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We just did something only the best can do!
We made our award winning* software for the
Commodore™ 128 and 64 computers even better!

Introducing ...
Pocket Writer 2

word processor
Pocket Planner 2

spreadsheet
Pocket Filer 2

database
New Features

Our new Pocket 2 series offers features usually found only in
much more sophisticated applications software. Features that
include: compatability with the new GEOS operating system T,
ability to work with the Commodore RAM expander to allow a
RAM disk, mouse support with pull down menus, 1571 burst
mode for faster file loading, increased support for two single disk
drives, automatic configuration for screen color, format and

printer selectionT.

Sophisticated software, yes, and still easy to use. You can be
up and running in under 30 minutes even if you haven't operated

a computer before.
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Now, when you upgrade your Commodore™ 64 to a 128,
Pocket software helps make it a breeze. The new Pocket 2
software has both 128 and 64 applications on the same disk. So
when you buy one you are actually buying two software
packages. The cost only $59.95 (U.S.).

6 Programsin 1

The 180% Solution saves you money! You can buy all three
Pocket 2 applications, Pocket Writer 2, Pocket Planner 2 and
Pocket Filer 2 in one convenient Superpak for the low price of
only $99.95 (U.S.). A super way to discover all the integrated
features of Pocket 2 software and save almost eighty dollars.
As a companion to Pocket Writer 2, a Dictionary Disk
containing 32,000 words (expandable to 40,000) is available.

The cost $14.95 (U.S.).

For those of you who have already discovered the many
benefits of owning Pocket software; we offer all registered
owners an upgrade to Pocket 2 software for only $19.95 (U.S.)
plus 3.00 (U.S.) shipping and handling! Available only by writing

to Digital Solutions Inc.

Pocket Writer 2 Word Processor

In addition to the new features
above...

Spelling Checker incorporated in program
(requires o dictionary disk)

Spelling Checker now runs over 300%
faster than in original Pocket software

Word wrap is now fully automatict

Ability to move columns

Go To page number for finding informa-
tion in long texts t

Fully automatic upper and lower case type
conversiont

Enhonced Delete process for word, line
or paragraph

Waord Count feature for essays and
assignments T

Enhanced split memory mail merge option

Pocket Planner 2 Spreadsheet

In additon to the new features

Individual column width selection now
avoilablet

Multiple files in memory with cut and
paste capability

Serious Software
That's Simple to Use

Able to print mathematical formulae as
well as results of calculationst

Global formatting option

Enhanced row/column insert deletet

Logarithmic and XY grophing capability

Increased file compatability with other
spreadsheetst

Number of rows increased from 99
to 250t

Pocket Filer 2 Database

In addition to the new features
above...

Dynomic caleulations during data entry

Intelligent re entry fo enter/edit mode

Easier file conversion from other softwaret

Automatic index updating for constantly
sorted filet

Enhanced mathematical language
including loops and labelst

High speed sort using dynamic bufferingt

Automatic entry of repetative datat

*Commodore’s Microcomputers
Maogazine, independent reviewers, rated
the original Pocket Writer 128/64 and
Pocket Planner 128/64 software the
“Annual Best of 1986" in the
productivity category.

Commodore is o registered trademork of

Commodore Business Machines Inc.
tFectures available for Commodore 64T™,
€ 1986 Digital Salutions Inc.

Superpak:
The Soluﬁon That
Saves Money!

Pocket Writer 2, Pocket Planner 2 and
Pocket Filer 2 together

Convenient; get all three integrated
applications ot once

128/64 software on same disks

Economical; $179.85 (U.S.) worth of
software for only

$99.95 (U.S.)

Pocket Writer
Dictionary

Makes Spelling Checker faster and
simpler to use

More convenient than developing
personal disk

32,000 words available

Expandable to 40,000 words

International Distn’buror Enquiries to:

W) .

2-30 Wertheim Court
Richmond Hill, Ontario
Canada L4B 1B9

Telephone (416) 731-8775

Telex 06-964501
Fox (416)731-8915
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“The * 1 Best Selling Word Processing
Package”
— BILLBOARD'S computer software chart

“... by far the best word processor ever
available for the Atari” — ANTIC

® Editing features include Block Move,
Copr and Delete, Global Search and
Replace

= Enter repetitive words, sentences, or
paragraphs instantly with Macro Command
= Edit two files simultaneously and
transfer text between documents using
Dual Text Windows

® Automatic Page Numbering, Table of
Contents, Headers and Footers

® Editing screen extends up to 130
columns wide and scrolls in any direction
= Print Preview displays formatted text
exactly as it will be printed

= Automatically saves files as you write
NEW! SPELL PACK FOR THE 130XE
WITH A 36,000 WORD DICTIONARY

WITH ON SCREEN WORD SEARCH.
B/GRAPH
“Graph-generating and statistical analysis

... we recommend B/Graph! — INFOWORLD

= graph up to three factors with 100 data
points eac

® choose pie charts, line and area graphs,
2 and 3 dimensional bar charts and more
= convert instantly between graph types
without re-entering data

# full screen editor, multiple grid and
graph scaling, automatic labelling,
overlays, “slide show” capability

= statistical analysis functions include
standard deviation, variance, Chi-square,
regressions, plotting and many more

® reads and writes to VisiCalc DIF — use
VisiCalc files with B/Graph and vice-versa
m compatibile with most popular printers,
printer cards, interfaces

BATTERIES INCLUDED, an ITM company, 30 Mural Street, Richmond Hill, Ontario, Canada, LAB 1B5 (416)881-9941, Customer Information (416)881-9816.
If you cant find this product at your local retailer, you may order it direct from us at the full suggested list price plus $5.00 for postage and handling. For
product orders please call 1-800-387-5707 (U.S. only). For most Batteries Included products you can always have the latest version of your program by
returning the original disk and $10.00. Write to us for our full color catalog of products for the APPLE, APPLE MACINTOSH, ATARI, ATARI ST,

COMMODORE, COMMODORE AMIGA, AND IBM SYSTEMS.

1986 Batteries Included. APPLE, APPLE MACINTOSH, ATARI, ATARI ST, COMMODORE, COMMODORE AMIGA, AND [BM are registered trademarks
respectively of APPLE COMPUTERS INC., ATARI CORPORATION, COMMODORE BUSINESS MACHINES INC., AND INTERNATIONAL BUSINESS MACHINES INC.

Some fi may vary with ¢ system used.
*AS COMPILED FROM NATIONAL RETAIL SALES REPORTS FOR WEEX ENDING JANUARY 5, 1985

HOMEPAK

“... inexpensive, powerful, integrated
software. As such, HomePak is the winner of
InfoWorld'’s Best Buy Award.”

— INFOWORLD MAGAZINE

“...quite simply, the best ... the highest
rating possible.” — ANALOG COMPUTING

Three easy-to-use programs on one disk:

1. HOMETERM TELECOMMUNICATIONS
® Puts you in touch with bulletin boards,
public databases and on-line services

® Powerful user-defined Macro facility —
log on to your favorite service or bulletin
board with just one command

® Store up to 10 macros per document

® X-Modem protocol, the virtual on-line
standard

® Download files of any virtually any
length

® Flexible data handling — save incoming
text to disk, edit it, print it

2. HOMETEXT WORD-PROCESSOR

8 Over 20 full-screen editing and
formatting features: move & copy,
word-wrap, justification, automatic paging
and many more

® What You See Is What You Get
(WYSIWYG) — screen is an exact
representation of the printed page

® Supports most major printer functions
including boldface, underlining and
extended characters

3. HOMEFIND DATABASE MANAGER
® Natural English-language data
entry/retrieval system for simplified
electronic filing

® [ncludes the key search/sort functions,
flexible queries, easy output commands
and sophisticated Report Composer

All three HomePak programs reside in
memory together — it's easy to transfer
datlils between them and perform integrated
tasks.




COMMODORE CLASSICS!

PAPERCLIP WITH SPELLPACK

for the Commodore 64

“The #1 Best Selling Word Processing Package.”
— BILLBOARD'S COMPUTER SOFTWARE CHART
“Superb . .. the most sophisticated to date.”

— COMPUTE MAGAZINE

“The best professional word processor available.”
— RUN MAGAZINE

m Fast: Insert/Delete, Move or Copy words,
phrases, sentences or entire blocks of text.

8 Fasy: save up to 52 repetitive words or phrases,
then enter them with just two keystrokes.

u Sophisticated: Global Search and Replace
changes every occurrence of a wrong word or
phrase.

8 Works with the Consultant Data Base Manager
for the C64.

» Personalized form letter, mailing list and
mailing label functions.

® Built-in Spellpack with Dictionary for fast error
checking.

THE CONSULTANT

for the Commodore 128/64

Database management made easy!

“Combines simplicity with speed and gigantic
records.”

— COMMODORE MAGAZINE

® Built-in templates for the most-needed database
functions: Inventory, Budgets, Mailing Lists,
Catalogs and many more.

» Fxtensive macro capability

® Keyed field access speed — 1/10 second; sorting
speed — 4 seconds per 1000 records.

® Six search operators — Equal To, Greater
Than, Less Than, Not Equal To, Match Anywhere,
Wild Card.

u Totally flexible relational reporting — insert
any Consultant datafile in a report.

® Works with PaperClip Word Processor.

KEYS TO TYPING:
for the Commodore 64/128

40 words a minute in 32 easy lessons — or less!
Learn to type at your own pace!

u 32 step-by-step lessons to reach at least grade 10
proficiency!

m Lessons based on proven instructional
technigues used by typing teachers.

BATTERIES INCLUDI lp;a:. 30 Mural Street. Richmond Hill,
Ontario, LlB I.BSHIG)B& 1, Customer Information
(416)881-9816. If you can't find this product alyuurloral retailer, you may
order it direct from us at the full su; ed list price plus $5.00 for postage
and handling. For product orders pl euf rall 1 5707 (US. only).
For most Batteries Included products always have the latest version
of your program by ntuml.ng the orig m! dlnk and S|D 00. Write to us for
our full color catalog of products.
for the APPLE, 3
ATARI, ATARI ST, COMMODORE,
COMMODORE AMIGA, AND [BM

©1986 Batteries Included. APPLE,
ﬂ' e APPLE MACINTOSH, ATARI, ATARI

COMMODORE
iradomiarts especiuely of APPLE
t emal res ol

R AT

BUSINESS MACHINES INC., AND

Park Lane |

BAITERIES Giane s : ouant |

*US SUGGESTED LIST PRICE.

INCLUDED RETATLERS MAY SELL FOR

PAPERCLIP II: NE‘;” 9.95*
for the Commodore 128  Only

“An exceptional value . .. one of the best software
investments now available for the CI28!"

— RUN MAGAZINE

The #1 best-selling word-processor, re-designed to
take full advantage of the C128'’s increased
memory, speed and power. Compatible with C-64
PaperClip text files.

u ntegrated 38,000-word spelling checker to give
you error-free documents.

® Built-in telecommunications module to access
on-line services — one toggle moves you between
word processor and terminal.

u Works with THE CONSULTANT for the CI28.
» New editing features include multiple columns,
reverse video scroll and chaptering, with
maximum document size now expanded to 999
lines.

CALKIT

for the Commodore 64/128

“... the very best program of its type . .. a
powerful tool that's not overpowering . .. the
perfect spreadsheet for the home user."'

— COMPUTER ENTERTAINER NEWSLETTER

» Simplified, streamlined spreadsheet program
with “What If?" capability for projections and
estimates.

» Built-in application templates: Check Book,
Budget, Installment Payment, Income Tax,
Balance Sheet, Stock Portfolio, Materials
Estimator, and many more.

s Formats are already set up, calculations are
pre-programmed — all you need do is enter data.
® Design your own customized worksheets to
solve specialized problems.

HOMEPAK
for the Commodore 64/128
“ .. inexpensive, powerful, integrated software.
As such, HomePak is the winner of InfoWorld's
Best Buy Award.”

— INFOWORLD MAGAZINE

.. one of the finest values on the market.
Performance: excellent. Value: excellent.”

— FAMILY COMPUTING MAGAZINE
Three easy-to-use programs on one disk:

1. HOMETERM TELECOMMUNICATIONS

® Powerful Macro facility — log on to your
favorite bulletin board or database with one
command.

m Flexible data handling — save incoming text to
disk, edit it, print it.

2. HOMETEXT WORD-PROCESSOR

» Quer 20 full-screen editing and formatting
features: move & copy, word-wrap, justification,
automatic paging and many more.

3. HOMEFIND DATABASE MANAGER

s Natural English-language data entry/retrieval
system, for simplified electronic filing.

All three HomePak programs work together so it's
easy to transfer data and perform integrated tasks.



ate Maker:

Because accomplishments deserve to be recognized.

Personalized certificates
in minutes.

Simply choose a certificate, select a

border, type your message; add a date and

signature..... then print! It's that quick
and that easy.

You can even create a name file and
automatically personalize certificates for
BVeryone in your class - g

or club! Ce

e i

Offer Congratulations! .
Say Thanks! Have Fun! % ' wes

_ \)
Giving someone a certificate is a wonderfuly, w \\
way to recognize an outstanding achieve-
ment. It's also a perfect way to have a
little fun.

Certificate Maker ives you over 200
professionally designed certifi-
cates. From strictly official to fun and
witty, there's something for everyone and
BVery 0Ccasion. S0 you can surprise a
family member, praise a student, applaud

an athlete and honor an employee with gest f\&c.ﬂ' s Over 200 exciting
great looking certificates. And each one et Certificates, Awards,
will be as personal, professional and A Diplomas, and Licenses.

special as you choose.

Available for Apple, IBM PC, Commodore, Macintosh = Springboard Saftware, Inc. » 7808 Creekridge Circle « Mw’nnenohs, MN 55435 - (612) 944-3915
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Editor's Notes

As you read this, we're preparing to
make our annual trek to that great-
est of trade shows, the Winter Con-
sumer Electronics Show, held in Las
Vegas, Nevada, in early January
each year. At the risk of seeming
ungrateful, we’ve always wondered
why anyone would spend the latter
portion of the first week in January
in the middle of the Nevada desert,
but we make the journey, year after
year, finding very little element of
choice in the matter.

Imagine a group of intercon-
nected enclosed football stadiums,
and you can only begin to visualize
the inside of a Consumer Electron-
ics Show. In the course of less than
a week, over 100,000 electronics-
industry representatives, buyers,
sellers, watchers, manufacturers,
etc., will whisk through the hun-
dreds and hundreds of exhibits,
making buy and sell decisions that
most of us won't see on store
shelves for months, if ever. As we
have those among us here who ex-
hibit the decided traits of high-tech
groupies, we invariably fall madly
in need of one of those and two of
those and...you get the picture.

Imagine seeing a quite excep-
tional digital television exhibiting
multiple screens, incredible clarity,
and amazing fidelity, and discover-
ing that no mortals will be able to
obtain one until maybe next No-
vember. Or imagine running across
that®product that's just exactly what
you've been looking for and discov-
ering (three months later) that its
reception at the Consumer Electron-
ics Show earned it a place on the list
of products that were cancelled due
to lack of interest. The same phe-
nomenon that cancels our favorite
television shows now manages to
follow our product choices around.
These digressions aside, we're really
there to follow the pendings and
happenings of our own special end
of the industry, and the occasion of

the fifth anniversary year of the
Commodore 64 seems a good time
to look back, and ahead.

We attended our first Winter
Consumer Electronics Show in Jan-
uary 1980. There we introduced our
then-new magazine, COMPUTE!.
Commodore was an exhibitor at
that show, with quite a large booth
exhibiting their product main-
stream: watches. In the very back
corner of their booth, relegated to a
lesser positioning so as not to inter-
fere with the real business of the
company, was a display of a couple
of Commodore computers.

We were a very timid industry
then, and there was very little in the
way of activity for computer watch-
ers at that show. Off in a separate
hall, a company called Automated
Simulations was demonstrating
some of its software—it’s the only
software vendor we recall seeing
then. Automated Simulations, for
those of you who don't recall, is
now Epyx. The intervening years
have brought us great looming
booths and displays from Commo-
dore and Atari. We've also seen
quite a bit of coming on strong and
going away quietly: the massive
personal computing extravaganzas
of Texas Instruments, and Sinclair,
and Acorn, and Ohio Scientific, and
many, many others.

Now a great deal of the per-
sonal computing show activity has
slowed. Some have moved to
COMDEX, a computer-dealer/in-
dustry trade show that occurs in the
fall. Some have simply opted for
alternative avenues to visibility.
CES is a trendy show, in part. In the
midst of what one perceives as a
great deal of stability among the
present giants of the industry—the
Sonys, the GEs, etc., one is aware of
massive consumer trends moving
through and around the exhibit
halls. The excitement is quite real,
and you can’t help but be aware of

the magnitude of moment in
watching the first compact-disk
read-only drive talk to an Atari, or
be fascinated by the convergence of
various product lines into an evolu-
tionary marriage of electronic home
products. So each year, while we're
warming up for this, wondering
why anyone would go spend a
week in the Nevada desert during
early January, we begin to get just a
tiny bit excited, and wonder what
we’ll see this time.

We wanted to repeat this edito-
rial from the January GAZETTE. As
we go to press with this issue,
COMDEX is beginning in Las Ve-
gas. All indications are that it will
be a very exciting show. The PC
clone market is expanding rapidly,
including the contributions soon to
be entered by Commodore itself.
1987 is shaping up to be a very
interesting year indeed.

Until next issue, enjoy your
COMPUTEL

it o

Robert C. Lock
Editor in Chief
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You're caught in a blizzar
it isn't the wii 7

issile’s on-board camera.
ct for reconnaissance. .. if you've
got the time for sightsee )
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locked-on. If he’s got buddies,
g fighters, tanks, missiles and rockets.

ALY 0 tht of your life . . .

| ARCTICFOX

HAVE YOU GOT WHAT IT

CODE NAME: Arcticfox

advanced all-terrain vehicle.
ARMAMENT: 150mm cannon
2 mine dispensers
Tunnel series missile-launcher
Line-of-sight guided missiles
MAX SPEED: 100 mph
CREW: 1
MISSION SUCCESS PROBABILITY: Slim
MISSION SURVIVAL PROBABILITY: Worse

TTISIIY

ELECTRONIC ARTS"™

MISSION: Infiltrate alien stronghold. Search out and
destroy alien main fortress. Terminate
alien troops with extreme prejudice.

PRIMARY ASSAULT VEHICLE: Arcticfox, 37-ton

How to order: Visit your retaller. If you are unable to find the product at your local retailer, you can call 800-245-4525 for dlrect VISA or Mastercard orders
(in CA call 800-562-1112). The direct price is $39.95 for the Apple and Amiga versions and $32.95 for the C64/128 version.
SPAM is a registered trademark of Geo. A. Hormel & Co. To buy by mall, send check or money order to Electronic Arts Direct Sales, PO. Box 7530, San Mateo, CA 94403.
Add $5 for shipping and handling ($7 Canadian). There is a I4-day money-back guarantee on direct orders. For a complete product catalog,
send 50¢ and a stamped, self-addressed enuelope to: Electronic Arts Catalog, 1820 Gateway Drive, San Mateo, California, 94404.




Publisher James A. Casella
Founder/Editor in Chief Robert C. Lock
Senlor Edlitor Richard Mansfield
Managing Edltor Kathleen Martinek
Executive Editor Selby Bateman
Editor, COMPUTEI

& COMPUTEI's GAZETTE ~ Lance Elko
Assistant Editor, COMPUTEI  Philip |. Nelson
Production Director Tony Roberts
Editor, COMPUTE!'s Atarl ST

Disk & Magazine Tom R. Halfhill

Technical Editor

Assistant Technical Editors

Asslstant Editor, COMPUTE!'s
Atarl ST Disk & Magazine

Asslstant Editor, COMPUTEI's
GAZETTE

Assistant Features Edltor

Programming Supervisor

Editorial Programmers

Copy Editors

Submissions Reviewer
Programming Assistants

Executive Assisiant
Administrative Assistants

Assoclate Editors

Contributing Editor

Ottis R. Cowper

George Miller, Dale McBane |

Todd Heimarck

Rhett Anderson

Kathy Yakal

Patrick Parrish

Tim Victor, Tim Midkiff
Tammie Taylor, Karen
Uhlendorf

Mark Tuttle

David Florance, David
Hensley, Troy Tucker
Debi Nash

Julia Fleming. Iris Brooks, Mary

Hunt, Sybil Agee
Jim Butterfield
Toronto, Canada
Fred D'ignazio
Birmingham, AL
David Thornburg
Los Altos, CA

Bill Wilkinson

COMPUTE!'s Book Division
Editor

Assistant Editors

Director, Book Sales &

Stephen Levy
Gregg Keizer, Ann Davies

Marketing Steve Voyatzs
Production Manager Ima Swain
Art & Design Director Janice R. Fary
Assistant Editor, Art &

Design Lee Noel
Mechanical Art Supervisor De Potter

Arlists

Dabney Ketrow, Robin Case

Typesetling Termy Cash, Carole Dunton
llustrator Harry Blair
Director of Advertising

Sales Peter Johnsmeyer
Assoclate Advertising

Director Bemard J. Theobald, Jr.
Production Coordinator Kathleen Hanlon
Promotion Assistant Caroline Hanlon
Customer Service Manager Diane Longo
Dealer Sales Supervisor Orchid Tamayo
Individual Order Supervisor Cassandra Green
Receptlonist Anita Armfield
Warehouse Manager John Williams

Jomes A. Casella, President

Richard J. Marino, Vice President, Advertising Sales
Christopher M. Savine, Vice President, Finance & Planning

COMPUTE! Publications, Inc. publishes:

COMPUTE!

COMPUTE!'s Gazette
COMPUTE!’'s Gazelte Disk

COMPUTE!'s

Apple Applications Special

COMPUTE!'s

Atari ST Disk & Magazine

| Subscription Orders

COMPUTE!
P.O. Box 10954
Des Moines, |A 50340

TOLL FREE
Subscription Order Line

800-247-5470
In IA 800-532-1272

COMPUTE!
Subscription Rates
(12 Issue Year):
us (one yr.) $24

(two yrs.) $45

(three yrs.) $65
Canada and Foreign
Surface Mail $30

Foreign Air
Delivery

$65

oy

Meomber

1. New England &

Mid-Atiantic
Bermard J. Theobald, Jr.
212-315-1665
Tom Link
212-887-8476
Director of Advertising Sales:
2. Southeast & Forelgn
Harry Blair 4. West, Northwest & ReiSlonBmeyel
919-275-9809 British Columbia Assoclate Advamsln? Director:
3 Micwosl & Jerry Thompson Bernard J. Theobald, Jr.
Southwest f:mﬂf COMPUTEI Sales Office 212-315-1665
Jerry Thompson s Address all advertising materials fo:
312-726-6047 (Chicago) ~ 415-348-8222 Retfisentonion
713-731-2605 (Texas) 5. Canada Advertising Production Coordinator
303-595-9299 (Colorado) Harry Blair COMPUTEI Magazine
415-348-8222 (Cadlifornia) 919-275-9809 324 West Wendover Avenue

Suite 200
Greensboro, NC 27408

Lucille Dennis
415-348-8222

s, please send an exact copy of your
a note indicating your preference to

subscription label to: COMPUTE! P.O. Box 10955, Des Moines, 1A 50950. Inclus
receive only your subscription.

Editorial offices:

Corporate offices:

Customer Service:

Hours:

324 West Wendover Avenue
Sulte 200

Greensboro, NC 27408 USA
825 7th Avenue

New York, NY 10019
212-265-8360

800-346-6767

(In NY 212-887-8525)

9:30 AM--4:30 PM.
Monday-Friday

Authors of manuscripts warrant that all materials submitted to COMPUTE! are original materials with full ownership
rights resident in said authors. By submitting articles to COMPUTE!, authors acknowledge that such materials, upon
acceptance for publication, become the exclusive property of COMPUTE! Publications, Inc. No portion of this
magazine may be reproduced in any form without written permission from the publisher. Entire contents copyright
© 1987, COMPUTE! Publications, Inc. Rights to programs developed and submitted by authors are explained in our
author contract. Unsolicited materials not accepted for publication in COMPUTE! will be retumned if author provides
aself-addressed, stamped envelepe. Programs (on tape or disk) must accompany each submission. Printed listings
are optional, but helpful. Articles should be fumished as typed copy (upper- and lowercase, please) with double
spacing. Each page of your article should bear the title of the article, date and name of the author. COMPUTE|
o:ség\&mgilobilhy for errors in articles or advertisements. Opinions expressed by authors are not necessarily those
of {

PET, CBM, VIC-20 ond Commodore &4 are trademarks of Commodore  ATARIis @ trademark of Atari, Inc.

Business Machines, Inc. and/or Commodore Electronics Limited TH99/4A is a trodemark of Texas Instruments. inc.
Apple, Apple I, and Apple liss are trodemarks of Apple Computer Company Radio Shack Color Computer is a trademark of
IBM PC and PCjr are trademarks of Intemational Business Machines, Inc. Tandy. Inc.




Fleet
- System 3

" Now Available for the very first time!
~ For Your Commodore 128.

e Powerful, Easy To Use

commodore p?er 8 Word Processing
Check LS Helps you type, insert,
delete and rearrange text.
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All of this can be yours and much much more for only $§79.95
Also available for your Commodore 64, Fleet System 2 which includes virtually
all the features found in Fleet System 3. —
‘ CALL 1-800-343-4074 for the Dealer nearest you!
‘ Over a quarter of a million programs in use worldwide since 1980
LEEN PSI, 51 Fremont Street, Needham, MA 02194 (617) 444-5224

Fleet System 3™ is a trademark of PSI—Fleet System 3™ was designed and written by\flsiunhun!u.ui—l:nmmddm-ﬂ“ and 128™ are trademarks of Commodore Electronics Ltd. Some printers may not
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Readers Feedback

The Editors and Readers of COMPUTE!

If 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.

An American Computer

In Paris

M. H. Trenker’s question about using
American computers in Europe (“'Read-
ers’ Feedback,” November 1986) rang a
familiar note with me, since I faced a
similar situation during the last year
when I used a Commodore SX-64 in
Paris. Your suggestions are correct, but
I have some additional practical advice.

If you use a 200 volt/110 volt
transformer, make sure it is rated at a
minimum of 200 watts so that it can
handle the load of a computer and all of
its peripherals. I found it quite difficult
to locate a female 110 volt plug adapter
for the computer end of the transformer
in Europe, so you may want to look for
that item before you leave the United
States. Another useful item is a high-
quality surge-protector/line-filter pow-
er strip. Power-line fluctuations in
some European cities are equal, at best,
to rural conditions in North America.
My experience is that all of these items
are considerably cheaper in the U.S.
than in Europe, so don't leave home
without them.

I encountered no problems in run-
ning software, including copy-protect-
ed commercial programs, on my
Commodore SX-64 with internal 1541
disk drive. I have not used a 1571 drive
in Europe, but I suspect that drive
would be just as forgiving as the 1541
in using 50 Hertz current. Given the
rather finicky nature of Commodore
drives, I would avoid having a drive
adjusted unless necessary.

If possible, insist that all of your
equipment, including computer, peri-
pherals, and disks, be hand searched
rather than X-rayed at airport security
locations. Airport X-ray machines may
not damage magnetic media under nor-
mal circumstances, but all too often
they are, out of adjustment or set at

excessive power levels which can dam-
age disks and erasable ROM chips.
Don't forget that printers and printer
interfaces contain ROM chips, too.
On the bureaucratic front, you
should be aware that some countries,
particularly those in Eastern Europe,
place restrictions on the import and
export of high-technology items. In the
worst case, equipment brought in with-
out proper authorization might be con-
fiscated as illegal contraband. To
facilitate entry into a European country,
try to obtain a letter from an official
European source (a school, business, or
whatever) stating that your computer
system is entering the country strictly
for your temporary, personal use and
that the entire system will leave the
country when you do. To facilitate re-
turn to this country, you should also
register your equipment with the Unit-
ed States Customs office before you
leave.
Mario Sergio Bernardo

Thank you for the advice. The next two
letters contain suggestions from other
overseas readers.

Singapore Commodores

This refers to your answer to M. H.
Trenker in the November 1986 issue of
COMPUTE!. I would like to mention my
experience from living in Singapore
where the current is 220 volts and 50
Hertz. I used two computer systems
there: a Commodore 64 with MSD-2
disk drive and 80-column green-screen
monitor, and a Commodore 128 with
1571 disk drive and Commodore 1902
monitor. Except for having to use a 110
volt transformer, I did not need to make
any modifications to either system. I
have used hundreds of different pro-
grams on these computers.

I would encourage anyone about to
travel overseas to purchase computer
equipment in the United States because
the prices are much lower. Repairs are
usually not a problem (at least for Com-
modore computers) because the only
hardware differences between U.S. and
international models are in the power
supply and video chip. In the rare event
that a video chip fails, you can now
obtain a replacement chip from Jameco

Electronics and other mail order suppli-
ers who advertise in computer maga-
zines.

A United States Commodore com-
puter gives readable video output when
connected to a PAL-format European
monitor, but without any color or
sound. [ don’t know whether this is also
true of the French SECAM format.

J.P. Kelsey

Dateline Zimbabwe

In the November 1986 installment of
“Readers’ Feedback” you asked for the
experiences of readers who have used
their computers overseas. I have lived
in Harare, Zimbabwe since May 1985.
When we came to this country, I
brought from the States a Commodore
64, 1541 disk drive, 1702 monitor, and
Star SG-10 printer. Because the power
supply in Zimbabwe is 220 volts/50
Hertz, I invested about $50 in a good
transformer. I can report that I have had
no problems in using my system here in
Africa. In fact, I'm glad that [ have an
American system. I don’t know about
Poland [see M. H. Trenker's letter in the
November issue], but most of the world
doesn’t seem to share the mania for
wall outlets that we have in the United
States. It isn’t unusual for a room to
have only one outlet which accepts
only one plug. Finding an adapter that
would accept the four plugs required by
my system would have been no small
problem. Fortunately, I brought over a
strip surge processor that solved two
problems at one stroke.

I have been told that any software I
might purchase overseas would not run
properly if I bring it back to the United
States. Since I didn’t have problems
running U.S. software in Africa, it
doesn’t seem there should be a problem
going the other way. Do you have any
information about this?

Ronnie Meek

We've never seen any software produced
in Africa, but we have successfully run
many programs that were written over-
seas, including commercial software and
submissions from COMPUTE! readers
around the world. Many German pro-
grams are available for the Atari ST, in
particular, since that computer was intro-
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COMPUSERVE.

YoU DON'T HAVE T KNow HOW IT WORKS
TO APPRECIATE ALL IT CAN DO,

CompuServe is a computer information
service. You subscribe to it. In return, you have
access to an incredible amount of information,
entertainment, communications and services.
Here are a few of the hundreds of amazing
things you can do.

COMMUNICATE

CB Simulator features 72 channels for
“talking” with other subscribers. National
Bulletin Boards let
you post messages
where thou-
sands will
see
them.
Friends,
relatives and business associates can stay in
touch through EasyPlex™ Electronic Mail.

More than 100 CompuServe Forums
welcome participation in discussions on all
sorts of topics. Software Forums help with
online solutions to software problems.
Hardware Support Forums cater to spe-
cific computers. There's even free software,
and online editions of computer periodicals.

HAVE FUN

Play all sorts of sports and enter- @~
tainment trivia games, brain-teasing gy
educational games and theonly S
online TV-style game show with . @

real prizes. Or, for the ultimate ™ Fye

in excitement, get into an interac- =

tive space adventure. “a
SHOP é 3 i @
THE ELECTRONIC MALI™ &,
takes you on a coast-to-coast = | J&
shopping spree of nationally @ = ;
known merchants, without ever &

leaving home.

SAVE ON TRIPS

With CompuServe's travel services you can
scan flight availabilities, find airfare bargains
and even book your own flights online. Plus,
there are complete listings of over 28,000
hotels worldwide.

BE INFORMED

CompuServe puts all of the latest news at
your fingertips, including the AP news wire,
the Washington Post, the St. Louis Post-
Dispatch, specialized business and trade
publications and more. Our executive news
service will electronically find, “clip” and file
news for you...to read whenever you'd like.

INVEST WISELY

Get complete statistics on
over 10,000 NYSE, AMEX and
OTC securities. Historic
trading statistics on over
90,000 stocks, bonds,
funds, issues and
options. Five years of
daily commodity quotes.
Updates on hundreds of
companies worldwide. Stan-
dard & Poor’s. Value Line. Over a
dozen investment tools.

So much for so little.

All you pay is a low, one-time cost for a
Subscription Kit (suggested retail price
$39.95). Usage rates for stan- 53
dard online time (when
CompuServe is most #
active)arejustl0ca [
minute. In most major {2, =
metropolitan areas you
can go online with a local
phone call. Plus, you'll receive
a $25.00 Introductory Usage
Credit with the purchase of your
CompuServe Subscription Kit.

So easy the whole family
can go online.
CompuServe is “menu-driven;’ so begin-
ners can simply read the menus (lists of
options) that appear on
their screens, then type in
their selections. If you ever
get lost or confused, type H
for help. Remember, you
can always ask ques-
tions online through
our feedback ser-
vice or phone our :
Customer Service e
Department. s =
Before you
can access CompuServe, you need
a computer, a modem (to connect your com-
puter to your phone) and, in some cases, some
simple communications software. Now you're
ready to order. For your low, one-time sub-
scription fee, you'll receive:
 a complete, easy-to-understand, 170-page
spiral-bound Users Guide

o your exclusive preliminary password

® a subscription to CompuServe’s monthly
magazine, Online Today

® 3 $25.00 usage credit!

To buy a CompuServe Subscription Kit, see
your nearest computer dealer. To receive our
informative brochure or to order direct, write
or call 800-848-8199 (in Ohio, 614-457-0802).

CompuServe. You don't have to know how
it works to appreciate all it can do—for you.

CompuServe

Information Services, PO. Box 20212
5000 Arlington Centre Blvd., Columbus, Ohio 43220
An H&R Block Company

EasyPlex and ELECTRONIC MALL are trademarks of
CompuServe Incorporated.




Soviets
invade Iran!

Gulf war
expands!

It is April, 1988 and the Ayatollah
has been deposed. !ran is once
again a major US ally, openly
supporting the struggling Afghan
guerillas. In response, the Soviet
Union and Iraqg have sent their T-72
tanks rolling over the Iranian bord-
ers. ..intent on making Iran theirs!
Can you halt the invasion? Can any-
one? Find out for yourself.

Gulf Strike has drawn unanimous
raves from major software mag-
azines as well as the gaming pub-
lic. Family Computing Magazine
has called Gulf Strike a “major leap
forward for the genre, and the best
computer wargame to date.” Avail-
able on diskette for the Atari home
computer, Apple Il, Commodore
64/128, IBM PC and PCjr (100%
compatibles with Color Graphics
Board).

Available at leading Computer,
Software and Game stores,
or direct from:

micnrecemputer games DIVISION

U¥7l The Avalon Hill
&1l Game Company

A MONARCH AVALON, INC. COMPANY
4517 Harford Road e Baltimore, MD 21214
301-254-9200 » 301-254-5300 = 1-800-638-9292
Ask for Operator G

Send $1 for a Complete Game Catalog

duced in Europe several months before it
appeared in the United States.

ST Directory Update
Here is an Atari ST trick which I've
stumbled across. When you are search-
ing disk directories on the desktop, in-
stead of using the mouse to close the
directory window and reopen it, simply
insert the new disk and press the ESC
key. The desktop automatically reads
the directory from the new disk and
displays it in the window.

Randy Hart

Thanks for the tip. Don't forget to close
any subdirectories that are open on the
active directory window before you press
ESC. If you omit this step in a case where
the new disk doesn’t have a subdirectory
of the same name, GEM displays an empty
subdirectory. No harm is done (you can
simply close the empty subdirectory after
the fact), but the results can be confusing
if you're expecting to see the root directory
on the new disk. Many of our program-
mers use the ESC technique regularly.
However, we have heard unconfirmed ru-
mors that this method of updating disk
information may be somewhat less reli-
able than closing the window and reopen-
ing it.

Language Translators
I need a program to translate Swedish
into English, and vice versa. I have
talked to many software dealers in large
cities, and they tell me they know of no
such program. If there is a program that
can handle this task, please let me
know.

Kenneth E. Pilquist

Unfortunately, general language-transla-
tion programs are probably years away,
even for the largest and fastest computers.
In the 1960s, some computer scientists
believed that such programs were just
around the corner. Some elaborate at-
tempts were made,- but the failures were
often more notable than the successes. For
example, one English-to-Russian program
translated the English phrase The spirit is
willing, but the flesh is weak into the
Russian equivalent The vodka is strong,
but the meat is raw.

Perhaps the major obstacle in the
way of such programs is that human lan-
guages depend heavily on context. That is,
the same word can signify many different
things depending on how it's used. To take
a simple example, consider the verb cast.
It commonly means to throw, as in the
phrase cast your nets on the water. But it
carries very different meanings in the
phrases cast a ballot, cast parts in a play,
or cast a cement foundation. The task
becomes even more complex if you include
specialized, technical definitions. In the C

programming language, for instance, cast
denotes a particular sort of conversion
from one variable type to another.

In order to translate the verb cast
reliably, a translation program would
need to include fairly large amounts of
real-world information about such dis-
similar subjects as fishing, voting, theatri-
cal management, and building construction.
Without meaningful information about all
the contexts in which a word can appear,
translator programs can easily produce
blunders such as mistranslating spirit as
vodka.

With these limitations in mind, how-
ever, you can use your computer as a
simple language dictionary. Try this
program.

19 DIM A$(208),BS$(28),CS(208):RE
M FOR ATARI ONLY

20 NUMWORDS=2

30 PRINT "1) ENGLISH TO SWEDIS
Hll

49 PRINT "2) SWEDISH TO ENGLIS
H

58 INPUT I:IF I<>) AND I<>2 TH
EN 308

60 PRINT "WHAT IS THE WORD";:I
NPUT C$:RESTORE

7@ FOR J=1 TO NUMWORDS

80 READ AS,BS

9@ IF I=)1 THEN IF A$=C$ THEN P
RINT B$:GOTO 308

1¢¢ IF I=2 THEN IF B$=C$ THEN
{ SPACE }PRINT AS:GOTO 38

11¢ NEXT J:PRINT "WORD NOT IN
{ SPACE } DICTIONARY"

126 GOTO 38

1¢@P@ DATA CAT,KATT

18@8) DATA I,JEG

You can add more words and phrases
to the DATA statements at the end of the
program. When you are finished, put the
number of words into line 20. You may
find that when you add many words to the
list, the program starts slowing down, so
try to keep the most-used words at the
beginning of the list. If the program is still
too slow, you might consider rewriting the
program to use a binary search. This
would require a list sorted in alphabetical
order.

More About Atari’'s COM

Just a note regarding the October 1986
installment of “Readers’ Feedback,” in
which Brian Korn asked about using
COM as a variable name in Atari
BASIC. Your reply correctly states that
COM is a reserved word and cannot be
used in an implicit variable assignment
such as COM=10. However, you can
use any reserved word as a variable
name by making an explicit assignment
with LET. The statement LET COM=
10 assigns the value 10 to the variable
COM.

Implicit assignment (assignment
without LET) works in an interesting
way. LET is the last keyword in the
keyword table, and thus becomes the




Powerful Software.
Persuasive Prices.

There’s three things you should get from software: power, ease of use and a reasonable price. Here's three
programs that can give you all the tools you need to get your work done faster, easier and better:

Desk Manager™
Five tools to organize your desktop.

Desk Manager puts five useful tools in your Apple that you can ac-
cess instantly. It’s a simple word processor that gives you the
ability to crank out quick letters without the fancy footwork. An
appointment calendar to keep your schedule in order. A phone
book for keeping track of long lost friends or new found clients. A
note pad so you don’t ever forget
the greatest idea you ever had.
And, for good measure, a
calculator. Apple //, Com-
modore 128 and 64 ver-
sions are $39.95 (sug-
gested retail price).

Personal Accountant™
Your financial genius.

The Personal Accountant
will keep track of your
-~ income, expense, loans,

~ you about your net worth,
.~ profits, taxes, and even

Sl  account histories. It
calculales Joans and the future valuc of savings and it even keeps
track of phone numbers. You don’t have to know anything about
debit and credit to put the Personal Accountant to work for you.
And you don’t have to be a financial genius to know that this is
money well spent. Spend $34.95 (Commodore 64 and 128) or
$49.95 (Apple // and IBM PC) to keep your financial life in order
and invest the rest.

TRIO™

One program for all your

applications.

i < Five Years In The Making

t most important software
applications at your fingertips. An The fact is Softsync has been develop-
easy-to-use word r, a powerful ing serious, hard working software for
PIOCESSOr, a po

spreadsheet and a highly flexible data five years now.

base. If you'd like to exchange We know that software works harder

information between these programs, el e eated  foryouwhenit’s well designed, well

gf’ mail mh?t?nvfn t[:oﬁa Pﬂg’lﬁ'? : P aa documented, reasonably priced and
rganize lists, dazzlingly fas 5 i

create form letters and more, you’ll M‘@“‘ back;(lill)g :mol’bcuzo hlzfr szl;lwcc

find TRIO is the most powerful sl mg %Y Py

: : Ask your retailer for the powerful

integrated software package you can - a ith th AR

buy for the money. Apple //, $79.95; Commodore 128, $69.95; software with the persuasive prices.

Commodore 64, $49.95 (suggested retail price). Softsync. Call us for a free full color

Softsync, Desk Manager, TRIO and Persore] Accountant are trademerks of Softsync, Inc. Apple, Commodore
mﬂ[BMFleraim'bcfAﬂieCm Inc., Commodare Business Machines, Trc. and International
Business Machines, Corp respectively.

catalog. Softsync, Inc., 162 Madison
Avenue, New York, N.Y. 10016

(212) 685-2080.
HARD WORKING SOFTWARE



IF IT
WASN'T
SO GREAT
WE
WOULDN'T
CALL IT

i e
L, Tae Sk W Gun Comesey

Super Sunday gives you the
best Pro Football teams of all
time, computer analyzed to per-
form with proper guidance, just
as they did in real life. Your bril-
liant play calling is re-enacted on
screen by all 22 players. The
additional Champions, 1985
season as well as the General
Manager's Disk make this a
must for all football fanatics.
For Commodore 64/128, IBM
PC, PCjr and 100% compatibles.
Color Graphics Board required.

Super Sunday ................. $35
GM:DPisk. .- $30
Champion Disk ............... $20
1985 Season Disk.............. $20

Available at leading Computer, Software,
Toy, Game and Hobby shops, or for
order information call Toll Free:
1(800)638-9292. Ask for Operator S

microcomputer games DIVISION

%7 The Avalon Hill
@l Game Company

ATRATECY

A MONARCH AVALON INC. COMPANY
4517 Harford Road » Baltimore, MD 21214

default. If the interpreter can’t find any
other keyword at the beginning of a
BASIC statement, it assumes you wish
to perform an assignment and executes
LET. As a result, the statement A=10
has the same effect as LET A=10. You
can’t assign COM implicitly (without a
LET) because the keyword COM comes
before LET in the keyword table,
BASIC performs DIM in place of COM,
and the interpreter never gets a chance
to perform LET by default.

S.A. Robinson

Thank you for the clarification. LET does
allow you to use any reserved word—
GRAPHICS, PRINT, or whatever—as
part of a variable name or as the entire
name. Though it may be useful on occa-
sion, we don’t recommend that you embed
keywords in variable names as a regular
practice. The potential for confusion is
great, and it’s often possible to find an
equally descriptive name that doesn’t in-
volve a keyword. For instance, instead of
using COMP to signify COMPUTATION,
why not substitute CALC (to signify
CALCULATION)?

Plus/4 Programmer’s

Reference Guide
I read with interest your reply to Sean
Donovan in the May 1986 installment
of “Readers’ Feedback,” regarding cus-
tom character sets on the Commodore
Plus/4. The Plus/4 Programmer’s Refer-
ence Guide is now available from Scott,
Foresman, 1900 East Lake Ave., Glen-
view, Illinois 60025. This book, which I
coauthored with Sarah Meyer, contains
material on all the graphics modes of
the Plus/4, as well as a complete de-
scription of BASIC 3.5, the built-in soft-
ware, and the use of machine language
and peripherals. I hope you will make
this information available to your
readers.

Cyndie Merten

Thank you for the information.

Whatever Happened
To Compatibility?

I remember reading some time ago
about MSX computers which were all
supposed to be compatible with each
other. Compatibility seems to be a very
important consideration. Why didn’t
these computers sell as well as Apples,
Commodores, and Ataris? Also, since
Microsoft made both MS-DOS and
MSX-DOS, and since the Z80 and 8088
processors are closely related, are IBM
computers compatible with MSX
computers?

Satoru Fukushima

MSX computers are designed to be com-
patible with each other, but they have

never become a significant factor in the
United States market. Had they come to
market one year earlier, the story might be
very different. However, by the time MSX
computers were ready for the U.S. market,
that market was already making a dra-
matic shift away from 8-bit computers
toward more powerful 16-bit machines.
Despite the obvious attractiveness of a
standard that applies to many different
computers, it now seems unlikely that the
MSX standard will ever become as wide-
spread as many people had once thought.

MSX computers share some similar-
ities with MS-DOS computers (a category
that includes the IBM PC/PCjr and com-
patible machines). Both systems use simi-
lar file structures, and the Z80 and 8088
microprocessors have similar instruction
sets. However, there are enough differ-
ences—especially hardware differences—
between the two types of computers so
that neither machine can read disks or run
software created by the other.

If recent developments in 68000-
based computers are any indication,
you're not likely to see much cross-brand
compatibility among 16-bit machines,
either. The Apple Macintosh, Commodore
Amiga, Atari ST, and Apple 1IGs all use
unique operating systems and disk for-
mats. Thus, an Amiga can’t run a Mac
program, an Apple 1IGs can’t read ST
disks, and so forth. There are superficial
similarities in the operating-system inter-
faces used by these machines—they all
use a mouse, menus, windows, and so
forth—but they are profoundly different
at the level of hardware and system
software.

128 Merge Command
I recently upgraded from a VIC-20
(with a Programmer’s Aid cartridge) to
a 128 and have found that I no longer
have a MERGE command. Since I've
gotten used to writing my subroutines
as separate programs to be merged lat-
er, I miss this command. Is there any
way to merge two programs on the 128?
Robert Ridout

Yes. Let's say you want to merge a subrou-
tine called QSORT into a program called
FILEAWAY. First you need to create an
ASCII listing of the QSORT program.
Load QSORT and type this line:

OPEN 8,8,8,
MD8:LIST

"QSORT.ASC,S,W": C

When the file has been written and
the cursor returns to the screen, enter
PRINT #8: CLOSES8. Next, load the
FILEAWAY program into which you want
to merge the subroutine and type this:

OPEN 8,8,8, "QSORT.ASC": BANK1

5: SYS 65478,0,8
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New! Now with Near Letter Quality printing!

Commodore 64° and 128™ The OKIDATA 120 is built for Hands" ribbon cartridge. Simply
owners, meet the personal printer long-term relationships. With a full plug it in and you're ready to go.
of your dreams. one-year warranty, and a printhead Meet the printer of your dreams

It's the Commodore-compatible life of 200 million characters. at your OKIDATA retailer now. For
OKIDATA 120. And it's got everything You'll love the very affordable the name of the OKIDATA retailer
you've been looking for in a printer. price, too. nearest you, call 1-800-OKIDATA.

Like a Near Letter Quality The OKIDATA 120 comes complete The OKIDATA 120. To you, it'sa
speed of 30 characters per second. with everything you need to start great printer. To your Commodore,
A Utility mode speed of 120 cps. printing. Including its own interface it's Mr. Write.

And high-resolution graphics. cable, paper and self-inking “Clean

KIDAIA

an OKI AMERICA company

We put business on paper.

OKIDATA is a registered trademark of Oki America. Inc. OKIDATA, Marque déposée de Oki America. Inc. Commodore 64 is a registered trademark of Commodore Electronics Lid
Commodore 128 is a trademark of Commodore Electronics Ltd



On the Road
to Moscow. . .

As the German Wehrmacht
approached the open steppes of
Smolensk, the Soviet invasion was
on schedule. They could capture
Moscow and throw the Russians
out of Europe before snow fell.
Heading the Panzergruppe
invasion was General Heinz
Guderian, the man who turned the
potential of armor into the reality
of Blitzkrieg warfare. Opposing
him were masses of Soviet
infantry and armor determined to
defend their homeland.

$30.00

Guderian simulates this critical
campaign of WWII, using the
acclaimed joystick-driven system
from Gulf Strike. On the full-color
scrolling map the German player
must drive deep into Russia to
capture Moscow.

The Soviet player must counter
the German threat, and cut off
supplies to forward units.
Uncertainty is always present.
Solitaire option lets you take
command of either German or
Soviet armies. The battle for
Moscow was lost at Smolensk.
You could rewrite history.

Ready to run on your Atari®
8-bit, Apple® Il family or
Commodore®64/128.

AVAILABLE EVERYWHERE or
call toll-free: 1(800)638-9292.
Ask for Operator GG

microcomputen games DIVISION

The Avalon Hill
Game Company

A MONARCH AVALON INC. COMPANY
4517 Harford Road * Baltimore, MD 21214

The BANK command isn't necessary
unless you've been changing memory con-
figurations. When the two programs are
merged, you'll probably see a ?SYNTAX
ERROR message, which you can ignore.
To finish up, type CLOSE2.

The ASCII listing is essentially a
typed-out version of the program. The SYS
causes the 128 to look for input from the
disk file instead of the keyboard, so the
ASCII listing is typed into memory. If
there are any duplicate line numbers, the
line from the disk routine will replace the
line already in memory.

Atari Disk Unfix

I own an Atari 130XE and a 1050 disk
drive. I recently purchased the game
Summer Games, which worked perfectly
when I played it. Then I used a DOS 2.5
utility called DISKFIX.COM. One of the
choices in this program was VERIFY
DISK, so I thought I should use it to
make sure the disk contained no bad
sectors or files. While it was verifying,
the computer flashed the message BAD
LINKIN FILE 13—DELETING. When I
ran the game again, the gymnastics
event didn’t work. Any suggestions on
how I might recover the file?

M. Roberts

The DISKFIX utility which comes with
DOS 2.5 is a very powerful utility, which
tries very hard to recover all the files that
it can. The reason it didn't work in this
case is most likely due to copy protection.
The copy-protection schemes used on
many commercial disks often involve
changing the sector link information on
the disk. Apparently, DISKFIX thought
that your disk was scrambled, and it did
its best to correct the link information. If
you write to the manufacturer of your
game, perhaps they can suggest a way to
recover the lost file.

Disks don’t get scrambled very often.
When they do, it's usually because a file
wasn't closed after it was opened for writ-
ing. Unless you're experienced with disk
programming, you should use disk utili-
ties only as a last resort. Caution is partic-
ularly important if you're trying to repair
a commercial disk. If possible, it's best to
make a copy of the disk and run the utility
on the copy rather than the original. If the
utility does something unexpected, you'll
at least be no worse off than when you
started.

Double Or Dual?
I have heard that the 1571 is a double-
sided disk drive. Does this mean it is
like a dual drive? Does it need double-
sided disks?

Eddy Belew

A single-sided drive such as the 1541 has
one read /write head, so it accesses only
one side of a disk (it reads and writes the
bottom side of the disk). The 1571 is a
double-sided drive; it has two read /write
heads, so it can write to both sides of a
disk. To maintain compatibility, the
structure of the 1571's directory is similar
fo the 1541°s, and the 1571 fills up the
bottom side before it goes to the top of the
disk.

But both the 1541 and 1571 can hold
only one disk at a time, so both are single-
drive units. A dual drive has two drive
mechanisms and can hold two disks at the
same time (this is not the same as two
single drives). A dual drive may be single-
sided or double-sided. Commodore has
not manufactured a dual drive for some
time. However, they are common on MS-
DOS computers (the IBM PC and
compatibles).

Thus, the 1571 is not a dual drive. At
one time Commodore announced plans for
a dual double-sided drive (named the
1572), but the' plans were apparently
dropped.

If you should buy a 1571, we recom-
mend using double-sided (DS) disks. Sin-
gle-sided disks (which usually have SS on
the label) are tested and certified for one
side only. You may find that single-sided
disks work in the 1571, but you can’t know
when the second side might fail. It's safer
to stick with DS disks.

The Atari ST also uses both single-
sided and double-sided disks. The 1040ST
has one built-in double-sided drive. Ex-
ternal floppy drives can be either single-
sided or double-sided. Atari seems to be
phasing out single-sided drives in favor of
double-sided drives, since a double-sided
ST drive can read and write to single-
sided ST disks without any problems.
However, since there are many single-
sided drives still in use, virtually all com-
mercial ST software is provided on single-
sided disks. We have yet to see a dual
drive for the ST. C)

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
inferesting home application,
educational program,
programming ufility, or game,
submit it to COMPUTE!, P.O.
Box 5406, Greensboro, NC
27403. Or write for a copy of
our “Writer's Guidelines.”
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The Great
Graphics Leap

Sixteen-bit microprocessors are
changing the look of personal com-
puter graphics. Here's an inside view
of what makes graphics different on
16-bit computers such as the Amiga,
Atari ST, and Macintosh.

Few people interested in computers
have failed to hear about the new
16-bit computers like the Atari ST,
Amiga, and, most recently, the Ap-
ple IIGs. But are these computers
truly superior to earlier, 8-bit com-
puters? Part of the answer, of
course, depends on what they’re
used for. For math, virtually any 8-
bit computer can generate respect-
able results, but most computer users
enjoy graphics. And, to a large ex-
tent, the better a computer’s graph-
ics look, the more fun it is to use.

One area where 16-bit ma-
chines definitely outshine their 8-
bit brethren is graphics. What
makes 16-bit graphics different
from 8-bit graphics, and how are
software companies taking advan-
tage of these new capabilities? We’ll
begin with a comparison of graph-
ics on 8-bit and 16-bit computers,
and then look at some 16-bit soft-
ware that differs notably from
what'’s available in the 8-bit world.

Pixels And Bits

All microcomputers display graph-
ics by lighting up patterns of phos-
phorescent screen dots known as
pixels on a monitor or TV screen.
The term pixel is short for picture
element.

Most personal computers use
memory-mapped video to control
which pixels are lit and which are
dark. Part of the computer’s memo-
ry—which we’ll loosely term screen
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Philip I. Nelson, Assistant Editor

Figure 1: Memory-Mapped Video
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memory—is reserved to contain
information for the screen. The
computer’s video hardware trans-
lates the contents of the screen
memory into video signals. The
monitor, in turn, translates the vid-
eo signals into the desired pattern
of on and off pixels. Figure 1 illus-
trates this basic arrangement.

Screen memory is usually ar-
ranged in a manner that corre-
sponds to the pattern of dots on the
screen. Like all other memory,
screen memory is composed of bits,
the smallest information units a
computer can handle. A bit, or bi-
nary digit, can contain either a 1
value or a 0 value. A byte contains
eight bits, and a word contains six-
teen bits.

The two possible states of a
pixel—light or dark—correspond
neatly to the two possible states of a

bit—1 or 0, on or off. The term

On computers with memory-mapped video, the computer translates
on /off bit patterns in memory into matching patterns of light and dark
pixels on the screen. Here, the on /off pattern found in 64 bits (8 bytes) of
memory creates the letter A on the screen. The bits containing a 1 value
are lit, while those containing a 0 are dark.

memory-mapped video aptly de-
scribes the process of mapping, or
translating the on and off bit pat-
terns found in screen memory into
patterns of light and dark pixels on
the screen.

Text And Graphics Modes
Eight-bit computers such as the
Commodore 64 and Atari 800 have
both text modes and graphics modes.
Text modes generally require less
memory and operate faster than
graphics modes.

In graphics mode, the com-
puter has direct control over indi-
vidual dots on the screen. In the
simplest case, if a bit is on, its corre-
sponding screen pixel is lit; if a bit is
off, its corresponding pixel is dark.

In text mode, the screen is di-
vided into rows and columns of
character-sized cells. Each charac-
ter cell is further subdivided into
rows and columns of dots. In this




FILA G HT

From the sophisticated realism, detail, and intellectual

stimulation of Flight Simulator...

..SUbLOGIC. The State of the Art in Flight.

See Your Dealer. For additional product ordering information

or the name of the dealer nearest you, call (800) 637- 4983.

susLOGIC

Corporation
713 Edgebrook Drive
Champaign IL 61820
(217) 359-8482 Telex: 206995

ORDER LINE: (800) 637-4983

(except in llinois. Alaska and Hawai)

Open 7 AM to 8 PM Central Time




LY

o«

In text wmode. The computer “stamps™ an
entare., mult:pixel character :image onto
the SCreen in one operation. Text
operations are usually fFaster and more
meROry-eff iCi1ent than Diimapped
graphics operations. s

-

-
-

In text mode, the computer “stamps” an
entire, multipixel character image onto
the screen in one operation. Text opera-
tions are usually faster and more
memory-efficient than bitmapped graph-
ics operations.

Bitmapped graphics screens require
more memory and take more time to
draw than text screens, since the com-
puter must draw each screen pixel indi-
vidually. This photo illustrates a screen
drawn with KoalaPaint for the Commo-
dore 64.

mode, each byte of data corre-
sponds to a single character: When
you press a key on the keyboard or
PRINT a character, the computer’s
video hardware automatically
draws an entire multidot character
on the screen. Thus, a single text
operation affects a number of pixels
at once. Aided by special video
hardware, the computer can
“stamp” an entire character on the
screen with one stroke, much as if it
were using a rubber stamp.

Text screens require less mem-
ory than graphics screens because
the video hardware translates one
byte (the character code) into more
than eight bits of display infor-
mation. On the 64, for instance,
only 1000 bytes are needed to store
all the shape information for an
entire 40 X 25 text screen. By com-
parison, the 64’s bitmapped graph-
ics mode requires 8000 bytes for
shape data. For the same reason,
text screens can be drawn much
more rapidly than graphics screens.
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Figure 2: Atari ST Special Text Effects
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One major difference between 8-bit
and 16-bit computers is the way
they handle text. On 16-bit ma-
chines, the trend is to dispense with
a separate text mode and display
everything—including charac-
ters—via bitmapped graphics. This
slows text operations somewhat,
but permits much greater flexibility
in the display of characters.

Both the ST and Amiga, for
instance, lack a true text mode. In-
stead of stamping an entire charac-
ter onto the screen in one operation,
the computer draws it pixel by pixel
with relatively slow software rou-
tines. However, the computer can
change the appearance of text by
making only slight alterations in
the logic of character-drawing rou-
tines. This makes it easy to generate
different sizes of characters and im-
plement special effects such as ital-
ics, boldface, and underlining. To
create italics, the computer simply
slants the normal characters, and so
on. Figure 2 illustrates such special
text effects on the Atari ST.

The Amiga, Macintosh, and
Apple IIGS also have a number of
predefined fonts (text styles) that
can be substituted for the normal
system font. The following photo
illustrates various fonts available
on the Amiga. These patterns are
part of the system software: You
can simply load the desired font
from disk and instruct the computer
to use it in place of the normal font.

Eight-bit computers have the
ability to display modified charac-
ters, but only at the cost of consid-

The Amiga Garnat fout § points high
The Oniga Opal ferd 11 poinis high
The Aniga Enby fout 12 peints high

The Amiga Giamood fost 12 points high

e S S il 8 ps b

the Amita emezald font 20 pofns high

R R
erable programming. The system
typically includes only one font, so
you must create new character pat-
terns from scratch. And the com-
puter has no innate ability to
modify the normal font’s appear-
ance for special effects such as
boldface.

Conventional text mode has
another limitation: On most com-
puters, you can display only one
type of text on the screen at any
given time. If you change the “rub-
ber stamp” pattern for the letter A,
for example, every A on the screen
appears in that pattern. This con-
straint is largely avoided on 16-bit
computers. Since each character is
drawn individually, many different
types and sizes of text can appear
on the same screen.

Sprites, Bobs, And Outlaws
Much arcade-style animation in-
volves moving a graphics object
over an underlying background of
some sort. To create an illusion of
independence, the object must not
change the appearance of the back-
ground over which it moves. The
Commodore 64 and 128 solve this
problem with special objects




(No L.D. required for half-elves.)

en the Going Gets Tough,
the Bard Goes Drinking.
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known as sprites; eight-bit Atari
computers have a similar capability
known as player/missile (P/M)
graphics. Sprites and P /M graphics
are created through special hard-
ware, so they can be displayed with
far less effort than if you had to do
the same job entirely through soft-
ware. However, sprites are limited
both in size and in number.

The IBM PC/PCjr lacks hard-
ware sprites, but compensates with
GET and PUT commands that can
store a graphics object in a BASIC
array and stamp it onto the screen
at any location. By stamping the
same shape twice in XOR (exclusive
OR) mode, you can restore whatev-
er previously appeared in that area,
making it possible to move a graph-
ics object nondestructively. Unlike
sprites, these objects are not limited
in size or number; however, they
are slower to manipulate and tend
to produce unstable, flickering
animation.

The Amiga includes eight
hardware sprites which behave al-
most exactly like their cousins on
the Commodore 64 and 128. Not
surprisingly, the Amiga uses the
hardware sprite capability to dis-

Preferences

i ResetColor

Set Point

Cancel

>

The Amiga’s mouse pointer is actually a
hardware-based sprite. Like other
sprites, the mouse pointer can easily be
given a new shape and colors.

play its mouse pointer. Like any
other hardware sprite, the mouse
pointer has the ability to move rap-
idly over any sort of display with-
out changing the background. And
since it appears in a different logical
plane from that of other graphics
objects, the pointer sprite always
appears “‘on top” of everything else
on the screen, no matter how many
windows are open.

The Amiga’s sprites are subject
to most of the same limitations of
sprites on the Commodore 64. Only

eight can appear on a given hori-

zontal line under normal circum-
stances, and each sprite can have
only a few colors, even if it appears
on a screen that supports, say, 32
colors. Because of their indepen-
dence, hardware sprites can also be
tricky to integrate with the Amiga’s
Intuition user interface. Other
graphics objects belong to the cur-
rent bitmap: If you close or resize a
window, Intuition knows that it
should erase or resize that win-
dow’s contents. But sprites have no
logical connection to the bitmap, so
Intuition does not automatically
erase them if you close the current
window, nor does it change their
appearance or location in concert
with Intuition events such as win-
dow resizing.

In addition to eight hardware
sprites, the Amiga supports sprite-
like objects known as vsprites (vir-
tual sprites) and bobs (blitter
objects). Both involve significant
programming overhead, but they
offer different ways to overcome
the limitations of hardware sprites.

The Amiga’s vsprite system es-
sentially lets you redisplay a hard-
ware sprite at more than one screen
location. Each hardware sprite can

Infocom introduces four new gam

Infocom,™ the crazy people
who brought you “Zork™® and
“The Hitchhiker’s Guide to the
Galaxy,”™ has a habit of coming
up with games that add a new
dimension to interactive fiction.
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and profound. You journey
through a time warp into a mis-
chievous fantasy world where all
atomic explosions are mysteri-
ously connected. “Trinity” takes
you back to the dawn of the
atomic age and puts the course
of history in your hands.
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It has been said that the
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ous thing left in civilization.
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*1 locate the circus owner’s kid-
napped daughter, you are
somersaulted into a three-
ring world of deception and
= crime. To solve the crime
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The Amiga’s bobs (blitter objects) move
like hardware sprites, but are not limit-
ed in size, colors, or number. This
screen from an Amiga BASIC game con-
tains several bobs.

serve as the parent for several
vsprites, which can have different
colors, shapes, and locations from
those of the parent. Among other
things, this feature permits you to
display more than eight sprites on
the same horizontal screen line.
Bobs are the creation of anoth-
er custom Amiga chip known as a
blitter. Like sprite hardware, the
blitter chip makes it possible to
move an object nondestructively
over a detailed background. This
feature is analagous to GET and
PUT animation on the IBM

PC/PCjr, but it works much faster
because of the blitter chip’s hard-
ware support. Bobs, unlike hard-
ware sprites, are not limited in size
or number, and they can have as
many colors as are available in the
current screen (up to 32 colors un-
der normal circumstances). Howev-
er, large bobs consume more
memory and move more slowly
than sprites (or smaller bobs, for
that matter), particularly in Amiga
BASIC.

The Atari ST has no hardware
sprites, but it does have a spritelike
software capability which, again,
derives from the need for a mouse
pointer. The ST’s sprite facility is
part of the line A assembly lan-
guage interface that supports the
VDI (Virtual Device Interface) por-
tion of GEM. Software sprites are
limited in size; the familiar busy-
bee pointer shape is very close to
the maximum size. However, there
is no limit to the number of such
sprites, and line A instructions op-
erate rapidly enough for quite con-
vincing animation. The sprite can
have only two colors, but it may be
placed on the screen in various
modes, including XOR mode.

Like the Amiga’s hardware
sprite, an ST software sprite is a bit
of an outlaw in relation to the com-
puter’s operating system interface.
GEM provides no means for man-
aging such an object except in the
form of the mouse pointer. Using
software sprites for arcade-style
animation requires that you pro-
gram at the machine level and cre-
ate means of your own for
integrating the sprite’s activity with
GEM events such as closing and
resizing windows.

The VDI portion of GEM in-
cludes two raster copy routines
which copy rectangular areas of
memory from one location to an-
other—usually from a portion of
main memory into screen memory,
or vice versa. As with GET and PUT
in IBM or Amiga BASIC, the shape
can be placed on the screen in vari-
ous modes, including an XOR mode
which allows nondestructive move-
ment. Like the Amiga’s bob facility,
the ST’s raster copy routines place
no particular limit on the number of
graphic objects you can move about
the screen. However, raster copies
are not supported with hardware
like the Amiga’s blitter chip. As a
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Figure 3: ST Software Sprites

interrupt.

result, these operations are too slow
for rapid, flicker-free animation,
even in a compiled language such
as C. At the time of this writing, ST
BASIC has no commands that sup-
port raster copy operations.

The ST’s line A interface offers
another operation known as
BITBLT (Bit Blitter), which closely
resembles a VDI raster copy.
Though it's somewhat more flexi-
ble than the VDI facility, BITBLT is
scantily documented like all line A
operations, and is available only in
assembly language.

Bit Planes

Another notable difference be-
tween 8-bit and 16-bit computer
graphics has to do with how the
computer constructs a screen im-
age. Figure 1 illustrates how a sim-
ple shape—the letter A—is
displayed on the screen. The com-
puter looks at the on/off pattern of
bits in a specific area of memory
and translates those patterns into a
matching pattern of light and dark
pixels on the screen. This mapping
process is repeated for as many bits
as are needed to define the entire
screen.

In the simplest case—the ST's
hi-res screen, for instance—the cor-
respondence between bits and pix-
els is simple and direct. Each dark
pixel corresponds to one bit con-
taining a 0, and each light pixel
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The ST lacks hardware sprites, but it relies on low-level operating system
routines to display a mouse pointer with spritelike characteristics. In this
screen, the man with a pipe is a software sprite, created by a short
assembly language program that runs during the ST’s vertical blank

corresponds to a bit containing a 1
value. Figure 4 illustrates this sim-
ple, one-to-one relationship.
Thus, you can visualize the
ST’s screen memory in the form of a
plane arranged in rows and col-
umns which match the rows and
columns of the screen. The first 80
bytes (640 bits) of memory contain
on/off data for the top line of the

screen, which—not coincidental-
ly—contains exactly 640 pixels.
The next 80 bytes of memory con-
tain the dot pattern for the second
screen line, and so on. An entire hi-
res screen contains 256,000 pixels
and requires 256,000 bits (32,000
bytes) of memory.

Adding color is usually a mat-
ter of combining two or more mem-
ory planes into a single screen
image. The details of how this is
done varies from machine to ma-
chine, but the concept of planes
(usually called bit planes to accentu-
ate the correspondence between
bits and pixels) is useful for under-
standing all of them.

On most eight-bit computers, a
maximum of two separate memory
planes are combined to produce the
final image. The Commodore 64’s
text mode, for instance, combines
shape data from its screen memory
with color data from its color mem-
ory to produce a screen of variously
colored characters. In multicolor
bitmap mode, the 64 draws shape
and color information from differ-
ent sources, but, again, combines
only two planes. Sixteen-bit ma-
chines, on the other hand, can com-
bine more than two bit planes for
an even greater variety of colors.

The next step up from a two-
color screen is a four-color screen.

Figure 4: ST Hi-Res Screen

24|

Plane 1

S L 0 O [ |

Each bit corresponds
to 1 screen pixel. 400

te—————————— 80 bytes = 640 bits

pixels

640 pixels

The ST’s monochrome screen consists of a single bit plane in
which each bit of data corresponds to a single screen pixel.
Eighty bytes (640 bits) of data are needed to define each of
the 400 screen lines; therefore, 32,000 bytes (256,000 bits)
are required to define the entire screen.
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Figure 5 represents a four-color,
medium-resolution screen.

In a four-color screen, each
pixel’s color is defined by a pair of
bits rather than a single bit. Since
there are four possible combina-
tions of two bits (00, 01, 10, and
11), a maximum of four colors are
available.

To add more colors, you sim-
ply stack up additional bit planes.
The next step up is typically a 16-
color, 4-bit plane screen. Figure 6 is
a diagram of the ST’s 16-color
screen.

For this resolution, four bits are
required to define each pixel’s
color. Since there are 16 possible
combinations of four bits (0001,
0010, 0011, and so on), a maximum
of 16 colors are available.

At four bit planes, we reach the
limit for the ST. (The IBM PC/PCijr,
by the way, offers four-color and
sixteen-color screens similar to
those on the ST, but color usage on
the four-color screen is severely
limited.) The Amiga can go even
further, adding a fifth bit plane to
display a total of 32 colors at one
time. A 32-color screen is the limit

Figure 5: Four-Color, Two-Bit Plane Screen
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In the ST’s lo-res mode, each bit plane contains 8000 (40 * 200) bytes.
Thirty-two thousand (4 * 8000) bytes are needed to define the entire
screen. Sixteen colors are obtained by layering four bit planes.

640 pixels

In the Atari ST medium-resolution screen, each bit plane contains 16,000
(80 * 200) bytes. A total of 32,000 (2 * 16,000) bytes are needed to define
the entire screen. Four colors are obtained by layering two bit planes.

under normal circumstances. How-
ever, the machine also supports
two special modes that use six bit
planes. In hold and modify mode,
the Amiga can display as many as
4096 different color shades simulta-
neously. In extra halfbrite mode (not
available on the earliest Amigas)
the computer can display up to 64
distinct shades of color. The Ami-
ga’s six-bit plane modes are rarely
used, however, because they are
difficult to program and not docu-
mented as thoroughly as more con-
ventional modes.

Memory Versus Resolution
Extra colors, as we have seen, re-
quire additional memory. Pixel for
pixel, the 16-color screen in Figure
6 requires four times as much mem-
ory as the 4-color screen in Figure 5.
The Amiga and ST allocate memory
for bit planes in quite different
ways.

On the Amiga, each extra bit
plane costs you another 8000 bytes.
In noninterlaced modes, which are
most widely used, a 32-color, low-
resolution screen requires 40,000
bytes, while a 16-color, high-reso-
lution screen requires 64,000 bytes.
On a multitasking computer like
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Introducing the New MACH IV JOYSTICK It saves you Time, Space and Money

CH Products new MACH IV JOYSTICK is two controllers in one. A
high-precision mouse replacement and joystick combined. This means
you can use it with any program that requires a mouse or with any
program that requires a joystick.

The MACH IV saves you time because it is faster and easier to use
than a mouse. It also doesn't require cleaning every 10 hours like most
mechanical mice.

The MACH IV saves you space because it doesn't require any desk
space or special surfaces to operate. You can even use it on your lap.

The MACH IV saves you money because it costs less and provides
a longer life expectancy than a common mouse. And with the flip of a
switch you have the added advantage of a joystick control for use with
your favorite game or simulation program.

It works better and is compatible with more software than any other
pointing device available today. Try it yourself and we're sure you will
agree that the MACH IV JOYSTICK is the best cursor control available
today.

Available for the Apple IIE/IIC, Macintosh, IBM PC/XT/AT and compatibles.
The MACH IV for the IBM PC/XT and AT is a direct replacement for the PC Mouse
from Mouse Systems, and is available with Designer Pop-up™ Menus for use
with: Lotus 1, 2, 3; Multiplan; VisiCalc; FlashCalc; SuperCalc; WordStar; Multi-
mate; Volkswriter; Personal Editor, PFS:Write; DBASE II; Framework and Sym-
phony. There is even a Microsoft Mouse driver. This means the MACH IV will work
with hundreds of programs that support either a Mouse Systems’ or Microsoft
mouse.

Suggested Retail

MACH IV Apple IIE/IIC $ 89.95
(Apple IIE computer requires an Apple mouse card)
MACH IV Macintosh (works as a mouse only) $ 89.95
MACH IV for IBM PC/XT/AT and compatibles $119.95
MACH IV for IBM PC/XT/AT and compatibles with Designer
Pop-up™ Menus $139.95

MACH II and MACH III Joysticks

are the number 1 choice of retailers and consumers today. They provide
more features, longer life cycles and greater precision than all others.
With compatibility across a wider range of programs — from games to
business to graphics to cad applications. With high quality metal con-
nectors now standard on all models, they are plug in compatible with
the Apple II, IIE/IIC, IBM PC/XT/AT, IBM PCjr and most compatibles.
Suggested Retail: MACH || — $44.95; MACH Il — $54.95

GAMECARD III

is our newest game control adapter. It corrects the incompatibilities of
software programs requiring different joystick outputs. It is the only
game adapter which provides three switch selectable sensitivities to
function properly with all game, graphics and cad software for the IBM
PCs and compatibles. Available with optional Y cable for dual control.
The GAMECARD IIl PC model is compatible with the IBM PC, XT, Port-
able, Compaq, Leading Edge and most compatibles. The GAMECARD
IIl AT model is compatible with the IBM AT and most compatibles.

Suggested Retail: GAMECARD Il $59.95
GAMECARD 11l with optional Y Cable $69.95
Y Cable separately $14.95

CH Products, the leading manufacturer of precision analog joysticks
for industry and home delivers the highest quality computer peripherals
available today.

SEE YOUR DEALER TODAY
or for credit card orders call:
1-800-624-5804
1-800-262-2004 (In California)
for more information call:
(619) 744-8546
1225 Stone Drive,
San Marcos, California 92069




the Amiga, memory consumption is
always a major consideration, since
the more memory one application
uses, the less there is for other ap-
plications to use.

The ST simplifies the alloca-
tion problem by using the same
amount of memory for bit planes
regardless of resolution. Figures
4-6 demonstrate the arithmetic. In
high resolution, the ST’s screen
memory consists of a single,
32,000-byte bit plane. In medium
resolution, it consists of two
16,000-byte planes, and in low res-
olution it consists of four 8,000-
byte planes. The same contiguous
32,000-byte memory zone is used
in every case: The computer simply
interprets its contents differently
for different resolutions.

Since the amount of memory
available for bit planes is always
constant, the ST has to sacrifice res-
olution to gain extra colors. The
medium-res screen gains two addi-
tional colors (one extra bit plane) by
cutting vertical resolution in half: It
is only 200 lines high, compared to
400 lines in a hi-res screen. The lo-
res screen gains another 12 colors
(two more bit planes) by cutting
horizontal resolution in half; its dis-
play is 320 X 200 pixels, exactly
half the number of pixels contained
in the hi-res screen.

As a general consequence of
this scheme, the ST offers far fewer
screen options than the Amiga.
Only three ST screen modes are
available: low, medium, and high
resolution. The Amiga offers nine
different modes in noninterlaced
modes, and a total of 20 different
modes counting interlaced, extra
halfbrite, and hold and modify.

Palettes
Color usage is another area in
which 16-bit computers differ
sharply from their 8-bit cousins.
Simply put, a palette provides the
means for redefining standard col-
ors. This concept may be foreign to
Commodore 64 users, who are used
to a world in which color 0 is al-
ways black, color 1 is always white,
and so on. On 8-bit Ataris and the
IBM PC/PCjr, however, colors are
easily redefined. Similar mecha-
nisms are available on the Amiga,
ST, and Apple IIGs.

The ST’s palette, for instance,
contains 16 color definitions. Each
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Clever color cycling can make objects appear and disappear. These photos
show the progress of an owl and rabbit moving across the screen.

color is defined as a combination of
three values, which correspond to
intensities of red, green, and blue
light. These colors can be remixed
with the Control Panel desk acces-
sory or under program control. Not
all of the palette colors are signifi-
cant in every resolution, of course.
In medium resolution, only four
colors are redefinable (the others
can be redefined, but are not visi-
ble), while in high resolution only
one palette setting (actually the low
bit of the color 0 setting) is useful.

The Amiga’s palette can define
as many as 32 colors under normal
circumstances. Again, the screen
mode determines how many colors
are actually available.

The Apple IIGS handles its pal-
ette in interesting ways. A basic
palette consists of 16 color defini-
tions, just as on the ST. However,
you may redefine the palette for
any screen line. This may be done a
maximum of 16 times for a given
screen under normal circum-
stances. In effect, the IIGS offers 16
separate palettes which can be as-
signed to different horizontal
screen zones. With clever program-
ming (which involves interrupt
techniques) this capability can be
extended even further.

Besides allowing you to choose
exactly the shades you want, a
modifiable palette lets you change
large areas of the screen almost in-
stantaneously. For instance, say
that you define color 2 as black and
draw a filled square in that color. If
you redefine color 2 as orange, the
entire square changes to orange
immediately.

By shifting the palette through
a series of combinations, you can
even make various objects seem to
appear and disappear, a simple
kind of animation. Such color cy-
cling is familiar to those who have

In this photo, the colors have been
changed to reveal all of the owl and
rabbit images at once. When cycling is
in effect, only one pair of images ap-
pears at a given time.

used programs such as NEOchrome
on the ST or Graphicraft on the
Amiga. The next photos illustrate a
Graphicraft screen that uses color
cycling to create an animated owl
and rabbit: When color cycling is
turned on, the owl and rabbit seem
to move across the screen. In fact,
all of the owl and rabbit images are
on the screen at all times. Only one
pair of animal images appears at
any given time because all the oth-
ers are given the same color as the
background.

Color cycling can be used for
many other subtle effects, as well.
Shapes, including text, can fade in
and out of view; highlights can
sparkle; water can shimmer and
flow; and so forth. In the hands of
an accomplished programmer,
color cycling can create powerful,
almost magical effects. Much of the
impact of the Amiga program
Polyscope, for instance, is achieved
through carefully contrived ma-
nipulations of a 32-color palette.

My Interface, Right Or
Wrong

The graphics capabilities of 16-bit
machines are not always fully ex-
ploited. One reason why some 16-
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This screen from Aegis Draw for the
Amiga includes two different elevations
of a houseplan.

Easy Draw for the Atari ST was used to
create this illustration.

Bills Bakery

This years "sweet" sales!

A business chart created with Impact!
for the Amiga. The program includes a
slide-show feature for displaying a se-
ries of related screens.

bit software looks like 8-bit
software concerns maintaining a
consistent user interface. Certain
complex programs—word proces-
sors, databases, flight simulators, or
whatever—involve many com-
mands and take time to learn. For
instance, imagine that you already
have a very popular, keyboard-
driven PC word processor named
“Word Whiz,” and wish to intro-
duce a new version for the Atari ST.
If the translation works just like the
original, existing users can easily
migrate to the new version without
learning a host of new commands.
This logic is especially compelling
for programs which already have a
large installed base or which, as in
the case of a word processor, are
used in both homes and offices.

The Right Stuff

Interface philosophy notwithstand-
ing, there are many pieces of 16-bit
software that go far beyond the ca-
pabilities of any 8-bit machine. In
some cases, this is due to unique
graphics features. In others, the dif-
ference arises from the superior
processing power of a 16-bit
machine.

Not surprisingly, most graph-
ics programs for the Macintosh, ST,
and Amiga offer at least a few fea-
tures that would be difficult or flat-
ly impossible to achieve on any
eight-bit computer. The most obvi-
ous differences are based in hard-
ware. The Amiga, for instance, has
the hardware to support many
more screen modes and colors than
any eight-bit machine can possibly
emulate, and its graphics software
tends to reflect that fact. The flexi-
ble color palette of the Amiga, ST,
and Apple IIGs also opens the door
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to color cycling and similar effects
that few eight-bit computers can
simulate.

Other differences relate to the
drawing tools themselves. Every
drawing program must provide
some sort of movable cursor, point-
er, or stylus as a means of indicating
the current screen position. On 16-
bit computers, the mouse and
mouse pointer are integral to the
operating system interface: Hard-
ware and system software handle
most of the work of reading the
mouse and displaying the pointer.
Because it “comes with the com-
puter,” the mouse pointer is very
responsive and can be maintained
with little programming overhead.
Eight-bit computers weren't de-
signed with a mouse in mind, and
must use a graphics pad, joystick,
game paddles, or keyboard as a
substitute.

Other 16-bit strengths can be
emulated by 8-bit machines, but
only at the cost of considerable ex-
tra programming. Cut and paste op-
erations, for instance, are very
common in drawing programs. On
a Macintosh, ST, or Amiga, the pro-
grammer can simply call native sys-
tem routines to read the drawing
tool’s location and movement,
draw an expanding box around the
captured portion of the screen,
store that image elsewhere in mem-
ory, and paste it back onto the
screen at a later time. On any 8-bit
computer, these operations must be
programmed from scratch, which
increases the size of the program
and may also lead to slower
execution.

The computer’'s memory ca-
pacity is another important factor.
Half-megabyte and megabyte (one
million byte) memories are com-

mon among 16-bit machines, while
8-bit machines usually have forty to
fifty thousand bytes of free RAM.

Increased memory also makes
programs less disk-dependent and
simplifies many programming
problems. Consider an undo option,
for instance. The easiest way to let
the user undo the most recent oper-
ation is to store a complete copy of
the screen between every drawing
event. When you choose to undo
something, the program simply
copies the saved screen image back
into the work area. With a half-
million or a million bytes of memo-
ry, a 16-bit program shouldn’t have
much difficulty finding room for a
spare screen image. In an 8-bit en-
vironment, where the program it-
self might consume half of
available RAM, that simple solu-
tion may not be available, leading
the programmer to invent a more
circuitous solution or omit the op-
tion altogether.

The Heart Of The Matter
Perhaps the most important graph-
ics device of all, however, is the
microprocessor itself. The great
processing speed of the 68000 chip
(65816 on the Apple IIGS) now
opens up entirely new categories of
programs.

Consider, for example, CAD
(Computer-Aided Design) soft-
ware. Many of the operations in a
CAD program, such as drawing a
complex, three-dimensional projec-
tion or repeatedly scaling a two-
dimensional image, require an
enormous number of calculations.
It’s possible, of course, for an eight-
bit computer to perform those cal-
culations, but it lacks the number-
crunching horsepower to do the job
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Helpful, Thorou

Books frorm COMPUTE!

COMPUTE!'s

FIRST
BOOK

Commodore

COMPUTE! Books provides you with the most up-to-date, easy-to-use pro-
grams and tutorials for your personal computer. Each copy is loaded with
helpful programming hints, tutorials, home finance and educational
applications, games, and much more. Here's just a sample of the many
outstanding titles from COMPUTE!

COMPUTE!'s First Book of the Commodore 128

Edited

$§14.95

ISBN 0-87455-059-9 217 pages
Games, programs, and tutorials for the Commodore 128 in
128 mode that show you everything from how to create
windows, o programming sound and making disks auto-
load. You'll even find a map of all the important memory
locations.

COMPUTE!'s Second Book of IBM

Edited

$14.95

ISBN 0-87455-046-7 296 pages
For the IBM PC, PCjr, and PC XT, here’s an impressive
collection of games, applications, and utilities from COM-
PUTE! and COMPUTE!'s PC & PCjr magazines.

Mapping the Commodore 128

Ofttis R. Cowper

$19.95

ISBN 0-87455-060-2 704 pages
This clearly written, comprehensive memory map and pro-
grammer’s guide, written by the technical editor of COM-
PUTE! Publications, provides a detailed explanation of the
inner workings of the Commodore 128 computer. Topics in-
clude memory management, BASIC 7.0, I/O chip register,
the operating system, system RAM, and much more. This is
an important reference for both BASIC and machine lan-
guage programmers.

COMPUTE!"s Third Book of Apple

Edited

$14.95

ISBN 0-87455-063-7 340 pages
Practical applications, entertaining games, understandable
tutorials, and easy-to-use utilities help you get the most out
of your Apple II, i+, lle, or lic. All the programs have been
thoroughly tested and are ready to type in.

COMPUTE!'s First Book of the Atari ST

Edited

$516.95

ISBN 0-87455-020-3 340 pages
A collection of ready-to-type-in-and-use applications,
games, and utilities. Graphics creators like “Doodler,”
games like “Switchbox’ and “Reversi,” and educational
programs like “Hickory Dickory Dock’ tum your Atari ST into
everything from a business graphics machine to a powerful
teaching tool. Tutorials show how to add power to ST
BASIC and how to add excitement to your own creations
with sound effects and graphics.

The Turbo Pascal Handbook

Ed Faulk

51495

ISBN 0-87455-037-8 272 pages
This book shows you how to use Turbo Tutor, Turbo Toolbox,
and Turbo Graphix Pascal from Borland, as well as how to
create your own applications using this computer language.

You'll find these great books at any of the stores listed on these pages.
Just look for the COMPUTE! Books display.



and Entertaining

Shop these COMPUTE! Books dealers
for the latest COMPUTE! publications.

ALABAMA

Electronics Boutique
Riverside Galleria
Hoover, AL

ARIZONA

Gemini Computer #8
1512 Bell Road
Phoenix, AZ 85023

CALIFORNIA

Computer Literacy Bookshop
520 Lawrence Expressway,
Ste. 310

Sunnyvale, CA 94086

Electronics Boutique
West Side Pavilion
Los Angeles, CA

Tower Books #28
630 San Antonio
Mountain View, CA 94040

CONNECTICUT

Electronics Boutique
Danbury Fair
Danbury, CT

FLORIDA

Electronics Boutique
Boynton Beach Mall
Boynton Beach, FL

Electronics Boutique
The Falls Fashion Center
Miami, FL

Electronics Boutique
The Flerida Mall
Orando, FL

Games ‘'n’ Gadgets
Countryside Mall
Clearwater, FL

Games 'n' Gadgets
Govemor's Square Mall
Tallahassee, FL

Games ‘n' Gadgets
Orange Park Mall
Orange Park, FL

Games 'n’ Gadgets
Regency Square Mall
Jacksonville, FL

GEORGIA

Electronics Boutique
Cumberiand Mall
Atlanta, GA

Electronics Boutique
Lenox Square Mall
Atlanta, GA

Electronics Boutique
Town Center @ Cobb
Atlanta, GA

Games 'n” Gadgets
North Lake Mall
Atlanta, GA

Games 'n’ Gadgets
Perimeter Mall
Atlanta, GA

LOUISIANA

Electronics Boutique
The Esplanade
Kenner, LA

Electronics Boutique
Pecanland Mall
Monroe, LA

MARYLAND

Electronics Boutique
Golden Ring Mall
Baltimore, MD

Electronics Boutique

Owings Mills Tqwn Center

Owings Mills, MD

Electronics Boutique
Security Square Mall
Baltimeore, MD

Games ‘n’ Gadgets
Columbia Mall
Columbia, MD

Games 'n’ Gadgets
Eastpoint Mall
Baltimore, MD

Games ‘'n’ Gadgets
White Marsh Mall
Baltimore, MD

MASSACHUSETTS

Electronics Boutique

Holyoke Mall at Ingleside

Holyoke, MA

MISSISSIPPI

Electronics Boutique
North Park Mall
Ridgeland, MS

NEW HAMPSHIRE

Electronics Boutique
Pheasant Lane Mall
Nashua, NH

Electronics Boutique
Woodbridge Mall
Woodbridge, NJ

Electronics Boutique
Echelon Mall
Voorhees, NJ

Electronics Boutique

Rockaway Town Center

Rockaway, NJ

Games 'n’ Gadgets
Burlington Center
Burlington, NJ

Games ‘n’ Gadgets
Livingston Mall
Livingston, NJ

Games ‘'n' Gadgets
Willowbrook Mall
Wayne, NJ

NEW YORK

Electronics Boutique
Crossgates Mall
Albany, NY

Electronics Boutique
Green Acres Mall
Valley Stream, NY

Electronics Boutique
Roosevelt Field Mall
Garden City, NY

Electronics Boutique
Smith Haven Mall
Lake Grove, NY

Electronics Boutique
Walt Whitman Mall
Huntington Station, NY

Electronics Boutique
Nanuet Mall
Nanuet, NY

NORTH CAROLINA

Games 'n’ Gadgets
Crabtree Valley Mall
Raleigh, NC

OHIO

Electronics Boutique
Eastiand Mall
Columbus, OH

Games ‘n’ Gadgets
Randall Park Mall
North Randall, OH

NEW JERSEY

Electronics Boutique
Cherry Hill Mall
Cherry Hill, NJ

COMPUTE! books are available in Canada from McGraw-Hill, Ryerson
Ltd., 330 Progress Ave., Scarborough, Ontario, Canada M1P 2Z5.

PENNSYLVANIA

Electronics Boutique
Exton Square Mall
Exton, PA

Electronics Boutique
King of Prussia Plaza
King of Prussia, PA

Electronics Boutique
Lehigh Valley Mall
Whitehall, PA

Electronics Boutique
Montgomery Mall
North Wales, PA

Electronics Boutique
Oxford Valley Mall
Langhome, PA

Electronics Boutique
Ross Park Mall
Pittsburgh, PA

Games 'n’ Gadgets
Century Il
West Mifflin, PA

Games 'n’ Gadgets
Court at King of Prussia
King of Prussia, PA

Games ‘n’ Gadgets
Granite Run Mall
Media, PA

Games ‘n’ Gadgets
Park City Center
Lancaster, PA

SOUTH CAROLINA

Electronics Boutique
Haywood Mall
Greenville, SC

TENNESSEE

Games ‘n’ Gadgets
Mall of Memphis
Memphis, TN

VIRGINIA

Games ‘n' Gadgets
Coliseum Mall
Hampton, VA

Games ‘n’ Gadgets
Lynnhaven Mall
Virginia Beach, VA

Games ‘n’ Gadgets
Pembroke Mall
Virginia Beach, VA

WASHNGTON

John Kisselburgh
17370 Southcenter Parkway
Seattle, WA 98188
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A spacecraft leaves Earth in this frame
from a Deluxe Video animation.

A computer-generated speech balloon is
overlaid on a digitized video image in
this Deluxe Video sequence.

Deluxe Video includes preprogrammed
scene-generator routines for commonly
used features such as titles, credits, and
charts. This animated bear emits a digi-
tized growl as he moves his head from
side to side.

Scene from Defender of the Crown, an
interactive movie in the Cinemaware
series from Mindscape.

January 1987

at acceptable speeds. For this rea-
son, professional-quality CAD soft-
ware has historically been available
only to mainframe and minicom-
puter users.

The Macintosh, Amiga, ST,
and Apple IIGs have enough pro-
cessing power to perform calcula-
tion-intensive graphics activities at
acceptable speeds. A number of
professional design systems are al-
ready available for these machines,
and that number is likely to in-
crease as the 16-bit programming
community gains maturity and the
professional graphics market
proves its viability.

Two examples, Easy Draw for
the ST and Aegis Draw for the
Amiga, are programs of a type that
virtually didn’t exist in the home
computer market as recently as two
years ago. As the photos illustrate,
these programs are primarily in-
tended for making structured draw-
ings for architecture, engineering,
business charts, and similar
pursuits.

Business graphics are another
newly emerging category. As you
might expect, business-specific pro-
grams such as Impact!, another Ae-
gis package for the Amiga, place
heavy emphasis on charts, graphs,
and text.

Home Movies

Among the showiest new 16-bit
graphics programs are those which
simulate television or films. These
programs are also good examples of
software that’s simply too big and
complicated to run successfully in
an 8-bit environment.

Deluxe Video, a current Amiga
offering from Electronic Arts, lets
you create your own “‘videos”” com-
plete with detailed moving graphics
and musical accompaniment or
sound effects in the background.
This highly sophisticated package
(it occupies three Amiga disks) pro-
vides everything you need to create
quite elaborate animated se-
quences. You may import IFF-for-
mat image files from Deluxe Paint
and sound effects or music files
from Deluxe Music and compatible
programs. The program is also
compatible with the Amiga frame
grabber, a utility that captures digi-
tized video images in IFF-format
files, and the genlock peripheral,
which lets you overlay Amiga-gen-

erated graphics onto other video
footage.

In the pure-entertainment cat-
egory, the yet-to-be released Cin-
emaware series from Mindscape
offers interactive movies: highly re-
alistic, role-playing adventures
with detailed graphics and cinemat-
ic viewing options such as zooms,
cuts, pans, and shifts of perspective.
The plot is nonlinear, like an inter-
active text adventure. Instead of
passively watching events unfold,
as in a motion picture, you act
through a computerized alter ego,
deciding at the moment where to go
and what to do.

Not surprisingly, Mindscape
plans to release interactive movie
software solely for 16-bit comput-
ers (the Mac, Amiga, and ST). Full
3-D animation requires huge
amounts of information: One of the
Cinemaware adventures reportedly
includes a full megabyte of graphics
data alone.

What does the future hold? If
present trends continue, we’ll see
more sophisticated drawing pro-
grams with an increasing emphasis
on animation and easy integration
with other media such as film and
video. In the entertainment arena,
programs will rely more on three-
dimensional animation and provide
highly detailed simulations of real-
life events. When software reaches
this level of sophistication, the per-
sonal computer will likely be found
in nearly every home.

Aegis Draw

Impact!

Aegis Development
2210 Wilshire #227
Santa Monica, CA 90403

Cinemaware series
Defender of the Crown
Mindscape

3444 Dundee Rd.
Northbrook, IL 60062

Deluxe Paint
Deluxe Video
Electronic Arts

1820 Gateway Dr.
San Mateo, CA 94404

Easy Draw

Migraph

720 S. 33, Suite 201
Federal Way, WA 98003

Graphicraft

Commodore Business Machines

1200 Wilson Dr.

West Chester, PA 19380 ©




A Buyer’s Guide To
Computer Paint Programs

No matter what kind of computer you own, there are software
programs that can introduce you to the fun and creativity of computer
graphics. Among the most popular and versatile graphics packages are
the paint programs that present even the nonartist with the electronic
tools to draw in ways that simply aren’t possible with more traditional

media.

The paint programs listed below are all available for under $100,
are easy to use, and show off the graphics potential of your computer.

Analytic Art

Crystal Rose Software, 109 S. Los
Robles, Pasadena, CA 91101

$59.95

A color paint-and-design program
for the Amiga.

Animate

Brederbund Software, 17 Paul Dr.,
San Rafael, CA 94903-2101

$69.95

A double-high-resolution graphics
program for the Apple Ilc and 128K
Apple Ile that is compatible with
Brederbund’s Dazzle Draw and al-
lows for easy animation of figures.

The Animator

Michtron, 576 S. Telegraph, Pontiac,
MI 48053

$39.95

An Atari ST program that lets you
animate your color pictures created
with the DEGAS and NEOchrome
paint programs.

Atari Artist (Touch Tablet)
Atari, 1196 Borregas Ave., P.O. Box
3427, Sunnyvale, CA 94088-3427
$64.95

A paint program, similar to Paint,
but included with the Atari Touch
Tablet package for Atari eight-bit
computers.

Bitmap Coloring Book

Bitmap, P.O. Box 237, Westwego, LA
70094

$18.95

An Atari ST coloring book and im-
age resource that uses drawings
from early twentieth-century de-
sign books, for systems with color
monitors.

Blazing Paddles

Baudville, 1001 Medical Park Dr., SE,
Grand Rapids, MI 49509

$34.95

A color drawing program for Atari
eight-bit, Commodore 64, and
Apple II-series computers that also
contains a library of predrawn
shapes.

Colourspace

Llamasoft Software, 49 Mount Pleas-
ant, Tadley, England

(An American distributor for this
program may be announced by the
time you read this.)

$29.95

A colorful light-show drawing pro-
gram for the ST that first appeared
on Atari eight-bit computers, for
color monitors.

Dazzle Draw

Broderbund Software, 17 Paul Dr.,
San Rafael, CA 94903

$59.95

A color drawing program for the
Apple Ilc, 1IGs, and Ile (with 128K).

DEGAS

Batteries Included, 30 Mural Street,
Unit 9, Richmond Hill, Ontario,
Canada L4B 1B5

$39.95

DEGAS is a full-featured art-and-
design program for the Atari ST
with color or monochrome monitor.

DEGAS Elite

Batteries Included, 30 Mural St., Unit
9, Richmond Hill, Ontario, Canada
L4B 1B5

$79.95

An advanced art-and-design draw-
ing program for the Atari ST with
color or monochrome monitor.

Deluxe Paint

Electronic Arts, 1820 Gateway Dr.,
San Mateo, CA 94404

$99.95

A sophisticated paint program for
the Commodore Amiga and Apple
I[IGS computers, containing many
advanced graphics features.

Doodle

Crystal Rose Software, 109 S. Los
Robles, Pasadena, CA 91101

$39.95

A color drawing program for the
Commodore 64 that works in true
high resolution.
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Easy Draw

Migraph, 720 S. 333, Suite 201,
Federal Way, WA 98003

$99.95

An object-oriented drawing pro-
gram for the Atari ST.

Fantavision

Broderbund Software, 17 Paul Dr.,
San Rafael, CA 94903

$49.95

A color paint program for the Apple
II-series computers (with 64K) that
combines drawing and animation.

FullPaint

Ann Arbor Softworks, 308%: S. State
St., Ann Arbor, MI 48104

$99.95

A paint program for the 512K
Macintosh.

geoPaint

Berkeley Softworks, 2150 Shattuck
Ave., Berkeley, CA 94704

$59.95 (GEOS)

A full-featured color graphics
workshop for the Commodore 64.
geoPaint is a part of GEOS.

Graphicraft

Commodore Business Machines, 1200
Wilson Dr., West Chester, PA 19380
$49.95

An easy-to-use color paint program
for the Amiga that allows simple
animation.

The Graphics Magician

Penguin Software, 830 Fourth Ave.,
P.O. Box 311, Geneva, IL 60134
$39.95 (Apple II series); $49.95
(Macintosh)

Two graphics programs in one
package, which let you draw and
then animate your pictures.

The Graphics Magician Painter
Penguin Software, 830 Fourth Ave.,
P.O. Box 311, Geneva, IL 60134
$24.95

A paint program for the Atari eight-
bit, Commodore 64, and IBM PC
and compatible computers, similar
to The Graphics Magician, but with-
out the animation feature.

HippoArt

Hippopotamus Software, 985 Univer-
sity Ave., Suite 12, Los Gatos, CA
95030

$39.95

This is a series of Atari ST disks,
issued separately, which contain
collections of pictures on a variety
of subjects to be edited and colored.
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Images

Aegis Development, 2210 Wilshire
#227, Santa Monica, CA 90403
$79.95

A painting program that lets you
mix your own colors and use up to
32 colors in one drawing. For the
Amiga with 512K,

Movie Maker

Interactive Picture Systems. (Distrib-
uted by Electronic Arts, 1820 Gate-
way Dr., San Mateo, CA 94404)
$34.95 (Commodore 64); $32.95
(Atari eight-bit); $39.95 (Apple II
series)

A color animation program that lets
you draw pictures that can then be
animated into sequences.

NEOchrome and NEOchrome
Sampler

Atari, 1196 Borregas Ave., P.O. Box
3427, Sunnyvale, CA 94088-3427
$29.95 (price tentative at press
time)

The NEOchrome Sampler was origi-
nally included free with each ST
system sold; now a full-featured
commercial version of NEOchrome
is for sale from Atari, and free dis-
tribution of the Sampler has been
discontinued.

Paint

Atart, 1196 Borregas Ave., P.O. Box
3427, Sunnyvale, CA 94088-3427
$29.95

An entry-level paint and design
program for the eight-bit Atari
computers; works with joystick.

PaintPro

Abacus Software, P.O. Box 7219,
Dept. S9, Grand Rapids, MI 49510

$49.95

A multifeatured drawing program
for the Atari ST that allows multiple
windows, works with color or
monochrome monitors, and lets
you create lines, circles, ellipses,
boxes, fills, and other images.

PaintWorks

Activision, 2350 Bayshore Frontage
Rd., Mountain View, CA 94043
$69.95

A full-featured Atari ST painting
program that works in all three
screen resolutions and allows color
cycling. Originally released by
Audio Light as N-Vision.

PC Palette

IBM Personally Developed Software,
P.O. Box 3280, Wallingford, CT
06494-3280

$39.95

A color painting program for the
IBM PC-series computers and com-
patibles with a minimum of 128K of
memory.

Personal Computer Picture
Graphics

IBM Personally Developed Software,
P.O. Box 3280, Wallingford, CT
06494-3280

$29.95

For the IBM PC series, or compati-
bles, this is a color drawing and
illustration program. Requires
256K.

Picture Draw

IBM Personally Developed Software,
P.O. Box 3280, Wallingford, CT
06494-3280

$24.95

A color drawing program for free-
hand artwork, pictures, and dia-
grams for the IBM PC-series
computers, or compatibles, with at
least 256K.

ProDraw

1/0 Design, P.O. Box 156, Rumson,
NJ 07760

$74.95

A color drawing-and-drafting pro-
gram for the Macintosh that has the
capabilites to generate camera-
ready separations for four-color
printing on an ImageWriter II or
LaserWriter.

ST Coloring Book

The Dragon Group, 148 Poca Fork
Rd., Elkview, WV 25071

$34.95

A coloring book and image re-
source package that includes
NEOchrome-compatible pictures on
a variety of different topics. Edit
and color them to suit your own
use.

SuperPaint

Silicon Beach Software, P.O. Box
261430, 9580 Mountina Rd., Suite E,
San Diego, CA 92126

$99

Bitmapped and object-oriented
drawing are combined in this pack-
age for the Macintosh with 512K.

()




H E S T & ©) M R U T E R

With the introduction of the
ST computers comes anew
kind of computer language:

“The most advanced, most “The ST’s readily apparent
powerful microcomputer strong point is speed. Com-
your money can buy.” ® pared to the Macintosh™,

—Creative Computing working with the ST is extraordinary.”

i —John Dvorak, San Francisco Examiner
“The best hardware value of the year.

—Infoworld “Since the pinouts are standard, it is also
possible for various software packages
“We have spent the last three months to support an even wider range of output
evaluating the Atari and have come to the devices—even faster printers and high-
conclusion that it can’t be beat as a end plotters.” —Microtimes

low-cost telecommunications terminal,
drafting workstation, or for quick graphics
visualization.” —Microtimes

“The ST is noticeably faster than the
Macintosh. not only because of the faster
clock rate but because it has a faster

“We are most impressed with the clarity disk drive.” —Personal Computing
of the graphics, with the speed of the disk
1/0 (input/output), and with the ST’s
value.” —Byte Magazine

“The ST is an amazing bargain, much
more of a computer ‘for the rest of us’
than Mac ever was.” —Byte Magazine
“With the impressive ST, Atari has
delivered on its promise of power without
the price.” —Family Computing

“From here on you had better think of Atari
as a major player in the computer game.”
—Jerry Pournelle, Infoworld

“_F aster and With"hette: graphics capabili- The 5208T™ with 512K of memory is
ties than an IBM'/AT™, it could beagreat 1o $800. The 1040ST™ with a full mega-
vehicle for low-cost networks, desktop
publishing and visual database manage-
ment software.” —Microtimes

byte is under $1,000. No wonder the experts
are impressed.

To experience the ST excitement
“All of the displays are clear, sharp, | r e for vourself, see vour Atari dealer.

readable, and flicker free. We For the one nearest you,
call 1 800443 8020.
9:00 AM-5:00 PM

were particularly impressed by

the clarity of the high-resolution g

monochrome.” o5 = Monday~Friday ATAR |@'
—Byte Magazine =2 E Pacific Time.

= 5

Technology So Advanced, It’s Affordable.

Atari, ST, 520ST and 1040ST are trademarks or registered trademarks of Atari Corporation
IBM and AT are trademarks or registered trademarks of International Business Machines Corporation. Macintosh is a rademark licensed to Apple Computer. Inc
£ 1986 Atari Corporation
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Reviews

World Tour Golf For The IBM PC

Chris Many

Requirements: IBM PC and compatible
computers.

Despite the recent onslaught of golf
simulations to hit the home computer
market, [ had never actually played one
until I tried World Tour Golf (WTG) from
Electronic Arts. Not being a golfer, I
wondered what was so exciting about a
sport that prompted Sir Winston Chur-
chill to describe golf as “a game whose
aim is to hit a very small ball into an
even smaller hole, with weapons singu-
larly ill designed for the purpose.” After
playing WTG, I am beginning to under-
stand the golfer’s passion for the game.

WTG is one of those addicting
games you want to keep coming back to
for just one more round. You can play a
fast 18 holes in less than an hour, and
this is an easy game to learn—at least,
on a computer. You can play a round by
yourself, against a computer opponent,
or get together a few friends and make
it a foursome.

As you boot up the program, you
select from a number of options that
configure the game to your liking. You
can choose to play or practice your
game, either on the driving range or the
putting green. If there is a particular
hole you'd like to practice, you have
that option as well. You can also alter
the attributes of your player to balance
players of different abilities. Drive dis-
tance, accuracy, tendency to hook or
slice the ball, and recovery skill are all
under your control. You can set up your
player to play as you do on the real
links, or give yourself the edge you
always wanted.

Many Courses

After your player is accepted, you then
choose which world-famous course you
want to play. There are 22 courses in-
cluded with the program, including
Pebble Beach, Augusta, Oakmont, and
St. Andrews. Several of the courses are
fictional, and one includes some of golf-
ing’s greatest holes. None of the
courses I played were very easy, but

they appear to be pretty accurate repre-

sentations of the real thing.
Having chosen your course, you

are first presented with the scorecard
screen. This lists the par (target score),
yardage, and handicap (relative difficul-
ty) of each hole on the course. You can
also handicap your players (handicap is
a term also used to denote the number
of strokes allotted to equalize scores).
You return to this screen after each
hole, and it can be printed out at any
time.

The weather and speed of the
greens are different each time you play.
Sometimes the wind is particularly
strong, so you'll have to compensate for
it in your swing. Sometimes the greens
are fast, and your putts will go 30 per-
cent farther than normal. In any case,
it's this extra touch that will make play-
ing your favorite course different no
matter how many times you play it.

Teeing Up
It’s time to tee up. The screen is divided
into two sections: an overhead view of
the hole and a golfer’s-eye view, which
also includes other important infor-
mation such as wind strength and di-
rection, par for the hole, number of
strokes taken, and the type of club you
are using. You have 14 clubs at your
disposal: three woods, ten irons, and
one putter. At tee-off, your caddy auto-
matically hands you your driver, just as
he gives you the putter when you're on
the green. There are two ways to hit the
ball. The easier of the two, if you're not
in the mood for dexterity games, is to
select a number in the range 1-5, each
number corresponding to a percentage
of the strength with which you hit the
ball. You'll then hit the ball perfectly
straight, and you don't have to worry
much about hooking (making the ball
curve to the left) or slicing (making it
curve to the right). However, a wonder-
fully easy simulation of hitting the ball
is available with the swing meter.
The swing meter duplicates three
specific movements of the golf club. By
pressing a key, you begin to swing the

A split screen with two perspectives is
one of many outstanding features in
World Tour Golf.

club (backswing). A second press be-
gins the downswing and sets the
strength of your swing. A third press
determines the accuracy of your shot.
This is all represented on a circle with a
clock hand measuring the points when
you press the key. If you want to hit the
ball full strength, press the key when
the swing meter reaches the 100-percent
position. When putting, for example,
press the key at the 10- or 20-percent-
strength positions; otherwise you'll
find yourself overshooting the hole. If
you press the key too late when setting
your accuracy, your shot will slice. Hit
it too early and it will hook. It takes
some practice to get your swing just
right, but that’s what the driving range
is for.

There are a number of hazards on
the courses, just as on real courses.
Trees, hills, and water are the main
barriers, but you also must deal with
the “lie” of the ball. (The lie is the
environment in which your ball rolls to
a halt.) The ball can be sitting in sand or
weeds, stuck in the mud, or totally un-
obscured. Different clubs are better for
different lies, so choose your club care-
fully. If you don't, you run the risk of
flubbing your shot and your ball will
just dribble a few feet.

As I played hole after hole, I found
myself cursing when I hit the ball in
water or got stuck behind a tree. I
cheered out loud when I chipped in a
shot from 25 yards out and got an eagle
on the seventeenth hole. World Tour
Golf is an involving simulation, some-
thing many games promise but fail to
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deliver. The graphics are great (despite
the purple trees and blue putting greens
we're forced to endure on an IBM) and
convey a real feel for the course you're
playing. The fact is, I keep on coming
back to WTG day after day, hoping to
beat my best score at Pebble Beach.

A Golf Course

Construction Set

There is one more feature included that
makes WTG one of the best golf pro-
grams available and a great value for
the money: You can create your own
course or quickly modify existing
courses. The construction of your own
personalized course is actually pretty
simple, considering the number of pa-
rameters you can affect. Drawing ter-
rain, placing hazards, setting yardage,

and creating dog-leg holes, par mark-
ers, green slopes, and so on, are all
easily accessed and implemented. You
can test out the hole and edit it to meet
your specifications or remove a particu-
larly pesky sand trap on the eleventh
hole of Cypress Point. The course-edit-
ing routine is simply great. Electronic
Arts pioneered the construction-set
genre of programs, so you know this is
a strong feature in WTG.

This is a great game for the novice
and the expert—and one for which you
won't have to invest in years of golf
lessons to learn how to play, either.

World Tour Golf
Electronic Arts

1820 Gateway Dr.
San Mateo, CA 94404
$49.95

Rogue: A Dungeon Adventure

Robert J. Stumpf

Requirements: Amiga, Atari ST, IBM PC
and compatibles, and Macintosh computers.

When I first got my Rogue disk for the
Amiga, I was expecting to find some-
thing similar to the public domain ver-
sion of the game, but with graphics
added. After playing it for only a short

while, though, I realized that this new
Rogue has a significantly different char-
acter. Many of its features are extremely
appealing.

The variety of monsters encoun-
tered keeps you constantly on your
toes, and you must learn how to handle
each one. There are tactics which will

lelcone to the Dungeons of Dooa

Rogue is an intriguing D & D game
with excellent graphics. (This screen is
from the Atari ST version.)

defeat any monster in the game, but
you must discover the appropriate
means of killing or avoiding each of
them. Some monsters, in fact, are better
off left alone (beware the Jabberwock).

The graphics are very well done,
and extremely fast. The screen update
for this Rogue seems no slower than the
screen update for the public domain
version, which uses text characters to
represent objects. The one disappoint-
ment in the graphics is the scale. In
order to present a dungeon level of
reasonable size, some of the images are
just small enough that the tiny visual
details are lost to all but the most care-
ful scrutiny. The various armor and

THE AMAZING

VOICE MASTER,

ENTER
THE FINAL
FRONTIER
OF
MAN-TO-MACHINE
COMMUNICATIONS

There is nothing else like
it. Voice Master gives

both speech output

most common peripherals.

accepted.

and voice recognition with this single hardware product! Your voice
controls programs, or home appliances, robots, and more with spoken
commands. Verbal response back gives status, verifies, or requests your
replyl Speech output and recognition patterns are recorded in with your
voice. Or use the voice of your friend, boss, teacher, mother, even the
family pet! Programming is simple with new commands added to BASIC.
A music bonus program lefs you wiite and compose musical scores
simply by humming the tune. Unlimited applications for fun, education,
and commercial use. Design your own programs for profit. Speech and
recognition quqlity unsurpassed by even the most sophisticated
machines. Only Covox provides this high-tech marvel at a price less than

The Covox Voice Master comes complete with all hardware and software
for only $89.95. (Add $4 shipping and handling for USA, $6 Canada, $10
overseas.) Available for Commodore 64/128, Apple I, II+, lic, lle, Atari 800,
B0OXL 130 XE. Specify when ordering. Visa, MasterCard phone orders

Call or write for FREE Voice Master Infopak
and special combination package offers.

OOVOX INC., DEPT. C!

675-D Conger Street @ Eugene, Oregon 97402 = USA
Area Code (503) 342-1271 * Telex 706017 (Av Alarm UD)

Learn and
Understand

Inside and Out

A book for all GEOS users, from the
beginner to the programmer.
Starts out with a introduction
to GEOS and its applications
to creating your own GEOS |
applications, GEOS file
formats and internal
workings of GEOS.
A must for everyone that ‘
wants to learn and understand
GEOS inside and out.

Abacus it
P.0. Box 7219 Dept. C1 Grand Rapids, MI 49510
Telex 709-101 « Fax 616/241-5021

Call now for the name of the dealer nearest you. Or order
directly using your MC, Visa or Amex card. Add $4.00
per arder for shipping. Foreign orders add $10.00 per
item, Call today or write for your free catalog. Dealer

inquires welcome—over 1500 nationwide.

GEOS

Available
NOW

$19.95

Phone 616/241-5510
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C-128 BASIC7.0Internals
Get all the inside information

C-128 INTERNALS
Datailed guide on the 128's

1571 INTERNALS
Vital insiders' guide.

operating system. Explains
raphic chips, Memory
lanagement Unit, input and

output, 80 column graphics

Sequential, relative files, and
direct access commands.
Describes DOS routines.
Discusses the various disk

on BASIC 7.0, This
exhaustive handbook is
complete with fully com-
mented BASIC 7.0 ROM
listings, processor control,

formats. Fully-commented
ROM listings. 450pp $19.85

and fully-commented ROM
listings, more. 500pp $19.85

programs, more. $24.95
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C-128 TRICKS & TIPS
Filled with fascinating and
practical info on the C-128.
Create multiple screens, 80
column hires graphics, learn
bank switching. 300 pages of
usetul informatien for every-
one. $19.95

C-128 PEEKS & POKES
Presents dozens of pro-
gramming quick-hitters. laci-
naﬂnﬁ and uselul techniques

C-128 CP/M User's Gulde
Take a revealing look into
CP/M on your *128. Essential
guide with a simple
explanation of the cpaerating
system, memory usage,

on the operating system,
stacks, 2ero page, pointers,
CP/M utility programs, the BASIC interpreter, and
submitfiles. 300pp $19.95 more. 240pp $16.95

128/64 Computer Alded Design
Learn the fundamentals of CAD while
developing your own system on the 128
or 64 with Simon's Basic. Create objects
on-screen to dump 1 a printer. 3D tech-
analysis; descriptions of all BASIC niques, mirraring and cuplicating images,
commands with many examples; monitor hatching. All the information you need to
commands; utilities; much more. $16.95 create a mini-CAD system. 300pp $19.95

Cormmodere 64 and Commodore 128 are trademarks of Cemmodore Lid.

For the most complete series of C-128 or C-64 books available,
call for the name of your nearest bookstore or dealer. Or order
direct by calling 616/241-5510. Add $4.00 per order for S&H.
Foreign add $10.00 per book. Call or write for your free
catalog of books and software. Dealers inquires welcome.
Over 1500 dealers nationwide.

Phone (616) 241-5510

Abacus S

Telex 709-101 « Fax 616/241-502
.P.O. Box 7219 Dept.C1 Grand Rapids, MI 49510.

C-128 BASIC Training Gulde
Your essential introduction to program-
ming in BASIC on your C-128. Chapter
quizzes 1o test your knowledge on what
your learning. Discusses problem

ot

weapon types, potions, scrolls, wands, and monsters do
remain, however, easily identifiable.

You may select actions using the mouse, the main
keyboard, the numeric keypad, or a combination of any of
the three. I found that the numeric keypad, assisted by the
shift and function keys (and at times the mouse) is an easy
and pleasant way to guide myself through the dungeon.

In addition, Rogue’s designers have made provision for
the player to program the function keys as macros. By doing
so, vou can press a function key to generate a standard
sequence of commands you use repeatedly. Some of the
function keys are pre-programmed to perform such opera-
tions as Search 10 Times, Replace Armor, and so on. Because
you can tailor the function keys to your own style of play, this
feature is extremely valuable.

Strange Effects

The most intriguing feature about Rogue is its wonderful
variety of magical items and potions, and their effects on
your character. Some items directly affect your character’s
capabilities, while others, such as “Ring of Searching” or
“Ring of Slow Digestion” have an indirect effect on your
survival. There is also an item that contains “‘wild magic,” the
effects of which are both unpredictable and uncontrollable.
This item may sometimes be tremendously beneficial, but
usually it works to your disadvantage. Use it if you dare—
then hang on and see what happens.

As enjoyable as Rogue is, it does contain a couple
aggravating features. The greatest annoyance is that when
you restore a saved game, the saved game is then deleted; if
your character subsequently dies, you must start over at level
L. I realize this is in keeping with the rules, but it's highly
frustrating when it happens for the fourth or fifth time below
the tenth level (and it will). Through experimentation, I've
found that you can save your game to a DOS-formatted disk
in Drive 1 by specifying “df1:filename’ in response to the
save game prompt. Then, before restarting the game, copy the
file to your Rogue disk in Drive 0. Once you've started a new
game, select the restore option from the menu, or press
“AMIGA-R"”, and type in the filename you've copied to the
Rogue disk in the boot drive. This leaves you with a character
backup in drive 1, in case you don’t make it back.

A warning. Don't try to run the game from Drive 1. There
is a warning about this in the manual, but as one of those
who reads the manual only after [ have played the game a
while, I missed it. The results were fatal, and I was able to
complete this review only by borrowing a friend’s copy.
Although the files on the disk can be listed, there seems to be
some form of copy protection which treats the game disk in
Drive 1 as an invalid copy, writing to the disk as a result.
After I made the mistake, | was promptly killed by a ““Protec-
tion Thug” every time I tried to play the game. Beware.

Based as it is on one of the all-time greats in dungeon
adventures, Rogue starts you off with great expectations, and
it does not disappoint. Intriguing and delightful, the game
will give you many hours of gaming fun, and in the enriched
environment provided by the Amiga, it is especially enjoy-
able and entertaining.

Rogue

Epyx

1043 Kiel Ct.

Sunnyvale, CA 94089

$29.95-539.95 (Amiga, Atari ST, and Macintosh)
$24.95-534.95 (IBM PC and compatibles)




Begin your Holidays

with a free gift* from Abacus
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Super Pascal Compiler
Not just a compiler, but a
complete system for develop-
ing applications in Pascal—-
with graphics. Extensive
aditor with search, replacs,
renumber, etc. Standard J &
W compiler that generates
machine code. High-speed
disk access. 48K RAM is
available. If you want to learn
Pascal or to develop software
using the best tools avail-
able—Super Pascal is your
first choice. C-64 $59.95

COBOL
Now you can learn COBOL,
the most widely used
commercial programming
language, on your 128 or 64.
COBOL Compiler package
comes complete with syntax-

and symbolic debugging
aids. New ‘128 version works
with 40/80 column monitors
and is quicker than the ‘64
version. C-128 $59.95

C-64 $39.95

Super C Compiler
For school or software
development. Learn the C
language on the ‘64 or ‘128.
Compiles into fast machine
code. Added ‘128 features:
CP/M-like operating system;
60K RAM disk. Combine M/L
& C using CALL; 51K avail-
able for object code; Fast
loading; Two standard /O
librarys plus math & graphic

Language

Learn the the language of
the 80’s and beyond

onyour C-128 and C-64 [ ™™ 1% 330.05
BASIC Compiler

Complete BASIC compiler
and development packags.
Speed up your programs 5x
to 35x. Compile to machine
code, compact p-code or
both. "128 version: 40 or 80
col. monitor output and
FAST-mode operation. ‘128
version includes extensive
80-page programer's guide.
A great package that no
software library should be
without.  C-128 $59.95

C-64 $39.95

Convert them to high-speed

machine language

Call now for the name of your nearest dealer. To order direct
call 616/241-5510. Add $4.00 per order for S&H. Foreign add
$10.00 per item. Call or write for your free catalog of software
and books. Dealer inquires welcome. 1500 dealers nationwide.

FFFFFIiTIT
Abacus!

i
P.0. Box 7219 Dept C1 Grand Rapids, MI 49510
Phone 616/241-5510 « Telex 709101 « Fax 616/241-5021

checking editor, interpreter '§

Commodore 123
Reference Card

ot
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Simply fill out the attached coupon
and return it to one of our partici-
pating dealers for your free
Commodore 128™ Reference
Card (Retail value $2.95).

And while you're there, take a

Convenient ref

ook at o i lerence :
ur comp! ete line of all the BASIC 7 card ists

l L ftw I Ni their synta L0 1ands with

top-noich software. NO ? yNtax and explana o ot
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purchase necessary. Page locations, escape
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* Available at participating dealers

Cadpak
Easy-fo-use interactive draw-
ing package for accurate
graphic designs. Dimension-
ing features to create exact
scaled output to all major
dot-matrix printers. Input via
keyboard or lightpen. Two
graphic screens for COPYing
from one to the other. DRAW,
BOX, ARC, ELLIPSE, selc.
available. Define your own
library of symbols/objects—
store up to 104 separate

objects. C-128 $59.95
C-64 $39.95
Speedterm-128

Use your ‘128 to communicate
with the outside world

Let your C-128 communicate
with the outside world. Obtain
information from various
computer networks. Flexible,
command driven terminal
software package. Supports
most modems for the C-128.
Xmodem and Punter file
transfer protocol. VT52
terminal smulation with cur-
sor keys, large 45K caplure
buffer & user definable func-
tion keys. C-128 $39.95

(77

SpeedTerm 128

Other Products:
Personal Portfolio Manager 64 or 128 $39.95
Technical Analysis System 64 or 128 $59.95
PowerPlan spreadsheet 64 $39.95
Xref-BASIC cross reference 64 or 128 $17.95

Commodore 64 and Commodore 128 are trademarks of Commodore Lid.

_____ 7|

| One per customer. Good only while supplies last. This offer
ends January 31, 1987. |

I ]

N
| ame |

| Addrass |

State Zip

| City_

|Have you ever purchased Abacus products befora?
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Castles And
Creatures

Karen McCullough

Requirements: Apple Il series with at
least 64K RAM, Commodore 64, or IBM
PC and compatible computers.

For all the ten-year-olds who've want-
ed to write a story, but found the spell-
ing, grammar, and development of
character and plot beyond their ability,
Woodbury Software offers a solution:
the PlayWriter series. Castles and Crea-
tures is one entry in the series; it's a
program that provides children with a
set of tools for writing their own fantasy
adventure book.

The PlayWriter program provides
the framework for the story, but the
child personalizes it by giving the de-
tails: naming the characters, locations,
and key objects, describing them, and
making up the action. Most of this is
accomplished through a series of menu
choices. The program asks for the name
of the town that is the scene of the
action and offers the choices of Tribula,
Mastria, Louisville, or Other. Other al-
lows entry of a name of your own
choice. Commonly the program sug-
gestions include one or two fantasy-
sounding options, and a clever or funny
one. Occasionally the program will ask
the child to write a sentence describing
a character, or a paragraph relating a
critical bit of action.

The Final Product
When the story is finished, a procedure
that takes about an hour (it can be
saved and reloaded later), the child has
several options. A rudimentary word
processor allows the entire story to be
reviewed and edited, or it can be print-
ed in several formats. Eventually, you'll
want to print the story on the special
paper that comes in the package. But
before then it should be printed on
plain paper for review and correction.
The manual suggests creating several
versions of the story and choosing the
child’s favorite to turn into a book.

The package includes everything
necessary to publish the story in hard
cover: the proper size of paper, stickers
for illustrating the story, end papers,
and cover. The procedure for binding
isn’t difficult but does require assistance
from an adult. The company will pro-
vide refills of the book package, but
they aren’t necessary. There are definite
advantages to allowing a child to create
his own drawings and cover for a story
printed on standard-sized paper.

The program’s functions are

straightforward and easy to use, but
there are weaknesses. Most noticeable
and irritating is the long wait while the
program saves a chapter and prepares
to create the next. The very bad riddles
it offers in the interim are only mildly
diverting.

Another problem is the complicat-
ed plot and the number of characters;
even though you named everyone, you
may still have difficulty keeping track
of who’s who before the end of the
story. And educators may validly object
to the amount of work the program

does for the child. PlayWriters are best
used as an introduction and supple-
ment to normal story-writing exercises.
They can be valuable for launching
children who are intimidated by the
work involved in creating a story, or to
stimulate the imagination of an entire
class.

Castles and Creatures

Woodbury Software

127 White Oak Lane, CN 1001
Old Bridge, NJ 08857

$39.95 for all versions

(plus $2.50 shipping and handling)

Battlefront
Chris Many
Requirements: Commodore 64 or 128

computer; Apple II-series computer with
64K minimum.

Battlefront is a fantastic new war game
from SSG, combining all the best ele-
ments of computer gaming. It intro-
duces a great new system of play, is
easy to use, has fast and exciting game
play, and captures the feel for corps-
level command of World War II land

battles as few other war games have—

computerized or not. And as with pre-
vious SSG strategy games, a compre-
hensive design kit to develop your own
battles or edit existing scenarios is part
of the whole package.

You have the role of corps com-
mander, leading as many as three divi-
sions of men. The groups are battalion-
size, represented by a variety of
infantry, armor, and artillery units.
They are organized into larger forma-
tions called regiments, each composed
of up to four battalions. Each division
has up to four regiments, plus an addi-
tional four independent battalions
which can be assigned to any regiment
to supplement its strength. This makes
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Attention all FX80, FX100, JX, RX, & MX owners:

You

Dealer
inquiries
welcome.

already own
a great printer

half of

PN

Now for $79.95 you can own
the rest. You see, today's new dot
matrix printers offer a ot more.

Like an NLQ mode that makes
their letters print almost as sharp
as a daisy wheel. And font switch-
ing at the touch of a button in over
160 styles. But now, a Dots-Perfect

upgrade kit will make your printer
work like the new models in min-
utes— at a fraction of their cost.
And FX, JX and MX models will
print the IBM character set, too.
So, call now and use your Visa,
MasterCard, or AmerEx. Don't
replace your printer, upgrade it!

1-800-368-7737

In California: 1-800-831-9772

B, Sample of
#w.  (Dots-Perfect) ==

#Dresselhaus
837 E. Alosta Ave, Glendora, CA 91740 Tel: (818) 914-5831

An upgrade kit for EPSON FX, JX, RX, & MX printers

EPSON is a trademark of
EPSON America. Inc




Increase your knowledge about all aspects of computers

An absolutely no-risk guarantee.

Select 5 Books for only $2%

Keep well-informed about the latest books available—and get the original
publishers’ editions at discounts of up to 50% off the publishers’ prices!

More programs, projects, and ways to use your micro.

30 CUSTOMIZED
MICROPROCESSOR
PROJECTS

MASTERING THE

68000

MICROPROCESSOR

1001 Things to Do
with Your

ATARI" ST

2705

2688 $24.95 $22.95
) BUSINESS
; SOFTWARE
RN e
1884P. dBASE I1I* —A Comprehensive
User's Manual Paper $18.95

2623. MultiMate User's Guide $21.95

2734. Samna™: Luxury Word
Processing $24.95
2743. Practical Paradox: Applications

1951P 11.95 " y724p $13.50 and Programming Techniques $27.95

2691 $23.95 2694 $22.95

4 . PROGRAMMING
TECHNIQUES

1737. The FORTRAN Cookbook—2nd
Edition $18.95

1997. 469 Pascal Problems With
Detailed Solutions $21.95

1855. The BASIC Cookbook—2nd Edition
$12.95

1990. True BASIC® —Programs and
Subroutines $24.95

GAMES
& GRAPHICS

PRACTICAL
COMPUTING

ARTIFICIAL
INTELLIGENCE

LO D

ProDOS‘

. _.“E :‘-
Inside and Out I R

1768. Programming Your Own Adven-
ture Games in Pascal $19.95
1275. 33 Challenging Computer Games
for TRS-80 ™ /Apple ™/PET® $15.95
1085P. 24 Tested, Ready-To-Run Game
Programs in BASIC Paper $10.25 (Publisher's Prices Shown)

9000000000000 00000000000000000000000000000

Membership Benefits « Big Savings. In addition to this introductory
offer, you keep saving substantially with members’ prices of up to 50% off the
publishers’ prices. » Bonus Books. Starting immediately, you will be eligible for
our Bonus Book Plan, with savings of up to 80% off publishers’ prices. * Club
News Bulletins. 13 times per year you will receive the Book Club News, describ-
ing all the current selections—mains, alternates, extras—plus bonus offers and
special sales, with hundreds of tities to choose from. ¢ Automatic Order. If you
want the Main Selection, do nothing and it will be sent to you automatically. If
you prefer another selection, or no book at all, simply indicate your choice on the
reply form provided. * Ironclad No-Risk Guarantee. If not satisfied with your
books, return them within 10 days without obligation! * Exceptional Quality. All
books are quality publishers’ editions especially selected by our Editorial Board.

1807. The Personal Computer Invest-
ment Handbook $17.95

1969. Making Money with Your
Microcomputer—2nd Edition $16.95

2754 $28.95

TRUE

2671 $18.95 2745 $24.95

|
2736 $25.00

1988 §23.95 1970 $22.95
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[ heGompuier Book Gl

—u P.O. Box 80, Blue Ridge Summit, PA 17214

Please accept my membership in The Computer Book Club® and send the 5
volumes circled below, billing me $2.95 plus shipping and handling charges. If
not satisfied, | may return the books within ten days without obligation and have
my membership canceled. | agree to purchase 4 or more books at regular Club

1575 $24.95
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prices (plus shipping/handling) during the next 12 months, and may resign any
time thereafter.
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a total of up to 60 separate battalions
you'll be commanding.

There is a substantial amount of
emphasis placed on the military hierar-
chy, and for good reason. Unlike in
most other computer war games, you
do not give direct orders to every battal-
ion under your command. Instead, you
give your general orders to regimental
commanders, who then command the
battalions to execute them as best they
can. So, as corps commander, you issue
a general order to each regiment and
every battalion attached to that regi-
ment will then attempt to carry out the
order. Although this may sound com-
plex, it's amazingly simple once you get
used to it.

This system also speeds up game
play enormously, Movement is carried
out by the computer as individual bat-
talions position themselves to follow
your orders, Unfortunately, the best-
laid plans often go awry. You may have
issued orders to a regiment to storm a
certain town, but as the regiment
moves toward its objective, an enemy
battalion opens fire. You can’t very well
expect your men to ignore a hail of
bullets, so they stop their advance and
engage the enemy. If it’s a large force
sniping at your men from a thickly
wooded area, it may take a day or two
to dislodge them.

Logical Menu System

Orders are issued through a menu sys-
tem similar to those used in previous
SSG releases. The system looks over-
whelming when you're first viewing
the menu charts, but it’s laid out very
logically and is much easier than re-
membering key commands. After you've
played just a few turns, it becomes sec-
ond nature to cycle through the menus
rapidly, issuing orders to specific regi-
ments, reassigning your roving battal-
ions, and crossing your fingers as your
men attack the enemy.

As combat ensues, you receive
general reports of the fighting, such as
heavy losses, light losses, and much
more. Additionally, both sides may suf-
fer fatigue and /or strength-point losses
as a result of being adjacent to opposing
units. If the battle goes too badly
against a battation, the unit may end up
running from battle. And, of course,
there’s always the distinct possibility
that a battalion may be killed in action.

You can receive an overall report
on your troops at any time while you
are issuing your orders. Your men
range in their level of experience from
green and fairly useless to elite troops
of the highest quality. Their fatigue
rate—f{rom fresh to exhausted—is also
shown. Each battalion’s combat and
supply state is available as well, so as

commander you can insure that your
exhausted men are allowed to recover
before you commit them to a major
operation—if you can afford the time.

The problem is that the value of
your objectives changes as time goes
on. A certain number of victory points
can be assigned to an objective for a set
number of turns, after which the objec-
tive becomes worthless. So, if you don't
cross ariver and take a town within two
days (eight turns), you may find your-
self pursuing a worthless objective.
You're under the gun to achieve specific
targets as the game progresses, all the
while trying to give your men enough
rest and supplies so they can be suc-
cessful in reaching these goals. It's
keeping these factors balanced, com-
bined with sound strategy and tactics,
that makes for a successful campaign.

There are four scenarios included
with the game: Crete, Stalingrad, Sai-
pan, and Bastogne. You can play either
side against the computer, or go head-
to-head with a friend. There is a way to
handicap play, but it only changes the
values of victory-point ratios at the
end—it doesn’t give either side more
men or expand the computer’s intelli-
gence. All the scenarios are great fun to
play, and you can finish each one in an
hour or two. Other scenarios, and a
great deal of design data, will be forth-
coming in future issues of RUN 5, SSG's
magazine of software support for their
programs.

Battlefield Construction Set
If this game didnt have the editing
features, it would still be a must for any
serious gamer. And that you get a full-
blown construction set as part of the
game environment makes this package
an even better value. You're given com-
plete control to create or edit every
single factor of the game, from the map
terrain layout to the HQ administration
levels. The editing is also run through a
menu system, and you can design your
own scenarios from scratch, or edit any
one of the four included. (But trust
me—if you're going to design your
own, have it well planned out in ad-
vance. It’s no small undertaking.)

For those who relish the idea of
being able to manipulate any detail of a
game system, Battlefront is heaven. Do
you think the Panzers don’t roll over
the Allied troops fast enough in the
Bastogne scenario? No problem; just
increase their strength and quality-of-
equipment rating. Not enough rein-
forcements in the Stalingrad scenario?
Just add another regiment or two, or
even a division that will enter on the
fifth day. What would have happened if
the Commonwealth troops on Crete
were expecting a German invasion and

were prepared for it? Increase the de-
fense and preparation levels of the
men. There is nothing you can’t alter
within the confines of the game system
itself.

There are a few points that could
stand some improvement, or at least
clarification. No attention is given in
the documentation to different types of
units fighting each other, such as infan-
try fighting armored units. The empha-
sis is placed on fatigue state, casualty
level, and supply state of the troops.
Although it is stated that combat me-
chanics take care of the interrelation-
ships, one tends to just push units at the
enemy, as long as they are fresh, well
supplied, and close to full strength,
with no attention given to what kind of
units. In that there are 14 different
types of battalions you are dealing
with, it would have been nice to weight
the game to take these differences more
into account. Another addition could
have been a sighting-only option, as
enemy units are always seen. It was
rare indeed if WWII corps commanders
had completely accurate intelligence as
to the placement of all enemy troops
opposing their advance.

But these points aside, Battlefront is
one of the most exciting new war games
to be issued in recent years. It provides
a whole new perspective of the battle-
field and with it a fresh approach to the
computer war game. The scenarios in-
cluded are balanced enough to chal-
lenge the veteran, yet easy enough to
learn, so the novice won’t be scared
away. Battlefront is an excellent game—
certainly one of the best of the past
year.

Battlefront

SSG

Distributed by Electronic Arts

1820 Gateway Dr.

San Mateo, CA 94404

$39.95 ©)

Aftention 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 ufility, or game,
submit it to COMPUTE!, P.O.
Box 5406, Greensboro, NC
27403, Or write for a copy of
our “Writer's Guidelines.”
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Chain Reaction

In this explosive strategy game for a
variety of computers, the contest is
never finished until your last bomb
has been thrown. The original version
is written for the Commodore 64.
We've written new translations for
the Atari ST; Amiga; Apple 11 series
(including Apple 11GS); Atari 400, 800,
XL, and XE; and IBM PC/PCjr. The
ST wversion requires a color monitor.
The Amiga version requires 512K of
memory. A joystick is required to play
the 64 and eight-bit Atari games. The
IBM PC/PCjr version of “Chain Re-
action” requires a color monitor as
well as BASIC and a color/graphics
card for the PC and cartridge BASIC
for the PCjr.

““Chain Reaction” is a clever strate-
gy game for one or two players.
Whether you play against the com-
puter or another human, the objec-
tive is the same: to eliminate all of
your opponent’s bomb-shaped
pieces from the field of play. The
game is played on a 5 X 6 grid of
squares, and the players alternate
turns, placing one bomb in a square
on each turn.

The results of a move depend
on how many bombs are already in
the chosen square and adjacent
squares. Whenever any square
reaches “critical mass,” it explodes
and sends its bombs into neighbor-

Mark Tuttle

ing squares. If those squares are
already loaded to capacity, they ex-
plode too, creating a chain reaction
that can engulf a large area of the
board.

Type in the version for your
computer and save a copy of the
program. Before you run the game,
consult the special instructions for
your computer as well. Some games
are played with keyboard controls,
while others use a joystick.

Bomb Begets Bomb

When you run Chain Reaction, it
begins by asking whether you wish
to play with one or two players. If
you've never played before, you
may want to play a game or two
against the computer to learn what
sort of strategies it favors. When
you choose to play against the com-
puter, the program also asks
whether you'd like the computer to
take the first turn.

The first part of most games
involves placement of initial pieces,
without many explosions. As the
board fills up, however, explosions
occur with increasing frequency.
Play continues until one player’s
pieces are completely eliminated
from the board.

The position of a square in the
grid determines how many bombs
it requires to create an explosion. A
corner square can hold a maximum

of one bomb. When you place a
second bomb in a corner square
that already holds one, both bombs
explode, sending a bomb of your
color into two neighboring squares.
After an explosion, the original
square is emptied.

Other squares require more
bombs to create an explosion. A
border square that isnt on a corner
can hold a maximum of two bombs.
When you place a third bomb in a
border square, its explosion sends
three bombs into the squares that
adjoin it. Squares in the center of
the game board hold the most
bombs and also create the most
devastating explosions. When you
place a fourth bomb in a central
square, it sends four bombs into
squares which adjoin that position.

When an explosion sends
bombs into adjacent squares, any
bombs in that square change color
to match the color of the exploding
bombs. Should one of the adjoining
squares surpass its limit, that
square, too, will explode, creating
the potential for even more explo-
sions. This process continues until
no more explosions are possible.

Thus, the situation in Chain
Reaction is often volatile. The lead
frequently seesaws back and forth
between players, as each creates in-
creasingly more widespread chain
reactions. Even if defeat seems al-
most certain, you can often regain
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“Chain Reaction” for the Commodore
64, an explosive strategy game.

Atari ST version of “Chain Reaction.”

CHAIN REACTION

“Chain Reaction” for the 512K Amiga.

the lead with clever play. When a
game ends, the program announces
the winner and permits you to play
a new game or quit.

Like other games of strategy
and placement, Chain Reaction re-
wards the player who can think
ahead. At first, you may be tempted
to start making explosions as quick-
ly as possible. But that's not always
the best long-term tactic. By spread-
ing bombs of your color throughout
the board, you may be able to sur-
vive chain reactions that would
otherwise wipe you out.

Commodore 64 Version
This version of Chain Reaction
(Program 1) requires at least one
joystick (plug the joystick into port
2 if you are using one joystick). If
you choose the two-player option,
the program also asks whether you
wish to use one or two joysticks. A
movable cursor of your color indi-
cates your current position on the
board. To place a bomb, move the
cursor to the desired square and
press the joystick button.

Atari ST Version

The ST version of Chain Reaction
(Program 2) runs on any 520ST or
1040ST computer. A color monitor
is required. Use the Set Preferences
option to set the computer in low
resolution before you activate ST
BASIC. Use the cursor keys to move
the cursor. To place a bomb, press
the space bar.

Amiga Version

Chain Reaction for the Amiga (Pro-
gram 3) requires 512K of memory.
Use the cursor keys to move the
cursor and press the space bar to
place a bomb in the desired square.

Apple Il Version

This version of Chain Reaction
(Program 4) runs on any Apple II-
series computer, including the
Apple IIGs. Use the I, ], K, and M
keys to move the cursor up, left,
right, and down, respectively. To
place a bomb, press the space bar.

Atari 400, 800, XL, And

XE Version

Chain Reaction for eight-bit Atari
computers (Program 5) requires a
joystick. Plug the joystick into port
1 before you run the program. This
version of Chain Reaction works
exactly like the Commodore 64
game. Move the cursor to the
square where you wish to place a
bomb, then press the fire button.

IBM PC/PCjr Version

The IBM PC/PCjr version of Chain
Reaction requires BASICA and a
color/graphics card for the PC and
cartridge BASIC for the PCjr. A
color monitor is also required.
Move the cursor with the cursor
keys and press the space bar to
place a bomb.

For instructions on entering these programs,
please refer to "COMPUTE!'s Guide to Typing
In Programs’” in this issue of COMPUTE!

Program 1. Commodore 64

Chain Reaction
CK 1@ Y=3@:DIM U(Y),H(Y),L(Y),
J(y),Tr(Y),CA(Y),CcD(Y),R
T(Y),TR(Y)

POKE 53269,0:PRINT" {CLR}
":POKE 53280,11:POKE 532
81,11 :Y=RND(-TI)
MLS="£I?"+CHR$ (8)"'" Ex;,: "
+CHRS (3)+"E23IXT"+CHRS (16
)+CHRS (248)+"LEBIET3I": PO
KE 835,08

POKE 53272,PEEK(53272)AN
D 240 OR 12

POKE 836,208:POKE 830,0:

MC 29

HR 30

XJ 49

PR 50

PP
DH

HE

EK

PR

HP

FJ

oM

PS

BR

60

70
80

98

100
118

1206

130
140

158
168

17@
180
190

2008

219

220

238

249

2508

260

POKE 831,216 :POKEB28,0:P
OKE B829,56:POKE 56334,8
POKE 1,51 :MLS=MLS:SYS(PE
EK(51)+256*PEEK(52)) :POK
E 1,55:POKE56334,]

FOR I=12296 TO 12487:REA
D J:POKE I,J:NEXT
YY=7 :XX=12:GOSUB53@ : PRIN
T" {CYN]}CUAGI MDACOGKI"
YY=1) :XX=8:GOSUB530 :PRIN
T"IBJPDM KE LHAYDMN
[YEL}Q{CYN} KM {YEL}R
GOSUB7@@:IF KT$<>"1" AN
D KTS$<>"2" THEN1OQ
NP=VAL(KTS$):IF NP=2 THE
N YY=15:GOTO160@
COMPUTER=1:YY=15:XX=9:G
OSUB53@ :PRINT " {CYN}CKJL
BODM EGMNO [ YEL}Y{CYN}
{SPACE}KM {YEL}I
GOSUB7@@:IF KT$<>"Y" AN
D KT$<>"N" THEN) 3@
TU=@:IF KT$="Y" THEN TU
=1

GOT0198

YY=15:XX=7 :GOSUB53@ : PRI
NT" {CYN}IBJPDM KE SKYNO
GCTN {YEL}Q{CYN} KM
{YEL}R

GOSUB7P@:IF KTS$<>"1" AN
D KT$<>"2" THEN1.7@

POKE 828,VAL(KTS)-1:F2=
PEEK(828)
YY=19:XX=14:GOSUB538:PR
INT" [CYN}LHDAND WAGO"
M$="0F2 Y3IP{DOWN]

{4 LEFT}EH3I(2 SPACES}
EN3(DOWN}{4 LEFT)}EH]

{2 sSPACES}EN3{DOWN}

{4 LEFT}LE2 P3@":B$="
{3 UP}":PL(@)=15:PL(1)=
10

PS(1)="v [DOWN}[2 LEFT}
[2 SPACES}":P$(2)="v
{DOWN}{2 LEFT} V":P$(3)
="VV{DOWN}{2 LEFT} Vv":P
$(4)="vv{DOwWN} {2 LEFT}V
vll

UP=79:LM=91 :RM=251 :DN=2
@7:CL(8)=15:CL(1)=18: MV
=1:MA=1:MD=1

FOR J=0 TO 24:POKE 5427
2+J,8:READ X:POKE 54272
+J,X :NEXT

FOR V=1 TO 3@:READ J(V)
:NEXT
SV=53248:MX=79:MY=92 :PO
KE 2042,1):FOR I=0 T062
:READ Q:POKE 704+I,Q:NE
XT

FOR I=] TO 30:READ CD(I
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CHAIN REACTION

The Apple 11 version of “Chain Reac-
tion" also runs on the new Apple IIGs.

CHAIN REACTION

This version of “Chain Reaction” runs
on Atari 400, 800, XL, and XE
computers.

CHATN REACTION

“Chain Reaction” for the IBM PC/PCjr.

BM

QP

CM

EX

RE

AC

HB

KF

EC

BR

EC

PK

HS

QD

Jp

RB

278

280
290

300

316

320

330

340
350

360
376
388

390
408
410

42@

430
449

450
460

470

480

490

500

518

).CA(I) :NEXT

POKE 53280,6:POKE 53281
,6:PRINT CHR$(31)"{CLR}
{BLU}";

FOR I=@ TO 23:PRINT"
{RVS}{39 SPACES}"

POKE 1063+(40*I),168:P0

KE 55335+(40*I),6:NEXT

PRINT" [RVS}{39 SPACES}
{HOME } {BLK } " :POKE2823,1

60 : POKE56295,6

POKE 53281,11:PRINT SPC
(14)" {CYN]CUAGI MDACOGK

I1{BLK}{DOWN}"

FOR I=1 TO 5:PRINT SPC(

8 )MSBSMSBSMSBSMSBSMFBSM

$ :NEXT

PRINT" {DOWN} {RVS}{BLU}
{32 SPACES]}{HOME}":POKE
SV+41,7 :GOSUB698@

X=TU :GOT037@

FG=@:FOR H=1 TO 3@:IF U
(H)>=J(H) THEN FG=1:GOS

UB710

NEXT:IF FG=1l THEN358
==X+1 :PN=PN+1

IF COMPUTER AND NOT X T

HEN POKE 53269,0:RD=0:G

0T0978

POKE SV+41,CL(X):GOT054

1)

H=MV

IF L(H)<>X+l AND L(H) T

HEN380

U(H)=U(H)+1:FS(X)=FS(X)

+1:IF L(H)=8 THEN L(H)=

X+1

GOSUB51@:PRINT PS(U(H))
IF U(H)>=J(H) THEN POKE
53269,0:G0SUB710:GOT0O3
5@

GOT0370@

XX=15:YY=24:GOSUB530:PR
INT"{CYN}FAID{RVS}{BLU}
[OFF} { CYN}KXDM{HOME } ":
FOR Z=1 TO 2000 :NEXT
XX=B8:YY=24:GOSUB53@:PRI
NT "LMDNN{ RVS } { BLU }

[OFF } {CYN }JEGMDPBOOKI
{rvs}{BLU} {OFF}{CYN]}OK
{rRvs}{BLU} {OFF}{CYN}LH
AY{HOME}"

WAIT 56320+X*F2,16,16:R

UN

IF L(0)<>X+1 THEN FS(X)

=FS(X)+U(0) : FS(-X+1)=FS
(-X+1)-U(0)
L(0O)=X+1:U(0)=U(0)+1:G0

SUB52@:PRINT P$(U(0)):R

ETURN

XX=5+(4*CA(H) ) :YY=4*CD(

MG

KF

PC

QB
sC
FF
PC

Qc
XR

MF

GC

FQ

FR

JG
XA

PE

XQ

KH

GJ
[0).¢
ED
AG
CR

RC

MO
RG

MR

5206

530

540
550

560
570
580
590

6008
610

620
630

640
650

660
670

680
690

700

718

720

738

740
7508

760
770
780
790
800
810
820
830
840
850

860
878

H) : POKE 646,CL(X) :GOSUB
530 : RETURN
XX=5+(4*CA(0)) :YY=4*CD(
0) :POKE 646,CL(X) :GOSUB
530 : RETURN

POKE 783,0:POKE 781,YY:
POKE 782,XX:SYS 65520:R
ETURN

POKE 53269,4
JY=15-(PEEK(5632@+X*F2)
AND15) :JB=PEEK(56320+X*
F2)AND16

IF JB=0 THEN4080

IF JY=8 THEN JY=3

IF JY<1 OR JY>4 THEN550@
ON JY GOT0686,620,640,6
60

IF MX-4<UP THENS558
MX=MX-32 :MV=MV-6 : MD=MD~-
1 :GOT0688

IF MX+4>DN THENS550
MX=MX+32 :MV=MV+6 : MD=MD+
1 :GOT0680

IF MY+4>RM THENS558
MY=MY+32 :MV=MV+1 : MA=MA+
1 :GOT0680

IF MY-4<LM THEN550@
MY=MY-32 :MV=MV-1:MA=MA-
1

GOSUB6 98 :GOT0550

POKE SV+4,MY:POKE SV+5,
MX : RETURN

KT$="":POKE 198,@:WAIT
{SPACE }198,1 :GET KTS$:RE
TURN

POKE 54276 ,64 :POKE 5429
@,128:POKE 24276,65:POK
E 54290,129:FOR V=1 TO
{SPACE}4

GOSUB518 :POKE 646,PL(X)
:PRINT"{RVS}{UP} {LEFT}"
M$ :GOSUB51@ :PRINT" [ BLK}
{UP} {LEFT } "M$

FOR TD=) TO 125:NEXT:NE
XT

U(H)=U(H)-J(H)

IF U(H)>@ THEN GOSUB51@
:PRINT PS$(U(H)):GOTO770
L(H)=0

IF CD(H)=) THEN790
0O=H-6 :GOSUB490

IF CA(H)=) THENB1@
0=H-1:GOSUB490@

IF CA(H)=6 THENS83@
O=H+1 :GOSUB498@

IF CD(H)=5 THEN850
0=H+6 :GOSUB490@

IF FS(@)<) OR FS(1)<1 T
HEN4 60

RETURN

LP=@:IF CD(H)=1 THENB890

KQ

GX
JC

MB
RP
SP
CD
FQ
BF

XE

EER

BR
XM
JD

GS

PB

Js

JQ

FE

MJ

SE

880

890
200

919
920

930
949

9508
960
97@

980

9908
1000
1916

1920

1039

1640

18508

1668

1878

1680

1090

11.68

1119

1120

1139

1140
1158

1160

IF L(H-6)=2 THEN KZ=H-6
:GOT0960
IF CA(H)=) THEN91Q
IF L(H-1)=2 THEN KZ=H-1
:GOT0960
IF CA(H)=6 THEN939
IF L(H+1)=2 THEN KZ=H+l
:GOT0960
IF CD(H)=5 THEN RETURN
IF L(H+6)=2 THEN KZ=H+6
:GOT0968
RETURN
LP=1 :RETURN
FOR I=1 TO 3@:RT(I)=@:T
R(I)=@:NEXT
XT=@:FOR I=1 TO 3@:IF L
(1)=2 THEN1O@0O
T1(XT+1)=I1:XT=XT+1
NEXT : RD=0
XX=16:YY=24:GOSUB53@:P
RINT" ({CYN}OUGITGIF
{HOME } "
FOR I=3@ TO 30-XT STEP
-1 :RT(I)=0:NEXT:FOR I=
1 TO XT
H=T)(I):GOSUB870
IF FG=1 AND LP AND U(H
)>@ THEN).228
IF U(H)+1=J(H) AND LP=
1 AND U(KZ)+1=J(KZ) TH
EN RT(I)=6:G0T0LL70
IF U(H)+1=J(H) AND LP=
1 THEN RT(I)=2:GOTO0LL7
@
IF U(H)+1=J(H) AND LP=
@ THEN RT(I)=1:GOTOLl7
4]
IF J(H)=2 AND LP=0 AND
U(H)=1 THEN RT(I)=1:G
0T0L17@
IF J(H)=2 AND LP=@ AND
U(H)=8 THEN RT(I)=4:G
0T01170
IF J(H)=2 AND LP=1 AND
U(H)=1 THEN RT(I)=4:G
0T01178
IF U(KZ)+1=J(KZ) THEN
{SPACE }JRT(1)=1:GOTOL17
4}

IF U(H)+2>=J(H) AND LP
=) AND U(KZ)+l< J(KZ)
{SPACE }JTHEN RT(I)=5:GO
T0OL170@

IF U(H)+2>=J(H) AND LP
=@ THEN RT(I)=3:GOTOll
70

IF U(H)+2>=J(H) THEN R
T(I)=2:GOT01L17@

IF LP=@ THEN RT(I)=2:G
OT01178

RT(I)=1
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APPLE SOFTWARE

Minipix 14.69
APPLE SOFTWARE  Moebius 35.95
MouseWrite 94.95
Adv. Construction 30.50  Munch-A-Bug 23.95
Airheart 22.85  NATO Commander 19.45
IBM  Algeblaster 26.95  PFS: Plan 69.95
Alpha Plot 24.89  PFS: Write 69.95
ASC Il Express 132.85  ASC Il Express 73.95  PFS: File 69.95
Balance of Power 34.55  Auto Works 27.95  PFS: Graph 69.95
Ballyhoo 27.85  Bag of Tricks 2 28.95  Piece of Cake Math 19,95
Bank Street Writer 46.50  Bank Street Filer 39.95  Pinpoint 39,95
Breakers 30.85  Bank Street Mailer 39.95  Prince 48.95
Certificate Maker 41.95  Bank Street Writer 39.95  Printographer 23.95
Crossstalk 94.95  Bank Street Speller ~ 39.95  Printmaster 27.95
dBase Il + 419.95  Bard's Tale 21.50  Prl, Sh. (Color Prir) 26,49
Dollars & Sense 10485  Beagle Bag 14.95  Pri Shp Gr. #1,2, 0r 3 14.49
Easy 97.50  Beagle Basic 17.69  Print Shop Comp. 2349
Einstein Writer 69.95  Beagle Graphics 29.95  Probyter 17.69
=———  Electric Disk 199.95  Beneath Apple DOS  13.95 Pronio DOS 14.69
———  Flight Sim 28.49  Bigl 17.68  Prof. tour gotl 25.89
=———  Fonlrix 2.5 83.00  Bookends 64.95  Power Print 2495
=———  Frlpks1thru13 ea.13.00  Bop & Wrestle 2095  Quicken 48495
== Framework | 419.95  Breakers 30.95 Report Card 31.95
=———  Fully Powered PC 24.85  Captain Goodnight 19.95  Rescue on Fractalus  23.50
=== Gamecard il 33.95  Carmen Sandiego 22.95  Reportworks 68,95
F——— "] 20.95  Certificale Maker 32.95 Rescue Raiders 24.95
=——  Graphics Expander 27.95  Chart'n Graph Tibx 23.85  Science tool kit 39,95
=———=  Hacker 2095  Classmates 34.95  Sensible Grammar 52,95
= Hacker |l 2655  Computer Quarterback 27.5  Sensible Speller 63,95
| 3149 Complete Graphics 2795 Shape Mechanic 20.00
———  King's Quest | orli CALL  Crypt of Medea 2195 gideways 41.95
Knowledgeman 2.0  319.85  Database Toolbox 23.95  gjlicon Salad 12,69
Lotus CALL  Dazle Draw 385 gpiox 24,25
Mngng Yr Money 10495  D-Code 20,49 Speliworks 27.95
Micro Cookbook 2,00  DiskQuick 1549 goiiire Simulator 2475

Microsoft Word 239.85  Dollars & Sense 67.95 sp "
py Hunter 26.00
Multiplan 110.95  DOS Boss 1269 olicky Bear ABC 22.95
Norlon Utiities 5595  Double-Take T s e o
=———=  Opticn Board 73.00  Eidolon 2285 o8 — 508

== PFs: Access 5995  Essential DataDup 20,95 Mo i

=—— PF5:Files 7595 ExtraK 2049  Numbers 2,95
=== PFSiFirstChoice 10435 Fantavision 2349  Reading 22,95
=== PF3:Griph 7595  Fat Cat 1769 Spellgrabber 295
=—= PFS:Plan 7595 Flex Type 1495  Townbuilder 2295
=== PFS: Write 7585  Fonix 1.5 53.25 _ Typing 2.95
&==——  Print Shop 3495  Fnipks 1thru 13 ea. 13,00 Summer Games | or Il 22.95
= Print Shop Cmpn. 3295  Font Works 3495 SuperCalc 3A 109.95
= Print Shop Gr. #1 19.95  Forecast 35.00 Terrapin Logo 54.50
=——  Ff:Base 5000 339.95  Frame-Up 14.85  Think Tank 88.89
=———  Aeflex 56.95 Gato 2045  Thinkworks 68.95
=—— HReport Card 285  GlJoe 19.85  Time is Money 56.95
=————  Sidekick protected 23,00  Graphics Department  64.95  Tip Disk #1 12,00
=———  Sidekick not profected 44, Graphic Magician 26.95 Toy Shop 39.95
———  Sideways Ver. £ 39.95  Graphworks 56.95  Transylvania 11.95
=———  Speedkey 10495  GPLE 2595  Trinity 27.95
Spy Hunter 2595  Handler Package 6495  Triple-Dump 20.49
SuperCale 3 239.95  Impossible Mission 23.50  Turbo Database Tlbx  39.95
Suwh{ 35.50 L. Silver 1569 Turbo Pascal 3.0 34,95
Switt Cale 97.95  Jeeves 385 Tyrhg Tutor 20.50
Symphony CALL  Karateka 19.45 Typel 29,95
Think Tank 99.95  Knight of Diamonds  13.85 JE° 33.25
Time Is Money 71.85  Kids on Keys 17.85 Ultima IV 33‘25
Traveling Sidekick 36.85  Kid Writer 18.89 1 eretanding IIE 17.95
Turbo Database Tlox  39.95  King's Quest lorll 2800 Herstanend o
Turbo Lighting 56,95 Koronis Rift R bl R

Turbo Pascal 3.0 5395  Legacy of Liylgamyn 22,95  Utility City y
Turbo Prolog §3.95  List Handler 36,95  Video Toolbox 2.9
Turbo Tutor 2395  Locksmith 5695  Visable 6502 3173
Ultima Il 3549 Macroworks 1795  Wilderness 38.95
Visable 8088 3585  Mngng YrMoney  103.95 Wizardry 27.95
Volkswriter Dix #3 141,00  Megaworks 68.95 Wizard's Toolbox 23.95
Web. Spell Checker 4185 Merlin 37.95  Wizprint 14.49
Wizardry 35.95  Merlin Pro 55.95  Word Handler 36.95
Word Perfect 219.95  Merlin Combo 63.95 Word Perfect 125,95
Wordstar 214.85  Micro Cookbook 2145  World's Grist Fthall 22,95
Wordstar 20004 353.95  Millionaire 31.95  Write Choice 41.95

SILICON EXPRESS

5955 E. Main St. Columbus, Ohio 43213
1-614-868-6868

HARDWARE

Compuserve Starter  21.95

APPLE itk ot i
isk Nolcher 4.95
COMMODORE  Flip-n-File 10.95
Lemon 31.95
Ballyhoo 2243 Lime 48.95
Acrojet 24.95  Clip Art (Vol 1) 16,49
la\l'rfgl:s?:;I g;?g gllp Ai? (Vol 2) 21.95 APPLE HARDWARE
: opy I+ 17.95
Ballblazer 22.95 Crosysword Magic 28.95 80 Col. 64K Card (Il E) 49.95
Back to Basics 13495 CrusadeinEurope 2295  Apple Catll 84.95
Bank Street Storybook 27.95 ¢ yhroate 22.45  Disk Drive Cont
Bank Street Speller 3495 oo - 27.95  Disk Drive Hi Tech
Bank Street Writer 34.95 Gibson Light Pen
Basic Toolki 295 Early Games b ]
Blazing Paddles 245 Ay asABC's 2140 S e
Brrwed Time 641128 20.05  Enchanter 24 (NP
Carmen Sandiego 2295  Family Roots 149.95 G:appler Esenal]
Color Me 20,95  Fraction Faclory 19.95 Ho:ﬂgk"
Cotdwn to Shtdwn 20,95  F-15 Strike Eagle 2000 o™ oo e e
Fast Tracks 2095 Graphics Expander 2295 Tl DISLE
Gertrude's Secrets 20,95  Ghost Busters 2385 | acer 128 Computer
g I J;Ie ? 19.95 ri,l%thker‘s Guide gg;: Mach |l Joysticf
raphics Magician 27.95  Inlidel " M i
cngpm cnq 79.95  Load Runner 19.45 Miaccrgrlummcek
Grt Amer Road Race  20.95  Magic Spells 20.75  Mockingboard A or B
Hacker 2095  Mastertype 2295 Mockingboard €
Jet 64/128 27.95  Math Blaster 26.95 Mockingboard D
Jet Combat Simulator 20.95  Micro Lg. Baseball 22.95  Multiram CX 512K _
Karateka 19.45  Micro Lg. Manager 2285  Multiram IIE 80/64K —
Kennedy Approach 24.95  Micro Lg. Team 1395  Paddlesticks ———
Kola Pad 54.95  Mind Forever Voy.  24.95  Parallel Printer Card ]
Kung Fu 20.95  Music Construction  24.75  Prometheus 12004 =
Little Comp. People  24.85  Newsroom 30.95  Printt ————
=ai||‘0rder Monsters §:g: gne-On-One 24.03 Super Serial Card =
erlin 4 itstop Il 23.50  System Saver Fan ————
Mig Alley Ace 24.95 Planalil'al! 2249 1|Y|underSCIuck "
Multiplan 64/128 43.95  Reader Rabbit 22.75  Wildcard Il e
Music Shop 31.95  Sargon lll 2720  ZEE 80A Checkmate 5495 e
Nato Commander 19.95  Sat (Harcort Brace) 45.00  Zoom IIE 10295 =SSe
:;ger’:ﬁfip ;;gg geastnlker 2249 e
: File 8 orcerer 25.95 —_—
;ﬂn; g:op ad gggg Speed Reader Il 36.95  PRINTERS
nt Shop Comp. ! Spellbreaker 26.95
Pr. Shop Gr. 1,2,0r3  13.85 sgen It 2695  Star Lvi210 199.95
Rescue on Fractalus  22.95  Spy Hunter 26.00  Star NX-10 255.00
Scrabble 64/128 27.95  Starcross 27.95  Star Powertype 344.95
Sideways 2095  Suspect 2595  Printer Stand 16.95
Silent Service 19.95  Suspended 27.95  Okidata 182P 229.95
gpltllrde ;:a gggg ;emplg of Apshai Tri  22.95 g;l:me? 20 o 229.93
preadsheet i Tini 2249 ored prntr ribbons  CAL|
Spy vs. Spy 20.85 Typn:; Tutor lll 28.95  Color Paper Pack 12.95
Sticky Bear ABC 20.85  Will Writer 27,95  Print Shop Refilly2 25
Numbers 20.95  Winter Games 22.95
gﬁposms gggg w!hbriﬂgﬂ 22.49
apes : itness 2249  MONITORS
Summer Games | or I 22.95 Word Attack 26.95
Temple of Apshal Tril. 22.45  World's Grist Bsball  19.95  Magnavox Monitors  CALL
World's Grtst Bsball ~ 19.95  Zork | 2249  Amdek Color 600 414.99
World's Grist Fiball 2295 Zork llor lil 25.95  Samsung Color Mntr  169.96

YOUR ORDER FORM
SILICON EXPRESS

5955 E. Main Street Columbus, Ohio 43213
NAME

Add $3.00 shipping, 4 95in Hawaii and Alaska. MasterCard, Visa accepted. Personal checks
allow 2 weeks. 5.5% sales tax for Ohio residents. Relurns accepted within 30 days. 20%
restocking fee if not replaced with same item. Compatibility not guaranteed.
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QQ
CF
HP

HC

DX

Js

QP

Qc

Ss

BR

GS

HQ

CF

XK

JA

CB

AD

DQ

1178
1180

1190
1200
1210

1220

1230

1249

12508

1260

1270

12808

1299

1308

1318

1320

1330

1349

1350

1360

1370

1380

1399

14009

NEXT I:TC=1:2T=0:AB=6
FOR I=1 TO XT:IF RT(I)
=AB THEN TR(TC)=I:ZT=2Z
T+1 : TC=TC+1

NEXT:IF ZT>@ THEN1210
AB=AB-1 :GOT01180
DH=INT(ZT*RND(1))+1:HD
=TR(DH) :H=T1 (HD)
XX=15:YY=24 :GOSUB53@:P
RINT" {RVS}{BLU}

{11 sSPACES}{HOME}":FG=
FG+1 :GOT0418

DATA 126,102,1082,126,1
92,102,1982,0,102,102,1
92,162,102,102,126,0
DATA 126,98,96,96,96,9
8,126,8,126,98,96,124,
96,98,126,0,126,98
DATA 98,1206,96,96,96,0
,126,102,96,110,102,10
2,126,0,126,90,24,24
DATA 24,90,126,8,96,96
,96,96,98,98,126,8,102
,118,126,126,118,102
DATA 1082,8,99,119,127,
167,99,99,99,8,126,182
,102,182,162,1062,126
DATA @,126,102,102,126
,96,96,96,0,126,102,10
2,126,120,108,102,0
DATA 126,102,96,126,6,
162,126,9,126,90,24,24
124,24,24,8,124,102
DATA 1£2,124,162,1082,1
24,0,56,24,24,24,24,24
,60,0,60,54,6,12,48
DATA 48,62,9,30,12,12,
12,12,108,124,0,230,10
8,120,112,128,108

DATA 230,6,231,162,182
,126,102,102,231,08,0,8
,16,124,222,190,254
DATA 124,198,198,198,2
14,254,238,198,0,231,1
©92,102,102,102,60,24
DATA ©9,0,4,0,12,64,10,
9,0,0,0,12,64,12,0,0,4
,8,12,128,12,0,08,50

DATA 244,47,2,3,3,3,3,
2,3,4,4,4,4,3,3,4,4.,4,
4,3,3,4,4,4,4,3,2,3
DATA 3,3,3,2,9,90,9,0,0
.9,126,0,30,192,0,3,19
2,0,3,192,0,3,9,0,0
DATA ©,9,0,0,9,9,8,90,0
:90,0,0,0,9,9,0,0,0,0,0
.9,0,4,9,9,0,0,192,08
DATA 3,192,08,3,192,0,3
,120,0,39,0,0,0,1,1,1,
2005300810550 6525
DATA 2,2,2,3,2,4,2,5,2
+6,3,1,3,2,3,3,3,4,3,5
¢3,6,4,1,4,2,4,3,4
DATA 4,4,5,4,6,5,1,5,2
+5¢3,5,4,5,5,5,6

Program 2. Atari ST Chain

Reaction

Version by Tim Midkiff, Editorial

Programmer

10 OPENW 2:FULLW 2:CLEARW 2:
RANDDMIZE O

20 DIM u(4,5),1(4,5),j(4,5),
rt(30),tr (30),tx (30) ,ty (3
o)

30 FOR i=0 TO 1:fs(i)=0:hx (i
)=01hy (i)=0:NEXT

40 FOR i=0 TO 4:FOR j=0 TO 5

tu(i, j)=0:1(i,j)=0:3i,])
=4: NEXT

{0

100

120
130

140

160
170

180
190
200
210
220
230

240
250

2860

270

280

290
300

320
330
340
350

360

390
400

410
420

460

470

480

j(i,0)=3:15(i,5)=3:1NEXT

RESTORE 70:FOR j=1 TO 4:j
{0,3)=3:3j(4,3j)=3:READ a,b

:j{a,b)=2:NEXT

DATA 0,0,0,5,4,0,4,5

RESTORE 110:FOR i=0 TO 12

:READ a%$:FOR j=1 TO 3

c$=MID$(a%,j,1):co=VAL(c%

)X125:POKE intin+j%2,co:N

EXT

POKE intin,i:POKE contrl,

14: POKE contrl+é6,4:vdisys
(0) :NEXT

DATA 224,541,665,651,000,

700,500,300, 100,070,050,0

30,010

RANDOMIZE O

COLOR 4:G0TOXY 0,3:PRINT

TAB(14)"CHAIN REACTION";

COLOR 3:GOTOXY 7,6:PRINT
"Number of players (1/2)7
]

np=VAL (INPUT$(1)): IF np<>
1 AND np<>2 THEN 150

IF np=2 THEN 210

GOTOXY 0,9:PRINT TAB(10)"

Computer first (Y/N)7?";

tu=ASC(INPUT%(1)):IF tu>1

00 THEN tu=tu-32

IF tu<>89 AND tu<>78 THEN
180

tu=ABS (tu=89)

COLOR 4:PRINT:CLEARW 2:G0

TOXY 11,0:PRINT "CHAIN RE

ACTION"; : GOSUB &50

tu=-tu+l:co=tu%d4+5

IF np=1 AND tu=0 THEN GOS

UB 970:GOTO 260

GOSUB 400

IF 1(y,x)<>tu+1 AND 1 (y,x
}<>0 THEN 240
pu=uly,x):uly,x)=pu+i:fs(
tu)=fs(tuw)+1:IF 1(y,x)=0
THEN 1 (y,x)=tu+1

GOSUB 770

IF uf{y,x)=j(y,x) THEN 300

GOTO 220

e=0:fg=0:FOR p=0 TO 4:FOR
Q=0 TO S:y=p:x=q

IF uly,x)>=j(y,x) AND e=0
THEN +g9=1:6G08UB 4%0

NEXT q,p:IF e=1 THEN 350
IF fg=1 THEN 300

GOTO 220

COLOR 3:GOTOXY 13,17:PRIN

T "GAME OVER";

FOR i=1 TO 3:PRINT CHR%(7
)3:FOR j=1 TO S00:NEXT:NE

XT

GOTOXY 4,17:PRINT "Press

space bar to play again."

H

k=INP(2):IF k<>32 THEN 38
o]

CLEARW 2:CLEAR:GOTO 20
x=hx (tu) : y=hy (tu) : GOSUB 7
10:PRINT CHR%(7);
dx=0:dy=0: k=INP(2)

IF k= 32 THEN hx (tu)=x:hy
(tw)=y:co=0:60SUB 710:co=
tux4+5: RETURN

IF k=200 THEN IF y>0 THEN
dy=-1
IF k=208 THEN IF y<4 THEN
dy=1
IF k=203 THEN IF x>0 THEN
dx=-1
IF k=205 THEN IF %<5 THEN
dx=1
IF dx=0 AND dy=0 THEN 410

co=0:G08SUB 710:x=x+dx:y=y

490
500

S10
520
S30
S40

S50

S60

570

580

S0

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

+dy:co=tux4+5:6G0SUB 710:6
O0TO 410
tx=x:ty=y:co=4:G0SUB 710
IF tx>0 THEN x=tx-1:G0SUB
570

IF tx<5 THEN x=tx+1:G0SUB
570

x=tx:IF ty>0 THEN y=ty-1:
GOSUB 570

IF ty<4 THEN y=ty+1:GO0SUB
570

IF fs(0)<1 OR fs(1)<1 THE
N e=1
y=ty:pu=uly,x)uly,x)=pu-—
Jly,x):608UB 770:IF ufy,x
)=0 THEN 1 (y,x)=0
co=0:x=tx:y=ty:GOSUB 710:
RETURN

IF 1(y,x)<>tu+l THEN fs(t
u)=fs(tu) +uly,x):fs(—tu+l
)=fs{-tu+l)-uly,xn)
1(y,x)=tu+l:pu=uly,x)zuly
,¥)=pu+1:605UB 770:RETURN

1p=0:IF y>0 THEN IF 1 (y-1
s ®)=2 THEN ay=y-1:G0TO &4
(o]

IF x>0 THEN IF 1l(y,x-1)=2
THEN ax=x-1:G0T0 &40

IF %<5 THEN IF 1l(y,x+1)=2
THEN ax=x+1:G0TD &40

IF y<4 THEN IF 1(y+1,x)=2
THEN ay=y+1:G0TD &40
RETURN

1p=1:RETURN

COLOR 1,1,2:FOR y=0 TO 4:
yy=28%y+12:FOR x=0 TO S:x
x=32%x+59

LINEF xx,yy,xx+30,yy:LINE
F xx+30,yy,xx+30,yy+2&
LINEF xx+30,yy+2&6,XX,yy+2
6:LINEF xx,yy+26,xx,YY
NEXT x,y:RETURN

COLOR 1,0,tu%4+4+i:CIRCLE
bx,by,i:RETURN

COLOR 1,0,0:CIRCLE bx,by,
4-i : RETURN
yy=28%y+11:xux=32%x+58: COL
OR 1,co,co

LINEF xx,yy,*xx+32,yy:LINE
F ux+32,yy,xx+32,yy+28
LINEF xx+32,yy+28,xx,yy+2
B:LINEF xx,yy+28,xx,yy
LINEF xx+2,yy+2,ux+30,yy+
Z2:LINEF »xx+30,yy+2,xx+30,
yy+26

LINEF xx+30,yy+26,x%+2,yy
+26: LINEF xx+2,yy+2&6, ux+2
s Yy+2

RETURN

yy=28%y+12: ux=32%x+59

ON pu+1 GOSUB 890,900,910
s 930,950,950
k=u(y,x)+1: IF k=6-THEN k=
S

ON k GOTO 810,820,830,850
;870,870

RETURN

FOR i=1 TO 4:bx=xx+15:by=
yy+13: GOSUB &F0:NEXT:RETU
RN

by=yy+13:FOR i=1 TO 4:bx=
x%x+9:GOSUB 690
bx=xx+21:G0SUB &690:NEXT:R
ETURN

FOR i=1 TO 4:bx=xx+15:by=
yy+9: GOSUB &90:by=yy+17
bx=xx+9: GOSUB &90:bx=xx+2
1: GOSUB &690:NEXT:RETURN
FOR i=1 TO 4:by=yy+13:1bx=
®*®x+F: GOSUB 690:bx=xx+21:6
0OSUB &90
bx=xx+15:by=yy+7: GOSUB &9
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O:by=yy+19:GOSUB 690:NEXT

: RETURN
890 RETURN
900 FOR i=0 TOD 3:bx=xx+15:by=
yy+13: 6OSUB 700:NEXT:RETU
RN
210 by=yy+13:FOR i=0 TO 3:bx=
®x+9:G0OSUB 700
920 bx=xx+21:60SUB 700:NEXT:R
ETURN
930 FOR i=0 TO 3:bx=xx+15S:by=
yy+9:GOSUB 700:by=yy+17
40 bx=xx+F:60SUB 700:bx=xx+2
1:G0SUB 700:NEXT:RETURN
950 FOR i=0 TO 3:by=yy+13:bx=
xx+F:G0SUB 700:1bx=xx+21:06
OSUB 700
960 bx=xx+15S:by=yy+7:6G0SUB 70
O:by=yy+1916G05UB 7001 NEXT
:tRETURN
970 ®t=0:FOR y=0 TO 4:FOR x=0
TO S:IF l(y,x)=2 THEN 99
0
80 wt=xt+lsty(xt)=y:txixt)=x
990 NEXT %,y
1000 GOTOXY 0,16:PRINT:PRINT T
AB(15)"Thinking..."3;
1010 FOR i=1 TO xt:rt(i)=0:tr(
1)=0:1y=ty(i):x=tx (i) :GOSU
B 590
1020 IF fg=1 AND 1p<>0 AND ufly
s%) >0 THEN 1230
1030 IF uly,x)+1<>j(y,x) THEN
1070
1040 IF 1p=1 AND ufay,ax)+1=j{
ay,ax) THEN rt (i)=6:G0TO
1180
1050 IF lp=1 THEN rt(i)=2:60TO0
1180
1060 IF 1p=0 THEN rt(i)=1:G0TO
1180
1070 IF j(y,x)<>2 THEN 1110
1080 IF 1p=0 AND uly,x)=1 THEN
rt(i)=1:G0TO 1180
1090 IF 1p=0 AND u(y,x)=0 THEN
rt(i)=4:G0T0O 1180
1100 IF 1p=1 AND u(ly,x)=1 THEN
rt{(i)=4:G0T0 1180
1110 IF utay,ax)+1=jlay,ax) TH
EN rt(i)=1:60TO 1180
1120 IF uly,x)+2<j(y,x) THEN 1
160
1130 IF 1p=1 AND ulay,ax)+1<j(
ayyax) THEN rt(i)=5:60TO
1180
1140 IF 1p=0 THEN rt(i)=3:G0TO
1180
1150 rt(i)=2:60T0 1180
1160 IF 1p=0 THEN rt(i)=2:G0TO
1180
1170 rt(i)=1
1180 NEXT:zt=0:ab=6
1190 FOR i=1 TO xt:IF rt(i)=ab
THEN zt=zt+l:tr(zt)=i
1200 NEXT:IF zt>0 THEN 1220
1210 ab=ab-1:G0OTO 1190
1220 dh=INT(ztXRND)+1:hd=tr (dh
):y=ty{hd) :x=tx (hd)
1230 GOTOXY O, 16:PRINT:PRINT T

AB(15)"
g+1:RETURN

";:1fo=F

Program 3. Amiga Chain
Reaction

Version by Tim Midkiff, Editorial
Programmer

DEFINT a-z:DEFSNG r,g,b<
SCREEN 1,320,200,3,1:WINDOW 3,""
,(0,0)-(311,186),16,1:WINDOW OUT

PUT 3:COLOR 3,0+<

DIM s(42,1),u(4,5),p(4,5),3(4,5)
,bx(4,5),by(4,5),n(1,5),er(528),
wl(255),w2(255),rt(30),tr(30),tx
(30),ty(30)<

FOR i=@ TO 255:wl(i)=RND*255-128
:w2(1i)=RND*255-128:NEXT<

RESTORE PaletteData:FOR i=@ TO 7
:READ r,qg,b:PALETTE i, r,qg,b:NEXT
<

PaletteData: <

DATA ©0,0,.7,94,0,0,.8,.8,0,.7,.7,
ol 33 487,10, 9,:09,59,:6,0,0,0;
6,0<

WIDTH 40:CLS:RANDOMIZE TIMER<
GOSUB InitShapes:e=0+<

FOR i=1 TO 3:FOR j=1 TO 4:j(i,3)
=4:NEXT:j(1i,0)=3:3j(1i,5)=3:NEXT<
RESTORE Corners:FOR j=1 TO 4:j(@
+3)=3:3(4,3)=3:READ a,b:j(a,b)=2
:NEXT+<

Corners: DATA ©,0,0,5,4,0,4,5%
RESTORE BombPos:FOR i=1 TO 4:FOR
j=1 TO i:READ bx(i,j).,by(i,j):NE
XT j,i<
bx(4,5)=bx(4,4):by(4,5)=by(4,4)+<
BombPos: DATA 13,9,6,9,20,9,13,5
+4,15,22,15,13,3,13,17,4,9,22,9+4
LOCATE 8, 14:PRINT "CHAIN REACTIO
N'<

LOCATE 12,9:PRINT "Number of pla
yers (1/2)2";«

WHILE np<>1l AND np<>2:np=VAL(INK
EY$) :WEND<

IF np<>2 THEN<

LOCATE 16,1@:PRINT "Computer fir
st (Y/N)?";<

WHILE k$<>"Y" AND kS$<>"N":k$=UCA
SES(INKEYS) :WEND<
tu=ABS(kS$="Y" )<

END IF<

CLS:COLOR 3,1:LOCATE 1,13:PRINT
" CHAIN REACTION ";<

GOSUB DrawGrid<

-

MainLoop:+

WHILE e=@:tu=-tu+l:co=tu+6+

IF np=1 AND tu=@ THEN<

GOSUB Computer<

ELSE<

GOSUB Human<

WHILE p(y,x)<>tu+l AND p(y,x):GO
SUB Human :WEND<

END IF<
u(y,x)=u(y,x)+1:FS(tu)=FS(tu)+1:
IF p(y,x)=0 THEN p(y,x)=tu+l<
GOSUB PlaceBomb+<

IF u(y,x)=j(y,x) THEN <
CheckGrid: e=0:fg=@:FOR p=0 TO 4
:FOR g=@ TO S5:y=p:x=q<

IF u(y,x)>=j(y,x) AND e=8 THEN f
g=1:GOSUB FullSgquare<

NEXT q,p:IF fg=1 AND e=@ THEN Ch
eckGrid+<

END IF<

WEND+<

-

EndGame: <

COLOR 3,1:LOCATE 24,15:PRINT " G
AME OVER ";:FOR i=1 TO 10000 :NEX
T<

LOCATE 24,5:PRINT " Press space
bar to play again. ";<
k$="":WHILE k$<>" ":k$=INKEYS$:WE
ND+<

SCREEN CLOSE 3:WINDOW CLOSE 3:RU
N<

%

Human:«<

WHILE INKEY$<>"":WEND:x=hx(tu):y
=hy(tu) :dx=0:dy=0:GOSUB DrawCurs
or:k$=""<

WHILE k$<>" ":k$=INKEYS$<

IF k$=CHR$(28) THEN IF y>@ THEN

dy=-1+

IF k$=CHR$(29) THEN IF y<4 THEN
dy=1+<

IF k$=CHR$(31) THEN IF x>@ THEN
dx==1+

IF k$=CHR$(30) THEN IF x<5 THEN
dx=1<

IF dx<>@ OR dy<>@ THEN<
co=0:GOSUB DrawCurser<
x=x+dx:y=y+dy:co=tu+6:GOSUB Draw
Cursor+<

dx=0:dy=0+<

END IF<

WEND:hx(tu)=x:hy(tu)=y<
co=@:GOSUB DrawCursor:co=tu+6 :RE
TURN<

£l

FullSquare:<
r=0:yy=32*y+15:xx=36*x+50:WAVE @
+W1:WAVE 1,w2<

FOR i=1 TO 4:PUT(xx+2,yy+2),er,P
SET+<

FOR j=1 TO 4:n(1,3j)=INT(RND*3)-1
:NEXT<
r=-r+l:k=u(y,x)+1l:bn=co-6:IF k=6
THEN k=5<

ON k GOSUB b@,bl,b2,b3,b4,bd«
FOR m=255 TO 1@ STEP-20:SOUND 10
@,.1,m,0<

SOUND 1086, .1,m,3:FOR n=1 TO RND*
20:NEXT n,m:NEXT<
tx=x:ty=y:J1=0:Kl=k-1:y1=32*y+15
+by(1,1):x1=36*x+5@+bx(1,1)<

IF tx>@ THEN x=tx-1:dx=-1:dy=0:G

OSUB ExplodeBombs:GOSUB AddBomb<
IF tx<5 THEN x=tx+l:dx=1:dy=0:G0
SUB ExplodeBombs:GOSUB AddBomb+<
x=tx:IF ty>@ THEN y=ty=l:dy=-1:d
Xx=0:GOSUB ExplodeBombs:GOSUB Add

Bomb<

IF ty<4 THEN y=ty+l:dy=1:dx=0:G0
SUB ExplodeBombs:GOSUB AddBomb<
IF FS(@)<1 OR FS(1)<1 THEN e=1<
y=ty:uly,x)=uly,x)-j(y,x) :GOSUB
flaceBomb:IF u(y,x)=0 THEN p(y,x
=<

RETURN<
%

AddBomb: <

IF p(y,x)<>tu+l THEN FS(tu)=FS(t
u)+u(y,x) :FS(-tu+l)=FS(-tu+l)-u(
Y.X)4
ply,x)=tu+l:u(y,x)=uly,x)+1:G0SU
B PlaceBomb:RETURN<

-

DrawGrid:<

FOR y=0@ TO 4:yy=32*y+16:FOR x=0
TO 5:xx=36%x+51+
LINE(xx,yy)-(xx+34,yy+30),2,b<
NEXT x,y<
GET(xx+1,yy+1l)-(xx+33,yy+29) ,er:
RETURN<

“

DrawCursor : <
Yy=32*y+15:xx=36*x+50+
LINE(xx,yy)-(xx+36,yy+32),co,b<
LINE(xx+2,yy+2)-(xx+34,yy+38),co
.rb‘

RETURN<

<

PlaceBomb: <
yy=32*y+15:xx=36*x+50 : r=0:bn=co-
64
PUT(xx+2,yy+2),er,PSET:k=u(y,x)+
1:IF k=6 THEN k=54

ON k GOTO bd,bl,b2,b3,bd4,bd<

b@: RETURN<

bl: PUT(xx+bx(1l,k-1),yy+by(1l,k-1
)),s(@,bn) : RETURN<

b2: FOR j=1 TO k-1:PUT(xx+bx(2,]j
)+n(r,3j),yy+by(2,j)+n(r,3)),s(8,
bn) :NEXT : RETURN<

b3: FOR j=1 TO k-1:PUT(xx+bx(3,3j
)+n(r,j),yy+by(3,3j)+n(r,3j)}.s(@,
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bn) :NEXT: RETURN<

b4: FOR j=1 TO k-1:PUT(xx+bx(4,]
)+n(r,j),yy+by(4,3)+n(r,3)),s(@,
bn) : NEXT : RETURN<

r3

CheckNeighbor : <

fp=1:1IF y>@ THEN IF p(y-1,x)=2 T
HEN ay=y-1:RETURN<

IF x>@ THEN IF p(y,x-1)=2 THEN a
Xx=X-1:RETURN<

IF x<5 THEN IF p(y,x+1)=2 THEN a
x=x+1 : RETURN<

IF y<4 THEN IF p(y+l,x)=2 THEN a
y=y+1: RETURN<

fp=0: RETURN<

<

Computer:<
xt=@:FOR y=8 TO 4:FOR x=0 TO 5+
IF p(y,x)<>2 THEN xt=xt+l:ty(xt)
=y:tx(xt)=x<

NEXT x,y+<

LOCATE 24,15:COLOR 3,8:PRINT "Th
inking...";4

FOR i=1 TO xt:rt(i)=@:tr(i)=0:y=
ty(i):x=tx(i):GOSUB CheckNeighbo
r+<

IF fg=1 AND fp AND u(y,x)>@ THEN
EndComputer+

IF u(y,x)+1=j(y,x) THEN <

IF fp=1 AND u(ay,ax)+1=j(ay,ax)
THEN rt(i)=6:G0TO CheckNext+<

IF fp=1 THEN rt(i)=2:G0TO CheckN
ext<

IF fp=0F THEN rt(i)=1:GOTO CheckN
ext<

END IF<

IF j(y,x)=2 THEN<

IF fp=0 AND u(y,x)=1 THEN rt(i)=
1:GOTO CheckNext<

IF fp=@ AND u(y,x)=8 THEN rt(i)=
4:GOTO CheckNext<

IF fp=1 AND u(y,x)=1 THEN rt(i)=
4 :GOTO CheckNext<

END IF<

IF u(ay,ax)+l=j(ay,ax) THEN rt(i
)=1:GOTO CheckNext<

IF u(y,x)+2>=j(y,x) THEN<

IF fp=1 AND u(ay,ax)+l<j(ay,ax)
THEN rt(i)=5:GO0TO CheckNext<

IF fp=0 THEN rt(i)=3:GOTO CheckN
ext<

rt(i)=2:G0T0 CheckNext<

END IF<

IF fp=@ THEN rt(i)=2:GOTO CheckN
ext<
rt(i)=1<
CheckNext:
WHILE zt=0<
FOR i=1 TO xt:IF rt(i)=ab THEN z
t=zt+l:tr(zt)=i<

NEXT:ab=ab-1+4

WEND<
dh=INT(zt*RND)+1l:hd=tr(dh) :y=ty(
hd) :x=tx(hd)=<

EndComputer:

NEXT:zt=0:ab=6%

LOCATE 24,15:PRINT
";:fg=fg+1:RETURN4

<

ExplodeBombs: 4
J1=J1+1l:xx=x1=-bx(1l,1):yy=yl-by(1l
+1):5=1887 :bn=co-6+

WAVE ©,SIN:SOUND 668,.5,255<

FOR j=1 TO 500 :NEXT:SOUND &,0,0<
PUT(xx+bx(K1,J1)+n(r,J1),yy+by(K
1,J1)+n(r,J1)),s(@,bn)<

IF dy=@ THEN <
X2=x1+35*dx:dx=dx*4:PUT(x1,yl),s
(8,bn)<

FOR i=x1 TO X2 STEP dx:s=s5-40:S0
UND s,1,50+
PUT(i,yl),s(8,bn):PUT(i+dx,yl),s
(@,bn) :NEXT+<

PUT(xx+3,yy+3),er<

ELSE<
¥2=yl+31*dy:dy=dy*4:PUT(x1l,yl),s
(8,bn)<

FOR i=yl TO Y2 STEP dy:s=s-40:S0
UND s,1,50+<
PUT(x1,1i),s(@,bn):PUT(x1,i+dy),s
(8,bn) :NEXT<

PUT(xx+3,yy+3) ,er<

END IF<

RETURN<

<

InitShapes: <

RESTORE RedBomb<

FOR j=@ TO 1:FOR i=8@ TO 42+

READ a$:s(i,j)=VAL("&H"+a$) :NEXT
i, j:RETURN<

%

RedBomb: DATA B,D,3,200,400,400,
9,1800<

DATA 3000, 1B0d,A00,400, A00, 1800,
9,0+

DATA ©0,0,0,E08,2780,4FC0@,E4E@,F5
Ed<

DATA FBE@,F5Ed,64C0, 3F80, EAG, 200
400,400«

DATA E@®,3F8@,7FCd,E4EQ,F5Ed, FBE
@,F5EQ, 64C0<

DATA 3FB8@,EQ8,3F80<

%

GreenBomb: DATA B,D, 3,200,400, 40
9,EB8, 3FB0<

DATA 7FC@,FFE@,FFEQ,FFEQ,FFE@®,7F
CQ,3F80,E00<

DATA 9,0,0,E00,2780,4FC0, E4E®, F5
Ed<

DATA FBE@,FS5E@,64C0,3F80,EQ00, 200
400 ,4080<

DATA EO@,3F80,7FC0,E4EQ,F5EQ, FBE
@,F5E0,64C0<

DATA 3FB@,EQ0,3F80<

%

<%

Program 4. Apple Il Chain
Reaction

Version by Tim Midkiff, Editorial
Programmer

F? 19 DIM U(4,5).L(4,5),J(4,5),B
X(4.5),BY(4,5),RT(38), TR(3

@), X (36), TY (38)

FOR I = 1 TO 3:
10 4:J(1,J) = 4: NEXT :J(I
W@ = 3:J01,5) = 3: NEXT

FOR J = 1 TO 4:J(8,J) = 3:

J¢4,J) = 3: READ A,B:J(A,B
) = 2: NEXT

DATA @.6,8.5,4,8,4,5

TEXT : HOME : VTAB B: HTAB
14: PRINT "CHAIN REACTION

VTAB HTAB 9: PRINT “NU

MBER OF PLAYERS (1/2)2";

GET kK$: IF K$ < > "1" AND

K$ < > "2" THEN 4@

NP = VAL (k$): IF NP = 2 T

HEN 319

VTAB 16: HTAB 16: PRINT

OMPUTER FIRST (Y/N)7?";

GET K$: IF K$ < > "y

K$ < > "N" THEN S5

6 68 TU = ABS (K$ = "Y")

E 31@ HGR : VTAB 21: HTAB 14: P

RINT “CHAIN REACTION";: G

OSUB 1009

TU = - TU + 1

IF NP = 1 AND TU =
GOSUB 1978:

GOSUB 548

IF L{Y,X) = -
396

UY,X) = UCY,X) + 1:FS(TU
) = FS(TU) + 1: IF L(Y,X)
= @ THEN L(Y,X) = TU + 1

GOSUB 1306

1S

FOR J = 1

12:

58 59 *C

1 55 AND

88 370
IF 380 @ THEN
GOTO 420

8 398
I 410

TU + 2 THEN

Al

#B

#F

98

97

BE

99

c2

9E

2

#

ED

iC

Bl
#2

L]

L1]

48

B84

B2
B4

3

87

9C

440

445

9 450

455

464

463
465
470

480

499

=11}

549

545

548

550
560
579
589
585

599

718

715

720

738

749
750

769

770

780

790

7935

B81d

879

B89@

18

IF UtY,Xx) THEN 4
5@
GOTO 370
E = #:F6 = @: FOR
0O 4: FOR B = @ TO
:X =B
IF U(Y,X) > =
E = @ THEN FG = 1:
714
NEXT B,A:
79
IF FG =
GOTO 379
HTAB 16:
GAME OVER"j;:
18@9: NEXT
HTAB &: PRINT "PRESS SPAC
E BAR TO PLAY ABGAIN.";

POKE 49168,@8:K = PEEK (49
152) - 128: IF K < » 32 T
HEN 499
RUN
X = HX(TU + 1):Y = HY(TU
+ 1): HCOLOR= TU % 4 + 1:
GOSUB 120@: POKE (49168)
, 0
DX =
9152)
N 545
K$ = CHR$ (K): POKE 49168
,@: IF K$ = " " THEN HCOL
OR= 4: GOSUB 128@:HX(TU +
1) = X:HY(TU + 1) = ¥: R
ETURN
IF K$

= J(Y,X)

J(Y,X) AND
GOSUB

IF E =1 THEN 4
1 THEN 450

PRINT *
18I0

VTAB 23:
FOR I =

PEEK (4
@ THE

g:K =
IF K <

g:DY =
- 128:

= "I" THEN
THEN DY = — 1
IF K$ = "M" THEN
THEN DY = 1

IF K$ = "J" THEN
THEN DX = — 1
IF K$ = "K" THEN
THEN DX = 1

IF DX = @ AND DY =
545
HCOLOR= 4:
X + DX:Y =
R= TU x 4 + 1:
: GOTO 545
R = @:YY =
X + 30
FOR I = 1 TO U(Y,X):5
EEK ( — 1463346): FOR J
TO S: NEXT J,1
uly,X) = UdY,Xx)
GOSUB 1399

IF U(Y,X) = @ THEN L(Y,X)
=g

TX = X:TY = Y

IF TX > @ THEN X = TX - 1
: GOSUB 899

IENTXS < SUTHENSX =aSh) +5i1
: GOSUB 899

X = TX: IF TY > @ THEN Y
= TY - 1: GOSUB 8092

IF TY < 4 THEN Y = TY + 1
: BGOSUB B899

IF FS(@) < 1 DR FS5(1) < 1
THEN E = 1

Y = TY: RETURN

IF L(Y,X) < > TU + 1 THEN
FS(TU) = FS(TU) + U(Y,X)
1FS( - TU + 1) = F8( - TU
+ 1) = Uy, X)

L(Y,X) = TU + 1:U(Y,X) =

UcY,X) + 1:8 = PEEK ( - 1

&6336): GOSUB 1380: RETURN

LP = @: IF Y > @ THEN IF

L(Y — 1,X) = 2 THEN AY =

Y — 1: BOTO 942

IF X > @ THEN IF L(Y,X —
1) = 2 THEN AX = X — 1: G

OTO 968

IF X < § THEN IF L(Y,X +

IFY>®
IF Y < 4
IF X >0
IF X < S
@ THEN
GOSUB 1200:X =
Y + DY: HCOLD
GOSUB 1200
39 & Y:XX = 38
=P
= 1

- JLY,X):
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SINGLE SIDED/DOUBLE
DENSITY DISKS

29 ea.

100% Certified 5% " floppy disks. Lifetime
Warranty, automatic lint cleaning liner
included. 1 Box of 100 $29.00 List $1.99 ea.
SALE $.29 ea.

VOICE SYNTHESIZER

SARE 2995 .5

Just plug it in and you can program words
and sentences, adjust volume and pitch,
make talking adventure games, sound action
games and customized talkies! PLUS
($19.95 value) TEXT TO SPEECH program
included FREE. (Disk or Tape) List $89.00 |
SALE $29.95

VOICE COMMAND
MODULE

SALE $ 29 ® 95 List $80

The VCM is a speech recognition device that
lets you give commands to your C-64 with
your voice. List $79.95 SALE $29.95

SUPER AUTO DIAL MODEM

MR. TESTER (D]
PRINTERS LIB. 2 (D,

PRINT SHOP (D)....

DATA EAST
COMMANDO (D).
KARATE CHAMP (D)
KUNG FU MASTER (D)
DATA SOFT

MERCENARY (D)....ccvvunee
NEVER ENDING STORY (D)..
MIND PURSUIT (D)..........
VIDEO TITLE SHOP (D)....

THEATRE EUROPE (D) ......

STATES AND TRAITS (D)
ELECTRONIC ARTS

ONE ONONE (D) ........
PINBALL CONTRUCTION (D)

ONT (D)
LORDS OF CONQUEST (D)
BLUE CHIP
BARON (D)
MILLIONAIRE (D,
TYCOON (D)
EPYX

FAST LOAD (C)

NAM (
U.S.A.AF. (D) .
KAMPFGRUPPE Dj
WAR SHIP (D)
HAYDEN

ACI'ION PACK (D)icscrsrsrasssssssnsnasasssnassres
LEADER BOARD (D
COURSES FOR LEADER BOARD (D).......0cvnvnnnns

DESK MANAGER (D)
KID PRO QUO (D)
MODEL DIET (
TRIO C64 (D) ..
SPINNAKER

FIGHT NIGHT (D)..........
HARDBALL (D) ....cvevnrnnnnsnsnanacsnnscacnannns

LAW OF THE WEST (D). ..covininnanncnnanincaainnns
KILLED UNTIL DEAD (D) ...uvvuciianrnnarrnnnsannas
cosmli

SUPER VALUES

PROTECTO ENTLERPRIZLS

PRO GOLF BY TOM WEISKOPF (D) ....ovvuvuininnns K
....................... 5.

PRINTERS LIB, 1 (D)...0cvuess

D)
DATABASE MGR./PLUS FOR C128 (D)
TASK FORCE (D) ......000uees
BRODEEBUND

WHERE IS CARMEN SAN DIEGO (D)
GRAPHICS LIB. HOLIDAY ED. (D)

221 B BAKER STREET (D)......

HEART OF AFRICA (D).........

CHAMPIONSHIP WRESTLING (D)

MECH BRIGADE (D) ...........

AT e R e SARGON 11 (D) ......0evnnnn.
TENTH (I R e T R R T SATVERBA%(I-)_“:._:::::._:::::
ACCOLADE SAT PRATICE TEST (D)........
ACEOFACES(D) .....ccvneeciiniinias SOFTSYNC

ACCOUNTANT, INC. C128 (D) ..

DELTA DRAWING (C) ..avveeecenccccacciniiininnnns
...................... 9.95
...................... 9.95

...................... 9.95

%’&ER HUEY l: 0 hon i e s T PO T P OB
PADEOAS(D): 5iaess i it se 2 R TUMAIERSIC
BEYOND FORBIDDEN FOREST (D) SEA S (©

UP& ADD'EM (C)....cenennn...

BEST SERVICE IN THE
U.S.A.* 9 DAY

""""" REPLACEMENT
WARRANTY ¢ ONE DAY
95 EXPRESS MAJL ¢ 15DAY
298 FREE TRIAL ¢ OVER 500
:§ PROGRAMS ¢ A CUSTOMER
: LIST OF OVER 3,000,000
Z§ LARGEST IN THE U.S.A.
":::::::::::::::::::.’E:% CALL FOR FREE
iiiiidg) CATALOG WITH $2.00

OFF COUPON!

SPECIAL BONUS
COUPON

We pack a special software discount
coupon with every Commodore 64
Computer, Disk Drive, Printer, or
Monitor we sell! This coupon allows
you to SAVE OVER $250 off sale
prices!

233 RRRRRRRR:

2

SALE $20 05 NOVENTEE 33
(D) 23.95
o T s Juouis e 0 s Lot
Easier to use than dialing your telephone. [WoRLD's GreaTest FooTsaLL @ 11111 1 zes ll PROFESSIONAL SOFTWARE
Features on-line clock, dialing from §rimesirp = COMMODORE 64
keyboard, capture and display highf§c o e . s
resolution characters, and much more.§ FRANKIE GOES TO HOLLYWOOD (D)......... ..21.05 [l Name List Sale Coupon
Includes exclusive easy to use program for %m&‘ﬂm&f;sﬁ OEMIDWALD)E 5.5 [l B. 1. Homepak $49.95 $19.95 $17.95
up and down loading to printer and disk § TALKING TEACHER (D) ...............c...ueeeeees 24 g;llégftg:%g o g}g-gg ﬁ;gg :}%&5)
drives. Best in U.S.A. List $99.00 SALE JjHI—TECH EXPRESSIONS o N;wsrmm Y $49.05 $32.95 $29.95
§29.95 795 [ Leader Board $39.95 $23.95 $22.95
WARE WITHALL KIT (D) s LV Zunec s §§§‘3§ g?'gg
200 . $34.95 . i
1 BAUD MODEM FINCLE DISK(DY s ‘595l ComACR Garfield $20.95 516,95 §14.95
SALE $79 95 HOLIDAY PRINT PAPER (5. ... 100010l 7.05 il Crea Y e e
° List $199 FLIGHT SIMULATOR 11 (D) - co-ccoocoooeee 1 %tﬂg‘g::gm Score ;gg:gg :;j:gg :g:gi
Same features as the above modem along §FOOTBALL (D)....... 000 ik Millionaire $29.95 sg.gg $14.95
with C-128 mode and 1200 Baud speed. List ;’:ﬁe"‘“-‘“ ©..... .31 E’.‘z“é%m:r Ssg;:g-'s’ :49-_95 :ﬁ:gg
$199.00 SALE $79.95 ROADWAR 2000 (D) Robotics Workshop $149.95 $124.95 $114.95
BATTLE OF ANTIET. ) €128 Programmers $21.95 §12.95 §9.95
SOFTWARE GETTYSBURG (D) ........ eferunce Gode

(See over 100 coupon items in our catalog.)
Write or Call for sample
Special Software

Coupon!

PHONE ORDERS
8 a.m. - 8 p.m. C.S.T. Weekdays
9 a.m. - 12 noon C.S.T. Saturdays
(312) 382-5244

pil ey epeppeul anpl LLLlLe
BE RRRE SRRZRRER RRRR REERERR R

2a28

il

Add $3.00 for shipping, handling, and insurance. lllinois residents please add 6': %
sales tax. Add $6.00 for CANADA, PUERTO RICO, HAWAII, ALASKA, APO-FPO
orders. All orders must be in U.S. Dollars. WE DO NOT EXPORT TO OTHER
COUNTRIES EXCEPT CANADA. Enclose Cashier Check, Money Order or Personal
Check. Allow 14 days for delivery, 2 to 7 days for phone orders, 1 day express mail.
Prices & Availability subject to change without notice. Hardware shipping prices
vary according to weight. Please call for amount. No APO-FPO for Monitors.

VISA—MASTER CARD—C.O.D. C.0.D. on phone orders only.

THE PROTECTO WARRANTY

All Protecto's products carry a minimum 90 day warranty. If anything
fails within 90 days from the date of purchase, simply send your product
to us via United Parcel Service prepaid. We will IMMEDIATELY send you
a replacement at no charge via United Parcel Service prepaid. This
warranty proves that We Love Our Customers.




SUPER DEALS

(312) 382-5244 TO ORDER

COMMODORE 64
COMPUTER

SALE $ 98 ® 00 ¢ List $299

*You pay only $98.00 for the Commodore
64 when you purchase a Pocket Writer 64

word processor for only $39.95. List

$299.00 SALE $98.00

1541 DISK DRIVE

SALE $ 1 79 o 95 List $249

To run all that software and add to the
prestige of your system, you’ll want the
1541 disk drive. Runs all of the 3,000 plus
pieces of software for the Commodore 64.
List $249.00 SALE $179.95

COMMODORE 128
COMPUTER

SALE $ 299 . 00 List $399

This powerful 128K computer has three
modes. One for C-64 software, one for C-
128 software, and one for CP/M business
software. List $399.00 SALE $299.00

340K 1571 DISK DRIVE

SALE $259 _00.. ...

Double sided, single disk drive for the C-128
allows you to use the C-128 mode plus CPM
mode. 17 times faster than the 1541, and
runs all the 1541 formats. List $349.00
SALE $259.00

BIG BLUE PRINTER

SALE $ 39.95 List $199

12>’ 80 COLUMN
MONITOR

SALE $§ 79 ,95 List $129

Super High Resolution green screen
monitor. 80 columns x 24 lines, easy to
read, plus easy to adjust control knobs.
Supreme Quality . Fantastic value. (cable
$9.95) List $129.00 SALE $79.95

14> COLOR MONITOR

SALE $7139_ 95§ List $329

This premium quality monitor comes with
speaker and audio hook wup, High
Resolution, clear screen, 40 columns x 24
lines, front panel controls and more. Also
be use with VCR. One year Ltd. warranty.

This is the affordable printer you have been waiting for! This 82"’ letter size, 80 column
dot matrix, heat transfer printer features upper and lower case, underline, graphics, word

processing, and much more. List $199.00 SALE $39.95

PREMIUM QUALITY
150-170 CPS COMSTAR
AERO 160 PRINTER

SALE $ 199 . 00 List $499

The Comstar Aero 160 gives you a 10" carriage, 150-170 CPS, 9x9 dot matrix with double
strike capability for 18x18 dot matrix (near letter quality), high resolution bit image
(120x144 dot matrix), underline, back spacing, left and right margin setting, true lower
descenders with super and subscripts, prints standard, block graphics and special
characters. It gives you print quality and features found on printers costing twice as much!
(Centronics Parrallel Interface) List $499.00 SALE $199.00

(cable $9.95) List $329.00 SALE $139.95

14> RGB & COMPOSITE
COLOR MONITOR

SALE $ 237. 00 List $399

Must be used to get 80 columns in color with
80 column computers (C128 - IBM - Apple)
(RGB cable $19.95) Add $14.50 shipping.
List $399.00 SALE $237.00

TV TUNER

PRINTER/TYPEWRITER | COMSTAR 1000 PRINTER
COMBINATION SALE $l79. 95 e

299 .95 ...

Superb Silver Reed letter quality daisy
wheel printer/typewriter combination, just
a flick of the switch to interchange. Extra

This is one of the best values today. Print
letters, documents, ect., at 100 characters
per second and has Near Letter Quality
mode. Features are dot addressable
graphics, adjustable tractor and friction

large carriage, typewriter keyboard,
automatic margin control, compact,
lightweight, drop in cassette ribbon! (90 day
warranty) Centronics Parrallel Interface is
built in. List 299.00 SALE $199.95

feed, margin settings, pica, elite, condensed,
italics, super & subscript, underline, bold,
and double strike. Commodore Interface
Included. List $349.00 SALE $179.95

SALE $ 49.95 List $130

This tuner has dual UHF/VHF selector
switches, mute, automatic fine tuning and
computer/TV selector switches. Hook it up
between your computer and monitor! Inputs
included for 300 ohm, 75 ohm, and UHF.
List $129.95 SALE $49.95

CALL BEFORE YOU ORDER:
®* OUR PRICES MAY BE

LOWER & AND WE OFFER
SPECIAL SYSTEM DEALS °

ATTENTION
COMPUTER CLUBS * DEALERS
We offer big volume discounts!

CALL TODAY

PROTECTO ENTERPRIZES

We Love Our Customers
22292 N. Pepper Rd., Barrington, lllinois 60010
(312) 382-5244 to order




ér)rrrqzeTHEN AX = X + 1: B | S zmsgu: JY,X) < > 2 THEN 211 :t i;g ;g;;;?;g?;:?ng f:fms
MIIP IF ¥ < 4 THEN IF LUY + 1, |4 298¢ IF LP = @ AND UCY,X) = 1 ER OF JOYSTICKS (1/2)
X) = 2 THEN AY = Y + 1: B THEN RT(I) = 1: GOTO 2t I
S g:l:gu:: 70 1906 GET #1,F2:F2=F2-49:IF
u If 2096 IF LP = @ AND U(Y,X) = @ F2<>8 AND F2<>1 THEN
;g ?bequ:a 11: ="RE_TURN X THEN RT(I) = 4: GOTO 21 190
£ 1 FERR; Z';?S ;:;Yﬂl:Tg 70 200 ? CHR$(125):POSITION
M 30 21906 IF LP = 1 AND U(Y,X) = 1 13,8:? "CHAIN REACTIO
& 1916 HPLOT 38,YY TO 258,YY: N SR g S0R0 2 NE
EXTEV 1™ Ay 54 21197?5-' u(AY, AX 1 = J(AY,A ik P <0
BA 16920 FOR I = @ TO 1: FOR X = Sl el Sl S IS:—:?;EESUB 778:NEXT X
2 'IFU S;EST XI;?@‘TS ;:?gs 2179 AL 220 TU=-TU+1:S$=PS$(TU+1,
R 27 2115 IF UCY,X) + 2 < JUY,X) T TU+1) : B$=PB$ (TU+1, TU+
0 1938 RETURN FIENSE L8t 1)
It 1186 HCOLOR= 7: HPLOT P + 3.@ AE 2120 IF LP = 1 AND U(AY,AX) + 238 IF NP=1 AND -TU+1 THE
% ’ 1 < J(AY,AX) THEN RT(I) N BOSUB 949¢:60TO0 2&68
o bledeny de s o = 5: GOTO 2178
a2 eSO ORmuTl k8 tats HPLO' | o i RS it oy e & | o222 B0SUB" 590
TP +2,68+ 1TOP + 4,8 %, 08258 IF L(Y,X)<>TU+1 AND L
. 19 214G.R$?I? EIZ? GOTO 2178 Tl
F? 4110 FOR'N = 2 TO 51 HPLOT P, | (p 2153 tF LF = & THEN RT(I) = 2 || M268 U4y, X)=ULY,X)+11F8(TU
Q@ +NTOP + 6,0 + N: NE S Yanta S1Te )=FS(TU)+1:IF L(Y,X)=
XT i @ THEN L(Y,X)=TU+1
37 1128 HPLOT P + 2,0 + & TOP + | 5175 NEXT :2T = 2:0B = & LI 2706 GOSUB 879
ootClies LH I T 2180 FORATI=C1UTO XT-R IEART TS| i- 00 S RaUCeilisdiLy X) THEN
79 1260 FOR I = 2 TO 3:X1 = 38 % ) = AB THEN ZT = ZT + 1: 309
e R e A PR T g:i;: gn:anzg FOR Y=8 TO 4
¥l =30 8 Y + 1:Y2 = Y1 3 =@:FG=0: =
a7 7 21%1:E” : IF IT > @ THEN 22 X B ;E“ﬁ“’ﬁ'ﬁ,l" =
BA 1219 HPLOT X1,Y1 TO X2,Y¥1 TO = e > =J(Y,X) AND
G e R e TR O T
NELE sy RETLRN + 1:HD = TR(DH):Y = TY(H 200
27 1300 XX = 38 ¥ X + 3@:YY = 30 D):X = TX(HD) EB 328 NEXT X:NEXT Y:IF E=1
AL L i s LG 88 2220 HTAB 15: PRINT * THENS SR
X) + 1: IF K = & THEN K WesFG = FB + 1: RETUR 0C 338 IF FGB=1 THEN 300
=5 NASn: 6 340 GOTO 220
B9 1395 FOR @ = YY + & TO YY + 2 0 35@ POSITION 15,23:PRINT
&6: HPLOT XX + 18,@ TO XX "GAME OVER";:FOR I=1
R B Program 5. Chain Reaction 0C 3608 ;gsg’?::‘ngxgsxpmm
TU £ 4 + 1 2D "
£7 1316 ON K GOTO 1320, 1330, 1349 FA?‘rdA;(‘E" 400' 800' XL, PRESS FIREBUTTON TO P
o
F 1328 RETURN i ; i e 2 STRIG
O SEEEILN e BERTY . i Version by Tim Midkiff, Editorial e T T
GOSUB 118@: RETURN Programmer N 386 GOTO S0
EF 1340 P = XX + 18:0 = YY + 13: 16 398 X=HX:Y=HY:GOSUB 829
GOSUB 118@:P = XX + 20: 6 189 GRAPHICS 9:POKE 752, 1: ¥ 408 DX=8:DY=8:JY=STICK(TU
GOSUB 11@0: RETURN SETCOLOR 2,8,8:7? "PLEA ¥F2)
£l 1350 P = XX + 16:Q = YY + 10: SE WAIT...":B0SUB &690@ P41 IF STRIG(TURF2)=08 THE
GOSUB 118@:P = XX + 10: 1 20 OPEN #1,4,0,"K:" N HX=X:HY=Y:BO0SUB 778
@ =YY + 17: GOSUB 11@0: §13¢ DIM U(4,5),L(4,5),3(4, : RETURN
P = XX + 208: GOSUB 1100: 5),FS(1),PB$(2),PS8(2) | F8428 IF JY=14 THEN IF Y>@
RETURN ,TS$(2),B%$(1),5%(1),BL THEN DY=-1
5 1368 P = XX + 16:Q = YY + 6: $(2) (L4383 IF JY=13 THEN IF Y<4
GOSUB 1108:Q = YY + 19: W48 DIM RT(38),TR(38),TX(3 THEN DY=1
GOSUB 118@:P = XX + 19:@ 2),TY(30) fl44@ IF JY=11 THEN IF X>@
= YY + 13: GOSUB 110@:P (P58 FS(B)=P:FS(1)=@:HX=0:H THEN DX=-1
= XX + 22: GOSUB 110@: Y=0:PS$="#8":PBS="%&": PP 458 IF JY=7 THEN IF X<3 T
RETURN BL$=" " HEN DX=1
4 1976 XT = @: FOR Y = @ TO 4: 6848 FOR I=86 TO 4:FOR J=¢ T | M 460 IF DX=0 AND DY=8 THEN
FOR X = 8 TO S5: IF L(Y,X 0 S:U(I,J)=@:L(I,J)=0: 400
) = 2 THEN 2000 J(I,J)=4:NEXT J 470 GOSUB 770: X=X+DX:Y=Y+
B 1998 XT = XT + 1:TY(XT) = Y:T |[M 78 J(I,8)=3:J(1,5)=3:NEXT DY:B80SUB B2¢:G0TO 4@@
X(XT) = X 1 FC480 V=15:DV=INT(15/(U(Y,X
I 2088 NEXT X,Y X 8¢ RESTORE 98:FOR J=1 TO )E2)) :TS$=5%: XX=XX4+8
0§ 2019 HTAB 15: VTAB 23: PRINT 4:J(#,J)=3:J(4,J)=3:RE :YY=YE4+42:FOR I=1 TO
"THINKING..."; AD A,B:J(A,B)=2:NEXT J UCY,X):BL$(1)=S%$:BLS$(
s 2626 FOR I = 1 TO XT:RT(I) = £l 96 DATA ©,0,0,5,4,0,4,5 2)=S$:Sg=" "
@:TRC(I) = @:¥ = TYCI):X k188 ? CHR$(125) BB 499 BOSUB B90:60SUB B206:6
= TX(I): GDSUB 879 0119 POSITION 13,7:7 "CHAI OSUB 121@:BL$=" ":S5%
i£ 2049 IF FG = 1 AND LP AND U(Y N REACTION" =TS$:60SUB 89@
,X) > @ THEN 2229 6120 POSITION 8,11:7 "NUMB | ¥ 5@¢ BGOSUB B820:B80SUB 1210:
52 2045 IF UCY,X) + 1 < > J(Y,X) ER OF PLAYERS (1/2)7?" NEXT I1:B0SUB 778:FOR
THEN 20875 ; I=¢ TO 3:SOUND I1,0,0,
30 2658 IF LP = 1 AND U(AY,AX) + | M 138 GET #1,NP:NP=NP-48:IF @:NEXT I
1 = J(AY,AX) THEN RT(I) NP<>1 AND NP<>2 THEN | MS10 U(Y,X)=U(Y,X)-J(Y,X):
= &: GOTO 21786 130 BOSUB B78
13 2868 IF LP = @ AND U(Y,X) = @ |Pl 140 IF NP=2 THEN 180 (MS2¢ IF U(Y,X)=@ THEN L (Y,
THEN RT(I) = 4: GOTO 21 [L15@ POSITION 9,15:7 "COMP X) =0
70 UTER FIRST (Y/N)?"; 5538 TX=X:TY=Y
132078 IF LP = @ THEN RT(I) = 1 |[Cl 160 GET #1,TU:IF TUC>BY A | 64540 IF TX>@ THEN X=TX-1:86
: BOTO 2170 ND TU<>78 THEN 140 OSUB 600
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6 359
0560
66 570
L0 S88

PL 590
-1 1"

F&10

P 620

K0 6308

&40

LB 650

LLN-Y-17
B &70
HF 680
Ch 690

(L7090

N71@
tH720

K738

FB740

KN750

PH7&60

i770

BE 7880
w799

Bl BOS

HBeid
thB820

B B39
K 84@
AEBSO
H 8460
cez7e
N 889

I 890

Kl 900

K910

kE 2?20

IF TX<5 THEN X=TX+1:06

0sSuUB 608

X=TX:IF TY>@ THEN Y=T

Y-1:B808SUB 609

IF TY<4 THEN Y=TY+1:6

OSUB 600

IF FS(@8)<1 OR FS(1)<1
THEN E=1

Y=TY: RETURN

IF L(Y,X)<>TUu+1 THEN

FS(TU)=FS(TU) +U(Y,X):

FS(=TU+1)=FS(-TU+1)-U
(Y, X)

LY, X)=TU+1:=:U(Y,X)=U(
Y,X)+1:80SUB B78:RETU
RN

LP=@g: IF Y>@ THEN IF L
(Y-1,X)=2 THEN Y1=Y-1
:BOTO &70

IF X>3 THEN IF L(Y,X-
1)=2 THEN X1=X-1:80TO
&790

IF X<5 THEN IF L(Y,X+
1)=2 THEN X1=X+1:60TO
670

IF Y<4 THEN IF L(Y+1,
X)=2 THEN Y1=Y+1:G60TO
&79

RETURN

LP=1:RETURN

GOTO &80

POKE 752,1:CHBAS=3734
4:CHSET=(PEEK(186&6) -8B)
X256

FOR I=¢ TO 1024:POKE
CHSET+I,PEEK(CHBAS+I)
tNEXT I

POKE 736&6,CHSET/236
RESTORE 73@:FOR I=CHS
ET+24 TO CHSET+55:REA
D A:POKE I,A:NEXT I:R
ETURN

DATA 170,170,170,178,
170,170,170,170

DATA B85,85,85,85,85,8
5,85,85

DATA 3,12,49,1706, 138,
162,178,490

DATA 3,12,20,85,69,81
,85,20

XX=X%4+B: YY=YX4+2:P0OS
ITION XX,YYsz? "CF3

{2 M3{G}"

FOR K=1 TO 2

POSITION XX,YY+K:? *
{V3":POSITION XX+3,YY
+K:? "{B}":NEXT K
POSITION XX,YY+3:7? "
€83 L2 NIT{FY":POKE 77,
2

RETURN

XX=X%4+B: YY=YX4+2:P0S
ITION XX,YY:? S$;S5%;S
;5S¢

FOR K=1 TO 2

POSITION XX,YY+K:7 S$%
tPOSITION XX+3,YY+K:?
S$: NEXT K

POSITION XX,YY+3:7 S$
$1S83;8%; 5%

RETURN

XX=X%4+B: YY=YX4+2

ON U(Y,X)+1 GOTO 899,
900,910,920, 9308,930
POSITION XX+1,YY+1:7
BL$:POSITION XX+1,YY+
2:7 BL$:RETURN

GOSUB 89@:POSITION XX
+1,YY+1:? B$: RETURN

GOSUB 9@@6:POSITION XX
+2,YY+2:7? B$:RETURN

GOSUB 91@6:POSITION XX
+2,¥YY+1:? B$:RETURN

6 939 GOSUB 920:POSITION XX
+1,YY+2:7? B$:RETURN
It 948 XT=@:FOR Y=@ TO 4:FOR
X=@ TO S:IF L(Y,X)=2
THEN 960
18958 XT=XT+1:TY(XT)=Y:TX(X
Ty=X
Al 968 NEXT X:NEXT Y
0k 978 POSITION 15,23:7 "THI
NKING...";
98¢ FOR I=1 TO XT:RT(I)=0
tTROI)=@:Y=TY(I):X=TX
(1):B0SUB &29
fE 990 IF FG=1 AND LP AND U(
Y,X) >3 THEN 1200
BF 1080 IF U(Y,X)+1<>J(Y,X)
THEN 1840
1616 IF LP=1 AND U(Y1,X1)
+1=J(Y1,X1) THEN RT(
I1)=6:B0T0 1159
HE 1620 IF LP=1 THEN RT(I)=2
:60TO 1150
W 1238 IF LP=@ THEN RT(I)=1
:60TO 1150
W 1048 IF J(Y,X)<>2 THEN 10
8o
N 1950 IF LP=8 AND U(Y,X)=1
THEN RT(I)=1:80T0 1
158
M166@ IF LP=@ AND U(Y,X)=0
THEN RT(I)=4:G0TO 1
150
P 1@7@ IF LP=1 AND U(Y,X)=1
THEN RT(I)=4:B0T0 1
150
M 1989 IF U(Y1,X1)+1=J(Y1,X
1) THEN RT(I)=1:B0TO
1150
0B 1098 IF UCY,X)+2<J(Y,X) T
HEN 1139
k41188 IF LP=1 AND U(Y1,X1)
+1<J(Y1,X1) THEN RT(
1)=5:80T0 1150
B 1119 IF LP=0 THEN RT(I)=3
:60TO 1150
1128 RT(I)=2:60T0 1150
#1138 IF LP=6 THEN RT(I)=2
:60TO 11506
HE 1140 RT(I)=1
M 1150 NEXT I:ZT=@:AB=6
1160 FOR I=1 TO XT:IF RT(
I)=AB THEN ZT=ZT+1:T
R(ZT)=1I
1A1178 NEXT I:IF ZT>@ THEN
1190
1180 AB=AB—1:G0TO 1140
KB119@ DH=INT(ZTXRND(@))+1:
HD=TR(DH) : Y=TY (HD) 1 X
=TX (HD)
(0126@ POSITION 15,23:7 "
{11 SPACES}";:FB=FB+1
: RETURN
HE121@ V=V-DV
B0 122¢ SOUND @,200,4,V
(k123@ SOUND 1,255,4,V
6l 1240 SOUND 2,225,4,V
£ 1250 SOUND 3,158,8,V:RETU
RN

Program é. IBM PC/PCjr
Chain Reaction

Version by Tim Midkiff, Editorial
Programmer

MARK TUTTLE/CHAIN REACTION
Program (IBM VERSION)

B 16 KEY OFF:DEF SEG=8:DEFINT A
-Z:POKE 1947,PEEK (1847) OR
&4:RANDOMIZE TIMER

N 2¢ SCREEN 1,@:COLOR 1,8:WIDTH

]

86

KB

o]

ED

HL

AE

16
i
Ho
P&
KL

EF
01

FC

P

HE

6H
0!

06

1]

JE

L

HC

0K
KN

30

40
o0

[-1%]

70
=14

90

160

114

120

130

149

150

169

179
180

198
200

216
220

238
249
250
260
278
280
299
399

319
320

339

349

3568
3608

378

388

390

480

419

430
149

4@:CLS
DIM U(4,5),L(4,5),3(4,5),B
X(4,5),BY(4,5),N(1,5),ER(2
56) ,RT(38) ,TR(38) ,TX(38),T
Y (38) ,BR(22) ,BG(22)
GOSUB 1179
FOR I=1 TO 3:FOR J=1 TO 4:
J(I,J)=4:NEXT:J(I,8)=3:J(I
s 3)=3:NEXT
RESTORE 7@:FOR J=1 TO 4:J(
@,J)=3:3(4,J)=3:RERD A,B:J
(A, B)=2:NEXT
DATA 6,9,0,5,4,0,4,5
RESTORE 10@:FOR I=1 TO 4:F
OR J=1 TO I:READ BX(I1,J),B
Y(I,J):NEXT J,I
BX (4,5)=BX (4,4) :BY (4,5)=BY
(4,4)
DATA 13,9,6,9,29,9,13,5,4
,15,22,15,13,3,13,17,4,9,
22,9
LOCATE 8,14:PRINT "CHAIN
REACTION"
LOCATE 12,9:PRINT "Number
of players (1/2)7";
K$=INKEY$: IF K$<>"1"
K$<>"2" THEN 138
NP=VAL (K$) : IF NP=2
8@
LOCATE 16, 18: PRINT
ter first (Y/N)?";
K$=INKEY$: IF K$<>"Y"
K$<>"N" THEN 160
TU=ABS (K$="Y")
CLS:LOCATE 1,14:PRINT “CH
AIN REACTION";:GOSUB &78
TU=-TU+1:CO=TU+1
IF NP=1 AND TU=@ THEN GOS
UB 999:G0TO 238
GOSUB 369
IF L(Y,X)<>TU+1 AND L(Y,X
) THEN 219
Uy, X)=U(Y,X)+1:FS(TU)=FS
(TU)+1:IF L(Y,X)=@ THEN L
(Y, X)=CO
GOSUB 828
IF UCY,X)=Jd(Y,X) THEN 2798
GOTO 199
E=@:FG=0:FOR P=6 TO 4:FOR
=@ TO 5:Y=P:X=0
IF UtY,X)>=J(Y,X) AND E=@
THEN FG=1:G0SUB 450
NEXT @,P:IF E=1 THEN 320
IF F6=1 THEN 279
GOTO 198
LOCATE 24, 16:PRINT "GAME
OVER";:FOR I=1 TO S5@0@0:NE
XT
LOCATE 24,46:PRINT "Press
space bar to play again.”

AND
THEN 1
"Compu

AND

’

K$&=INKEY$: IF K$<>" " THEN
340

RUN

X=HX (C0O) : Y=HY (CO) : GOSUB 7

B@:WHILE INKEY$<>"":WEND

DX=0:DY=0: K$=RIGHTS ( INKEY

$,1):IF K$="" THEN 370

K=ASC(K$): IF K=32 THEN HX
(CO)=X:HY (CO)=Y:CO=@: GOSU

B 788:CO=TU+1:RETURN

IF K=72 THEN IF Y>@ THEN

DY=-1

IF K=B@

DY=1

IF K=75

DX=—-1

IF K=77

DX=1

IF DX=8 AND DY=8 THEN 370

CO=0@: GOSUB 78@: X=X+DX: Y=Y

+DY: CO=TU+1:GOSUB 780:G60T

0 37¢

THEN IF Y<4 THEN

THEN IF X>8 THEN

THEN IF X<5 THEN

January 1987 COMPUTEI 55
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JI\. ATARI JI\

ATARI
520 ST mono
520 ST color
SHD 204 20meg
1040 ST
130 XE
65 XE
1050

CALL
NEW
CA'L
CALL
CALL
.CALL
SF-354 CALL
SF-314 CALL

ACTIVISION
Hacker..... ..
Ghostbusters . . ... .15
Great AM Race . . .

Music Studio . . 22.75

BRODERBUND
Prinl shop 2475
Graphics Lib. EA 15.75
P.S. Companion CALL
Karateka 17.75

SSli

Computer Baseball
Fighter Comand
Gemstone Warrior
Wizards Crown
Gettysburg
Gemstone Healer
Phantasie

SUBLOGIC

Flight Simulator
Jet :

INFOCOM

Leather Goddess
Moonmist

Trinity .
Hitchhiker's Guide

0.S.S.

EPYX

Karate champ . . ..
Apshai Trilogy

TEKNIKA
MJ-22 249
MJ-305 RGB 309

NEC

Multisync CALL

NEW HOURS!
Mon-Thur 9AM-8PM
Fri 9AM-6PM
Sat 10AM-6PM

MICROPROSE

Silent Service 22.75
F-15

15 22.75
Conflict in NAM 24.75
Kennedy approach
Top Gunner 3 games . 19.75
Gunship

ATARI ST

ACTIVISION

Basketball
Music Studio
Hacker

Little People
Paintworks
Hacker Il

TIMEWORKS
(8T)
Wordwriter
Swiftcalc
Data Manager
Super Graphix

56.75
56.75
56.75
44,95

ACCESS

Leader Board
Tournament Disk 1

EPYX

World Games
Wrestling

ATARI

XM 301

SUPRA

1064 Modem
Supra 300
Supra 1200

ANCHOR

Volksmodem 12

HITACHI
MM-1218 12" Green
MM-1220 12" TTL Amber
CM-14000 13" Color

wicable
CM-1216 D 12" RGB
CM-1455 § 13°' 720x350
CM-1457 A 13" RGB
720x460

BRODERBUND

(Apple)
Printshop .
Graphic Libs EA .
Printshop paper . . .
Bank st writer 128K .
Bank st spell . ... .. 42
Camen Sandiego . .
Karateka : 2
Captain Goodnight
Musopet cruse
P.S. Comp.
Science kit.

MICROPROSE

(Apple)
Crusade in Europe . 24.75
Decision in desert . . 24.75
F-15 strike Eagle . . . 20.75
NATO Commander .
Silent service. . ... .20
Solo Flight . .

SSlI

(Apple)
Road War 2000. . . .
Gemstone healer.
Shard of spring . . ..
Phantasiell . .”. ... .2
Wizard's crown . . . .

ACTIVISION

Alter Ego 28.75
Little People 2475
Hacker I 24.75
Shanghai 24.75
Rocky Horror 28.75

MODEMS
HAYES

Smartimodem 300
Smarimodem 1200
Smartmodem 120CB
Smartmodem 2400
Micromodem lle
Smart300 Applellc

PC 1200 ST
PC 1200 XL
PC 2400 ST (internal)
PC 2400 XL (internal)

THOMPSON

365 12 RGB
Monochrome from
Compaosites from

HI RES RGB Available!

COMMODORE

C 1350 Mouse

C 1700 128 K RAM
C 1750 512 K RAM
GEOS

Jane

Perfect Writer
Perfect Calc
Perfect Filer

ACTIVISION
(C-64)

Hacker
Hacker Il
Little People
Game Maker
Library

Sports

Sci Fi
Music Studio
Basketball
Tass Times .
Rocky Horror
Spin Dizzy
Baseball

SUBLOGIC

Flight Simulator
Jet Simulator
Football
Scenery Disk EA
Set 1-6

Baseball

AVATEXBg

1200
1200hc

US ROBOTICS

Password 1200 . .. . 189
Courier 2400 395

COMMODORE

1670 129

PRINCETON GRAPHICS
MAX-12 Amber 175
HX-12 AGB 458
SA-12 RGB 575

PANASONIC

TR-122 MYP 12" Amber TTL . 139
TR-122 M8P 12" Green TTL 139

LYCO COMPUTER

America’s Mail Order Headquarters

CALL
CALL
CALL
CALL
CALL
CALL
109
169
3895
35
45.95
45.95
45.95

m COMMODORE

EPYX
(C-64)

Movie Monsler
Vorpol Kit
Fast Load
Summer Games Il
Super Cycle
World Games
Football
Multi Plan
Winter Games
Karate Champ
Destroyer
Wreslling

BRODERBUND
Printshop . ... . .. 29.75
Graphic Lib EA 15.75
P.S. paper I 12.95
Bank St. Writer 128K 42.75
Carmen Sandiego 22.75
Karateka 22.75
P.S. Comp 24.75
Science Kit 35.95

MICROPROSE
F-15 21.95
Silent Service 21.95
Gunship 21,95
Top Gunner 18.95

BATTERIES INCLUDED

Consultant
Paperclip wispell pk
Paperchp Il

XETEC

Font Master Il 64 3295

ACTIVISION
(Amiga)

Hacker
Hacker Il
Mindshadow
Borrowed Time
Music Studio
Little Peaple
Tass Times
Basketball
Baseball

ZENITH
ZVM 1220
ZVM 1230
ZVM 1240

COMMODORE
1902 color 289
1802 ¢ CALL

NEW HOURS!
Mon-Thur 9AM-8PM
Fri 9SAM-6PM
Sat 10AM-6PM
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1080 |

THE 10801 PUTS QUALITY DOT
MATRIX PRINTING WITHIN
REACH EVEN FOR A TIGHT-
BUDGET. SO FOR A RELIABLE
PRINTER AT AN AFFORDABLE
PRICE, THE 1080! IS ALWAYS A
SMART CHOICE.

PANASONIC SAVE

1080 1 199

10911 269

1092 | CALL EPSON 229

1592 419 CALL

1595 549 CALL

313 249 NEW

3151 SAVE NEW
CALL

489
CALL

CITIZEN

120-D 179
MSP-10 82& TOSHIBA
MSP-15 321 PIS
MSP-20 325 351 sheet feecer
MSP-25 485 P 341P
Premier 35 .. .449 P 3418

‘While they last! P 351+

INTERFACING

ORANGE MICRO XETEC

Grappler+ (Ap) Super Graphix 64
Grappler 16K (Ap) g Super Graphix Jr 64
Orange (Ap) 4 Xetec AT
Grappler C (lic)
Grappler CD

N DSl

PPI (C-64)
TYMAC

SUPRA Connection (C-64)

Microprint Tackler (Ap)
1150 PPC 100 (Ap)

SUBLOGIC ACTIVISION

Jet Simulator ¢ Hacker Il 24.95
Scenery disks EA Music Studio 29.95
Set 1-6 i Pebble Beach Golf 29.95

Shanghai 24.95

MICROLEAGUE
Baseball 24.75 |NFOCOM
General Mgr 24.75 Leather. Goddess 24.75
Team Disk 14.76 Moonmist 24.75
Stat Compiler 18.75 Trinty 2475

NX-10

ONLY THE STAR NX-10 GIVES

YOU FULL FRONT PANEL

CONTROL IN A 120 CPS

DRAFT /30 CPS NEAR-LETTER-
QUALITY PRINTER. AND THE

QUALITY AND RELIABILITY

STAR IS FAMOUS FOR. $21 4

Nsrocx PRINTERS

SEIKOSHA JUKI LV12-10 (New)

SP-1000 A centronics
SP-1000 VC (C-64)
SP-1000 IBM
SP-1000 AS RS-232
SP-1000 AP. APllc
BP-1300

BP-5200

BP-5420

Color Kit ;
BP-5420 ribbon
SP-1000 ribbon

DIABLO
D25
P-32 CO1
635
D-80 1F

DRIVES

INDUS

GT Atari
GT C-64

NX10c
Juki 6100 e
Juki 5510 NB15
Juki 6300 SG-15
RS-232 senal board SD-15

SR-10

SILVER REED

EXP 420 P 209
EXP 600 P 489

£XP 800 P 649 OKIDATA

EXR Ll Okimate 20 W/int
292

LEGEND

293
120 NLQ
182

192+
193+

51 DISKETTES | 3.5DISKETTES

MAXELL 3M

COMMODORE MAXELL

1571
1541C

COMTEL

Enhancer 2000 (C-64)

Bank St Writer
Print Shop
Graphics Lib. EA
Ancient Art of War
Karateka

Toyshop

Print Shop paper

CALL
CALL

VERBATIM

SSDD
149 DSDD

HI TECH PRINTER SUPPLIES

1000 9%2x11 white lazer 19.95

gg{g,‘fgr% 23 200 9%:x11 white lazer 5.95
Heartware P : 8.95 3000 9Y2x11 while 29.95
y i 4 1000 8Y2x11 white 16.95

1000 Mailing labels 1x3. .6.95

EPYX DISK STORAGE

Flip-N-File 10

World Games Flip-N-File 25 Lock
UNISON WORLD Winter Games Flzg-N-F:le 50 M?rcﬂ

Printmasler
Art Gallery

Karate Champ Flip-N-File 50 Lock
Rouge Flip-N-File ROM . .

TOLL FREE 1-800-233-8760

IN PA 717-494-1030
CUSTOMER SERVICE 717-494-1670 [:]
MASTY {

or send to
Lyco Computer

P.O. Box 5088
Jersey Shore, PA @
17740

Mon-Thur 9 AM-8 PM
Fri 9 AM-6 PM
Sat 10 AM-6 PM

Sk Faree e,’(}c-ﬁr:y
In-stock items shipped within 24 hrs of order. No deposit on C.O.D orders. Free ship-
ping on prepaid cash orders within the continental U.S. Volume discounts available,
PA residents add sales tax. APO, FPO and international orders add $5.00 plus 3%
for priority mail. Advertised prices show 4% discount for cash, add 4% foj Master Card
and VISA. Personal checks require 4 weeks clearance before shipping. We cannot
guarantee compatibility. We only ship factory fresh merchandise. Ask about UPS Blue
and red label shipping. All merchandise carried under manufaciurer's warranty. Return

restriction applicable. Return autherization required. All items subject to change without
notice




PF

]

AE

L

1]

6E
KP

EB
HH

FH
11

1280

1299

1388

1310

1320
1330

1340

1358
1360

1370
1380

1390

1400
1414

=1 THEN 13&0@

PUT (XX+BX (K1,J1)+N(R,J1)
,YY+BY (K1,J1)+N(R,J1)) B
R

IF DY<>¢¥ |IHEN 1339
X2=X1+35%DX: DX=DX%4: PUT (
X1,Y1),BR

FOR I=X1 TO X2 STEP DX:S
=5-4@:SOUND S, 1:PUT(I,Y1
), BR: PUT (I+DX, Y1), BR:NEX
T

PUT (XX+3, YY+3) , ER: RETURN
Y2=Y1+31%DY: DY=DY%4: PUT (
X1,Y1),BR

FOR I=Y1 TO Y2 STEP DY:S
=5§-4@:SOUND S, 1:PUT (X1, I
) ,BR:PUT (X1, I+DY) , BR: NEX
e

PUT (XX+3, YY+3) ,ER: RETURN
PUT (XX+BX (K1,J1) +N(R,J1)
,YY+BY (K1,J1)+N(R,J1)),B
G

IF DY<>@ THEN 1418
X2=X1+35%xDX:DX=DX%x4: PUT (
X1,Y1),B6

FOR I=X1 TO X2 STEP DX:S
=5-4@: SOUND S, 1:PUT(I,Y1
) ,BB: PUT (I+DX, Y1), BG:NEX
%

PUT (XX+3, YY+3) , ER: RETURN
Y2=Y1+31%DY:DY=DY%X4:PUT(

X1,Y1),BG
FOR I=Y1 TO Y2 STEP DY:S
=5-4@:SOUND S, 1:PUT (X1, 1
) ,BG: PUT (X1, I+DY) , BG: NEX
s

PUT (XX+3, YY+3) , ER: RETURN

()

K 1429

6R 1430

H 450 R=@:YY=32%Y+15: XX=36%X+50 | I0 B6@ PUT(XX+BX(1.K-1),YY+BY (1,
:FOR I=1 TO 4 kK-1)),BR:RETURN
P 468 PUT (XX+2,YY+2),ER,PSET Fi 878 FOR J=1 TO K-1:PUT (XX+BX(
W 476 FOR J=1 TO 4:N(1,J)=INT(R 2,3) +N(R, J) , YY+BY (2, J) +N(
ND(1)%3)—1:NEXT:R=—R+1:K= R,J)),BR:NEXT:RETURN
UY,X)+1: IF K=6 THEN K=5 't 888 FOR J=1 TO K—1:PUT (XX+BX(
IN 489 IF CO=1 THEN ON K GOSUB 7 3,J) +N(R, ), YY+BY (3, J) +N(
30,740,750, 760,770,770 R,J)),BR:NEXT:RETURN
fE 496 IF CO=2 THEN ON K GOSUB 8 | f# 899 FOR J=1 10 K-1:PUT(XX+BX(
s@,860,879, 880, 899, 890 4,J) +N(R,J) ., YY+BY (4, ) +N(
{8 S8@ FOR J=1 TO 25:SOUND 37,1: R.J)) .BR:NEXT:RETURN
NEXT:SOUND 37,8:NEXT % 9098 XT=9:FOR Y=@ TO 4:FOR X=0
B S16 TX=X:TY=Y:J1=@:K1=K-1:Y1= TO S:IF L(Y,X)=2 THEN 92
3I2AY+15+BY (1, 1) : X 1=36KX+5 @
G+BX (1,1) 0F 910 XT=XT+1:TY (XT)I=Y:TX(XT)=X
K 526 IF TX>@ THEN X=TX-1:DX=—1 | IJ 926 NEXT X.Y
:DY=0:GOSUB 1276:B0SUB 59 | I8 9308 LOCATE 23.15:PRINT "Think
] ing=ioisitls
00 S3@ IF TX<S THEN X=TX+1:DX=1: | f0 94@ FOR I=1 TO XT:RT(I)=8:TR(
DY=@:GOSUB 127@:G0SUB 590 1)=@:Y=TY(I):X=TX (1) :GOSU
Il S48 X=TX:IF TY>@ THEN Y=TY-1: B 618
DY=-1:DX=@:B0SUB 127@:60S | ¥ 95@ IF FG=1 AND LF AND U(Y,X)
uB 592 @ THEN 1168
P S5@ IF TY<4 THEN Y=TY+1:DY=1: | @ 9&6@ IF UCY,X)+1<>J(Y,X) THEN
DX=¢: GOSUB 127@:GOSUB 590 1900
Kl S69 IF FS() <1 OR FS(1)<1 THE | 60 97@ IF LF=1 AND U(AY,AX)+1=J(
N E=1 AY,AX) THEN RT(I)=6:B0TO
M S78 Y=TY:UCY,X)=UCY, X)-J (Y, X) 1112
:GOSUB 82@: IF U(Y,X)=@ TH | I 98@ IF LP=1 THEN RT(I)=2:G0TO
EN L(Y,X)=@ 1119
W 586 RETURN IL 996 IF LP=@ THEN RT(I)=1:G0OTO
1112
596 LT_EQY}SIiuf?'i}T?ET-iﬁiI 0 1809 IF J(Y.X)<>2 THEN 184@
(o Ry N1@1@ IF LP=¢ AND U(Y,X)=1 THE
Y=ES (-TU+1)-U(Y, X)
0 6F@ LY, X)=TU+1:zUCY, X)=UCY, X) AR S LECUTHS L 19
; A ’ (£ 18028 IF LP=@ AND U(Y,X)=8 THE
+1:GOSUB 820:RETURN
3 N RT(I)=4:G0TO 1110
MRS 1oV =B TF vie THENI TRRIEVal. |- o i S st
.X)=? THEN AY=Y- 1:GOI0 66 2 . 2 X1 LTHE
5 N RT(I)=4:G0TO 1118
WiEs2 IF %50 THEN (F Eqv,x=p=z | P40 5 B RGAI0 T STRY, AKIE T
Un i R L L LT W 1053 IF UCY,X)+2<J(Y,X) THEN
Bl 639 IF X<5 THEN IF L(Y,x+1)=2 | " i bhd SIHASS
THEN AX=X+1:G0OTO &&0
I 638 IF Y<4 THEN IF LiY+1,Xy=2 | ™ 1868 IF LP=1 AND U(AY,AX)+1<J
THEN AVaY+1: GOTD dbn (AY,AX) THEN RT(I)=5:GOT
W 650 RETURN 0 1118 i
P e MRS N 197¢ IF LP=@ THEN RT(I)=3:GOT
(L 678 FOR Y=@ TO 4:YY=32%Y+1&:F 0 1119
OR X=0@ TO S:XX=3&6XX+51 Al 1988 RT(I1)=2:G0TO 1119
Ll 688 DRAW "BM=XX;,=YY;R34D3gL3 | " 199¢ IF LP=0 THEN RT(I)=2:GOT
alise” 0 1110
PN 690 NEXT X,Y:GET(XX+1,YY+1)—-¢ | %8 1104 RT(I}=1
XX+33, YY+29)  ER 04 1110 NEXT:ZT=0:AB=6
iy e AR 0L 1120 FOR I=1 TO XT:IF RT(I)=A
e NP e vy e PaE Taoe | o | SBITHEN TR Tl e IR G2 T o
UCY, X) 415 IF K=b THEN K=S @ 1138 NEXT:IF ZT>@ THEN 1150
P0 720 ON K GOTO 73@,740,750,76¢ | '@ 1148 AB=AB-1:GOTO 112@
770,779 Bl 1150 DH=INT (ZTXRND(1)}+1:HD=1
o T : R(DH) : Y=TY (HD) 2 X=TX (HD)
BHE7ARE PUTIOOGEEX (13 K1) UVYRBY (1, [ =5 P68 LOCATE S25, 1oz BRINT
K-1)),BG: RETURN "3 :FE6=FG+1:RETURN
il 7560 FOR J=1 TO K-1:PUT(xx+Bx( | i 1170 RESTORE 1219
2,0) +N(R, J) , YY+BY (2, 2) +N¢ | "8 1186 READ BR(8),BR(1):FOR I=2
R,J)),BG: NEXT:RETURN TO 22:READ A$:BR(I)=VAL
FL 768 FOR J=1 TO K—1:PUT (XX+BX( ("&H"+AS) :NEXT
3,J)+N(R,J), YY+BY (3,J)+N( | I 1198 READ BG(®),BG(1):FOR I=2
R,J)),BG: NEXT:RETURN TO 22:READ A$:BG(I)=VAL
£l 776 FOR J=1 TO K—1:PUT (XX+BX ( ("&H"+A%) : NEXT
4,3)+N(R,J), YY+BY (4, ) +N( | If 1268 RETURN
R,J)),BG:NEXT:RETURN W 1218 DATA 22,13,F09,0,30, 3009
N 788 YY=328Y+15: XX=36XX+50 , 280, AA
IF 798 DRAW "C=CO;BM=XX;,=YY;R36 |l 1220 DATA AAG2,A00,80AA, 2028,
D32L36U32" AAAG, AB22, BAAA, AAAS
[E 868 DRAW "C=CO;BM+2,+2R32D28L | 0t 1238 DATA AB22, 2028, AAJ, BAAA,
32U28" AARG2,0,0
M 819 RETURN (N 1240 DATA 22,13,F00,0,30, 3800
IN 828 YY=32%Y+15: XX=36%X+50:R=0 , 180,55
:IF CO=1 THEN 719 If 1256 DATA S5501,500, 4955, 1014,
Bk 830 PUT (XX+2, YY+2) ,ER,PSET:K= 5556,5411, 4555, 5554
UCY, X)+1: IF K=& THEN K=5 | lH 1269 DATA S411,1014,558, 4055,
¢ 846 ON K GOTO 859,B840,8790,880 5501,0,0
,890, 890 B 1270 J1=J1+1:XX=X1-BX(1,1):YY
W 858 RETURN =Y1-BY(1,1):5=1987: IF CO
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MASTER COMPUTERS
IN YOUR OWN HOME

oU can write pro nd get a

software

LEARN AT YOUR OWN PACE
IN YOUR SPARE TIME

Our independent st
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program allows you

0N-0ne counseling

LEARN EVEN BEFORE YOU DECIDE ON A COMPUTER
Everything is explained in simple language. You will enjoy leaming to
use a computer—EVEN IF YOU DON'T OWN ONE. Learn to program on
any personal computer; IBM, APPLE, COMMODORE, TRS, and more.

BE YOUR OWN COMPUTER EXPERT
Programming is the best way to learn to use computers, and we can
show you the best—and mos! economical —way to learn programming!

Send today for your free information package. No obligation. No
salesman will call

HELD

nation on how | can learm about computers and pro- |
t home!
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Commodore 128

In this final series installment on
Commodore 128 machine language
programming, Jim Butterfield looks at
ways to build custom memory configu-
rations.

Memory Banks

The 16 standard configurations that
Commodore has defined as banks
are useful, but limitations exist. In a
standard 128—one without a car-
tridge, extra ROM, or extra RAM—
only four bank configurations (0, 1,
14, and 15) are useful. While there
are 16 standard configurations, you
can actually create 256 different
ones. You may store any value from
0-255 in the configuration register
at address 65280 ($FF00) and each
value will create a particular con-
figuration.

Not all of the 256 combina-
tions are useful. Some call for ROM
or RAM that may not exist. If you
eliminate such configurations, only
about 24 remain. Of these, several
others don’t seem to be very help-
ful. For instance, it's hard to imag-
ine a case in which you’d want only
half of the BASIC ROM and none of
the Kernal ROM. However, you can
make your own configurations, and
some of them are useful. There’s at
least one handy configuration miss-
ing from Commodore’s bank list.

Part 6

Jim Butterfield, Associate Editor

Machine Language

Figure 1. Configuration Register

$C000 $8000 $4000
-$FFFF -$BFFF -$7FFF
00 = RAMO | 00 = Kernal | 00 = BASIC HI | 0 = BASIC LO| 0 =I/O
01 = RAM1 | 11 = RAM 11 = RAM 1 = RAM 1 = ROM
| |

Figure 2. Custom Configuration

e

l

=

AL

The Configuration Register
Figure 1 shows the make-up of the
configuration register. Only the
standard memory elements are
shown in the diagram; to simplify
the discussion, we’ll ignore ele-
ments like cartridges and RAM
expansion.

This register is effectively split into
five parts:

Bit 0. When bit 0 contains a zero,
the I/O chips appear in locations
$D000-$DFFF. When this bit con-

tains a one, the 128 sees whatever is
selected by bits 4 and 5. If it's the
Kernal ROM, this part of memory
contains character patterns.

Bit 1. This bit controls memory ad-
dresses $4000-$7FFF. Placing a one
here puts RAM in that area; a zero
causes the lower 16K of BASIC
ROM to appear.

Bits 2 and 3. Together, these two
bits control locations $8000-$BFFF.
Setting both bits to 1 puts RAM in
this area. Setting them both to 0
causes the upper 12K of BASIC
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Authorized E@ma Liquidator

COMMODORE COMPATIBLE ACCESSORIES

We are not
allowed to print
the famous brand
name, but we can

tell you if you
call us
Toll-Free.

FAMOUS U.S. BRAND DISK DRIVE UNIT

These famous brand Disk Drives are rebuilt, like Now, Make Quick Back-Up Copies
’

new, by factory technicians. They are ata LOW . Fei
liquidation price, and carry a Factory Warranty. ERsRy(With o SCC OND Disk Drivel

® Compatible With Commodore® C64™ and
SX64 Computers for Maximum Efficiency.

Original

List Price ...... 5269.00

@ 2K RAM, 16K ROM. Maximum Storage of 170K

Formatted Data, 35 Tracks.

@ Uses 5'%" Floppy Diskettes. Serial Interface.
e Data Transfer Rate: 400 Bytes per Second.
® Second Serial Port for Chaining Second Drive

Liquidation

o 5149

or Printer. : Item H-1879-3553-013
® 3% Hx 8" Wx 15" D. 9% Ibs. Shipping, handling: $8.00 each
FOUR TRACTOR
PACK FEED FROM
OFFICE COMMODORE®
Discontinued Model LOW
SOFT- Liquidation Price.
WARE e Adapts Your Commodore
803 for Continuous Paper.
?:‘:':awy;;.::'nt, e Continuous Form Paper

® General Ledger. 8 Options. Chan Accounts, Custom

Statements, More.

@ Inventory Managment. Track 1000 ltems. Maintain

Perpetual Records.

@ Payroll. 24 Functions. Calculates Tax. Prints Checks.

Interfaces With General Ledger.

@ Accounts Payable/Checkwriting. Interfaces With

39

Item H-1879-7025-059 Ship, handling: $4.00 pkg.

General Ledger.
Mir. List For Set of 4:5199.80  §

Ligquidation Price For Setof4 ......

from 2%" To 10" Wide.

@ You Can Still Use Your
Friction Feed.

90-Day Ltd. Factory Warranty.

Commodore is a registered trademark of
Commodore Electronics Lid.

Mifr. List . .. £39.95
ugianin $Y G

Item H-1879-7004-286
Shipping, handling: $4.00 each

Toll-Free: 1-800-328-0609

SEND TO:

C.0.M.B. Direct Marketing Corp.

1405 Xenium Lane N/Minneapolis, MN 55441-4494

Send the items indicated below. (Minnesota residents add

6% sales tax. Sorry, no C.0.D. orders.)

Send___Disk Drive(s) tem H-1879-3553-013at $149 each

plus $8 each for shipping, handling.

Send__Software Package(s) ltem H-1873-7025-059 at

$39 each plus $4 each for shipping, handling.

Send___Traclor Feed(s) Item H-1879-7004-286 at $19

each plus $4 each for shipping, handling.

O My check or money order is enclosed. (No delays in
processing orders paid by check)

Charge: OVISA® [ MasterCard,

Item H-1879

O American Express

Acct No,

EEJ{I]E]EEJ[!JEI EEAEEENEEEMNE

Credit card customers can order by phone,

24 hours a day, _ P
AME RICAN)

7 days a week. erCord
! — T I

5
-—n emm e

f

i

PLEASE PRINT CLEARLY
Name
Address
City
State ZIP

Phone )
Sign Here

Sales outside the 48 contiguous states are subject to
special conditions. Please call or write to inquire.

ROM and machine language moni-
tor ROM to appear.

Bits 4 and 5. These two bits control
locations $CO00-$FFFF. If both bits
are set to 1, RAM appears in this
zone; when both contain 0, the Ker-
nal ROM appears. Note that when
Kernal ROM is selected, character
pattern ROM appears at locations
$D000-$DFFFE. If bit 0 is set to 0,
I/O chip registers will be seen at
$D000-$DFFF regardless of the set-
tings in bits 4 and 5.

Bits 6 and 7. These two bits control
which block of RAM will be used in
any of the areas selected as RAM in
the other configuration register bits.
When both bits are set to zero,
block 0 is selected. The bit pattern
01 selects block 1. Note that loca-
tions $0002-$03FF will appear
from block 0 no matter what value
you place in these bits. (Locations
$0000-$0001 are registers for the
microprocessor’s on-chip I/0 port.)

Suppose that you want to se-
lect the bank 15 configuration. Let’s
work through it from the high end.
All the RAM will be from block 0,
so we set bits 6 and 7 of the configu-
ration register to 0. We need Kernal
ROM, so bits 4 and 5 must also be
set to 0. We also want BASIC ROM,
so bits 1, 2, and 3 are all set to 0 as
well. To make the I/O chips visible,
bit 0 is set to 0. Thus, to select bank
15, we simply store a zero in $FF0O0,
setting all of its bits to 0.

Now let’s select bank 1, which
is almost entirely RAM from block
1. From the top again, we set bits 6
and 7 with the pattern 01 to select
block 1 as the source of RAM. (Re-
member, however, that this doesn’t
affect locations $0002-$03FF.) Bits
2-5 are all set to 1 so that RAM is in
place, and bit 1 also gets a one. Bit-0
must be set to 1 so that the 1/O
address space doesn’t appear. Put
all these bits together, and you get
$7F, the value that selects bank 1.

A Custom Configuration
Many machine language program-
mers would like to have a configu-
ration that provides as much RAM
as possible but still retains the
Kernal and I/0 addresses. This can
be done by eliminating BASIC
ROM, which machine language
programs usually don’t need. We'll
get 48K of RAM and all the I/O
that’s necessary.




How do we create it? Easy. Set bits 6 and 7 to 0 to
select RAM from block 0. Set bits 4 and 5 to 0 to select
Kernal ROM. Set bits 1, 2, and 3 to 1 to put RAM in
place. And bit 0 is set to 0 to put the I/O chips in place.
Add these values together, and you get $0E as the final
value. We'll use this configuration soon in an example.

Fine Points

The MMU specifications reveal additional, intriguing
configuration possibilities. You can expand shared
RAM to protect more than 1K from reconfiguration.
You can even relocate the processor’s zero page or
stack. For most of us, these are comparatively risky
techniques, since BASIC and the Kernal assume a
normal configuration.

Here’s a handy piece of information, however. If a
machine language program sets its own configuration,
the calling BASIC program has a lot more latitude in
the way it calls that program. To explain: Suppose
there is a machine language program somewhere in
RAM between $4000-$BFFF. We know that the pro-
gram uses I/O and the Kernal. From BASIC, you
would expect to precede any SYS with BANK 15 to
insure that the ML program has access to the Kernal.
But that’s impossible: The program is above $4000 and
can’t be reached with BANK 15. BANK 0 would allow
you to access it, but then the ML program would have
no access to the Kernal ROM.

The solution is for the ML program itself to recon-
figure the machine to the custom configuration shown
in Figure 2. Everything will work fine, and the ML
program won't even need to restore the original config-
uration before it returns to BASIC.

Now let’s write a program to create the configuration.

Configuration Example

The machine language portion of the program will
print a simple message. From direct mode, enter MON-
ITOR to activate the 128’s built-in machine language
monitor; then enter these lines:

A A000 LDA #SO0E

A A002 STA $FFO00

A A005 LDX #800

A A007 LDA $A013,X

A AO00A JSR $FFD2

A A00D INX

A AOOE CPX #§51A

A A010 BCC S$AO007

A A012 RTS

To enter the message, display memory with the
command M A013 A02C. Next, type over the display
so that the left portion of the screen looks like this:
>A013 47 52 45 45 54 49 4E 47
>A01B 53 20 46 52 4F 4D 20 48

>A023 59 50 45 52 53 50 41 43
>A02B 45 0D

This data will appear in slightly different form on
an 80-column monitor. That doesn’'t matter—simply
type these bytes in the addresses shown, and don't
forget to press RETURN at the end of each line. In the
final line, it doesn’t matter what appears after the byte
containing 0D. As you enter the bytes, you'll see the
message appear in the ASCII display in the right part of
the screen.

SPECIALLY PRICED SOFTWARE

COMMODORE APPLE

C64 COMPUTER COMPUTER
9 N D
= = 9 COMPATIBLE g

¢ o F 0
305 ni
DISK DRIVE
*WITH PURCHASE OF OUR

FREE HOME TRIAL

DISK DRIVES

1541
COMMODORE

1200 BAUD
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NEAR LETTER QUALITY

COMMODORE $1 39

' S GREEN SCREEN
FULL COLOR (700 Lines Resolution)

AR AR 0E PRO-TECH-TRONICS

6870 Shingle Creek Parkway #103
RETAIL Minneapolis. MN 55430
VALUE $249.00 8 QUICK

38800 DELIVERY
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COMMODORE®
VICMODEM™

@ Use with the Commodore® C64™,
the SX-64 or the VIC-20 Computer.

@ Bell 103 Compatible.

@ Full Duplex; 300 Baud.

© Manual Dial Direct Connecting.

® FCC Registered.

This Modem is LOW liquidation priced
because it was closed out by Commo-
dore®. Add itto your computer foraccess
to timely financial information, news and
reference libraries...as near as your
phone! An affordable introduction to
phone/computer services; and you can
communicate with computer users who
also own modems!

Use with data cassette (included), or with
terminal program software, available at
computer stores.

90-Day Limited Factory Warranty.

Mfr. List Price . ..... 559.00

Liquidation $ 19
Priced AtOnly . ....

Item H-1880-7041-072

Shipping, handling: $4.00 each

Commodore is a registered trademark of Commodore
Electronics, Lid.

Credit card customers can order by phone,
24 hours aday, NN ~ - e
7 days a week. & ‘u.au.m_a StAres

Toll-Free: 1-800-328-0609

Sales outside the 48 contiguous slates are subject to
special conditions. Please call or wrile lo inquire.

Item H-1880

— e o —— —
SEND TO:
C.0.M.B. Direct Marketing Corp.
1405 Xenium Lane N/Minneapolis, MN 55441-4494
Send___Modem(s) tem H-18B0-7041-072 at $19 each
plus $4 each for shipping, handling. (Minnesota residents
add 6% sales tax. Sorry, no C.0.D. orders.)
[J My check or money order is enclosed. (No delays in
processing orders paid by Check.)
Charge:[J visa® [ MasterCards [J American Express®
Acct. No. Exp
PLEASE PRINT CLEARLY
Name
Address
City
State ZIP
Phone —! )
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Debug Exercise

The above program is correct, but
perhaps you'd like to try your hand
at some of the new debugging fea-
tures offered by the 128. If you want
to try this, create a deliberate mis-
take by entering a wrong branch at
location $A010. Enter this line:

A A010 BCC $A005

This instruction is the same
size as the previous one, so it
doesn’t disturb the rest of the pro-
gram. It causes a branch back to the
LDX instruction, which prevents X
from reaching its final value, and
creates an endless loop. We'll print
a lot of G characters. If you choose
the bug option, continue with the
rest of the exercise and we'll pick up
on debugging in a moment.

The BASIC Part

The next step is to save the program
to disk. Enter this command:

S “0:MSG”,8,A000,A02D

The drive light comes on brief-
ly as the monitor writes the file
MSG to disk. Exit the monitor with
X; then type NEW and enter this
program:

MD 108 BANK @

XP 118 BLOAD "MSG"

MX 120 PRINT "HERE IS A MESSAG
E--":PRINT

BANK 0

SYS 40960
PRINT : PRINT : PRINT “ABOV
E MESSAGE COURTESY OF .

SF 130
GQ 148
JE 15@

PRINT "..CONFIGURATION
{SPACE } $@E. "

Don’t bother to add code to
check the disk status following the
BLOAD. A bad BLOAD causes the
program to stop in any case. Note
that the program repeats BANK 0.
That’s not necessary, but it’s helpful
as a reminder of what’s going on.

Let’s take stock. If the machine
language program stayed in bank 0,
it could perform no output, since
bank 0 contains no ROM or I/O. If
we had chosen bank 15, the pro-
gram couldn’t run at all: The SYS to
40960 would take us to ROM, not
to the RAM where our program
resides. But when we SYS to our
bank 0 address, the machine lan-
guage program switches the com-
puter to a new configuration that
has no official bank number. There
will be lots of RAM plus Kernal
ROM and I/O chips. Go ahead and
run the program.

CE 1l6@

Debugging

If you chose the bug option, or
somehow created a different bug,
the program doesn’t print the in-
tended message. Compared to ear-
lier computers, the 128 makes it
easy to debug such problems.

If you are stuck in an endless
machine language loop, hold down
the RUN/STOP key and press the
reset button. After you've released
the button, the 128 puts you in the
machine language monitor. Once
you have regained control, you can
disassemble the program with the
command D A000. If you created
the deliberate bug mentioned above,
correct it by entering this line:

A A010 BCC $A007

Don'’t try to rerun the program
at this point. Since the BASIC pro-
gram loads the ML from disk, you
must replace the old ML file with
the correct version. Scratch the old
MSG file with this command:

@,S0:MSG

The @ symbol indicates a disk
command. It could be followed by a
device number—in case you had a
disk unit 9—but if none is supplied
ahead of the comma, unit 8 is as-
sumed. S stands for scratch. The
characters 0: indicate that you're
using drive 0 (always a good idea,
particularly on a 1541 drive, which
is prone to save-with-replace prob-
lems). After those characters comes
the filename itself.

If you're used to the Commo-
dore 64 wedge supplied with the
1541 Test/Demo disk, note the dif-
ference in syntax for this monitor
disk command. The comma after
the @ sign is not optional. To con-
firm that the old MSG file has been
scratched, type this command:

@

The computer prints the disk
status. Now you can save the new
version of MSG:

S “0:MSG”,8,A000,A02D

Exit to BASIC and rerun the
program to confirm that the fix suc-
ceeded. The 128 is a powerful and
flexible machine. You can make use
of plenty of memory, and there are
many mechanisms to help you ex-
ploit the machine’s potential. It
takes a while to get comfortable
with a new architecture, but it’s all
there and accessible. e
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Music Maker 64

If you're interested in creating music
on the Commodore 64, this program
may provide the power you're looking
for. Don’t be deceived by its lack of
fancy graphics and other frills—at the
core of the program is a sophisticated
machine language routine that can
play complex, multi-part music. Yet
you can use the program without be-
ing a machine language expert.

The Commodore 64’s SID chip is
one of the most advanced music
chips in any personal computer.
However, the 64’s BASIC requires
several POKE statements to play
just a single note, much less an
entire song. “Music Maker” vastly
simplifies the process of making
music on the Commodore 64. You're
still responsible for telling the
computer what. to play, but this
program'’s system takes much of the
drudgery out of entering music. It
allows up to about 3000 notes in
each voice and independent control
of the 64’s three voices (tone
generators).

Type in and save Music Maker.
Although you'll probably be tempt-
ed to run the program immediately,
you can’t run it until you add some
notes for it to play. This is done by
typing additional DATA statements
at the end of the program (when
you do this, be careful not to disturb
the DATA statements already in-
cluded in the program). Here’s an
explanation of what to type.

Entering Music
In Music Maker, each note is speci-
fied by two numbers. The first,

Martin F. Staley

which I'll call the note number, is
any integer from 10-127. The first
digit or digits of the number corre-
spond to the location of that note in
a chromatic scale starting at C and
going up to B. Rests should be given
note numbers of 0. The following

table can be used as a reference.
Note First digit(s) of note number
[rest] 0

& 1

C# 2

D 3

D# 4

E 5

F 6

F# 7

G 8

G# 9

A 10

A# 11

B 12

The last digit of the note num-
ber is the octave (0-7, inclusive) in
which the note is located. As exam-
ples of note numbers, a D in the
fifth octave has a note number of
35, a B in octave zero (the lowest
octave) has a note number of 120,
an F sharp in the fourth octave has a
note number of 74, and a C in the
seventh (highest) octave has a note
number of 17. This system becomes
quite easy to use after only a little
practice.

The second number for each
note, which I'll call the length num-
ber, is any integer (whole number)
in the range 1-100 (the number can
actually range up to 255—see be-
low). The length number can be
used in many different ways. One
system is to let the length number
equal three times the number of
thirty-second notes that can fit in

the note. When this system is used,
a tempo of 950 equals approximately
120 beats per minute—a moderate
tempo—and notes and rests have
the length numbers shown here.

Note type Length number
whole 96
half 48
quarter 24
eighth 12
sixteenth 6
thirty-second 3
dotted half 72
dotted quarter 36
dotted eighth 18

dotted sixteenth

eighth note triplet
sixteenth note triplet
thirty-second note triplet
sixty-fourth note triplet

= B e 00 D

The most important fact to re-
member about length numbers is
that they must be correct in relation
to one another. A half note should
always be twice the length of a
quarter note, and so on. If your
musical composition doesn’t use
triplets, then it's acceptable to di-
vide the length numbers of the oth-
er notes by three, since all their
numbers are divisible by three. Or,
if you need only half, quarter,
eighth, and sixteenth notes, they
can be given note numbers of eight,
four, two, and one, respectively.

In short, the length numbers
can be adjusted in various ways to
get different kinds of notes. If you
need quintuplets, you can use quar-
ter notes with length numbers of
ten; then each note in the quintu-
plet will have a length number of
two. If you need a grace note after a
quarter note, that particular quarter
note can be given a value slightly
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From the publishers of COMPUTE!

January 1987
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 January 1987 COMPUTE! Disks
contain the entertaining and useful Commodore or IBM programs from the
November and December 1986 and January 1987 issues of COMPUTE!.

The January 1987 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 