
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field of the Inferno, which science fic

tion fans might know from the Niven-

Pournelle novel of the same name.

A Sense Of Being There
It plays well. Like the other two works

in the Electronic Novels series, Mind-

wheel and Essex, Brimstone has a sophis

ticated parser and is a pleasure to read.

It does take a long time to play if you

have a Commodore 64, because it con

tinually accesses the disk.

It is not extremely difficult; there is

a way out of each trouble area, and

there are no impossible puzzles (I say

this even though I've hit what seems a

dead end, for the time being anyway.)

But the descriptions are useful and de

tailed, providing a real sense of being

there, and the quest is both unique and

interesting. I know that there are no

adventures like it, and there may never

be again. Its greatest appeal is to those

who have read a fair bit, but it should

appeal to all adventure gamers.

There is a sense that Brimstone is a

book to read, not a game to play. I

personally feel that we need more such

products, but fans of ZORK-like puzzles

may not agree. You are taken step by

step through the story, and you get

stuck only infrequently. Furthermore,

the game's difficulty increases as you

go through it; most of the head scratch

ing comes toward the end. As literature,

it's excellent—the story's end should be

its climactic and most gripping part—

but games often fail in this respect. Still,

there is enough to Brimstone to keep

you occupied for a long time, whether

or not you are interested in the litera

ture from which it is derived. All in all,

this is the best so far in a very promising

series.

Brimstone

Brederbund/Synapse

17 Paul Dr.

San Rafael, CA 94903-2107

$44.95 (Apple II series, Macintosh, IBM,

and Atari ST)

$39.95 (Commodore 64 and Atari

400/800/Xl/XE)

COMPUTE!
TOLL FREE
Subscription

Order Line

1-800-247-5470
In 1A 1-800-532-1272

Fooblitzky
James V. Trunzo

Requirements: Apple II+, He, or He com-

puter with a minimum of 128K; Atari XL

or XE computer with a minimum of 48K

and 810 or 1050 disk drive; or IBM

PC/XT/AT computer and compatibles

with 128K, graphics card, and preferably a

composite monitor.

Fooblitzky is a city. The "coin of the

realm" is the fooble. The inhabitants of

Fooblitzky (meaning you and any other

players) are dogs. Except for the Chance-

man: He's the guy in the black cape

who might give you foobles or a free

turn—or drop a piano on your head,

sending you to the hospital. Sound biz-

zare? It is. Sound like fun? You bet.

Fooblitzky is a new release from

Infocom, and it's unlike anything previ

ously offered by the company. Com

bining many elements found in popular

board games, Fooblitzky is a computer

ized scavenger hunt, enhanced by ani

mated graphics. Each player—

personified by a dog—must acquire 4

correct items out of a possible 18 and

return them to a checkpoint to be de

clared the winner. Certainly, it's not as

easy as it sounds.

Standing between you and success

are numerous obstacles,, not of the

monster type, but more appropriately,

of the nuisance type. The Chanceman,

for instance, might appear on any turn

and swipe one of your cherished ob

jects; or another player may choose to

bump you by landing on your space,

knocking all the objects you are carry

ing to the ground, and then taking one

of them. You could also get hit by a car

while crossing a street and end up in

the hospital. Or you simply might have

the wrong objects.

If this sounds too juvenile, not to

worry. The game's mechanics are

amusing and simple, but the underly

ing principles around which the game is

built are the same ones which make

Monopoly a classic. The need for logic

and strategy are essential and challeng

ing. As a player, you must always ob

serve, eliminate, and plan. You must

constantly make decisions. How to

move, where to move, how many foo

bles to spend, what objects to buy, to

cross against traffic or to lose time wait

ing for a light to change are questions

that must be resolved. Like a game of

chess, it helps to think several turns

ahead because you're racing against the

other players, whose purpose is the

same as yours.

Probably no game on the computer

software market today gives one the

feel of playing a board game as much as

does Fooblitzky. From the spinning rou

lette-type wheel (which dictates how

many moves you have per turn) to the

movement around the game board on

the screen, Fooblitzky marries the book

keeping skills of the computer to the

tactile satisfaction of board gaming.

Also adding to this board game quality

are the package contents: four colorful

wipe-off workboards, four matching

markers, the Fooblitzky Official Ordi

nances, and, of course, the computer

disk.

Fooblitzky is a tough game to re

view. It's so different from other com

puter games that it almost requires that

one look at the entire package before

buying it—because it probably isn't for

everyone's tastes. However, if you're

looking for a game which the entire

family can play and enjoy, this 2-4

player game might be the ideal choice.

Fooblitzky

Infocom

125 CambridgePark Dr.

Cambridge, MA 02140

$39.95 (all versions)

To receive

additional

information from

advertisers in

this issue, use

the handy reader

service cards in

the back of .

the magazine.
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field or the Inferno, which science Hc· 
tion rans might know rrom the Niven· 
Poumelle novel or the same name. 

A Sense Of Being There 
It plays well . Like the other two works 
in the Electronic Novels series, Mind· 
wheel and Essex, Brimstoue has a sophis· 
ticated parser and is a pleasure to read. 
It does take a long time to play if you 
have a Commodore 64, because it con­
tinually accesses the disk. 

It is not extremely difricult; there is 
a way out or each trouble area, and 
there are no impossible puzzles (l say 
this even though I've hit what seems a 
dead end, for the time being anyway.) 
But the descriptions are useful and de· 
tailed, providing a real sense of being 
there, and the quest is both unique and 
interesting. I know that there are no 
adventures like it, and there may never 
be again. Its greatest appeal is to those 
who have read a fair bit, but it should 
appeal to all adventure garners. 

There is a sense that Brimstone is a 
book to read, not a game to play. I 
personally feel that we need more such 
products, but fans of ZORK-like puzzles 
may not agree. You are taken step by 
step through the story, and you get 
stuck only infrequently. Furthermore, 
the game's difficulty increases as you 
go through it; most of the head scratch­
ing comes toward the end. As literature, 
it's excellent-the story's end should be 
its climactic and most gripping part­
but games often fail in this respect. Still, 
there is enough to Brimstone to keep 
you occupied for a long time, whether 
or not you are interested in the litera­
ture from which it is derived. All in all, 
this is the best so far in a very promising 
series. 

Brimstone 
Br0derbu"d/ Sy"apse 
17 Paul Dr. 
Sa" Rafael, CA 94903-2101 
$44.95 IApple 11 series, Maci,lIosh, IBM, 

a"d Alari ST) 
$39.95 (Commodore 64 a"d Alari 

400/800/XL/XE) 

COMPUTE! 
TOLL FREE 

Subscription 
Order Line 
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Fooblitzky 
James V. Trunzo 

Requirements: Apple 1I +, lie, or lIe com­
puter with a minimum of 128K; Atari XL 
or XE computer with Q minimum of 48K 
alld 810 or 1050 disk drive; or IBM 
PC/ XT/ AT compuler a"d compalibles 
wilh 128K, graphics card, alld preferably a 
composite monitor. 

Fooblitzky is a city. The "coin of the 
realm" is the fooble. The inhabitants of 
Fooblitzky (meaning you and any other 
players) are dogs. Except for the Chance­
man: He's the guy in the black cape 
who might give you foobles or a free 
tum-or drop a piano on your head, 
sending you to the hospital. Sound biz· 
zare? It is. Sound like fun? You bet. 

Fooblitzky is a new release from 
Infocom, and it's unlike anything previ­
ously offered by the company. Com­
bining many elements found in popular 
board games, Fooblitzky is a computer­
ized scavenger hunt, enhanced by ani· 
mated graphics. Each player­
personified by a dog-must acquire 4 
correct items out of a possible 18 and 
return them to a checkpoint to be de· 
elared the winner. Certainly, it 's not as 
easy as it sounds. 

Standing between you and success 
are numerous obstacles,. not of the 
monster type, but more appropriately, 
of the nuisance type. The Chanceman, 
for instance, might appear on any tum 
and swipe one of your cheri?hed ob­
jects; or another player may choose to 
bump you by landing on your space, 
knocking all the objects you are carry· 
ing to the ground, and then taking one 
of them. You could also get hit by a car 
while crossing a street and end up in 
the hospital. Or you simply might have 
the wrong objects. 

If this sounds too juvenile, not to 
worry. The game' s mechanics are 
amusing and simple, but the underly­
ing principles around which the game is 
built are the same ones which make 
Monopoly a classic. The need for logic 
and strategy are essential and challeng· 
ing. As a player, you must always ob· 
serve, eliminate, and plan. You must 
constantly make decisions. How to 
move, where to move, how many roo· 
bles to spend, what objects to buy, to 
cross against traffic or to lose time wait­
ing for a light to change are questions 
that must be resolved. Like a game of 
chess, it helps to think several turns 
ahead because you 're racing against the 
other players, whose purpose is the 
same as yours. 

Probably no game on the computer 
software market today gives one the 

feel of playing a board game as much as 
does Fooblitzky. From the spinning rou· 
lette- type wheel (which dictates how 
many moves you have per turn) to the 
movement around the game board on 
the screen, Fooblitzky marries the book· 
keeping skills of the computer to the 
tactile satisfaction of board gaming. 
Also adding to this board game quality 
are the package contents: four colorful 
wipe-off work boards, four matching 
markers, the Fooblitzky Ofricial Ordi­
nances, and, of course, the computer 
disk. 

Fooblitzky is a tough game to re· 
view. It's so different from other com­
puter games that it almost requires that 
one look at the entire package before 
buying it-because it probably isn't fo r 
everyone's tastes. However, if you're 
looking for a game which the entire 
family can play and enjoy, this 2-4 
player game might be the ideal choice. 

Fooblitzky 
11lfocom 
125 CambridgePark Dr. 
Cambridge, MA 02140 
$39.95 (a ll versio"s) 

To receive 
additional 

information from 
advertisers in 
this issue, use 

the handy reader 
service cards in 

the back of 
the magazine, 
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your new address.

Renewal. Should you wish to renew your

COMPUTEI subscription before we

remind you to, send your current mailing

label with payment or charge number

or call the Toll Free number listed below.

New Subscription. A one year (12

month) US subscription to COMPUTEI is

$24.00 (2 years, $45.00; 3 years, $65.00.
For subscription rates outside the US,
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Answer: 1040STm

Question: Which computer was

specially designed forpeople
who hate to wait?

Let's face it, any time you spend waiting on a computer is

time wasted. That's why Atari*1 built the 1040STwitha sizzling

clock speed of 8 MHz.

And with 1024K bytes of Random Access Memory, the ST™

gives you an incredible combination of power and speed. {The

PC AT,™ for example, has 512K of memory.)

So you'll spend time working on your ST, instead of

waiting on it.

In addition, the 1040ST costs an

amazingly low $99995, which makes it the

first computer in the world to deliver

1 Megabyte of memory for under $1,000.

(The PC AT costs about $4,500.;

So if you haven't checked

out the ST yet, what are you

waiting for?
ATARI. ST. and 1040ST arB trademarks of Alan Corp.

AT is a trademark of International Business

Machines. Inc.

c 1986 Atari Corp.
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A Complete Pro Football

Prediction Program For The

1986 NFL SEASON

Accurate vs 'Spread1 Since 1981

More Features — More Information In 1986 To

- BEAT THE SPREAD

• • FEATURES • •

Predicted Scores Each Week

Season Schedule By Week/Team

Records & Results:

Scores By Week

Scores By Team

Division Standings

Standings vs Line

Stats — Accumulated & Average

1983-1985 Data Base

Auto Opponent Input

Printed Copy Ail Screens

Easy Update—Playoffs/1987

Dealer Inquiries Invited

54
95 INCLUDES DISK, DOCUMENTATION

SHIPPINGS HANDLING

Apple II - lie - lie

Commodore 64 — 128

IBM PC, Tandy & Compatibles

TRS-80MIII/IV
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Available In Local Newspapers
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Commodore 64

BUSINESS

SOFTWARE
A5-pack of most needed software

for efficient business operations!

General Ledger
• Has 8 general ledger options.

• Provides 150 chart-of-accounts.

• 1500 general journal transactions.

Inventory Management
• Tracking of 1000 inventory items.

• Maintains perpetual inventory records.

• Calculates use, reorders, cost averaging, etc.

Payroll*
• Provides 24 different payroll functions.

• Calculates payroll and tax deductions.

• Ideal for 50 employees or less.

Accounts Receivable/Billing*
• Provides customer sales, credit information,

printed statements and more.

• Handles 11 billing functions. 150 invoices.

75 customers.

Accounts Payable/Checkwriting*
• Combines tracking of vendor payables with an

integrated checkwriting system.

• Maintains master file; provides invoice listings.

'Interfaces with General Ledger software.

9O-Day Limited Factory Warranty

Mfr.Ust:$249.75
ENTIRE SET of 5

Liquidation Price . . .

Kern H-1524-7002-066 Ship, handling: $5.00

NOTE: Also available by individual titles.

Phone (or prices.

*49

Credit card customers can order by phone,

24 hour* a day.

7 day* a week.

Toil-Free: 1-800-328-O609
Sales outside the 49 contiguous states are subject to

special conditions. Please call or write to inquire.

COMB. Direct Marketing Corp. Item H-1524

1405 Xenlum Lane No./ Minneapolis, MN 55441-4494

Send 5-Pack(») of Commodore 64 Business Software

Hem H-1524-7002-066at$49 each plus S5 each for ship.

handling. (Minnesota residents add 6% sales tax. Sorry, no

CO.O. orders.)

□ My check or money order is enclosed.

Charge; D VISA-

Acct. No

D MasterCard, □ American Expre

Exp 1
PLEASE PRINT CLEARLY

Address

City

Sign Here

O Ikil B
+J\*n\*3\ Direct Marketing Corp.

Authorized Liquidator

1405 Xenium Lane North

Minneapolis, Minnesota 55441-4494

Gulf Strike
Michael B. Williams

Requirements: Atari home computer with

48K, joystick required; Apple 11 +, He, He

with 48K, joystick optional; Commodore

64, joystick required; IBM PC/PCjr with

128K.

Gulf Strike is a demanding computer

war-game simulation in which you

compete for territory in and around the

Persian Gulf and the country of Iran.

One player is allied with the U.S.-Iran

ian forces, while the other commands

the Soviet-Iraqi forces. You may play

against another person or the computer.

The balance of victory in Gulf

Strike depends on how many of the 21

victory point squares (actually key cities

in the Middle East) are controlled by

each player. At the onset of the war, the

U.S.-Iranian forces control alt 21 point

squares. Within the game's 25 turns,

the Soviet-Iraqi player must capture 9

of these victory point squares to be

declared victorious; the U.S.-Iranian

player must retain at least 13 victory

point squares to win the game.

Once the winning side is deter

mined, the game calculates the magni

tude of victory. This value equals the

number of enemy hit points eliminated

plus bonus points (for the Soviet-Iraqi

player, based on how fast he or she

overtakes the 9 victory point squares,

and for the U.S.-Iranian player, based

on the number of victory point squares

that the Soviet-Iraqi player failed to

win).

Realistic Terrain

The playing area is represented as a

map extending west to east from the

Tigris and Euphrates Rivers to the east

ern border of Iran and north to south

from the Caspian Sea to the north coast

of the Persian Gulf—an area covering

784 square kilometers. The onscreen

map scrolls in eight directions and

shows the location of all ground, air,

and naval units. The map also shows

the type of terrain in each square kilo

meter. True to the actual terrain, the

map shows deserts, towns, swamps,

rivers, and mountains.

Each turn represents two days of

realtime and consists of three distinct

phases: ground/naval movement, air

movement and combat, and ground/

naval combat. During the ground/

naval movement phase, the players

take turns changing and moving their

ground and naval forces into strategic

positions, taking into account the vari

ous types of terrain. During the air

movement and combat phase, each

player forms an air mission to strike at

ground and naval units. The third

phase is the resolution of ground com

bat by the computer.

Each type of unit has a separate

type of display which describes its cur

rent status. For example, a ground sta

tus window indicates the unit's

formation (one of 6 possibilities); the

number of movement and hit points

remaining for the unit; its nationality,

size, and type (one of 13); and its com

bat values (how much damage it can

inflict on the ground, in the air, or on or

beneath the sea). The air and naval

status windows are similar, but tailored

for airplanes and ships.

Gulf Strike does not attempt to por

tray the details of combat on the screen.

Instead, it relays information regarding

the success and failure of combat

through a status window at the bottom

of the screen, and by simple sound

effects. With the exception of the IBM

version, there is no way to turn off the

sound when you tire of it (of course, if

you are using a Commodore 64, you

can simply turn down the volume on

your monitor).

Each phase in Gulf Strike moves

slowly. Scrolling through the vast play

ing area is a slow process, so it takes

considerable time to probe the abilities

of your units. A full 25-turn game will

certainly take hours to play. For this

reason, Avalon Hill has included a

save-game feature.

Formidable Documentation
As with most entertainment software,

the temptation is to dive right into the

program with only a glance at the man

ual. With Gulf Strike, this is impossible.

The game requires a thorough knowl

edge of how to play before you begin.

Since the game does not occur in real

time, however, you have plenty of time

to read the manual between turns, as

you play the game. Even if you choose

to learn as you go, you will probably

want to read the entire manual at some

point, in order to understand fully what

is going on.

The 43-page manual is necessarily

complex and includes an index for

quick reference. It states that the clarity

of the rules has been verified by Soft

ware Testers of Universal Microcom

puter Programmers (STUMP) and

deemed complete by them in all facets

of instruction. Nonetheless, the high

level of difficulty of the rules is likely to

deter some new war-gamers complete

ly, and may even hamper some sea

soned gamers. Be forewarned: Gulf

Strike is neither a simple nor a simple-

minded game. Playing well requires a

thorough understanding of all the rules.

The IBM PC/PCjr version of Gulf

Strike offers several advanced features
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BUSINESS 

SOFTWARE 
A S-pack of most needed software 
for efficient business operations! 
General Ledger 
• Has 8 general ledger options. 
• Provides 150 chart-ol-accounts. 
• 1500 general journal lransaclions. 

Inventory Management 
• Tracking 011000 inventory items. 
• Maintains perpetual inventory records. 
• Calculates use, reorders, cost averaging, etc. 
Payroll· 
• Provides 24 d ifferent payrolllunClions. 
• calculates payroll and tax deductions. 
• Ideal for 50 employees or less. 

Accounts Receivable/ Billing· 
• Provides customer sales, credit information, 

printed statements and more. 
• Handles ,1 billing functions, 150 Invoices, 

75 customers. 

Accounts Payable/ Checkwriting* 
• Combines tracking of vendor payables With an 

integrated checkwriting system. 
• Maintains master li le; provides invoice listings. 
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Gulf Strike 
Michael B. Williams 

Reqlliremellts: Afari home computer with 
48K, joystick required; Apple 11+ . IIc. li e 
witl! 48K. joystick optional; Commodore 
64. joystick required; IBM PC/ PCjr with 
128K. 

GlIlf Strike is a demanding computer 
war-game simula tion in w hich you 
com pete for territory in and around the 
Persian Gulf and the country of Iran. 
One player is allied with the U.S. - Iran­
ian forces, while the other commands 
the Soviet- Iraqi forces. You may play 
against another person or the computer. 

The balance of victory in Guff 
Strike depends on how many of the 21 
victory point squares (actually key cities 
in the Middle East) are controlled by 
each player. At the onset of the war, the 
U.S.- Iranian forces control all 21 pOint 
squares. Within the game's 25 turns, 
the Sovie t-Iraqi player must capture 9 
o f these victory point squares to be 
declared victorious; the U.s.- Iran ian 
player must reta in at least 13 vic tory 
pOint squares to win the game. 

Once the winning side is deter­
mined, the game calculates the magni­
tude of victory. This value equals the 
number of enemy hit points eliminated 
plus bonus points (for the Soviet-Iraqi 
player, based on how fast he or she 
overtakes the 9 victory point squares, 
and for the U.s. -Iranian player, based 
on the number of victory paint squares 
that the Soviet- Iraqi player failed to 
win). 

Realistic Terrain 
The playing area is represented as a 
map extending \-\'est to east from the 
Tigris and Euphrates Rivers to the east­
ern border of Iran and north to south 
from the Caspian Sea to the north coast 
of the Persian Gulf-an area covering 
784 square kilometers. The onscreen 
map scrolls in eight directions and 
shows the location of all ground, air, 
and naval units. The map also shows 
the type of terrain in each square kilo­
meter. True to the actual terrain, the 
map shows deserts, towns, s \-'.'amps, 
rivers, and mountains. 

Each turn represents two days of 
realtime and consists of three distinct 
phases: ground / naval movement, ai r 
movement and combat, and ground / 
naval combat. During the ground/ 
naval movement phase, the players 
take turns changing and moving their 
ground and naval forces into strategic 
positions, taking into account the vari­
ous types of terra in. During the air 
movement and combat phase, each 

player forms an air mission to strike at 
ground and naval units. The third 
phase is the resolution of ground com­
bat by the computer. 

Each type of unit has a separate 
type of display which describes its cur­
ren: s tatus. For example, a ground sta­
t u s wi n dow indicates th e unit 's 
forma tion (one of 6 possibil ities); the 
number of movement and hit pOints 
remaining for the unit; its national ity, 
size, and type (one of 13); and its com­
bat values (how much damage it can 
infl ict on the ground, in the air, or on or 
beneath the sea). The air and naval 
s tatus windQ\.vs are similar, but tailo red 
for airplanes and ships. 

GIIlf Strike does not attempt to por­
tray the deta ils of combat on the screen. 
Instead, it relays information regarding 
the success and fa ilure of combat 
through a status window at the bottom 
of the screen, and by simple sound 
e ffects. With the exception of the IBM 
version, there is no way to turn off the 
sound when you tire of it (of course, if 
you are us ing a Commodore 64, you 
can simply turn down the volume on 
your monitor) . 

Each phase in Glllf Strike moves 
slowly. Scroll ing through the vast p lay­
ing area is a slow process, so it takes 
considerable time to probe the abili ties 
of your units. A full 2S-turn game will 
certa inly take hours to play. For this 
reason, Avalon Hill has included a 
save-game feature. 

Formidable Documentation 
As with most entertainment software, 
the temptation is to dive right into the 
program with only a glance at the man­
ual. With Glllf Strike, th is is impossible. 
The game requires a thorough knowl­
edge of how to play before you begin. 
Since the game does not occur in real­
time, however, you have plenty of time 
to read the manual between turns, as 
you play the game. Even if you choose 
to learn as you go, you will probably 
want to read the entire manual at some 
point, in order to understand fully what 
is going on. 

The 43-page manual is necessarily 
complex and includes an index fo r 
quick reference. It s tates that the clarity 
of the rules has been verified by Soft­
ware Testers of Universal Microcom­
puter Programmers (STUMP) and 
deemed complete by them in all fa cets 
of instruction. Nonetheless, the high 
level of d ifficulty of the rules is likely to 
deter some new war-garners complete· 
ly, and may even hamper some sea­
soned garners. Be forewarned: Gilif 
Strike is neither a simple nor a simple­
minded game. Playing well requires a 
thorough understanding of all the rules . 

The IBM PC/ PCjr version of Gulf 
Strike offers several advanced features 



and is played entirely with keyboard

commands. This version includes the

additional commands Help, Identify,

Go to a city, and Magnify map. All of

the expansions and modifications for

IBM are detailed in an addendum to the

manual. The Commodore, Atari, and

Apple II versions allow the entire game

to be played by joystick.

Gulf Strike is not a game to be

mastered easily and, for this reason, it is

recommended only for experienced

war-gamers. The game itself is devoid

of polish or glitter, but offers a wide

range of features. Dedicated players

may appreciate the fact that very few

events are determined automatically by

the computer. If you're the type of strat

egist who enjoys taking complete con

trol of the action, Gulf Strike is well

worth your consideration.

Gulf Strike

The Avalon Hill Game Company

4517 Harford Road

Baltimore, Maryland 21214

All versions $30.00 ®

Answer: 1040ST"

Question: Which computer builds
in multiple features instead
ofhidden costs?

It seems that a lot of our competitors design stripped down

computers, and then charge extra for every feature and upgrade

you add.

Atari5' doesn't do that, because we believe the features and

level of performance you want should be built in to begin with.

That's why the 1040ST gives you a full Megabyte of memory.

While the competition only gives you the chance to spend big

dollars trying to improve their memories.

Another trick they use is to make sure

their interfaces don't meet industry stan

dards, so you're locked into their system.

In contrast, the ST™ uses standard inter

faces across the board,suchastheRS-232C

port for serial modem communica

tions and the parallel interface for

an industry standard printer.

Of course, the ST'sbest

built-in is the price, whfch is an

incredible $99995!
ATARI. ST. and 1040ST are trademarks of Alaii Corp.

1986 Atari Corp. AATARI

This Publication
is available in
Microform.
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Includes DeskMate®

software for word pro

cessing, spreadsheet

analysis, telecommuni

cations and more, so you

can use your computer

right away. #25-1000

'\BMI1M international

Business Machines Coip

Tandy Model 3000HD, List 3599. Our

Tandy Model 600, List 1599. Our .
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Latest Prices!
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All Tandy and RS monitors, peripherals . CALL
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and is played entirely with keyboard 
commands. This version includes the 
additional commands Help, Identify, 
Go to a city, and Magnify map. All of 
the expansions and modifications for 
IBM are deta iled in an addendum to the 
manual. The Commodore, Ata ri , and 
Apple II versions allow the entire game 
to be played by ioystick. 

Gulf Strike is not a game to be 
mastered easily and, for this reason, it is 
recommended only for experienced 
war-garners. The game itself is devoid 
of polish or gli tter, but offers a wide 
range of features. Dedicated players 
may appreciate the fact that very few 
events are determined automatically by 
the computer. If you're the type of strat­
egist who enjoys taking complete con­
trol of the action, Glllf Strike is well 
worth your consideration. 

Gulf Strike 
Tire Avaloll Hill Game Compauy 
4517 Harford Road 
Baltimore, Maryland 21214 
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Answer: J0405T'· 
Question: Which computer builds 
in multiple features instead 
of hidden costs? 

It seems that a lot of our competitors design stripped down 
computers, and then charge extra for every feature and upgrade 
you add. 

Atari" doesn't do that. because we bel ieve the features and 
leve l of performance you want shou ld be built in to begin with . 

That's'why the l040ST gives you a full Megabyte of memory. 
While the competition only gives you the chance to spend big 
dollars trying to improve the ir memories. 

Another trick they use is to make sure 
their interfaces don't meet industry stan­
dards, so you 're locked into their system. 
In contrast. the ST'· uses standard inter­
faces across the board,such as the RS-232C 
port for serial modem commun ica­
tions and the parallel interface for 
an industry standard printer. 

Of course, the ST's best 
built-in is the price, which is an 
incredible$999" ! 
AlARI. ST. and 10405T afe trademarks of Alan Corp. 
C '986 Alari Corp. ..J1'-ATARr 
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SAVE 20 - 400/0 
Off List on All Tandy and RS Equipment 

Tho IBM" PC com- Call For 
patlble computer thera 
ahead of the crowdl 
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l Olus 1·2·3. LISt 495, Our . CALL 
WOfclstar ProfessIOnal , List 395. Our CAll 
OMP 130 Pnnter, list 350, Our CAll 
EPSON Pnntars CAll 
All Tandy and RS monrlOfS. penpherals CAll 

You .111 be ple&Md .Ith our courteou., ettlc'-nt .. rvlce , .. and .Ith lhe 
know*'ge that .e WILL NOT be uncs.rac»dl Inrll 

= 
FOR COLORADO 
RESIDENTS AND 
INFORMATION 
CALL 303-249-9125. 

GREAT 

-'C""'A'"'L-'L-'T=:O"'L""L-F=:R"'E~E=-=FO=R'""O'"'R'"'D'""'E""'R'"'S""--

1-800-44SHACK 
WESTERN ELECTRONICS 1'.,1 

228 E. MAIN. MONTROSE. COLORADO 81401 HOURS: Mon.· Fri. 9 a.m. ' 5 p.m. 
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Design 64

This full-featured artistic program
ming tool allows you to draw, paint,

erase, and save your creations. Using

the multicolor high-resolution screen

as a canvas, you can easily design a

colorful picture or background screen

for use in BASIC programs or arcade-

style games. "Design 64" is written

entirely in machine language, but no

machine language knowledge is re

quired to use it. This article also in

cludes a short BASIC program which

loads and displays any hi-res picture.

A joystick is optional.

The Commodore 64 can display

complex, detailed high-resolution

pictures, but creating such displays

from BASIC can be a slow, compli

cated process. Like commercial

drawing programs, "Design 64"

lets you draw directly on the hi-res

screen and create highly detailed,

multicolor images, even if you're

not a programmer. Once you've

drawn a picture, you can save it to

disk or tape and reload it for future

viewing or further enhancements.

Since Design 64 is written entirely

in machine language, you must en

ter Program 1 with "MLX," the ma

chine language entry program

published elsewhere in this issue.

Follow the MLX instructions care

fully. When you run MLX, you'll be

asked for a starting address and an

ending address. Here are the ad

dresses you need to enter Program

1 with MLX:

Starting Address: 4CB0

Ending Address: 5537

Load Design 64 with the com

mand LOAD "filename",8,1 for

disk or LOAD "filename",\,I for

Joseph Sexton

tape. To activate the program, type

SYS 19632 and press RETURN.

Hi-Res Drawing
When you activate Design 64, a

yellow pen appears on a blank

white screen. You can move the

pen around the screen with key

board controls or with a joystick in

port 1. On the keyboard, the I, J, L,

and comma keys move the pen up,

left, right, and down, respectively.

The U, O, M, and period keys move

the pen diagonally to the upper left,

upper right, lower left, and lower

right, respectively. The pen has two

speeds for drawing; press the il key

to switch from one speed to the

other. The slower speed is useful

when you're doing fine-detail work

or using the joystick, which moves

the pen considerably faster than the

keyboard controls.

The f1 key cycles through all of

the 16 available drawing colors, in

the order described in the 64 user's

manual. The f3 key cycles the

screen background color, and f5 cy

cles the screen border color.

Press the f2 key (SHIFT-fl) to

save or load a picture file or exit the

program. If you choose the SAVE or

LOAD option, the program prompts

you to enter the desired filename,

then choose disk or tape. When it

saves a picture, Design 64 automat

ically stores the picture's hi-res bit

pattern, color memory, background

color, and bprder color in a single

file.

Press f8 (SHIFT-f7) to enter

block-fill mode. In this mode, the

pen fills an area below and to the

right of its current position, using

the current drawing color. Nonrec-

tangular shapes may have to be

This hi-res picture was created with

"Design 64," a powerful, convenient

drawing program for the Commodore 64.

colored in two or more operations.

Note that you must select the high

er drawing speed when using this

option.

Four Drawing Pens
You may have noticed by now that

the top of the drawing pen is initial

ly labeled with the letter C. Design

64 actually offers four different

drawing pens, labeled C, Z, X, and

V. To switch from one pen to anoth

er, press the corresponding letter on

the keyboard. The reason for using

four pens is a bit complicated, but

understanding it is essential to

using the program successfully.

When you turn on the 64, it

defaults to the standard character

mode. In this mode the screen is

divided into 40 columns and 25

rows of squares, for a total of 1000

squares. Each square can hold one

character, and is assigned a single

location in memory. Collectively,

this group of squares is known as

screen memory. For each square in

screen memory, there exists a

matching memory location which

holds that square's color. This
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Design 64 

This full-featured artistic program­
ming tool allows you to draw, paint, 
erase, and save your creations. Using 
the mullicolor high-resolution screen 
as a canvas, you can easily design a 
colorful picture or background screen 
for use in BASIC programs or areade­
style games. "Design 64" is written 
entirely in machine language, but no 
machine language knowledge is re­
quired to use it. This article also in­
cludes a short BASIC program which 
loads and displays any hi-res picture. 
A joystick is optional. 

The Commodore 64 can display 
complex, detailed high-resolution 
pictures, but creating such displays 
from BASIC can be a slow, compli­
cated process. Like commercial 
drawing programs, " Design 64" 
lets you draw directly on the hi-res 
screen and create highly detailed, 
mul~icolor imagesl even if you're 
not a programmer. Once you've 
drawn a picture, you can save it to 
disk or tape and reload it for future 
viewing or further enhancements. 
Since Design 64 is written entirely 
in machine language, you must en­
ter Program 1 with " MLX," the ma­
chine language entry program 
published elsewhere in this issue. 
Follow the MLX instructions care­
fully. When you run MLX, you'll be 
asked for a starting address and an 
ending address. Here are the ad­
dresses you need to enter Program 
1 with MLX: 
Starting Address: 4CBO 
Ending Address: 5537 

Load Design 64 with the com­
mand LOAD "filename",S, l for 
disk or LOAD "filename", l ,l for 
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Joseph Sexton 

tape. To activate the program, type 
SYS 19632 and press RETURN. 

Hi-Res Drawing 
When you activate Design 64, a 
yellow pen appears on a blank 
white screen. You can move the 
pen around the screen with key­
board controls or with a joystick in 
port 1. On the keyboard, the I, j, L, 
and comma keys move the pen up, 
left, right, and down, respectively. 
The U, 0, M, and period keys move 
the pen diagonally to the upper left, 
upper right, lower left, and lower 
right, respectively. The pen has two 
speeds for drawing; press the f7 key 
to switch from one speed to the 
other. The slower speed is useful 
when you're doing fine-detail work 
or using the joystick, which moves 
the pen considerably faster than the 
keyboard controls. 

The £1 key cycles through all of 
the 16 available drawing colors, in 
the order described in the 64 user's 
manual. The f3 key cycles the 
screen background color, and f5 cy­
cles the screen border color. 

Press the f2 key (SHIFT -£1) to 
save or load a picture file or exit the 
program. If you choose the SAVE or 
LOAD option, the program prompts 
you to enter the desired filename, 
then choose disk or tape. When it 
saves a picture, Design 64 automat­
ically stores the picture's hi-res bit 
pattern, color memory, background 
color, and bprder color in a single 
file. 

Press fS (SHIFT -f7) to enter 
block-fill mode. In this mode, the 
pen fills an area below and to the 
right of its current position, using 
the current drawing color. Nonrec­
tangular shapes may have to be 

\ 
\, I , 

This hi-res picture was crea ted with 
"Design 64," a powerfUl, convenient 
drawing program for the Commodore 64. 

colored in two or more operations. 
Note that you must select the high­
er drawing speed when using this 
option. 

Four Drawing Pens 
You may have noticed by now that 
the top of the drawing pen is initial­
ly labeled with the letter C. Design 
64 actually offers four different 
drawing pens, labeled C, Z, X, and 
V. To switch from one pen to anoth­
er, press the corresponding letter on 
the keyboard. The reason for using 
four pens is a bit complicated, but 
u'1derstanding it is essential to 
using the program successfully. 

When you tum on the 64, it 
defaults to the standard character 
mode. In this mode the screen is 
divided into 40 columns and 25 
rows of squares, for a total of 1000 
squares. Each square can hold one 
character, and is assigned a single 
location in memory. Collectively, 
this group of squares is known as 
screen memory. For each square in 
screen memory, there exists a 
matching memory location which 
holds that square's color. This 



group of 1000 locations is known as

color memory. A character or color

code occupies one byte of memory,

so both screen memory and color

memory require 1000 bytes of

memory. Text mode permits only

one color per square (in addition to

the screen background color which

shows through the gaps in the

character).

In multicolor high-resolution

mode, the screen is organized quite

differently. Instead of 1000

character-sized squares, the screen

is divided into 64,000 individual

dots called pixels. Each pixel has a

corresponding bit in memory. If the

bit is set to 1, then the correspond

ing pixel is lit up. If the bit contains

0, the pixel is off (dark). Since there

are eight bits per byte, the high-

resolution screen requires 8000 bytes

of memory to store picture data.

There is not an individual color

memory location in multicolor hi

res mode for each pixel. Instead,

color memory is divided into 1000

squares, each square containing 64

pixels. You may have as many as

three different colors in each

square, plus the background color.

This is the reason for using four

pens. Drawing lines of three differ

ent colors within a given color

square requires that you use three

different pens. To see what a square

looks like, draw a medium-sized

box on the screen and color it in.

Then move the pen to the center of

the box and press fl. Instantly, one

square will change to the new color.

Fortunately these squares are rather

small; you can achieve good color

density by identifying which pixels

share color squares and taking this

into account when designing your

picture.

The Z pen has two functions:

moving the pen without drawing,

and erasing. To move the pen with

out disturbing anything, press Z. If

you press the A key, the Z label

appears and the Z pen erases what

ever it travels over. Press A a sec

ond time to exit erase mode. To

erase the entire screen, press

SHIFT-CLR/HOME (be careful not

to erase a picture by accident—

there's no way to undo the opera

tion).

Each of the pens except the Z

pen (which doesn't draw) can have

any of the 16 available colors. To

change the color of a pen, select the

pen and press fl until the desired

color appears. The X pen is the only

one that always draws its color over

other colors. The C and V pens

have no special features. When

your picture is complete, move the

pen off the right edge of the screen

for an unobstructed view. It is not

necessary to do this when saving a

screen, since the pen is not saved

with the picture.

Hi-Res Screens

From BASIC
Program 2 allows you to load and

display a previously designed hi

res picture without having to run

Design 64. Replace NAME in line

10 with the name of the picture file

you wish to load. If you're using

tape instead of disk, change the 8 to

1 in line 10. The hi-res graphics

data load into memory locations

24568-32567, well out of the way

of most BASIC programs. The video

matrix which normally appears in

locations 1024-2023 is moved to

locations 23552-24551. This area

stores color information—specifi

cally, color codes produced by the

C and V pens—in multicolor hi-res

mode. Color codes for the X pen are

stored in the regular color memory

area from 55296-56295.

When Design 64 saves a pic

ture, it moves color memory to the

zone just above screen memory,

then saves the entire area from

23552-33578 as a program (PRG

format) file. Line 30 of Program 2

transfers this data back to the origi

nal location. Sprite pointers, which

are normally located just above

screen memory, are also moved to

locations 24568-24575. Note that

these pointers can only point to

memory locations in video bank 1,

which begins at 16384. Sprite shape

data may be located anywhere in

the area from 16384-23551, a 7168-

byte zone big enough to hold 112

sprite shapes. Don't attempt to

store sprite data above this area:

The remainder of bank 1 contains

the hi-res bitmap and color memory.

When you select a drawing pen

(X, C, or V), it immediately places a

dot of color on the screen. To avoid

needless erasing, position the pen

in the desired spot with Z before

you switch to a drawing pen. When

you wish to fill an irregular figure, it

often saves time to draw a box in

side your figure and fill that block

first. Then you can finish the miss

ing areas by hand. Note that the

block-fill routine will only color

over a blank screen; when the pen

hits a nonzero location on a down

ward move it ends the routine.

Due to the 64's internal wiring,

four of the keys mimic the effect of

moving a joystick in port 1. The 1,

left-arrow, CTRL, and 2 keys corre

spond to up, down, left, and right,

respectively. If you're using key

board controls, you can use this

feature to your advantage to move

the pen faster than usual.

Program 1: Design 64
Please refer to the "MLX" article in this issue

before entering the following listing.

4CB0

4CB8

4CC0

4CC8

4CD0

4CDS

4CE0

4CE8

4CF0

4CF8

4D00

4D08

4D10

4D18

4D20

4D28

4D30

4D38

4D40

4D48

4D50

4D58

4D60

4D68

4D70

4D78

4D80

4D88

4D90

4D98

4DA0

4DA8

4DB0

4DB8

4DC0

4DC8

4DD0

4DD8

4DE0

4DE8

4DF0

4DF8

4E00

4E08

4E10

4E18

4E20

4E28

4E30

4E38

4E40

4E48

4E50

4E58

4E60

:A9 77

:8B A9

:00 03

:79 00

:04 79

;00 22

:00 01

:40 00

:22 00

:00 60

:00 03

:39 00

:04 39

:00 22

:00 01

:40 00

:22 00

:00 60

:00 03

:85 00

:04 49

:00 22

:00 01

:40 00

:22 00

:00 60

:00 03

:89 00

:04 21

:00 22

:00 01

:40 00

:22 00

:00 60

:00 03

:FF 00

:07 FF

:00 3E

:00 01

:C0 00

:3E 00

:00 60

:A2 34

:F9 5F

:07 8E

:D0 A2

:00 00

:02 08

:8E 00

:8C 01

:CF 3F

:8D 56

:A9 07

;8A 02

:CB 85

8D CB

4E 85

FE 00

04 11

00 08

00 00

10 00

08 80

00 24

00 00

FE 00

04 41

00 08

00 00

10 00

08 80

00 24

00 00

FE 00

04 49

00 08

00 00

10 00

08 80

00 24

00 00

FE 00

04 89

00 08

00 00

10 00

08 80

00 24

00 00

FE 00

07 FF

00 0F

00 00

F0 00

0F 80

00 3C

00 00

8E F8

A2 00

28 D0

B7 4C

00 00

20 80

D0 8E

D0 8C

EA EA

03 A9

8D 58

A9 00

4B 85

5D A9

8C 4C

04 01

00 04

01 00

44 00

02 20

00 11

00 00

80 00

04 01

00 04

01 00

44 00

02 20

00 11

00 00

80 00

04 01

00 04

85 00

44 00

02 20

00 11

00 00

80 00

04 01

00 04

01 00

44 00

02 20

00 11

00 00

80 00

07 FF

00 07

FF 00

7C 00

03 E0

00 IF

00 00

80 00

5F A2

8E 27

A2 03

30 4E

01 04

03 0C

02 D0

03 D0

EA EA

05 8D

03 A9

8D 52

4D A9

3E 85 FD

00 4E 87

00 04 22

21 00 02

11 FE 73

00 88 A4

00 04 50

00 00 EE

78 00 CD

00 00 AD

00 04 63

41 00 66

11 FE A4

00 88 E5

00 04 91

00 00 30

78 00 0F

00 00 EE

00 04 A3

31 00 2D

11 FE 0D

00 88 26

00 04 Dl

00 00 70

78 00 4F

00 00 2F

00 04 E3

51 00 B3

11 FE IF

00 88 66

00 04 12

00 00 B0

78 00 8F

00 00 6F

00 07 3B

FF 00 60

IF FE ID

00 F8 DF

00 07 7C

00 00 4A

78 00 5F

00 00 AF

37 8E DE

D0 A2 23

8E 15 39

D8 D4 C2

10 40 35

30 C0 3D

A0 7D 29

FC F3 87

A9 02 F8

57 03 4C

FF 8D 07

03 A9 55

D9 85 50
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group of 1000 locations is known as 
color memory. A character or color 
code o,cupies one byte of memory, 
so both screen memory and color 
memory require 1000 bytes of 
memory. Text mode permits only 
one color per square (in addition to 
the screen background color which 
shows through the gaps in the 
character). 

In multicolor high-resolution 
mode, the screen is organized quite 
differently . Instead of 1000 
character-sized squares, the screen 
is divided into 64,000 individual 
dots called pixels. Each pixel has a 
corresponding bit in memory. If the 
bit is set to 1, then the correspond­
ing pixel is lit up. If the bit contains 
0, the pixel is off (dark). Since there 
are eight bits per byte, the high­
resolution screen requires 8000 bytes 
of memory to store picture data . 

There is not an individual color 
memory location in multicolor hi­
res mode for each pixel. Instead, 
color memory is divided into 1000 
squares, each square containing 64 
pixels. You may have as many as 
three different colors in each 
square, plus the background color. 
This is the reason for using four 
pens. Drawing lines of three differ­
ent colors within a given color 
square requires that you use three 
different pens. To see what a square 
looks like, draw a medium-sized 
box on the screen and color it in. 
Then move the pen to the center of 
the box and press fl. Instantly, one 
square will change to the new color. 
Fortunately these squares are rather 
small; you can achieve good color 
density by identifying which pixels 
share color squares and taking this 
into account when designing your 
picture. 

The Z pen has two functions: 
moving the pen without drawing, 
and erasing. To move the pen with­
out disturbing anything, press Z. If 
you press the A key, the Z label 
appears and the Z pen erases what­
ever it travels over. Press A a sec­
ond time to exit erase mode. To 
erase the entire screen , press 
SHIFT -CLR/ HOME (be careful not 
to erase a picture by accident­
there's no way to undo the opera­
tion). 

Each of the pens except the Z 
pen (which dQesn' t draw) can have 
any of the 16 available colors. To 

change the color of a pen, select the 
pen and press f1 until the desired 
color appears. The X pen is the only 
one that always draws its color over 
other colors. The C and V pens 
have no special features . When 
your picture is complete, move the 
pen off the right edge of the screen 
for an unobstructed view. It is not 
necessary to do this when saving a 
screen, since the pen is not saved 
with the picture. 

HI-Res Screens 
From BASIC 
Program 2 allows you to load and 
display a previously designed hi­
res picture without having to run 
Design 64 . Replace NAME in line 
10 with the name of the picture me 
you wish to load. If you're using 
tape instead of disk, change the 8 to 
1 in line 10. The hi-res graphiCS 
data load into memory locations 
24568-32567, well out of the way 
of most BASIC programs. The video 
matrix which normally appears in 
locations 1024-2023 is moved to 
locations 23552-24551. This area 
stores color information-specifi­
cally, color codes produced by the 
C and V pens-in multicolor hi-res 
mode. Color codes for the X pen are 
stored in the regular color memory 
area from 55296-56295. 

When Design 64 saves a pic­
ture, it moves color memory to the 
zone just above screen memory, 
then saves the entire area from 
23552-33578 as a program (PRG 
format) file . Line 30 of Program 2 
transfers this data back to the origi­
nal location . Sprite pointers, which 
are normally located just above 
screen memory, are also moved to 
locations 24568-24575 . Note that 
these pointers can only point to 
memory locations in video bank 1, 
which begins at 16384. Sprite shape 
data may be located anywhere in 
the area from 16384-23551, a 7168-
byte zone big enough to hold 112 
sprite shapes. Don't attempt to 
store sprite data above this area: 
The remainder of bank 1 contains 
the hi-res bitmap and color memory. 

When you select a drawing pen 
(X, C, or V), it immediately places a 
dot of color on the screen. To avoid 
needless erasing, position the pen 
in the desired spot with Z before 
you switch to a drawing pen. When 
you wish to fill an irregular figure, it 

often saves time to draw a box in­
side your figure and fill that block 
first. Then you can finish the miss­
ing areas by hand. Note that the 
block-fill routine will only color 
over a blank screen; when the pen 
hits a nonzero location on a down­
ward move it ends the routine. 

Due to the 64's internal wiring, 
four of the keys mimic the effect of 
moving a joystick in port I. The 1, 
left-arrow, CTRL, and 2 keys corre­
spond to up, down, left, and right, 
respectively. If you're using key­
board controls, you can use this 
feature to your advantage to move 
the pen faster than usual. 

Program I: Design 64 
Please refer to the "MLX" article In this issue 
before entering the following listing. 

4C80:A9 77 8D CB 5 0 A9 3E 8 5 FD 
4C88:88 A9 4E 85 Be 4C ee 4E 87 
4CC0,00 03 FE 00 04 01 00 04 22 
4CC8:79 00 04 11 00 04 21 00 02 
4CD0:04 79 00 08 01 00 11 FE 73 
4CD8:00 22 00 00 44 00 00 88 A4 
4CE0:00 01 10 00 02 20 00 04 50 
4CE8:40 00 08 80 00 11 00 00 EE 
4CF0:22 00 00 24 00 00 78 00 CD 
4CF8:00 60 00 00 80 00 00 00 AD 
4000:00 03 FE 00 04 01 00 04 63 
4008:39 00 04 41 00 04 41 00 66 
4010,04 39 00 08 01 00 11 FE A4 
4018:00 22 00 00 44 00 00 88 E5 
4020:00 01 10 00 02 20 00 04 91 
4028,40 00 08 80 00 11 00 00 30 
4030:22 00 00 24 00 00 78 00 0F 
4038:00 60 00 00 80 00 00 00 EE 
4040:00 03 FE 00 04 01 00 04 A3 
4048 :85 00 04 49 00 04 31 00 20 
4050:04 49 00 08 85 00 11 FE 00 
4058:00 22 00 00 44 00 00 88 26 
4060,00 01 10 00 02 20 00 04 01 
4068,40 00 08 80 00 11 00 00 70 
4070:22 00 00 24 00 00 78 00 4F 
4078:00 60 00 00 80 00 00 00 2F 
4080:00 03 FE 00 04 01 00 04 E3 
4088:89 00 04 89 00 04 51 90 B3 
4090:04 21 00 08 01 00 11 FE IF 
4098:00 22 00 00 44 00 00 88 66 
40A0,00 01 10 00 02 20 00 04 12 
40A8:40 00 08 80 00 11 00 00 B0 
40B0:22 00 00 24 00 00 78 00 8F 
40B8:00 60 00 00 80 00 00 00 6F 
40C0:00 03 FE 00 07 FF 00 07 38 
40C8:FF 00 07 FF 00 07 FF 09 69 
4000:07 FF 90 9F FF 90 IF FE 10 
4008:09 3E 09 09 7C 90 99 F8 OF 
40E0:90 91 F0 00 03 E0 00 07 7C 
40E8:C0 00 0F 80 00 IF 00 00 4A 
40F0:3E 00 00 3C 00 00 78 00 SF 
4DF8:00 60 00 00 80 00 00 00 AF 
4E00:A2 34 8E F8 SF A2 37 8E OE 
4E08,F9 SF A2 00 8E 27 00 A2 23 
4E10 :07 8E 28 00 A2 03 8E 15 39 
4E18:00 A2 B7 4C 30 4E 08 04 C2 
4E29:09 99 99 99 91 94 19 49 35 
4E28:02 08 20 80 03 0C 30 C0 30 
4E30:8E 00 00 8E 02 00 A0 70 29 
4E38:8C 01 00 8C 03 00 FC F3 87 
4E49:CF 3F EA EA EA EA A9 02 F8 
4E48:80 56 03 A9 05 80 57 03 4C 
4E50:A9 07 80 58 03 A9 FF 80 07 
4E58:8A 02 A9 09 80 52 03 A9 55 
4E60:CB 85 4B 85 40 A9 09 85 50 
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4E68:4C

4E70:FB

4E78:53

4E80:85

4E88:96

4E90:D0

4E98:8D

4EA0:8D

4EA8:60

4EB0:00

4EB8:22

4EC0:F4

4EC8:E4

4ED0:CC

4ED8:54

4EE0:00

4EE8:FF

4EF0:02

4EF8:C9

4F00:00

4F08:EE

4F10:4C

4F18:D8

4F20:90

4F28:D0

4F30:50

4F38:D0

4F40:D0

4F48:CE

4F50:D0

4F58:02

4F60:D0

4F68:52

4F70:03

4F78:03

4F80:02

4F88:FF

4F90:4E

4F98:03
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4E98 :80 18 00 A9 01 80 20 00 06 5130:8E 20 00 4C 76 50 C9 BB 15 53C8:F7 20 E4 FF F0 FB 80 84 27 
4EA0 :80 21 00 A9 00 85 22 A9 05 5138,00 03 4C 76 50 C9 88 00 80 5300 ,03 C9 45 ' 00 03 4C 74 54 A7 
4EA8 :60 85 23 A9 40 85 24 AB 06 5140:17 AE 34 50 E0 FF F0 08 96 5308 :C9 4C F0 07 c9 53 F0 03 86 
4EB0:30 A9 00 A2 7F 91 22 E6 4F 5148:A2 FF 8E 34 50 4C 76 50 42 53E3 :4C BE 53 20 DB 54 A2 lA 59 
4E88: 22 00 FA E6 23 E4 23 00 2C 5153:A2 F6 8E 34 50 4C 76 50 08 53E8: Bo B4 54 20 02 FF CA 00 25 
4Ece:F4 A6 24 E8 91 22 E6 22 99 515B:C9 8C 00 03 4C 3D 52 C9 13 53F0 :F7 AS 00 8C 7C 03 20 CF 84 
4EC8 :E4 22 00 F8 EA A9 60 80 56 5160:5A D0 12 AS 20 84 FD A0 60 53F8 :FF 99 00 08 C8 EE 7C 03 84 
4m3 :CC 4E 4C 76 50 A9 00 80 0F 5168:33 8C F8 SF AC 21 00 8C F4 5439 :C9 00 00 F2 CE 7C 03 EA 73 
4E08: 54 03 AD 10 D0 00 16 EE FB 5170,28 00 4C 3E 50 C9 58 D0 F3 5488 :EA EA EA EA EA EA EA EA B0 
4EEe:e9 D0 EE 02 00 00 05 A9 20 5178:12 AB 2C 84 FD AS 35 8C 83 5418:EA EA EA EA 20 02 FF A2 E3 
4EE8:FF 80 10 00 EE 00 00 EE FF 5180 : F8 SF AC 56 03 8C 28 00 DO 5418:9C 80 CE 54 20 02 FF CA 6C 
4EF0:02 D0 4C 0B 4F AD 00 00 FE 5188:4C 3E 50 C9 43 00 12 A0 A9 5420,00 F7 20 E4 FF F0 F8 C9 07 
4EF8 :C9 57 00 03 4C 76 50 EE 66 5190 , 24 84 FD A0 34 8C F8 SF 55 542B,54 00 0B AS 01 8C 70 03 02 
4F00:00 D0 EE 00 00 EE 02 00 C7 5198:AC 58 03 8C 28 03 4C 3E 2C 5430,20 E4 FF 4C 48 54 C9 44 52 
4F38:EE 02 D0 CE 52 03 30 03 A7 51A0 :53 C9 56 00 12 A3 28 84 90 5438: D0 0B AS 08 8C 70 03 20 21 
4F10 :4C 28 50 A9 83 80 52 03 79 SlAB :FO A0 36 8C F8 5F AC 57 F7 5440:E4 FF 4C 48 54 4 C 17 54 BF 
4F18: 08 18 AS FB 69 08 85 Fe 10 51a0:03 8C 28 00 4C 3E 50 C9 CF 5448 :AO 7C 03 A2 00 A0 08 20 24 
4F20:90 02 E6 FC E6 4B E6 40 B3 5188:41 00 03 4C 14 52 4C 76 4E 5453:BO FF A9 02 AE 70 03 A0 3F 
4F28: De 04 E6 4C E6 4E 4C 3E 19 51C0,50 EA EA EA AS FD C9 2C 37 5458 :01 20 BA FF AD 84 03 C9 30 
4F30,50 A9 00 80 54 03 AD 10 54 51CS :pe 35 C9 28 Fe lC C9 24 9C 5460 :4C F0 0C A9 4F A2 2C AS 85 
4F38 :00 00 19 AD 00 00 C9 19 61 5100 :Fe 03 4C 76 511' EE 58 03 8F 5468,83 20 DB FF 4C 74 54 A9 7C 
4F40 :00 03 4C 76 50 CE 00 00 87 5108:AO 58 03 C9 10 De 05 A9 DC 5470:03 23 05 FF AS 04 AD 41 80 
4F48 :CE 02 D0 CE 00 00 CE 02 B8 51E0:90 80 58 03 80 28 00 4C 10 5478 :7F 80 00 08 EE 77 54 00 AS 
4F50 :00 4C 67 4F CE 00 00 CE 33 51E8 :3E 50 EE 57 03 AD 57 03 92 5480:11'3 EE 78 54 EE 7A 54 00 95 
4F58 :32 00 00 05 A9 00 80 10 0F 51P0:C9 10 00 05 A9 00 80 57 A6 5488 :06 EE 7B 54 88 F0 03 4C FE 
4F60 ,00 CE 00 D0 CE 02 00 EE 37 51FB,93 80 28 De 4C 3E 59 EE 70 5490:76 54 AD 29 83 80 21 00 37 
4F68,52 03 A9 04 CD 52 03 F0 15 5209,56 93 AD 56 03 C9 19 00 DB 5498:AD 2A 83 80 20 00 4C 0F 07 
4F79,03 4C 28 50 A9 00 80 52 68 5238:05 A9 99 80 56 93 80 28 74 54M: 55 3D 90 00 54 49 58 45 67 
4F78 dn AS FB E9 08 85 FB B0 IF 5210,00 4C 3E 50 AD 70 03 De 93 54A8: 20 52 4F 29 45 56 41 53 3B 
4F80:02 C6 FC C6 4B C6 40 A9 97 5218:12 A9 31 80 2F 50 A9 BB C8 54B0 : 2C 44 41 4F 4C 00 eo 4E 9C 
4F88,FF C5 40 00 04 C6 4C C6 E9 5228 :80 39 58 A9 91 80 70 03 5E 5488,52 55 54 45 52 20 53 53 CB 
4F90:4E 4C 3E 50 A9 01 80 54 F6 5228:4C 63 51 A9 00 80 70 03 AA 54C0:45 52 50 213 2C 45 40 41 FE 
4F98: 133 AD 91 00 C9 E5 De 03 DB 5230:A9 11 80 2F 50 A9 FD 80 45 54C8:4E 20 S2 4S 54 4E 45 4B F0 
4PA0:4C 76 50 EE 01 00 EE 03 28 5238,30 50 4C 76 50 20 49 53 E2 5400 ,53 49 44 20 52 4F 20 45 55 
4FAB: 00 18 E6 FB 00 02 E6 FC AB 5240:EA A9 4E 85 8 E A9 60 80 sa 54DS , 50 41 54 A2 02 C9 4C 00 4F 
4FB3:EE 53 03 AD 53 03 C9 08 19 5248 :3B 50 AD 52 03 80 5C 03 83 54E0 :130 8E 99 DS 8E 31 08 8E F9 
4PBB : F0 93 4C 28 59 A9 99 80 53 5250 :AD 53 03 80 50 03 AS FB 18 54E8 :32 08 8E 93 08 60 BE 95 35 
4FC0,53 03 18 E6 Fe AS FB 69 lB 5258,B5 35 AS FC 85 36 A9 00 E9 54F0 :08 8E 96 DS 8E 07 D8 8E C8 
4FC8: 38 85 FB 90 92 E6 FC 18 2B 5260:80 5F 03 29 CB 52 A2 09 F2 54F8 ,08 08 69 E9 99 00 08 A9 F2 
4FD0:A5 4B 69 28 85 4B 85 40 76 5268:Al 35 A.C 5C 03 31 80 F0 6F 5500:01 80 27 00 4C 76 59 A9 07 
4FD8 :90 04 E6 4C E6 4E 4C 3E A9 5270,03 4C 14 53 AD 5E 93 00 IF 5508,9. 80 27 De 4C 76 5. A9 8E 
4FE8 :50 A9 .1 80 54 03 AD 01 16 5278.09 20 31 4F 2. A8 52 4C 59 5510 , 00 80 6F 53 80 7A 54 A9 E9 
4FE8:00 C9 lE 00 03 4C 76 50 B9 5280 :66 52 C9 01 00 09 20 05 F6 5·518:08 80 70 53 80 7B 54 A9 82 
4FF0:CE 01 00 CE 03 00 C6 FB 23 5288:4E 23 CB 52 4C 66 52 20 BB 5520:41 80 72 53 80 77 54 A9 EE 
4FF8:A9 FF C5 FB 00 02 C6 FC FD 5290:94 4F A9 00 80 SF 03 AD 26 5528,7F 80 73 53 80 78 54 4C DC 
5000,CE 53 03 10 23 A9 07 80 99 5298:60 03 D0 06 20 CB 52 4C C9 5530,B5 4C 00 00 00 30 00 00 C8 
5008,53 03 C6 FC AS FB E9 38 E4 52M :66 52 28 A8 52 4C 66 52 7E 
5010:85 FB B0 02 C6 FC 18 AS AB 52A8:A9 00 80 5£ 03 EE SF 03 4F Program 2: HI-Res Picture 
5018,4B E9 27 85 4B 85 40 B0 01 52B01EE 5C 133 A9 04 CD 5C 03 Fl 

Loader 5020,04 C6 4C C6 4E 4C 3E 50 'OA 52B8,F0 01 60 A9 00 80 5C 03 AE 

51328 :A2 00 Al FB AC 52 03 11 03 52C0 :A5 35 E9 08 85 35 B0 02 A7 For Instructions on entering this listing, please 
5e30:FD 81 FB A9 FF 85 A2 AS 4B 52CS , C6 36 60 A9 01 80 5E 03 03 refer to "COMPUTEI's Guide to Typing In 

5038 :A2 30 FC 4C 76 50 AS FD 08 5200:EE SF 03 CE 5C 03 30 01 62 Programs" In this Issue af COMPUTEI. 

5040,A2 00 C9 2C De 05 AD 56 7A 5208: 60 A9 03 80 5C 03 18 AS 16 XQ 5 PRINT-(CLR)(l. DOWN) 
5048: 1213 81 4B C9 28 00 0A Al 0B 52E0: 35 69 ,08 85 35 90 02 E6 AA (11 RIGHT }JUST A MOMENT .. 
5050:40 29 F0 18 60 57 03 81 01 52E8: 36 613 A9 02 80 5E 03 18 lA " 
5058:40 C9 24 00 16 Al 40 29 9E 52m :E6 35 00 02 E6 36 EE 50 DB BE 10 IFA=0THENA=I:LDAO"OEMO", 
5060,0F 80 7A 03 AD 58 03 A0 E0 52F8:03 AD 50 03 C9 08 F0 01 B7 8, 1 
5068:04 0A 88 00 FC 18 60 7A 49 5300,60 A9 00 80 50 03 18 E6 28 AR 20 PRINT"(CLR)(10 DOWN) 
51370:03 81 40 4C 28 50 A9 00 37 5308,36 A5 35 69 38 85 35 90 43 (11 RIGHT}JUST A MOMENT. 
5078,20 E4 FF AE 01 DC E0 FB 86 5319102 E6 36 60 AD 5E 03 80 88 •• " .B=55296.0=33577 
5080,F0 04 C9 4A 00 03 4C 31 04 5318160 03 De 09 20 C8 52 20 4F 

KH 30 FOR T=32577T033576.POKE 
5088:4F E0 F7 F0 04 C9 4C 00 C7 532e:EA 52 4C 66 52 C9 01 De 40 {SPACE ) 8,PEEK(T ) :B=B+ l :N 
5090:03 4C 05 4E E9 FE F0 04 4E 5328.09 20 AS 52 20 EA 52 4C 33 

EXT 
5098.C9 49 00 03 4C El 4F E0 24 5330:66 52 A9 4C 80 3B 50 A9 3C 

40 POKE53281,PEEK(C} : POKE53 
59A0 :FD F0 04 C9 2C 00 03 4C 90 5338 rA9 80 76 50 A9 00 80 77 CA KS 

50A8:944F EO P6 Fe 04 C9 4F 60 5340150 A9 20 80 78 50 4C 76 6A 280 , PEEK (C+l ) 

5980:00 08 AC 54 03 00 03 4C 05 5348150 A9 2C 85 80 A9 4C 80 98 >IF 50 POKE56578,63:POKE56576,1 

5088:El 4F 4C 05 4E E0 FA F0 El 5350,76 50 A9 32 80 77 50 A9 33 50:POKE5327e , 216:POKE532 

sece :04 C9 55 De 0B AC 54 03 44 5358. 53 80 78 59 6e A9 4C 80 EF 65,59:POKE53272,120 

50c8.D0 03 4C El 4F 4C 31 4F 97 5361lJ z9 B 4E A.9 76 80 9C 4E A9 2A Gfl 60 REM SPRITE POINTERS NOW 

5000 : E0 F9 F0 04 C9 40 00 0B EE 5368.50 80 90 4£ AS 04 AD 00 A3 {SPACE}LOCATEO AT 24568 

5008 :AC 54 03 00 03 4C 94 4F 14 5370.08 80 41 7F EE 72 53 00 BF (SPACE)TO 24575 

50E0:4C 31 4F E0 F5 F0 04 C9 31 5378.03 EE 73 53 EE 6F 53 00 AC GA 70 REM STORE SPRITE DATA IN 

50E8;2E 00 0B AC 54 03 De 03 54 5380 . 06 EE 70 53 88 F0 03 4C 83 BANK 1 BETWEEN 16384 AN 

5eFe :4C 94 4F 4C 05 4E C9 85 8C 5388 :6E 53 AD 21 00 80 29 83 95 o 23552 

50F8 . De 03 4C C4 51 C9 93 00 42 539121 :Ao 20 00 80 2A 83 20 81 2A GH 80 GOTO 80 @ -
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Amiga Math Graphics

Is math boring? Before you answer,

take a look at this Amiga BASIC pro

gram. It creates graceful, multicol

ored graphic designs based on a

variety of interesting mathematical

functions.

As one of my first Amiga program

ming projects, I decided to convert

several Apple 11+ hi-res graphics

routines to run on my new ma

chine. Originally, all these routines

were written as one-liners: That is,

the entire program would fit (just

barely, sometimes) on one BASIC

line. "Amiga Math Graphics" com

bines all of them into a single pro

gram. At the very least, these

routines demonstrate the speed and

power of the Amiga, while creating

a pleasing visual display. At their

best, perhaps they will convince

you to explore the field of micro

computer graphics—a field which

many people avoid because it

seems difficult. Pictures are a fun

damental part of communication,

and being able to use graphics on

the computer will improve your

ability to communicate through

that medium.

Type in the program and save

a copy before you run it. The small

«- character indicates where each

program line ends. Don't try to type

this character—we deliberately

chose one that's not on the Amiga

keyboard. The - character merely

shows where you should press RE

TURN to end one program line and

start another.

Labeled Subroutines
Although the routines in this pro

gram were originally one-liners, it

seemed a shame to keep them that

way when AmigaBASIC makes it

so easy to write neat, readable code.

Warren Block

Each routine is marked with a de

scriptive label. Let's look at each of

them in turn.

RightOvals. The basic formula

used in this routine forms the basis

for several different plotting rou

tines. They all involve drawing a

line from the perimeter of one oval

to the perimeter of another. In this

case, the line is drawn from a point

on the first oval to a point halfway

along the other.

SideOvals. Only minor

changes were made to RightOvals

to produce this interesting display.

The second oval was tilted with

respect to the first, and the line is

plotted with an offset added to the x

coordinate of the second oval.

Scaling Graphic Shapes

When the trigonometric functions

sine and cosine are used for graph

ics, a problem arises because both

of these functions return only val

ues between 0 and 1, Without scal

ing (adjusting) the figures to fit the

computer's display, you would see

only three or four pixels in the mid

dle of the screen. Scaling the dis

play involves multiplying a set of

coordinates by a constant amount.

However, if you multiply both the x

(horizontal) and y (vertical) coordi

nates by the same amount, the

graph appears to be squashed hori

zontally on the screen. This occurs

because the Amiga's aspect ratio

(the ratio of horizontal to vertical

pixels) is greater than 1. In plain

English, there are more pixels

across the screen than there are

from top to bottom. To adjust for

the aspect ratio, you must make the

horizontal scaling factor larger than

the vertical factor.

Other factors influence aspect

ratio, including the type of monitor

you have and the physical shape

and relative locations of the pixels it

displays. Some experimentation is

required to find the best scaling val

ues for any given display. In this

program, the R variables (Rl, R2,

and so on) set the scaling factors for

various routines. By changing these

values, you can squash the shapes

vertically or horizontally.

TwistedBand. Using a minor

variation on the double-oval effect,

this routine creates a display that

looks remarkably like a twisted

loop of paper. The only real differ

ence from SideOvals is that an off

set is added to the y coordinate of

the second oval, not to its x

coordinate.

Multilobe. This routine em

ploys a common polar function

which involves multiplying an an

gle theta by a fixed constant, then

using this new value to compute

the R value (theta and R are dis

cussed at the end of this article).

The effect is that of several

squashed, distorted lobes instead of

a plain circle. By setting the variable

Lobes to 4, eight lobes are drawn.

Try changing Lobes to different val

ues (including nonintegers) for

some interesting variations.

Show Your Colors
Before you bought an Amiga, you

may have heard that it can display

4096 different colors. The low-

resolution graphics screen lets you

display as many as 32 different col

ors at once. If you're familiar with

earlier computers, the Amiga's

color system may seem confusing at

first. On a Commodore 64, for ex

ample, color 2 is always red, and so

on. But the Amiga, like the

PC/PCjr, allows you to assign any

color to color 2. The PALETTE

statement allows you to define

color 2 as black, magenta, or what

ever you like. The color number

simply provides a means for refer

ring to that color—however you

define it.
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Amigo Math Graphics 

Is math boring? Before you answer, 
take a look at this Amiga BASIC pro­
gran!. It creates graceful, multicol­
ored graphic designs based on a 
variety of interesting mathematical 
functions . 

As one of my first Amiga program­
ming projects, I decided to convert 
several Apple Il + hi-res graphics 
routines to run on my new ma­
chine. Originally, all these routines 
were written as one-liners: That is, 
the entire program would fit Gust 
barely, sometimes) on one BASIC 
line. "Amiga Math Graphics" com­
bines all of them into a single pro­
gram. At the very least, these 
routines demonstrate the speed and 
power of the Amiga, while creating 
a pleasing visual display. At their 
best, perhaps they will convince 
you to explore the field of micro­
computer graphics-a field which 
m any people avoid because it 
seems difficult. Pictures are a fun­
damental part of communication, 
and being able to use graphics on 
the computer will improve your 
ability to communicate through 
that medium. 

Type in the program and save 
a copy before you run it. The small 
t- character indicates where each 
program line ends. Don' t try to type 
this character-we deliberately 
chose one that's not on the Amiga 
keyboard. The ~ character merely 
shows where you should press RE­
TURN to end one program line and 
start another. 

Labeled Subroutines 
Although the routines in this pro­
gram were originally one-liners, it 
seemed a shame to keep them tha.t 
way when AmigaBASIC makes it 
so easy to write neat, readable code. 

Warren Block 

Each routine is marked with a de­
scriptive label. Let's look at each of 
them in turn. 

RightOvals. The basic formula 
used in this routine forms the basis 
for several different plotting rou­
tines. They all involve drawing a 
line from the perimeter of one oval 
to the perimeter of another. In this 
case, the line is drawn from a point 
on the first oval to a point halfway 
along the other. 

SideOvals. O nl y minor 
changes were made to RightOvals 
to produce this interesting display. 
The second oval was tilted with 
respect to the first, and the line is 
plotted with an offset added to the x 
coordinate of the second oval. 

Scaling Graphic Shapes 
When the trigonometric functions 
sine and cosine are used for graph­
ics, a problem arises because both 
of these functions return only val­
ues between 0 and 1. Without scal­
ing (adjusting) the figures to fit the 
computer's display, you would see 
only three or four pixels in the mid­
clle of the screen . Scaling the dis­
play involves multiplying a set of 
coordinates by a constant amount. 
However, if you multiply both the x 
(horizontal) and y (vertical) coordi­
nates by the same amount, the 
graph appears to be squashed hori­
zontally on the screen. This occurs 
because the Amiga's aspect ratio 
(the ratio of horizontal to vertical 
pixels) is greater than 1. In plain 
English, there are more pixels 
across the screen than there are 
from top to bottom. To adjust for 
the aspect ra tio, you must make the 
horizontal scaling factor larger than 
the vertical factor . 

Other factors influence aspect 
ratio, including the type of monitor 
you have and the physical shape 
and relative locations of the pixels it 
displays. Some experimentation is 

required to find the best scaling val­
ues for any given display. In this 
program, the R variables (Rl, R2, 
and so on) set the scaling factors for 
various routines. By changing these 
values, you can squash the shapes 
vertically or horizontally. 

TwistedBand. Using a minor 
variation on the double-oval effect, 
this routine creates a display that 
looks remarkably like a twisted 
loop of paper. The only real differ­
ence from Side Ovals is that an off­
set is added to the y coordinate of 
the second ova l, not to its x 
coordina te. 

Multilobe. This routine em­
ploys a common polar function 
which involves multiplying an an­
gle theta by a fixed constant, then 
using this new value to compute 
the R value (theta and R are dis­
cussed at the end of this article). 
The effect is that of several 
squashed, distorted lobes instead of 
a plain circle. By setting the variable 
Lobes to 4, eight lobes are drawn. 
Try changing Lobes to different val­
ues (including nonintegers) for 
some interesting variations. 

Show Your Colors 
Before you bought an Amiga, you 
may have heard that it can display 
4096 different colors. The low­
resolution graphics screen lets you 
display as many as 32 different col­
ors at once. If you're familiar with 
earlier computers, the Amiga's 
color system may seem confusing at 
first. On a Commodore 64, for ex­
ample, color 2 is always red, and so 
o n . But the Amiga, like the 
PC/ PCjr, allows you to assign any 
color to color 2. The PALETTE 
statement allows you to define 
color 2 as black, magenta, or what­
ever you like. The color number 
Simply provides a means for refer­
ring to that color-however you 
define it. 
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"Amiga Math Graphics" creates these graceful shapes with short routines based on polar functions.

To use PALETTE, imagine that

you have three cans of paint: one

red, one green, and one blue. By

mixing various portions of these

cans together, you can create al

most any conceivable color. For ex

ample, to make a bright red, take 90

percent of the paint in the red can

and mix it with 20 percent of the

paint in the green can (you don't

need any blue). By coincidence, this

is just the way the PALETTE state

ment works. The statement PAL

ETTE 5,.90,.20,0 assigns a bright

red color to color 5. (Strictly speak

ing, color mixing in Amiga BASIC is

more like mixing colors of light than

colors of paint. Thus, the statement

PALETTE 5, 1, 1, 1 sets red, green,

and blue to maximum intensity,

creating a white color. If you mix

red, green, and blue pigments of

equal intensities, the result is a very

dark brown or black.)

SpiralCone. Using a method

similar to Multilobe, this routine

multiplies the theta value by 3, re

sulting in a six-lobed figure. How

ever, only the x coordinate for this

figure is used. The y coordinate is

calculated using the normal value

of theta. A conelike shape is formed

by drawing all lines from the center

of the display to the calculated

points.

SideSpiralCone. This is mere

ly SpiralCone drawn sideways,

with different scaling values. The

difference in appearance is substan

tial enough to prevent most viewers

from detecting the similarities.

The last two routines in the

program rely on similar functions,

but produce patterns that look very

different on the screen.

Circles. This routine defines a

small circle surrounded by a larger

one; then it picks 6 equally spaced

points on the inner circle. The final

design is created by drawing a line

from each of those points to 20 or so

equally spaced points on the outer

circle.

Spikes. Although this routine

looks nearly identical to Circles, the

shape it draws is completely

different.

There's A System To This
You can enjoy and experiment with

this program without understand

ing the math that underlies the

graphics. For those who are inter

ested, here's a further explanation

of how it works.

In the field of mathematics,

there are many systems for express

ing the location of a point in a

plane. Generally, the center of the

system is referred to as the origin.

The origin is simply a reference

point; the location of all other

points is defined with respect to the

origin.

Most people are familiar with

the Cartesian coordinate system, in

which the location of any point is

expressed in terms of x and y coor

dinates. The x value represents the

point's horizontal distance from the

point of origin. Similarly, the y co

ordinate represents the point's ver

tical distance from the origin.

The Cartesian system works

well for representing two- and

three-dimensional shapes on a two-

dimensional surface such as the

computer's display screen. How

ever, the polar coordinate system is

much more convenient when

you're using trigonometric func

tions such as sine and cosine. In this

scheme, a point's location is ex

pressed as a distance from the ori

gin (conventionally labeled R) and

an angle (usually labeled theta, or

with the Greek letter 9) from a ref

erence line.

Polar Funcfions
The routines in this program are all

based on polar functions. Since

Amiga BASIC commands use Car

tesian coordinates (roughly—see

below), it's necessary to convert

from polar to Cartesian coordi

nates. In general, this operation can

be performed by the expressions

X = R*COS(theta) and Y=R*SIN

(theta).

There are a few difficulties in

adapting the graph of a polar func

tion to a computer display. The eas

iest problem to allow for is the fact

that most graphics displays (includ

ing the Amiga's) use an upside-

down Cartesian system: That is, a

point's y coordinate specifies how

far down the screen the point lies—

the exact opposite of the normal

Cartesian system. Since all of our

shapes are vertically symmetrical,

this problem can simply be ignored.

Another difficulty arises be

cause the Amiga's display does not

allow for negative coordinates. The

Amiga's origin point is in the upper

left corner of the screen, not the

center of the viewing area as in the

Cartesian system. This can easily be

corrected by considering the middle

of the display to be the origin. In

the calculations, all this involves is

adding an x and y offset to the

points you wish to plot.

Amiga Math Graphics

MathGraphics:*

GOSUB Initialize-*

' Repeat until the user presses

a key. *

WHILE INKEY?="'"-*

1 Module l:RightOvals
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"Amiga Math Graphics" creates these graceful shapes with short routines based all polar fun ctions. 

To use PALETTE, imagine that 
you have three cans of paint: one 
red, one green, and one blue. By 
mixing various portions of these 
cans together, you can create al­
most any conceivable color. For ex­
ample, to make a bright red, take 90 
percent of the paint in the red can 
and mix · it with 20 percent of the 
paint in the green can (you don't 
need any blue). By coincidence, this 
is just the way the PALETTE state­
ment works. The statement PAL­
ETTE 5,.90,.20,0 assigns a bright 
red color to-color 5. (Strictly speak­
ing, color mixing in Amiga BASIC is 
more like mixing colors of light than 
colors of paint. Thus, the statement 
PALETTE 5, 1, 1, 1 sets red, green, 
and blue to maximum intensity, 
creating a white color. If you mix 
red, green, and blue pigments of 
equal intensities, the result is a very 
dark brown or black.) 

Spiral Cone. Using a method 
similar to Multilobe, this routine 
multiplies the theta value by 3, re­
sulting in a six-lobed figure. How­
ever, only the x coordinate for this 
figure is used. The y coordinate is 
calculated using the normal value 
of theta. A conelike shape is formed 
by drawing all lines from the center 
of the display to the calculated 
points. 

Side Spiral Cone. This is mere­
ly Spiral Cone drawn sideways, 
with different scaling values. The 
difference in appearance is substan­
tial enough to prevent most viewers 
from detecting the similarities. 

The last two routines in the 
program rely on similar functions, 
but produce patterns that look very 
different on the screen . 

Circles. This routine defines a 
small circle surrounded by a larger 
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one; then it picks 6 equally spaced 
points on the inner circle. The final 
design is created by drawing a line 
from each of those points to 20 or so 
equally spaced points on the outer 
circle. 

Spikes. Although this routine 
looks nearly identical to Circles, the 
shape it draws is completely 
different. 

There's A System To This 
You can enjoy and experiment with 
this program without understand­
ing the math that underlies the 
graphics. For ·those who are inter­
ested, here 's a further explanation 
of how it works. 

In the field of mathematics, 
there are many systems for express­
ing the location of a point in a 
plane. Generally, the center of the 
system is referred to as the origin. 
The origin is simply a reference 
point; the location of all other 
points is defined with respect to the 
origin. 

Most people are familiar with 
the Cartesian coordinate system, in 
which the location of any point is 
expressed in terms of x and y coor­
dinates. The x value represents the 
point's horizontal distance from the 
point of origin. Similarly, the y co­
ordinate represents the point's ver­
tical distance from the origin. 

The Cartesian system works 
well for representing two- and 
three-dimensional shapes on a two­
dimensional surface such as the 
computer's display screen. How­
ever, the polar coordinate system is 
much more convenient when 
you're using trigonometric func­
tions such as sine and cosine. In this 
scheme, a point's location is ex­
pressed as a distance from the ori­
gin (conventionally labeled R) and 

an angle (usually labeled theta, or 
with the Greek letter 6) from a ref­
erence line. 

Polar Functions 
The routines in this program are all 
based on polar functions. Since 
Amiga BASIC commands use Car­
tesian coordinates (roughly-see 
below), it's necessary to convert 
from polar to Cartesian coordi­
nates. In general, this operation can 
be performed by the expressions 
X= R·COS(theta) and Y=R·SIN 
(theta). 

There are a few difficulties in 
adapting the graph of a polar func­
tion to a computer display. The eas­
iest problem to allow for is the fact 
that most graphics displays (includ­
ing the Amiga's) use an upside­
down Cartesian system: That is, a 
point's y coordinate specifies how 
far down the screen the point lies­
the exact opposite of the normal 
Cartesian system. Since all of our 
shapes are vertically symmetrical, 
this problem can simply be ignored. 

Another difficulty arises be­
cause the Arniga's display does not 
allow for negative coordinates. The 
Amiga's origin point is in the upper 
left comer of the screen, not the 
center of the viewing area as in the 
Cartesian system. This can easily be 
corrected by considering the middle 
of the display to be the origin. In 
the calculations, all this involves is 
adding an x and y offset to the 
points you wish to plot. 

Amiga Math Graphics 
MathGraphics :" 
GOSUB Initialize~ 

. Repeat u ntil the user presses 
a key . ~ 

WH I LE INKEY$= ""~ 

, Module l:RightOva ls 
< 



Rl=150-«

R2 = 25

R3=25 *

R4=85-*

Inc=Pi/64-*

FOR Theta=0 TO 2*TwoPi STEP Inc

A

Xl=FNPolarX(Rl, Theta)-*

Yl = FNPolarY( R2, Theta) ■«

X2=FNPolarX ( R3 , Theta+Pi) -*

Y2=FNPolarY{ R4, Theta-t-Pi ) "*

LINE(X2,Y2)-(X1,Y1),INT(RND*31)+

1 *

NEXT*

Pause-*

1 Module 2:SideOvals—■*

1 Same thing, only different.*

Rl=150*

R2=35*

R3=65 *

R4=85*

Inc=Pi/64*

Offset=Pi/3*
FOR Theta=0 TO 3*TwoPi STEP Inc*

Xl=FKPolarX(Rl,Theta)*

Yl=FNPolarY(R2,Theta)*

X2=FNPolarX(R3,Theta+Offset)*

Y2=FNPolarY{R4,Theta}*

LINE(X1,Y1)-(X2,Y2),INT{RND*31)+

1*

NEXT*

Pause*

1 Module 3:TwistedBand*

1 Yet another variation on the d

ouble oval theme.*

Rl=150*

R2=35*

R3=65 *

R4=85*

Inc=Pi/64*
Offset=Pi/3*
FOR Theta=0 TO 3*TwoPi STEP Inc*

Xl = FNPolarX(Rl, Theta )■«

Yl = FNPolarY(R2, Theta)-*

X2=FNPolarX(R3,Theta)*

Y2=FNPolarY(R4,Theta+Offset)*

LINE(X1,Y1)-(X2,Y2),INT(RND*31)+

1*

NEXT*

Pause*

1 Module 4:Multilobe*

Rl=100*

Inc=pi/128*

Lobes=4*

FOR Theta=0 TO 2*TwoPi STEP Inc*

R2=Rl*SIN(Lobes*Theta)-«

Xl=FNPolarX(R2,Theta)*

Yl=FNPolarY(R2,Theta)*

LINE (XCenter,YCenter)-(Xl,Yl),I

NT(RND*31)+1*

NEXT*

Pause*

1 Module 5:SpiralCone*

Rl=100*

R2=85*

Inc=Pi/l60*

Lobes=3*

FOR Theta=0 TO 2*TwoPi STEP Inc*

Xl=FNPolarX(Rl,Theta*Lobes)*

Yl=FNPolarY(R2,Theta)*

LINE (XCenter,YCenter)-(Xl,Yl),1
NT( RND*31)-H-«

NEXT*

Pause*

1 Module 6 :SideSpiralCone*

Rl=130*

R2=80*

Inc=Pi/l60*

Lobes=3*

FOR Theta=0 TO 2*TwoPi STEP Inc*

Xl=FNPolarX(Rl,Theta)*

Yl=FNPolarY{ R2 , Theta*Lobes ) ■«

LINE (XCenter,YCenter)-(xi,Yl),1
NT(RND*31)+1*

NEXT*

Pause*

1 Module 7:Circles-*

Rl=115*

R2=85*

R3=40*

R4=45*

Incl=Pi/3*

Inc2=Pi/20*

FOR Thetal=0 TO TwoPi STEP Incl*

FOR Theta2= 0 TO TwoPi STEP Inc2
*

Xl=FNPolarX(Rl,Theta2)*

Yl=FNPolarY(R2,Theta2)*
X2=FNPolarX(R3,Thetal)*

Y2=FNPolarY(R4,ThetaD*

LINE (X1,Y1)-(X2,Y2J,INT(RND*31)

+1*

NEXT*

NEXT-*

Pause*

' Module 8:Spikes*

Rl=115*

R2=85*

R3=40*

R4=45*

Incl=Pi/3*
Inc2=Pi/l8-«

FOR Thetal=0 TO TwoPi STEP Incl*

FOR Theta2= 0 TO TwoPi STEP Inc2

*

Xl=FNPolarX(Rl,Theta2)*

Yl=FNPolarY(R2,Thetal)*

X2=FNPolarX(R3,Thetal)*

Y2=FNPolarY(R4,Theta2}*

LINE (X1,Y1)-(X2,Y2),INT{RND*31)

+ 1*

NEXT*

NEXT*

Pause*

WEND*

1 Shut everything down and quit.

*

WINDOW CLOSE 2

■*

SCREEN CLOSE 2*

WINDOW OUTPUT 1*

END*

*

SUB Pause STATIC*

FOR Delay=l TO 5000*

NEXT*

CLS*

END SUB*

*

Initialize:*

1 Set up a 32 color low-res sere

en.*

SCREEN 2,320,200,5,1*

WINDOW 2,"AmigaBASIC Graphics",(

0,0}-(297,185),23,2*

CLS*

1 Color 0 (background) is black.

*

PALETTE 0,0,0,0*

1 Set up the other 31 colors as

random combinations.*

FOR L=l TO 31

■«

PALETTE L.RND,RND,RND*

NEXT*

' Keep the random sequence rando

m.*

RANDOMIZE TIMER*

1 Define constants.*

Pi=3.14159

*

TwoPi=2*Pi*

XCenter=151*

YCenter=93*

1 Define polar to Cartesian conv

ersion functions.*

DEF FNPolarX(R,Theta)=R*COS(Thet
a)+XCenter-«

DEF FNPolarY(R,Theta)=R*SIN(Thet
a}+YCenter*

RETURN * ©
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Rl"'l50 -4-
R2=25 
• 
R3=25 -4-
R4=85" 
Inc=Pi /64" 
FOR Theta=0 TO 2*TwoPi STEP Inc 
• 
Xl=FNPolarX(Rl,Theta)-4-
Yl=FNPola rY(R2,Theta )" 
X2=FNPola rX(R3,Theta+Pi)-4-
Y2=FNPolarY(R4,Theta+Pi)" 
LINE(X2,Y2)-(Xl,Yl),INT(RNO*31)+ 
1 • 
NEX'r-4-
Pause -4-
I Modu le 2 : SideOvals--" 
I Same th ing , only different .-4-
Rl=lS04 
R2=35-4-
R3=65 -4-
R4=aS4 
Inc= Pi /64" 
Offset s Pi /3 " 
FOR Theta=0 TO 3*Twopi STEP Inc4 
Xl=FNPolarX(RI , Theta)" 
Yl=FNPolarY(R2 , Theta) -4-
X2=FNPolarX(R3 , Theta+Offset) 4 
Y2 u FNPo larY(R4,Theta) -4-
LINE(Xl,Yl)-(X2,Y2),INT(RND*3l)+ 
l' 
NEXT4 
Pause" 
I Module 3 : TwistedBand4 
I Yet ano ther variation on the d 
ouble ova l t heme . -4-
RI=150 -4-
R2 :::z 35-4-
R3=65 4 
R4 =85 -4-
InC:::zP i / 64" 
Offset=Pi/3 4 
FOR Theta=0 TO 3*Two pi STEP Inc-4-
Xl=FNPolarX(Rl,Theta) -4-
Yl:::zFNPolarY(R2 , Theta) 4 
X2-FNPolarX(R3,Theta)" 
Y2=FNPolarY(R4,Theta+Offset)-4-
LINE( Xl ,Yl) - (X2,Y2),INT(RNO*31)+ 
l' 
NEXT-4-
Paus e 4 
I Module 4:Multilo be" 
RI=101H 
Inc=Pi / 128-4-
Lobes=44 
FOR Theta""0 TO 2*Twopi STEP Inc-4-
R2=Rl*SIN(Lobes*Theta)" 
Xl =FNPolarX(R2, Theta) -4-
Yl s FNPolarY(R2,Theta) -4-
LINE (XCente r,YCenter) -( Xl ,Yl),I 
NT(RNO.3l)+l4 
NEXT-4-
Pause4 
• Module 5:SpiralCone4 
RI=1004 
R2-S54 
Inc"'Pi/160-4-
Lobes=3 -4-
FOR Theta:::z0 TO 2*Twopi STEP Inc4 
Xl=FNPolarX(Rl , Theta*Lobes) " 
Yl=FNPolarY(R2,The t a )4 
LINE (xcenter,YCenter) - (Xl,Yl ) , I 
NT( RNO*3l )+1-4-
NEXT4 
Pause-4-
• Mod ule 6:SideSpiraICo ne-4-
Rl=130" 
R2=804 
Inc=Pi / 1604 
Lobes=34 
FOR Theta=0 TO 2*Twopi STEP InC4 
Xl :::zFNPolarX(Rl , Theta)4 
Yl=FNPolarY(R2,Theta*Lobes) 4 
LINE (xcenter, YCenter) - (Xl , Yl) , r 
NT(RNO*31)+1-4-
NEXT4 

Pause4 
· Module 7 : Ci r c les -4-
RI=1154 
R2::::854 
R3=404 
R4::::454 
Inc l=Pi / 34 
Inc2::Pi / 20 4 
FOR Theta!,.0 TO Twopi STEP Inc1 4 
FOR Theta2= 0 TO Twopi STEP Inc2 
• Xl=FNpolarX(Rl,Theta2)4 
Yl=FNPola rY(R2 ,Theta2 )4 
X2=FNPolarX(R3 , Thetal) 4 
Y2=FNPolarY(R4,Thetal)-4-
LINE (Xl , Yl)-(X2 , Y2) , INT(RNO*3l) 
+1' 
NEXT" 
NEXT4 
Pause4 
I Module 8 : SpikeS -4-
Rl=1l5-4-
R2=854 
R3=40 -4-
R4=45-4-
Incl=Pi / 34 
Inc2=P i ! lB-4-
FOR Thetal=0 TO TwoPi STEP I ncl 4 
FOR Theta2:: 0 TO TwoPi S'l'EP Inc2 
• 
Xl~ FNPolarX(Rl,Theta2)4 
Yl::FNPolarY(R2,Thetal)-4-
X2=FNPo l arX(R3 , Theta l)4 
Y2=FNPolarY(R4,Theta2)4 
LINE (Xl,Yl) - (X2,Y2),INT(RND*31) 
+1' 
NEXT-4-
NEXT4 
Pause4 
WEND -4-

I Shut everything down and quit . 
• 
WINDOW CLOSE 2 
• 
SCREEN CLOSE 24 
WINDOW OUTPUT 14 
END4 
• 
SUB Pause STATIC4 
FOR Oelay=l TO 50004 
NEXT4 
CLS4 
END SUB4 
• 
Initialize:4 
• Set up a 32 color l ow-res sere 
en.4 
SCREEN 2 , 320 , 200 , 5,14 
WINDOW 2, "AmigaBASIC Graphics " , ( 
0 . 0) - (297.185).23 . 2' 
CLS-4-
, Color 0 (background) is black. 
• 
PALETTE 0,0,0,0 -4-
I Set up the o ther 31 colors as 
random combinations .4 
FOR LeI TO 31 
• 
PALETTE L, RND, RNO, RND4 
NEXT4 
· Keep the random sequence rando 
m.' 
RANDOMIZE TIMER4 
• Define eonstants.-4-
Pi=3.14159 
• 
TwoPi=2*pi4 
XCenter=151-4-
YCenter=934 
• Define polar to Cartesian con v 
ersion function8.~ 
DEF FNPolarX(R , Theta)=R*COS(Thet 
a)+XCenter4 
DEF FNPolarY(R , Theta)=R*SIN(Thet 
a)+YCenter4 
RETURN 4 ~ 
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Article Clearinghouse. I am interested in 
electronic ordering through the following 
system(s): 
o DlALOG/Dialorder 0 ITT Dialcom 
o On1)lm. 0 OCLC ILL 
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o I am interested in sending my orde r by 

mail. 
o Please send me your current catalog and 

user instruct ions fo r the system(s) I 
checked above. 
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Atari
Fractal
Dragons

Few programs have spawned as much

reader interest in recent months as

Paul Carlson's fractal graphics rou

tines, published in the March 1986

issue of COMPUTE!. These translations

for eight-bit Atari computers provide

valuable insight into how well-written

BASIC programs can achieve good

performance without the need for

machine language routines.

Here are two Atari BASIC programs

that draw fascinating images based

on fractal curves. The subject of

fractals has been discussed in two

previous articles: "IBM Fractal

Graphics," by Paul Carlson (COM

PUTE!, March, 1986), and "MODi-

fied Shapes For Atari ST," by

Robert Geiger (COMPUTE!, August,

1986). This article allows owners of

eight-bit Atari computers to explore

fractal graphics as well. Programs 1

and 2 are written entirely in BASIC,

so they're both easy to modify.

Type in and save both programs.

Both programs draw the same

shape, but at very different speeds

(Program 2 is faster). The result in

both cases is a complex pattern

which resembles an abstract, Ori

ental dragon (see photo). You can

enjoy the designs without under

standing the math involved. How

ever, by examining the programs

you can learn something about effi

cient BASIC programming as well

as the mathematical principles that

underlie the code.

Program 1 shows, in lines 200-

Dennis E. Hamilton

410, the simplicity of the edge-

drawing procedure. The behavior

of the dragon curve is related to the

patterns of binary bits that arise as a

counter is advanced from all 0's, in

single increments, up to all l's. The

way that the curve contains nested,

miniature versions of itself is direct

ly related to the way the lowest-

order bits repeat cyclically while we

step a binary counter through its

entire range. A dragon curve is gen

erally created in one of two ways:

either by breaking up existing seg

ments to fill up space, or by keeping

a counter to pace off the course.

The speed of Program 1 is gov

erned by how fast we increment the

binary counter in the SN( ) array.

Lines 400-410 provide a very quick

solution. Note that it's not neces

sary to inspect the entire counter to

establish the direction of the next

move. The change in direction is

determined by the binary bit just

beyond where the highest carry

lands. Line 410 makes that adjust

ment too; lines 210-220 keep the

transformed direction value in the

correct range.

These improvements, along

with efficient use of tables and

FOR-NEXT control, produce curves

at a rate that is almost pleasant to

watch, down to a mesh interval of

two pixels. Program 1 draws each

finer curve on top of its predecessor

so that you can observe the nesting

of patterns. Program 2 works differ

ently, plotting only the endpoints

of segments, instead.

Brains Over Muscle
Program 1 performs reasonably

well, but is still quite slow at maxi

mum resolution. Program 2 draws

exactly the same pattern, but at

much higher speed. Both programs

use the same line-numbering

scheme so that you can identify the

program changes precisely.

The second program takes ad

vantage of a technique known as

loop unwinding. Instead of counting

by ones, as in the first program,

Program 2 advances the counter in

steps of eight. For each eight-step

counter increment, the eight re

quired one-moves are performed

immediately, one after the other.

This approach works well because

of the dragon curve's relationship

to counting. Each time the three

lowest bits of the dragon curve

"odometer" step through the eight

binary values from 000 to 111, the

program performs the same funda

mental pattern of relative direction

changes. Lines 300-370 play out

that pattern, including certain other

simplifications made possible be

cause we now know precisely what

the three lowest counter bits would

have been at each step.

Although it uses no machine

language routines, Program 2

shows a dramatic increase in effi

ciency over Program 1, Not every

fractal-tracing problem can be

solved so easily, but these pro

grams demonstrate one case where

brains, in the form of careful logic,

can achieve nearly as much as the
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reader interest in recent mouths as 
Paul Carlsoll's fracta l graphics rou­
tilles, published in the March 1986 
issue of COMPUTE!. These trallslations 
for eight-bit Atari computers provide 
valuable insight ill to hmv well-writtell 
BASIC programs can achieve good 
perfo rmance without the Ileed for 
machine language rout illes. 

Here are two Atari BASIC programs 
that draw fascinating images based 
on fractal curves. The subj ect of 
fractals has been discussed in two 
previous articl es: " IBM Fracta l 
Graphics," by Paul Carlson (COM­
PUTE!, March, 1986), and "MODi­
fied Shapes For Atari ST," by 
Robert Geiger (COMPUTE!, August, 
1986). This article allows owners of 
eight-bit Atari computers to explore 
fractal graphics as well . Programs 1 
and 2 are written entirely in BASIC, 
so they're both easy to modify. 
Type in and save both programs. 

Both programs draw the same 
shape, but at very different speeds 
(Program 2 is faster). The result in 
both cases is a complex pattern 
which resembles an abstract, Ori­
ental dragon (see photo). You can 
enjoy the designs without under­
standing the math involved . How­
ever, by examining the programs 
you can learn something about effi­
cient BASIC programming as well 
as the mathematical principles that 
underlie the code. 

Program 1 shows, in lines 200-

78 COMPunl October 1986 

Dennis E. Ha milton 

410, the simplicity of the edge­
drawing procedure. The behavior 
of the dragon curve is related to the 
patterns of binary bits that arise as a 
counter is advanced from all O's, in 
single increments, up to all l 's. The 
way that the curve contains nested, 
miniature versions of itself is direct­
ly related to the way the lowest­
order bits repeat cyclically while we 
step a binary counter through its 
entire range. A dragon curve is gen­
erally created in one of two ways: 
either by breaking up existing seg­
ments to fill up space, or by keeping 
a counter to pace off the course. 

The speed o£ Program 1 is gov­
erned by how fast we increment the 
binary counter in the SN() array. 
Lines 400-410 provide a very quick 
solution. Note that it 's not neces­
sary to inspect the en tire counter to 
establish the direction of the next 
move. The change in direction is 
determined by the binary bit just 
beyond where the highest carry 
lands. Line 410 makes that adjust­
ment too; lines 210-220 keep the 
transformed direction va lue in the 
correct range. 

These improvements, along 
with efficient use of tables and 
FOR-NEXT control, produce curves 
at a rate that is almost pleasant to 
watch, down to a mesh interval of 
two pixels. Program 1 draws each 
finer curve on top of its predecessor 
so that you can observe the nesting 
of patterns. Program 2 works differ­
ently, plotting only the endpoints 
of segmen ts, instead. 

Brains Over Muscle 
Program 1 performs reasonably 
well, but is still quite slow at maxi­
mum resolution. Program 2 draws 
exactly the same pattern, but at 
much higher speed. Both programs 
use the same lin e- numbering 
scheme so that you can identify the 
program changes precisely. 

The second program takes ad­
vantage of a technique known as 
loop ullwilldillg. Instead of counting 
by ones, as in the first program, 
Program 2 advances the counter in 
steps of eight. For each eight-step 
counter increment, the eight re­
quired one-moves aTe performed 
immediately, one after the other. 
This approach works well because 
of the dragon curve's relationship 
to counting. Each time the three 
lowest bits of the dragon curve 
" odometer" step through the eight 
binary values from 000 to 111, the 
program performs the same funda­
mental pattern of relative direction 
changes. Lines 300-370 play out 
that pa ttern, including certain other 
Simplifications made possible be­
cause we now know precisely what 
the three lowest counter bits would 
have been at each step. 

Although it uses no machine 
language routin es, Program 2 
shows a dramatic increase in effi­
ciency over Program 1. Not every 
fractal-tracing problem ca n be 
solved so easily, but these pro­
grams demonstrate one case where 
brains, in the form of careful logic, 
can achieve nearly as much as the 



muscle of machine language.

For instructions on entering these listings,

please refer to "COMPUTERS Guide to Typing

In Programs" in this issue of COMPUTE!.

Program 1. Fractals As

Counting

KG 30 GRAPHICS BiCOLOR 1

EH 40 DIM SN ( 14) , SX (3) ,SY <3>

NP 50 FOR 1*0 TO 3:READ D:SX

(I)*=D:R£AD D:SY(I)=D:N

EXT I

W60 DATA 128,0,0,128,-128,

0,0,-12S

QC 100 N2=0:POKE 752,1

LF110 SETCOLDR 2 , N2 , 2 : SETCO

LOR 1,0,12:N2=N2+i:NC

=2*N2:NP=NC-1

LN 120 IF NO12 THEN POKE 75

2,0:END

ON 125 POKE 77,0:REM Defer A

ttract Mode

IP130 FOR 1=0 TO 3:SX<I)»5X

(I)/2:SY(I)=SY(I>/2sN

EXT I

KH 140 POKE 656,0:POKE 657,5

:PRINT "ATARI Fractal

Dragons Muh ";SX(0
j . ,.

FB 150 X-100:Y=96:PL0T X,Y

PK 160 FDR C-0 TO NC:SN<C>=0

:NEXT C

ftp 200 FOR D-4-N2 TO 100

CJI210 IF D>3 THEN D-D-4

CS 220 IF D<0 THEN D-D + 4

El 300 X-X+SX <D) :Y-Y+SY<D):D

RAWTO X,Y

5K400 FDR C-0 TQ NP: IF SN(C

)>0 THEN SN(C)-0:NEXT

C:QOTO 110

AO 4 10 SN CO -1 :D-D-2*SN (C+l )

:NEXT D

Program 2. Counting In

Blocks

NS 30 GRAPHICS 8: COLOR 1

KH 40 DIM SN C 14) , SX C 12) ,SY ( 1

2)

PP 50 FOR 1=0 TO 12:READ D:S

X(I)=D:READ D:SYCI)=D:

NEXT I

GC60 DATA 32,0,0,32,-32,0,0

,-32

GD 70 DATA 32,0,0,32,-32,0,0

,-32

GE 80 DATA 32,0,0,32,-32,0,0

,-32

EE 90 DATA 32, 0

OE100 N2 =2:P0KE 752,1

BD110 SETCOLOR 2,N2-1,2:SET

COLOR 1,0,12:N2=N2+1:

NC-=2*N2:NP=NC-1

LP 120 IF NO14 THEN POKE 75

2,0:END

ON 125 POKE 77,0:REM Defer A

ttract Mode

LP130 FOR 1=0 TO 12:SX(I)-S

X <I)/2:SY(I)-SY(I) /2:

NEXT I

KH 140 POKE 656,0:POKE 657,5

:PRINT "ATARI Fractal

DragonsC3 SPACES>Mes

h " ; S X ( 0 ) ; "

FB 150 X = 100: Y = 96: PLOT X,Y

PK 160 FOR C = 0 TO NC:SNCC)=0

:NEXT C

BD 200 FOR D =0-N2 TO 100

DA210 IF D>7 THEN D = D-4

EK 220 IF D<4 THEN D = D + 4

N6 300 X = X+SX CD) : Y = Y + SY(D) :P

LOT X,Y

LJ 305 D = D+1

HH310 X=X+SX CD) : Y=Y+SY(D) :P

LOT X,Y

Jfl 32 0 X = X+SX CD + 1 ) : Y = Y + SY (D +

1) :PLOT X, Y

NJ 330 X=-X+SX CD) i Y = Y + SY CD) : P

LOT X,Y

GK 335 D = D + 1-2*SN(3)

W340 X=X+SXCD):Y=Y+SY(D):P

LOT X,Y

JD350 X-X+SX CD+1 ) :Y-Y + SY(D +

1 ) :PLOT X,Y

HH360 X-X+SX CD) :Y = Y +SY<D) :P

LOT X,Y

m365 D=D-1

XH370 X = X+SXCD): Y = Y + SY (D) : P

LOT X»Y

GN 400 FOR C»3 TO NP:IF SN(C

)>0 THEN SN(C)=0:NEXT

C:SOTO 110

HO 410 SN CC>=1 :D =D-2*SNCC+1 )

:NEXT D C§
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Boot 64 For 128

Most Commodore 128 owners know

that their computer can automatically

load and run any 128 program from

disk. This easy-to-use program adds

the same convenience for Commodore

64 programs as well, allowing the 128

to load and run any 64 program auto

matically when you boot the system.

A disk drive is required.

The Commodore 128 has many

outstanding features, not the least

Mike Tranchemontagne

of which is its ability to run thou

sands of excellent Commodore 64

programs and games. The 128 can

automatically load and run any

program written for 128 mode or

CP/M mode. Although there are

programs for the 64 that automati

cally run after loading from disk,

it's still necessary to type in a com

mand like LOAD "PROGRAM",8,1

to activate the disk drive in 64

mode. "Boot 64 For 128" automates

this process so that you can load

and run any Commodore 64 pro

gram simply by putting the disk in

the drive and turning on the com

puter. This feature is ideal for youn

ger members of the family or in

frequent computer users. Even

experienced programmers will ap

preciate the extra convenience it

affords.

Creating An

Autoboot Disk

Type in Programs 1, 2, and 3, and

save copies of all three programs.
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muscle of machine language. 
For Instructions on entering these listing s, 
please re fer to "COMPUTEr s Guide to Typing 
In Programs" in this lssue of COMPUTEI. 

Program 1. Fractals As 
Counting 
11630 GRAPHICS 8: COLOR 1 
EII40 DIM SN(14),SX(3),SY(3) 
liP S0 FOR I - e TO 3: READ 0: SX 

(I)RD:READ D:SY(I)-D:N 
EXT I 

Dk 60 DATA 128,0,0 , 128,-128, 
0,0,-128 

DC lee N2 - e: POKE 752,1 
IF 110 SETCDLOR 2, N2, 2: SETCO 

LOR 1,0,12:N2 E N2+1:NC 
=2*N2:NpmNC-l 

lll120 IF NC >12 THEN POKE 75 
2,0 : END 

~125 POKE 77,0:REH Defer A 
ttract Mode 

IP130 FOR 1-0 TO 3:SX(I)-5X 
(I)/2:SY(I)c9V(I)/2:N 
EXT I 

~ 140 POKE 6~6,":POKE 657,5 
:?RINT ~ATARI Fractal 

FB 150 
PK 160 

AP 200 
ell 210 
e6220 
61 300 

Dragon!l M •• h ";SX(0 
) . " , 
X-100:Y-96:PLDT X,V 
FOR c-e TO NC:SN(C)-0 
:NEXT C 
FOR D-4-N2 TO 10121 
IF 0 ) 3 THEN 0-0 - 4 
IF 0 ( 0 THEN 0-0+4 
X-X+SX(O):Y-Y+9V(O):D 
RAWTO X,Y 

6K400 FOR c-e TO NP: IF SN(C 

»0 THEN SN(C}-0:NEXT 
C:BOTO lIe 

A0410 SN(C)-1:D-D-2aSN(C+1} 
,NEXT D 

Program 2. Counting In 
Blocks 
NS30 GRAPHICS 8:COLOR 1 
~1I40 DIM SN(14),S X(12),SY(1 

2) 
PP50 FOR 1:::0 TO 12:READ 0:5 

X(I}-D:READ D:SY(I}-D: 
NEXT I 

6e 60 DATA 32,0,0, 3 2, -32, 0," 
, - 32 

60 70 DATA 32,0,0, 3 2,-32,0,0 
,-32 

6E80 DATA 32,0,0,32,-32,0,0 
,-32 

H 90 DATA 32,0 
OE 100 N2 e 2: POKE 752, 1 
BOl10 SETCOLOR 2,N2-1,2:SET 

COLOR 1,0.12:N2~N2+1: 

NC-2IN2:NpeNC-l 
lP 120 IF NC } 14 THEN POKE 75 

2,0:END 
ON 125 POKE 77,":REM Dl!!fer A 

ttract Mode 
lP 130 FOR 1 - 0 TO 12:SX(I) - S 

X ( I ) 12: SY ( I ) - SY ( I' 1 2: 
NEXT I 

KH14" POKE 656,":POKE 657,5 
:PRINT "ATARI Fractal 
Dragons(3 SPACES}MRs 

h ";SX ( 0';" " 
fB15" X - 100:yc~6:PLOT X,Y 
n lb0 FOR C-0 TO NC:SN(C)-0 

:NEXT C 
SO 200 FOR DeB-N2 TO II1JI1J 

OA 210 IF D} 7 THEN 0""0-4 
U 220 IF 0 < 4 THEN 0 - 0+4 
116311J0 X- X+SX(O):Y-Y+SY(D):P 

LOT X,Y 
l J 311J5 DeD+ 1 
~310 X=X+SX(O):Y - Y+SV(D):P 

LOT X,V 
JA320 X- X+SX(O+I):Y - Y+SY(D+ 

1) : PLOT X, Y 
NJ 330 X- X+SX (D): Y- Y+SY (D): P 

LOT X,Y 
"335 D~D+I-Z.SN (3) 
IIK340 X- X ... SX(O):Y=Y ... SY(O):P 

LOT X,Y 
J0 350 X-X+SX(O ... !,:Y- Y+SY(D+ 

1} :PLOT X,Y 
~360 X- X+SX(D):Y - Y+SY(D):P 

LOT X,Y 
liB 365 0 - 0-1 
IIM370 X- X+SX(O):Y - Y+SY(D):P 

LOT X.Y 
EN 400 FOR C- 3 TO NP: IF SN (C 

> } 0 THEN SN(C)=I1J:NEXT 
C:GOTO 110 

A04111J SN(C}cl:0-0-2aSN{C+l) 
,NEXT D @ 

COMPUTE! 
TOLL FREE 

Subscription 
Order Line 

1-800-247-5470 
In IA 1-800-532-1272 

Boot 64 For 128 

Most Commodore 128 owners know 
tha t their computer can automatically 
load and run any 128 program from 
disk. This easy-to-use program adds 
the same convenience for Commodore 
64 programs as well, allowing the 128 
to load and run any 64 program auto­
matically when you boot the system. 
A disk drive is required. 

The Commodore 128 has many 
outstanding features, not the least 

Mike Tronchemontogne 

of which is its ability to run thou­
sands of excellent Commodore 64 
programs and games. The 128 can 
automatically load and run any 
program written for 128 mode or 
CP 1M mode. Although there are 
programs for the 64 that automati­
cally run after loading from disk, 
it's still necessary to type in a com­
mand like LOAD " PROGRAM",8,1 
to activate the disk drive in 64 
mode. " Boot 64 For 128" automates 
this process so that you can load 
and run any Commodore 64 pro-

gram simply by putting the disk in 
the drive and turning on the com­
puter. This feature is ideal for youn­
ger members of the family or in­
frequent computer users . Even 
experienced programmers will ap­
preciate the extra convenience it 
affords. 

Creating An 
Autoboot Disk 
Type in Programs 1, 2, and 3, and 
save copies of all three programs. 
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For the boot sector created by Pro

gram 2 to work properly, you must

use the filename 128BOOT64 when

saving Program 1. To create an auto-

booting disk for 64 mode, follow

these three steps:

1. Select the disk which will

contain the 64 program you want to

load and run automatically. Load

Program 2, insert the disk in the

drive, and run the program. When

Program 2 is finished, the disk con

tains a 128 boot sector that will

cause the computer to load and run

a program named 128BOOT64. (You

do not need to save Program 2 on

the target disk.)

2. Load Program 1 and save it

on the disk. Remember, you must

save this program with the file

name 128BOOT64.

3. Load the 64 program which

you want to load and run automati

cally; then save it on the disk using

the filename BOOT64. You must

save the program with this filename.

Once you've performed all

three steps, place the disk in the

drive and reboot by turning the

power off and on or by pressing the

reset switch. If the computer does

not load and run the desired pro

gram, check Programs 1 and 2 for

typing errors and repeat the pro

cess. Keep in mind that the process

won't work unless you use the file

names noted above.

Autobooting ML Programs
With this technique, you can load

and run any Commodore 64 BASIC

program. The same is true of any

machine language program that

runs like BASIC. For instance,

SpeedScript, COMPUTERS word pro

cessor, ordinarily starts with

LOAD"SPEEDSCRIPT",8 and

RUN. To autoboot and run Speed-

Script, simply save SpeedScript to

disk with the filename BOOT64 as

described in Step 3.

You can also autoboot and

start a machine language program

that normally loads with ,8,1 and

starts with SYS instead of RUN.

Program 3 is a very short BASIC

loader which loads an ML program

into memory, then activates it with

SYS. As listed, the program loads

and starts DOS 5.1, the DOS

Wedge program supplied on the

1541/1571 Test/Demo disk. To

load a different ML program, re

place the name DOS 5.1 in line 20

with the filename of your program,

and replace the address 52224 in

line 30 with the correct SYS address

for the program. When that's done,

perform steps 1 and 2 as described

earlier; then save Program 3 on the

disk with the filename BOOT64. Of

course, you must also copy the ML

program to the same disk, using the

filename you specified in line 20 of

Program 3.

How Autobooting Works
When you turn on the 128 (or re
boot by pressing the reset button),
the computer automatically per

forms several checks to determine
which mode it will operate in. If an

autostart cartridge is plugged into

the cartridge port, the cartridge
takes control. If the Commodore

key is pressed, the computer enters
64 mode. If the STOP key is

pressed, the 128 enters the built-in

machine language monitor.

If none of these conditions ap
plies, the 128 looks on sector 0 of

track 1 of the current disk (known

as the boot sector) to see whether it

contains a boot header. If no boot

header is found, the computer sim

ply starts BASIC, which produces

the familiar READY prompt. How

ever, if the boot header information

is present, the 128 automatically

loads and runs the program indicat

ed in the boot sector. This process

works equally well with a 1571 or

1541 disk drive.

In 128 mode, the 128 can

switch to 64 mode by performing

the command GO64. However,

there is no provision for loading and

running a program after you enter

64 mode. To achieve the same ef

fect, this program creates a boot sec

tor that tells the computer to load

and run the program 128BOOT64.

That program, in turn, stores a

short machine language program

and cartridge-identifier bytes in the

special memory area where Com

modore 64 autostarting cartridges

normally reside. The ML program

causes the computer (now in 64

mode) to perform a normal reset.

When the reset occurs, the com

puter detects the cartridge-identifier

bytes, concludes that a cartridge is

present, and runs the ML routine

found at the cartridge start address.

This program, in turn, uses the dy

namic keyboard technique to load

and run a program named BOOT64

from disk. The process may seem

complicated, but it all happens very

quickly, and you need not under

stand the details in order to take

advantage of it.

For Instructions on entering these listings,

please refer to "COMPUTERS Guide to Typing

In Programs" in this issue of COMPUTE!.

Program 1: 128BOOT64

EP 10 A=32768; PRINT "(SWITCH

[SPACE}TO 40 COLUMN DISP

LAY)1'

XK 20 READ DS: IF DS="-1" THEN

GO64

HR 30 POKE A,DEC(D5):A=A+1: GO

TO 20

PH 40 DATA 09,80,5E,FE,C3,C2,C

D,38,30

HM 50 DATA 8E,16,D0,20,A3,FD,2

0,50,FD

QX 60 DATA 20,15,FD,20,5B,FF,5

8

QH 70 DATA 20,53,E4,20,BF,E3,2

0,22,E4

CQ 80 DATA A2,FB,9A

PH 90 DATA A2,00,DD,41,80,F0,0

6

AK 100 DATA. 20,D2,FF,E8,D0,F5

HA 110 DATA A9,0D,8D,77,02,8D,

78,02

FG 120 DATA A9,02,85,C6

JA 130 DATA 4C,74,A4

BR 140 DATA 0D,4C,4F,41,44,22,

42,4F,4F,54,36,34,22,2C

,38

BQ 150 DATA 0D,0D,0D,0D,0D,52,

55,4E,91,91,91,91,91,91

,91,0,-1

Program 2: Boot Sector

Maker

RJ 10 REM PROGRAM 2, CREATE BO

OT SECTOR FOR 128BOOT64

JF 20 DCLEAR: OPEN 15,8,15: OP

EN 2,8,2,"#": PRINTS 15,

"B-P:2,0"

RR 30 READ D?: D=DEC(D$): IF D

>255 THEN 50

EE 40 PRINT# 2,CHR$(D);: GOTO

{SPACE}30

RJ 50 PRINTt 15,"U2;2,0,1,0"

SP 60 PRINT DS$: CLOSE 2: CLOS

E 15

XG 70 DATA 43,42,4D,00,00,00,0

0,31,32,38,42,4F,4F,54,3

6,34,00,00,A2,18

RM 80 DATA A0,0B,4C,A5,AF,52,5

5,4E,22,31,32,38,42,4F,4

F,54,36,34,00,100

Program 3: ML Loader

PM 10 REM C64 ML PROG LOADER E

XAMPLE

KM 20 IF A=0 THEN A=l: LOAD "D

OS 5.1",8,1

QE 30 SA=52224: REM START ADDR

ESS „

KH 40 SYS SA ®
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For the boot sector created by Pro­
gram 2 to work properly, you must 
use the filename 128BOOT64 when 
saving Program 1. To create an auto­
booting disk for 64 mode, follow 
these three steps: 

1. Select the disk which will 
contain the 64 program you want to 
load and run automatically. Load 
Program 2, insert the disk in the 
drive, and run the program. When 
Program 2 is finished, the disk con­
tains a 128 boot sector that will 
cause the computer to load and run 
a program named 128BOOT64. (You 
do not need to save Program 2 on 
the target disk.) 

2. Load Program 1 and save it 
on the disk. Remember, you must 
save this program with the file­
name 128BOOT64. 

3. Load the 64 program which 
you want to load and run automati­
cally; then save it on the disk using 
the filename BOOT64. You must 
save the program with this filename. 

Once you 've performed all 
three steps, place the disk in the 
drive and reboot by turning the 
power off and on or by pressing the 
reset switch . If the computer does 
not load and run the desired pro­
gram, check Programs 1 and 2 for 
typing errors and repeat the pro­
cess. Keep in mind that the process 
won't work unless you use the file­
names noted above. 

Autobooting ML Programs 
With this technique, you can load 
and run any Commodore 64 BASIC 
program. The same is true of any 
machine language program that 
runs like BASIC. For instance, 
SpeedScript, COMPUTE1's word pro­
cessor, ordinarily starts with 
LOAD " SPEEDSC RIPT" , 8 and 
RUN. To autoboot and run Speed­
Script, simply save SpeedScript to 
disk with the filename BOOT64 as 
described in Step 3. 

You can also autoboot and 
start a machine language program 
that normally loads with ,8,1 and 
starts with SYS instead of RUN. 
Program 3 is a very short BASIC 
loader which loads an ML program 
into memory, then activates it with 
SYS. As listed, the program loads 
and starts DOS 5 .1, the DOS 
Wedge program supplied on the 
1541/ 1571 Test/Demo disk. To 
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load a different ML program, re­
place the name DOS 5.1 in line 20 
with the filename of your program, 
and replace the address 52224 in 
line 30 with the correct SYS address 
for the program. When that's done, 
perform steps 1 and 2 as described 
earlier; then save Program 3 on the 
disk with the fil ename BOOT64. Of 
course, you must also copy the ML 
program to the same disk, using the 
filename you specified in line 20 of 
Program 3. 

How Autobooting Works 
When you tum on the 128 (or re­
boot by pressing the reset button), 
the computer automatically per­
forms several checks to determine 
which mode it will operate in. If an 
autostart cartridge is plugged into 
the cartridge port, the cartridge 
takes control. If the Commodore 
key is pressed, the computer enters 
64 mode . If the STOP key is 
pressed, the 128 enters the built-in 
machine language monitor. 

If none of these conditions ap­
plies, the 128 looks on sector 0 of 
track 1 of the current disk (known 
as the boot sector) to see whether it 
contains a boot header. If no boot 
header is found, the computer sim­
ply starts BASIC, which produces 
the familiar READY prompt. How­
ever, if the boot header information 
is present, the 128 automatically 
loads and runs the program indicat­
ed in the boot sector. This process 
works equally well with a 1571 or 
1541 disk drive. 

In 128 mode, the 128 can 
switch to 64 mode by performing 
the command G064 . However, 
there is no provision for loading and 
running a program after you enter 
64 mode. To achieve the same ef­
fect, this program creates a boot sec­
tor that tells the computer to load 
and run the program 128BOOT64. 
That program, in tum, stores a 
short machine language program 
and cartridge-identifier bytes in the 
special memory area where Com­
modore 64 autostarting cartridges 
normally reside. The ML program 
causes the computer (now in 64 
mode) to perform a normal reset. 
When the reset occurs, the com­
puter detects the cartridge-identifier 
bytes, concludes that a cartridge is 
present, and runs the ML routine 
found at the cartridge start address. 

This program, in tum, uses the dy­
namic keyboard technique to load 
and run a program named BOOT64 
from disk. The process may seem 
complicated, but it all happens very 
quickly, and you need not under­
stand the details in order to take 
advantage of it. 

For Instructions on entering these istlngs. 
please refer to "COMPUTEl's Guide to Typing 
In Programs" in this issue of COMPUTE!. 

Program I: 128BOOT64 

EP 10 A=32768 , PRINT "( SWITCH 
lSPACEjTO 40 COLUMN DISP 
LAY)" 

XK 20 READ 0$: IF 0$:::::" - 1" THEN 
G064 

HR 30 POKE A, DEC(DS) :A=A+l : GO 
TO 20 

PH 40 DATA 09 , 80 . 5E,FE,C3 , C2 , C 
0,38,30 

HM 50 DATA 8E ,1 6 . D0,20 , A3,FD . 2 
0,50,FD 

OX 60 DATA 20 , lS,FD,20 , 58 , FF , 5 
8 

QH 70 DATA 20,53,E4 , 20 , BF , E3 . 2 
0,22 , E4 

CQ 80 DATA A2,FB,9A 
PH 90 DATA A2,00,BD , 41,80,F0,0 

6 
AK 100 DATA_ 20,D2 . FF . E8 . 00 . F5 
HA 110 DATA A9 . 00 .8 0 . 77.02 . 80, 

78 , 02 
FG 120 DATA A9.02 . 85 , C6 
JA 130 DATA 4C.74 , A4 
BR 140 DATA 0D . 4C,4F,41,44 . 22 , 

42 , 4F,4F . 54,36 . 34.22,2C 
,38 

BO 150 DATA 00,0 0 ,00,00,00 . 52 . 
55,4E.91 , 91,91 . 91 . 91, 91 
,91,0.-1 

Program 2: Boot Sector 
Maker 

RJ 10 REM PROGRAM 2 , CREATE BO 
OT SECTOR FOR 128BOOT64 

JF 20 OCLEAR: OPEN 15 , 8 .1 5: OP 
EN 2 , 8,2 ," ' '': PRINT' 15 , 
"B-P:2, 0" 

RR 30 READ D$, D=DEC(D$), IF 0 
>255 THEN 50 

EE 40 PRINT# 2,CHR$(0);: GOTO 
(SPACEj30 

RJ 50 PRINT! 15."U2;2.0,l,0" 
SP 60 PRINT 05$ : CLOSE 2 : CLOS 

E 15 
XG 70 DATA 43 , 42,40 , 00 . 00,00 , 0 

0,31,32 , 38,42,4F , 4F , 54 , 3 
6,34 , 00 , 00 , A2,18 

RM 80 DATA A0 . 0B,4C , A5,AF,52,5 
5 , 4E,22,31 . 32 , 38,42 , 4F , 4 
F,54 . 36 . 34 . 00 . 100 

Program 3: ML Loader 
PM 10 REM C64 ML PROG LOADER E 

XAMPLE 
KM 20 IF A=0 THEN A:::: 1 : LOAO "0 

OS 5 .1" ,8,1 
OE 30 SA=52224 : REM START ADOR 

ESS 
KH 40 SYS SA 
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High-Speed String Sort

For Atari BASIC
Everett Hutchison

Inspired by a previous COMPUTE!

utility for Atari, this routine sorts

strings with the lightning speed of

machine language, yet it can be added

to any BASIC program.

A recent article in COMPUTE! illus

trated how to add a machine lan

guage search routine to Atari

BASIC (see "High-Speed String

Search for Atari BASIC," February,

1986). Another handy utility is the

high-speed string sort, which can

organize strings in a database, mail

ing list program, and the like.

The high-speed sort routine

presented here is written in relocat

able machine language, which

means it can be added to any

BASIC program without fear of

memory conflicts. And it's fast—up

to 900 times faster than BASIC. In

the worst case, for instance, a

BASIC bubble sort routine might

take as long as five hours to sort

1000 strings. This routine can do it

in 20 seconds.

Atari BASIC does not allow

string arrays, so this sort works a

little differently from those intend

ed for other BASICs. All of the

strings to be sorted are stored in one

giant string. This string can have

any legal string name. The sorted

strings are actually substrings of the

larger string.

The program demonstrates

how to use the sort routine from

BASIC. It creates and sorts 100

strings. Before calling the routine,

you must DIMension a string 256

characters in length (see BUFFERS

in line 10). The sort routine uses

this string as a buffer. You must

also POKE the starting address of

the string into locations 232-233

(line 100). Call the routine with the

following statement:

= USR(ADR(SORT$),L,A,B,C,D,E,F)

The call to the sort routine in

cludes seven variables. Here's an

explanation of the variables used in

the example statement:

L length of each record

A address of the beginning of the

array to sort

B ending address of the last record;

this can be calculated by taking the

start address of the string and add

ing the number of records times the

record length

C starting address of the last record;

this works out to B—L

D address of the buffer string

E start of the search field within a

record (beginning at 0)

F end of the search field within a

record

For instance, say that each re

cord contains a name in its first ten

characters and an age in the last

two, and both fields are padded out

with spaces as needed. To sort the

names alphabetically, you would

set the start of the search field to 0

and the end of the search field to 9.

To sort the ages numerically, you

would set the start of the search

field to 10 and the end of the search

field to 11.

The demonstration program

creates 100 random strings, each of

which is ten characters long. After

the strings have been created, they

are displayed on the screen. Once

this is done, the program waits for a

keypress and then sorts the strings.

The strings are displayed again

when the sorting is complete.

High-Speed String Sort
For instructions on entering this listing, please

refer to "COMPUTEl's Guide to Typing In

Programs" in this issue of compute!.

JA 10 DIM S0RTSU69), BUFFER*

(256)

CB 20 FDR 1 = 1 TO 169:READ A:

SORT*(I,I)=CHR*(A):NEX
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High-Speed String Sort 
For Atari BASIC 

Inspired by a previous COMPUTE! 
utility for Atari, this routille sorts 
strings with the lightning speed of 
machine language, yet it call be added 
to allY BASIC program. 

A recent article in COMPUTE! illus­
trated how to add a machine lan­
guage search rou ti ne to Ata ri 
BASIC (see " High-Speed String 
Search for Atari BASIC," February, 
1986). Another handy utility is the 
high-speed string sort, which can 
organize strings in a database, mail­
ing list program, and the like. 

The high-speed sort routine 
presented here is written in relocat­
able machi ne language, which 
means it can be added to any 
BASIC program without fear of 
memory conflicts. And it's fast-up 
to 900 times faster than BASIC. In 
the worst case, for instance, a 
BASIC bubble sort routine might 
take as long as five hours to sort 
1000 strings. This routine can do it 
in 20 seconds. 

Atari BASIC does not allow 
string arrays, so this sort works a 
li ttle differently from those intend-
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ed for other BASICs. All of the 
strings to be sorted are stored in one 
giant string. This string can have 
any legal string name. The sorted 
strings are actually substrings of the 
larger string. 

The program demonstrates 
how to use the sort routine from 
BASIC. It creates and sorts 100 
strings. Before calling the routine, 
you must DIMension a string 256 
characters in length (see BUFFER$ 
in line 10). The sort routine uses 
this string as a buffer. You must 
also POKE the starting address of 
the string into locations 232- 233 
(line 100). Call the routine with the 
following statement: 
SORT - USR(ADR(SORTS),L,A,B,C,D,E,F) 

The call to the sort routine in­
cludes seven variables. Here's an 
explanation of the variables used in 
the example statement: 
L length of each record 
A address of the beginning of the 

array to sort 
B ending address of the last record; 

this can be calculated by taking the 
start address of the string and add­
ing the number of records times the 
record length 

C starting address of the las t record; 
this works out to B - L 

o address of the buffer string 

E start of the search field within a 
record (beginning at 0) 

F end of the search field within a 
record 

For instance, say that each re­
cord contains a name in its first ten 
characters and an age in the last 
two, and both fields are padded out 
with spaces as needed. To sort the 
names alphabetically, you would 
set the start of the search field to 0 
and the end of the search field to 9. 
To sort the ages numerically, you 
would set the start of the search 
field to 10 and the end of the search 
field to 11. 

The demonstration program 
creates 100 random strings, each of 
which is ten characters long. After 
the strings have been created, they 
are displayed on the screen. Once 
this is done, the program waits for a 
keypress and then sorts the strings. 
The strings are displayed again 
when the sorting is complete. 

Hlgh·Speed String Sort 
For Instructions on entering this Ustn g, please 
refer to "COMPUTEt's Guide to Typing In 
Progroms" in this Issue of COMPUlEI. 

JA 1 a DIM SO RT$( 169), BUF FE RS 
(2 5 6) 

C820 F OR 1 :: 1 TO 169 : READ A: 
SORTS ( I,I ) - CHR$( A):NE X 



T I

Jft 30 NR=100:RECLEN=10:DIM T

S(RECLEN),MASTER*(NRII

0)

EQ40 PRINT " tCLEARJCREATING

RANDOM STRINGS":PDKE

752, 1

EA 50 FDR A=l TO NR:FDR B=l

TD 10;T*(B,B)=-CHR*(65+

RND(1>*25>:NEXT B-.PRIN

T A;"CUP>"

OF 60 MASTER** CA-i ) *10+1 , A*l

0>=T*:NEXT A

FJ 70 PRINT " (CLEAR} ":FOR A =

1 TO NR:PRINT MASTER*<

(A-1)*10+1,A*10): NEXT

A

LK B0 PRINT " CCLEAR} CDOWN>PR

ESS ANY KEY TO S0RT":6

OSUB 150:PRINT "CDOWNJ

SORTING"

Kl90 L=RECLEN:A=ADR(MASTER*

):B=A+NR*RECLEN:C=B-RE

CLEN:D=ADR(BUFFER*):E=

0: F = 9

PK 100 ADDR=41+ADR <SORT») : HB

YTE=INT (ADDR/256) :LBY

TE = ADDR-256*HBYTE: PCIK

E 232,LBYTE:POKE 233,

HBYTE

AL 110 SORT=USR(ADR(SORT*),L

,A,B,C,D,E,F>

CH 120 PRINT " <!DOWN>DONE>I : PR

INT "CDOWN>PRESS ANY

KEY TO SEE STRINSS":S

OSUB 150

PO 130 FOR A=l TO NRrPRINT M

ASTER*((A-1>*10+1,A«1

0>:NEXT A

HP 140 POKE 752,0:END

CD 150 POKE 764, 255

Wl 160 IF PEEK (764 ) =255 THEN

160

HI 170 RETURN

FI 180 DATA 104,104,104,133,

240,104,133,24 2,13 3,2

.4.104,133,241,133,24

3,104,133,246,104,133

,245,104,133,248,104,

133

PE 190 DATA 247,104,133,250,

104,133,24 9,104,104,1

331, 230, 104, 104, 133,23

1

KB 200 DATA 165,242,133,252,

165,241,133,251

EH 210 DflTA 24, 165, 241, 101,2

40,133,241,144,2,230,

242

FJ 220 DATA 165,242,197,246,

208,6,165,24 1,19 7,2 45

,240,29,164,230,17 7,2

41

BQ 230 DATA 209,251,240,13,1

76..23.165,242,133,25

2,165,241,13 3,251,24,

144,212,200,196,2 31,2

40,207,24,144,229

BH 240 DATA 160,0,177,251,14

5,249,200,196,240,20B

,24 7,160,0,17V,243,14

5,251,200,196,240,20B

,247,160,0,177,249

OL 250 DATA 143,243,200,196,

240,208,247

FH 260 DATA 24, 165,243, 101,2

40,133,24 3,14 4,2,230,

244

flC270 DATA 165,244,197,248,

20B,7,165,243,19 7,24 7

,20B,1,96,165,244,133

,242,165,24 3,133,241,

108,232,0 ©

TurboDisk

For DOS 3.3
R. Ellerbrock

TTn's short utility allows Apple II

owners to load DOS 3.3 files up to

three times faster than usual. Al

though it's written in machine lan

guage, the program is easy for anyone

to use, even if you're not familiar with

machine language programming. A

disk drive is required; the program

runs only under DOS 3.3.

The Apple II disk drive is one of the

faster 5%-inch drives in the micro

computer world, but even a fast

drive seems slow at times. "Turbo-

Disk for DOS 3.3" turbocharges

your Apple II disk drive under DOS

3.3, allowing it to load, save, and

perform other operations up to

three times faster than normal. No

special knowledge is needed to take

advantage of the program. Once

the enhanced DOS is installed on

disk, every disk operation (except

INIT—see below) speeds up dramat

ically.

TurboDisk is written entirely

in machine language, so you must

enter it with the "Apple MLX" ma

chine language entry program

found elsewhere in this issue. Fol

low the MLX directions carefully .as

you type in the program. When you

run MLX, you'll be asked for a start

ing address and an ending address

for the data you will be entering.

Here are the addresses you need for

TurboDisk:

Starting address:

Ending address:

2000

23FF

TurboDisk works by altering

the DOS images ordinarily found

on the disk. To create the faster

version of DOS, type BRUN TUR

BODISK and press Return (replace

TURBODISK with whatever file

name you used when you saved

TurboDisk data to disk using MLX).

TurboDisk displays a menu offer

ing two choices. Press 1 to install

the turbocharged DOS on disk, or

press 2 to exit.

When you press 1, TurboDisk

prompts you to insert the desired

disk in the drive. This disk must be

formatted and must contain a work

ing copy of DOS 3.3. Because this

program alters the DOS infor

mation on the disk, do not use Turbo

Disk on your master copy of DOS 3.3.

Always keep a copy of the original

DOS 3.3 in a safe place for future use,

and use TurboDisk only on other

disks. After the disk is in place, press

Return to continue. If you change

your mind, press Esc to abort the

operation.

When you press Return, Turbo

Disk installs the enhanced DOS on

the disk. If an error occurs at this

stage (the drive door is left open, for

example), TurboDisk lets you try

again by pressing Return a second

time. If the error cannot be cured,

press Esc to abort the program.

Once the new DOS is in place,

all disk operations except for INIT

occur at enhanced speeds. The table

indicates the number of seconds it

takes to load an assortment of com

mercial programs at normal speed
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T I 
JA30 NRa100:RECLEN~10:DIM T 

SIRECLENl,MASTERS(NRIl ,., 
ED40 PRINT "(CLEAR}CREATING 

RANDOM STRINGS":POKE 
7:52, 1 

fA 50 FOR A-I TO NR: FOR 8 - 1 
TO 10:TSIB.B)-CHRS(65+ 
RNDll,a2S):NEXT B:PRIN 
T A; "(UP)" 

Ofb0 MASTERS( (A-1) l10+1,All 
0)=TS:NEXT A 

~70 PRINT "{CLEAR}":FOR A= 
1 TO NR:PRINT MASTERS( 
IA-ll'10+1,A'101 : NEXT 
A 

U: Be PRINT" {CLEAR} (DDWN}PR 
ESS ANY KEY TO SORT" : G 
asue 150 : PRINT "{DOWN} 
SORTING" 

K190 L-RECLEN:A-ADR(MASTERS 
>:B-A+NR'RECLEN:C-B-RE 
CLEN:D-ADR(BUFFERS):E= 
0 : F- 9 

PK100 ADDR=41+ADR(SORTt):HB 
YTE=INTIADDR/256):LBY 
TE-ADDR-256tH8YTE:POK 
E 232,LBYTE:POKE 233, 
HBYTE 

~11" SORT=USR(AOR(SORTS),L 
,A,B,C,D,E,F) 

CH 120 PRINT "{DOWN}OONE" : PR 
INT "(OOWN}PRESS ANY 
KEY TO SEE STRINGS":G 
asue 150 

~ 1 30 F OR A-I TO NR : PRINT M 
ASTER S ( (A - 1 ) • 1 0+ 1 , A. 1 
01:N E XT A 

~140 POKE 752,0:END 
~ 1 50 P OKE 764,255 
~1 6 0 IF PEEK(7641 -255 THEN 

160 
HI 170 RETURN 
FI180 DATA 104,104,104,133, 

240, U!!I4, 133,242,133,2 
44,104,133,241,133,24 
3,104,133,246,104,133 
,245,104,133,248,104, 
1 33 

PE 190 DATA 247,104,133,250, 
104,133,249,104,104,1 
3;$',230,104,104,133,23 
1 

KG 200 DATA 165,242,133,252, 
165,241,133,251 

EII210 DATA 24,165,241,1£11,2 
40,133,241,144,2,230, 
242 

H220 DATA 165,242,197,246, 
208,6,165,241,197,245 
,240,29,164,230,177,2 
41 

aD 230 DATA 209,251,240.1 3, 1 
76,223,165,242,133,25 
2,165,241,133,251,24, 
144,212,200,196,231,2 
40,207,24,144,229 

GH240 DATA 160,0,177,251,14 
5 , 249,200,196,240,208 
,247,160,0,1~,243,14 
5,251,200,196,240,208 
,247,160, ",177,249 

OL 2:50 DATA 145,243,2111111,196, 
24111,2"8,247 

fK260 DATA 24,165,243,101,2 
40,133,243,144,2,230, 
244 

IIC270 DATA 165,244,197,248, 
21118,7,165,243,197,247 
,208,1,96,165,244,133 
,242,165,243,133,241, 
108,232,111 ~ 

TurboDisk 
For DOS 3.3 

R. Ellerbrock 

TIIis short ulility allows Apple II 
oWllers to load DOS 3.3 files up to 
three times fasler Ihall usual. Al­
though it's writtell ill machille lall­
guage, the program is easy for allyolle 
to use, eve II if you're II0t familiar with 
machille lallguage programmillg. A 
disk drive is required; the program 
rims oll ly ullder DOS 3.3. 

The Apple II disk drive is one of the 
faster S'/.-inch drives in the micro­
computer world, but even a fast 
drive seems slow at times. "Turbo­
Disk for DOS 3.3" turbocharges 
your Apple II disk drive under DOS 
3.3, allowing it to load, save, and 
perform other operations up to 
three times faster than normal. No 
special knowledge is needed to take 
advantage of the program. Once 
the enhanced DOS is installed on 
disk, every disk operation (except 
!NIT-see below) speeds up dramat­
ically. 

TurboDisk is written entirely 
in machine language, so you must 
enter it with the" Apple MLX" ma­
chine language entry program 
found elsewhere in this issue. Fol­
low the MLX directions carefully .as 
you type in the program. When you 
run MLX, you' ll be asked for a start­
ing address and an ending address 
for the data you will be entering. 
Here are the addresses you need for 
TurboDisk: 

Starting address: 2000 
Ending address: 23FF 

TurboDisk works by altering 
the DOS images ordinarily found 
on the disk. To create the faster 
version of DOS, type BRUN TUR­
BODISK and press Return (replace 
TURBODISK with whatever file­
name you used when you saved 
TurboDisk data to disk using MLX). 
TurboDisk displays a menu offer­
ing two choices. Press 1 to install 
the turbocharged DOS on disk, or 
press 2 to exit. 

When you press 1, TurboDisk 
prompts you to insert the desired 
disk in the drive. This disk must be 
formatted and must contain a work­
ing copy of DOS 3.3. Because this 
program alters the DOS infor­
mation on the disk, do II0t use Turbo­
Disk 011 your master copy of DOS 3.3. 
Always keep a copy of the original 
DOS 3.3 in a safe place for future use, 
and use TurboDisk only on other 
disks. After the disk is in place, press 
Return to continue. If you change 
your mind, press Esc to abort the 
operation. 

When you press Return, T urbo­
Disk installs the enhanced DOS on 
the disk. If an error occurs at this 
stage (the drive door is left open, for 
example), TurboDisk lets you try 
again by pressing Return a second 
time. If the error cannot be cured, 
press Esc to abort the program. 

Once the new DOS is in place, 
al! disk operations except for lNIT 
occur at enhanced speeds. The table 
indicates the number of seconds it 
takes to load an assortment of com­
mercial programs at normal speed 
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and with TurboDisk.

Program Normal With

speed TurboDisk

Moonpatrol 31 7

UUb aoss Id 5

Frogger 34 7

M'g/if Crauf/er 32 15

The only real limitation of this

program is that it's impossible to

initialize a disk at enhanced speeds.

If you enter INIT when TurboDisk

is active, nothing happens (that

command is deliberately disabled).

To initialize a disk, you must reboot

with a normal DOS 3.3 disk.

Inside TurboDisk
When you BRUN TurboDisk, it

copies two pages (512 bytes) of data

to two previously unused sectors in

the DOS image (track 0, sector A,

and track 0, sector B). When you

boot with the disk, the computer

loads the contents of these two sec

tors in addition to the normal DOS

data. Finally, TurboDisk loads the

rnntpnt^ of track fl sector C into^ '. ■ i ■ - ■ i 1 ■ UI 11 ULI\ \J f JWV LVI N«^ 111 lU

memory, changes three bytes, then

rewrites the sector to disk.

Under normal circumstances,

DOS jumps to location $9D84

when it's finished loading to per

form a cold start. TurboDisk inserts

a JMP (JuMP) instruction at location

$9D84 which redirects control to

the code at location $9B04. This

code copies new data into the

RWTS (Read/Write Track/Sector)

area of memory. In the RWTS area

are a few bytes that contain the arm

move delay table. To speed disk

access, we simply change the con

tents of the delay table bytes. Once

this is done, TurboDisk restores the

original address at location £9D84

and proceeds with a cold start as

usual.

TurboDisk For DOS 3.3
Please refer to the "Apple MLX" article in this

issue before entering the following listing.

START ADDRESS: 2000

END ADDRESS: 23FF

2000: 4C 47 20 20 E3 03 84 00 72

2008: 35 01 A5 02 A0 04 91 00 58

2010: A5 03 C9 10 90 04 A9 00 06

2018: 85 03 A0 05 91 00 A0 08 16

2020: A9 00 91 00 C8 A9 10 91 06

2028: 00 A5 04 A0 0C 91 00 A9 AC

2030: 00 A0 03 91 00 20 E3 03 SD

2038: 20 D9 03 A9 00 85 4B 90 31

2040: 05 A9 87 4C 70 20 60 20 08

204B: 5S FC A2 0C 20 4A F9 A0 C7

2050: 00 B9 47 21 CB 20 ED FD 9A

205B:

2060:

206B:

2070:

207B:

20B0:

2088:

2090:

2098:

20A0:

20A8:

20B0:

20BB:

20C0:

20CB:

20D0:

20DB:

20E0:

20E8:

20F0:

20FB:

2100:

2108:

2110:

2118:

2120:

212B:

2130:

213B:

2140:

2148:

2150:

2158:

xl of:

2168:

2170:

217B:

21B0:

218B:

2190:

2198:

21A0:

21AB:

21B0:

21B8:

21C0:

21C8:

21D0:

21D8:

21E0:

21E8:

21F0:

21FB:

2200:

220B:

2210:

2218:

2220:

2228:

2230:

2238:

2240:

2248:

2250:

225S:

2260:

226B:

2270:

2278:

2280:

228B:

2290t

2298:

22A0I

22A8:

22B0:

22B8:

22C0:

22CB:

22D0:

22D8:

22E0:

22ES:

22F0:
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and with TurboDisk. 2058: C0 3 B 00 F5 2. .C FD C9 3B 2388 : 00 80 42 BF A2 04 Bo •• 96 
2060: Bl O. .6 2. 81 2. 4C 5C F l 2310= 9b 90 00 2. E8 00 F7 A2 28 

Program Normal With 2068: 2. C9 B2 O. EF 4C O. . 3 E3 2318 : BE 8 E FF B7 AE FF B7 F. 5A 
2070: A. •• B9 B7 21 C8 20 ED .B 2320: 79 EE 58 BF CE 56 BF F9 26 

speed TurboDisk 2078: Fo C. • F O • F5 4C 9B 29 .F 2328: 2B AD 50 BF C9 FF F. 6. C6 

M oonpatrol 31 7 20BiI: 6. A. •• B9 98 21 C8 20 AF 2330: Bo 00 97 F9 5B 8 0 EC B7 F9 
2088: ED Fo C0 19 O. F5 AD EA 80 2338: E8 Bo 00 97 80 ED B7 E8 58 

005 Boss 16 5 2090: B7 4A 4A 4A 4A 18 69 Bl 64 2340= 8E FF B7 EE Fl B7 A. EB 4C 
Frogger 34 7 2098: 2. ED Fo 29 .C Fo C9 9B AD 2348: A9 B7 2. B5 B7 9. CD A9 F5 
Night Crawler 32 15 20A0: F. .3 2. e. 21 4C 47 2. .7 2350: e8 4C 05 A6 Bo 00 97 80 70 

2I11AB: 00 0. .0 •• .e •• 00 ge E8 2358 : EC B7 E8 Bo .9 97 80 ED 63 
The only real limitation of this 20B0: e9 00 e. 00 00 .0 .0 00 F. 236": B7 A9 00 AD CC B5 80 F1 12 

program is that it's impossible to 2068: 99 .e 0. •• •• •• 00 .9 F8 2368 : B7 AD CB B5 80 F0 B7 A9 14 
2oce: .9 .9 .9 •• e9 99 99 00 91 23701 B7 A9 E8 29 B5 B7 AD 57 19 

initialize a disk at enhanced speeds. 20C8 : 00 •• •• .9 9. 9. 0 . 99 .9 2378 : BF Bo 47 BF AD 58 BF 80 C2 
If you enter INIT when TurboDisk 2008: .0 00 • 0 •• 00 99 90 00 11 2388: 48 BF A2 04 Bo •• 96 90 28 

is active, nothing happens (that 2008: •• •• •• • 0 •• • e 9 • 90 19 23881 •• 2 • E8 EC 55 BF D. F4 93 
20E0: 00 00 99 00 .9 99 .9 00 21 2390: A9 .0 A8 91 40 6. 55 BF C7 

command is deliberately disabled). 221EB: •• •• •• .0 .9 9. 00 •• 29 2398: 57 BF A9 . 8 80 05 B5 A2 .2 
To initialize a disk, you must reboot 2eF0: oo 0. oo .9 9. 00 99 00 31 23Ae: .C BD E8 B7 90 89 BF CA 2E 

20F8: • 0 •• •• •• •• e. • 9 •• 3 9 23AB: 1 • F7 38 2. 5E AF A2 .C ., with a normal DOS 3.3 disk. 21"": A9 22 80 26 2. A9 9A 85 F4 2380: BD 8. BF 90 E8 B7 CA ,. 93 
21218 : • 3 A9 e • 85 92 A9 92 85 CE 2388: F7 A2 • C 8E FF B7 4C E • 66 

Inside Turbo Dlsk 2110: .4 29 . 3 2. A9 23 80 26 09 23C0: BE .0 A2 .3 Bo 03 9C 90 FE 
2118: 2. A9 0B 85 93 20 • 3 2 • 4D 23C8: 83 9D CA D0 F7 20 56 BC 48 

When you BRUN TurboDisk, it 2120: A9 10 8D 26 20 A9 .C 85 94 230 21: 4C 84 90 •• AD E9 B7 00 96 

copies two pages (512 bytes) of data 2128: 03 A9 91 85 • 4 20 03 2. 95 2308 : •• .0 •• 0. 00 •• •• 0e lF 
2130: A9 4C 8D B4 le A9 .4 8D 11 23E0: e0 0. •• 00 .e "" "" •• 27 

to two previously unused sectors in 2138: 85 ,. A9 9B 80 86 le A9 8. 23E8 : 00 •• •• • e e. e • e. •• 2F 
the DOS image (track 0, sector A, 21 40: .2 85 .4 2. • 3 2 • 6e 46 07 23F0: 00 •• •• .e •• • 0 •• 00 37 

and track 0, sector B). When you 2148: 41 53 54 AS 4C 4F 41 44 FA 23FBI •• •• •• •• 0 • 00 '''' •• 3F 
2150: 49 4E 47 A. 44 4F 53 8D 51 

boot with the disk, the computer 2158: 80 80 80 80 8D 80 8D 80 9A ~ 
loads the contents of these two sec- 2160: 3 1 AE Ae 05 De C4 Cl 04 4A 

tors in addi tion to the normal DOS 2168: C5 Ae Cl A. C4 C9 03 C8 B8 
21 7 0: 80 80 3 2 AE A. Dl D5 C9 CF 

data. Finally, TurboDi5k loads the 2178: 04 80 8D C3 C8 CF CF 03 6F 

contents of track 0, sector C into 2180: C5 A. e e ee ee .e ee 80 58 
2188: 80 8D 80 46 41 54 41 4C 35 

memory, changes three bytes, then 2190 : Ae 45 52 " 4F 52 •• •• A7 
rewrites the sector to disk. 2198: 8D 80 80 80 C9 CE D3 C5 86 COMPUTE! 

Under normal circumstances, 21A0: D2 04 AIlI C4 C9 03 CB All! 87 
2 1AB: C9 CE AI!J C4 02 C9 D6 C5 15 TOLL FREE DOS jumps to loca tion $9084 2180: A. •• 0111 00 0. 

0121 "" "" 
43 

when it's finished loading to per- 2 188: . 0 .0 00 00 •• "" '''' "" FA Subscription 
form a cold start. TurboDisk inserts 21C0 : 00 0. 

'''' " 0 
0 . 0" " " 130 .3 Order Line 21CB: 0. .e 

00 "" •• 00 0 " 0 11' 0B 
a jMP OuMP) instruction at location 2100: •• •• •• 90 •• '''' "" .0 13 1-800-247-5470 
$90 84 which redirects control to 2108: • 0 . e .e •• . 0 •• .0 •• lB 

the code at location $9B04. This 
21E0: .0 . 0 •• 90 0 . 0. • • .0 23 In IA 1-800-532-1272 
21E8 : 0. . e • e •• •• •• 0 • •• 28 

code copies new data in to the 2 1F0= 00 •• 0 0 e. 0. •• 0 . •• 33 

RWTS (Read/ Write Track/ Sector) 21FB: •• .0 • 0 00 •• •• •• •• 3B 
2 2"" : . 0 0 . •• 9. A2 60 aD 39 C3 

area of memory. In the RWTS area 2208 : 9B 9D 56 8C CA ,. F7 A2 41 
are a few bytes that contain the arm 2210: 2e 80 A7 9a 90 DF 8C CA 33 

move delay table. To speed disk 2218: ,. F7 A2 2C BD C7 98 90 58 
2220: 69 aA CA ,. F7 A2 - DS 80 El 

access, we simply change the con- 2228: EF 9B 9D AE BE CA De F7 .. 
tents of the delay table bytes. Once 2231111 A9 60 80 4F AS 4C C2 9C 88 To receive 
this is done, TurboDisk restores the 2238 : •• A9 BC 8D 84 A3 A9 7E DB 

22421: 80 83 A3 A9 4C 80 82 A3 7C 
original address at location $9084 2248: A9 8C 8D 49 .. A9 7. 80 11 additional 
and proceeds with a cold start as 2250: 48 A4 6. A5 67 80 72 AA 49 

usual. 22!58z A5 68 80 73 AA A9 .2 00 43 information from 22021: e 5 20 7A A4 A9 . 4 80 E9 2a 
2268: BC 8D CC BE 8D 42 BF 80 76 

TurboDlsk For DOS 3.3 227": AC BC AD 6. AA 8D 55 SF Ea advertisers in 227 8: AD 61 AA 8D 56 8F AD 72 99 
Please re fer to the "Apple MLX" article In this 2280: AA 80 57 BF AD 73 AA 8D 82 
issue before entering the following listing. 2288: 58 BF AD 55 BF 18 69 .4 29 this issue, use 2ne l 80 55 BF AD 56 BF 69 00 48 
START ADDRESS: 2000 2298: 80 56 aF A9 e 0 8D F3 B7 Al 

the handy reader END ADDRESS: 23FF 22A0 : 80 EB B7 4C OF 8C 00 A9 FD 
22AB: 0 1 8D F4 a7 AD 57 8F 3 8 6D 

2"""= 4C 47 2e 2. E3 .3 84 "IZI 72 2280 : E9 e4 8D 01 BE 80 F. B7 7F service cards in 2QH!lB: 85 el A5 .2 A. 04 9' 0" 58 2288: 8D 57 BF AD 58 BF E9 . e e2 
2010: A5 .3 C9 ,. 9. .4 A9 00 06 22CIlI : 8D Fl B7 4C 69 BA .e 8D C7 
2018: 85 .3 A. .5 91 •• A. "e 16 22CB: D2 BE 8D 58 BF AD C9 B5 5B the back of 20211h A9 •• 91 •• C8 A9 ,. 91 .6 22D0: 80 F0 BE 80 F9 BE 8D 18 C9 
2"28: 00 A5 .4 A0 • C 91 •• A9 AC 2208: BF 8D 14 BF AD CA 85 80 70 

the 203"': •• Ae e 3 91 •• 2. E3 .3 5D 22EiI : Fl BE 8D FA BE 8D lC SF 53 magazine, 
2038: 2. D9 .3 A9 0. 85 48 9. 31 22EB: SF 15 BF 4C AF BE 00 0e 87 
22140: . 5 A9 87 4C 7. 2. 6. 2. .8 22F0 : AD C8 B5 8D CE BE 8D 44 5F 
2048: 58 FC A2 .C 20 4A F9 A. C7 22F 8: 8F AD CC B5 80 CF BE 8D 34 
20:5" : .0 B9 47 21 C8 2. ED FD 9A 23Hz 45 BF AD 56 BF F. OF A9 3E 
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PC Mini-Assembler

Are you interested in learning 8088

machine language for the IBM PC?

This clever program takes advantage

of the system program DEBUG to cre

ate a complete, label-based machine

language assembler. The program re

quires BASICA for the PC, as well as

the program DEBUG (included with

MS-DOS). Owners of PC-compatibles

should check the instructions at the

end of this article before typing in the

program.

8088 machine language—the "na

tive tongue" of the IBM PC and its

compatible computers—is both

powerful and comparatively easy to

program. The 8088 microprocessor

offers many high-level instruc

tions—such as string commands,

multiplication, and division—that

aren't available with simpler pro

cessors such as the 6502. Best of all,

the PC operating system contains a

large number of software interrupts

(built-in routines) which are easy to

call from machine language. With

interrupts, you can do everything

from writing a dot on a graphics

screen to opening disk files.

The first tool you need for ma

chine language programming is a

convenient, reliable assembler

which converts an ASCII file of

symbolic instructions—usually

called the source file—into a file

Georg Zimmer

containing object code which the

computer can execute directly. "PC

Mini-Assembler" is a label-based

assembler written entirely in

BASIC. Although it's not as power

ful as IBM's own assembler or mac

ro assembler, Mini-Assembler

provides all the basic features you

need to assemble a machine lan

guage program on an IBM PC. If

you're using a PC-compatible com

puter, read the special instructions

at the end of this article before at

tempting to use this program.

Getting Started

Type in Program 1 and save it to

disk as an ordinary BASIC pro

gram. Program 2 is a short assem

bly language source program which

we'll use to demonstrate how PC

Mini-Assembler works. Programs 3

and 4 are short INCLUDE files re

quired to assemble Program 2. Use

the BASIC editor to type in Pro

grams 2-4. Although these are not

BASIC programs, we have listed

them with the usual IBM Proof

reader checksums; if you type these

programs with a word processor or

text editor, do not include the

checksums. Programs 2-4 must be

stored as ASCII files, not as token-

ized BASIC programs. If you enter

them from BASIC, save them to

disk as ASCII using the ,A option of

SAVE. For instance, this command

saves a file in ASCII form with the

filename HEXCONV.ASM:

SAVE "HEXCONV.ASM",A

The filename extension .ASM

is a conventional identifier for IBM

assembly language source files.

You may include this extension for

the sake of consistency; however, it

is not required for this assembler.

You must save Program 3 with the

filename STACK.LIB, and save Pro

gram 4 with the filename CLS.LIB.

Put the source file (Program 2) and

the INCLUDE files (Programs 3

and 4) on the disk you will use for

the assembly. Before using the as

sembler, you must also copy the

program DEBUG.COM from your

DOS disk to the disk that contains

the source file.

Once the work disk contains

the necessary files, load and run

Program 1. The program begins by

displaying a directory of all the files

on the current disk. Then it asks for

the name of the file you wish to

assemble. Enter the full filename,

including any extension. If the file

is not found, the program prints an

error message and allows you to

reenter the name. Otherwise, the

assembly proceeds automatically.

Several passes are needed to finish

the process, most of which is visible

on the screen.

When the assembly is com

plete, Mini-Assembler prompts you

to enter a name for the output file

(executable object file). At this
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Are YOIl interested in learning 8088 
machine langllage for the IBM PC? 
This clever program takes advantage 
of the system program DEBUG to cre­
ate a complete, label-based machine 
langllage assembler. The program re­
qllires BASICA for the PC, as well as 
the program DEBUG (inclilded with 
MS-DOS). Owners of PC-compatibles 
shoilid check the instrllctions at the 
end of this article before typillg in the 
program. 

8088 machine language-the " na­
tive tongue" of the IBM PC and its 
compatible computers-is both 
powerful and comparatively easy to 
program. The 8088 microprocessor 
offers many high-level instruc­
tions-such as string commands, 
multiplication, and division-that 
aren't available with Simpler pro­
cessors such as the 6502. Best of all, 
the PC operating system contains a 
large number of software interrupts 
(built-in routines) which are easy to 
call from machine language. With 
interrupts, you can do everything 
from writing a dot on a graphics 
screen to opening disk files. 

The first tool you need for ma­
chine language programming is a 
convenient, reliable assembler 
which converts an ASC II file of 
symbolic instructions-usually 
called the SOllree file-into a file 

Georg Zimmer 

containing object code which the 
computer can execute directly. " PC 
Mini-Assembler" is a label-based 
assembler written entirely in 
BASIC. Although it's not as power­
ful as IBM's own assembler or mac­
ro assembler, Mini-Assembler 
provides all the basic features you 
need to assemble a machine lan­
guage program on an IBM Pc. If 
you're using a PC-compatible com­
puter, read the special instructions 
at the end of this article before at­
tempting to use this program. 

Getting Started 
Type in Program 1 and save it to 
disk as an ordinary BASIC pro­
gram. Program 2 is a short assem­
bly language source program which 
we'll use to demonstrate how PC 
Mini-Assembler works. Programs 3 
and 4 are short INCLUDE files re­
quired to assemble Program 2. Use 
the BASIC editor to type in Pro­
grams 2-4 . Although these are not 
BASIC programs, we have listed 
them with the usual IBM Proof­
reader checksums; if you type these 
programs with a word processor or 
text editor, do not include the 
checksums. Programs 2-4 mllst be 
stored as ASCl! files, not as token­
ized BASIC programs. If you enter 
them from BASIC, save them to 
disk as ASCII using the ,A option of 
SAVE. For instance, this command 
saves a file in ASCII form with the 

filename HEXCONV.ASM: 
SAVE "HEXCONV.ASM",A 

The filename extension .ASM 
is a conventional identifier for IBM 
assembly language source files. 
You may include this extension for 
the sake of consistency; however, it 
is not required for this assembler. 
You must save Program 3 with the 
filename STACK.UB, and save Pro­
gram 4 with the filename CLS.UB. 
Put the source file (Program 2) and 
the INCLUDE files (Programs 3 
and 4) on the disk you will use for 
the assembly. Before using the as­
sembler, you must also copy the 
program DEBUG.COM from your 
DOS disk to the disk that contains 
the source file . 

Once the work disk contains 
the necessary files, load and run 
Program 1. The program begins by 
displaying a directory of all the files 
on the current disk. Then it asks for 
the name of the file you wish to 
assemble. Enter the full filename, 
including any extension. If the file 
is not found, the program prints an 
error message and allows you to 
reenter the name. Otherwise, the 
assembly proceeds automatically. 
Several passes are needed to finish 
the process, most of which is visible 
on the screen. 

When the assembly is com­
plete, Mini-Assembler prompts you 
to enter a name for the output file 
(executable object file). At this 
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point you can choose to create two

different types of files. To create a

command (.COM) file, include the

extension .COM or .com with the

filename. A command file can be

executed simply by typing its file

name from the DOS prompt. If you

do omit the .COM extension, Mini-

Assembler assumes that you want

to create a file which can be called

from BASIC, and creates a file ap

propriate for that use.

Of course, it's impossible to ex

plain all the details of 8088 assem

bly language programming in a

magazine article. I learned about

the subject from COMPUTE'S Be

ginner's Guide to Machine Language

on the PC and PCjr (available from

COMPUTE! Books). Many other

good texts are also available.

Pseudo-Ops
An assembly language source file

contains two kinds of instruc

tions—opcodes and pseudo-

opcodes. What we usually call

opcodes are actually mnemonics,

descriptive names for the binary

codes that comprise the actual ma

chine language instruction. The

mnemonic RET, for instance,

stands for the opcode that performs

a RETurn. The function of an as

sembler is to convert source file

mnemonics into an executable se

ries of opcodes.

A pseudo-opcode is an instruc

tion to the assembler rather than a

symbolic name for a machine lan

guage instruction. Commercial as

semblers such as the IBM Macro

Assembler permit you to use many

different pseudo-ops. PC Mini-

Assembler offers a more limited set

of assembler directives. Here's a list

of all the pseudo-ops the program

recognizes.

Origin. The first line in your source

code must indicate the starting ad

dress for the program. This function

is performed by the asterisk (*)

pseudo-op. For a PC with at least

96K, use 1C00H for the segment.

An offset of zero is best for files that

will be BLOADed, but for .COM

files, you should use an offset of

0100H, because that's where DOS

loads .COM files. Here are two

typical origin directives:

10 • 1COO:100 ; -COM file

10 * 1COO:0 ; BLOAD file

Symbol Definitions. Assembly

language programs normally use

symbolic names to refer to program

variables and labels (addresses

within the program). The period (.)

pseudo-op tells the assembler that

the preceding string is a symbolic

label or variable. Symbols may con

tain spaces. You may have a symbol

alone on a line, or an instruction or

data may follow it:

10 VIDEO FUNCTION. INT 10

20 TEST LABEL.

30 MOV AX,VARIABLE

40 JMP TEST LABEL

50 VARIABLE. DB "Hello",0

Number Converter. Mini-Assem

bler assumes that all numbers are

expressed in hexadecimal (base 16)

notation. The percentage (%) pseu

do-op tells the assembler that the

following number is decimal, not

hexadecimal. When it assembles

the program, Mini-Assembler con

verts the number to hexadecimal.

Here are a few examples:

100 MOV AH,%64

110 SUB AX,%10

300 DB DUP %30 (%20)

Text-To-ASCII Converter. The

apostrophe (') pseudo-op changes a

single character to its equivalent

ASCII code. Do not enclose the

character; only one apostrophe is

needed:

100 MOV DL, 'A

300 MOV BX, 'A

Comment. The semicolon (;) al

lows you to add comments to a

program. The assembler ignores ev

erything on the line after the

semicolon:

10 ;DISK SECURITY PROGRAM

120 MOV CX,%10 ;REPEAT lOd TIMES

Forced Label Assignment. The

equal sign ( = ) pseudo-op allows

you to create variables that have

addresses outside the program. You

must specify which segment over

ride the assembler is to use. You

should assign all variables at the

beginning of the source code. Do

not confuse this pseudo-op with the

EQU pseudo-op (see below). EQU

and = perform similar functions,

but = is only for use with variables

whose address is outside your pro

gram area:

10 SCREEN - ES:0

20 STORAGE = DS:80

Data Byte. The DB pseudo-op is

used to put byte values in a pro

gram's data section. When entering

ASCII characters as data, enclose

them in double quotation marks

rather than apostrophes:

100 DB "HELLOS"

110 DB "Hello",0,"how are you",0

120 DB DUP %1Q ("Hello",0)

Data Word. The DW pseudo-op

puts word values in the data section

of a program. Numbers are stored

in low-byte/high-byte format:

100 DW AB1E,%1000,FFD2

110 DW %10,%20,%30

INCLUDE. The INCLUDE pseudo-

op causes the assembler to include

a library file from disk as it assem

bles the main program. INCLUDE

files typically contain often-used

routines or code segments. Instead

of retyping a routine every time you

write a new program, you can sim

ply enter it once (using label names

that you are not likely to use again),

and save it to disk. Library files

usually end with the .LIB extension.

The example program uses two IN

CLUDE files: STACK.LIB and

CLS.LIB. These files should not

contain an origin (*) and must be

saved in ASCII format, just like the

source file. Do not enclose the IN

CLUDE filename in quotation marks:

10 INCLUDE STACK.LIB

20 CALL CLS

90 INCLUDE CLS.LIB

EQUate. The EQU pseudo-op

equates a value to a constant. The

value can be text, a number, or even

an instruction:

30BNE EQU JNZ ;LEGAL

40 VIDEO EQU %16 ;LEGAL

Note that you cannot use a constant

within a constant. The following

line is illegal because VIDEO is a

constant:

50 VIDEO FUNCTION EQU INT VIDEO

OFFSET. The OFFSET pseudo-op

tells the assembler to return the

offset (address) of a variable rather

than the value contained in the

variable:

120 MOV DX,OFFSET MESSAGE

200 MESSAGE. DB"HELLO$"

DUPlicate. The DUP pseudo-op

tells the assembler to duplicate a

DB or DW directive the number of

times specified in parentheses. It is

often used to create work space. Be

sure to include the % sign for deci

mal numbers, and enclose all text in

quotation marks. The assembler

may take a long time to perform a
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point you can choose to create two 
different types of files. To create a 
command (.COM) file, include the 
extension .COM or .com with the 
filename. A command file can be 
executed simply by typing its file­
name from the DOS prompt. If you 
do omit the .COM extension, Mini­
Assembler assumes that you want 
to create a file which can be called 
from BASIC, and creates a file ap­
propriate for that use. 

Of course, it's impossible to ex­
plain all the details of 8088 assem­
bl y language programming in a 
magazine article. I learned about 
the subject from COMPUTE's Be­
ginner's Guide to Machine Language 
on the PC and PCjr (available from 
COMPUTE! Books). Many other 
good texts are also available. 

Pseudo-Ops 
An assembly language source file 
contains two kinds of instruc­
tions-opcodes and pseudo­
opcodes. What we usually call 
opcodes are actually mnemonics, 
descriptive names for the binary 
codes that comprise the actual ma­
chine language instruction. The 
mnemonic RET, for instance, 
stands for the opcode that performs 
a RETurn. The function ' of an as­
sembler is to convert source file 
mnemonics into an executable se­
ries of opcodes. 

A pseudo-opcode is an instruc­
tion to the assembler rather than a 
symbolic name for a machine lan­
guage instruction. Commercial as­
semblers such as the IBM Macro 
Assembler permit you to use many 
different pseudo-ops. PC Mini­
Assembler offers a more limited set 
of assembler directives. Here's a list 
of all the pseudo-ops the program 
recognizes. 

Origin. The first line in your source 
code must indicate the starting ad­
dress for the program. This function 
is performed by the asterisk (0) 
pseudo-op. For a PC with at least 
96K, use lCOOH for the segment. 
An offset of zero is best for files that 
will be BlOADed, but for .COM 
files, you should use an offset of 
OIOOH, because that's where DOS 
loads .COM files. Here are two 
typical origin directives: 
10 • lCOO,IOO; .COM file 
10 • ICOO,O; BLOAD file 

Symbol Defin itions. Assembly 
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language programs normally use 
symbolic names to refer to program 
variables and labels (addresses 
within the program). The period (.) 
pseudo-op tells the assembler that 
the preceding string is a symbolic 
label or variable. Symbols may con­
tain spaces. You may have a symbol 
alone on a line, or an instruction or 
data may follow it: 
10 VIDEO FUNCTION. INT 10 
20 TEST LABEL. 
30 MOV AX, VARIABLE 
40 )MP TEST LABEL 
SO VARIABLE. DB "Hello",O 

Number Converter. Mini-Assem­
bler assumes that all numbers are 
expressed in hexadecimal (base 16) 
notation . The percentage (%) pseu­
do-op tells the assembler that the 
following number is decimal, not 
hexadecimal. When it assembles 
the program, Mini-Assembler con­
verts the number to hexadecimal. 
Here are a few examples: 
100 MOV AH,%64 
110 SUB AX,%IO 
300 DB DUP %10 (%20) 

Text-To-ASCII Converter. The 
apostrophe (') pseudo-op changes a 
single character to its equivalent 
ASCII code. Do not enclose the 
character; only one apostrophe is 
needed: 
100 MOV DL, 'A 
300 MOV BX, 'A 

Comment. The semicolon (;) al­
lows you to add comments to a 
program. The assembler ignores ev­
erything on the line after the 
semicolon: 
10 ;DISK SECURITY PROGRAM 
120 MOV CX,%IO ;REPEAT 10d TIMES 

Forced label Assignment. The 
equal sign (~) pseudo-op allows 
you to create variables that have 
addresses outside the program. You 
must specify which segment over­
ride the assembler is to use. You 
should assign all variables at the 
beginning of the source code. Do 
not confuse this pseudo-op with the 
EQU pseudo-op (see below). EQU 
and = perform similar functions, 
but ~ is only for use with variables 
whose address is outside your pro­
gram area: 
10 SCREEN ~ ES,O 
20 STORAGE ~ DS,80 

Data Byte. The DB pseudo-op is 
used to put byte values in a pro­
gram's data section. When entering 

ASCII characters as data, enclose 
them in double quotation marks 
rather than apostrophes: 
100 DB "HELLOS" 
110 DB "HeUo",O,"how are you",O 
120 DB DUP %10 ("Hello",O) 

Data Word. The OW pseudo-op 
puts word values in the data section 
of a program. Numbers are stored 
in low-byte/high-byte format: 
100 DW ABIE,%IOOO,FFD2 
110 DW %10,%20,%30 

INCLUDE. The INCLUDE pseudo­
op causes the assembler to include 
a library file from disk as it assem­
bles the main program. INCLUDE 
files typically contain often-used 
routines or code segments. Instead 
of retyping a routine every time you 
write a new program, you can sim­
ply enter it once (using label names 
that you are not likely to use again), 
and save it to disk. Library files 
usually end with the .LIB extension. 
The example program uses two IN­
CLUDE files: STACK .LIB and 
ClS. LIB. These files should not 
contain an origin (0) and must be 
saved in ASCII format, just like the 
source file. Do not enclose the IN­
CLUDE mename in quotation marks: 
10 INCLUDE STACK.LIB 
20 CALL CLS 
90 INCLUDE CLS.LIB 

EQUate. The EQU pseudo-op 
equates a value to a constant. The 
value can be text, a number, or even 
an instruction: 
30 BNE EQU )NZ ;LEGAL 
40 VIDEO EQU %16 ;LEGAL 

Note that you cannot use a constant 
within a constant. The following 
line is illegal because VIDEO is a 
constant: 
50 VIDEO FUNCTION EQU INT VIDEO 

OFFSET. The OFFSET pseudo-op 
tells the assembler to return the 
offset (address) of a variable rather 
than the value con tained in the 
variable: 
120 MOV DX,OFFSET MESSAGE 
200 MESSAGE. DB"HELLOS" 

DUPlicate. The DUP pseudo-op 
tells the assembler to duplicate a 
DB or OW directive the number of 
times speCified in parentheses. It is 
often used to create work space. Be 
sure to include the % sign for deci­
mal numbers, and enclose all text in 
quotation marks. The assembler 
may take a long time to perform a 



DUP operation that uses a large

value (1000H, for instance). Do not

use a question mark to signify a

value that's unknown at the time of

assembly; instead, use a 0:

1000 DB DUP 100 (0);256 bytes

1100 BUFFER. DB DUP %16 <"")

1200 TABLE. DW DUP 3 (1,2,4)

Do not try to enclose one DUP

within the parentheses of another

DUP. For example, the following

statement causes an error:

1300 DB DUP 8 (DUP 3(0))

Assembly Tips
Here are a few tips that will help

you get the most out of this pro

gram. First, you can speed the as

sembly process by using a disk that

contains only *:he files you need for

Mini Assembler. Program 3 (STACK

.LIB) can be INCLUDEd whenever

you need to set up your own stack

space.

Mini Assembler does not sup

port the ASSUME pseudo-op. In

stead, it automatically puts all

variables in the code segment of the

program. Unless you specify a seg

ment with the = pseudo-op, the

assembler automatically precludes

all memory addressing instructions

(those which use a named variable

for an operand) with the CS: over

ride.

Many texts on 8088 machine

language state that you should de

fine a program as a far procedure by

using the PROC FAR pseudo-op

(for a far return to DOS or BASIC).

As long as the far-return address

has been pushed onto the stack,

you can do the same thing by using

RETF to exit the program.

Because of the way that DE

BUG works (see below), there are

two significant differences between

Mini-Assembler and the IBM as

semblers. First, you cannot use an

operand after XLAT or any of the

string instructions because DEBUG

won't accept those constructions.

For instance, use XLAT alone in

stead of XLAT source-table (in this

case, source-table is implied). Simi

larly, use REPE MOVS alone rather

than REPE MOVS destination-source

(again, destination-source is implied).

Secondly, you cannot use seg

ment overrides in the middle of an

instruction. A segment override is

actually an instruction in itself, and

DEBUG becomes confused when it

occurs within another instruction.

Thus, use ES:MOV AX,SCREEN in

stead of MOV AX,ES:SCREEN.

With Mini-Assembler, you

shouldn't have to worry about seg

ment overrides very often; simply

use the = pseudo-op if a variable is

outside the program.

Compared to commercial as

semblers, Mini-Assembler is ex

ceedingly compact. This is possible

because it relies on DEBUG.COM

to perform most of the actual work.

On the first pass, Mini-Assembler

reads the entire source file, replac

ing labels, constants, and variables

with nulls. It creates a work file on

disk, pipes this file through DE

BUG, and sends DEBUG's output to

a second file. Then the program

scans the second file, replacing

nulls with target addresses. At this

point it creates another file, which

is piped through DEBUG again.

The resulting file is scanned again,

and target addresses are changed

where necessary. This step is re

peated until all the addresses are

correct.

Mini-Assembler does not re

quire that you use the LINK pro

gram. When it writes the object file

to disk, the process is complete.

Remember, a file that ends with

.COM can be executed from the

DOS prompt. But if you save the

file with any other extension, you

must BLOAD and then CALL it

from BASIC. Appendix C of the

IBM BASIC manual contains more

information about combining ma

chine language with BASIC.

PCjr And PC-Compatibles
Because the PCjr's cartridge BASIC

does not support the BASIC SHELL

command, you cannot run Mini-

Assembler on a PCjr with cartridge

BASIC. If you have a PC-compatible

MS-DOS computer, you may be

able to use Mini-Assembler with

little or no modification if your

BASIC is compatible with IBM BA-

SICA. DEBUG.COM is an MS-DOS

(not an IBM) product, and is sup

plied with many MS-DOS ma

chines. Keep in mind, however,

very few so-called compatible com

puters are truly compatible with the

PC in every way. There are many

slight incompatibilities which

might prevent this program from

working as intended on a non-IBM

machine.

Program 1: PC Mini-

Assembler
For instructions on entering this listing, please

refer to "'COMPUTEI's Guide to Typing In

Programs" in this issue of COMPUTE'.

HP 10 REM MINI ASSEMBLER

JJ 20 DIM SC*<100> ,NL*(100> .OF*<

100),L*<25),AD*(25>,SG*(25

)'MAKE LARGER IF NECESSARY

nn 30 KEY OFF:SCREEN 0:CLS:COLDR

2:DEFINT A-Z:FILES

ID 40 ON ERROR GOTO 770

HH 50 X=1:L=1:FI = 1: INPUT "ENTER

SOURCE FILE";FS

IP 60 IF LEN<F*)=0 THEN PRINT "B

ye":END

HO 70 OPEN Ft FDR INPUT AS #FI:C

LS

DE 80 DN ERROR GOTO 0

M 90 LINE INPUT #FI, A*s PRINT A*

:BOSUB 730:INS="«":GOSUB 6

60:IF A=0 THEN IF NOT EOF(

FI) THEN 90:ELSE PRINT"NOT

ASCII FILE OR NO STARTING

ADDRESS":END

SO 100 A*=STRINGSC20,32)+"A "+R»

:NL«CX)=AI:A*=R«:IN*=":":

GOSUB 660:SG=VAL<"&H"+L*>

:aF=vAL<il&H'1+R*)

01 110 WHILE NOT EOF<FI>

■CH 120 LINE INPUT #FI,A*:PRINT A

t

DM 130 GOSUB 730: IF A=0 THEN 280

EH 140 IN*="INCLUDE":GOSUB 660:1

F A>0 THEN FI=FI+1:OPEN R

* FOR INPUT AS #FI:GOTO 2

80

OK 150 INt="EQUM:GOSUB 660:IF A>

0 THEN L=L+1:GOSUB 720:AD

*CL)=R*:RI=L*:GOSUB 720:L

*(L)=R*:GOTO 280

ND 160 IN*=" = ":GQSUB 660: IF A>0

THEN L=L+1:GOSUB 720:T*=R

*:Rt=L«:GOSUB 720:L*CL)=R

t:SG*CL)=TS:GOTO 280

FO 170 X=X+1

Dl 1B0 IN*=".":BOSUB 660:IF A=0

THEN 200:ELSE A*=R*:R*=L*

:GOSUB 720:L=L+1:L*(L)=R*

:SC*(X)=SCS<X)+R*+".":IF

A*="" THEN IF NOT EGF<FI)

THEN LINE INPUT #FI,A$:P

RINT AS:GOSUB 730:GOTO 18

0:EL5E A*="DB":GOTO 200

ON 190 IN*="DB":GOSUB 660:T=A:IN

*="DW":GOSUB 660:IF T+A>0

THEN S6*(L)="CSi"

FN 200 IN*=1P'":GDSUB 660: IF A>0

THEN A*=L*+HEX*<ASC(RS>)+

RIGHT*(R*,LEN(R»)-1)

GA 210 IN*="DUP":GOSUB 660:IF A=

0 THEN 250: ELSE R=VAL("ScH

"+R«):T*=L*+" ":A*=R*:IN*

="(":GOSUB 660:A*=R«:IN*=

")":GOSUB 660:D*=LS:FaR N

= 1 TO R

LO 220 IF LEN(T*+D*)<73 THEN T*=

T*+D*:ELSE NL*(X)=T»:SC*(

X > =SC* < X)+T»:X=X+1:T*=LEF

T*<T*,2)+" "+D«

BK 230 IF N<R AND LEN (TS+D*-!-11, " >

<74 THEN T*=T*+","

LE 240 NEXT: IF LEN<T«+R*> >=73 T

HEN NL*(X)=T*:SC«(X)=SC*<

X)+T«:X-X+l:A«=LEFT»(T*,2

)+" ■'+RIGHT*(R*,LEN(R»)-1

):GaTO 210:ELSE A*=TS+R»:

GOTO 210
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DUP operation that uses a large 
value (1 OOOH, for instance). Do not 
use a question mark to signify a 
value that's unknown at the time of 
assembly; instead, use a 0: 
1000 DB DUP 100 (0);256 byt.s 
1100 BUFFER. DB DUP %16 (" ") 
1200 TABLE. DW DUP 3 (1,2,4) 

Do not try to enclose one DUP 
within the parentheses of another 
DUP. For example, the following 
statement causes an error: 

1300 DB DUP 8 (DUP 3(0)) 

Assembly Tips 
Here are a few tips that will help 
you get the most out of this pro­
gram. First, you can speed the as­
sembly process by using a disk that 
contains only \he files you need for 
Mini Assembler. Program 3 (STACK 
.L1B) can be INCLUDEd whenever 
you need to set up your own stack 
space. 

Mini Assembler does not sup­
port the ASSUME pseudo-op. In­
stead, it automatica lly puts all 
variables in the code segment of the 
program. Unless you specify a seg­
ment with the ~ pseudo-op, the 
assembler automatically precludes 
all memory addressing instructions 
(those which use a named variable 
for an operand) with the CS: over­
ride. 

Many texts on 8088 machine 
language state that you should de­
fine a program as a far procedure by 
using the PROC FAR pseudo-op 
(for a far return to DOS or BASIC). 
As long as the far-return address 
has been pushed onto the stack, 
you can do the same thing by using 
RETF to exit the program. 

Because of the way that DE­
BUG works (see below), there are 
two Significant differences between 
Mini-Assembler and the IBM as­
semblers. First, you cannot use an 
operand after XLAT or any of the 
string instructions because DEBUG 
won't accept ' those constructions. 
For instance, use XLAT alone in­
stead of XLAT source-table (in this 
case, source-table is implied). Simi­
larly, use REPE MOVS alone rather 
than REPE MOVS destillation-source 
(again, destination-source is implied). 

Secondly, you cannot use seg­
ment overrides in the middle of an 
instruction. A segment override is 
actually an instruction in itself, and 

DEBUG becomes confused when it 
occurs within another instruction. 
Thus, use ES:MOV AX,SCREEN in­
stead of MOV AX,ES:SCREEN. 
With Mini-Assembler, you 
shouldn't have to worry about seg­
ment overrides very often; simply 
use the ~ pseudo-op if a variable is 
outside the program. 

Compared to commercial as­
semblers, Mini-Assembler is ex­
ceedingly compact. This is possible 
because it relies on DEBUG.COM 
to perform most of the actual work. 
On the first pass, Mini-Assembler 
reads the entire source file, replac­
ing labels, constants, and variables 
with nulls. It creates a work file on 
disk, pipes this file through DE­
BUG, and sends DEBUG's output to 
a second file. Then the program 
scans the second file, replacing 
nulls with target addresses. At this 
point it creates another file, which 
is piped through DEBUG again. 
The resulting file is scanned again, 
and target addresses are changed 
where necessary. This step is re­
peated until all the addresses are 
correct. 

Mini-Assembler does not re­
quire that you use the LINK pro­
gram. When it writes the object file 
to disk, the process is complete. 
Remember, a file that ends with 
.COM can be executed from the 
DOS prompt. But if you save the 
file with any other extension, you 
must BLOAD and then CALL it 
from BASIC Appendix C of the 
IBM BASIC manual contains more 
information about combining ma­
chine language with BASIC 

PCjr And PC-Compatibles 
Because the PCjr's cartridge BASIC 
does not support the BASIC SHELL 
command, you cannot run Mini­
Assembler on a PCjr with cartridge 
BASIC If you have a PC-compatible 
MS-DOS computer, you may be 
able to use Mini-Assembler with 
little or no modification if your 
BASIC is compatible with IBM BA­
SICA. DEBUG.COM is an MS-DOS 
(not an IBM) product, and is sup­
plied with many MS-DOS ma­
chines. Keep in mind, however, 
very few so-called compatible com­
puters are truly compatible with the 
PC in every way. There are many 
slight incompatibilities which 
might prevent this program from 

working as intended on a non-IBM 
machine. 

Program 1: PC Mini­
Assembler 
For Instructions on entering this listing, please 
refer to "COMPUTEI's Guide to Typing In 
Programs" In this Issue of COMPUTEJ. 

~ 10 REM MINI ASSEMBLER 
JJ 2121 DIM SCS(100),NLS(1121I2D,DF$( 

112l0),LS(2S),ADS(2S),SGS(25 
l'MAKE LARGER IF NECESSARY 

"" 30 KEY OFF: SCREEN 0: CLS: COLOR 
2:DEFINT A-Z:FILES 

!D 40 ON ERROR GOTO 770 
Nil 50 X=l:L""l:FI==l:INPUT "ENTER 

SOURCE FILE"; FS 
!~ 60 IF LEN(F$l=0 THEN PRINT "S 

y~" :END 
liD 70 OPEN FS FOR INPUT AS ttFI:C 

LS 
OE 80 ON ERROR GO TO 0 
Y.II 90 LINE INPUT .fIFI,A$:PRINT AS­

:GOSUS 730:INS""",":GOSUS 6 
60:IF A- 0 THEN IF NOT EOF( 
FI) THEN 90:ELSE ?RINT"NOT 

ASCII FILE OR NO STARTING 
ADDRESS U : END 

en 100 AS::STRINGS(20,32)+"A "+RS 
: NLS ex) ""AS: AS=RS: IN.=":": 
GOSUS 660:SG""VAL("ScH"+LS) 
: OF-VAL (UScH"+RS) 

01 110 WHILE NOT EOF(FIl 
·Cft 120 LINE INPUT .fIFI,AS:PRINT A 

• 
0" 130 GOSUS 730 : IF A:::0 THEN 2S0 
En 140 I NS- U INCLUDE" : GOSue 660: I 

F A>0 THEN FI=FI+l:OPEN R 
S FOR INPUT AS .fIFI:GOTO 2 
80 

OK 150 INS="EQU":GOSUS 660: IF A) 
o THEN L- L+l:GOSUS 720:AD 
S(L)-RS:RS=LS:GOSUa 720:L 
S (U""RS:GOTO 280 

Nil 160 INS"""=":GOSUB 660: IF A) 0 
THEN L""l+I:GOSUe 720:TSaR 
S:RS-LS:GOSUB 720:LS(L)=R 
S:SGS(L)-TS:GOTO 280 

FO 170 X=X+ l 
II ! IB0 INS" ". ":GOSUB 660: IF A""0 

THEN 200:ElSE AS-RS:RS-LS 
:GOSUB 720:L=L+l:LSCL)-RS 
:SCS(X}-SCS(Xl+RS+".":IF 
AS"""" THEN IF NOT EOF (FI) 

THEN LINE INPUT IFI,AS:? 
RINT AS:GOSUe 730:GOTO 18 
0:ELSE AS-"DB":GOTO 200 

liN 190 IN$="DS":GOSUS 660:T""A: IN 
S="DW":GOSUB 660 : IF T+A )0 

THEN SGS(ll·uCS:" 
FH 200 INS::"''': GOSUe 660: IF AH'I 

THEN AS-LS+HEXS(ASC(RS')+ 
RIGHTSCRS,LENCRS)-l) 

SA 210 INS="DUP":GOSUB 660: IF A'" 
o THEN 250: ELSE R-VAL C "litH 
"+R'l:TS=LS+" " : AS-RS:INS 
:"(":GQSUe 660:AS=RS:INS= 
"}":GOSUB 660:0S""LS:FOR N 
=1 TO R 

Ln 220 IF lEN(TS+DS)(73 THEN TS" 
TS+OS:ElSE NLSeXl-TS:SCS( 
Xl-SCS(X)+TS:X-X+l:TS-LEF 
TS(TS,21+" "+OS 

U: 230 IF N( R AND LEN (TS+OS+".'" 
(74 THEN TS_TS+ u," 

LE 240 NEXT: IF LEN(TS+RS) )"73 T 
HEN NLS(Xl - TS:SCSCX) - SCS( 
X)+TS : X-X+l :AS-LEFTSCTS,2 
)+" "+RIGHTS(RS,lEN(RSl-l 
}:GOTO 210:ELSE AS - TS+RS: 
GOTO 210 
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OH

AD

HL

BO

EH

PN

KN

JB

NF

DP

KB

BP

LK

PA

AS

Hit

PE

QL

GL

HH

DJ

BO

ND

FB

CO

GJ

C6

19

CC

PC

JK

HE

250

260

270

2S0

290

300

310

320

330

340

350

360

370

390

390

400

410

420

430

440

450

460

470

480

490

500

510

520

530

540

550

560

570

SC*(X)=SC*(X)+A*

IN*="OFFSET":GOSUB 660: IF

A>0 THEN A*=L*+R*

NL*(X)=AS

WEND:CLOSE FI:FI=FI-1:IF

FI>0 THEN 110

X=X*1:NLS(X)=" "iX=X+l:NL

*(X)="Q":EX=1

WHILE EX=1:EX=0:FDR M=2 T

0 L:IF LEN(L*(M))>LENCL*(

M-l>) THEN SWAP L*(M),L*C

«-i):SWAP ADS(M),AD*(M-1)

:SWAP SG*(M>,SG*(M-1):EX=

1

NEXT:WEND:L=L-1

FOR M=l TO L:A*=SG*(M):IN

*=":":GOSUB 660:IF A>0 TH

EN IF R*>"" THEN AD*<M)="

:"+R*+"3":SG*(M)=L*+":"

NEXT

CLS:OPEN "{MA}.1" FOR OUT

PUT AS *2:F0R N=l TO X:A*

=NL*(N):FOR M-l TO L

IN*=L*(M):GOSUB 660:IF A=

0 THEN 410

IF AD*(M) >"" THEN:A*=SG*

(M)+L*+M "+ftD*(M)+R*:NL4(

N)=A*:GOTO 350

IF LEFT*(A*,4>="CALL" THE

N 400

IF LEFT*(A*,1)="J" THEN A

S="mov ax,bn":GOTO 410 'P

REVENTS OUT OF RANGE ERRO

R

IN*="OFFSET":A*=5C*(N):T1

*=L*;T2*=R*:G0SUB 660:IF

A=0 THEN At=SGt(M)+Tl*+"

L"00]"+T2*:GOTO 410:ELSE L

*=Tlt:R*=T2S

AS=LS+" 00"+R*

NEXT M

PRINT #2,A*:PRINT A*:NEXT

:CLOSE

EX=1:WHILE EX=1:EX=0:FDR

N=l TD LlIF AD*<N> >"" TH

EN FOR M=N TD L:L*(M)=Lt(

M+l):AD*(M)=AD*(M+1):SG*(

M)=56*(M+1):NEXT:L=L-1:EX

= 1

NEXT:WEND

SHELLP1DEBUG < £MAJ. 1 >CMA

J.2"

AGAIN=0:OPEN "{MA}.2" FOR

INPUT AS #1

FOR N=l TO X:LINE INPUT #

1,A*:IF AGAIN=0 THEN IF M

ID*(A*,6,4)< >OF* fN) THEN

AGAIN=1

DFS(N)=MID*(A*,6,4)

IN*=llA":GaSUB 660: IF A>0

THEN CLS:PRINT"ERRDR!":CL

EAR:CLOSE:SHELL"TYPE CMA>

■ ji : tNL)

FOR M=l TO L:T*=A*:A*=SC*

<N):INS=L*(M)+".":GOSUB 6

60:IF A>0 THEN AD*(M)=OF*

(N)}A*=T*

NEXT:INPUT #1,JUNK*

NEXT:CLOSE:CLS:OPEN"<MAJ.

1" FOR OUTPUT AS M2

FOR N=l TO X:A*=NLt<N):FO

R M=l TO L

INS=LSCM):GOSUB 660:IF A=

0 THEN GOTO 500

IF LEFT*(A4,1)="J" OR LEF

T*<AS,4)="CALL" THEN GOTO

570

IN*="OFFSET":A*=SC*(N):Tl

S=L«:T2*=R$:G0SUB 660:IF

A=0 THEN A*=SG*(M)+T1*+"

L""+AD*(M)+"r'+T2*:GDT0 5B

0:ELSE LS=TI*:R*=T2*

A*=L*+" "+AD*(M)+R*

IL

JH

EA

PI

IK

OJ

JIF

IB

LO

kh

Afi

MB

EB

CL

PS

HI

LN

HJ

IS

EF

DS

580

590

600

610

620

630

640

650

660

670

680

690

700

710

720

730

740

750

760

770

780

Typing

BASIC

NEXT:PRINT #2,A«:PRINT OF

»(N)" ";A*:NEXT:CLOSE

IF AGAIN=1 THEN 450

'ONE MORE TIME

!

CLS:PRINT"LABEL" TAB(30)

■'ADDRESS":PRINT:FOR N=l T

0 L:PRINT L«(N) TAB(30) S

G*(N) AD*(N):NEXT

PRINT:INPUT"ENTER OUTPUT

FILENAME OR HIT RETURN TO

EXIT ";A*

IF ft*=""THEN 650:ELSE IF

A*=F* THEN PRINT:PRINT F*

" IS THE NAME OF YOUR SO

URCE FILE.'1: PRINT: GOTO 61

0iELSE IN*="."tGOSUB 660

DEF SEG=SG:IF A>0 THEN IF

R*="COM>1 OR R«="com" THE

N OPEN A* FOR OUTPUT AS tt

1:FOR N=DF TO VAL (li8<h11+0F

»<X-1)):PRINT #1,CHR*(PEE

K<N>)i:NEXT:CLOSE:GOTO 65

0

BSAVE A*,0F,VAL<"8.H>1+0F*(

X-1))-OF

INPUTNSCRATCH WORK FILES

Y/N")fl*:IF A*="Y" OR A*="

y" THEN CLEAR:SHELL"ERASE

tMA>.?":END:ELSE END

A=0:B=0:C=0:F=0

A=INSTR<F+1,A*,IN*):IF A=

0 THEN RETURN

B=INSTR(B+1,A*,CHR* £34)):

IF B>0 THEN IF B<A THEN C

-C+1:GOTO 6B0

IF (C AND 1) THEN F=A:GOT

0 670

L*=LEFT*(A*,A-l):R*=RIGHT

*(A*,LEN(A*)-LEN(IN*)-A+l

)iQOSUB 710:GOSUB 720:RET

URN

IF RIGHT*(L«,1)=" " THEN

L*=LEFT*(L*,LEN CL*)-1):GO

TO 710:ELSE RETURN

IF LEFT*(R«,1)=" " THEN R

*=RIQHT*(R*,LEN <R»)-1):GO

TO 720:ELSE RETURN

IN*=STR*(VAL(A«)):IN*=RIG

HT*(IN*,LEN <IN*)-1):GOSUB

660:GOSUB 720tA*«R*

IN*=";":GOSUB 660:IF A>0

THEN A*=L*

IN*="%":GOSUB 660:IF A>0

THEN V<=VAL(R*) : IN*="X"+RI

GHT*(STR*(V),LEN(STR*(V))

-1):GOSUB 660:A*=L*+" "+H

EX*(V)+R*:GOTO 750

A=LEN(A*):RETURN

IF ERR=53 THEN PRINT "Fil

e not faund":RESUME 50

DN ERROR GOTO 0

Note: Programs 2-4 are not

programs. Read the typing

instructions in the article before you

et ter these listinos.

Program 2: HEXCONV.ASM

BJ

NP

JG

NO

EO

100

110

120

130

140

;HEXCONV.ASM - FROM CDMPU

TEl's beginners guide ta

machine language

:MINI ASM VERSION

* 1C00:100

;OFFSET OF 100

H - COM FILE

>

CR EQU '/.1Z

;ALL NUMBERS I

N HEX UNLESS PRECEDED

NA

MS

D!

on

HO

FG

XD

IE

UN

LL

PN

FA

CB

NO

AC

CH

HE

FC

LK

CL

BO

HI

NJ

LF

OD

IC

NA

CH

IB

CB

BP

FC

JO

CF

HI"

KB

ft

KD

01

LA

BH

Nit

150

170

200

225

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

BY A PERCENT SIGN

LF EQU 7.10

;

INCLUDE STACK.LIB

;INCLU

DES PROGRAM 3

3

PUSH DS

MOV AX,0

PUSH AX

MDV CX,0

ANOTHER.

MOV AX,CX

CALL WORD OUT

MOV DL.CR

MOV AH, 2

INT 21

MOV DL.LF

MOV AH, 2

INT 21

INC CX

JNZ ANOTHER

RETF

;USE RETF FOR

FAR RETURN

ASC11NUMS. DB"0123456789

ABCDEF11 ;USE QUOTES RA

THER THAN APOSTROPHE

WORD DUT.

PUSH CX

PUSH BX

PUSH DX

MOV CH,4

LOOP1. MOV CL,4

ROL AX.CL

PUSH AX

AND AL,F

MOV BX,OFFSET

ASCIINUMS |uC9ln PREFIX

AUTOMATICALLY PUT IN

XLAT ;ASCIINU

MS LEAVE OFF ASCI

INLJMS - IT'S implied

MOV DL,AL

MOV AH,2

INT 21

POP AX

DEC CH

JNZ LDOP1

POP DX

POP BX

POP CX

RET

;NEAR RETURN

Program 3: STACK.LIB

HE

EH

KB

HS

DJ

PN
Bl
bl

10

20

STACK.LIB

MOV SP.OFFSET TOP OF S

TACK-1

30

40

50

60

MOV AX,CS

MOV SS,AX

JMP 5TART OF PROGRAM

DB DUP 7.128 (01:256 BY

TES FOR STACK

70

80

TDP DF STACK.

b 1 HH 1 Ur rKUbKHrl.

Program 4: CLS.LIB

LA

GP

FJ

EB

JE

NF

OH

PJ

Hi

OH

100

110

120

130

140

150

160

170

180

190

ft * • CLEAR SCREEN RDUTI

NE

CLS.

;CALL ROUTINE USING CL

S AS DEFINED HERE.

MOV CX,0

MDV DL,7.79

MDV DH,7.24

MOV AL,0

MDV BH.7

MOV AH, 6

INT 10

RET ®
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OK 250 SCS(X)=SCS(XI+AS 
AD 260 I NS=" OFFSET":GOSUB 660: IF 

A >0 THEN A.-LS+RS 
Kt 270 NL$(X)=AS 
BO 280 WEND:CLOSE FI:FI= F I-l :IF 

FI >0 THEN 110 
EH 290 X=X" l:NLS(X)=" " : X=X+l :NL 

t;CX} ="Q":EX-l 
PI! 300 WHILE EX=1:EX- 0:FOR 11=2 T 

o L:IF LEN (Lt;C I1» ) LEN ( LS ( 
11-1» THEN SWAP LS(M),LS( 
11-1):SWAP ADSCI1),AOt;(11-1) 
: SWAP SGS ( I1 I ,SGS(I1-1):EX~ 

1 
~N 3 10 NEXT:WEND:L=L- l 
JB 320 FOR 11=1 TO L: AS " SGSCI1I:IN 

S",," : " : GOSUB 6 60 : IF A ) 0 TH 
EN IF RS >"" THEN ADt;CM):a" 
["+Rt;+"]":SGSCM} "LS+":" 

/iF 330 NEX T 
DP 340 CLS: OPEN "(MA). I" FOR OUT 

PUT AS *2:FOR N-l TO X:AS 
aNLSCN):FOR M- l TO L 

K8 350 INS=LS (MI: 60SUB 660: IF A= 
o THEN 410 

BP 360 I F ADS ( M) ) " .. THEN: AS=SGS 
(M' +LS+" "+ADt; CM)+R.:NLS C 
NI-As:GOTO 350 

LK 370 IF LEFTSCAS , 41 " " CALL" THE 
N 412"11 

PA 380 I F LEFTS CAS, 1I ="J" THEN A 
S .. .. mov a x ,bx" :GOTO 410 'P 
REVENTS OUT OF RANGE ERRO 
R 

A6 3 90 I NS="OFFSET": AS=SCS (NI : T l 
S=LS:T2S-RS:GOSUB 660: IF 
A=0 THEN ASa.SGS ( M) +Tl$+" 
[00]"+T2S:60TO 410:ElSE l 
S""T1 S :RS""T2S 

IU\ 400 AS=lS+" 00"+R$ 
PE 410 NEXT M 
K6 420 PR INT *2, AS: PRINT AS: NEXT 

: CLOSE 
OL 430 EX=-I: WHILE EX=I : EX=0 : FOR 

N- l TO L:IF ADS(NI > "" TH 
EN FOR M=N TO L :LSCMI=LS( 
M+l):ADS(MI=ADS (M+l l :SGS ( 
M)=SGS(M+l):NEXT:L- L-l:EX 
- 1 

6L 440 NEXT : WEND 
IIH 450 SHELL" DEBUG < ( MA). 1 )(MA 

}.2" 
OJ 460 AGAIN=0 : OPEN "(MA). 2" FOR 

INPUT AS *1 
BO 470 FOR N=1 TO X: LINE INPUT '* 

l,AS:IF AGAIN".0 THEN IF M 
IDS(AS,6,4) <>OFSCNI THEN 
AGAIN=l 

ND 480 OFS(N)=MIDS(AS,6,4) 
Fa 490 INS=" ..... ":GOSUB 660: IF A) 0 

THEN CLS:PRINT"ERROR!":CL 
EAR:CLOSE:SHELl"TYPE (MA) 
.2":END 

CO 500 FOR H=l TO L: TScAS : AS=SCS 
CN) :INSoLS CM'+"." :GOSU86 
60:IF A ) 0 THEN ADS(M) -OFS 
(N):ASc:TS 

6l 510 NE XT : INPUT .1,JUNK S 
C6 520 NEXT: CLOSE: CLS: OPEN" { HA}. 

1 " FOR OUTPUT AS 12 
ID 530 FOR N= 1 TO X: AScNLSCN) :FO 

R 1'1=1 TO L 
CC 540 INS= L S( M) : GOSUB 660: IF A= 

" THEN GOTO ~80 
PC 550 IF LEFTS(AS, I ' - "J" OR LEF 

TS CAS, 4 '-"CALL" THEN GOTO 
57" 

JI: 560 INS"'''OFFSET '': AS=SCS CN): Tl 
t-LS: T2S-Rt: GOSUB 660: IF 
A-0 THEN At - SGS(M)+T1S+" 
( " +ADt(M)+"]"+T2S :GOTO 58 
0:ELSE LS-T1S: RS-T2$ 

NE 570 AS=LS+" "+ADS ( M) +RS 
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Il 580 NEXT:PRI NT " 2,A':PRINT OF 
t(N)" ";AS:NEXT:CLOSE 

JH 590 IF AGAIN""l THEN 450 
~ONE MORE TIME 

Ell. 60121 CLS:PRINT"LABEL" TA8(30) 
"ADDRESS":PRINT:FOR N=l T 
o L:PRINT LS(N) TAB(30} S 
GSCN) ADS {N):NEXT 

PI 610 PR INT: INPUT"ENTER OUTPUT 
FILENAME OR HIT RETURN TO 

EXIT ";At 
1M 620 IF A'::o:" "THEN 650: ELSE IF 

At- Ft THEN PRINT:PRINT Ft 
" I S THE NAME OF YOUR SO 

URCE FILE. " :PRINT:GOTO 61 
0:ELSE INS"'''. ":GOSUB 660 

OJ 630 DEF SEG=SG: I F A)£I THEN IF 
Rt- "COI'1" OR RS="com" THE 

N OPEN At FOR OUTPUT AS • 
1 : FOR N""OF TO VAL ("&h" +OF 
S(X-l»:PRINT 11,CHRS(PEE 
K (N»i:NEXT:CLOSE:GOTO 6~ 

" IIF 640 BSAVE AS, OF, VAL ("!tH"+OFS C 
X-1I ) -OF 

IB 65121 INPUT"SCRATCH WORK FILES 
Y/N";At: IF AS- "Y" OR At ... " 
y" THEN CLEAR:SHELL"ERASE 

(MA}. 7": END: ELSE END 
LO 660 A- 0 : 8=0: C=0: F::0 
"" 670 A- INSTR(F+l,AS,INS ) :IF A= 

o THEN RETURN 
AI 680 B= INSTR(B+ l,AS , CHRS (34 » : 

IF 8 ) 0 THEN IF B( A THEN C 
1:IC+ 1: GOTO 680 

liB 690 IF CC AND 1) THEN F=A:GOT 
o 6 70 

E6 700 LS=LEFTS(AS,A-l):RS=RIGHT 
SCAt,LENCASI-LENCINS)-A+1 
):80SUB 710:GOSUB 720:RET 
URN 

CL 7 10 IF RIGHTSCLS,I) "' '' " THEN 
Lta.LEFTt (l' ,LEN(LS)-l):GO 
TO 7 10:ELSE RETURN 

P6 720 IF LEFTs (RS, 11:" " THEN R 
S-RIGHTt (RS,LEN (Rt) - I): GO 
TO 720:ELSE RETURN 

HI 730 INt=STR' (VAL (AS) I: IN'=RIG 
HTteINt,LEN(INt)-I):GOSU8 

660:80SU8 720:At- Rt 
LN 7 40 INS"" ";": GOSUB 660: IF A ) 0 

THEN At-LS 
H~ 7513 INS="1." :GOSUB 660 : IF A >0 

THEN V-=VAL(Rt):IN,1:I"1."+RI 
GHTtCSTRteV},LEN(STRtCV» 
- 1 ) : GOSUB 660:AS- L$+" "+H 
EXtCV}+R,:80TO 750 

16 7 60 A=lEN ( A$) : RE TURN 
EF 770 IF ERR:o::53 THEN PRINT "Fi 1 

I! not found": RESUME 50 
OD 780 ON ERROR GOTO " 

Typillg No te: Programs 2-4 are not 
BASIC programs. Read the typillg 
illstructiOlIS ill the article before you 
ellter these listillgs. 

Program 2: HEXCONV.ASM 
!J 11210 iHEXCONV.ASM - FROM COMPU 

TE!'3 beginners guide to 
machine language 

HP 110 ; MINI ASM VERSION 
JS 120 • lCe0 : 100 

; OFFSET OF 10121 
H - COM FILE 

NO 13121 ; 
EO 14111 CR 

N HEX 

EQU %13 
;ALL NUM8ERS I 

UNLESS PRECEDED 

HA 150 L F 
116170 ; 

BY A PERCENT SIGN 
EQU %10 

DI 200 INCLUDE STACK. LIB 
;INCLU 

DES PROGRAM 3 
011 225 j 

HO 260 PUSH OS 
MOV AX,0 
PUSH AX 
MOV eX,0 

F6 270 
KO 280 
IE 290 
K!': 300 ANOTHER. 
LL 3t0 
PII 320 
FA 330 
CB 3 40 
NO 350 
AC 360 
eH 370 
NE 380 
FC 390 
u: 400 
CL 410 

QO 420 
FAR RETURN 
ASCIINUMS. 
ABCDEF" 
THER THAN 

MOV AX,CX 
CALL WORD OUT 
MOV OL,CR 
MOV AH, 2 
I NT 2 1 
MOV DL,LF 
MOV AH.2 
INT 21 
I NC CX 
JNZ ANOTHER 
RETF 

;USE RETF FOR 

DB"0123456789 
JUSE QUOTES RA 

APOSTROPHE 
II I 430 WORD OUT. 
NJ 44121 PUSH CX 

BX 
OX 

LF 450 

" 460 
Ie 47" 
1111. 480 
CH 490 
J6 500 
CB 51121 
BF 520 

LOOPt. 

PUSH 
PUSH 
MOV CH,4 
MOV CL,4 
ROL AX, CL 
PUSH AX 
AND Al,F 
MOV BX. OFFSET 

ASCIINUMS ; "CS:" PREFI X 
AUTOMATICALLY PUT IN 

FC 530 XLAT ;ASCIINU 
MS LEAVE OFF ASCI 
INUMS - IT 's implied 

JO 5 40 MOV Dl. Al 
CF 550 MOV AH.2 
Hr 56" 
1:6 570 
QL 580 
liD 590 
01 600 
LA 6 113 
III! 6213 
.I'll: 630 

!NT 21 
POP AX 
DEC CH 
JNZ LOOPt 
POP OX 
POP ex 
POP CX 
RET 

;NEAR RETURN 

Program 3: STACK.LlB 
Nil 10 
HE 20 

KH 30 
HB 40 
116 50 
DJ 60 

PN 70 
61 80 

;STACK . LIB 
MOV SP ,OFFSET TOP OF S 

TACK- l 
MOV AX,CS 
MOV SS,AX 
JMP START OF PROGRAM 
DB DUP 1.128 (13);256 BY 

TES FOR STACK 
TOP OF STACK. 
START OF PROGRAM. 

Program 4: ClS.LlB 
LA 100 ; * •• CLEAR SCREEN ROUT I 

NE 
EP 1 10 CLS. 

;CALl ROUTINE USING CL 
5 AS DEFINED HERE. 

FJ 120 MOV CX," 
EB 130 MOV DL,1.79 
JE 14121 MOV DH .1.2 4 
IIf 150 MOV AL,0 
QII 160 MOV BH,7 
Pl 170 MOV AH,6 
HI! 180 INT 10 
OH 190 RET 



Mozart Magic

Based on a musical game devised by

the composer Mozart, this delightful

program for the Commodore 128 com

poses its own minuets in the style of

Mozart himself.

This Commodore 128 program is a

translation of a game by Wolfgang

Amadeus Mozart. It composes a

complete, original minuet at ran

dom. Mozart delighted in games of

chance, so it was only natural that

he should combine his two interests

and produce an activity known as

Musikalisches Wuerfelspiel, or musi

cal craps. The idea was not original

with Mozart, but his effort was the

most successful.

Making Music
Type in and save the program; then

run it. After it plays an introduction

and initializes, the program dis

plays a menu. You can choose a

different instrument for each voice,

but most songs sound best if you

choose the same instrument for all

three voices. Some of the instru

ments such as the drum and xylo

phone may sound strange or faint;

they are included for the sake of

completeness, so you can hear what

all the 128's instruments sound

like.

The next menu allows you to

change the tempo. Press F to in

crease the speed at which the minu

et is played, press S to decrease the

speed, and press E to exit the rou

tine. The tempo always defaults to

8. The main menu reappears after

James Bagley

the minuet is finished.

The program itself is structured

to reflect the composer's original

technique. Mozart set up two grids

of 8 columns and 11 rows. The

columns were numbered 1-8, and

the rows were numbered 2-12. On

the first throw of the dice, he

scanned down the first column to

the row numbered the same as the

sum of the two die. At this intersec

tion was a number. He then copied

down a measure of music corre

sponding to this number and re

peated the process until he reached

the eighth column of the first part.

In the eighth column of the

grid, each number referred to a

measure of music with two sets of

notes. Because the music modulat

ed to the dominant, the lower notes

served for the first ending and the

upper notes were for the second

ending. Since these measures were

all the same, M2$(l) is used in the

program for the first ending and

M2$(2) for the second ending of the

first part of the minuet.

Mozart Magic
For instructions on entering this listing, please

refer to "COMPUTED Guide to Typing In

Programs" in this issue of compute!.

RM 10 SCNCLR: PRINT" (9 DOWN)

[RVSJU4 RIGHT JMOZART MA

GIC"

GH 20 TEMPO8:PLAY"O4QCICCCC.CS

FQCRO3SBI$BSB?BSBSO4CO3$

BASBIARBQBIBBBBO4.CSDQES

RE.FSDQCO3BO4C"

DB 30 DIMM$(7,11).M1$(8,11),M2

RK 40 F0RI=lTO7:F0RJ=lTOll:REA

DM?(I,J):NEXT:NEXT

EH 50 FORI=lTO8:F0RJ=lT011:REA

DM1S(I,J):NEXT:NEXT

FR 60 M2S(1)="V2O4QDV3GV1O1IGO

2SGFEDM":M2 $(2)="V2O4QDV

3 GV101IG02 S BG # FEM "

GG 70 SCNCLR:FORV=1TO3

CB 80 PRINT"lHOMEj{DOWN} CHOOS

E AN INSTRUMENT FOR VOIC

E"V

PJ 90 PRINT"[DOWNj (RVSj0{OFF}

PIANO

ME 100 PRINT"lDOWNj {RVSjl

{OFF} ACCORDION

EF 110 PRINT"[DOWNj lRVS]2

[OFF] CALLIOPE

KS 120 PRINT"{DOWN} [RVS}3

{OFF} DRUM

DM 130 PRINT"lDOWN} {RVS}4

(OFFJ FLUTE

FR 140 PRINT"(DOWN} {RVS}5

{OFF} GUITAR

EB 150 PRINT"(DOWN} {RVS]6

{OFF} HARPSICHORD

DB 160 PRINT"{DOWN} [RVSJ7

{OFF} ORGAN

CD 170 PRINT"{DOWN} [RVS}8

{OFF) TRUMPET

FE 180 PRINT"{DOWN} {RVSJ9

{OFF] XYLOPHONE

RD 190 GETKEYI$:IFI$<"0"ORIS>"

9"THEN190

BE 200 INS=VAL{I?)

KM 210 IFV=1THENPLAY"V1

CX 220 IFV=2THENPLAY"V2

PR 230 IFV=3THENPLAY"V3

FS 240 IFINS=0THENPLAY"T0

KD 250 IFINS=1THENPLAY"T1

SA 260 IFIKS=2THENPLAY"T2

DG 270 IFINS=3THENPLAY"T3

JP 280 IFINS=4THENPLAY"T4

RJ 290 IFINS=5THENPLAY"T5

FX 300 IFINS=6THENPLAY"T6

MQ 310 IFINS=7THENPLAY"T7

AG 320 IFINS=8THENPLAY"T8

PA 330 IFINS=9THENPLAY"T9

EJ 340 NEXT:SCNCLR

RQ 350 N=8:D0

AR 360 PRINT"{HOME}{DOWN} TEMP

0(4 RIGHT}{3 SPACES}

{4 LEFTl"N

DC 370 PRINT"(DOWN) {RVSjF

{OFF}ASTER

FF 380 PRINT"{DOWNJ {RVS}S

{OFF}L0WER

AQ 390 PRINT"{DOWN} {RVSjE

{OFFJXIT
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Mozart Magic 

Based on a musical game devised by 
the composer Mozart, this delightful 
program for the Commodore 128 com­
poses its own minuets in the style of 
Mozart himself. 

This Commodore 128 program is a 
translation of a game by Wolfgang 
Amadeus Mozart. It composes a 
complete, original minuet at ran­
dom. Mozart delighted in games of 
chance, so it was only natural that 
he should combine his two interests 
and produce an activity known as 
Mu sikalisches Wuerfelspiel , or musi­
cal craps. The idea was not original 
with Mozart, but his effort was the 
most successful. 

Making Music 
Type in and save the program; then 
run it. After it plays an introduction 
and initializes, the program dis­
plays a menu. You can choose a 
different instrument for each voice, 
but most songs sound best if you 
choose the same instrument for all 
three voices. Some of the instru­
ments such as the drum and xylo­
phone may sound strange or faint; 
they are included for the sake of 
completeness, so you can hear what 
all the 128's instruments sound 
like . 

The next menu allows you to 
change the tempo. Press F to in­
crease the speed at which the minu­
et is played, press S to decrease the 
speed, and press E to exit the rou­
tine. The tempo always defaults to 
8. The main menu reappears after 

James Bagley 

the minuet is finished. 
The program itself is structured 

to reflect the composer's original 
technique. Mozart set up two grids 
of 8 columns and 11 rows. The 
columns were numbered 1-8, and 
the rows were numbered 2-12. On 
the first throw of the dice, he 
scanned down the first column to 
the row numbered the same as the 
sum of the two die. At this intersec­
tion was a number. He then copied 
down a measure of music corre­
sponding to this number and re­
peated the process until he reached 
the eighth column of the first part. 

In the eighth column of the 
grid, each number referred to a 
measure of music with two sets of 
notes. Because the music modulat­
ed to the dominant, the lower notes 
served for the first ending and the 
upper notes were for the second 
ending. Since these measures were 
all the same, M2$(I) is used in the 
program for the first ending and 
M2$(2) for the second ending of the 
first part of the minuet. 

Mozart Magic 
For instructIons on entering this listing. please 
refer to "COMPUTErs Guide to Typing In 
Progra ms" In this issue of COMPUTEI. 

RM 10 SCNCLR: PRINT" {9 DOWN} 
(RVS}{ 14 RIGHT}MOZART MA 
GIC" 

GH 20 TEMP08:PLAY"04QCICCCC.CS 
FQCR03$BI$B$B$B$BS04C03$ 
BA$BIARBQBIBBBB04.CSDQES 
RE. FSDQC03B04C II 

DB 3a DIMM$(7,1l),Ml$(B,1l),M2 
$(2),R ( 7) ,Rl(B) 

RK 40 FORI =lT07:FORJ=ITOll:REA 
DM$ (I,J) :NEXT:NEXT 

EH 50 FORI=IT08:FORJ=ITOII:REA 

DMl$(I,J):NEXT:NEXT 
FR 60 M2$(1)="V204QDV3GVlOlIGO 

2SGFEDM", M2 $ (2)= "V204QDV 
3GVIOIIG025BGJ;FEM" 

GG 70 SCNCLR:FORV= IT03 
CB B0 PRINT"{HOME)(OOWN} CHOOS 

E AN INSTRUMENT FOR VOIC 
E"V 

PJ 9a PRINT"{OOWN} {RVS}0{OFF} 
PIANO 

ME 100 PRINT" (OOWN) {RVS}l 
(OFF) ACCORDION 

EF ua PRINT"{OOWN} {RVS)2 
(OFF! CALLIOPE 

KS 120 PRINT"(OOWN) (RVS)3 
{OFF} DRUM 

OM 130 PRINT"{OOWN) (RVS)4 
(OFF) FLUTE 

FR 140 PRINT"{OOWN} {RVS)S 
{OFF} GUITAR 

EB Isa PRINT"{OOWN} (RVS)6 
(OFF) HARPSICHORD 

DB 160 PRINT"{OOWN) (RVS/7 
(OFF) ORGAN 

CD 170 PRINT" ( OO WN) {RVS )B 
{OFF} TRUMPET 

FE IBa PRINT"{OOWN} (RVS}9 
(OFF) XYLOPHONE 

RD 190 GETKEYI$:IFI$<"0"ORI$>" 
9"THENI90 

BE 200 INS=VAL(I$) 
KM 210 IFV=ITHENPLAY"V1 
CX 220 IFV=2THENPLA.Y"V2 
PR 230 IFV=3THENPLA.Y"V3 
FS 240 IFINS=0THENPLAY"T0 
KD 250 IFINS=1THENPLAY"TI 
SA 260 IFINS=2THENPLAY"T2 
DG 270 IFINS=3THENPLAY"T3 
JP 280 IFINS=4THENPLAY"T4 
RJ 290 IFINS=5THENPLAY"T5 
FX 300 IFINS=6THENPLP-.Y"T6 
MQ 310 IFINS=7THENPLAY"T7 
AG 320 IFINS=8THENPLAY"T8 
PA 330 IFINS=9THENPLAY"T9 
EJ 340 NEXT:SCNCLR 
RQ 350 N=8: DO 
AR 36a PRINT" (HOME)(OOWN) TEMP 

0{4 RIGHT){3 SPACES} 
{4 LEFT}"N 

DC 37a PRINT" {OOWN} {RVS)F 
(OFF }ASTER 

FF 3B0 PRINT"{OOWN) {RVS}S 
(OFF}LOWER 

AQ 390 PRINT"{OOWN) {RVS}E 
{OFF }XIT 
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JF 400 GETKEYTS

XS 410 IFT?="F"THENN=N+1:IFN=>

255THENN=255

JQ 420 IFT$="S"THENN=N-1:IFN=<

0THENN=1

DD 430 IFT?="E"THENEXIT

FF 440 LOOP:TEMP0N

HF 450 FORI=1TO7:R(I)=INT{RND(

1)*11+1):NEXT

JR 460 FORI=1TO8:R1{I)=INT(RND

(1)*11+1):NEXT:SCNCLR

HP 470 FORK=1TO2:FORI=1TO7:PLA

YM$(I,R(l)):NEXT:PLAYM2

5(K):NEXT

KF 480 F0RK=lTO2:FORI=lT08:PLA

YM1$(I,R1{I))iNEXTiNEXT

RF 490 GOTO70

AP 500 REM FIRST THROW

EX 510 DATA V1O2QCV3O4IECO3GH,

V1O2QCV2EV3O3IGO4CEM,V1

O2QCV2EV3O4IGECM,V102QC

V2 EV3 O4SCO3 BO4 CEO3GO4CM

,VlO2QCV2EV305SCO4B05C0

4GECM,V1O2QCV3O4SEDEGO5

CO4GM

BC 520 DATA V1O2QCV2EV3O4IGSFE

DCM,V1O2QCV2EV3O4SECGEO

5CO4GM,V3O4ICV1O2SCV2EG

MV3O3IGV1O2SCV2EGHV3O4I

EV1O2SCV2EGM

XS 530 DATA V1O2QCV2EV3O4IGCEH

,V1O2ICV2O3EV3O4CV1O2CV

2O3EV3O4CV1O2CV2O3EV304

CM

GX 540 REM SECOND THROW

MM 550 DATA V1O2QCV3O4IECO3GM,

V1O2QCV2EV3O3IGO4CEM,V1

O2QCV2EV3O4IGECM,V1O2QE

V2GV3O4SCO3G04CE03GO4CH

XP 560 DATA V1O2QCV2EV3O5SCO4B

O5CO4GECM,V1O2QCV3O4SED

EGO5CO4GH,V1O2QCV2EV3O4

IGSFEDCM,V1O2QCV2EV3O4S

C03GO4ECGEM

SK 570 DATA V1O2QCV2EV3O4ICO3G

O4EM,V102QCV2EV3O4IGCMV

1O2CV2GV3O4EM,V1O2ICV2O

3EV3O4CV1O2CV2O3EV3O4CV

102CV203EV3O4CM

BG 580 REM THIRD THROW

RH 590 DATA V1O1QBV2O2GV3O4SDE

FDMV101IGV3 04CO3BM,VlOl

QGV3O3IBO4DGM,V1O1QGV3O

3IBO4SDO3BAGM.V1O2QGV2B

V3O4IFDO3BM

SJ 600 DATA V1O1QBV2O2DV3O4SG#

FGDO3BGM,V1O2QGV2BV3O4S

FEFDCO3BM.V1O1QGV2O2GV3

03SBO4CDEMV101IBV2O2GV3

O4SFDM

CC 610 DATA V1O2IGV2O3BV3O4DV1

O2GV2O3BV3O4DV1O2GV2O3B

V3O4DM.V1O1QGV3O3SBO4CD

O3BAGM,V101QBV304ID03BG

M,V1O2QGV3O3SBABO4CDO3B

M

QH 620 REM FOURTH THROW

JS 630 DATA V1O2QCV2EV3O4SCO3B

O4CEO3IGM,V1O2QCV3O4SEC

O3BO4CO3IGM,V1O2QEV2GV3

O4ICO3GEM,V1O2QEV2GV3O4

ICEO3GM

PC 640 DATA V1O2QEV2GV304SCO3B

O4CO3GECH,V1O2QCV2EV3O4

ICSCDIEM,V1O2QCV2O4ICV3

EV2 SCV3 EV2 DV3 FV2IEV3GM

XP 650 DATA V1O2QEV2GV3O4ICSEC

O3IGM,V1O2QEV2GV3O4SCO3

GO4ECIGM,V1O2QEV2GV3O4I

CSECIGM,V1O2QEV2GV3O4SC

ECO3GIEM

KE 660 REM FIFTH THROW

HS 670 DATA V1O2QCV3O4I#FSA#FD

#FM,V1O2ICV2O3#FV3O4DV1

02 CV2O4 DV3 #FV102 CV2O4 # F

V3AM,V1O2QCV3O4SDO3AO4#

FDA#FM

HB 680 DATA V1O2ICV2O3#FV3O4DV

1O2CV2O3#FV3O4DV1O2CV2O

3#FV3O4DM,V102QCV304IDO

3SABAO4I#FM,V1O2QCV3O4S

D#CD#FA#FM

HM 690 DATA V1O2QCV2AV3O4I#FAM

V1O2CV2AV3O4DM,V1O2ICV2

#FV3O3AVlO2CV2#FV303SAO

4DMV1O2ICV2AV3O4#FM

QX 700 DATA V1O2ICV2O4DV3#FV1O

2CV2O4DV3SFV1O2CV204DV3

#FM,V1O2ICV2DV3O4#FV1O2

CV2DV3 04 S# FDMV1021CV2DV

304AM,VIO2QCV2AV3O4SSFD

O3AO4A#FDH

EM 710 REM SIXTH THROW

QH 720 DATA V1O2IBV2O2DV3O4SG*

FMV1O1IBV2O2DV3O4SGBMV1

O1IBV2O2DV3O4DM,V1O1QBV

2O2DV3O4IGSBGDO3BM,V1O1

QBV2O2DV3O4IGBDM

FR 730 DATA V1O1QBV2O2GV3O3IAS

#FGBO4GM,V1O1QBV2O2DV3O

4SG#FGDMV101IBV2O2GV3O3

SBGM,V101QBV3O4IGSBGDGM

,V1O1QBV2O2GV3O4IDSGDO3

BO4DM,V1O1QBV2O2GV3O4ID

SDGIBM

AA 740 DATA V1O1IBV2O2DV3O4SAG

MV1O1IBV2O2DV3O4S#FGMV1

OlIBV202GV3O4DM,VlOlQBV

2O2DV3O4IGSGDIBM,V1O1QB

V2O2DV3O4SGBGDO3IBM

EQ 750 REM SEVENTH THROW

XQ 760 DATA V1O2ICV3O4SECMV1O2

IDV3O3SBAMV1O1IDV3O3SG#

FM.V1O2ICV3O3SAO4EMV1O2

IDV2O3SBV3O4DV2O3AV3O4C

MV1O1IDV2O3SGV3BV2#FV3A

M

BR 770 DATA V1O2ICV2O3SBV3O4DV

2O3AV3O4CMV1O2IDV2O3AV3

O4CV2O3GV3BMV1OLIDV2O3S

GV3 BV2# FV3AM,VI02ICV3 04

SEGMV1O2IDV3O4SDCMV1O1I

DV3O3SBAM

AJ 780 DATA V1O2ICV3O3SAO4EMV1

O2IDV3O4SDGMV1O1IDV3O4S

#FAM,V1O2ICV3O4SEAMV]O2

IDV3O4SGBMV1O1IDV3O4S#F

AM,V1O2ICV3O4SCEMV1O2ID

V3O4SGDMV1O1IDV3O3SAO4&

FM

RP 790 DATA V1O2ICV3O4SEGMV1O2

IDV3O4SDGMV1O1IDV3O3SBO

4#FM,V1O2ICV3O4SECMV1O2

IDV3O3SBGMV1O1IDV3O3SA#

FM,V1O2ICV3O4SEO5CMV1O2

IDV3O4SBGMV1O1IDV3O4SA#

FM

DQ 800 DATA V1O2ICV3O3AV1O2DV3

O4SDCMV1O1IDV3O3SBAM

HX 810 REM PART TWO FIRST THRO

W

XG 820 DATA V1O2QDV3O4I#FSA#FM

V1O2ICV3O4SD#FM,V1O2QDV

2#FV3O4SDO3A04D# FA# FM,V

1O2IDV2AV3O4#FV1O2DV2#F

V3O4AV1O2CV2DV3O4IFM

DG 830 DATA V1O2QCV2AV3O4S#FAO

5DO4AMV102ICV2AV304#FAM

,V1O2QDV3O3SD#FAO4DMV1O

2ICV3O4S#FAM

PP 840 DATA V204IDV3#FV101SDO2

DMV3O4Q#FV1O2S*CDCDM,V1

O2QDV2# FV3O4IA#FMV102 CV

2#FV3DM,V1O2QDV2#FV3O5I

DO4SA#FMV1O2ICV2#FV3O4S

DO3AM

GC 850 DATA V1O2QDV2#FV3O4SDO3

A04ID#FM,VlO2QCV2AV3O4S

#FDO3IAMV1O2CV2AV3O4#FM

,V102QDV2#FV303IAO4DMVl

O2CV2AV3O44FM

PD 860 REM PART TWO SECOND THR

OW

AG 870 DATA V1O1QBV2O2GV3O4IGS

BGIDM,V3O4IGV1O1SBO2DMV

3O3IGV1O2SGDMV3O3IGV1O1

SBGM,V1O1QBV3O4SGBGBIDM

CC 880 DATA V1O1QBV2O2DV3O4SAG

BGMV1O1IBV2O2DV3O4SDGM,

V1O1QBV2O2DV3O4IGSDO3BM

V1O1IBV2O2DV3O3GM

JK 890 DATA V1O1QBV2O2DV3O4SGB

O5DO4BMV1O1IBV2O2DV3O4G

M,V1O1QBV2O2DV3O4SGBGDO

3BGM,V1O1QBV2O2DV3O4SGD

GBMV1O1IBV2O2DV3O4SGDM

DP 900 DATA V1O1QBV2O2DV3O4SGB

IGMV1O1IBV2O2GV3O4DM,V3

O4IGV1O1SGBMV3O4QDV1O2I

GOlBM,V101QBV3O4IGSBO5D

041 DM

AF 910 REM PART TWO THIRD THRO

W

XJ 920 DATA V2O4ICV3EV1O2SCEMV

204ICV3 EV1O2 SGEMV2O4ICV

3EV1O3SCO2CM,V1O2QEV3O4

SCO3GO4 CEMV102 EV3O4GV10

2CV2O4CV3EM,V1O2QCV2GV3

041ESGEMV1021CV2 DV304CM

XE 930 DATA V1O2QCV2GV304SECEG

O5CO4GM,V1O2QCV2GV3O4SE

G05C04GMV102ICV2GV3O4SE

CM,V2O4ICV3 EV102 SC01BMV

3O4QEV1O2SCDE#FM

PM 940 DATA V3O4IEV1O2SCV2EGMV

3 04ICV102 SCV2 EGMV3 031BV

1O2SCV2EGM,V1O2QCV2GV3O

41ESCEMV102 CV2 EV3 O4GO5C

M

RF 950 DATA V1O2QCV2GV3O4SECIE

MV1O2CV2EV3O4GM,V1O2QCV

2GV3O4SECO3IGMV1O2CV2GV

3O4EM,V1O2QCV2GV3O4IEGM

V1O2CV2EV3O5CM

FR 960 REM PART TWO FOURTH THR

OW

EP 970 DATA V1O2QGV2O4ICV3EV2O

3BV3O4DMV1O1GM.V1O1QGV2

02GV3O4SD03BIGMV102GM,V

1O2IGV2O4CV3EMV1O1GV2O3

SBV3O4DV2O3GV3BV2IGM

JE 980 DATA V1O2QGV3O4SECD03BI

GM,V1O2IGV3O4SGEMV1O1IG

V304SDO3BIGM,V102QGV303

SB04DGDMV1011GV3O3 BM,VI

02IGV304SECMV1O1IGV3 03S

B04DIGM

RF 990 DATA V1O2QGV2BV3O4SDBGD

O3IBM,V1O1QBV2O2GV3O4SD

O3BIGMV1O1BV2O2DV3O4GM,

V3O4IDV1O2SG#FMV3O3QBV1

02SGD01BGM

GA 1000 DATA V1O2QGV2O3IBV3O4D

SGBMV1O2IGV3O4DM

MK 1010 REM PART TWO FIFTH THR

OW

MJ 1020 DATA V3O4IEV1O2SCV2EGM

V3O4ICV1O2SCV2EGMV3O3I

GV1O2SCV2EGM,V3O3IGV1O

2SCV2EGMV3O4ICV1O2SCV2

EGMV3O4IEV102SCV2EGM

AK 1030 DATA V3O4IGV1O2SCV2EGM
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JF 433 GETKEYT$ EC03GIEM DMV3 04QIFVI02S'CDCDM, Vl 
XS 413 IFTS"""F"THENN=N+l:IFN=> KE 663 REM FIPrH TH RO W 02QDV2'FV304IA, FMVI02CV 

255THENN=255 HS 673 DATA VI02QCV)04I#FSA#FD 2 # FV3DM, V102QDV2.FV305 1 
JQ 423 IF'I'$="S"THENN=N- I:I FN:( , FM,V I02 ICV203#FV304DV l D04 SA' FMV1 02 ICV2# FV304 S 

0THENN=1 02CV204DV3#FVI02CV204#F D03AM 
DD 433 IFT$ ="E"THENEXIT V3AM , VI 02QCV304SDO)A04 # GC 850 DATA VI 02QDV2 ' FV304SD03 
FF 443 LOOP: TEMPON FDA#FM A04IDtFM,VI02QCV2AV304S 
MF 453 FORI=lT07,R(I)=INT(RND( HB 683 DATA V102 I CV203 'FV304DV #FD03 I AMV102CV2AV304#FM 

1 )* 11+1) :NEXT lO2CV203#FV304DVI02CV20 ,VI02QDV2.FV303IA04DMVl 
JR 463 FORI= lT08,R1(I)=INT(RND 3 ,FV304 DM, VI 02QCV304IDO 02CV2AV304#FM 

( 1 )*1 1+1):NEXT:SCNCLR 3SABA04I I FM , VI020CV304S PD 863 REM PART TWO SECOND THR 
MP 473 FORK=!T02 : FORI= !T07:P LA OICD#FAtPM OW 

YM$(I,R(I)),NEXT , PLAYM2 HM 690 DATA VI0 2QCV2AV3 04I#FAM AG 873 DATA VIOIQ8V2Q2GV)04IGS 
$(K) , NEXT VI02CV2AV304DM,VI02ICV2 BGIDM.V304IGVIOl SB02D~N 

KF 480 FORK=lT02 : FORI=lT08 : PLA 'FV303AVI02CV2,FV303SAO 303IGVI02SGO~N303IGVIOl 
YM1$( I,R1( I)) , NEXT,NEXT 4DMVI02ICV2AV304'FM SBGM , VIOIQBV304SGBGBIDM 

RF 493 GOT07el QX 7130 DATA VI02ICV204DV3'FVIO CC 883 DATA VIOIQBV202DV304SAG 
AP 533 REM FIRST THROW 2CV204DV3#FV I02CV2 04 DV 3 BGMV 101 I BV202 DV304 SOGM, 
EX 513 DATA VI02QCV304IEC03GM, #FM , VI02ICV2DV304#FV I 02 VIOIQBV202DV304IGSD03BM 

VI02QCV2EV303IG04CEM, Vl CV2DV304st FDMVI02 ICV2DV VIOIIBV202DV303GM 
02QCV2EV304IGECM,V102QC 304AM,VI02QCV2AV304S#FD JK 890 DATA VIOIQBV202DV304SGB 
V2EV304SC03B04CE03G04CM 03A04A#FDM 05DQ4BMV I OII BV202DV304G 
, VI02QCV2EV305SC04B05CO EM 713 REM SIXTH THROW M, VIOIQBV202DV304SGBGDO 
4GECM,VI02QCV304 SEDEG05 QH 723 DATA VI02IBV202DV304SG# 3BGM , VIOIQBV202DV304SGD 
C04GM FMVIOI IBV202DV304SGBMVl GBMVIOI IBV202DV304SGN1 

BC 52121 DATA VI02QCV2EV304IGSFE OlIBV202DV304DM,VIOI QBV DP 900 DATA VIOIQBV202DV304SGB 
DCM,VI02QCV2EV304SECGEO 202DV304IGSBGD03BM , VIOl IGMVIOIIBV202GV304DM,V3 
5004GH,V304ICVI02SCV2EG QBV2 0 2 DV 304IGBDM 0 4IGVI OlSGBMV304QDV l O2 I 
HV303IGVI02SCV2EGMV304I FR 730 DATA VIOIQBV202GV303IAS GOIBM,VIOIQBV304IGSB05D 
EVI02SCV2EGM IFGB04GM , VI OIQBV202DV30 04IDM 

XS 533 DATA VI 02QCV2 EV304IGCEM 4SG#FGDMV101IBV202GV303 AF 913 REM PART TWO THIRD THRO 
,VI 02 ICV203EV3 04CVI0 2CV SBGM , VIOIQBV304IGSBGDGM W 
203EV304CV102CV203EV304 ,VI OIQBV202GV304IDSGD03 XJ 923 DATA V204ICV3EVI02SCEMV 
CM B04DM , VIOIQBV202GV304ID 204ICV3EVI02SGEMV204ICV 

GX 543 REM SECOND THROW SDGIBM 3EVI03SC02CM,VI02QEV304 
MM 553 DATA VI02QCV304IEC03GM, AA 740 DATA VIOIIBV202DV304SAG SC03G04CEMVI02EV304GVIO 

VI02QCV2EV303IG04CEM , Vl MVI OI IBV202DV3 04StFG MVl 2CV204CV3EM,VI02QCV2GV3 

02QCV2EV304IGECM , V102QE OlIBV202GV304DM , VIOIQBV 04IESGEMVI02ICV2DV304CM 
202DV304IGSGDIBM,VIOIQB XE 930 DATA VI02QCV2GV304SECEG V2GV304SC03G04CE03G04CM v202DV3 04SGBGD0 3IBM 0 5C04GM , VI02QCV2GV304SE XP 563 DATA VI02QCV2EV305SC04B EQ 753 REM SEVENTH THROW G05C04GMVI02ICV2GV304SE OSOO4GECM,VI02QCV30 4SED XQ 763 DATA VI02ICV304SECMVI02 CM, V204ICV3EVI02SCOIBMV EG05C04GM,V102QCV2EV304 IDV303SBAMVI OIIDV303SGt 304QEV I 02SCDE#FM IGSFEDCM , VI02QCV2EV304S FM , VI02ICV303SA04EMVI02 PM 943 DATA V3 04IEVI02SCV 2EGMV C03G04ECGEM IDV203SBV304DV203AV304C 304ICVI02SCV2EGMV303IBV 

SK 573 DATA V102QCV2EV304IC03G MVIOIIDV203SGV3BV2 # FV3A lO2SCV2EGM , VI02QCV2GV30 
04EM,VI02QCV2EV304IGCMV M 4IESCEMVI02CV2EV304G05C 
l O2CV2GV304EM , VI02ICV20 BR 773 DATA VI02ICV203SBV304DV M 
3EV304CVI02CV203EV304CV 20 3 AV 304CMVI 02IDV203AV3 RF 950 DATA VI 02QCV2GV304SECIE 
102CV203EV304 CM 04CV203GV3BMVIOIIDV203S MVI02CV2EV304GM , VI02QCV 

BG 580 REM THIRD THROW GV3BV2,FV3AM , VI 02 ICV304 2GV3 04SEC0 3IGMVI02CV2GV 
RH 593 DATA VIOIQBV202GV304SDE SEGMVI02IDV304SDCMVIOII 304EM , VI02QCV2GV304IEGM 

FDMV I OIIGV304C0 3 BM , VIOl DV303SBAM VI02CV2EV305CM 
QGV303IB04DGM , VIOIQGV30 AJ 783 DATA VI0 2ICV303SA04EMVl FR 963 REM PART TWO FOURTH THR 
3IB04SD03BAGM,VI02QGV2B 02IDV304SDGMVlnlIDV304S OW 
V304IFD03BM #FAM , VI02ICV304SEAMVJ02 EP 973 DATA VI02QGV204ICV3EV20 

SJ 600 DATA VIOIQBV202DV304SG# IDV3 0 4SGBMVIOIIDV304SIF 3BV304DMVIOIGM , VIOIQGV2 
FGD03BGM , VI02QGV2BV304S AM,VI02ICV304SCEMVI02ID 02GV304SD03BIGMVI02GM , V 
FEFDC03BM , VIOIQGV202GV3 V304SGDMVI OI IDV3 0 3SA04 # l O2IGV204CV3EMVIOIGV203 
0 3SB04 CDEMVIOII BV202 GV3 FM SBV304DV203GV3BV2IGM 
04SFDM RP 790 DATA VI02ICV304SEGMVI02 JE 980 DATA VI02QGV304SECD03BI 

CC 613 DATA V102IGV203BV304DV1 IDV304SDGMVI01IDV303SBO GM,VI02IGV304SGEMVIOIIG 
02GV203BV304DVI02GV203B 4'FM , VI02ICV304SECMVI02 V304SD03BIGM , VI02QGV303 
V304DM , VI 01QGV303SB04 CD IDV303SBGMVI 01 IDV303SAI SB04DGDMVIOIIGV303BM , Vl 
03BAGM , VI OIQBV304ID03BG FM , VI02ICV304SE0 5CMVI02 02IGV304SECMVIOIIGv303S 
M,VI02QGV303SBAB04CD03B IDV304SBGMVIOI IDV304SA# B04DIGM 
M FM RF 990 DATA VI02QGV2BV304SDBGD 

QH 623 REM FOURTH THRO W DO 833 DATA VI 02ICV303AVI02DV3 03 IBM , VIOIQBV202GV304SD 
JS 633 DATA VI02QCV2EV304SC03B 04SDCMV10I I DV303SBAM 03BIGMVIOIBV202DV304GM , 

04CE03IGM ,VI 02QCV304SEC HX 813 REM PART TWO FIRST THRO V304IDVI02SG#FMV303QBVl 
03B04003IGM , VI02QEV2GV3 W 02SGDOIBGM 
04IC03GEM , VI 02QEV2GV304 XG 823 DAT A V102QDV304I#FSA#FM GA 1000 DATA VI02QGV203IBV304D 
ICE03GM VI02ICV304SD#FM , VI02QDV SGBMVI 0 2IGV304DM 

PC 640 DATA VI02QEV2GV304SC03B 2tFV304SD03A04D# FA#FM , V MK 1313 REM PART TWO FIFTH THR 
04C03GECM ,VI 02QCV2EV304 10 2 IDV2AV3 04 #FV 102 DV2# F OW 
ICSCDIEM , VI02QCV204ICV3 V304AVI02CV2DV304'FM MJ 1020 DATA V304IEVI02SCV2EGM 
EV2SCV3EV2DV3FV2IEV3GM DG 8 30 DATA VI 02QCV2AV304S'FAO V304ICV I 02SCV2EGMV3031 

XP 650 DATA VI02QEV2GV304ICSEC 5004AMVI02ICV2AV304#FAM GVI02SCV2EGM , V303IGVIO 
03IGM , VI 02QEV2GV304SC03 , VI02QDV303SDIFA04DMVIO 2SCV2EG MV3 0 4ICV 102SCV2 
G04ECIGM, VI02QEV2GV3041 2ICV304S#FAM EGMV304IEVI02SCV2EGM 
CSECIGM , VI02QEV2GV304SC PP 840 DATA V204IDV3#FV I Ol SD02 AK 1030 DATA V304IGVI02SCV2EGM 
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V3 04 EV102 SCV 2 EGMV3 04IC

V1O2SCV2EGM,V1O2QCV2EV

3O4SCO3BO4CO4EMV1O2IEV

2GV3O3SGO4CM

PX 1040 DATA V1O2QCV2EV3O5SCO4

BO5CO4GMV1O2ICV2GV3O4S

ECM,V1O2QCV2GV3O4SEDEG

MV1O2ICV2EV3O5SCO4GM.V

1O2QCV2EV3O4IGSFEDCM

SQ 1050 DATA V1O2QCV2EV304SC03

GO4ECGEM,V3O4ICV1O2SCV

2EGMV3O3IGV1O2SCV2EGMV

3O4IEV1O2SCV2EGH

XQ 1060 DATA V3O4IGV1O2SCV2EGH

V3O4ICV102SCV2EGMV3O4I

EV1O2SCV2EGM,V1O2ICV2O

3 EV3 04 CV102 CV3 03 EV3 04C

V1O2CV2O3EV304CM

GG 1070 REM PART TWO SIXTH THR

ow

RX 1080 DATA V3O4IEV1O2SCV2EGM

V3O4ICV1O2SCV2EGMV3O3I

GV1O2SCV2EGM,V1O2QCV2E

V3O3IBO4CMV1O2CV2GV3O4

EM,V3O4IGV1O2SCV2EGMV3

O4IEV1O2SCV2EGHV3O4ICV

1O2SCV2EGM

BO 1090 DATA V1O2QCV2EV3O4SCO3

BO4EMV1O2ICV2EV3O3SGO4

CM,V1O2QCV2EV3O5SCO4BO

5CO4GECM,V1O2QCV2GV3O4

SEDECMV1O2ICV2EV3O5SCO

4GM

QH 1100 DATA V1O2QCV2EV3O4IGSF

EMV1O2IEV2GV3O4SDCM,V1

O2QCV2EV304SC03GO4ECGE

M.V3O4ICV1O2SCV2EGHV3O

3IGV1O2SCV2EGHV3O4IEV1

O2SCV2EGM

RX 1110 DATA V3O4IGV1O2SCV2EGM

V3O4ICV102SCV2EGMV304I

EV1O2SCV2EGM,V1O2ICV2O

3EV3O4CV1O2CV2O3EV3O4C

V1O2CV2O3EV3O4CM

BM 1120 REM PART TWO SEVENTH T

HROW

XK 1130 DATA V1O2QFV2AV3O4SDFD

FMV1O2IGV2O3DV3SBO4DM,

V1O2QFV3O4SDFAFMV1O2IG

V3O4SDO3BM,V1O2QDV3O4S

DFO3AO4DHV1O2IGV3O3SBO

4DM

BB 1140 DATA V1O2QFV3O4SD#CDFM

VlO21GV303SGBM,VlO2IFV

3O4FV1O2DV304DV102GV30

4GM,V102SFV304FV102EV3

O4EV1O2DV3O4DV1O2EV3O4

EV102 FV3 O4 FV10 2GV3 02G M

BQ 1150 DATA V1O2SFV3O4FV1O2 EV

3O4EV1O2IDV3O4DV1O2GV3

O4GM,V1O2QFV3O4SFSDCMV

102IGV303SBO4DM,VI02QF

V3O4SFDO3IAHV1O2GV3O3 B

M

PF 1160 DATA V1O2QFV3O4SFA03IA

MV1O2GV3O3SBO4DM,V1O2Q

FV3O3IAO4SFDMV1O2IGV3O

3SABM

XB 1170 REM SECOND PART EIGHTH

THROW

CG 1180 DATA V3O4QCV102ICO1GCM

,V3O4QCV1O2ICO1GCM,V3O

4QCV1O2ICO1GCM,V3O4QCV

1O2ICO1GCH,V3O4QCV1O2I

CO1GCM,V3O4QCV1O2ICO1G

CM

CG 1190 DATA V3O4QCV102IC01GCM

,V3O4QCV1O2ICO1GCM,V3O

4QCV1O2ICO1GCM,V1O2QCV

3 04IC03 CV101CM,V3 04QCV

102IC01GCM ®

ST Reversi
Kevin Mykytyn, Editorial Programmer

This adaptation of a classic strategy

game can be played on any Atari ST

system with a color monitor. You can

play against a friend or the computer.

"ST Reversi" is a fresh translation

of a venerable game known by sev

eral different names. Ever since an

cient times, strategists have

delighted in this game's simple, yet

challenging premise. This version is

written in ST BASIC and makes

good use of the computer's graphics

capabilities.

Object Of The Game
Type in the program and save a

copy before you run it. You can

play Reversi in either low or medi

um resolution. (The display looks

best in low resolution.) The playing

field consists of a grid of 64 squares

(8 X 8). One player's pieces are

black, and the other's are white. If

you play against the computer, you

have the white pieces.

Every game begins with four

pieces—two black and two white—

placed symmetrically in the middle

of the board (see Figure 1). The

players alternate turns by placing

Figure 1: Beginning Screen

Desk File Run Edit Debug
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V304EVI02SCV2EGMV304IC 
VI02SCV2EGM,VI02QCV2EV 
304SC03B04C04EMVI02IEV 
2GV303SG04CM 

PX 1040 DATA V102QCV2EV30SSC04 
B05C04GMV102ICV2GV304S 
ECM , VI02QCV2GV304SEDEG 
MV102ICV2EV30SSC04GM,V 
102QCV2EV304IGSFEDCM 

SO 1050 DATA VI02QCV2EV304SC03 
G04ECGEM,V304ICV102SCV 
2EGMV303lGVI02SCV2EGMV 
304IEV102SCV2EGM 

XQ 1060 DAT A V304IGVI02SCV2EGM 
V304ICVI02SCV2EGMV3041 
EVI02SCV2EGM , VI02ICV20 
3EV304CV102CV303EV304C 
VI02CV203EV304CM 

GG 1070 REM PART TWO SIXTH THR 
OW 

RX 1080 DATA V304IEV102SCV2EGM 
V304ICV102SCV2EGMV303I 
GVI02SCV2EGM,VI02QCV2E 
V303IB04CMV102CV2GV304 
EM,V304IGV102SCV2EGMV3 
04IEVI02SCV2EGMV304ICV 
l02SCV2EGM 

BO 1090 DATA V102QCV2EV304SC03 
B04EMV102ICV2EV303SG04 
CM , V102QCV2EV305SC04BO 
SC04GECM , V102QCV2GV304 
SEDECMVI02ICV2EV30SSCO 
4GM 

QH 1100 DATA VI020CV2EV304IGSF 
EMV102IEV2GV304SDCM,Vl 
02QCV 2EV304 SC03G04 ECGE 
M, V304ICV1 02SCV2EGMV.30 
3IGV 102SCV2EGMV304IEV 1 
02 SCV2EGM 

RX 11 10 DATA V304IGV 102 SCV2EGM 
V304 ICV102SCV2EGMV304 I 
EV102SCV2EGM,VI02 ICV20 
3EV304CV102CV203EV304C 
V102CV203EV304CM 

BM 1120 REM PART TWO SEVENTH T 
HROW 

XK 1130 DATA V102QFV2AV304 SDFD 
FMV102IGV203DV3SB04DM , 
VI020FV304SDFAFMV102IG 
V304SD03 BM , VI02QDV304S 
DF03A04DMV102IGV303SBO 
40M 

BB 1140 DATA V1020FV304SD#CDFM 
VI02IGV303SGBM,VI02IFV 
304 FVI02 DV304DV l02GV30 
4GM,V102SFV304FVI02EV3 
04EVI02OV304DV102EV304 
EV1 02 FV304 FV1 0 2GV302GM 

BO 1150 DATA VI02SFV304FVI02EV 
304EV 102 IDV304DV 102GV3 
04GM,V102QFV304SFEDCMV 
102IGV303SB04DM , VI02QF 
V304SFD03IAMV102GV303B 
M 

PF 1160 DATA V1020FV304SFA03IA 
MVI02GV303SB04DM , VI020 
FV303IA04SFDMV102IGV30 
3SABM 

XB 1170 REM SECOND PART EIGHTH 
THROW 

CG 1180 DATA V3040CV102IC01GCM 
, V3040CV102ICOIGCM , V30 
40CV1 02ICO IGCM , V304QCV 
102 IC01GCM,V304QCVI021 
COIGCM, V304QCV102 IC01G 
CM 

CG 1190 DATA V3040CVI02IC01GCM 
, V3040CV102IC01GCM , V30 
40CVI02ICOIGCM , VI02QCV 
304 IC03CV101CM,V304QCV 
102IC01GCM @ 

51 Reversi 
Kevin Mykytyn. Editorial Programmer 

This adaptatioll of a classic strategy 
game call be played all allY Atari ST 
system with a color mOllitor. You call 
play agaillst a friend or the computer. 

"ST Reversi" is a fresh translation 
of a venerable game known by sev­
eral different names. Ever since an­
cie n t ti mes, s trategists h ave 
delighted in this game's simple, yet 
challenging premise. This version is 
written in ST BASIC and makes 
good use of the computer's graphics 
capabilities. . 

Figure 1: Beginning Screen 

Object Of The Game 
Type in the program and save a 
copy before you run it. You can 
play Reversi in either low or med.i­
u'm resolution. (The display looks 
best in low resolution.) The playing 
field consists of a grid of 64 squares 
(8 X 8) . One player's pieces are 
black, and the other's are white. If 
you play against the computer, you 
have the white pieces. 

Every game begins with four 
pieces-two black and two white­
placed symmetrically in the middle 
of the board (see Figure 1). The 
players alternate turns by placing 
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Figure 2: Before White's Move
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Figure 3: After White's Move
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pieces on the board, and play pro

ceeds until every square is filled or

neither player can make a move. In

cases where it's impossible to

move, you must pass your turn.

The object of the game is to

have more pieces on the board than

your opponent does at the end of

the game. To place a piece on the

board, move the mouse pointer to

the desired square and click the left

button once. If the move is legal, a

piece of your color appears in the

designated square (the computer

beeps if you attempt to make an

illegal move).

To take a turn, you must place

one of your pieces so that one or

more of the opponent's pieces will

lie in a straight line between two of

yours. When you enclose an oppo

nent's pieces in this way, the en

closed pieces will change from the

opponent's color to yours. Your

score is equal to the number of

pieces you have on the board. The

program displays both players'

scores at all times and prompts you

when it's time to make a move.

Figures 2 and 3 illustrate the

effect of placing a piece on the

board. In Figure 2, the human play

er (white) is about to place a piece

in the square indicated by the

mouse pointer. Figure 3 shows the

appearance of the board after that

move is made.

Dramatic Reversals
If you're playing against the com

puter, you may choose two differ

ent skill levels, Level 1 is the easier

of the two, and it also plays faster.

The higher level offers a greater

challenge, but requires more time

for the computer to calculate each

move. Each of the computer's

moves takes about 5-10 seconds at

level 1 and about 20-50 seconds at

level 2. Don't move the pointer

while the computer is thinking; ST

BASIC slows down when the point

er is in motion.

If you analyze the computer's

strategy, you'll discover that it often

tries to take the corner squares. The

corners are the most valuable posi

tions on the board because they

can't be changed to the opposite

color. Squares on the edge of the

board are also strategically valu

able, since they are vulnerable in

only one direction.

Of course, there's no single

strategy that works every time, par

ticularly if you're playing a human

opponent. Beginners often attempt

to take the lead early and maintain

it throughout the game, but that's

not necessarily a winning strategy.

When players are evenly matched,

it's common for the score to seesaw

back and forth several times. Dra

matic reversals often occur near the

end of the game—hence the name,

Reversi. Experienced players try to

think ahead and develop a strong

strategic position with the final

moves in mind.

Reversi

10 dim board(9,9),tboard<8,B

),dx <7>,dy(7),path(7,1>,m

essS(2,I),scl(9,91

20 restore 40: for a=0 to 9i-f

or b=0 to 9:board(a,b)=4:

next b,a

30

40

50

60

70

30

■far a=0 to

y(a):next

data 0,-1,1

1,-1,t,-1,0

for a=l to

7:read dx(a),d

,-1,1,0,1,1,0,

.-1,-1
2:for b=0 to 1

:read mess*(a,b1:next b,a

data "

man

My turn

data "

rn

lack's turn

for a=l to

:read c:scl

Your turn hu

I

White's tu

B

"

4:for b=l to 8

<a,b)oc:scl(9-
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Figure 2: Before White's Move 

Figure 3: After White's Move 

pieces on the board, and play pro­
ceeds until every square is filled or 
neither player can make a move. ·ln 
cases where it's impossible to 
move, you must pass your tum. 

The object of the game is to 
have more pieces on the board than 
your opponent does at the end of 
the game. To place a piece on the 
board, move the mouse pointer to 
the desired square and click the left 
button once. If the move is legal, a 
piece of your color appears in the 
designated square (the computer 
beeps if you attempt ' to make an 
illegal move). 

To take a tum, you must place 
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one of your pieces so that one or 
more of the opponent's pieces will 
lie in a straight line between two of 
yours. When you enclose an oppo­
nent's pieces in this way, the en­
closed pieces will change from the 
opponent's color to yours. Your 
score is equal to the number of 
pieces you have on the board. The 
program displays both players' 
scores at all times and prompts you 
when it's time to make a move. 

Figures 2 and 3 illustrate the 
effect of placing a piece on the 
board. In Figure 2, the human play­
er (white) is about to place a piece 
in the square indicated by the 

mouse pointer. Figure 3 shows the 
appearance of the board after that 
move is made. 

Dramatic Reversals 
If you' re playing against the com­
puter, you may choose two differ­
ent skill levels. Levell is the easier 
of the two, and it also plays faster. 
The higher level offers a greater 
challenge, but requires more time 
for the computer to calculate each 
move. Each of the computer's 
moves takes about 5-10 seconds at 
levelland about 20-50 seconds at 
level 2. Don 't move the pointer 
while the computer is thinking; ST 
BASIC slows down when the point­
er is in motion. 

If you analyze the computer's 
strategy, you' ll discover that it often 
tries to take the corner squares. The 
comers are the most valuable posi­
tions on the board because they 
can't be changed to the opposite 
color. Squares on the edge of the 
board are also strategically valu­
able, since they are vulnerable in 
only one direction. 

Of course, there's no single 
strategy that works every time, par­
ticularly if you're playing a human 
opponent. Beginners often attempt 
to take the lead early and maintain 
it throughout the game, but that's 
not necessarily a winning strategy. 
When players are evenly matched, 
it's common for the score to seesaw 
back and forth several times. Dra­
matic reversals often occur near the 
end of the game-hence the name, 
Reversi. Experienced players try to 
think ahead and develop a strong 
strategic position with the final 
moves in mind. 

Reversl 
10 dim board(9,9},tboard(B,B 

) , d x (7) ,dy (7) ,path (7.1), m 
B6S$(2,1),.cl(9,9\ 

20 restor e 40:fcr a=0 to 9:f 
or b-0 to 9:board(a,b)-4: 
next b, a 

30 for a c 0 to 7:read dx(a), d 
yc.a) :next 

40 data 0,-1,1,-1,1,0,1,1,0, 
1,-1,1,-1,0, - 1,-1 

~0 for .-1 to 2:for ba 0 to 1 
: read mV5s.(a,b):nRxt b,a 

datA .. Your turn hu 
man .. , .. 

My turn 
70 dat a .. Whit."s tu 

en .. , .. 8 
lack' s turn 

80 for aBl to 4:for b-l to 8 
:read cZ5cl(a,b)·c:scl(9-



a,b)=c

90 next b, a

100 data 16,-4,4,2,2,4,-4,16,

-4,-12,-2,-2,-2,-2,-12,-4

110 data 4,-2,4,2,1,4,-2,4,2,

-2,2,0,0,2,-2,2

120 gosub SETSCREEN:p=0:gosub

OPTIONS:nt=0

130 START: gosub SCORE

140 i-f np=2 ar p=0 then 160

150 gosub TURN:gosub BESTMOVE

*if js=-50 then 200 else

gosub CHECKLEGALsgoto 190

160 go5ub ANYMDVE:if flag=0 t

hen 200 else gosub TURN

170 gosub READMOUSE:gosub CHE

CKLEGAL

1S0 if flag=0 then gosub BEEP

sgoto 170

190 nd=0:gosub FLIPPIECES:nt=

0

200 nt"nt+llif nt=3 then goto

GAMEOVER

210 p=l-p:goto START

220 SCORE: pl=0:p2=0:for a«l

to 8:-for b=l to B

230 i-f bo«rd<a,b)«0 then pl=p

1 + 1

240 if board(a,b> = l then p2->p

2+1

250 next b:next a:color 1,1)1

spt=pl+p2

260 gotoxy 2,4*.print "WHITE":

gotoxy 29,4:print "BLACK"

270 gotoxy 3,6:print pl:gatox

y 30,6:print p2

2B0 return

290 GAMEOVER: gosub SCORE:got

oxy 0,0:printigatoxy 4,17

300 if pl=p2 then print "It's

a tie!";igoto 330

310 if pl>p2 then print "Whit

e wins!";jgoto 330

320 if p2>pl then print "Blac

k wins!";

330 print " - Click mouse but

ton"j:go«ub QETMQUSE

340 goto 20

330 TURN: color 1,1,1igotoxy

0,0:printigotaxy 4,17iprl

nt mesB*(np,p);:return

360 ANYMOVE: for tx-1 to B:fo

r ty-1 to G

370 gosub CHECKLEGAL

380 if flag=l then tx»9ity=9

390 next ty,tx

400 return

410 CHECKMQVE: bs=-20:for tx =

1 to 8:for ty=l to B

420 gosub CHECKLEBAL:ns=scl<t

x,ty)

430 if flag-0 then goto 450

440 if ns>bs or ns=bs and rnd

<1)>.5 then bs-ns

450 next ty,tx

460 return

470 BESTMOVE: j«—50: nd-1: for

tx«l to B:for ty=l to B

4B0 gosub CHECKLEGAL:If flag=

0 then 560

490 for q=l to B:for r»l to B

:tboard(q,r)'board(q,r)in

ext q,r

500 gosub FLIPPIECES: fts-scl (t

x,ty):if pt>5B then f»«fs

+f 1*5

510 ptx=tx:pty=ty:lf lev»2 th

en p=0:gosub CHECKMOVEip-

1

520 tx=ptx:ty=pty: for q=l to

S:for r=l to B:board(q,r)

=tboard(q,r):next r,q

530 if lev=l then bs=0:goto 5

50

540 if pt>5B then bs=bs+fl*5

550 if -fs-bs>js or (fs-bs>js

and rnd(l)>.5) then js=fs

-bsigx=tx:gy=ty

560 next ty,tx:tx=gx:ty=gy

5713 if Ctx=I or tx=8) and (ty

=1 or ty=8) then for a=0

to 6 step 2:scl<tx+dx(a),

ty+dy(a))=8:next a

580 return

59<? BEEP: sound 1, 15,1,2,10: s

ound l,0,0,0,0:return

600 BONG: sound 1,15,8,3;wave

1,1,0,10000,10:return

610 SETMOUSE: poke contrl,124

620 poke contrl+2,0:poke cont

rl+6,0

630 vdi sy5<0)

640 mx=peek(ptsout)j my=peek(p

tsout+2)

650 if peek<intout)=0 then GE

TMOUSE

660 vdisys(0):if peek <intout)

<>0 then 660

670 return

680 READMOUSE: gosub 6ETM0US

E

690 if mx<80 or mx>235 or my<

35 or my>169 then READMOU

SE

700 tx = int< <mx-S0)/20)+l:ty=i

nt((my-35)/17)+1

710 if board(tx,ty)<>4 then g

osub BEEP:goto READMDUSE

720 return

730 FLIPPIECES: f1=0:x=tx:y=t

ysgosub PUTPIECE

740 for a=0 to 7

750 if path<a,0)=0 then 800

760 x=tx+dx ta):y=ty+dy(a)

770 for b=l to path(a,1)

780 gosub PUTPIECE:x=x+dx(a):

y=y+dy(a)

790 next b

800 next a:return

810 CHECKLEGAL: q=1-p:f1ag=0:

if board(tx,ty)<>4 then r

eturn

820 for a=0 to 7:path<a,0)=0

830 if board(tx+dx<a),ty+dy(a

>)<>q then 890

840 sx=tx+dx <a):sy=ty+dy(a):c

ounter=0

850 checkpath: counter=counte

r+1isxssx+dx(a):sy=sy+dy(

a)

860 if board<5x,sy>=4 then 89

0

B70 if board<sx,sy)=p then fl

ag-l:path(a,0)-l:path(a,I

)=caunter:goto 890

SB0 goto checkpath

B90 next a:return

900 PUTPIECE: fl=f1+1:boardCx

,y)=p:if nd=l then return

910 PUTPIECE2: px=x«20+67:py=

yil7+3

920 color p,p,p:pcircle px,py

,7:gosub BONG

930 return

940 SETSCREEN: openw 2:fullw

2:clearw 2:titlet="Revers

i":gosub SETTITLE

950 x 1 -=20: y 1 = 174: x 2=300: y2= 18

7:p;=B:gosub BOX

960 color 3,3,3:fill 100,100s

color 1,1,1

970 for a=77 to 237 step 20:1

inef a,12,a,148:next

9S0 for a=12 to 14S step 17:1

inef 77,a,237,ainext

990 color 2,2,2:fill 20,20

1000 nd=0:for x=4 to 5:y=x:p=0

:gosub PUTPIECE:next

1010 p=l:x=4:y=5:gosub PUTPIEC

E:x=5:y=4:gosub PUTPIECE

1020 return

1030 SETTITLE: a# = gb : ginti

n = peek(a#+8)

1040 poke gintin m? ,peek(systab

+B) : poke gintin+2,2

1050 s# = gintin+4 : title* =

title* + chr*C0)

1060 poke s*t,varptr (title*) :

gemsyst105)

1070 return

1080 OPTIONS: a*="Number of pi

ayers 1 2":gosub

MENU:np=ans

1090 if np=2 then return

1100 a*="Choose level (1 is ea

sy) 1 2":gosub MENU:lev

=ans

1110 a*="Do you want to go fir

st Y N":gosub MENU:p=a

ns-1

1120 return

1130 MENU: gotoxy 0,0:print:go

toxy 4,17:print a*;

1140 gosub GETMOUSE:if my<175

or my>lB7 then 1140

1150 if mx>242 and mx<255 then

ans=l:return

1160 if mx>264 and mx<2B0 then

ans=2:return

1170 goto 1140

1180 BOX: poke contrl,11:poke

contrl+2,2:poke contrl+6,

0:poke contrl+10,pi

1190 poke ptsin,x1:poke ptsxn+

2,yi
1200 poke ptsin+4,x2:poke ptsi

n+6,y2

1210 vdisys(0):return ©
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90 
100 

110 

120 

130 
140 
150 

160 

170 

180 

190 

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 

Ol,b)cc: 
na>ct b , a 
data 16,-4,4,2,2,4, - 4,16 , 
-4,-12,-2,-2,-2,-2,-12,-4 

data 4,-2,4,2,1,4,-2,4,2, 
-2 ,2,O,"'. 2, -2,2 
gosub SETSCREEN:pz0: g osub 

OPTIONS:nt"'0 
START: g05ub SCORE 
if np=2 or p=0 then 16'11 
gosub TURN:gosub BESTMOVE 
:if js=-50 than 2'11'11 e 1s. 
gosub CHECKLEGAL : goto 19'11 

gosub ANYMOVE:if flao-0 t 
hen 2'110 el s e gosub TURN 
gcsub REAOMOUSE:g05Ub CHE 
CKlEGAL 
if flag=e then gosub BEEP 
: gotc 17fJJ 
ndc0: gosub FLIPPIECES:nt ­
o 
nt - nt+l: i f nt=3 than gcto 

GAMEOVER 
p=l-p:Qoto START 
SCORE; pl=0:p2~0:for 01.-1 
to B:for b:l to B 
if bcard(a,b) -0 then pl-p 
1+1 
if board( a, b )- l then p 2-p 
2+1 
ne>c t b:nex t a:c:olor 1,1,1 
:pt=pl+p2 
gotoxy 2,4: pri nt "WHITE": 
gotoxy 29,4:print "BLACK " 

gotoxy 3,6:print pl:gotox 
y 30,6:print p2 
return 
BAMEOVER: Qosub SCORE:oot 
o xy 0,01printlgoto~y 4,17 

if pl - p2 then print "It's 
A ti e! ";:goto 330 

if pl }p2 then print "Whit 
e wins! "; :goto 330 
if p2 }p.l then print "BIAC 

k wins!"; 
print" - Click mouse but 
ton" II goaub BEn-mUSE 
goto 20 
TURN: color 1 ,1, 11g0tOXY 
0,01printlgotoKY 4,171pri 
nt mess. (np,p);:r . turn 
ANYMOVE: for tx - 1 to 81fo 
r t y- 1 to 8 
gosub CHECKLEBAL 
if flAgal then tX - 9 1ty-9 
nRxt t y ,tx 
return 
CHECKMOVE: bs=-20Ifor tx~ 
1 to 8 1for t y- l to 8 
gos ub CHECKLEGAL:ns-sc1 (t 
x, t y) 
if flaga0 thRn ooto 4~0 
if ns >b s or na-b s and rnd 
(1».~ then bs- ns 
nRx t t v, b < 
return 
BESTMOVElj a--501nd- l:for 
tx-l to 81for ty21 to 8 
gosub CHECKLEGAL:1f flAO= 
o then 560 
for q =1 to 8:for r-l to 8 
: tboard (q,r l-board(q,r)ln 
ex t q , r 
gos ub FLIPPIECESlfs-scl(t 
X, tyl lif pt >58 then f a-fs 
+fl.5 
ptx-tx:pty=ty:If lev-2 th 
en p=0:gos ub CHECKMOVElp. 
1 

520 

560 
57" 

580 
590 

600 

610 

620 

630 
640 

650 

660 

670 
680 

690 

700 

710 

720 
730 

740 
750 
760 
770 
780 

790 
800 
810 

820 
830 

840 

850 

860 

870 

880 
890 
900 

910 

920 

930 
940 

950 

960 

tx·ptx :ty=pty:for q- 1 to 
8 :for r - l to 8:board(q , r) 
:tboard(q,r):next r.q 
if lev =1 then bs:0:goto 5 
50 
if pt }S8 then bs=bs+fl*5 
if fs-bs }js or (fs-hs>j. 
a nd rnd(1».5) then js- fs 
-bS l g X-t Xlgy c t y 
next t y ,tXltX=gX:ty=gy 
i f ( t x =l or t x =8 ) and (ty 
=1 or ty=8J then for a=0 
to 6 step 2:sclCtx+dxCa), 
ty~dy(a»=8: next a 
,.etur-n 
BEEP: sound 1,15,1, 2, 10 : 5 
ound 1,0,0,0,0:r-etur-n 
BONG: sound l,15,8,3:wav e 

1,1,0,10000,10:return 
GETMOUSE: poke contrl,1 24 

poke contrl+2,0: poke cont 
rl~6 ,0 

vd i 5yS(0) 
mx=peek (ptsout):my=peek (p 
tsout+2) 
if peekCintout l =0 then GE 
TMOUSE 
v d isys(0):if peekC i ntout ) 
< >0 then 660 
return 
REAOMOUSE: g05ub GETMOUS 
E 
if mx<80 or mx>235 or my< 
35 or my>169 then READMOU 
SE 
t~-l nt C(mx -80) /20)+1:t y=i 

nt C Cmy-35) / 17) +1 
If board(t ~, ty)<>4 then 9 
osub BEEP:goto REAOMOUSE 
return 
FLIPPIECES: fl=0: x= t x : y=t 
y :gosub PUTPIECE 
for a=0 to 7 
if p a th Ca ,B )=0 then 800 
x =tx ~dx( a): y=ty+dy( a) 

for b=l · to path(a,l) 
gosub PUTPIECE: x =x +dxCa) : 
y=y~dy( a ) 

nex t b 
nex t a: r-eturn 
CHECKLEGAL: q= 1-p:flagE~: 

if boardCt x, t y)<>4 then r 
etur-n 
for- a=0 to 7:path(a,0)=~ 
if board (tx +dx( a),ty~dy(a 

) ) < >q then 89~ 
sx=tx~dx(aJ:sy=ty~dy(a):c 

ounter=~ 

checkpath: counter=counte 
r+l:sx =sx+dx(a ):sy=sy +dyC 
.> 
if boardCsx. sy)=4 then 89 
o 
if board(sx,syl=p then fl 
ag= 1: path (a. 0 )= 1:pathCa,1 
)-counter:goto 890 
goto checkpath 
n e x t a:retur-n 
PUTPIECE: fl=fl+1:board{x 
,y)=p:if nd=l then return 

PUTPIECE2: px:x*20~67:p y= 

yt 1 7~3 

color p,p,p:pcircle p x ,py 
,7:gosub BONG 
return 
SETSCREEN: openw 2:fullw 
2:clearw 2:title.="Revers 
i ";Qo s ub SETTITLE 
~ l c20 : y l = 17~: x2:300:y2~1 8 

7:pi=8:gosub BO X 
color 3 ,3,3;fil1 100,100: 

970 

980 

990 
1000' 

1010 

1020 
1030 

1040 

1~50 

112160 

112170 
108" 

1110 

1120 
1130 

color 1, 1, 1 
for a=77 to 237 step 20:1 
inef a, 12,a, 148:next 
f or a=12 to 148 step 17:1 
inef 77,a.237.a: next 
color- 2,2,2:fI11 20,20 
nd =0 : fo r- x-4 t o ~:y-x :p-0 

:gosub PUTPIECE : nex t 
p 3 1: xE4: ysS:gosub PUTPIEC 
E: x=5:y=4:gosub PUTPIECE 
return 
SETTITLE: a~ = qb : g i nti 
n = p eek C a.~8 ) 

poke gintin+0,peekCsystab 
+8) : poke g i ntin+~ ,2 

s. c gin t in+4 : t it l e$ = 
titleS + c hr-. (0) 
poke s',var-ptr(title.) : 
gemsys C 1~5) 
return 
OPTIONS: a.="Number of pl 
ayer s 1 2": gosub 

MENU:np"ilns 
if np=2 then return 
a.=="Choose level C 1 is ea 
sy ) 1 2":gosub MENU:lev 
=ans 
a."'''Oo y ou want to go fir 
st Y N" : 90sub MENU: psa 
n5- 1 
return 
MENU: gotoxy 0,0:print:go 
toxy 4.1 7 :print a.; 
go.ub GETMOUSE:if my< 175 
or my> 187 then 1140 
if mx>242 and mx< 255 then 

ans=l : r-eturn 
1160 if mx>264 and mx <280 then 

ans=2: return 
1170 goto 1140 

1180 BO X: po ke contrl,ll:poke 
contrl~2 ,2 :poke contrl+6, 
0:poke contrl~10,pi 

11 90 poke ptsi n, x 1:poke ptsi n~ 

2,y1 
1200 poke ptsin+4, x 2 : poke ptsi 

n+6, y2 
1210 v disys(0 ) :return ~ 
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educational program, 
programming utility, or game, 
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Commodore 128

Machine Language

Part 3

Jim Butterfield, Associate Editor

This article, the third in Jim Butter-

field's series on Commodore 128 ma

chine language programming, explains

how to call and link a machine lan

guage program from BASIC.

The usual way to activate a ma

chine language (ML) program from

BASIC is with a SYS command.

Typically, you load and run a

BASIC program, and the program

loads the machine language pro

gram as needed. Sometimes the

BASIC program and its accompa

nying ML code are combined in a

single file. When you load such a

program, the ML comes into mem

ory along with the BASIC program

text, so all you need is the SYS. In

other cases, the BASIC program

loads the ML file in a separate oper

ation, a process known as overlaying.

Overlaying is a flexible tech

nique. A BASIC program can load

more than one machine language

program; it can also load data, graph

ics screens, or other material. When

programming an overlay, you must

take care that a program doesn't self-

destruct by loading something into

memory which the program itself

occupies.

Where memory is limited, over

lays can greatly expand the capabili

ties of a computer. The program can

load a machine language program

into memory and use it; then the

program can load a different pro

gram to the same part of memory,

and so on. In theory, there's no limit

to how big a program might be when

it's brought into memory as a series

of overlays. The CP/M system,

which can also be used by the 128,

works largely by means of overlays

(in fact, when it boots in CP/M

mode, the computer loads the entire

CP/M operating system from disk).

Overlay Example

Let's write a simple machine lan

guage program and load it into

memory. The program will, on re

quest, print a given character a cer

tain number of times, followed by a

carriage return. We'll use it to draw

a simple bar graph. Type MONI

TOR and press RETURN; then en

ter the following lines:

A 1400 JSR $FFD2

A 1403 DEX

A 1404 BNE $1400

A 1406 LDA #$0D

A 1408 JMP $FFD2

As you enter each line, the

computer rewrites the line and

prompts you with the address for

the next line. A question mark

means that you need to retype the

line. After you enter the last line,

the computer displays this line:

A 140B

To end the assembly, press RE

TURN on this line without typing

anything else. The line at 1400 calls

the print routine, which prints what

ever character is in the A register.

The value in that register will be set

by the BASIC calling routine. The

line at 1403 subtracts one from the

counter value in the X register; this

value is set from BASIC as well.

Lines 1404-1408 say, "If the count

has not hit zero, go back; otherwise,

load and print a RETURN character

and return to BASIC".

After you enter the program,

save it to disk with the following

command:

S "0: + ML",8,1400,140B

This command saves the pro

gram under the filename +ML.

There's nothing magical about the

plus sign ( + ) at the beginning of

the filename. I prefer to put a spe

cial character at the start of the

name of any file that is not intended

to be loaded with a BASIC LOAD

or DLOAD. This serves as a visual

reminder of the file's special pur

pose when you are scanning a disk

directory. Any legal Commodore

filename can be used when saving

files from the ML monitor. How

ever, the BASIC program listed be

low expects to find a file named

+ ML, so you should include the

plus sign for this example.

After you press RETURN, you'll

see the disk light come on and hear

the disk motor run. Now for a

handy feature of the machine lan

guage monitor. We'll ask the disk

whether or not everything went

well. Type the single character @

and press RETURN. You'll get a

report from the disk. There will be a

number (the error type, normally

0); a message (normally OK); and
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and so on. In theory, there's no limit 
to how big a program might be when 
it's brought into memory as a series 
of overlays . The CP 1M system, 
which can also be used by the 128, 
works largely by means of overlays 
(in fact, when it boots in CP 1M 
mode, the computer loads the entire 
CP 1M operating system from disk). 

Overlay Example 
Let's write a simple machine lan­
guage program and load it into 
memory. The program will, on re­
quest, print a given character a cer­
tain number of times, followed by a 
carriage return. We'll use it to draw 
a simple bar graph. Type MONI­
TOR and press RETURN; then en­
ter the following lines: 
A 1400 ISR $FFD2 
A 1403 OEX 
A 1404 BNE $1400 
A 1406 LOA #500 
A 1408 IMP SFF02 

As you enter each line, the 
computer rewrites the line and 
prompts you with the address for 
the next line. A question mark 
means that you need to retype the 
line. After you enter the last line, 
the computer displays this line: 
A 140B 

To end the assembly, press RE­
TURN on this line without. typing 
anything else. The line at 1400 calls 
the print routine, which prints what­
ever character is in the A register. 
The value in that register will be set 
by the BASIC calling routine. The 

line at 1403 subtracts one from the 
counter value in the X register; this 
value is set from BASIC as well. 
Lines 1404-1408 say, " If the count 
has not hit zero, go back; otherwise, 
load and print a RETURN character 
and return to BASIC" . 

After you enter the program, 
save it to disk with the following 
command: 
S "0: + ML",8, I4oo,140B 

This command saves the pro­
gram under the filename + ML. 
There's nothing magical about the 
plus sign (+) at the beginning of 
the filename. I prefer to put a spe­
cial character at the start of the 
name of any file that is not intended 
to be loaded with a BASIC LOAD 
or DLOAD. This serves as a visual 
reminder of the file 's special pur­
pose when you are scanning a disk 
directory. Any legal Commodore 
filename can be used when saving 
fil es from the ML monitor. How­
ever, the BASIC program listed be­
low expects to find a file named 
+ ML, so you should indude the 
plus sign for this example. 

After you press RETURN, you'll 
see the disk light come on and hear 
the disk motor run. Now for a 
handy feature of the machine lan­
guage monitor. We'll ask the disk 
whether or not everything went 
well. Type the single character @ 
and press RETURN. You' ll get a 
report from the disk. There will be a 
number (the error type, normally 
0); a message (normally OK); and 



then two more numbers, which in

dicate the disk track and sector

where the error occurred in cases

where that information is relevant.

If you get the OK message, your

program has been saved and you're

ready to proceed.

The disk commands of the ma

chine language monitor are very

useful. They are similar to those of

the disk wedge programs used in

other Commodore computers. For

example, type @,$0 and press RE

TURN. You'll get the directory of

your disk.

Now let's destroy the program

we have just written. That way, we

can confirm that our BASIC pro

gram will load it correctly from

disk. We'll use the F (Fill) command

to store zeros in memory locations

1400-1480:

F 1400 1480 0

The BASIC Portion

Our machine language program is

gone. To exit to BASIC, type X and

press RETURN. Now let's write the

main program. Type NEW, then

enter this program:

100 BANK 15

110 BLOAD"+ ML"

120 IF DSoO THEN PRINT DS$:STOP

130 V-10

140 FOR J = 1986 TO 1996

150 PRINT J;:SYS 5120,42,V

160 V=V*1.1

170 NEXT J

We specify bank 15 so that Kernal

ROM will be visible when the ma

chine language routine is executed.

The BLOAD command brings in

the program. Since we don't specify

a bank, the program goes to bank

15 (which, for the addresses con

cerned, is the same as bank 0). Be

cause we don't specify a starting

address, the program loads at the

address from which it was saved.

After the load, the program

checks the disk status to make sure

everything went well. The disk sta

tus reserved variable, DS, must be

zero; if not, we print the status mes

sage (DS$) and stop. We don't want

to SYS to a program that might not

be there.

The main program plots a value

that grows at 10 percent per year

over 11 years. It prints each year (J)

and calls the machine language rou

tine. The operation of SYS has been

enhanced in the 128's BASIC 7.0.

Additional values can be added after

the address; these are stored in the

various microprocessor registers

when the routine is executed. The

SYS in line 150 places the value 42

(the character code for an asterisk)

into the accumulator and the value

of the variable V (which starts at 10

and grows a little for each line) into

the X register. If you like, you can

change the program to print a char

acter other than the asterisk. Simply

replace the number 42 with the

character code for the desired sym

bol. Similarly, you can play around

with the values of V. Remember,

however, that you can only pass

values less than 256 in this manner.

If you use overlay techniques,

you may load your machine lan

guage program to any free memory

area. Stay below location $4000

(decimal 16384), however, unless

you're familiar with the fine points

of the 128's banking architecture.

Don't interfere with areas contain

ing working values. Use the spare

locations indicated in Figure 3.

Liberating Memory

If you need a good deal of space

and want to use the overlay meth

od, there's a trick that will liberate

an extra 9K block of memory up to

£4000. You can easily switch

BASIC so that it starts at address

$4000, leaving free space in the for

mer BASIC program area from

Figure 1: Bank 15

Figure 2: Bank 0

Figure 3: RAM 0 Memory

Usage -c
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then two more numbers, which in­
dicate the disk track and sector 
where the error occurred in cases 
where that information is relevant. 
If you get the OK message, your 
program has been saved and you're 
ready to proceed. 

The disk commands of the ma­
chine language monitor are very 
useful. They are similar to those of 
the disk wedge programs used in 
other Commodore computers. For 
example, type @,$O and press RE­
TURN. You'll get the directory of 
your disk. 

Now let's destroy the program 
we have just written. That way, we 
can confirm that our BASIC pro­
gram will load it correctly from 

Additional values can be added after 
the address; these are stored in the 
various microprocessor registers 
when the routine is executed. The 
SYS in line 150 places the value 42 
(the character code for an asterisk) 
into the accumulator and the value 
of the variable V (which starts at 10 
and grows a little for each line) into 
the X register. If you like, you can 
change the program to print a char­
acter other than the asterisk. Simply 
replace the number 42 with the 
character code for the desired sym­
bol. Similarly, you can play around 
with the values of V. Remember, 
however, that you can only pass 
values less than 256 in this manner. 

If you use overlay techniques, 

you may load your machine lan­
guage program to any free memory 
area. Stay below location $4000 
(decimal 16384), however, unless 
you're familiar with the fine points 
of the 128's banking architecture. 
Don't interfere with areas contain­
ing working values. Use the spare 
locations indicated in Figure 3. 

Liberating Memory 

disk. We'll use the F (Fill) command ~ ______________ _________ ___ -I 
to store zeros in memory locations 

If you need a good deal of space 
and want to use the overlay meth­
od, there's a trick that will liberate 
an extra 9K block of memory up to 
$4000. You can easily switch 
BASIC so that it starts at address 
$4000, leaving free space in the for­
mer BASIC program area from 

1400-1480: 
F 1400 1480 0 

The BASIC Portion 
Our machine language program is 
gone. To exit to BASIC, type X and 
press RETURN. Now let 's write the 
main program. Type NEW, then 
enter this program: 
100 BANK 15 
110 BLOAO "+ ML" 
120 IF 05< >0 THEN PRINT 05S:5TOP 
130 V- I0 
140 FOR ) - 1986 TO 1996 
150 PRINT );:5Y5 5120,42, V 
160 V = V·l .1 
170 NEXT) 

We specify bank 15 so that Kemal 
ROM will be visible when the ma­
chine language routine is executed. 
The BLOAO command brings in 
the program. Since we don' t specify 
a bank, the program goes to bank 
15 (which, for the addresses con­
cerned, is the same as bank 0). Be­
cause we don' t specify a starting 
address, the program loads at the 
address from which it was saved. 

After the load, the program 
checks the disk status to make sure 
everything went well. The disk sta­
tus reserved variable, OS, must be 
zero; if not, we print the status mes­
sage (OS$) and stop. We don't want 
to SYS to a program that might not 
be there. 

The main program plots a value 
that grows at 10 percent per year 
over 11 years. It prints each year OJ 
and calls the machine language rou­
tine. The operation of SYS has been 
enhanced in the 128'5 BASIC 7.0. 

Figure 1: Bank 15 

Figure 2: Bank 0 

Figure 3: RAM 0 Memory 
Usage 

---
-

----
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$1COO to $3FFF. Here's how to do

it. At the start of your BASIC pro

gram, add the following line:

GRAPHIC I:GRAPHIC 0

Here's how the trick works.

When the GRAPHIC 1 statement is

executed, BASIC is moved up to

make room for a high-resolution

graphics screen. BASIC now starts

at location $4001. GRAPHIC 0 re

turns the display to the normal text

screen, but the high-resolution

screen area remains allocated and

BASIC does not move back down.

The result is lots of empty memory

for you to use (this method assumes

that you don't need high-resolution

graphics, of course).

If you use this technique, you

might like to deallocate the graph

ics area and restore your BASIC

program's original position (start

ing at S1C01) when the program is

finished. The command to do this is

GRAPHIC CLR.

Joining To BASIC

If you don't like the extra disk activ

ity that overlays require, you might

prefer a technique that is popular

on many other Commodore com

puters: tacking a machine language

program on the end of a BASIC

program. The advantage of this

technique is that a single load oper

ation brings in both the BASIC pro

gram and the machine language

program. This technique works

equally well with disk or tape. But

there are a few points to remember.

When using this technique on

other Commodore computers, you

must take care not to change the

BASIC program once it is in place.

It's obvious when you think about

it: If you add to the BASIC program,

the machine language portion

moves higher in memory in order

to make room for the new program

Hne(s). As a general rule, you must

write the BASIC program first and

refrain from changing it once it's

finished.

The 128 adds another difficul

ty to this technique. You can't tack

something on to a BASIC program

if you don't know where the BASIC

program is located. To explain,

BASIC usually starts at $1CO1, but

if someone has been using graph

ics, the start of BASIC might be at

$4001. It's no use writing a program

to sit behind BASIC—at, say, loca

tion $1F8O—and then discover that

it sometimes loads to $4280.

Chances are that it won't work in

the new location, especially since it's

above the dreaded $4000 barrier.

There are several ways around

this problem. One is to check the

start of BASIC and refuse to call the

ML code if it's wrong. Another is to

begin every program with GRAPH

IC CLR in an attempt to move the

program down to the desired area.

Be careful with GRAPHIC CLR,

however—it has a pitfall we'll

mention in a moment.

Sample Program
Here's a small program that com

bines BASIC and machine language

in one package. Let's write the

BASIC part first:

100 GRAPHIC CLR

110 BANK 15

120 PRINT "SPEED TYPING"

130 PRINT "TRY TO TYPE A

SENTENCE"

140 PRINT "END WITH RETURN"

150 SYS XXXX

160 PRINT "FAST, HUH?"

Do not run this program yet;

the machine language is not in

place. Now type GRAPHIC CLR to

make sure the program is situated

in the right part of memory. Enter

the machine language monitor with

MONITOR, then type this

command:

M 2D2D

The first two bytes displayed

on the screen should be 01 1C. This

operation confirms that BASIC

does indeed start at address $1CO1.

Now enter this command to see

where the program ends:

M 1210 1211

Depending on how you typed

in the BASIC program (whether

you included extra spaces, for ex

ample), you'll see a first byte with a

value of about $8D and a second

byte of $1C. Assuming this is the

place where the program ends, you

can tack on machine language any

where after about S1C8D. To give

ourselves some slack, let's pick

$1CCO as our machine language

starting point. Now that you've

chosen this address, type $1CCO

and press RETURN. The monitor

prints +7360, indicating that the

decimal value of $1CCO is 7360.

Now exit to BASIC and change line

150 as shown here:

150 SYS 7360

Now reenter the monitor and

enter the following machine lan

guage program:

A 1CC0 JSR $FFE4

A 1CC3 CMP #$0D

A 1CC5 BEQ $1CD8

As we write this program, we'll

guess at the exit address, since we

haven't gotten there yet. We can

always come back to correct this

address if it's not correct.

A 1CC7 BCC $1CCO

A 1CC9 LDX $+ 30

Note that the monitor changes

the decimal value 30 to $1E when

you press RETURN.

A 1CCB JSR SFFD2

A 1CCE DEX

A 1CCF BNE $1CCB

A 1CD1 LDA #$0D

A 1CD3 JSR SFFD2

A 1CD6 BNE S1CC0

A1CD8 RTS

On the last line, we see that the

exit address is $1CD8. If you had

guessed wrongly on line 1CC5, this

would be the time to go back and

correct it. Now, here's the payoff.

Display the end-of-BASIC pointer

with the command M 1210 1211.

You'll see the same addresses as

before. Move the cursor back and

change the display to read:

>01210 D9 1C

After you press RETURN, it's

safe to save the entire package.

When you do so, the BASIC and

machine language files are saved as

one block. When you reload the file,

both programs come in together.

But there's a pitfall which is

related to the GRAPHIC CLR com

mand we used in the BASIC pro

gram. When you execute GRAPHIC

CLR, you may reset the contents of

locations $1210-$1211 back to

their original values. If you use

GRAPHIC CLR in a program as

we've done here, be sure to save the

program before you run it. To save

the program, return to BASIC and

save the program with the usual

DSAVE command. Run the pro

gram and try typing a sentence;

you'll be amazed to discover what a

speedy typist you've become.

The next article in this series

discusses bank switching and how

to pass information from one bank

to another. ©
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$1 COO to $3FFF. Here's how to do 
it. At the start of your BASIC pro­
gram, add the following line: 

GRAPHIC l:GRAPmC 0 

Here's how the trick works. 
When the GRAPHIC 1 statement is 
executed, BASIC is moved up to 
make room for a high-resolution 
graphics screen . BASIC now starts 
at location $4001. GRAPHIC 0 re­
turns the display to the normal text 
scree n, but the high-resol ution 
screen area remains allocated and 
BASIC does not move back down . 
The result is lots of empty memory 
for you to use (this method assumes 
that you don't need high-resolution 
graphics, of course). 

If you use this technique, you 
might like to deallocate the graph­
ics area and restore your BASIC 
program's original position (start­
ing at $lC01) when the program is 
finished. The command to do this is 
GRAPHIC CLR. 

Joining To BASIC 
If you don't like the extra disk activ­
ity that overlays require, you might 
prefer a technique that is popular 
on many other Commodore com­
puters: tacking a machine language 
program on the end of a BASIC 
program. The advantage of this 
technique is that a single load oper­
ation brings in both the BASIC pro­
gram and the machine language 
program. This technique works 
equally well with disk or tape. But 
there are a few points to remember. 

When using this technique on 
other Commodore computers, you 
must take care not to change the 
BASIC program once it is in place. 
It's obvious when you think about 
it: If you add to the BASIC program, 
the ma chine language portion 
moves higher in memory in order 
to make room for the new program 
line(s). As a general rule, you must 
write the BASIC program first and 
refrain from changing it once it's 
finished . 

The 128 adds another difficul­
ty to this technique. You can' t tack 
something on to a BASIC program 
if you don' t know where the BASIC 
program is located. To explain, 
BASIC usually starts at $1C01, but 
if someone has been using graph­
ics, the start of BASIC might be at 
$4001. It's no use writing a program 
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to sit behind BASIC-at, say, loca­
tion $lF80-and then discover that 
it someti mes loads to $4 2S0 . 
Chances are that it won't work in 
the new location, especially since it's 
above the dreaded $4000 barrier. 

There are several ways around 
this problem. One is to check the 
start of BASIC and refuse to call the 
ML code if it's wrong. Another is to 
begin every program with GRAPH­
IC CLR in an attempt to move the 
program down to the desired area. 
Be careful with GRAPHIC CLR, 
however-it has a pitfall we'll 
mention in a moment. 

Sa mple Program 
Here's a small program that com­
bines BASIC and machine language 
in one package. Let's write the 
BASIC part firs t: 
100 GRAPHIC CLR 
110 BANK 1S 
120 PRINT "SPEED TYPING" 
130 PRINT "TRY TO TYPE A 

SENTENCE" 
140 PRINT "END WITH RETURN" 
1S0 SYS XXXX 
160 PRINT "FAST, HUH?" 

Do /lot run this program yet; 
the machine language is not in 
place. Now type GRAPHIC CLR to 
make sure the program is situated 
in the right part of memory. Enter 
the machine language monitor with 
MONITOR , then type this 
command: 
M2D2D 

The first two bytes displayed 
on the screen should be 01 1C. This 
operation confirms that BASIC 
does indeed start at address $lC01. 
Now enter this command to see 
where the program ends: 
M 1210 1211 

Depending on how you typed 
in the BASIC program (whether 
you included extra spaces, for ex­
ample), you' ll see a first byte with a 
value of about $SD and a second 
byte of $1C. Assuming this is the 
place where the program ends, you 
can tack on machine language any­
where after about $lCSD. To give 
ourselves some slack, let's pick 
$1 CCO as our machine language 
starting point. Now that you've 
chosen this address, type $lCCO 
and press RETURN. The monitor 
prints + 7360, indicating that the 
decimal value of $lCCO is 7360. 
Now exit to BASIC and change line 

1S0 as shown here: 
150 SYS 7360 

Now reenter the monitor and 
enter the following machine lan­
guage program: 
A 1CCO )SR SFFE4 
A 1CC3 CMP #$OD 
A lCCS BEQ SlCDS 

As we write this program, we'll 
guess at the exit address, since we 
haven' t gotten there yet. We can 
always come back to correct this 
address if it's not correct. 
A lCC7 BCC 51CCO 
A lCC9 LDX 5+ 30 

Note that the monitor changes 
the decimal value 30 to $1 E when 
you press RETURN. 
A ICCB )SR SFFD2 
A ICCE DEX 
A ICCF BNE SlCCB 
A ICDI LDA #$OD 
A ICD3 )SR SFFD2 
A ICD6 BNE SlCCO 
A ICDS RTS 

On the last line, we see that the 
exit address is $1 CDS. If you had 
guessed wrongly on line 1CCS, this 
would be the time to go back and 
correct it. Now, here's the payoff. 
Display the end-of-BASIC pointer 
with the command M 1210 1211. 
You'll see the same addresses as 
before. Move the cursor back and 
change the display to read: 
>01210 D9 lc ..... . 

After you press RETURN, it's 
safe to save the entire package. 
When you do so, the BASIC and 
machine language files are saved as 
one block. When you reload the fIle, 
both programs come in together. 

But there's a pitfall which is 
related to the GRAPHIC CLR com­
mand we used in the BASIC pro­
gram. When you execute GRAPHIC 
CLR, you may reset the contents of 
locatio ns $1210-$1211 back to 
their original values. If you use 
GRAPHIC CLR in a program as 
we've done here, be sure to save the 
program before you run it. To save 
the program, return to BASIC and 
save the program with the usual 
DSAVE command. Run the pro­
gram and try typing a sentence; 
you'll be amazed to discover what a 
speedy typist you've become. 

The next article in this series 
discusses bank switching and how 
to pass in forma tion from one bank 
to another. @ 



64 Screen Splitter

This Commodore 64 utility allows you

to add extra sprites, mix graphics and

text, and achieve other split-screen

effects usually seen only in commer

cial software. It can be used without

machine language knowledge.

Ordinarily, the Commodore 64 can

display only one screen type at a

time, one character set at a time,

one set of sprites at a time, and so

on. But imagine selecting one set of

features for the upper portion of the

screen and another for the lower

portion. You might, for example,

use high-resolution graphics above

and standard text below. Or you

might want a combination of eight

sprites and graphics characters on

top, plus extended color mode and

eight more sprites on the bottom.

Such seemingly impossible

split screens are easily created—if

you happen to be an accomplished

machine language programmer.

With "64 Screen Splitter," you can

manage true split screens with ab

solutely no knowledge of machine

language. Screen Splitter adds two

new commands to BASIC to permit

the simultaneous display of two

distinct screens of your choice. Each

screen can be either high resolution

or text, and can use standard, multi

color, or extended color text mode.

Each can have its own colors, char

acter set, and sprites. In short, any

thing you can do with a single

screen, you can do with each of

your two screens.

Lou Goldstein

Get Ready To Split
Program 1 is the machine language

for Screen Splitter, which you must

enter with the "MLX" machine lan

guage entry program published

elsewhere in this issue. Follow the

MLX instructions carefully. When

you run MLX, you'll be asked for a

starting address and an ending ad

dress for the data you will be enter

ing. Here are the addresses you will

need to type in Screen Splitter:

Starting address: COOO

Ending address: C697

Before using Screen Splitter,

you must always reserve a safe

memory area where it can store

high-resolution screens and dot

patterns. This is done by moving

the start of BASIC program space

upward in memory. BASIC work

space normally starts at location

2048. For Screen Splitter, the safest

new location is 16384. Here is a

short program that performs all of

the setup needed to use Screen

Splitter:

10 IF A=0 THEN ft»l:LOAD "SP

LITTER",8,1

20 SYS 49152:POKE 43,1:POKE

44,16*4:POKE 16*1024,0

30 PRINT"{CLRJ[4 DOWNLOAD"

CHRS ( 34) "MYPROG"CHRS( 34)

",8"
40 PRINT"{4 DOWN}RUN[HOME)"

50 FOR K=631 TO 640:POKE K,

13:NEXT

60 POKE 198,10:Nt:W

Line 10 loads Screen Splitter

into memory. When you type line

10, replace SPLITTER with the

name you used when saving Screen

Splitter with MLX (if you are using

tape instead of disk, substitute ,1,1

for ,8,1). Line 20 activates Screen

Splitter with SYS 49152 and raises

the start of BASIC to location

16384. Lines 30-60 are optional

and should be used only if you

want to load and run a BASIC pro

gram of your own (in which case,

you should substitute the name of

your program for MYPROG in line

30). If you don't want to load and

run a program, add a NEW state

ment to the end of line 20 and

delete lines 30-90.

Program 2 contains a brief

demonstration of several Screen

Splitter features. Don't forget to

load and activate Screen Splitter

before you load and run this

program.

Split Screen Commands

Screen Splitter adds two new state

ments to Commodore 64 BASIC:

@SCREEN and @SPLIT (note that

both statements begin with an @

sign). The (©SCREEN statement

prepares the correct environment

for a split-screen display, and

@SPLIT actually makes the split

screen appear. @SCREEN must al

ways be used before @SPLIT. Here

is the general syntax for

@SCREEN:

@SCREEN map, topchar, botchar, topmode,

botmode

@SCREEN takes five parame

ters, which can be numbers or nu

meric variables. The first

parameter, map, can be any num

ber from 0-4, and determines

where your screens will be stored.

Figure 1 shows the five different

memory configurations selected by

map values 0-4.

The numbers at the left of the
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64 Screen Splitter 

This Commodore 64 utility allows you 
10 add extra sprites, mix graphics and 
lext, and achieve other split-screen 
effecis usually see II ollly in commer­
cial software. It can be used without 
machine language knowledge. 

Ordinarily, the Commodore 64 can 
display only one screen type at a 
time, one character set at a time, 
one set of sprites at a time, and so 
on. But imagine selecting one set of 
features for the upper portion of the 
screen and another for the lower 
portion. You might, for exa mple, 
use high-resolution graphics above 
and standard text below. Or you 
might want a combination of eight 
sprites and graphics characters on 
top, plus extended color mode and 
eight more sprites on the bottom. 

Such seemingly impossible 
split screens are easily created-if 
you happen to be an accomplished 
machine language programmer. 
With " 64 Screen Splitter," you can 
manage true split screens with ab­
solutely no knowledge of machine 
language. Screen Splitter adds two 
new ·commands to BASIC to permit 
the simultaneous display of two 
distinct screens of your choice. Each 
screen can be either high resolution 
or text, and can use standard, multi­
color, or extended color text mode. 
Each can have its own colors, char­
acter set, and sprites. In short, any­
thing you can do with a single 
screen, you can do with each of 
your two screens. 

Lou Goldstein 

Get Ready To Split 
Program 1 is the machine language 
for Screen Splitter, which you must 
enter with the " MLX" machine lan­
guage entry program published 
elsewhere in this issue. Follow the 
MLX instructions carefully. When 
you run MLX, you'll be asked for a 
starting address and an ending ad­
dress for the data you will be enter­
ing. Here are the addresses you will 
need to type in Screen Splitter: 
Starting address: COOO 
Ending address: C697 

Before using Screen Splitter, 
you must always reserve a safe 
memory area where it can store 
high-resolution screens and dot 
patterns. This is done by moving 
the start of BASIC program space 
upward in memory. BASIC work­
space normally starts at location 
2048. For Screen Splitter, the safest 
new location is 16384. Here is a 
short program that performs all of 
the setup needed to use Screen 
Splitter: 

10 IF A=0 THEN A= 1 : LOAD "SP 
LITTER " , 8 , 1 

2~ SYS 49152 :POKE 43 , 1 : POKE 
44 , 16 *4 : POKE 16*1024 , 0 

30 PRINT " 1 CLR I 14 DOWN I LOAD " 
CHR$ (34) "MY PROG " CHR$ (34) 
" , 8 " 

40 PRINT "{4 DOWN}R UN{ HOME}" 
50 FOR K=G31 TO 640 : POKE K , 

13 :N EXT 
60 POKE 198 , 10 :NEH 

Line 10 loads Screen Splitter 
into memory. When you type line 
10, replace SPLITTER with the 
name you used when saving Screen 
Splitter with MLX (if you are using 
tape instead of disk, substitute ,1,1 
for ,8,1). Line 20 activates Screen 

Splitter with SYS 49152 and raises 
the start of BASIC to location 
16384. Lines 30-60 are optional 
and should be used only if you 
want to load and run a BASIC pro­
gram of your own (in which case, 
you should substitute the name of 
your program for MYPROG in line 
30). If you don't want to load and 
run a propam, add a NEW state­
ment to the end of line 20 and 
delete lines 30-90. 

Program 2 contains a brief 
demonstration of several Screen 
Splitter features. Don't forget to 
load and activate Screen Splitter 
before you load and run this 
program. 

Split Screen Commands 
Screen Splitter adds two new state­
ments to Commodore 64 BASIC: 
@SCREEN and @SPLIT (note that 
both statements begin with an @ 
sign). The @SCREEN statement 
prepares the correct environment 
for a split-screen display, and 
@SPLIT actually makes the split 
screen appear. @SCREEN must al­
ways be used before @SPLIT. Here 
is the general syntax for 
@SCREEN: 
@SCREEN map. lopchar, botchar, top mode, 

botmode 

@SCREEN takes five parame­
ters, which can be numbers or nu­
meric variables. The first 
parameter, map, can be any num­
ber from 0- 4, and determines 
where your screens will be stored. 
Figure 1 shows the five different 
memory configurations selected by 
map values 0-4. 

The numbers at the left of the 

October 1986 COMPUTEI 97 



figure represent ranges of memory

locations and have been abbreviat

ed (8K-16K means locations 8192-

16383, and so on). The memory

areas shaded with ****** are free

for storing definitions (dot patterns)

for sprites or custom characters.

Each IK free section can contain

data for as many as 128 characters,

or 16 sprites.

The area marked with //////

is not usable for sprite patterns or

text-screen custom characters, since

it is replaced by the ROM image of

the Commodore characters when

ever the video chip is active. How

ever, it can hold dot patterns of

custom characters to be POKEd

onto a high-resolution screen, since

those POKEs can only be done

when the video chip is inactive. In

fact, in maps 3 and 4, the same area

may be used simultaneously for

standard text-screen characters and

custom hi-res characters.

In maps 0 and 2, the amount of

memory needed for graphics de

pends on your use of sprites and

custom characters. In these config

urations, you may be able to raise

the start of BASIC to locations 8192

or 10240 instead of i6384, to make

more room available for a long pro

gram or a large array.

The lower screen of map 2 con

sists of text written on a video ma

trix beginning at location 3072

instead of the usual location of

1024. To print on this screen, POKE

a value of 12 into address 648; this

operation tells the screen editor that

the screen begins at location 3072

(12*256). To return to the normal

screen, POKE a value of 4 into 648;

this represents the normal screen

address 1024 (4*256). After you

choose the desired screen, PRINT

statements work normally. How

ever, printing and clearing the

screen affect only the visible por

tion of the text screen.

The next two parameters for

@SCREEN, topchar and botchar,

set the address at which each screen

will find its character definitions.

Legal values are even numbers

from 2-14, representing the IK

boundary where the character defi

nitions begin. A value of 4 selects

the uppercase/graphics character

set. The uppercase/lowercase set

requires a value of 6. Use other

values to select custom character

Figure 1. Memory Allocations for (pSCREEN

Memory Map Number

1K-2K

2K-3K

3K-4K

4K-8K

8K-16K

0

all

IK text

text

screen

**********

**********

**********

**********

**********

**********

1

all

hi-res

color

for

hi-res

**********

**********

**********

**********

**********

**********

2

IK text

over

3K text

upper

text

screen

**********

**********

**********

lower

text

screen

3

IK text

over

hi-res

text

screen

**********

**********

**********

color

for

hi-res

4

hi-res

over

IK text

text

screen

**********

**********

**********

color

for

hi-res

///// ROM image off uppercase-graphics characters /////

////// ROM image of upper-lowercase characters //////

**********

**********

**********

**********

hi-res

screen

**********

**********

**********

**********

hi-res

screen

hi-res

screen

sets. Since it is not possible to

PRINT directly on a hi-res screen,

these parameters are ignored for hi

res work (however, you must still

supply legal values for topchar and

botchar). Screen Splitter does not

allow you to change character sets

by pressing SHIFT-Commodore.

The last two @SCREEN pa

rameters, topmode and botmode,

select the upper and lower color

modes. These values should be 0

for normal colors or 1 for multicolor

mode. A value of 2 (legal for text

screens only) selects extended color

mode.

If you execute a @SPLIT state

ment without previously using

@SCREEN, you will get a default

setup that is equivalent to

@SCREEN 0,4,6,0,0 with a blue

background and yellow sprites on

top, and a yellow background and

blue sprites below.

@SPLIT

The second new command,

@SPLIT, requires one parameter,

the number of lines of the upper

screen to be shown. Legal values

are in the range 0-25. Values from

1-24 produce split screens of vary

ing sizes. A value of 1, for example,

makes the top screen one text line

(eight lines of hi-res dots) in height.

The remainder of the display is al

lotted to the lower screen. When

the @SPLIT value is 2, the top

screen contains two text lines, and

so on.

An @SPLIT value of 0 displays

only the lower screen, and @SPLIT

25 shows only the top screen.

These two configurations do more

than simply make the other screen

invisible: They turn Screen Splitter

off completely, which increases the

computer's processing speed and

prevents screen flicker during tape

or disk access. These configurations

can be invaluable in debugging.

When your program stops with an

error, the error message and

READY prompt may be printed on
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figure represent ranges of memory 
locations and have been abbreviat­
ed (8K-16K means locations 8192-
16383, and so on). The memory 
areas shaded with •••••• are free 
for storing definitions (dot patterns) 
for sprites or custom characters. 
Each 1 K free section can contain 
data for as many as 128 characters, 
or 16 sprites. 

The area marked with I I I I I I 
is not usable for sprite patterns or 
text-screen custom characters, since 
it is replaced by the ROM image of 
the Commodore characters when­
ever the video chip is active. How­
ever, it can hold dot patterns of 
custom characters to be POKEd 
onto a high-resolution screen, since 
those POKEs can only be done 
when the video chip is inactive. In 
fact, in maps 3 and 4, the same area 
may be used simultaneously for 
standard text-screen characters and 
custom hi-res characters. 

In maps 0 and 2, the amount of 
memory needed for graphics de­
pends on your use of sprites and 
custom characters. In these config­
urations, you may be able to raise 
the start of BASIC to locations 8192 
or 10240 instead of 16384, to make 
more room available for a long pro­
gram or a large array. 

The lower screen of map 2 con­
sists of text written on a video ma­
trix beginning at location 3072 
instead of the usual location of 
1024 . To print on this screen, POKE 
a value of 12 into address 648; this 
operation tells the screen editor that 
the screen begins at location 3072 
(12<256). To return to the normal 
screen, POKE a value of 4 into 648; 
this represents the normal screen 
address 1024 (4<256). After you 
choose the desired screen, PRINT 
statements work normally. How­
ever, printing and clearing the 
screen affect only the visible por­
tion of the text screen . 

The next two parameters for 
@SCREEN, topchar and botchar, 
set the address at which each screen 
will find its character definitions. 
Legal values are even numbers 
from 2-14, representing the IK 
boundary where the character defi­
nitions begin . A value of 4 selects 
the uppercase/graphics character 
set. The uppercase/lowercase set 
requires a value of 6. Use other 
values to select custom character 
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Figure 1. Memory Allocations for @lSCREEN 

Memory Map Number 

0 1 2 3 4 

all all IK text IK text hi-res 
lK text hi-res over over over 

3K text hi-res IK text 

color upper 
IK-2K text for text text text 

screen hi-res screen screen screen 

•••••••••• •••••••••• •••••••••• •••••••••• •••••••••• 
2K-3K •••••••••• •••••••••• •••••••••• •••••••••• •••••••••• 

•••••••••• •••••••••• •••••••••• •••••••••• •••••••••• 

•••••••••• •••••••••• lower color color 
3K-4K •••••••••• •••••••••• text for for 

•••••••••• •••••••••• screen hi-res hi-res 

11111////////////////////////////////////////////// 
/ / / / / ROM image of uppercase-graphics characters / / / / / 

4K-SK /////////////////////////////////////////////////// 
/ / / / / / ROM image of upper-lowercase characters / / / / / / 
/////////////////////////////////////////////////// 

•••••••••• •••• ••••• • 
SK-16K •••••••••• hi-res •••••••••• hi-res hi-res 

•••••••••• screen •••••••••• screen screen 
•••••••••• •••••••••• 

sets. Since it is not possible to 
PRlNT directly on a hi-res screen, 
these parameters are ignored for hi­
res work (however, you must still 
supply legal values for topchar and 
botchar). Screen Splitter does not 
allow you to change character sets 
by pressing SHlFT -Commodore. 

The last two @SCREEN pa­
rameters, topmode and botmode, 
select the upper and lower color 
modes. These values should be 0 
for normal colors or 1 for multicolor 
mode. A value of 2 (legal for text 
screens only) selects extended color 
mode. 

If you execute a @SPLIT state­
ment without previously using 
@SCREEN, you will get a default 
s e tup that is eq uiv alent to 
@SCREEN 0,4,6,0,0 with a blue 
background and yellow sprites on 
top, and a yellow background and 
blue sprites below. 

@SPLIT 
The seco nd new command, 

@SPLlT, requjres one parameter, 
the number of lines of the upper 
screen to be shown. Legal values 
are in the range 0-25 . Values from 
1-24 produce split screens of vary­
ing sizes. A value of I , for example, 
makes the top screen one text line 
(eight lines of hi-res dots) in height. 
The remainder of the display is al­
lotted to the lower screen . When 
the @SPLIT value is 2, the top 
screen contains two text lines, and 
so on. 

An @SPLIT value of 0 displays 
only the lower screen, and @SPLIT 
25 shows only the top screen . 
These two configurations do more 
than simply make the other screen 
invisible: They turn Screen Splitter 
off completely, which increases the 
computer's processing speed and 
prevents screen flicker during tape 
or disk access. These configurations 
can be invaluable in debugging. 
When your program stops with an 
e rror, the error message and 
READY prompt may be printed on 


