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THEA 
PAPERCLIP 
"The 11 I 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, 
Copy 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 recommendBf Graph! - INFOWORLD 

• graph up to three factors with 100 data 
pomtseach 
• 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, "shde 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 Bf Graph and vice-versa 
• compatibile with most popular printers, 
printer cards, interfaces 

HOMEPAK 
" ... inexpensive, powerful, integrated 
software. As such, HomePak is the winner of 
Info World 's Best Buy Award." 
- INFOWORLD MAGAZINE 

" ... quite simply, the best ... thehighest 
rating possible." - ANALOG COMPlJflNG 

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 fil es of any virtually any 
length 
• Flexible data handling - save incoming 
text to disk, edit it, print it 

2. HOMETEXT WORD-PROCESSOR 
• 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 
includmg boldface, underlining and 
extended characters 

3. HOMEFlND DATABASE MANAGER 
• Natural English-language data 
entry/ retrieval system for simplified 
electronic filing 
• Includes 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 
data between them and perform integrated 
tasks. 
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COMMOIXJRE CLASSICS! 

PAPERCLIP WITH SPELLPACK 
for the Commodore 64 
"The# I Best Selling Word Processing Package." 
- BILLBOARD'S COMPlITER SOF1WARE CHART 
"Superb ... the most sophisticated to date." 
- COMPlITE MAGAZINE 
"The best professional word processor available." 
- RUN MAGAZINE 
• Fast: Insert/ Delete, Move or Copy words, 
phrases, sentences or entire blocks oftext. 
• Easy:save up to 52 repetitive words or phrases, 
then enter them with just two keystrokes. 
• Sophisticated: Global Search and Replace 
changes every occurrence of a wrong word or 
phrase. 
• Works with the Consultant Data Base Manager 
for the C64. 
• Personalized form letter, mailinglist and 
mailinglabel functions. 
• Built-in Spellpack with Dictionary for fast error 
checking. 

THE CONSULTANT 
for the Commodore 128/64 
Database management made easy! 
"Combines simplicity with speedand gigantic 
records. " 
- COMMODORE MAGAZINE 
• Built-in templates for themost-needed database 
functions: In ventory, Budgets, Mailing Lists, 
Catalogs and many more. 
• Extensive macro capability 
• Keyed field access speed - II 10 second; sorting 
speed - 4 seconds per /000 records. 
• Six search operators - Equal 10, Greater 
Than , Less Than, Not Equal To, Match Anywhere, 
Wild Card. 
• Totally flexible relational reporting - insert 
any Consultant datafile in a reporl. 
• Works witl1 PaperClip Word Processor. 

KEYS TO 'lYPING: 
for the Commodore 64/ 128 

40 words a minute in 32 easy lessons - or less! 

Learn to type at your own pace' 

• 32 step-by-step lessons to reach at least grade JO 
proficiency! 
• Lessons based on proven instructional 
techniques used by typing teachers. 
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PAPERCL/P II: NBW! 95• 
for the Commodore 128 onlY s79· 
"An exceptional value . .. one ofthe best software 
investments.now available for the C/28!" 
- RUN MAGAZINE 
The #I best-selling word-processor, re-designed to 
take full advantage of the Cl28's increased 
memory, speed and power. Compatible with C-64 
PaperClip text files. 
• Integrated 38, 000-word spelling checker to give 
you error-free documents. 
• Built-in telecommunications module to access 
on-lineservices - one toggle moves you between 
word processor and terminal. 
• Works with THE CONSUIJ'ANT for the C/28. 
• New editing features include multiple columns, 
reverse video scroll and chaptering, with 
maximum document size nowexpanded 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 NEWSLETIER 
• Simplified, streamlined spreadsheet program 
with "What If! " capability for projectionsand 
estimates. 
• Built-in application templates: Check Book, 
Budget, Installment Payment, Income Tax, 
BalanceSheet, Stock Portfolio, Materials 
Estimator. and many more. 
• Formats arealready set up, calculations are 
pre-programmed - all you needdo is enter data. 
• Design your own customized worksheets to 
solve specializedproblems. 

HOMEPAK 
for the Commodore 64/ 128 

" ... inexpensive. powerful, integrated software. 

As such, HomePak is the winner of Info World's 

Best Buy Award." 

- INFOWORLD MAGAZINE 

... one of the fin est values on themarket. 

Performance: excellent. Value: excellent. " 

- FAMILY COMPlITING MAGAZINE 

Three easy-to-use programs on one disk: 

I. HOMETERM TELECOMMUNICATIONS 

• Powerful Macro facility - logon to your 

favoritebulletin board or database with one 

command. 

• Flexible data handling - save incoming text to 

disk, edit it, print it. 

2. HOMETEXT WORD-PROCESSOR 

• Over20 full-screen editing and formatting 

features: move & copy, word-wrap, justification, 

automaticpagingand many more. 

3. HOMEFIND DATABASE MANAGER 

• 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. 




Because accomplishments deserve to be recognized. 

Offer Congratulations!
Say Thanks! Have Fun! 
Giving someone a certilica!e is awonderful 
way to recognize an outstanding achieve­
ment. It'salso a perfect way to have a 
little lun. 
Certilicate Maker

TU

gives you over 200 
professionally designedcertifi­
cates. From strictly olficial to run and 
witty, there's something ror everyone and 
every occasion.So you can surprise a 
lami~ member, praise a student. applaud 
an athlete and honor an employee with 
grea! looking certificates.And each one 
will be as personal, professional and 
special as you choose. 

,... 	
Personalized certificates 
in minutes. 
Simply choose acertificate,select a 
border, typeyour message; add adate and 
signature ... then print' It'sthat quick 
and that easy 
You caneven create a name fi le and 
automatically personalizecert ificates for 
everyone in your class 
or club' 

Over 200 exci,ting 
Certijicaf,es, Awards, 

Diplomas, andL'icen.ses. 
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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 
that9product 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 

COMPUT!I January 1987 

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 
COMPUTE!. 

Robert C. Lock 

Editor in Chief 
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- --------- (Not Bad for a 37-Ton Tank) - --------­

0 to 100 MPH In 4 Seconds 

In Anta.rcUca, no one can hearyou scream ••• 

You 're caught in a blizzard with your a ir supply running low Snowblind, you hear a scream overhead and 
it isn 't the w ind An alien fighter plane has spottedyou and he's got you locked-on. If he's got buddies, 

you could end up Spam®-in-a-can Uh-oh, yourradarpicks up incoming fighters. tanks, missiles and rockets. 
Get ready for the fight ofyour life .. . 

I ARCTICFOX I 

HAVE YOU GOT WHAT IT TAKES? 

The guided missile's on· board camera 
Petfecl for reconnaissance . . . Ifyou've 

got the lime for sightseeing. 

CODE NAME: Arcticfox 
MISSION: Infiltrate alien stronghold. Search out and 

destroy alien main fortress. Terminate 
alien troops with extreme prejudice. 

PRIMARY ASSAULT VEHICLE: Arctlcfox, 37-ton 
advanced all·terrain vehicle. 

ARMAMENT: 150mm cannon 
2 mine dispensers 
Tunnel series miss\ie- launcher 
Line-of-sight guided missiles 

MAX SPEED: JOO mph 
CREW: 1 
MISSION SUCCESS PROBABILITY: Slim 
MISSION SURVIVAL PROBABILITY: Worse 

The Main Fortress. If you're 
good eno119h lo (Ind IL are you bad 

enough lo destroy It) 

ELECTRONIC ARTS~ 

How lo order. Visit y our ret.aUer. If you are unable lo find the product at your local ret.aller, you can call 800.2454525 for direct VISA or Mlllll?rcard orders 

(In CA au 800.562-1112). The direct price Is 539.95 for the Apple lJ!ld Amiga uerslons and 532.95 for the C64/ 128 version. 


SPAM is a registered trademark ofGeo. A Hormel & Co. To buy by ma IL send check or money order to Electronic Arts Direct Sales, P.O. Box 7530. San Mateo, CA 94403. 

Add 55 for shipping and handling {S 7 CMiadlan). There Is a 14·da!J money·back guarantee on direct orders. For a complete product car..log, 


send 5<X and a stamped. sel/.adtiressed eruJelope to: Electronic Arts Catalog, 1820 Gateway Drive. San Mateo. Cali{omLJ. 94404. 
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Now Available for the very first time! 
For lbur Commodore 128. 
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Word Processing com Helps you type, insert, 
delete and rearrange text. 

process\ng: Perfect for book reports, 
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• 90,000 \\Tord Dictionary 
Eliminates embarrassing 
misspellings, and can spell
check a 10 page document in 
just 45 seconds. That's fast! 

• Integrated Thesaurus 
Provides thousands of 
synonyms and antonyms and 
helps improve your reading, 
writing and vocabulary skills 
immediately. 

• 	Super Fast Data Base 
All major features of other 
popular databases have 
been combined into one 
powerful program without 
sacrificing speed or space 

up to , 
• up to '22 tex 

All of this can be yours and much much more for only $79.95 
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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. I 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/SO 
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 I have an 
American system. I don't know about 
Poland [see M. H. Trenker's Jetter 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 1b KNOW How IT WORKS 


1bAPPRECIATE 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 
educational games and the only 
online lV-style game show with 
real prizes. Or, for the ultimate 
in excitement, get into an interac- .. 
live space adventure. 

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. 

INVESf 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
dard online time (when 
CompuServe is most 
active) are just IO~ a 

So easy the whole family 
can go online. 

CompuServe is "menu-driven,"so begin· 
ners can simply read the menus Qists 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 
Department. '~~--~ 

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 
readyto order. For your low,one-time sub­
scription fee,you'll receive: 
• acomplete, easy-to-understand, 170-page 

spiral-bound Users Guide 
• your exclusive preliminary password 
• a subscription to CompuServe's monthly 

magazine, Online Today 
• a $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. 

minute. In most major 
metropolitan areas youSHOP Co1t1puServe®THE ELECTRONIC MALL™ can go online with a local 

takes you on a coast-to-coast phone call. Plus,you'll receive Information Services, P.O. Box 20212 
shopping spree of nationally a $25.00 Introductory Usage 5000 Arlington Centre Blvd, Columbus, Ohio 43220 

known merchants, without ever Credit with the purchase of your An H&R Block Company 
EasyPlex and ELECTRONIC MALL are tradomar1<s of

leaving home. CompuServe Subscription Kit. Co~e Incorporated. 



Soviets 
invade Iran! 
Gulf war 
expands! 
It Is April , 1988 and the Ayatollah 
has been deposed. Iran is once 
again a major US ally, openly 
supporting the struggling Afghan 
guerillas. In response, the Soviet 
Union and Iraq 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. 

$30 

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 II, Commodore 
64/128, IBM PC and PCjr (100% 
compatibles with Color Graphics 
Board). 

Available at leading Computer, 

Software and Game stores, 


or direct from: 


microcom~uter gomes 01v1s10N 

m The Avalon Hill 
rAW Game Company

GA M ES 

A MONARCH AVALON , INC. COMPANY 

4517 Harford Road • Baltimore, MD 21214 


301 -254-9200. 301 -254-5300. 1-600-636-9292 


Ask for Operator G 

Send $1 for a Complete Game Catalog 

duced in Europe several months before it programming language, fo r instance, cast 
appeared in the United States. denotes a particular sort of conversion 

from one variable type to another. 
In order to translate the verb cast 

ST Directory Update reliably, a translation program would 
Here is an Atari ST trick which I've need to include fairly large amounts of 
stumbled across . When you are search­ real-world information about such dis­
ing disk directories on the desktop, in­ similar subjects as fishing, voting, theatri­
stead of using the mouse to close the cal management, and building construction. 
directory window and reopen it, simply Without meaningful information about all 
insert the new disk and press the ESC the con texts in which a word can appear, 
key. The desktop automatically reads translator programs can easily produce
the directory from the new disk and blunders such as mistranslating spirit as 
displays it in the window. vodka. 

Randy Hart With these limitations in mind, how­
ever, you can use your computer as aThanks for the tip. Don't forget to close 
simple language dictionary. Try thisany subdirectories that are open on the 
program.active directory window before you press 

ESC. If you omit this step in a case where 1 0 DIM A$(20),B$(20),C$(20) : RE 
the new disk doesn't have a subdirectory M FOR ATARI ONLY 

20 NUMWORDS=2 
30 PRINT "l) ENGLISH TO SWEDIS 

of the same name, GEM displays an empty 
subdirectory. No harm is done (you can 

H " simply close the empty subdirectory after 
40 PRINT "2) SWEDISH TO ENGLIS

the fact), but the results can be confusing H 
if you're expecting to see the root directory 50 INPUT I :IF I<> l AND 1<>2 TH 

EN 30 
60 PRINT "WHAT IS THE WORD"; :I 

on the new disk. Many of our program­
mers use the ESC technique regularly. 

NPUT C$:RESTOREHowever, we have heard unconfirmed ru­
70 FOR J= l TO NUMWORDS mors that this method of updating disk 80 READ A$, B$ 

information may be somewhat less reli­ 90 IF I=l THEN IF A$=C$ THEN P 
able than closing the window and reopen­ RINT B$ :GOTO 30 

1 00 IF I=2 THEN IF B$=C$ THEN 
{SPACE}PRINT A$:GOTO 30 

lJ.0 NEXT J: PRINT "WORD NOT IN 
[SPACE JDICTIONARY" 

ing it. 

Language Translators 
1 20 GOTO 30

I need a program to translate Swedish 1 0000 DATA CAT,KATT
into English, and vice versa. I have 1000 1 DATA I,JEG 
talked to many software dealers in large 

You can add more words and phrasescities, and they tell me they know of no 
to the DATA statements at the end of thesuch program. If there is a program that 
program. When you are finished, put thecan hand.le this task, please let me 
number of words into line 20. You mayknow. 
find that when you add many words to theKenneth E. Pilquist 
list, the program starts slowing down, so 

Unfortunately, general language-transla­ try to keep the most-used words at the 
tion programs are probably years away, beginning of the list. If the program is still 
even fo r the largest and fastest computers. too slow, you might consider rewriting the 
In the 1960s, some computer scientists program to use a binary search. This 
believed that such programs were just would require a list sorted in alphabetical 
around the corner. Some elaborate at­ order. 
tempts were made, . but the failures were 
often more notable than the successes. For 
example, one English-to-Russian program More About Atari's COM 

Just a note regarding the October 1986 
willing, but the flesh is weak into the 
translated the English phrase The spirit is 

installment of "Readers ' Feedback," in 
Russian equivalent The vodka is strong, which Brian Korn asked about using 
but the meat is raw. COM as a variable name in Atari 

BASIC. Your reply correctly states that 
way of such programs is that human lan­

Perhaps the major obstacle in the 
COM is a reserved word and cannot be 
used in an implicit variable assignment guages depend heavily on context. That is, 
such as COM= 10. However, you can 

things depending on how it's used. To take 
th e sam e word can signify many different 

use any reserved word as a variable 
a simple example, consider the verb cast. name by making an explicit assignment 
It commonly means to throw, as in the with LET. The statement LET COM= 
phrase cast your nets on the water. But it 10 assigns the value 10 to the variable 

COM. 
phrases cast a ballot, cast parts in a play, 
carries very different meanings in the 

Implicit assignment (assignment 
or cast a cement foundation. The task without LET) works in an interesting 
becomes even more complex if you include way. LET is the last keyword in the 
specialized, technical definitions. In the C keyword table, and thus becomes the 



Powerful Software. 

Persuasive Prices. 


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

TRIO™ 
One program for all your 
applications. 

Put the three most important software 
applications at your fingertips. An 
easy-to-use word processor, apowerful 
spreadsheet and ahighly flexible data 
base. Ifyou'd like to exchange 
information between these programs, 
do mail merging, project profits, 
organiz.e lists, write dazzlingly fast, 
create fonn letters and more, you'll 
find 1RIO is the most powerful 
integrate.d software package you can -- !iO 
buy for the money. Apple//, $79.95; Commodore 128, $69.95; 
Conunodore 64, $49.95 (suggested retail price). 

Personal Accountant™ 
Your financial genius. 

The Personal Accountant 
will keep track of your 
income, expense, loans, 
and deposits. It will tell 
you about your net worth, 
profits, taxes, and even 
speculate about the future. 
It generates prof~ional 
financial statements and 
account histories. It 

calculates Joans and the future value of savings and it even keeps 
track ofphone 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 II and IBM PC) to keep your financial life in order 
and invest the rest 

Five Years In The Making 
The fact is Softsync has been develop­
ing serious, hard working software for 
five years now. 

We know that software works harder 
for you when it's well designed, well 
docwnented, reasonably priced and 
backed by a team of customer service 
specialists standing by to help you. 

Ask your retailer for the powerful 
software with the persuasive prices. 
Softsync. Call us for a free full color 
catalog. Softsync, Inc., 162 Madison 
Avenue,NewYork,N.Y.10016 
(212) 685-2080. 

§UFT§YNC 

HARD WORKING SOFTWARE 



IF IT 

WASN'T 


SO GREAT 

WE 


WOULDN'T 

CALL IT 

SUPER! 


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 ............. . . . . S35 

G .M . Disk ..................... S30 
Champion Disk .. .. .... ... .... S20 
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 

miCl"OComputel" gcmes DIVISION 

m The Avalon Hill 
WlJ Game Company., ..,.,. 

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= lO. 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)? 

P/us/4 Programmer's 
Reference Gulde 
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 Gu ide 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 Compatlblllty? 
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 280 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 mtzchines. 
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 Iles all use 
unique operating systems and disk for­
mats. Thus, an Amiga can't run a Mac 
program, an Apple Iles 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, "QSORT.ASC,S,W": C 
MD8:LIST 

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

OPEN 8,8,8, "QSORT.ASC": BANK! 
5: SYS 65478,0,8 
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New! Now with Near Letter Quality printing! 
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owners. meet the personal printer 
of your dreams. 

It's the Commodore-compatible 
OKIDATA 120. And it's got everything 
you've been looking for in a printer. 

Like a Near Letter Quality 
speed of 30 characters per second. 
A Utility mode speed of 120 cps. 
And high-resolution graphics. 

The OKIDATA 120 is built for 
long-term relationships. With a fuli 
one-year warranty. and a printhead 
li fe of 200 million characters. 

You' ll love the very affordable 
price. too. 

The OKIDATA 120 comes complete 
with everything you need to start 
printing. Including its own interface 
cable. paper and self-inking "Clean 

Hands" ribbon cartridge. Simply 
plug it in and you're ready to go. 

Meet the printer of your dreams 
at your OKIDATA retailer now. For 
the name of the OKIDATA retailer 
nearest you. call 1-800-0K!DATA. 

The OKIDATA 120. To you. it's a 
great printer. To your Commodore. 
it's Mr. Write. 

We put business on paper. 
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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 
potentia l 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® II family or 

Commodore® 64/128. 

AVAILABLE EVERYWHERE or 
call toll-free: 1(800)638-9292. 

Ask for Operator GG 

microcomputer games 01v1s10N 

mThe Avalon Hill 
w.JJ Game Company
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A MONARCH AVALON INC. COMPANY 
4517 Harford Road• Ballimore , 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 CWSE2. 

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 
LINK IN 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 
c/rnnging the sector link information on 
the disk. Apparently, DISKFIX thought 
that your disk was scrambled, and it did 
its best to correct the link infomiation. 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 
to the 1541 's, and th e 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 sirrgle­
sided disks. We have yet to see a dual 
drive for the ST. @ 

Attention Programmers 
COMPUTE! magazine is currently 
looking for quality articles on 
Commodore, Atari. Apple, 
and IBM computers (including 
the Commodore Amiga and 
Atari ST) . If you have an 
interesting home application, 
educational program, 
programming utility, or game. 
submit it to COMPUTE!, P.O. 
Box 5406, Greensboro, 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 
AU 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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Figure 1: Memory-Mapped Video 
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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-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 

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 
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In text mode, the computer "stamps" an 
entire, mu/tipixel 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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No Rubber Stamps 
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 Iles 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

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 
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When the Going Gets Tough, 

the Bard Goes Drinking. 


4 classes of magic user, including 
wizard and sorceror. 85 new 

magic spells in al l. 

128 color monsters, many 
animated . All challenging. 

Full-color crolling dungeons. 
16 levels, each better than the 

one before. 3-0 city, too. 

The Bard's Tale™ 

from 

TI nd the going is tough
.LI: in Skara Brae town. 
The evil wizard Mangar 

has cast an eternal winter 
spell . Monsters control 

the streets and dun­
geons beneath . Good 

ci tizens fear for their 

lives. What's worse, 


there's only one tavern 
left that serves wine . 

But the Bard knows 
no fear. With h is trusty 
harp and a few rowdy 
minstrel songs he claims 

are magic, the Bard is ready 
to boogie . All he needs is 

a band of loyal followers: 
a light-fingered rogue to. 
find secret doors, a 
couple of fighte rs 
to bash heads, a con­
jurer to create weird 
allies, a magician for 
magic armor. 
The.n it's off to com­

bat, as soon as the Bard 
finish es one more verse. 
Now what's a word that 

rhymes with "dead ogre?" 
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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
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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 



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 Th e Amiga's bobs (blitter objects) move 
BASIC.like hardware sprites, but are not limit­

The Atari ST has no hardware ed in size, colors, or number. Th is 
screen from an Amiga BASIC game con­ sprites, but it does have a spritelike 

software capability which, again, 
derives from the need for a mouse 

serve as the parent for several 

tains several bobs. 

pointer. The ST's sprite facility is 
vsprites, which can have different part of the line A assembly lan­
colors, shapes, and locations from guage interface that supports the 
those of the parent. Among other VDI (Virtual Device Interface) por­
things, this feature permits you to tion of GEM. Software sprites are 
display more than eight sprites on limited in size; the familiar busy­
the same horizontal screen line. bee pointer shape is very close to 

Bobs are the creation of anoth­ the maximum size. However, there 
er custom Amiga chip known as a is no limit to the number of such 
blitter. Like sprite hardware, the sprites, and line A instructions op ­
blitter chip makes it possible to erate rapidly enough for quite con­
move an object nondestructively vincing animation. The sprite can 
over a detailed background. This have only two colors, but it may be 
feature is analagous to GET and placed on the screen in various 
PUT animation on the IBM modes, including XOR mode. 

es. One really smells. 
Castle and get involved with an 
eccentric cast ofcharacters, 
including British nobility, while 
trying to save your best friend 

;~':> from a vengeful ghost. ''Moon­
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manent spot in the freak show, All four are easy to get. you'll need to stretchyour Simplyfollow your nose topuzzle-solving skills to the limit. 

your local software store today. One's really haunting. 
Wrapping up this new quartet 
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the darkest reachesofTresyllian 

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 ow n 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 facili ty, 
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 



Figure 3: ST Software Sprites 
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The ST lacks hardware sprites, b11t it relies 011 low-level operati11g system 
routi11es to display a 111011se pointer with spritelike characteristics . ltt this 
screen, the man with a pipe is a software sprite, created by a short 
assembly language program that ru11s d11ri11g the ST's vertical bla11k 
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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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 firs t 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 nex t step up from a two­
color screen is a four-color screen. 

Figure 4: ST Hi-Res Screen 

Plane 1 

Each bit corresponds 
to 1 screen pixel. 

i--- ---80 bytes = 640 bits------.; 

---- ---- 640 pixels -------­

Tire ST's monochrome screen consists of a single bit plane i11 
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. 

400 
pixels 
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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/PCjr, 
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 

Plane 2' ' '' ' ' ' ' , ' ' ' ' ' ' ', 
Plane 1 

Each pair of bits pixels 
corresponds to 
1 screen pixel 

------80 bytes = 640 bits------i 

-------- 640 pixels -------­

fo 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. 

Figure 6: Sixteen-Color, Four-Bit Plane Screen 

Plane 4 

Plane 3 

Plane 2 

Plane 1 

; : 
Each group of 4 bits 

corresponds to 1 screen pixel 200 
pixels 

------40 bytes = 320 bits-----­

-------- 320 pixels -------­
fo 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. 
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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 lik~ 
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Quality Products You Can Depend On 

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 
prog ram 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 requi re 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 
swi tch you have the added advantage of a joystick control for use with 
your favori te 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 
ag ree that the MACH IV JOYSTICK is the best cursor control avai lable 
today. 

Available for the Apple llE/llC . Macintosh. IBM PC / XT/ AT and compat ibles. 
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 
wi th: Lotus 1, 2, 3: Multiplan; VisiCalc: FlashCalc; SuperCalc; WordStar; Multi­
mate; Volkswriter; Personal Ed itor; 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. 

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-
nectars now standard on all models, they are p lug in compatib le with 
the Apple 11, llE/l lC, IBM PC / XT/ AT, IBM PCj r and most compatibles. 
Suggested Retail: MACH 11 _ $44.95; MACH Ill _ $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 th ree swi tch selectable sensitivities to 
function properly wi th all game, g raphics and cad software for the IBM 
PCs and compatibles. Avai lable with optional Y cable for dual control. 
The GAMECARD Ill PC model is compat ib le with the IBM PC, XT, Port­
able, Compaq, Leading Edge and most compatibles. The GAMECARD 
Ill AT model is compatible with the IBM AT and most compatibles. 
Suggested Retail : GAMECARD Ill $59.95 

GAMECARD Ill 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 
Suggested Retail : or for credit card orders call : 

MACH IV Apple llE /llC $ 89.95 1-800-624-5804 
(Apple llE computer requires an Apple mouse card} 1-800-262-2004 (In California} .,.MACH IV Macintosh (works as a mouse only) $ 89.95 for more information call: 


MACH IV for IBM PC/ XT I AT and compatibles $1 19.95 (619} 744-8546 

MACH IV for IBM PC / XT/ AT and compatibles with Designer 1225 Stone Drive. 

Pop-up •• Menus $139.95 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 
differen t 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 
w hi ch 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 Iles. 

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 Iles 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 Iles 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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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 ~vailable, 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, Thorough, 

Books from COMPUTE! 


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! 

COMPUTEl's First Book of the Commodore 128 

Edited 

$14.95 

ISBN 0-87455-059-9 217 pages 

Gomes. programs. and tutorials for the Commodore 128 in 

128 mode that show you everything from how to create 

windows. to programming sound and making disks auto­

load. You'll even find a map of all the important memory 

locations. 


COMPUTEl'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 

Ottis R. Cowper 

$19.95 

ISBN 0-87455-060-2 704 pages 

This cleor1y written. comprehensive memory map and pro­

gramme(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. 1/0 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, II+ . lie. or lie. All the programs have been 
thoroughly tested and are reody to type in. 

COMPUTEl 's First Book of the Atari ST 
Edited 
$16.95 
ISBN 0-8 7 455-020-J 340 pages 
A collection of reody-to-type-in-and-use applications. 
gdmes. 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 
teoching 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 
$14.95 
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 languoge. 

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 COMPUTEI Books dealers 

for the latest COMPUTEI publications. 


ALABAMA 

Electronics Boutique 
Riverside Galleria 
Hoover. AL 

ARIZONA 

Gemini Computer #8 
1512 Bell Road 
Phoenix, AZ 85023 

CALIFORNIA 
Computer Literacy Bcokshop 
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 Bout ique 
The Falls Fashion Center 
Miami. FL 

Electronics Boutique 
The Florida Mall 
Ortando, FL 

Games 'n' Gadgets 
Countryside Mall 
Clearwater. FL 

Games 'n' Gadgets 
Governor's Square Mall 
Tallahassee. FL 

Games 'n' Gadgets 
Orange Park Mall 
Orange Park . FL 

Games 'n' Gadgets 
Regency Square Ma ll 
Jacksonville . FL 

GEORGIA 

Electronics Boutiq ue 
Cumbertand Moll 
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 Bout ique 
Golden Ring Mall 
Baltimore, MD 

Electronics Boutique 
Owings Mills Tqwn Center 
Owings Mills. MD 

Electronics Bout ique 
Security Square Ma ll 
Baltimore, MD 

Games 'n' Gadgets 
Columbia Mall 
Columbia . MD 

Games 'n' Gadgets 
Eastpolnt Moll 
Baltimore. MD 

Games 'n' Gadgets 
White Marsh Moll 
Baltimore. MD 

MASSACHUSE TTS 

Electronics Boutique 
Holyoke Mall at Ingleside 
Holyoke. MA 

MISSISSIPPI 

Electronics Boutique 
North Park Mall 
Ridgeland, MS 

NEW HAMPSHIRE 

Electronics Boutique 
Pheasant Lone Moll 
Nashua. NH 

NEW JERSEY 

Electronics Boutique 
Cherry Hill Moll 
Cherry Hill, NJ 

Electronics Bcutique 
Woodbridge Moll 
Woodbridge. NJ 

Electronics Boutique 
Echelon Mall 
Voorhees. NJ 

Electronics Boutique 
Rockaway Town Center 
Rockaway, NJ 

Games ·n· Gadgets 
Burtington Center 
Burtlngton, NJ 

Games 'n' Gadgets 
Livingston Mall 
Livingston, NJ 

Games 'n' Gadgets 
Willowbrook Mall 
Wayne. NJ 

NEW YORK 

Electronics Boutique 
Crossgates Ma ll 
Albany, NY 

Electronics Boutique 
Green Acres Mall 
Valley Stream. NY 

Electronics Boutique 
Roosevelt Field Mall 
Garden City, NY 

Electronics Bcutique 
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 
Eastland Mall 
Columbus, OH 

Games 'n' Gadgets 
Randoll Pork Mall 
North Randoll, OH 

PENNSYLVANIA 

Electronics Boutique 
Exton Square Moll 
Exton. PA 

Electronics Boutique 
King of Prussia Plaza 
King of Prussia . PA 

Electronics Boutique 
Lehigh Valley Mall 
Whitehall, PA 

Electronics Bcutique 
Montgomery Mall 
North Wales, PA 

Electronics Boutique 
Oxford Valley Mall 
Langhorne, PA 

Electronics Boutique 
Ross Park Mall 
Pittsburgh, PA 

Games 'n' Gadgets 
Century Ill 
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 

Gomes 'n' Gadgets 
Coliseum Mall 
Hampton, VA 

Games 'n' Gadgets 
Lynnhaven Mall 
Virginia Beach, VA 

Gomes 'n' Gadgets 
Pembroke Mall 
Virginia Beach. VA 

WASHINGTON 

John Kisselburgh 
17370 Southcenter Parkway 
Seattle, WA 98188 

COMPUTE! books are available In Canada from McGraw-Hill , Ryerson 
ltd., 330 Progress Ave ., Scarborough, Ontario, Canada MlP 2Z5. 



A spacecraft leaves Earth in this frame 
from a Deluxe Video animation. 

A computer-ge nerated speech balloon is 
overlaid 0 11 a digitized video image in 
this [}eluxe Video sequence. 

Deluxe Video includes preprogramm ed 
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. 

Scc 11 e from Defender of the Crown, an 
interactive movie in th e Cin emaware 
series from Mindscape. 
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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 JIGS 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 

11 11 

You create your own v1·d eos com-
h .

Plete with detailed moving grap 1cs 
and musical accompaniment or 
sound effects in the background. 
This highly sophisticated package 

d k ) (it occupies three Amiga is s pro­
vides everything you need to create 
qu ite elaborate animated se­
quences. You may import IFF-f~r-
mat image files from Deluxe Pa111t 
and sound effects or music files 
from Deluxe Music and compatible 
programs. The program is also 
compatible with the Amiga fra.m.e 
grabber, a utility that captures digi­
tized video images in !FF-format 
files, and the genlock peripheral, 

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. 
~----------------j 

Aegis Draw 
Impact! 
Aegis Development 
2210 Wilshire #227
Santa Monica, CA 90403 

Cinemaware series 
Defender of the Crown 
Mindscap e
3444 Dundee Rd. 
Northbro ok, IL 60062 

Deluxe Paint Deluxe Video 
Elec tron ic Arts 

1820 Gateway Dr. 

San Ma teo, CA 94404 


Easy Draw 
Migraph
720 s. 33, Suite 201 
Federal Wa y, WA 98003 
Graphicraft 
Commodore Business Machines 

1200 Wilson Dr. 

West Chester, PA 19380 


which Jets you overlay Amiga-gen- L---------------~ 



A Buyer's Guide To 

Computer Paint Programs 


No matter what ~ind of computer you own, there are software 
progr~ms that can rntroduce you to the fun and creativity of computer 
graphz~s. 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 
Brnderbund Software, 17 Paul Dr., 
Sa11 Rafael, CA 94903-2101 
$69.95 
A double-high-resolution graphics 
program for the Apple Ile and 128K 
Apple Ile that is compatible with 
Br<11derbund's Dazzle Draw and al­
lows for easy animation of figures. 

The Animator 
Mic/1tro11, 576 S. Telegraph , Pontiac, 
Ml 48053 
$39.95 
A~ 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, l,A 
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, Ml 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 
Br0derbund Software, 17 Paul Dr., 
San Rafael, CA 94903 
$59.95 
A color drawing program for the 
Apple Ile, Iles, and Ile (with 128K). 

DEGAS 

Batteries Included, 30 Mural Street, 

Unit 9, Richmond Hill , Ontario, 

Canada L4B 185 

$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 
L48 185 
$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 
Iles 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 , 
Fede ral Way, WA 98003 
$99.95 

An object-oriented drawing pro­

gram for the Atari ST. 


Fan ta vision 
Br0derbu11d Software, 17 Paul Dr., 
Sa11 Rafael, CA 94903 
$49.95 
A color paint program for the Apple 
II-series computers (with 64K) that 
combines drawing and animation. 

FullPaint 
A1111 Arbor Softworks, 3081/z S. State 
St. , A11 11 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. 
ge0Pai11t 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 subj ects to be edi ted 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, Swwyval e, 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 
Atari, 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 . 

Paint Works 
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 Perso11ally Developed Software, 

P.O. Box 3280, Wallin gfo rd, 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 Perso11ally 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, Wallin gfo rd, 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 

I/ O Design, P.O. Box 156, Rumso n, 

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 varie ty of different topics. Edit 
and color them to suit your own 
use . 

SuperPaint 
Silicon Beach Software, P.O. Box 
261430, 9580 Mounti11a Rd., Suite E, 
San Diego, CA 92126 
$99 
Bitmapped and object-oriented 
drawing are combined in this pack­
age for the Macintosh with 512K. 



T H E s T c 0 M p u T E R s 

With the introduction ofthe 

ST'Computers comes anew 

kind ofcomputer language: 


"The most ad vanced. most PRAISE. ·'The ST 's readily apparent 

powerful microcomputer strong. point is speed . Com­

your money can buy. ., "~ 


- Creati1·e Co111p11ti11g 

"The best hardware value of the year." 
- 1nfoworld 

..We have pent the las t three months 
eva luating the Atar i and have come to the 
conclusion that it can ·t be beat as a 
low-cost telecommunications term inal. 
drafting workstation. or fo r quick graphics 
visuali zati on:· -Microti111es 

"We are most impressed with the clarity 
of the graphics, with the speed of the disk 
1/0 (input/output) , and with the ST's 
value." -Byte Magazine 

' 'With the impress ive ST, Atari has 
deli vered on its promise of power without 
the price." - Family Co111puti11g 

"Faster and with better graphics capabili­
ties than an IBM' /Kr m, it could be a great 
vehicle for low-cost networks, desktop 
publishing and visual database manage­
ment software." - Microtimes 

"'A ll of the displays arc clear, sharp, 
readable. and fl icker free . We 

,~---

For the one neurest yo")t. 
rn// I 800 -1-13 8020. we re parti cul arl y impressed by 
9:00 AM- 5 :00 PMthe clarity of rhe high-resolution 

monochrome: · Mo11dl1_r- Fridoy AIARI© 

pared to the Macintosh
working with the ST is extraordinary. ., 

- John D1 1omk. Son Francisco £.ra111i11er 

"Since the pinouts are standard, it is also 
possible for various software packages 
to support an even wider range of output 
devices- even faster printers and high-
end plotters." - Microtimes 

·'The ST is noticeably fast er than the 
Macintosh. not only because of the faster 
clock rate but because it has a faster 
di sk dri ve:· - Personal Co111p11ti11g 

"The ST is an amazing bargain , much 
more of a computer 'for the rest of us' 
than Mac ever was." -Byte Magazine 

"From here on you had better think of Atari 
as a major player in the computer game." 

- Jerry Pournelle, ll?f'o11 •0rld 

Tlie520ST1" 1\'ith 512K <d.111rn10ry is 
under $800. Tll<! 10-IOST "·' 11 ·ith o.fi1/l 111<!g<1 ­
/J_rte is 1111der $ / .000. No 11·011der the n pa ts 
are i111pressed. 

To nperience the ST e.rcite111e11t 
f or w1111·se(( see ro111·A{(/ri deolff.ll 

- Byte Maga::ine Pllc!f i'c Ti111 e. 

Technology So Advanced, It's Affordable. 
Atar i. ST. 520ST and 10JOST aretraoemarks or regislered trademarks of Atari Corporation 

IBM and Al arc lmdcmarl-.s or wg1s1ered trademarks c l International Business Machines Corporation Mac1n1osh 15 a iradcmarX hcensed 10 App!o Computer Inc 
~ 1986 Atari Corporation 



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, I 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 aU 
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 hal t. ) The ball can be sitting in sand or 
weeds, stuck in the mud, or totally un­
obscured. Different dubs 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. 
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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COfMt to he ~· Of 00CM 

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 

of killing avoiding each of 

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, 
1---------------------------------~ 

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 

THE AMAZING 


VUIC~ MA§T~l.2® 

ENTER 


THE FINAL 

FRONTIER 


OF 

MAN-TO-MACHINE 


COMMUNICATIONS 

There is nothing else like 
ii . Voice Master g ives 
bo th speech o utput 
and voice recognition with this single ha rdware productl Your voice 
controls programs. or home appliances. robots. and more with spcken 
commands. Verbal response back gives status. verifies. or requests your 
reptyl Speech output a nd recognition pctterns are recorded In with your 
voice. Or use the voice of your friend. bass. teacher. mother. even the 
family pet! Programming is simple with new commands added to BASIC. 
A music bonus program lets you write and compose musica l sco10s 
simply by humming the tune. Unlimited applications for fun. education. 
and commercial use. Design your own programs for profit. Speech and 
recognition quality unsurpassed by even the most sophistica ted 
machines. Only Covox provides this high-tech marvel a t a price less than 
mast common peripherals. 

The Covox Voice Master comes complete with a ll hardware and software 
for only 589.95. (Add $11 shipping and handling for USA. S6 Canada. $10 
overseas.) Available for Commodore 64/128. App le II. II• . lie. lie. Atari 800. 
800XL 130 XE. Specify when ordering . VISO. MasterCard phone orders 
accepted. 

Callar write far FREE Voice Master /nfapak 
and special comblnallan package atrers. 

1@ ~~ree~~~~~':!;7~ • USA 
AleaCode (S03) 342-1271 • Telex70601 7(AvAlarmUD) 

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 

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 

Learn and GEOS

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 understan 
GEOS inside and out. 

Abacus liiiimml Phone 6161241-ss1 o 
P.O. Box 7219 Dept. C1 Grand Rapids, Ml 4951 O 


Telex709-101 •Fax616/241·5021 

Call now for the name of the dealer nearest you. Or order 

directly using your MC, Visa or Amex card. Add $4.00 
per order for shipping . Foreign orders add $10.00 per 
item. Call today or write for your free catalog. Dealer 

inquires welcome-over 1500 nationwide. 

means or 

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 

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 



that stand 

on their ovvn 


C- 126 INTERNALS 1571 INTERNALS C-128 BASIC7.0 lntornnls 
Detailed guide on tho 12B's Vi tal insi dor s' guide. Get all tho inside information 
oporatlng s~stom . Explains Soquential, rolaHve filos, and on BA SIC 7.0 . Th is 

1 dlroct accoss comma nds. exhaustivo ha ndbook Is ~ci~a~gm~nt i5~1t . I~~~~~~ Describos DOS rou tines. 
output, eo column graphics Oiscussos tho various dlsk ~OG~~~~l eB:~tb l~l.16 ~b~ 
and lully-comment od ROM lorma1s. Fully-commented listings, pr ocesso r conlrol, 
listings, more. 500pp S 19. 95 ROM listings. 450pp $19.95 programs, moro. S24 95 

C-128 TRICKS & TIPS C·12B CP/M Uso~s Gulde C-1 28 PEEKS & POKE S 
Filled with fascinating and Take a roveal ing look into Presents dozons ol pro­

practical into on 1he C-128. CP/1.1 on yoor '128. Essen1ial gramm ing quick- ittors. laci­

Croato mu ttiplo scroens, 80 gui de wit h a simple na1ing and usof~I tochniquos 

column hiros graphics, klarn oxplaniltion of tho operilting on the opora1mg syste m, 

bank switching . 300 pages al system, memory usage, stacks, zero page, pointers. 

uselul Information lor every­ CP/M utility programs, the BASIC interpreto r, and 

one. $19.95 submit li!Gs. 30qlp S19.95 more 240pp SI 6 95 

C·1 28 BASIC Tra ining Guido 128164 Computo r Aldod Do•lgn 
Yow essential inHoduclion to program­ Learn tho fundamen tals of CAD while 
ming In BASIC on your C-128. Chap1er developing ~our own system on tho. 128 
qu iuos to tost your k/'lowkJdgo on what or &4 wrt h Simon's Baste. Croato obJOClS 
your loaming. Discusses problem on-scroon to dump to a printe r. 30 toch­
analys is, descript ion s ol all BA~IC niquos, mrroring and duplicating images, 
commands wrth many 8):amp!os; monrtor hatching All tho inlormatton you need to 
commands. ut ilities: rruch more. SlG.95 create a mini-CAD system. 300pp $1 9 95 

Corrmodae £,.l. and Corr-rrod:Jre 125 a.re lJ'aderr...lrksol CunrroXrc Ud. 

For the most comple te series of C-128 or C-64 books available, 
ca ll for the name of you r neares t books to re or dealer. Or order 
direct by cal ling 616/241-55 10. Add $4.00 P.e r order for S& H. 
Foreign add $ 10.00 pe r book. Ca ll or wri te for your free 
catalog of books and software. Dealers inq uires welcome . 
Over 1500 dealers na tionwide . 

Phone (616) 241-5510 

Abacuslmmtml 

Telex 709-101 •Fax 616/241-5021.,_____________________________________
P.O. Box 7219 Dept.Cl Grand Rapids, Ml 49510 

weapo n types, po tions, scroll s, wa nd s, and m ons ters do 
remain , howe ve r, easil y iden tifia ble . 

You may se lect actions us ing th e mouse, the m ain 
keyboard , th e numeric keypad, or a combina tion of any of 
the three. I fo u nd tha t the nume ric keypad , ass is ted by th e 
sh ift a nd funct ion keys (and at times the m ouse) is an easy 
a nd pleasan t way to guide myself through the d ungeon. 

In add itio n, Ro 11 i> 's desig ners ha ve mad e provisio n fo r 
the player to progra m the fu nctio n keys as m acros . By doing 
so, you can p ress a functi o n key to generate a sta nd ard 
sequ ence of commands yo u use repeatedl y. So me of the 
fun ction keys are pre- progra mmed to pe rform such opera ­
tions as Search I 0 Times, Replace Armor, a nd so o n. Because 
you ca n ta ilo r the fu nction keys to your own s ty le of play, this 
feature is extrem ely val uable. 

Strange Effects 
The most in triguing feature ilbout Rog 11 e is it wo nderfu l 
Vilfi ety of magical items and po ti o ns, and the ir effects on 
you r chara cter. Some items d irectly a ffect your character 's 
capabi liti es, whil e o thers, such as " Ri ng of Searching" or 
" Rin g o f Slow Digestion" ha ve an ind irect e ffec t on you r 
survi val. There is also a n item that co ntain s " wi ld m ag ic, " the 
e ffects o f w h ich are bo th un pred icta ble il nd unco n troll a ble . 
This ite m may som e times be tre me ndously bene ficia l, but 
usua ll y it works to yo ur d isad va n ta ge. Use it if you dare ­
then hilng on and see what happe ns . 

As en joyabl e as Rog 11c is, it doe co nta in a couple 
aggrava ting featu res. The greates t a nnoyan ce is that when 
you res to re a savPd ga me, the saved game is then d eleted ; if 
your cha racter subseq ue n tly di es, you must s tart over a t level 
I . I real ize thi s is in keepi ng wi th the rul es, but it's h ighl y 
fr ustra ting whe n it happens for the fou rth or fi ft h tim e below 
the ten th level (a nd it w il l). Th rough experimen ta tio n, I've 
fo un d th a t yo u can save yo ur game to n DOS- fo rmatted d isk 
in Drive 1 by specifying " df1:filcna111c" in respo nse to th e 
save ga111c promp t. The n, before res tartin g the ga me, co py th e 
fil e to your Rog ue dis k in Drive 0. Once you 've s ta rted a new 
game, select the resto re op tion fro m the men u, or press 
" AMIGA -R", and type in the fi lename you 've copied to the 
Rogue disk in th e boot d ri ve. Th is leave you wi th a cha racter 
backu p in drive 1, in ca e you d o n 't make it back. 

A wa rn ing. Don't try to run the game fro m Dri ve 1. There 
is a wa rnin g abo u t th is in th e manual, bu t as o ne of those 
w ho reads the manu al onl y afte r 1 ha ve played the game a 
w hi le, 1 mi ssed it. The results we re fatal , a nd I was able to 
complete th is rev iew o nl y by bo rrow ing a fri end's copy. 
Althoug h the fi les on th e disk ca n be lis ted , th ere seems to be 
som e form of copy p rotect ion \\'hich trea ts the game di sk in 
Dri ve 1 as an in va li d copy, w riting to the disk as a resul t. 
After 1 mad e the mi take, 1 was promptly kill ed by a " Pro tec­
tio n Thug" e, ·ery time I tried to p lay the ga m e. Bewa re. 

Based as it i on one of the all-t ime greats in dun geon 
adve n tu res, Rog11r s ta rts you off \\' ith great expec tn tions, a nd 
it does not disappoint . Int rigui ng a nd de ligh tfu l, the ga me 
w ill g ive you ma ny ho ur of gami ng fun, and in the enriched 
en vi ro nm ent p rO\·ided by the Am iga , it is especiallv enjoy ­
able and en te rta ining. 

Rogue 
Epyx 
10-U Kiel Ct. 

S11n 1111valc, CA 94089 

529.95-539.95 (Amiga, Ata ri ST, and Maci11toslt ) 

52 4. 95-534.95 (I BM PC and co 111 pati/1/cs) 

http:524.95-534.95
http:529.95-539.95


Begin your Holidays 

with a free gift* from Abacus 

~~~~~~ 

~~ ~~ '~ ~~ 


Let your '64 speak Pascal 

G guage 

Learn the the language of 
the 80's and beyond 

on your C-128 and C-64 

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. 

Super Pascal Compiler 
Nol just a compiler, but a 
complete system for develop­
ing applications in Pascal­
wi th graphics . Extensive 
editor with search, replace, 
renumber, etc. Standard J & 
W compiler that generates 
machine code. High-speed 
disk access. 48K RAM is 
available. tt you want to learn 
Pascal or lo develop software 
using Iha 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
checking editor, interpreter 
and symbol ic debugging 
aids. New '128 version works 
with 40/80 column monitors 
and is quicker than the '64 
version. C-128 $5 9.95 

C-64 $39.95 

Super C Complier 
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 Mil 
& C using CALL; 51 K avail­
able tor object code; Fasl 
loading; Two standard 1/0 
librarys plus math & graphic 
libraries. C-128 $59.95 

C-64 $59 .95 

BASIC Complier 
Comp/BIB BASIC compiler 
and development package. 
Speed up your programs Sx 
lo 35x. Compile to machine 
code, compact p-code or 
both. '128 vers ion: 40 or 80 
col. mon itor output and 
FAST-mode operation. '128 
version includes extensive 
80-page programe(s guide. 
A great package 1ha1 no 
software library should be 
without. C-128 $59.95 

C·6 4 $39.9 5 

~~ ~~ 


Simply fill out the attached coupon 
:.:; 

and return it to one of our partici­ ~4,,~tpating dealers for your free 
Commodore 128,.,,. Reference 
Card (Retai l value $2.95). 
And while you're there, take a 
look at our complete line of 
top-notch software. No 
purchase necessary. 

* Available at participating dealers 

--======t~==;:===~~:::=-:~~~-::-1 CadpakIr 	 Easy·lo-use interactive draw­
ing package tor accurate 
graphic designs. Dimension­
ing features to create exact 
scaled output 10 all major 
dot-matrix printers. Input via 
keyboard or lightpen. Two 
graphic screens for COPYing 
from one 10 Iha other. DRAW, 
BOX, ARC, ELLIPSE, etc. 
available. Define your own 
library of symbols/objects­
store up to 104 separate 

'---------------'objects. C·128 $59.95 

Use your '128 to communicate 
with the outside world 

SpeedTerm 128 

Commodore 128 

Reference Card 


.....,;.;.; 1111
••
• 

. 

a~~:v:~~~r;t~ronce card /:s is 

rrieir synt.lx an comm.:inds wnn 
importanr zo10- daexpfnnar.KJn. O\'Or 35 

soquences, mon ~o~o~alKJn_s. escapo 
koep readity availab/ manes. Grna 1 lo 

o tor yourC-l 2S. 

C-64 $39.95 

SpHdtBrm-128 
Lei your C-128 communicate 
with the outside world. Obtain 
inform at ion from various 
computer networks. Flexible, 
command driven terminal 
software package. Supporls 
most modems for Iha C-128. 
Xmodem and Punier fi le 
transfer prolocol. VT52 
terminal emulation with cur­
sor keys, large 45K caplure 
buffer & user defi nable func­
tion kays. C-128 $39.95 

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 64or128 $17.95 


Commodore 64 and Commodore 128 are trademarks of Commodore Ud. 

I - GOODFOR ONE COMMODORE 120 REFERENCE CARD ­

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

INam o 

IAd dress 

Sia le Zi 

IHavo vou ever purchased Abacus produc s before?Abacus llfH 
P.O. Box 7219 Dept C1 Grand RaP.ids, Ml 49510 

Phone 616/241·5510 • Telex709·101·Fax616/241·5021 

I 



Castles And 
Creatures 
Karen McCullough 

Requirements: Apple II 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, 1--------------------------------t 
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-

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 

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 tum 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 pro gram's functions are 
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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) 

Attention all FX80, FXlOO,JX, RX, & MX owners: 

You already 01M11 halfof 

Dwl" a great printer • 

inquiries 

welcome.. 


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

Sample of g Sampleof 
letter withoot letter with g
Dots·PerfedDots·Perfect (Dots-Perfect) 

$;Dress e Iha us 
837 E. Alosta Ave..Glendora. CA 91740 Tel: (818) 914-5831 

EPSON is a tr3CJ ema1h of
An upgrade kit for EPSON FX, JX, RX, & MX printers EPSO Ame11ca Inc 
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Increase your knowledge about all aspects of computers 

An absolutely no-risk guarantee . 

Select 5 Books for only $295 

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

Keep well-informed about the latest books available-and get the original 

publishers' editions at discounts of up to 50% off the publishers' prices! 


100 I Th i n~'- 10 On 
"llh Ynur 

ATARr ST 

2650 $21.95 2n5 S18.95 1886 $22.95 2622 $21.95 2688 $24.95 2705 $22.95 2691 $23.95 2694 $22.95 

BUSINESS PROGRAMMING 
SOFTWARE TECHNIQUES ~ -


1884P. dBASE 11 • -A Comprehensive 1737. The FORTRAN Cookbook-2nd 
User's Manual Paper S18 .95 •Edl!ion S18.95 
2623. MultiMate User's Gulde $21.95 1997. 469 Pascal Problems With 

Detailed Solutions 521 .95 2734. Samna ' " : Luxury Word 
Processing $24.95 1855. The BASIC Cookbook-2nd Edition 

2743 . Practical Paradox: Applications $12 .95 

and Programming Techniques $27 .95 1990. True BASIC ' - Programs and 
Subroutines $24.95 

ProDOS 
Inside and Our 

GAMES .=. PRACTICAL 
INTELLIGENCE 

ARTIFICIAL & GRAPHICS 
~~~~~~~~~~- -~~:. -~;.~\·,~·.~·~:~v COMPUTING 

TttroR'( LOGIC MO 

Af7UCATKll1 


1768. Programming Your Own Adven ­
 1807. The Personal Computer Invest· 
ture Games in Pascal $19 .95 tf!~ ment Handbook $17.95 

~ ~~\ 1275. 33 Challenging Computer Games 
1969 . Making Money with Yourfor TAS·80 '"/Apple '"/PET~ 515.95 
Microcomputer-2nd Edition $16 .95 

1085P. 24 Tested, Ready-To-Aun Game 
Programs In BASIC Paper $10.25 (Publisher' s Prices Shown) 

1251P 510.25 2671 $18.95 2745 $24.95 2754 $28.95 

Membership Benefits • Big Savings. In addition to this introductory 
otter, you keep saving substantially with members' prices of up to 50% ott the 
publ ishers' 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 otters and 
special sales, with hundreds of titles to choose from. • Automatic Order. If you 
want the Main Selection. do nothing and ii 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. II not satisfied with your 

1988 $23.95 2736 $25 .00 17t8P $15.50 1970 $22.95 books, return them within 1 O days without obligation I • Exceptional Quality. All 

2751 $27.95 2692 $27.95 1575 $24.95 

books are quality publishers' editions especially selected by our Editorial Board . 
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Th~ (]uf111Jul~r Euu~ []luri · 
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, I may return the books within ten days without obligation and have 
my membership canceled. I agree to purchase 4 or more books at regular Club 
prices (plus shipping/handling) during the next 12 months, and may resign any 
lime th ereafter. 

- LOTUS l-l-3 . 1085P 1251P t275 1575 1643 t7t8P t 724P t737 1768 t807 t855 1882 t884P 
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State ___ Zip Phone 

.. 
1993 $21.95 2749 $22.95 2748 $21.95 

Valid for n.ew members only. Foreign applicants will receive special ordering instructions. Canada 
must remit rn U.S. currency. This order subject to acceptance by The Computer Book Club' . .
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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 genera l 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 amazi ngly simple once you get 
used to it. 

This system also speeds up game 
play enormously. Movement is carried 
out by the computer as indi vidua l 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 
certa in 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 adva nce and 
engage the enemy. If it's a large fo rce 
sn iping 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 simila r to those used in previous 
SSG releases. The system looks over­
whelming when you're first viewing 
the menu charts, but it's la id 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, reassign ing your roving batta l­
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 battalion, 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 fatigu e 
rate-from 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 val ue of 
your objectives changes as time goes 
on. A certa in 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 a river and take a town within two 
days (eight turns), you ma y find your­
self pursuing a worthless objective. 
Yo u'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 stra tegy and tactics, 
that makes for a successfu l campaign. 

There are four scenarios included 
with the game: Crete, Stalingrad, Sai­
pan, and Bas togne. 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 expa nd the computer's in telli ­
gence. All the scenarios are grea t fu n 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 didn 't 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, Battlefro nt 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 quali ty-of­
equipment rating. Not enough rein­
forcements in the Stalingrad scenario? 
Just add another regiment or two, or 
even a division tha t 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 fi ghting 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 interrela tion­
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 accou nt. Another addition could 
have been a sighting-onl y option, as 
enemy uni ts are always seen. It was 
rare indeed if WWU corps commanders 
had completely accurate intelligence as 
to the placement of all enemy troops 
opposing their advance. 

But these points aside, Batt lefron t is 
one of the most exciting new war games 
to be issued in recent yea rs. 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 Eiectro11 ic Arts 
1820 Gateway Dr. 
San Mat eo, CA 94404 
"~% @ 

Attention Programmers 
COMPUTE! magazine is currently 
looking for quality articles on 
Commodore. Atari. Apple, 
and IBM computers (including 
the Commodore Amiga and 
Atari ST) . If you have an 
interesting home application. 
educational program. 
programming utility, or game, 
submit it to COMPUTE!, P.O . 
Box 5406, Greensboro, NC 
27403 . Or write for a copy of 
our "Wri ter'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 Co111modore 64. 
We've written ne-zv translations for 
th e Atari ST; Amiga; Apple II series 
(including Apple Iles); Atari 400, 800, 
XL, and XE; and IBM PC/ PCjr. Th e 
ST version requires a color monitor. 
The Amiga version requires 512K of 
memory. A joystick is required to play 
tf1e 64 and eight-bit Atari ga111 es. The 
IBM PC/ PCjr ve rsion of "Cliain Re­
action" requires a color monitor as 
well as BASIC and a color/gra phics 
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-

Mork Tut le 

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 comer 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 isn ' t 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 Atari ST version of "Chain Reaction ." "Chain Reaction" for the 512K Amiga. 
64, an explosive strategy game. 

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 II Version 
This version of Chain Reaction 
(Program 4) runs on any Apple II ­
series computer, including the 
Apple Iles. Use the I, J, 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 al so 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 ta "COMPUTEl's Guide to Typing 
In Programs" In this Issue of COMPUTE!. 

Program 1. Commodore 64 
Chain Reaction 

CK 10 	Y=J0 : DIM U(Y ), H(Y) , L ( Y), 
J( Y) , Tl ( Y) , CA(Y ), CD(Y) , R 
T(Y ). TR (Y) 

MC 20 	 POKE 53269,0:P RINT" [CLR) 
": POKE 	 53280 , J.l : POKE 532 
81 , 11 :Y=RND (-TI ) 

HR 30 	ML$="En " +CHR$(8)+"EX3 <" 
+CHR$(3 ) +"E23XJ"+CHR$(16 
) +CHR$ ( 248) + " L°FB3 ET3": PO 
KE 835 , 0 

XJ 40 	 POKE 53272 , PEEK (5 J272)AN 
D 240 	 OR 1 2 

PR 50 	POKE 836,208:POKE 830,0 : 

POKE 831 ,2 16 : POKE828 , 0 : P 
OKE 829,56:POKE 56334,0 

OH 60 	 POKE l , 5l :ML$=ML$ :SYS(PE 
EK( 5 1 )+2 56*PEEK( 52)):POK 
E l ,55: POKE56334 , J. 

PP 70 FOR I=l2296 TO 1 2487:REA 
D J : POKE I , J :N EXT 

DH 80 YY=7:XX=l2:GOSUB530:PRIN 
T" {CYN)CUAG I MDACOGKI " 

HE 90 YY= ll:XX=B:G OSUB530:P RIN 
T"IBJPDM KE LHAYDMN 
[YEL)Q{CYNJ KM [YEL)R 

EK 100 GOSUB700:IF KT$<>" 1 " AN 
D KT$<>"2" THEN100 

FQ 110 NP=VAL(KT$) : IF NP=2 THE 
N YY=l5 :GOT0160 

CS 1 20 COMPUTER= l :YY=l5 :XX=9 : G 
OSUB530 :PRINT" {CYN )CKJL 
BOOM EGMNO {YEL)Y{CYN) 
{SPACE) KM {YE L )I 

SE 130 GOSUB700:IF KT$<> "Y" AN 
D KT$<> "N" THEN130 

HE 140 TU =0 : I F KT$="Y" THEN TU 
=l 

XX 1 50 	GOT0190 
HF 160 YY=l5:XX=7:GOSUB530:PRI 

NT" {CY N)IBJPDM KE SKYNO 
GCTN [ YEL)Q [CYN) KM 
[YEL)R 

AD 170 GOSUB700: IF KT$ <>" l " AN 
D KT$< >"2" THEN.170 

HF 180 POKE 828 , VAL(KT$)-l:F2= 
PEEK(828) 

CQ 190 YY=l9:XX=l4:GOSUB530:PR 
INT " [ CYN)LHDAND WAGO" 

EK 200 M$="og2 Y3P{OOWN I 
[ 4 LEFT )E H1°[2 SPACES) 
EN3 {DOWN J [ 4 LEFT) EH3 
[2 SPACES)EN3{DOWN) 
{4 LEFT)L82 P3 @":B$=" 
[3 UPJ":PL(.0")=l5:PL(l) = 
10 

PR 210 P$(l)="V [ DOWN){2 LEFT ) 
[2 SPACES)": P$ ( 2 )="V 
{DOWNJ[ 2 LEFT) V":P$(3) 
="W[ DOWN) { 2 LEFT J V": P 
$(4)="W{DOWN) [2 LEFT)V 
V" 

HP 220 	 UP=79 : LM=9.l : RM=25l : DN=2 
07 : CL ( 0)=15 : CL(l)=.l0:MV 
=l : MA=l : MD=l 

FJ 230 	FOR J=0 TO 24:POKE 5427 
2+J,0 : READ X:POKE 542 72 
+J , X : NEXT 

QM 240 	 FOR V= l TO 30:READ J(V) 
: NEXT 

PS 250 	 SV=53248:MX=79 :MY=92 : PO 
KE 2042 , ll : FOR I=0 T062 
:READ Q: POKE 704+I , Q:NE 
XT 

BR 26 0 	 FOR I=l TO 30 : READ CD (I 
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The Apple II version of "Chain Reac­ "Chain Reaction" fo r the IBM PC/ PCjr. 
tion" also runs on the new Apple Iles. 

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

),CA(I) : NEXT 
BM 270 	 POKE 53280 , 6:POKE 53281 

,6 : PRINT CHR$(3l ) "{CLR) 
{BLU ] "; 

QP 280 FOR I=0 TO 23 : PRINT" 
{RVS) {39 SPACES)" 

CM 290 POKE 1063+(40*I ), 160 : PO 
KE 55335+ ( 40*I ), 6:NEXT 

EX 300 PRINT"{RVS){39 SPACES) 
{HOME) { BLK) ": POKE2023 , l 
60 : POKE56295 , 6 

RE 3).0 	 POKE 53281,11 : PRINT SP C 
(14)"{CYN)CUAGI MDACOGK 
I{ BLK] {DOWN]" 

AC 320 	FOR I= l TO 5 :PRINT SPC( 
8)M$B$M$B$M$B$M$B$M$B$M 
$ : NEXT 

HB 330 PRINT "[ OOWN){RVSJ{ BLU) 
[ 32 SPACES ) {HOME)" :POKE 
SV+41 , 7:GOSUB690 

KF 340 	 X=TU:GOT0370 
EB 350 	FG=0:FOR H=l TO 30:IF U 

(H)>=J(H) THEN FG=l:GOS 
UB7 10 

EC 360 	 NEXT:IF FG= l THEN350 
ED 370 	 X= - X+l:PN=PN+l 
BR 380 	 IF COMPUTER AND NOT X T 

HEN POKE 53269,0 : RD=0:G 
OT0970 

RH 390 POKE SV+41,CL(X) : GOT054 
0 

EC 400 H=MV 
MA 410 IF L( H)<>X+l AND L(H) T 

HEN380 
PK 420 	U(H)=U(H)+l : FS(X)=FS(X) 

+l :IF L(H) =0 THEN L(H)= 
X+l 

XK 430 GOSUB510:PRINT P$(U(H)) 
AJ 440 IF U(H)>=J(H) THEN POKE 

53269,0 : GOSUB710 :GOT03 
50 

AB 450 	GOT0370 
MR 460 JCX=l5:YY=24:GOSUB530 : PR 

INT" {CYN )FAJD[ RVS J [ BLU) 
{OFF]{CYN)KXDM[HOME)" : 

FOR Z= l TO 2000 : NEXT 
DJ 470 	 XX=8 : YY=24:GOSUB530 : PRI 

NT "LMDNN{ RVS) [ BLU) 
[OFF ){CYN)EGMDPBOOK I 
[ RVS] { BLU) {OFF) {CYN )OK 
{RVS) {BLU) [OFF) {CYN)LH 
AY {HOME ] " 

HS 480 	WAIT 56320+X*F2,16,16:R 
UN 

QD 490 	 IF L(O ) <>X+ l THEN FS ( X) 
=FS(X)+U(O):FS ( -X+l )=FS 
( - X+l)-U(O ) 

JP 500 	 L(O)=X+l:U(O)=U ( O)+l:GO 
SUB520 : PRINT P$ (U(O)) : R 
ETURN 

RB 5-1.0 	 XX=5+(4*CA (H)) :YY=4 *CD( 

MG 520 

KF 530 

PC 540 

FF 550 


QB 560 
SC 570 
FF 580 
PC 590 

QC 600 
XR 6J.0 

MF 620 
RJ 630 

GC 640 
FQ 650 

FR 660 
AC 670 

JG 680 
XA 690 

MH 700 

PF 710 

CA 720 

XQ 730 

KH 740 
MR 750 

GJ 760 
QX 770 
ED 780 
AG 790 
CR 800 
FJ 810 
RC 820 
MQ 830 
RG 840 
XK 850 

MR 860 
RH 870 

H):POKE 646,CL(X) : GOSUB 
530:RETURN 
XX=5+(4*CA (O)):YY=4*CD( 
O):POKE 646 ,CL ( X) : GOSUB 
530:RETURN 
POKE 783 , 0:POKE 7Bl , YY : 
POKE 782,XX : SYS 65520:R 
ETURN 
POKE 53269 , 4 
JY= l5 - (PEEK(56320+X*F2) 
ANDJ. 5) :JB= PEEK ( 56320+X* 
F2)AND16 
IF JB=0 THEN400 
IF JY=8 THEN JY=3 
IF JY< l OR JY>4 THEN550 
ON JY GOT0600,620,640 , 6 
60 
IF MX- 4 <UP THEN550 
MX=MX - 32 : MV=MV- 6 :MD=MD­
l :GOT0680 
IF MX+4>DN THEN550 
MX=MX+32:MV=MV+6 : MD=MD+ 
l : GOT0680 
IF MY+4>RM THEN550 
MY=MY+32 : MV=MV+ l : MA=MA+ 
l :GOT0680 
IF MY- 4<LM THEN550 
MY=MY- 32 : MV=MV-1 :MA=MA­
1 
GOSUB690 : GOT0550 
POKE sv'+4 'MY : POKE SV+5 . 
MX : RETURN 
KT$=" " :POKE 19B , 0:WAIT 
{SPACE)l98 , l :GET KT$:RE 
TURN 
POKE 54276,64 : POKE 5429 
0 , 1 28 : POKE 24276,65:POK 
E 54290, 1 29:FOR V=l TO 
{SPACE)4 
GOSUB510:POKE 646,PL(X) 
: PRINT" {RVS ] {UP) {LEFI' I" 
M$ : GOSUB5J.0 : PRINT" {BLK) 
{UP} [ LEFI' I "M$ 
FOR TD=l TO 1 25:NEXT:NE 
XT 
U(H)=U(H) - J(H) 
IF U(H)>0 THEN GOSUB510 
:PRINT P$ ( U(H)) :GOT0770 
L(H)=0 
IF CD(H)=l THEN790 
O=H-6 :GOSUB490 
IF CA(H)=l THEN8 J.0 
O=H- 1 :GOSUB490 
IF CA(H) =6 THEN830 
O=H+l :GOSUB490 
IF CD(H )=5 THEN850 
O=H+6:GOSUB490 
IF FS(0) <1 OR FS(l ) <)_ T 
HEN460 
RETURN 
LP=0 : IF CD(H)= l THEN890 

KQ 880 

GX 890 
JC 900 

MB 910 
CA 920 

RP 930 
SP 940 

CD 950 
FQ 960 
BF 970 

XE 980 

PP 990 
AH _l_000 
HH 1010 

BR 1020 

XM 1030 
JD J.040 

GS 1050 

PB J.060 

RE 1070 

CH 1 080 

JS 1090 

JQ l.1.00 

FE 1110 

SJ ll 20 

AH ll30 

AP .U40 

MJ 1150 

SE ll60 

IF L(H-6)=2 THEN KZ=H-6 
:GOT0960 
IF CA (H)= l THEN91 0 
IF L ( H- 1) = 2 THEN KZ=H- 1 
: GOT0960 
IF CA (H) =6 THEN930 
IF L( H+l)=2 THEN KZ=H+ l 
: GOT0960 
IF CD(H )=5 THEN RETURN 
IF L ( H+6) = 2 THEN KZ=H+6 
:GOT0960 
RETURN 
LP= l : RETURN 
FOR I =l TO 30 : RT(I)=0:T 
R(I) =0 : NEXT 
XT=0 : FOR I= l TO 30:IF L 
( I)=2 THEN1000 
Tl ( XT+l)=I : XT=XT+l 

NEXT: RD=0 
XX=l6 : YY=24:GOSUB5 30 : P 
RI NT" { CYN )OUGITGI F 
[HOME]" 
FOR I=30 TO 30-XT STEP 
-l:RT(I)=0:NEXT:FOR I= 
l TO XT 
H=Tl(I) :GOSUB870 
IF FG=l AND LP AND U ( H 
) > 0 THENJ. 220 
IF U(H)+l=J(H) AND LP= 
1 AND U(KZ)+l=J(KZ) TH 
EN RT(I ) =6:GOTOl1 70 
IF U( H) +l=J ( H) AND LP= 
1 THEN RT ( I )=2 : GOT0ll7 
0 
IF U(H)+l=J(H) AND LP= 
0 THEN RT( I) =1 :GOTOll7 
0 
IF J (H)=2 AND LP= 0 AND 
U(H)=J_ THEN RT(I)=l:G 

OTOll 70 
IF J ( H)=2 AND LP=0 AND 

U( H) =0 THEN RT ( I )=4 :G 
OT01170 
IF J(H )=2 AND LP=l AND 

U(H )=l THEN RT(I)=4:G 
OT01170 
I F U( KZ ) +l =J(KZ ) THEN 
{SPACE}RT(I)=l : GOT0117 
0 
IF U(H)+2>=J(H) AND LP 
=J AND U(KZ)+ l < J(KZ) 
[SPACE)THEN RT ( I )=5:GO 
TOll 70 
IF U(H)+2>=J(H ) AND LP 
=0 THEN RT(I)=3 :GOTOJ_J_ 
70 
IF U( H) +2>=J(H ) THEN R 
T( I ) = 2 :GOTOll 70 
IF LP=0 THEN RT ( I)=2:G 
OTOll 70 
RT(I)= l 
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IBM 
APPLE 

COMMODORE 
COMMODORE 

Ballyhoo 22.J9 
Acro)et 24.95 Cli p Ari (V~ I) 16A9 
Air Rescue I 24.95 Clip Art (Vol 2) 21 .95 APPLE HARDWAREAPPLE SOFTWARE Bard 's Tale 27-50 Copy II· 17.95 
Ball bl am 22.9514.69 Crossword Magic 28.95 80 Col. 64K Card (II E) 49.95 
Back 10 Basfcs 134.95APPLE SOFTWARE ~~~:~s 35.95 Crusade in Europe 22.95 Apple Cal II I 84.95 
BankStreet Storyboo 27.95 DJSk Dri ve Cont CALL 

Adv. Construction 30.50 Munch-A·Bug 23.95 34.95 Deadli ne 27.95 Disk Drive Hi Tech '19.95 
MouseWrile 94.95 Cunhroats 22.J9 

::~~ ~:;::: ~,1!~r 34.95Afrheart 22.95 NATO Commander 19.45 Early Games 19.95 Gibson Lighl Pen 1'8 00 
IBll Algeblaster 26.95 PFS: Plan 69.95 Basic Toolkil 29.95 Easy as 6BC's 21 49 Grappler Butlered 1ll 95 

Blazing Paddles 24.9524.89 PFS: Wri!e 69.95 GrapPler Pro 69 95 
ASC 11 Erprus 132.95 A C II Er~rtu PFS: File 69.95 Brrwed Time 641128 20.95 Grappler (serial) 69.95 

Arc• Plot Enchanter 22 49 
Family Roots 149.95Carmen Sandlego 22.95Bal1nct of Power 34.95 

27.95 
Auto War s ~rn PFS: Graph 69.95 Col0t Me 20.95 Fraclion Factory 19 95 ~~~ri~~er c ~rnBall~oo Bag ol Tricks 2 28.95 Piece ol Cake Math 19.95 F-15 Strike Eagle 20.00Cnldwn to Shtdwn 20.95Ban Street Writer 46.50 Bank Street Flier Krall Joystick llE llC 23.9539.95 Pinpoinl 39.95 Graphics Expander 22.95Fas! Tracks 20.95Breaker1 30.95 Bank Street Malle< 39.95 Prince 48.95 Koala Pad - 70.45Gtlosl Buslers 23.95Gertrude's Secrets 20.95Certllicale Maker 41.95 Bank Streel Wrlle< 39.95 Prlnlographer Laser 128 Compuler l94.9523.95 Hitchhlker's Gulde 22 .49GI Joe 19.95Cromtalk 94.95 Bank Streel Speller 39.95 Prlnlmaster 27.95 Mach II Joyslick 25.95Infide l 25.95--- dBase Ill 419.95 Bard 's Tale 27.50 Prt. Sh. bColor Prtr.) 28.49 Graphics Magician 27.95 Mach Ill Joysl ick 31 .95 

Dollars & Sense 104.95 Beagle Bag 14.95 Prl Shp r. ;1,2, or 3 14.49 Mlcromodem llE 139.95Grappler CD 79.95 Load Runn er 19.45 
Easy 97.50 Beagle B15Jc 17 69 Prlnl Shop Comp. 23.49 Mocklngboard Aor B 65.95--- Grt Amer Road Race 20.95 Magic Spells 20.75 

Hacker 20.95 Masterlype 22.95--- Elnsltln Writer 69.95 Beagle Graphics 29.95 Probyler 17.69 Mockingboaid C 116 00 
--- Electric Dlsk 199.95 BenUlh Apple DOS 13.95 Pronlo DOS 14.69 1<1ockingboard D 126 •5Jel 64/128 27.95 Malh Blasler 26 95 

Flight Sim 28.49 Big U 17.69 Jet Combat Simulator 20.95 Micro Lg. Baseball 22.95 Mul111am CX 512K 209.00Prof. tour goH 25.89 
Fontrlr 2.5 83.00 Bookends 64.95 Power Prinl 24.95 Karateke 19.45 Micro Lg. Manager 22.95 Mulliram ll E80t64K l2J 00 
Fnipks 1 lhru 13 ea. 13.00 Bop & Wreslle 20.95 Quicken 48'95 Paddlesllcks 26.50Kennedy Approacjl 24.95 Micro Lg. Team 13 .95 
Framework II 419.95 Breal<ers 30.95 Repon Card 31.95 Kola Pad 54.95 Mind Forever Voy. 24.95 Parallel Printer Card ~4 . 95 
Fully Powered PC 24.95 Captain Goodnighl 19.95 Rescue on Fractalus 23.50 Kung Fu 20.95 Music C-Onsiructlon 24.75 Prometheus I 200A 25U5 
Gamewd Ill 39.95 Carmen Sandiego 22.95 Reportworks 68.95 Lillie Comp. People 24.95 Newsroom 30.95 Pnnt·il 122.95 

Mail Order J,lonstersGato 20.95 CerUllcola Maker 32.95 Rescue Raiders 205 24.95 Ono-On·One 24 00 Sup!r Sena! Card s.: 95 
Grar,1ca Elpander 27.95 Charl'n G11ph Tibx 23.95 Science lool kit 39.95 Mtrhn 34.95 Pilstop II 23.50 


Mlg Alley Ace 24.95 Planel(all 22.J9 ~i~~:e,s~r:~tan 1~~ : :~
Hae er 20.95 Classmal'5 34.95 Senslblt Grammar 52.95 Mu11 rp1an 64/128 43.95 Reader Rabbit 22 .75tfacker II 26.95 Computer Quarterback 27.95 Sensible Speller 63.95 Wlldcard II 74 .95 
Jet 31.49 Complete Graphics 27.95 Shape Mechanic 20.00 

Music Shop 31.95 Sargon Ill 27.20 ZEE 80A Checkmate ;us 
King's Ouesl I or II CALL Crypt ol Medea 21.95 Sideways 41 .95 

Nato Commander 19.95 Sat (Harcon Brace) 45.00 Zoom llE 102.95 
Knowledgeman 2.0 319.95 Dalabase Toolbox 23.95 --- Paper Clip 41.95 Seastalker 22.49--- Siiicon Salad 12.69 PFS: File 34.95 Sorcerer 25.95Lotus CALL Dazzle Draw 34.95 Skyfox 24.25 Print Shop 29.95 Speed Reader II 36.95 PRINTERSMng'l9 Yr Money 104,95 D·Code 20.49 Spellworks 27.95 Prin t ShOP Cof11p. 21.95 Spellbreaker 26.95Micro Cookbook 22.00 DlskOulck 15.49 Spllllre Simulalor 24 .75 Pr. Sh,gp Gr. 1,2.or 3 13.95 Spell It 26.95 Siar LV1210 199.95 

Spy Hu91er 26.00 Rescue on Fractalus 22.95 Spy Hu nler 26.00 Star NX·10 255.00 --- Mlcrosoll Word 239.95 Dollzrs & Sense 67.95--- Mulllplan 110.95 DOS Boss 12.69 
Norton Ulllltlas 55.95 Double·Take 17.69 Sllcky Bear ABC 22.95 Scrabble 64/128 27.95 Starcross 27.95 Star Powertypt 344 .95 

Car Builder 22.95 Sideways 20.95 Suspecl 25.95 Printer Stand 16.9573.00 Eldolon 22.95~~~~:.~sd Math 22.95 Silent Service 19.95 Suspended 27.95 Ok1da1a 182P 229.9559.95 Essenllal Dall Dup 28.95 

PFS: Files 75.95 Extra)( 20.49 
 Numt;ers 22.95 Spllflre Ace 20.95 Temple of Apsha1Tn 22.95 Ok1mate 20 209.95 
PFS: First Choice 104.95 FantaY!slon 28.49 Reading 22.95 Spreadsheel 34.95 Trinicy 22.49 Colored prn1r ribbons CALL 
PFS: Graph 75.95 Fat Cat 17.69 Spellgrabber 22.95 Spy vs. Spy 20.95 Typing Tulor Ill 28.95 Color Paper Pack 12.95 
PFS: Plan 75.95 Flex Type 14.95 Townbuilder 22.95 Sticky Bear ABC 20.95 Will Writer 27.95 Prinl Shop Refl ll 12.2s 

Numbers 20.95 Winter Games 22.95PFS: Write 75.95 Fonlrix 1.5 53.25 Typing 22.95 
Opposllts 20.95 Wishbrlnger 22.49Print Shop 34.95 Fntpks 1 thru 13 ea. 13.00 Summer Games I or II 22.95 
Shapes 20.95 Witness 22.49 MONITORSPrint Shop Cmpn. 32,95 Fo~t Works 34.95 SuperC1lc 3A 109.95 

Summer Gapes I or II 22.95 Word Allack 26.95Print Shop Gr. •I 19.95 Forecast 35.00 Terrapln Logo 54.50 
Temple of Apshal Trll. 22.45 World's Gnu B•ban 19.95 Magnavox Mon11ors CALLR:Base 5000 339.95 Frame·Up 14.95 Think Tank 88.89 
World 's Grist Bsball 19.95 Zork I 22A9 Amdek Color 600 414 .99Rellex 56.95 Galo 20.45 Th lnkviorks 68.95 


Rem, Card 32.95 GI Joo 19.95 Time Is Money 56.95 
 World's GrlSI Fiball 22.95 Zork II or Ill 25, 95 Samsung Color Mnlr 169 .96 
SI eklck protected 29.00 Graphics Department 64.95 Tip Disk ;1 12.00 
Sidekick not protected 44.00 Grap,hlc Magician 26.95 Toy Shop 39.95 
Sideways Ver. f.l 39.95 Graphworks 56.95 Transylvania ll.95 YOUR ORDER FORM 
Speedkey 104.95 GPLE 25.95 Trinity 27.95 
Spy Hunter 25.95 Handler Package 64.95 Triple-Dump 20.49 SILICON EXPRESS 
SuperCelc 3 239195 lmpos_slble Mlulon 23.50 Turbo Da1abase Tlb1 39.95--- Superkty 35.50 1.0. Sliver 15.69 5955 E. Main Street Columbus, Ohio 43213Turbo Pucal 3.0 34.95 
SwlltCalc 97.95 Jeeves 34.95 NAME _________________Turbo Tutor 20.50

CALL Karateka 19.45S~hony Type I 29.95
T 19 Tank 99.95 Knight ol Diemonds 19.95 Ulllma Ill 33.25
Time Is Money 7t.95 Klds on Keys 17.95 Ulllma IV 33.25Trmlfng Sidekick 36.95 Kid Writer 18.89 Understanding ll E 17.95Turbo Databast Tlbx 39.95 King's Ouest 1or II 28,00 

Universal file conv 24.95 CITY ----------.. STATE ___ ZIP --­Turbo Lighting 56.95 Koronl• Rift 23.49 
Ulili ty City 14.69Tuibo PiSal 3.0 59.95 Legacy of Llytganrm 22-"95 


Turbo Prolog 69.95 36.95 
 Vfdeo Toolbo1 23.95 

Turbo Tutor 23.95 t~~~1~~er 56.95 Visable 6502 31.75 
 CHARGE CARD R -----;;;;;o---- Exp Date --
Ultlmalll 35.49 M1c1owork5 17.95 Wilderness 38.95 

Vlsable 8088 Mngng Yr MOf\!Y 103.95 
 Wizzrdry 

Volkswrlter Di r 13 1!~~~ Megaworks 68.95 
 Wizard 's Toolbox 

Web. Spell Checker 41.95 Merlin 37.95 Wlzprtnl 

Wizardry 36.95 Merlin Pro 55.95 Word Handler 

Word Perlect 219.95 Merlin Combo 63.95 Word Perlec1 

Wordstar 214.95 Micro Cookbook 21 .45 World 's Grtst Flball 

Wordslar 20004 359.95 Mllllone)ro 31.95 Write Choice 


= SILICON EXPRESS 
5955 E. Main St. Columbus, Ohio 43213 

27 .95 
23 .95 
14.49 
36.95 

125.95 
22.95 
41 .95 
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- -

-

- -
Computer Type SHIPPING 

Phone No TOTAL 

Add SJ oo1Snip;xog 4 95 !p Hawaii ano Alas+ta ~as~rd. Visa accep:eo Personal c~ 
allow 2 Wee;cs 1 s;t, sales t;u: :o~ On·o reside('l!S Retu rns accepted w th·n 30 oays 20·'1 -614-868-6868 rest~l<ing lee 1f not {eplaced w(tn same item Gornpal•bil ty no1 guararitee<l 



50 j(i,Ol=3:j<i,5> =3 :NEXTMQ ll.70 NEXT I:TC=l:ZT=0:AB=6 +dy:co=tu•4+5:GOSUB 710:G 
KS 1180 FOR I=l TO XT: IF RT( I) 60 RESTORE 70:FDR j=l TO 4:j OTO 410 


=AB THEN TR(TC)=I:ZT=Z 
 <O,Jl=3:j (4,jl=3:READ a,b 490 tx=x:ty=y:~o=4:GOSUB 710 
T+l :TC=TC+l :j<a,bl=2:NEXT 500 IF t x>O THEN x=tx-l:GOSUB 

QQ 1190 NEXT:IF ZT>0 THEN1210 70 DATA o,o,o,5,4,o,4,5 570 
CF 1200 AB=AB-l:GOT01180 80 RESTORE llO:FOR i=O TO 12 510 IF tx <5 THEN x=t x+ l:GOSUB 
HP 1210 DH=INT (ZT*RND(J. ))+l:HD :READ aS:FDR j=l TO 3 570 


=TR(DH ) :H=Tl(HD) 
 90 cS=MIDS<aS,j,l):co=VAL<cS 520 x=tx:IF ty>O THEN y=ty-1: 
HJ 1220 XX=l5:YY=24:GOSUB530:P l*125:POKE intin+j•2,co:N GOSUB 570 

RINT" (RVS J (BLU I EXT 530 IF ty<4 THEN y=ty+l:GOSUB 
{11 SPACES) {HOME J ": FG= 100 POKE intin,i:POKE contrl, 570 

FG+l :GOT04J. 0 
 14:POKE contrl+6,4:vdisys 540 IF fs<0><1 OR fs<l><l THE 

HC 1230 DATA 126,102,102,126.,l <O>: NEXT N e=l 

02,102,102,0,102,102,1 
 110 DATA 224,541,665,651,000, 550 y=t y:pu=u<y ,x> :u<y, x l=pu­
02,102,102,102,126,0 700,500,300,100,070,050,0 j <y,xl:GOSUB 770:IF u<y,x 

DX J.240 DATA 126 ,98,96,96,96,9 30,010 l=O THEN l<y, x l=O 
8,J.26,0,126,98,96,120, 120 RANDOMIZE 0 560 co=O: x=tx:y=ty:GOSUB 710: 
96,98,126,0,126,98 130 COLOR 4:GOTOXY 0,3:PRINT RETURN 

JS 1250 DATA 98,J. 20,96,96,96,0 TAB<14l"CHAIN REACTION"; 570 IF l <y,x><>tu+l THEN fs<t 
, 126 ,102,96, 110 ,102, 10 140 COLOR 3:GOTOXY 7,6:PRINT ul=fs<tul+u<y, x l:fs(-tu+l 
2,126,0,126,90,24,24 "Number of players <112>? l=fs<-tu+ll -u< y, x > 

QP 1260 DATA 24,90,126,0,96,96 580 l <y,xl=tu+l:pu=u<y,x> :u<y" · ' 150 np=VAL<INPUTS<lll:IF np <> ,x>=pu+l:GOSUB 770:RETURN 
,118,126,126,110,102 
,96,96,98,98, 126 ,0, 102 

1 AND np < >2 THEN 150 
160 IF np=2 THEN 210 590 lp=O:IF y>O THEN IF l<y-1 
170 GOTOXY 0,9:PRINT TAB<lOl" 

MX 1270 DATA 102,0,99,!J. 9,127 I 

,x>=2 THEN ay=y-l:GOTO 64 
Computer first (Y/Nl?";

107,99,99,99,0,126,102 
0 , 102,102 ,102,102, 126 

180 tu=ASC<INPUTS(lll:IF tu >l 600 IF x>O THEN IF 1 <y,x-1>=2 
00 THEN tu=tu-32

QC J.280 DATA 0,126,102,102,126 
THEN ax=x-1:GOTO 640 

190 IF tu< >89 AND tu< >78 THEN
,96,96,96,0, 126 , 102 ,10 

610 IF x<5 THEN IF 1 <y,x+ll=22,126,120,108,102,0 
180 THEN ax=x+l:GOTO 640 

200 tu=ABS<tu=89l
GJ 1290 DATA 126,102,96,J.26,6, 

620 IF y <4 THEN IF l<y+l,xl=2 
210 COLOR 4:PRINT:CLEARW 2:GO

102,126,0,126,90,24,24 
THEN ay=y+l:GOTO 640,24,24,24,0,124,102 

TOXY 11,0:PRINT "CHAIN RE 630 RETURNSS 1300 DATA J.02,124,102,102,1 
ACTION";: GOSUB 65024,0,56,24,24,24,24,24 640 lp=l1RETURN

220 tu=-tu+l:co=tu•4+5 650 COLOR 1,1,2:FOR y=O TO 4 : ,60,0,60,54, 6,12 ,48 
230 IF np=l AND tu=O THEN GOS yy=28ay+12:FOR x=O TO 5:xBR J. 3J.0 DATA 48,62,0,30,12,12, 

UB 970:GOTO 260 x=32•x+5912 , 12 , .l08,124,0 ,230, .l0 240 GOSUB 400 660 LINEF xx, yy, xx +30,yy:LINE8,120,112,120,108 250 IF 1 Cy,xl<>tu+l AND 1 <y,x F xx+30,yy,xx+30,yy+26GS 1320 DATA 230,0,231,102,102 ><>O THEN 240 670 LINEF xx+30 ,yy+26, xx ,yy+2,126,102,102,231,0,0,8 260 pu=u<y,xl:u(y, x l=pu+l:fs< 6:LINEF xx,yy+26, xx,yy, 16 , 124 ,222, 1 90,254 tul=fs(tul+l: IF 1 (y,xl=O 680 NEXT x,y: RETURNAH J. 330 DATA .1.24,198,J. 98,198,2 THEN 1 <y,xl=tu+l 690 COLOR 1,0,tu•4+4+i:CIRCLE14 ,254,238, 198,0 ,23.1., .l 270 GOSUB 770 bx,by,i:RETURN02,102,102,102,60,24 280 IF u<y, xl=J< y, xl THEN 300 700 COLOR 1,0,0:CIRCLE bx ,by, 
0,0,0,0,12,64,12,0,0,4 

HQ 1340 DATA 0,0,4,0,12,64,10, 
4-i:RETURN 

290 GOTO 220 710 yy=28•y+11:xx=32•x+58:COL,0,12, 1 28,12,0,0,50 300 e=O:fg=O:FOR p=O TO 4:FOR OR 1,co,coCF 1350 DATA 244,47,2,3,3,3,3, 
q=O TO 5:y=p:x=q 720 LINEF xx,yy,xx+32,yy:LINE2 ,3,4,4,4,4,3,3,4,4,4, 310 IF u<y,xl ) =j(y,x) AND e=O F xx+32,yy,xx+32,yy+284,3,3 ,4,4,4,4,3,2,3 
THEN tg=l:GDSUb 4~U 730 LINEF xx+32, yy+28, xx ,yy+2XK J. 360 DATA 3,3,3,2,0,0,0,0,0 

320 NEXT q,p:IF e=l THEN 350 8:LINEF xx,yy+28,xx,yy,0,120,0,30,192,0,3, 19 330 IF fg=l THEN 300 740 LINEF xx+2,yy+2,xx+30,yy+2,0,3,192,0,3,0,0,0 340 GOTO 220 2:LINEF xx+30,yy+2,xx+30,JA 1 370 DATA 0,0,0,0,0,0,0,0,0 350 COLOR 3:GOTOXY 13,17:PRIN yy+26,0,0,0,0,0,0,0,0,0,0,0 T "GAME OVER"; 750 LINEF xx+30,yy+26,xx+2,yy,0,0,0,0,0,0,0,192,0 360 FOR i=l TO 3:PRINT CHRS<7 +26:LINEF xx+2,yy+26,xx+2CB J.380 DATA 3,192,0,3,192,0,3 >;:FOR j=l TO 500:NEXT:NE ,yy+2,120,0,30,0,0,0,1,1, 1 , XT 760 RETURN2,1,3,1,4,1,5,1,6,2,l 370 GOTOXY 4,17:PRINT "Press 770 yy=28•y+12:xx=32•x+59AD J.390 DATA 2,2,2,3,2,4,2,5,2 space bar to play again." 780 ON pu+l GOSUB 890,900,910,6,3 ,.1. ,3 ,2,3,3 ,3,4,3,5 ; ,930,950,950,3,6,4, 1,4 ,2, 4 ,3,4 380 k=INP<2l:IF k<>32 THEN 38 790 k=u<y,xl+l:IF k=6- THEN k=DQ 1400 DATA 4 , 4 ,5,4,6,5, 1,5 ,2 0 5,5,3,5,4,5,5,5,6 39 0 CLEARW 2:CLEAR:GOTO 20 800 ON k GOTO 810,820,830,850
400 x=h x <tul:y=hy(tu):GOSUB 7 ,870,870

lO:PRINT CHRS(7l; 810 RETURNProgram 2. Atari ST Chain 
41 0 dx=O:dy=O:k=INP<2> 820 FOR i=l TO 4:bx=xx+151by=Reaction 420 IF k= 32 THEN hx<tul=x:hy yy+13:GOSUB 690:NEXT:RETU 

<tu>=y:co=O:GOSUB 7 10:co=Version by Tim Midkiff, Editorial RN 
tu•4+5:RETURN 830 by=yy+13:FOR i=l TO 4:bx= 

430 IF k=200 THEN IF y >O THEN
Programm er 

xx+9:GOSUB 690 
dy=-1 840 bx=xx+21:GOSUB 690:NEXT1R 

RANDOMIZE 0 
10 OPENW 2 :FULLW 2:CLEARW 2 : 

440 IF k=208 THEN IF y<4 THEN ETURN 
20 DIM u<4,5l,1<4,5l,j<4,5l, dy=l 850 FOR i=l TO 4:bx=xx+l5:by: 

rt(30l, tr(30l,t x<30l, ty(3 450 IF k=203 THEN IF x>O THEN yy+9:GOSUB 690:by=yy+l7 
0) dx=-1 860 bx=xx+9:GOSUB 690:bx=xx+2 

30 FOR i=O TO l:fs(il=O:hx(i 460 IF k=205 THEN IF x< 5 THEN l:GOSUB 6901NEXT:RETURN 
l=O:hyCil=O:NEXT dx= l 870 FOR i=l TO 4:by=yy+l31bx=

40 FOR i=O TD 4:FOR j=O TO 5 470 IF d x=O AND dy=O THEN 410 xx+9:GOSUB 690:bx=xx+21:G 
: u <i, j > =O: 1 <i, j l =O: j ( i, j l OSUB 690 

=4:NEXT 
 480 co=O:GOSUB 710:x=x+dx:y=y 880 bx=xx+15:by=yy+7:GOSUB 69 
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dy=-14O:by=yy+19:GOSUB 690:NEXT PUT 3 : COLOR 3 , 04 
I F k$=CHR$(29) THEN IF y<4 THENDIM s(42,1) ,u( 4,5),p(4,5),j(4 , 5):RETURN 
dy=l 4,bx(4,5), by( 4,5),n(l,5),er(528),890 RETURN 
IF k$=CHR$(31 ) THEN IF x>0 THEN900 FOR i=O TO 3:bx=xx+15:by= wl ( 255), w2 ( 255) , rt ( 30), tr ( 30) , tx 
dx=-1"yy+13:GOSUB 700:NEXT:RETU ( 30), ty(30 )4 
IF k$=CHR$(30) THEN IF x<5 THENRN FOR i=0 TO 255 : wl(i)=RND*255-128 
dx=l"91 0 by=yy+13:FOR i=O TO 3:bx= :w2(i)=RND*255 - 128:NEXT" 
IF dx<>0 OR dy<>0 THEN"xx+9: GOSUB 700 RESTORE PaletteData:FOR i=0 TO 7 
co=0:GOSUB DrawCursor": READ r,g,b : PALETTE i,r , g,b:NEXT920 b x=xx+2 1:GOSUB 700:NEXT:R .. x=x+dx : y=y+dy:co=tu+6:GOSUB DrawETURN 
Cursor"930 FOR i=O TO 3:bx=xx+15:by= PaletteData : " dx=0:dy=0"yy+9:GOSUB 700:by=yy+17 DATA 0 , 0, .7, 0,0 , 0, . 8,.8,0, . 7 ,. 7, END IF" 940 b x=xx+9:GOSUB 700:bx=x x+2 .7, .33, . 87 , 0, .9, .9, .9, . 6 , 0,0,0, . WEND:hx(tu)=x:hy(t u )=y"1:GOSUB 7001NEXT:RETURN 6,0.. co=0 :GOSUB DrawCursor : co=tu+6:RE950 FOR i=O TO 3:by=yy+13:bx= WIDTH 40: CLS:RANDOMIZE TIMER" TURN"xx+9:GOSUB 700:bx=xx+21:G GOSUB InitShapes : e=0" ..OSUB 700 FOR i=l TO 3:FOR j=l TO 4 : j(i , j) Fu llSquare:"'i60 bx=xx+15:by=yy+7:GUSU~ 70 =4 : NEXT : j(i,0)=3:j(i , 5)=3:NEXT" r =0 :yy=32*y+l5:xx=36*x+50:WAVE 001by•yy+191GOSUB 7001NEXT RESTORE Corners:FOR j=l TO 4 : j(0 ,wl:WAVE l,w24:RETURN ,j)=3:j(4,j)=3:READ a , b:j(a , b)=2 FOR i=l TO 4:PUT(xx+2 , yy+2),er,P970 xt=O :FOR y=O TO 4:FOR x=O : NEXT" SET"TO 5:IF 1 <y, x l=2 THEN 99 Corners : DATA 0,0,0,5,4,0,4,5" FOR j=l TO 4:n(l , j)=INT(RND*3)-l0 RESTORE BambPos:FOR i=l TO 4 : FOR :NEXT4

980 xt=xt+1 :ty< xtl=y:tx <xtl=x j=l TO i :READ bx(i,j) , by(i,j) : NE r =-r+l:k=u(y , x)+l:bn=co-6 : IF k=6 
XT j,i4 THEN k=5 4

990 NEXT x,y bx(4 ,5)=bx(4, 4) :by(4 ,5 )=by (4,4) " ON k GOSUB b0,bl,b2, b3,b4,b441000 GOTOXY 0,16:PRINT:PRINT T BombPos : DATA 13,9 , 6 , 9,20,9,13,5 FOR m=255 TO 10 STEP-20 :SOUND 10AB<15l"Thin ki ng • .• "; , 4,15,22 , 15,13 , 3 ,1 3 , 17,4 , 9,22 , 9 4 0 , . l ,m, 041010 FOR i =l TO x t:rt(il=O:tr< LOCATE 8,14:PRINT "CHAIN REACTIO SOUND 100 , . 1,m,3 : FOR n=l TO RND*il=O:y=ty<il:x=tx(il:GOSU N" 4 20:NEXT n,m : NEXT" B 590 LOCATE 12 , 9:PRINT " Number of pla tx=x : ty=y:Jl=0 : Kl=k-l:yl=32*y+l51020 IF fg=l AND lp<>O AND u<y yers ( 1/2)? ";" +by(l ,l):xl=36*x+50+bx(l,l)"
,x>>O THEN 1230 WHILE np< >l AND np<>2:np=VAL(INK IF tx>0 THEN x=tx-l: dx=-l: dy=0:G

1030 IF u<y,xl+1<>J<y,xl THEN EY$ ) :WEND" OSUB ExplodeBombs:GOSUB AddBomb" 1070 IF np<> 2 THEN4 IF tx<5 THEN x=tx+l:dx=l:dy=0 : GO
1040 IF lp=l AND u<ay,axl+1=j< LOCATE 16,10:PRINT "Computer fir SUB ExplodeBombs:GOSUB AddBomb" 

ay,ax l THEN rt<i>=6:GOTO st (Y/N )?";" x=tx : IF ty>0 THEN y=ty-l:dy=-l:d
WHILE k$<>"Y" AND k$<>"N":k$ =UCA1180 x=0 : GOSUB ExplodeBombs :GOSUB Add 
SE$(INKEY$):WEND41050 IF lp= 1 THEN rt<i l =2:GOTO Bomb" 
tu=ABS(k$="Y")41180 IF ty<4 THEN y=ty+l:dy=l : dx=0:GO 
END IF"1060 IF lp=O THEN rt<il=1:GOTO SUB ExplodeBombs : GOSUB AddBomb" 
CLS:COLOR 3,l:LOCATE 1 ,13:PRINT1180 IF FS(0)<1 OR FS(l)<l THEN e=l 4 
"CHAIN REACTION";"1070 IF jCy,xl<>2 THEN 1110 y=ty :u( y,x)=u(y , x) -j(y,x):GOSUB
GOSUB DrawGrid41(180 IF lp=O AND uCy,xl=1 THEN PlaceBomb:IF u(y,x) =0 THEN p(y,x.. ) =04rtCil=l:GOTO 1180 
MainLoop :"1090 IF lp=O AND uCy,xl=O THEN 
WHILE e=0 :tu=-tu+l:co=tu+6" RETURN"rt< i l=4:GOTO 1180 ..IF np=l AND tu=0 THEN"11 (IQ IF lp=l AND u<y, x l=l THEN 
GOSUB Computer" AddBomb:"rt<il=4: GOTO 1180 

IF p(y,x)<>tu+l THEN FS(tu)=FS(tELSE"11 10 IF u<ay,axl+l=j(ay,ax) TH 
u)+u(y,x):FS(-tu+l) =FS (-tu+l)-u(GOSUB Human"EN rt<il=l:GOTO 1180 WHILE p(y , x)<>tu+l AND p(y , x):GO y . x) ..1120 IF u<y,xl+2Cj <y,>< > THEN l 

SUB Human:WEND4 p(y,x)=tu+l:u(y, x )=u(y,x)+l:GOSU160 
B PlaceBomb : RETURN4END IF"11 30 IF lp=1 AND u<ay,a >< l+1 <J< ..u(y,x)=u(y,x)+l:FS(tu)=FS(tu)+l:ay,a><l THEN rt<i>=S : GOTO IF p(y,x) =0 THEN p(y,x)=tu+l" DrawGrid :"1180 GOSU8 PlaceBomb4 FOR y=0 TO 4:yy=32*y+l6:FOR x=01140 IF lp=O THEN rt(il=3:GOTO IF u(y,x)=j(y ,x ) THEN" TO 5:xx=3 6*x+51"1180 CheckGrid: e=0:fg=0:FOR p=0 TO 4 LINE(xx,yy)-(xx+34,yy+30) , 2,b"

1150 rt(il=2:GOTO 1180 :FOR q=0 TO 5:y=p:x=q4 NEXT x,y"1160 IF lp=O THEN rt<il=2:GOTO IF u(y,x)>=j(y , x) AND e=0 THEN f GET(xx+l,yy+l)-(xx+33,yy+29),er:
1180 g=l : GOSUB Full Square" RETURN"1170 rt(il=l ..NEXT q , p : IF fg=l AND e=0 THEN Ch

1180 NEXT:zt=O:ab=6 eckGrid" DrawCursor:"
1190 FOR i =l TO ><t :IF rt <i>=ab yy=32*y+l5:xx=36*x+50"END IF"

THEN zt=zt+1:tr <ztl = i WEND4 LINE(xx,yy)-(xx+36,yy+32) , co,b"
1200 NEXT: IF zt >O THEN 1220 .. LINE(xx+2,yy+2)-(xx+34 , yy+30) , co 
1210 ab=ab-l:GOTO 1190 ,b ..EndGame:" 
1220 dh=INT<zt•RNDl+l:hd=tr<dh COLOR 3 , l : LOCATE 24 , 15 : PRINT " G RETURN" 

l:y=ty<hdl:><=t><<hdl ..AME OVER ";:FOR i=l TO 10000:NEX 
1230 GO TOXY 0 1 16:PRINT:PRINT T PlaceBomb :"T" 

AB<15l" ";:fg=f LOCATE 24 ,5:PRINT " Press space yy=32*y+l5:xx =3 6*x+50:r=0:bn=co-
g+l:RETURN 64bar to play again . ";" 

k$ = " ":WHILE k$<>" ":k$=INKEY$ :W E PUT(xx+2,yy+2), e r,PSET:k=u(y,x)+ 
ND 4 l:IF k=6 THEN k=54Program 3. Amiga Chain SCREEN CLOSE ]:WINDOW CLOSE 3 : RU ON k GOTO b0,bl,b2 , b3 , b4 , b4" 

Reaction N4 b0: RETURN" .. bl: PUT(xx+bx(l,k- 1 ),yy+by(l,k-lVersion by Tim Midkiff, Editorial Human: " )),s(0,bn):RETURN4
Programmer WHILE INKEY$<> "": WEND : x=hx(tu):y b2: FOR j=l TO k -l:PUT(xx+bx(2,j 

=hy(tu): dx=0 : dy=0 : GOSUB DrawCurs ) +n ( r, j) , yy+by ( 2, j ) +n ( r, j) ) , s ( 0, 
or :k$= 1111 

"" bn):NEXT:RETURN"DEFINT a - z:DEFSNG r,g,b4 
WHILE k$<>" ": k$=INKEY$" b3: FOR j=l TO k-l : PUT(xx+bx (3, jSCREEN 1 , 320 , 200 , 3 , l:WINDOW 3 , 11 

" 

)+n(r,j),yy+by(3,j)+n(r , j) ~. s(0,IF k$ =CHR$ (28) THEN IF y>0 THEN,(0,0) - (311 , 186) , 16 ,l :WINDOW OUT 
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FOR i =yl TO Y2 ST EP dy : s=s-40 : 50 Al 440 I F U<Y ,Xl J<Y, Xl THEN 4 
b4: FOR j=l TO k-l : PUT(xx+bx(4, j 
bn):NEXT : RETURN• 

UND s , l , 50 4 50 
)+n ( r , j) , yy+by(4 , j)+n(r , j )), s ( 0 , PUT (xl,i),s(0,bn ):PUT (x l , i+dy) ,s Bl 445 GOTO 3 70 
bn ) : NEXT : RETURN• (0 , b n): NEXT• 19 450 E = 0 : FG 0: FOR A = 0 T 

PUT(xx+3 ,yy+3),er• 0 4: FOR B = 0 TO 5:Y A 
CheckNeighbor :• END IF• :X = B 
fp=l : IF y>0 THEN IF p (y-l, x) = 2 T RETURN• 51 455 IF U<Y,Xl > = J <Y , Xl AND 
HEN ay=y- l:RETURN• .. E = 0 THEN FG = 1: GOSUB 
IF x>0 THEN IF p(y , x-1 ) =2 THEN a Init Sh a pe s :• 710 
x=x-1 : RETURN• RESTORE RedBomb" Al 460 NEXT B,A: IF E = 1 THEN 4 
IF x<5 THEN I F p(y , x+l )= 2 THEN a FOR j=0 TO l:FOR i =0 TO 42 • 70 
x=x+l : RETURN• READ a$ : s( i , j )=VAL ("&H"+a$ ): NEXT 48 463 IF FG = 1 THEN 450 
IF y<4 THEN IF p(y+l, x )=2 THEN a i , j : RETURN• 85 465 GO TO 3 70 
y= y+l : RETURN• .. ~ 470 HTAB 16: VTAB 23 : PR INT " 
fp=0 : RET URN • RedBomb: DATA B, D,3,200 , 400,400 , GAME OVER " ;: FOR I = 1 TO 

0 ,1 800• 1000: NEXT 
Computer :• DATA 3000 , 1 B00 , A00 , 400 , A00 , 1B00 , ~ 480 HTAB 6: PRINT "PRESS SPAC 
xt=0 : FOR y=0 TO 4 : FOR x=0 TO 5• 0,0• E BAR TO PLAY AGAIN.";

DATA 0 , 0 , 0 , E00 , 278 0 , 4FC0 , E4E0,F5 
88 490 POKE 49168,0:K PEEK !49 

IF p(y, x )<> 2 THEN xt=xt+l:ty(xt ) 
E0•=y : tx ( xt)=x• 

152l 	 - 128: IF K < > 32 TDATA FBE0 , F5E0 , 64C0,3F80 , E00,200 
LOCATE 24 , 15 : COLOR 3,0 : PRINT "Th 
NEXT x , y• 

HEN 490, 400 , 400• 
DATA E00 , 3F80 , 7FC0,E4E0,F5E0 , FBE inking . . . 11 

;"' " 500 RUN 
FOR i=l TO xt :r t( i)=0 : tr(i)=0 : y= ff 540 X = HX<TU + ll:Y = HY!TU 
ty(i):x=tx(i):GOSUB CheckNeighbo 

0 , F5E0 , 6 4C0 • 
+ ll: HCOLOR= TU • 4 + 1: 

r• 
DATA 3F80 , E00 , 3F80• 

GOSUB 1200: POKE <49168> 
IF fg=l AND fp AND u(y , x)>0 THEN Gree n Bomb : DATA B, D, 3 ,200,400 , 40 ,0 
EndCompute r• ~ 545 DX = 0:DY = 0:K PEEK <4 
IF u(y,x)+l=j(y,x) THEN • 

0,E00,3F80• 
9152l - 128: IF K < 0 THE 

IF fp=l AND u ( a y , ax )+l=j(ay, ax ) 
DATA 7FC0 , FFE0 , FFE0,FFE0 , FFE0 ,7 F 
C0,3FB0 , E00 • N 545 

THEN rt(i)=6 : GOTO CheckNext • DATA 0 , 0 , 0 , E00 , 2780 , 4 FC0 , E4E0 , F5 lo 5 48 KS = CH~ !Kl: POKE 49168 
IF fp=l THEN rt(i)=2 : GOTO CheckN ,0: IF KS = " " THEN HCOL 
ext• 

E0• 
OR=- 4: GOSUB 1200:HX!TU + 

IF fp=0 THEN rt(i)=l : GOTO CheckN 
DATA FBE0,F5E0 , 64C0 , 3F80 , E00 , 200 

ll = X:HY!TU + ll = Y: R 
ext• 

, 400 , 400 • 
DATA E00,3 F80 , 7FC0 , E4E0 , F5 E0,FBE ETURN 

EN D IF• 0 , F5E0,64C0• q1 550 IF KS = " I" THEN IF Y > 0 
IF j(y,x) =2 THEN• DATA 3F80 , E00 , 3F80• THEN DY = - 1 
IF fp=0 AND u ( y , x)=l TH EN rt ( i ) = ~ 560 IF KS = "M" THEN IF Y < 4 
l : GOTO CheckNex t • THEN DY = 1 
IF fp=0 AN D u (y,x) =0 THEN rt (i) = 99 570 IF KS = "J" THEN IF X > 0 
4 : GOTO CheckNext• THEN 	 DX = - 1Program 4. Apple II ChainIF fp=l AND u(y , x )=l THEN rt(i)= Cl 580 IF KS = "K" THEN IF X < 5 
4:GOTO CheckNext• Reaction THEN DX = 1 
END IF• 9E 585 IF DX 0 AND DY = 0 THENVersion by Tim Midkiff, EditorialIF u( ay , ax)+l=j ( ay , ax ) THEN rt ( i 545 
) =l :GOTO Ch eckNe xt• Program 111 er 23 590 HCOLOR= 4: GOSUB 1200: X = 
I F u( y,x )+ 2>=j ( y , x) THEN• X + DX:Y = Y + DY: HCOLO 
IF fp=l AND u( ay , ax)+l < j(ay,ax ) R= TU • 4 + 1: GOSUB 1200f' 10 DIM LJ< 4. 5l .L<4,5l,J<4,5l,B
TH EN rt(i)=S : GOTO CheckNex t• : GOTO 545X <4. 5 > • BY <4, 5 l , RT <30 > , TR ( 3 
IF fp=0 THEN rt(i) =3 : GOTO CheckN 0 i . rx<30>,TY<30l ~ 710 R = 0:YY = 30 S Y:XX = 38 
ex t • ff 15 FOR I = I TO 3 : FOR J = 1 * x + 30rt(i)=2 : GOTO CheckNext • TO 4:J <l , J> = 4: NEX T :J <I ~ 7 15 FOR I= 1 TO U<Y , Xl:S P
END IF• , 0 > = 3 : J < I , 5 l = 3 : NEXT EEK < - 16336): FOR J 1
I F fp=0 THEN rt(i)=2 : GOTO CheckN 

[ 3 211i FOR J = 1 TO 4:J <0, J> = 3 : TO 5: NEXT J,Iext• J<4,J> = 3 : READ A,B:J<A,B K 720 U<Y,Xl = U!Y,Xl - J<Y,Xl:rt(i)=l• 
l = 2: NEXT GOSUB 1300CheckNext : NEXT:zt=0:ab=6• 

s~ 25 DATA 0.0 . 0.5, 4,0 , 4 ,5 OS 730 IF U!Y,Xl 0 THEN L<Y,X>WH ILE zt=0• 
AO 3 0 rEXT : HOME : VTAB 8: HTAB = 0FOR i =l TO xt : IF rt(i ) =ab THEN z 

14: PR INT "CHAIN REACTION Bl 740 TX = X:TY Yt =zt+ l: t r (zt)=i • 
92 750 IF TX > 0 THEN X TX ­NEXT:ab=ab- 1 4 

cs 35 VT AB 12 : HTAB 9: PRI NT " NU : GOSUB 800WEND• 
MBE R OF PLAYERS <1/2l ? "; H 760 IF TX < 5 THEN X TX + 

GOSUB 800 
dh= INT(zt*RND)+l:hd=t r(dh): y =ty( 

26 40 	GET KS: IF KS < > "l" AND 
KS ( > "2" THEN 40

hd) : x= tx(hd)• 
~ 770 X = TX: IF TY > 0 THEN Y 

JI 45 NP= VAL <KSl : IF NP = 2 T 
EndComputer : LOCATE 24 , 15:PRINT = TY 	 - 1: GOSUB 800" ";:fg=fg+l:RETURN • 

HEN 3 10 ~ 780 IF TY < 4 THEN Y = TY +• 
58 50 VTAB 16: HTAB 10: PRINT "C : GOSUB 8elel 

Jl =Jl+ l: xx=xl-bx(l,l) : yy=yl - by(l 
Exp l odeBombs:• 

OMPU TER FIRST (Y/Nl?"; ~ 790 IF FS<0> < 1 OR FS(l) C 1 
, l) :s=l 087 : bn=co - 6• THEN E = 1 
WAVE 0 ,SI N:SOUND 660 ,.5, 255• 

fl 55 GET KS: IF KS < > "Y" AND 
KS < > "N" THEN 55 82 795 Y = TY: RETURN 

FOR j=l TO 500 : NEXT :SOUND 0 , 0 , 0• K 60 	TU = ABS <KS = "Y"l M 800 IF L<Y,Xl < > TU+ 1 THEN 
PUT(xx+bx ( Kl , Jl)+n(r,Jl) ,yy+by(K FS<TUl = FS<TU> + U<Y,X> 
l , Jl )+n( r,Jl )), s(0,bn)• 

ff 3 10 HGR : VTAB 21: HTAB 14: P 
RINT 	 "CHAIN REACTION";: G :FS< - TU + 1> • FS< - TU 

IF dy=0 THEN • OSUB 	 1000 + 1l -U<Y,Xl 
X2=xl+35*dx : dx=dx*4 :PUT(xl,yl), s oB 3 70 TU = - TU + D 810 L<Y,Xl =TU+ 1:U<Y,Xl 
( 0 , bn)• IF 3 80 IF NP = 1 AND TU = 0 THEN U<Y,Xl + 1:9 •PEEK < - 1 
FOR i =xl TO X2 STE P dx :s=s - 40 :50 GOSUB 1970: GOTO 420 6336>: GOSUB 13'11'11: RETURN 
UND s ,1, 50• 67 87'11 LP = 0: IF Y > 0 THEN IF 
PUT ( i ,yl) , s(0 , bn) : PUT(i+dx , yl),s 

SB 3 90 GOSUB 540 
L<Y - 1,X> ~ 2 THEN AV ~ 

( 0 , bn) : NEXT• 
DI 410 IF L <Y,Xl = - TU + 2 THEN 

390 Y - 1: GOTO 960 
PUT(xx+3 , yy+3),er• K 890 IF X > 0 THEN IF L<Y,XBl 420 U<Y,Xl = U<Y,Xl + 1: FS <TU 
ELSE• ) = FS<TUl + 1: IF L<Y,X> 1> • 2 THEN AX • X - 1: G 
Y2=yl+3l*dy:dy=dy*4 : PUT (x l , yl) , s = 0 THEN L!Y, Xl = TU + 1 OTO 960 
(0 ,bn)• cc 430 GOSUB 1300 n 910 IF X < 5 THEN IF LCY,X + 

January 1987 COMPUTE! 51 



SAY~ 

SINGLE SIDED/DOUBLE 
DENSITY DISKS 

.29 ea. 
lOO'lo Certified 5 !h # floppy disks. Ufetime 
Warranty, automatic lint cleaning liner 
included. 1 Box of 100 $29.00 List $1.99 ea. 
SALE $.29 ea. 

VOICE SYNTHESIZER 
SALE $ 29. 95 ust $89 

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 
SALE $ 29. 95 ust $99 

Easier to use than dialing your telephone. 
Features on-line clock, dialing from 
keyboard, capture and display high 
resolution characters, and much more. 
Includes exclusive easy to use program for 
up and down loading to printer and disk 
drives. Best in U.S.A. List $99.00 SA.LE 
$29.95 

1200 BAUD MODEM 
SALE $79. 95 ust s199 

Same features as the above modem along 
with C-128 mode and 1200 Baud speed. List 
$199.00 SALE $79.95 

SOFTVVARE 

llCI 
PRO GOLF BY TOM WEISKOPF (D) • • .•....• .. .... . . nu5 
MR. TESTER (D) ................. . ......... ... .... ... 5.95 
PRINTERS LIB. I (D) ....... ...... ... .... .. . . . ..... ... 1.M 
PRINTERS LIB. 2 (D) ... . .. ............ .. .. . ... ...... . 1.95 
DATABASE MOR.IPLUS FOR Cl28 (D) .•. ..•.• . ....... 14.95 
TASK FORCE (D) .. ... . . . . . .. . .... . .. . . ............. . 4.M 
..aoawHO 
PRIITT SHOP (D) ........... ... ....... .. ..... . ...... Sl7.95 
GRAPHICS LIB. 1,2 or 3 (D) . . .... . . . . . ... . . . ."......... 15.95 

BEST SERVICE IN THE 
U.S.A. • 90 DAY 

REPLACEMENT 
WARRANTY• ONE DAY 
EXPRESS MAIL• 15 DAY 
FREE TRIAL• OVER 500 

MOVIE MONSTER (D) . . .... .. ........ .. ............. 23.95 
WINTER GAMES (D) . .. .. .. .. . .. .. .. .. .. .. .. . . ..... 23.95 
WORLD GAMES (D) ................................ 24.95 
WORLD KARATE (D) ............................. .. 17.95 
WORLD'S GREATEST FOOTBALL (D) ........ ... .... 21.95 
PIH•IRD 
COLOSSUS CHESS (D) .... .. ..... . . ....... ... .... .. . Sll.95 
ELITE 64 (Dl ...... . . . . .. ........ .. ...... ... .... . . .. 19.95 
FRANKIE GOES TO HOLLYWOOD (D) ... . ..... . . .. .. 11.95 
BATTLE OF BRITAIN/ BATTLE OF M.IDWA Y (D) . ...... 9.95 
IWO JIMA/FAULKLANDS (D) .......... . . . .. ... .. .. .. 9.95 
TALKING TEACHER (Dl .......... .. .... . ........... 24.95 
Hl-TICH IXl'llUllONI 
CARD WARE (D) ............................. ..... S7.95 
HEART WARE (D) ............ . ........... . ..... . ... 7.95 
PARTY WARE(D) .... .. ....... .. .. . . .. ... . ......... . 9.95 
WARE WITH ALL KIT (D) . ... . ...• . • :": .... , ....... . .. 9.95 
JINGLE DISK (D) .. .. .. .. .. . . . .. .. . • .. . . . . . .. . ..... . 5.95 
HOLIDAY PRIITT PAPER (D) ...... ... . .. .. . . ....... .. 7.95 
SU-LOGIC 
FLIGHT SIMULATOR 11 (D) .... . ..... .... ..... .. .. . $31.95 
JET (D) .. ....... . .... .. ............. . .... ... ..... . .. 26.95 
FOOTBALL (D) . .... .. .. ............ ........ .. .... 27.95 
BASEBALL (D) .. .. . .. .. .. .. . • .. .. .. . .. .. .. . .... . 31.95 
s.s.1. 
ROADWAR 2000 (D) .. ........ .. .................. S23.95 
BATTLE OF AITTIET AM (D) .... .... .. ........ . ...... 31.95 
-OElTYSBURO (D) .. . . . ... . .. . .....~.~. ! ......... . 34.95 
MECH BRIGADE (D) .......... .. . . . :-". ::-. . . . . • . . .. .. 34.95 
NAM (D) ....... . ........ . .. .. ... .. ".' . . . . .. .. • . . . . .. 23.95 
U.S.A.A.F. (D) .. .. .. .. .. .. .. . • • • .. .. . .. .. . . . ... .. . 34.95 
KAMPFGRUPPE (D) . . .. .. .. . . • .. .. .. . . . ... . ..... . . 34.95 
WAR SHIP (D) .. . .... . ..... .. , .. . ..... ... .. . ..... . . 34.95 
HAYDIN • ' 

~r~r~J+:{~i::::::: ::::: : : : T::::::::: :: ::::::: r::: 

COMPANION (D} ..... . ......... . .. . .............. . . 22.95 

TOY SHOP (D).......... .. ......... .. ............... J9.95 

WHERE IS CARMEN SAN DIEGO (D) . ... . ....... .. ... 21.95 

GRAPHICS LIB. HOLIDAY ED. (D) .. ..... .. ... . ..... 15.95 

DATA IAIT 

COMMANDO (D) .. ... ... . ... . . . ... . . . .... .. .. . .. . . Sll.95 

KARATE CHAMP (D) ........... .... ... . .. .. .. . .. ... 22.95
:::::,.,o~MASTER (D) ........ ......
 

221 B BAKER STREET D) . . ...... ... ...... ... ....... Sll.95 
MERCENARY (D) .. . .... . .. .... .... . .............. .. 11.95 
NEVER ENDING STORY (D). ... . . . . . ..... . .. ... .... 11.95 
MIND PURSUIT (D) ...... . ............ . ..... . . ..... . 11.95 
VIDEO TITLE SHOP (D) . ...... .... .... ... ........... 11.95 
THEATRE EUROPE (D) . ...... .. . ... ...... .. ........ 19.95 
DISIGNWARI 
BODY TRANSPAREITT (D) . .. . ... . .. .•.........•.. . . . 526.95 
EUROPEAN NATIONS& LOCATIONS (D) ..... . .. .. .. 19.95 
STATES AND TRAITS (D) .. ... .. .. ... ................ 19.95 
IUCTIIONIC AllU 
HEART OF AFRICA (D) ..... .. ... . ......... •• .••..... 59.95 
ONE ON ONE (D) ... .. .... . .. . .....• . " . ...• .. ....... 9.95 
PINBALL COITTRUCTION (0) . .. . . . . •....... .. .....•• 9.95 
MUSIC CONSTRUCTION (D) . . .. . ..~ • .. : . . . • ...•.... 9.95 
RACING DESTRUCTION (D) .. .. .. .. .. . ..... ........ 9.95 
MARBLE MADNESS (D) ...... ... ..... . ......... .. ... 24.95 
CHESSMASTER <D> ......... ..... .. . ............. .. 26.95 

~~mEJ:-~d~b·ioi : : : : : : : : :: : : :: · : : ::: :::::: ~:: 
 coupon with every Commodore 64 
111.u• 
M1LL10NAJRE CD> . ......... .. ... .. .... .. .. ~........ 16.95 

;:~N <D> .......... · ...... ...... .... • .......... · 16•95 


CHAMPIONSHIP WRESTLING (D) ..... .. ... ... .... W.95
FAST LOAD (q .. ........... ..... ...... ... .. .. ...... 21.95 .._________________ 


sonsYNC 
ACCOUITTAITT, INC. Cl28 (D) . ........ . ............ $59.95 

DESK MANAGER (D) ... . . .. .... .. . . . . . .. . . .. . ...... 24.95 

KIO PRO QUO (D) .. . .. •.. . .. . ... . .... . .............. ll.95 

MODEL DIET (D) ............. .. .................. 11.95 

TRIO C64 (D) .. . ......... . .. .. .... . ................. 19.95 

Sl'INNAKH llUY 1on1 fftl 
DELTA DRAWING (q . . . ... ... ... .°..... ....... .. ... $9.95 

PROGRAMS • A CUSTOMER 

LIST OF OVER 3,000,000 


LARGEST IN THE U.S.A. 

.. .. .. . ........ 22.95t----------------....;~~ 


CALL FOR FREE 

CATALOG WITH $2.00 


OFF COUPON! 


SPECIAL BO,US 

COUPON 


We pack a special software discount 

CHIP 
BARON (D) ...... . . ... ....... . : .. .. ........ .. ... .. $16 •. 95 


Computer, Disk Drive, Printer, orM . 11' Th" allomtor we se . 1s coupon ows 
you to SAVE OVER $250 off sale 
prices! 

(EXAMPEES) 

PROFESSIONAL SOFIWARE 


COMMODORE 64 

Name 

Super Huey II 

Leader Board $39 .95 $23 .95 $22.95 
TV Tuner 
Commando 

Geos 
SAT The Perfect Score 
World Games 
Millionaire 
Trinity 
Cl28 Panner 
Robotics Workshop 
Cl28 Programmers 

Reference Guide 

Creat.e with Garfield $29.95 $16.95 $14.95 

B. 

List 

$19.95 
$19 .95 

$99.95 
$34 .95 

$59.95 
$69.95 
$39 .95 
$29.95 
$34.95 
S69.95 

Sl49.95 
S21 .95 

Sale 

$12.95 

$49.95 
$23.95 

$39.95 
$42.95 
$24.95 
$16.95 
$24.95 
$49.95 

$124.95 
$12.95 

Coupon 

l. Homepak $49.95 Sl9.95 
Sl4.95 

$17.95 
$12.95 
SI0.00 

$39.95 
$21.95 

$37.95 
$39.95 
$22.95 
$14.95 
$22.95 
$44.95 

SI 14.95 
s9.95 

Flight Control Joystick 
Newsroom $49.95 $32. 95 $29 .95 

SAT"PRATICE TEST (D) .. ..... .. .......... . . ... . . ... 14.95 ....iii_______________ 


(S<:e over JOO coupon items in our catalog.) , ­

Write or Call for sample 

Special Software 


Coupon! 


PHONE ORDERS 
8a.m. -8 p.m. C.S.'P. Weekdays 
9a.m. -12 noon C.S.T. Saturdays 

NUMBER TUMBLERS (q .. . ....... . .... . . . . . .. . . . .. .9.95 

tir&sriiii~~ 12. ::: ::::: :: : :: ·: ~ ::::::::::: :: : : : : {:; 
(312) 382-5244 
Add $3.00 for shipping, handling, and Insurance . Illinois residenrs please odd 6 '11~ 
sales tax. Add $6.00 for CANADA. PUERTO RICO, HAWAII. ALASKA, APO-FPO THE PROTECTO WARRANTY 
orders . All orders must be In U.S. Dollars . WE DO NOT EXPORT TO OTHER All Protecto's products corry a minimum 90 day warranty. If anything 
COUNTRIES EXCEPT CANADA. Enclose Cashier Check, Money Order or Personal foils within 90 days from the dote of purchase, simply send your product
Check. Allow 1-4 days for delivery, 2 to 7 days for phone orders, 1 day express mall. to us via United Parcel Service prepaid. We will IMMEDIATELY send you
Prices & Availability subject to change without notice. Hardware shipping prices a replacement at no charge via United Parcel Service prepaid. This vary according to weight . Please call for amount, No APO-FPO for Monitors. 

warranty proves that We Love Our Cu•tomers.
Y,ISA- MASTIR CARD-C.O.D. C.0.0. an phone orders only. 

-



.· ~ 
12" 80 COLUMN 

MONITOR 

SALE $ 79. 95 ust s129 

Super High Resolution green screen 

COMMODORE 64 

COMPUTER 


SALE $ 98.00*ust s299 


•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$}79.95us1 $249 

To run all that software and add to the 
prestige of your system, you'll want the 
1541 disk drive. Runs all of tlie 3,000 plus 
pieces of software for the Commodore 64. 
List $249.00 SALE $179.95 

BIG BLUE PRINTER 


SALE $ 39• 95 List $199 


COMMODORE 128 

COMPUTER 


SALE $ 299.00 List $399 

This powerful 128K computer has three 
modes. One for C-64 software, one for G­
128 software, and one for CP/ M business 
software. List $399.00 SALE $299.00 

340K 1571 DISK DRIVE 

SALE $ 25 9. 00 ust $349 

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 

This is the affordable printer you have been waiting for! This 8 !/,z " 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 $}99 • 00 List $499 

The Comstar Aero 160 gives you a 10" carriage, 150-170 CPS, 9x9 dot matrix with double 
strike capability for IBx 18 dot matrix (near letter quality), high resolution bit image 
(120xl44 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 $19,9.00 

""!""'~---....--lbe use with VCR. One year Ltd. warranty. 

PRINTER/TYPEWRITER 
COMBINATION 

SALE $)_99. 95 us1 s299 

Superb Silver ,Reed letter quality daisy 
wheel printer/ typewriter combination, just 
a flick of the switch to interchange. E11<tra 
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 

COMSTAR 1000 PRINTER 
SALE $]_79.95 ust $349 

This is one of the best values today. Print 
letters, documel)ts, ect., at 100 characters 
per second and has Near Letter Quality 
mode. Fea ures are dot addressable 
graphics, adjusrable tractor and friction 
feed, margin settings, pica, elite, condensed, 
italics, super & subscript, underline, bold, 
and double strike. Commodore Interface 
Included. List $349.00 SALE $179.95 

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 

D 
14" COLOR MONITOR 
SALE $}39• 95 List $329 

This premium quality monitor comes with 
speaker and audio hook up, High 
Resolution, clear screen, 40 columns x 24 
lines, front panel controls and more. Also 

(cable $9.95) List $329.00 SALE $13,9.95 

14" RGB & COMPO~TE 
COLOR MONITOR 

SALE $ 237.00 ust $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 

SAE$ 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 OFF~R 
SPECIAL SYSTEM DEALS• 

ATTENTION PROTECTO ENTERPRIZES 
COMPUTER CLUBS • DEA'. ERS We Love Our Custo.1ners 
We offer big volume discounts! 22292 N. Pepper Rd., Barrington, Illinois 60010 
CALL TODAY (312) 382-5244 to order 



ll • 2 THEN AX = X + 1: G 
OTO 96fl! 

H 93fll IF Y < 4 THEN IF LIV + 1, 
Xl = 2 THEN AY = Y + 1: G 
OIU 960 


23 95fll RETURN 

46 96fl! LP = 1 : RETURN 

E5 10fllfll HCOLOR= 7: FOR I = fl! TO 


1: FOR Y = fl! TO 5:YY = 3 

fl! * y + I 


6E 101fll HPLOT 30,YY TO 258,YY: N 

EXT Y, I 


BA 102fll FOR I = 0 TO 1: FOR X = 

fl! TO 6:XX = 38 * X + 3fll 

+I: HPLOT XX,fll TO XX,15 

0: NEXT X,I 

DD I fll3fll RETURN 
IC 1100 HCOLOR= 7: HPLOT P + 3, Q 

: HPLOT P + 4,Q 
A2 1105 HCOLOR= TU * 4 + 1: HPLO 

T P + 2,Q + TO P + 4,Q 
+ 1 


H 1110 FOR N = 2 TO 5: HPLOT P, 
Q + N TO P + 6,Q + N: NE 
XT 

37 	 112fll HPLiJT P + 2, Q + 6 TO P + 

4,Q + 6: RETURN 


79 12fllfll FOR I = 2 TO 3:X1 = 38 * 

X + 30 + I:X2 = X1 + 33 


:Y1 = 3fll * Y + I:Y2 = Y1 

+ 26 


M 1210 HPLOT X1,Y1 TO X2,Y1 TO 

X2,Y2 TO X1,Y2 TO X1,Y1: 


NEXT : RETURN 

17 1300 XX = 38 * X + 3fl!: VY = 30 


* Y: 	 HCOLOR= 4:K = UIY, 
Xl + 1: IF K = 6 THEN K 

= 5 


89 1305 	FOR Q = VY + 6 TO VY + 2 

6: HPLOT 	 XX + 10,Q TO XX 


+ 28,Q: NEXT : HCOLOR= 
TU * 4 + 1 


El 1310 ON K GOTO 132fll, 1330, 1340 

• 1350, 1360, 1360 


OF I 320 RETURN 

85 1330 P = XX + 16: Q = VY + 13: 


GOSUB 1100: RETURN 

ff 1340 	P = XX + 10:Q = VY + 13: 

GOSUB 1100:P = XX + 20: 
GOSUB 1100: RETURN 

El 1350 	P = XX + 16: Q = VY + 10: 
GOSUB 	 1100:P = XX + 10: 

Q =VY+ 	17: GOSUB 1100: 
P = XX 	 + 20: GOSUB 110fll: 

RETURN 
~ 1360 P = XX + 16:Q = VY + 6: 

GOSUB 1100:Q = YY + 19: 
GOSUB 1100:P = XX + lfll:Q 
= VY + 13: GOSUB 11fll0:P 
= XX + 22: GOSUB 1100: 

RETURN 
ff 1970 XT 0: FOR Y = 0 TO 4: 


FOR X = 0 TO 5: IF LIY,X 

l = 2 THEN 2000 


Ee 1990 	XT XT + 1:TY<XT> = Y:T 
XCXTl = X 


lC 2000 NEXT X, Y 

~ 2010 HTAB 15: VTAB 23: PRINT 


"THINKING ... " ; 
K 2020 FOR I = I TO XT:RTCll = 

0: TR II l = 0: Y = TY I I>: X 

= TXlll: GOSUB 870 


4E 2040 IF FG = 1 AND LP AND U<Y 

,Xl > 0 THEN 2220 


b2 2045 IF U<Y,Xl + 1 < > J(Y,Xl 

THEN 2075 


JD 2050 	 IF LP = 1 AND UIAY,AXl + 

1 = J<AY,AX> THEN RT<ll 

= 6: GOTO 2170 


ll 	2060 IF LP = 0 AND U CY, X l = 0 

THEN RT<Il = 4: GOTO 21 


70 

13 2070 I F LP = 0 THEN RT<Il = 1 


: GOTO 2171/J 


~ 2075 	 IF JCY,X> < > 2 THEN 2 11 
fl! 

H 2080 IF LP= 0 AND UCY,Xl = 1 

THEN RT<I> = 1: GOTO 21 


70 

IF 2090 IF LP= 0 AND UCY,Xl = 0 


THEN RT<Il = 4: GOTO 21 

70 


eo 2100 IF LP = 1 AND U<Y,X) = 1 

THEN RT<I> = 1: GOTO 21 


70 

51 2110 IF UIAY,AXl + 1 JCAY,A 


X> THEN RTCil = 1: GOTO 

2170 


27 2115 IF U I Y, X l + 2 < J CY, X > T 

HEN 2151/J 


M 2120 	 IF LP = 1 AND U<AY,AXl + 

1 < JCAY,AXl THEN RTCI> 

= 5: GOTO 2170 


25 2130 	 IF LP= 0 THEN RT<Il = 3 

: GOTO 2170 


!9 21 40 RT<Il = 2: GOTO 2170 

ID 2150 IF LP = fl! THEN RT<Il 2 


: GOTO 2170 

H 2160 	RT<I> = 1 

DI 21 70 	NEXT : ZT = 0: AB = 6 

34 21B0 FOR I = 1 TO XT: IF RT <I 


l = AB THEN ZT = ZT + 1: 

TR< ZT> = I 


77 2190 NEXT : IF ZT > 0 THEN 22 

11/J 


Fl 2200 	AB = AB - 1: GOTO 2180 

~ 2210 	DH= INT CZT * RND Clll 

+ 1:HD = TR<DHl:Y = TY<H 
Dl:X = TX<HDl 

BB 	 2220 HTAB 15: PRINT " 
";:FB • FG + 1: RETUR 

N 

Program 5. Chain Reaction 

For Atari 400, 800, XL, 

And XE 

Version by Tim Midkiff, Editorial 
Programmer 

~ 10 	 GRAPHICS 0:POKE 752,1: 

SETCOLOR 2,0,llJ:? "PLEA 

SE WAIT ... ":GOSUB 690 


JJ 20 	 OPEN 4t 1 , 4, fl!, "K: " 
6131/J 	 DIM U<4,5>,L<4,5l,JC4, 

5 l, FS <1l,PBS<2 >,PSS C 2 l 
, TSt ( 2 l , BS< 1 l , St< 1 > , BL 
S(2l 

~41/J 	 DIM RT<30>,TRC31/Jl,TXC3 
0l,TY<30) 

CP 51/J 	 F S < fl! > = 0 : F S I 1 l • l/J: H X •fl!: H 

Y• llJ:PSS•"#S":PBS•"X&": 

BLS=" 


6B6fll 	 FOR I=fll TO 4:FOR J=0 T 
0 5:UII,Jl=l/J:LII,Jl•l/J: 
JII,J>=4:NEXT J 

"17111 	 JII,llll=3:JII,Sl=3:NEXT 
I 


DK 81/J 	 RESTORE 90: FOR J = I TO 
4:JlllJ,Jl=3:Jl4,Jl=3:RE 
AD A,B:J<A,Bl=2:NEXT J 

EJ 91/J 	 DAT A 0 , 0 , 0 , S , 4 , 0 , 4 , 5 

LK 11/Jlll ? 	 CHRS < 1 25 l 

ED 1 1 0 POSIT I ON 1 3, 7:? "CHA I 


N REACTION" 

66120 POSITION 8,11:? "NUMB 


ER OF PLAYERS 11/2l? " 


AA130 GET #1,NP:NP=NP-48:IF 
NP<>l AND NP<>2 THEN 
131/J 

PJ 14111 IF NP=2 THEN 180 

Cl 1 5 0 P 0 S I T I 0 N 9, 1 S : ? "C 0 MP 


LITER FIRST IY/Nl?"; 

Cl 160 GET #1,TU: IF TU < >89 A 


ND TU < >78 THEN 161/J 


U 171/J TU=<TU=89l:GOTO 201/J 
BC 180 POSITION 7, 15:? "NUMB 

ER OF JOYSTICKS 11/2) 
?It; 

BH 191/J GET # 1, F2: F2=F2-49: IF 

F2 <>0 AND F2 <> 1 THEN 

190 


JP200? CHRS<125l:POSITION 
13,0: ? "CHAIN REACTIO 
N " 

HA 21111 	 FOR Y=0 TO 4:FOR X=0 

TO 5:GOSUB 770:NEXT X 

:NEXT Y 


AC 220 	 TU= - TU+ 1: SS = PSS I TU+ 1, 
TU+1l:BS=PBSITU+1,TU+ 
1 ) 

I" 230 	 IF NP• 1 AND -TU+ 1 THE 

N GOSUB 940:GOTO 260 


LC 241/J 	 GOSUB 391/J 
DB 2 5 0 	 I F L < Y , X l < >TU+ 1 AND L 


<Y,Xl THEN 241/J 

"l 260 	U ( Y, X l • U I Y, X l + 1: FS <TU 

l •F S I TU l + 1: IF LC Y, X l • 
fl! THEN LIY,Xl=TU+1 

LI 270 	 BOSUB 871/J 
CD 280 IF U I Y, X l =JI Y, X l THEN 


300 

61 290 GOTO 220 

PF 300 E=0: FG =l/J : FOR Y•0 TO 4 


:FOR X•0 TO 5 

J0310 IF UIY,Xl >= JCY,X> AND 


E•0 THEN FBml:BOSUB 

480 


EB3 20 NEXT X:NEXT Y:IF E=1 

THEN 350 


OC 331/J 	 IF FB• 1 THEN 30111 

GE 341/J 	 BOTO 221/J 
J0350 	 POSITION 15,23:PRINT 


"GAME OVER";:FOR I • l 

TO 1000:NEXT I 


OC360 	 POSITION 5,23:PRINT " 
PRESS FIREBUTTON TO P 
LAY AGAIN"; 

NK 371/J 	 IF STRIG 10) AND STRIG 
Ill THEN 371/J 

DJ 381/J 	 GOTO 5111 

J6391/J 	 X•HX:Y•HY:GOSUB 820 

~401/J 	 DX=0:DY•0:JY=STICKITU 

*F2l 
~411/J 	 IF STRl81TU*F2l•0 THE 


N HX•X:HY = Y:GOSUB 77111 

:RETURN 


FS 421/J IF JY•14 THEN IF Y>llJ 

THEN DY=-1 


Cl 430 IF JY•13 THEN IF Y<4 

THEN DY • ! 


FD440 IF J • 11 THEN IF X>0 

THEN DX •-1 


PP 451/J IF JY•7 °THEN IF X<5 T 

HEN DX•! 


NC 460 IF Dx•0 AND DY•0 THEN 

400 


PD470 BOSUB 771/J:X=X+DX:Y=Y+ 

DY:BOSUB 82111:GOTO 41110 


FC 480 	 V• 15: DV • I NT I 15 / I U ( Y, X 

l*2ll:TSS • SS:XX=Xa4+8 

:YY=Ya4+2:FOR I • l TO 

UIY,Xl:BLSlll=SS:BLSI 


11
2)•5S:SS•u 
88491/J 	 GOSUB 891/J:GOSUB 82111:G 


OSUB 1210:BL$=" ":SS 

=T S S :GOSUB 890 


MG 51110 	 GO SUB 82111: 80SUB 1210: 

NEXT I:GOSUB 771/J:FOR 

I•0 TO 3:SOUND I,0,0, 

0:NEXT I 


NH :510 U ( Y, X) .. U ( Y, X l -J I Y, X l : 

GOSUB 87111 


C" :520 IF U I Y, X) •Ill THEN L <Y, 

Xl•0 


F6 530 	TX•X: TY=Y 
6A540 	 IF TX>0 THEN X•TX-l:G 


OSUB 600 
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6C550 IF TX<S THEN X=TX+l:G 
OSUB 600 

OA560 X•TX:IF TY>0 THEN Y•T 
Y-1: GOSUB 600 

66 57" IF TY< 4 THEN Y=TY+ 1: G 
OSUB 600 

L0580 IF FS<0l<1 OR FS<l><l 
THEN E=l 

PL 590 Y-TY: RETURN 
LN600 IF L<Y,X><>TU+l THEN 

FS<TUl 2 FS<TUl+U<Y,X>: 
FS<-TU+ll=FS<-TU+1l-U 
<Y, X l 

JP 6 1 0 	 L < Y , X l •TU+ 1 : U < Y, X > ., U < 
Y,Xl+l:GOSUB 870:RETU 
RN 

PD 620 LPs0: IF Y>0 THEN IF L 
<Y-1,Xl=2 THEN Yl=Y-1 
:GOTO 670 

KO 630 IF X>0 THEN IF L ( Y, X­
1 l •2 THEN Xl•X-l:GOTO 
670 

K0640 IF X<5 THEN IF L<Y,X+ 
1>=2 THEN x1-x+1:GOTO 
670 

LB650 IF Y<4 THEN IF L(Y+1, 
Xls2 THEN Y1•Y+1:GOTO 

670 
H" 660 RETURN 
"B 6 70 LP• 1: RETURN 
HF 680 GOTO 680 
CA690 POKE 752,l:CHBAS=5734 

4:CHSET-<PEEK<106l-8> 
t256 

CL 700 	 FOR I =0 TO 1024: POKE 
CHSET+I,PEEK<CHBAS+I> 
:NEXT I 

Nl710 	 POKE 756,CHSET/256 
EH720 	 RESTORE 730:FOR I=CHS 

ET+24 TO CHSET+55:REA 
0 A:POKE I,A:NEXT I:R 
ETURN 

Kl730 DATA 170,170,170,170, 

170,170,170,170 


FB740 DATA es,05,es,e5,05,0 

5,85,85 

KN 7 5 0 0 AT A 3 , 1 2 , 4 0, 1 7 0 , 1 3 8 , 
162,170,40 

~760 DATA 3,12,20,85,69,81 
, es, 20 

AC770 	 XX=Xt4+8:YY=Yt4+2:POS 
ITION XX,YY:? "<F> 
<2 M><G>" 

BE 7 8 0 	 F 0 R K - 1 T 0 2 
JA790 	 POSITION XX,YY+K:? " 

CVJ":POSITION XX+3,YY 
+K:? "CBJ":NEXT K 

BC800 	 POSITION XX,YY+3:7 " 
CGJ<2 N><F>":POKE 77, 
0 

HJ 810 	 RETURN 
CA820 	 xx-xt4+8:YY=Yt4+2:POS 

ITION XX,YY:? SS;SS;S 
S;SS 

BA 830 FOR K= 1 TO 2 
"K 840 POSITION XX, YY+K:? SS 

:POSITION XX+3,YY+K:? 
SS:NEXT K 

AE 8 5 0 p 0 s I T I 0 N x x ' y y + 3: ? s $ 

;SS;SS;SS 
HO 860 	RETURN 
OC 870 	 XXaXt4+8: YY=Yt4+2 
Nl880 	 ON U<Y,Xl+l GOTO 890, 

900,910,920,930,930
"c 8 9 0 	 p 0 s I T I 0 N xx+ 1 • y y + 1 : 7 

BLS:POSITION XX+l,YY+ 
2:? BLS:RETURN 

Kl900 	 GOSUB 890:POSITION XX 
+1,YY+l:? BS:RETURN 

K0 910 	GOSUB 900:POSITION XX 
+2,YY+2:? BS:RETURN 

KE 920 	GOSUB 910:POSITION XX 
+2,YY+l:? BS:RETURN 

KS 930 	GOSUB 920: POSITION XX 
+1,YY+2:? BS:RETURN 

LC940 XT•0:FOR Y• 0 TO 4:FOR 
X•0 TO 5:IF L<Y,Xl•2 
THEN 960 

18950 	 XT•XT+l:TY<XT>=Y:TX<X 
Tl•X 

AI960 NEXT X:NEXT Y 
OK 970 POSITION 15, 23:? "THI 

NKING ••• "; 
NK980 	 FOR I•l TO XT:RT<Il•0 

:TR<I>=0:Y=TY<Il:X=TX 
<I l : GOSUB 620 

FB 990 IF FG• 1 AND LP AND U ( 
Y, X l >0 THEN 1200 

BF 1000 IF U ( Y, X > + 1 < >J <Y, X > 
THEN 1"40 

KC 1'11111! 	 IF LP=l AND U <Yl, X1l 
+1•J(Y1,X1> THEN RT< 
I>•6:GOTO 115'11 

HE 102'11 IF LP•l THEN RT<Il•2 
: GOTO 1150 

~1030 IF LP•0 THEN RT<Il=l 
:GOTO 115'11 

~1'1140 IF J<Y,Xl<>2 THEN 1'11 
80 

~1'1150 IF LP•l1l AND U<Y,X>•l 
THEN RT<Il=l:GOTO 1 

150 
~106'11 IF LP•'11 AND U<Y,Xl • 0 

THEN RT<I>=4:GOTO 1 
15'11 

~107'11 IF LP 2 l AND U<Y,Xl•l 
THEN RT<I>=4:GOTO l 

15'11 
"H 108'11 IF U ( Y l, X l l + 1 =J ( Y l, X 

1 l THEN RT (I>• l: GOTO 
115'11 

081'1190 IF UCY,Xl+2<J<Y,X> T 
HEN 1130 

KA 1100 IF LP=l AND U<Y1,X1l 
+ l <J CY l , X 1 l THEN RT< 
Il=5:GOTO 115'11 

~ 1110 IF LP•l1l THEN RT<Il=3 
:GOTO 1150 

KN 1120 RT CI) •2: GOTO 115'11 
HF 1130 IF LP=0 THEN RT< I> =2 

:GOTO 1150 
HE 114'11 RTCil=l 
NE 115'11 NEXT I:ZT•0:AB=6 
AH 1160 FOR I•l TO XT: IF RT C 

Il=AB THEN ZT=ZT+l:T 
R<ZT>=I 

OA1170 NEXT I:IF ZT>'11 THEN 
1190 


~ 1180 AB=AB-l:GOTO 11611! 

KB 1 1 9 0 DH= I NT C Z T t RN D ( 0 l l + 1 : 


HD=TR<DHl:Y=TY<HDl:X 
=TX<HDl 

C012'11'11 	 POSITION 15,23:7" 
<11 SPACES>";:FG•FG+l 
:RETURN 

HE 1210 V=V-DV 
~1220 SOUND 0,200,4,V 
~1230 SOUND 1,255,4,V 
~ 124'11 SOUND 2,225,4,V 
ES 1250 SOUND 3,1511!,8,V:RETU 

RN 

Program 6. IBM PC/PCjr 

Chain Reaction 

Version by Tim Midkiff, Editorial 

Programmer 


HARK TUTTLE/CHAIN REACTION 
Program <IBM VERSION> 

~ 10 KEY OFF:OEF SEG=0:0EFINT A 
- Z:POKE 1047,PEEK<1'1147l OR 

64:RANDOMIZE TIMER 
H" 20 SCREEN l,0:COLOR l,0:WIDTH 

40:CLS 
~ 30 	DIM U<4,S>,L<4,Sl,J<4,5l,B 

X<4,5l,BY<4,5l,N<1,5>,ER<2 
56l,RT<3'11l,TR(30l,TX<30l,T 
Y<30l,BR<22l,BG<22l 

CJ 40 	GOSUB 1170 
6J 50 	FOR I=l TO 3:FOR J=l TO 4: 

J<I,J>=4:NEXT:JCI,0l•3:J<I 
,5>=3:NEXT 

SS 60 RESTORE 70: FOR J=1 TO 4: J ( 
0,J>=3:J<4,Jl=3:READ A,B:J 
<A,Bl=2:NEXT 

~ 70 DATA 0,0,0,5,4,0 , 4,S 
61 80 RESTORE 100: FOR I=l TO 4: F 

OR J=l TO I:READ BX<I,Jl,B 
Y<I,J> :NEXT J, I 

CB 90 BXC4,5l=BX<4,4l:BYC4,5>=BY 
C4,4) 

ED 100 	DATA 13,9,6,9,20,9, 13,5,4 
' 15. 22' 15. 13. 3' 13. 17, 4, 9, 
22,9 

HL 110 LOCATE 8, 14:PRINT "CHAIN 
REACTION" 

AE 120 LOCATE 12,9:PRINT "Number 
of players (1/2l?"; 

JJ 130 KS=INKEYS: IF KS<>" 1" AND 
KS<>"2" THEN 130 

KN 140 NP=VAL CK$ l: IF NP=2 THEN 1 
80 

DC 150 LOCATE 16, 10:PRINT "Compu 
ter first <YIN>?"; 

IP 160 KS=INKEYS: IF KS< >"Y" AND 
Ks<>"N" THEN 160 

LK 170 TU=ABS CK$= "Y" l 
EA 180 CLS: LOCATE 1, 14: PRINT "CH 

AlN REACTION";: GOSUB 670 
~ 190 TU=-TU+l:CO=TU+l 
BL 200 IF NP= 1 AND TU=0 THEN GOS 

UB 900:GOTO 230 
JJ 210 GOSUB 360 
FA 220 IF L<Y,X> <>TU+l ANO LCY,X 

l THEN 	 210 
~ 230 U<Y ,X l=U<Y,Xl+l:FSCTUl =FS 

<TUl+l:IF L<Y,Xl=0 THEN L 
<Y,Xl=CO 

JS 240 GOSUB 820 
N 250 IF U<Y,Xl=J<Y,Xl THEN 270 
HK 260 GOTO 190 
P6 270 E=0: FG=0: FOR P=0 TO 4: FOR 

Q=QI TO 5:Y-P:X=Q 
R 280 IF U<Y,Xl >=JCY,Xl ANO E=0 

THEN FG=l:GOSUB 450 
EF 290 NEXT Q,P: IF E=l THEN 320 
01 300 IF FG= 1 THEN 270 
SD 310 GOTO 190 
FC 320 LOCATE 24, 16:PRINT "GAME 

OVER";:FOR l=l TO 5000:NE 
XT 

JP 330 LOCATE 24,6:PRINT "Press 
space bar to play again." 
; 

~ 340 KS=INKEYS:IF KS<>" " THEN 
340 

SH 350 	RUN 
01 360 X=HX<COJ:Y=HY<COJ:GOSUB 7 

8'11:WHILE INKEYS<>"":WENO 
~ 370 DX=0:DY=l1l: KS=RIGHTSCINKEY 

S,ll:IF KS="" THEN 370 
OH 380 K=ASCCKSJ: IF K=32 THEN HX 

CCOJ=X:HY<COJ=Y:C0=0:GOSU 
B 780:CO=TU+l:RETURN 

JE 390 IF K=72 THEN IF Y>0 THEN 
DY=-1 

LJ 400 IF K=80 THEN IF Y<4 THEN 
DY=l 

~ 410 IF K=75 THEN IF X>0 THEN 
DX=-1 

~ 420 IF K= 77 THEN IF X<5 THEN 
DX=! 

OK 430 	 IF DX =0 AND DY=0 THEN 370 
~ 440 	CD=0:GOSUB 780:X=X+DX:Y=Y 

+DY :CO=TU+l:GOSUB 780:GDT 
o 370 
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520 ST onn 
520 ST color 
SH D 20·1 20meo 
10J0 S 
130 XE 
5 XE 

1050 

CALL 
CAL L 

'E\\ 
C·\ L 
CALL 
CAIL 
C~LL 

Si/en! Serv ice 
F· 15 
Confl1c1 in NAM 
Kennedy approach 
Top Gunner 3 games 19 75 
Gunsh ip ......... ... 2 1 . 95 

SF-35< CALe 
SF·31 " CALL ATARI STACTIVISION 

15.75 
15.75 
15.75 ACTIVISION
22.75 

Basketball 
Music S1ud10 
Hacker 
L11 t1e People 

BRODERBUND 
Print shop 2• 75 Pa1n1worksGraphics Lib EA 15 75 

Hacker IIPS. Companion CALL 
Karateka 17 75 

TIMEWORKSSSI (ST) 
Compuler Baseball 14.95 Wordwrner 
Fighter Comand 34 75 $\'\11f1calc 
Gemstone Warrior 14 95 Dala Manager 
Wizards Crown 2J 75 Super Graphix 
Ge11ysbu rg 34 75 
Gemslone Healer 24 75 
Phantas1e 24 75 

ACCESS 
Leade r Board 
Tournament Disk 1 SUBLOGIC 

29 75 
34 75 EPYX 

INFOCOM 
Leather Goddess 
Moonmist 
Trinity 
H1lchh1ker's Guide 

o .s.s. 

World Games 
Wrestling 

20.75 
20 75 
20 75 
20 75 ATARI 

XM 301 

B asic X E . 44 .95 SUPRAB asic XL . 32 .95 

Act ion . 44.95 
 106• Modem 
Mac 6 5 . . 44 .95 Supra 300 

Tool K its 16.95 Supra 1200 

EPYX 
ANCHORKa rate champ 20.75 

Volksmodem 12i\pshai Trilogy 24 .75 

HITACHITEKNIKA '1M·1218 t2" Green 99
MJ-22 2•9 'IM-1220 12" TIL Amoer 129 
MJ-305 RGB 309 CM-1•000 13" Color 

wfcable 79 
CM-1216 D 12 RGB 385NEC 
CM-1455 S 13" 720x350 525CALL CM-1457 A 13" RGB 

720x460 679 

49 95 
39 95 

149 95 

135 

BRODERBUND COMMODORE EPYX 
128 

1571 


6J ·C 

15•1C 

C 1902·A 

C 1350 Mouse 

C 1700 128 KRAM 

C 1750 5 12 KRAM 

GEOS 

Jane 

Perfec1 Wnler 

Perfect Cale 

Perfect Flier 


ACTIVISION 
(C -64 ) 

Hacker 
Hacker II 
L111le People 
Game Ma er 
Library 

Spons 
Sci F1 

Music Srud10 
Baske1ball 
Tass Times 
Rocky Horror 
Spin DIZZY 
Baseball 

SUBLOGIC 
Fl1gh1 Simulator 
Je1 Simulator 
Football 
Scenery Drsk EA 
Se1 1·6 
Baseball 

AVATEX 
89 

CALL 

US ROBOTICS 
Password 1200 189 

Courier 2400 395 


COMMODORE 
1670 129 

PRINCETON GRAPHICS 
MAX· I 2 Amber 175 
HX-12 RGB ·t58 
SR ·12 R B 575 

PANASONIC 

CALL 
CALL 
CALL 
CALL 
CALL 
CALL 

109 
169 

38 95 
35 

45 95 
•S 95 
.15 95 

18 75 
20 75 
20 75 
24 75 

13 75 
13 75 
22.75 
22 75 
22.75 
18 75 
8 15 

24 75 

29 95 
29 95 
25 95 
14 95 
69 95 
32 75 

(Apple) 
Pnnlshop 
Graphic Libs EA 
Printshop paper 
Bank s l wri1er 128K 
Bank s l spell 
Camen Sandiego 
Karateka . . . . . 
Captain Goodnight 
M~pel cruse 
P . C o mp 
Science kit 

MICROPROSE 

(C-64) 
Movie Monster 
Vorpol Kil 
Fas1 Load 
Summer Games II 
Super Cycle 
World Games 
Foolba ll 
Mull1 Plan 
Wmter Games 
Karate Champ 
Destroyer 
Wrestling 

BRODERBUND 
Prmtshop 
Graphic Lib EA 
PS paper 
Bank Si Wriler 128K 
Carm n Sand1ego 
Kara1eka 
PS Comp 
Sc1enco K11 

MICROPROSE 
F-15 
S1len1 Service 
Gunship 
Top Gunner 

BATTERIES INCLUDED 
Consullanl 
Papcrcl1p w/spell pk 
Paporchp II 

XETEC 
Fonl Master II 64 

ACTIVISION 
(Amiga) 

Hac ...er 
Hacker II 

1indshadow 
Borrowed Time 
Music Studio 
Lulic People 
Tass Times 
Baske1ball 
Baseball 

ZENITH 
zv~ 1220 
ZVM 1230 
ZVM 12•0 

8: 
85 

145 

COMMODORE 
1qo2 coior 
180? c: 

(Apple) 
Crusade in Europe 
Decision in deser 
F-15 s trike Eagle 
NATO Commander 
S ilent se rvice 
Solo Fligh1 

SSI 
(Apple) 

R oad War 2000 
Ge mstone healer 
Sha rd of spring 
Pha n1as ie II . 
Wizard 's crown 

24 .75 
24 .75 
20 .75 
20 .75 
20.75 
20.75 

24.75 
24.75 
24 .75 
24 .75 
24 .75 

Aller Ego 
Lillie People 
Hacker II 
Shanghai 
Rocky Horror 

Smar1modem 300 
Smar1modem 1200 
Smarimodem 120CB 
Smarlmodem 2400 
r/ 1cromodem lie 
Smar 300 Apple II c 

ZOOM 
PC 1200 ST 

PC 1200XL 

PC 2400 ST (1n1ernal) 

PC 2400 XL (1n1ernal) 


THOMPSON 
365 12 RGB 
Monochrome from 
Composites from 

31.50 
18.50 
12.95 
42.75 


. 42 .75 

22.75 
22.75 
22.75 
25.75 
24 75 
35 .95 

ACTIVISION 

133 
377 
347 
598 

CALL 
CALI 

189 
259 
329 
349 

Call 
89 

249 

28 75 
2• 75 
2• 75 
2•1 75 
28 75 

HI RES RGB Ava11able1 



1080 I 
THE 10801 PUTS QUALITY DOT 
MATRIX PRINTING WITHIN 
REACH EVEN FOR A TIGHT­
BUDGET. SO FOR A RELIABLE 
PRINTER AT AN AFFORDABLE 
PRICE. THE 10801 IS ALWAYS A 
SMART CHOICE . 

NX-10 
ONLY THE STAR NX-10 GIVES 
YOU FULL FRONT PANEL 
CONTROL IN A 120 CPS 
DRAFT I 30 CPS NEAR-LETIER­
OUALITY PR INTER . AND THE 
QUALITY AND RELIABILITY $21 4 
STAR IS FAMOUS FOR 

ON Tl-1ESEPANASONIC SAVE PRINTERSIN STOCK 
1060 I 199 

1091 I 269 
 EPSON SEIKOSHA 
10921 CALL 

SP -1000 A centronics 165LX66 2291592 419 SP-1000 VC 1C-641 165 
1595 549 

FX65 CALL 
SP 1000 IBM 185 

313 1 249 EXSOO NEW SP-1000 AS RS-232 165 
3151 SAVE EX1000 NEW SP· 1 000 AP APllc 185 

HSSO CALL 

DXIO CALL 

BP-1300 469 
FX266 469 BP·5200 649 
LOSOO CALL BP-5420 999 
L01000 CALL Color K11 119 

BP-5-!20 ribbon 2 50 
CITIZEN SP· 1000 ribbon 6 50 

120·0 179 
MSP-10 CALL TOSHIBA 
MSP· 15 CALL 321 P/S 479 DIAB LO 
MSP-20 325 351 shee1 leecer 529 025 5J9 

SP-25 .:55 P 341P 669 P-32 C01 699 
Premier 35 ••9 p 34 1S 699 635 1029 

·white they 1as11 ·· p 351+ 999 D·SO F 2395 

INTE FACING 	 DRIVES 

ORANGE MICRO XETEC 
Grappler+ (Ap) Super Graph1< 64 6• INDUS 

Grappler 16K (Apl Super Graph1x Jr 64 J S 


GT Atari 179Orange (Ap) Xetec AT 39 95 
GTC·6" 79Grappler C (lie) 


Grappler CD 

OSI 

PPI (C-64) 44 95 COMMODORE 
1571 CALL 

TY MAC 1541C CALL 

SUPRA 
CO MT EL 

SUBLOGIC 
Bank SI Wri1er 
Prin1 Shop 
Graphics Lib EA 
Ancien t An of \Var 
Karateka 
Toyshop 
Print Shop paper 

MICROLEAGUE 
INFOCOM 

ST AR MICRONICS 
X10c EW 

LV12·10 (New) 175 
L-10 259 

NX10 214 
B15 CALL 

SG -15 367 
SD-15 436 
SR-10 469 

OKIDATA 
Ok1ma1e 20 W int CALL 
292 CALL 
293 CALL 
120 NLO CALL 
162 CALL 
192+ CALL 
193 + CALL 

3.5 DISKETTES 

MAXELL 

SSDD 
 9 99 

DSDD 
 12 99 


3M 

SSDD 
DSDD 

MAXELL 
SSDD 
DSDD 

VERBATIM 

1000 9'>x11 while lazer 19 95 

200 9 1 ;ix11 while lazer 5 95 


30009'ox1 while 29 95 

1000 9 ''» 11 wh11e 16 95 

1000 Mailing labels 1 x3 6 95 


DISK STORAGE 

JUKI 
Juk16 100 CALL 
Juk1 5510 CALL 
Juk16300 CAL L 
RS-232 serial board 55 

SILVER REED 
EXP J20 P 209 
EXP 600 P J69 
EXP 600 P 649 
EXP 770 7-10 

LEGEND 
606 159 
1060 199 
1360 229 
1365 269 

5 ~ DISKETTES 

BONUS 
SSDD 6 99 

DSDD 7 50 


SKC 

HI TECH 

EPYX 


IN PA 717-494-1030 	 .1/,J i · .'/r·), , . •1',.ltr ,'/ 
ln·Slock Hems sh1ppea wnhm 24 hrs of order No deposit on C O O orders Free sh1p­

HOURS p1ng on prepaid cash orders \'1tth1n the con11nenta l U S Volume d1scour11s available 
CUSTOMER SERVICE 717-494-1670 

or send to PA residents add sales tax APO. FPO and 1n1erna11onal orders add SS 00 plus 3% 
Lyco Computer 

Mon-Thur 9 AM-8 PM 
lor pr1or11y niad Advertrsed puces show 4°,n discount for cash. add 4% fo; Master Card Fri 9 AM-6 PM and VISA Personal checks require 4 weeks clearance oefore sh1ppinQ. We cannot P.O. Box 5088 Sat 10 AM-6 PM 	 guarantee compal1b1l1ty We only ship fac tory fresh merchandise. Ask abOut UPS Blue 
and red label sh1pp1ng . AU merchandise carried under manufacturer's warranty. Return 
~~~~~~11on applicable. Re1urn authonza11on required All items subject to change without 



~ 450 	 R=0:YY=32iY+15:XX=36iX+50 
:FOR I=l TO 4 

~ 460 PUTCXX+2,YY+2l,ER,PSET 
~ 470 FOR J=l TO 4:NC1,Jl = INTIR 

NDC1>*3>-1:NEXT:R=-R+1:K= 
U<Y,Xl+l:IF K=6 THEN K=5 

IN 480 IF CO= 1 THEN ON K GOSUB 7 
30,740,750,760,770,770 

FE 490 IF C0=2 THEN ON K GOSUB 8 
50,860,870,880,890,890 

CB 500 FOR J=l TD 25:SOUND 37, 1: 
NEXT:SOUND 37,0:NEXT 

~ 510 TX=X:TY=Y:J1=0:K1=K-1:Y1= 
32iY+15+BYl1,1l:X1 =36tX+5 
0+BX < 1, 1 l 

LH 520 	 IF TX >0 THEN X=TX - 1: DX=- 1 
:DY=0:GOSUB 1270:GOSUB 59 
0 

~ 530 	 IF TX ( 5 THEN X=TX+l:DX=l: 
DY=0:GOSUB 1270:GOSUB 590 

II 540 	X=TX: IF TY ) 0 THEN Y=TY-1: 
DY=-l:DX=0:GOSUB 1270:GDS 
UB 590 

FH 550 IF TY < 4 THEN Y=TY+ 1: DY= 1: 
DX=0:GOSUB 1270:GOSUB 590 

W 560 IF FS C0 >< 1 OR FSl1l < 1 THE 
N E=I 

•B 570 Y=TY :UCY ,Xl=U <Y. Xl - J(Y,Xl 
:GDSUB 8 20 : IF UCY,Xl =0 TH 
EN LCY,Xl=0 

NP 580 	RETURN 

~ 590 	 I F LCY,Xl (>TU+l THEN FSCT 
U>=FSCTU>+U<Y.Xl:FSC-TU+l 
>=FSC-TU+ll-UIY,X> 

H 600 L<Y,Xl=TU+l :U <Y . X> =UCY,X) 

+l :GDSUB 820:RETURN 


~ 6 10 LP=0 :1F Y>0 THEN IF L<Y - 1 

. X> =? !HEN AY =Y· l : GOlrl 66 
0 

~ 620 I F X>0 THEN IF LCY,X - 1>=2 
THEN AX=X-1:GOTO b60 

~ 630 I F X<5 THEN IF L<Y,X+1l=2 
THEN AX=X+l:GOTO 660 

~ F 640 IF Y( 4 THEN IF L<Y+1,Xl =2 
THEN AY=Y+l:GOTO 660 

NK 650 	RETURN 
"F 660 	 LP= I : RETURN 
U 6 70 	FOR Y=0 TO 4:YY=32iY+l6:F 

OR X=0 TO 5:XX=36tX+51 
lJ 680 	DRAW "BM=XX; . =YY ;R34 D30L3 

4U30" 
ffl 690 	NEXT X.Y :GETCXX+l,YY+ ll -C 

XX+33,YY+29>,ER 
"B 700 	RETURN 
FF 710 	PUT CXX+2 ,YY+2l ,ER,PSET: K= 

U<Y,X>+l:IF K=6 THEN K=5 
N 720 	ON K GOTO 730,740,750,760 

'770, 770 
HH 730 	RETURN 
~ 740 PUTCXX+BXCl,~- 11 ,YY+BYCl, 

K-1>>, BG:RETURN 
U 750 FOR J=I TO K- l: PUTCXX+BX< 

2,Jl+N<R,J>,YY+BYC2,Jl+N< 
R,Jll,BG:NEXT:RETURN 

~ 760 FOR J=l TO K-l : PUT< XX+BX< 
3,J>~NCR, Jl ,YY+BYC3,Jl+NC 

R,Jll,BG:NEXT:RETURN 
R 770 FOR J=I TO K-l:PUTIXX+BX< 

4,Jl+N<R,Jl ,YY+BYl4,Jl+NI 
R,Jll,BG:NEXT:RETURN 

~ 780 YY=32tY+l5:XX=36iX+50 
IF 790 DRAW "C=CD;BM= XX;,=YY ;R36 

D32L36U32" 
CT 800 DRAW "C=CD;BM+2,+2R32D28L 

32U28" 
"E 810 RETURN 
~ 820 YY=32tY+l5:XX=36tX+50:R=0 

:IF CD=! THEN 710 
Gr 8 30 PUT CXX+2, YY+2l ,ER,PSET: K= 

UIY, Xl+l :JF K=6 THEN K=5 
HB 840 ON K GOTO 850, B60, 870, 880 

,890,890 
NH 850 RETURN 

JD 860 	PUT<XX+BXCl,K - ll,YY+BYC I, 
K- 1>>,BR:RETURN 

A 870 	FOR J=I TO K- 1:PUTIXX+BX< 
2,Jl+NIR,J>,YY+BY<2,Jl+NC 
R,J>>,BR:NEXT:RETURN 

rt 880 	FOR J=I TO K- l:PUTCXX+BX< 
3,J>+N<R,Jl,YY+BYl3,J l+N< 
R,Jl l, BR:NEXT:RETURN 

" 890 	FDR J = I TO K-l:PUTCXX+BX< 
4.J >+NCR ,J >. YY +BYC4,Jl+N < 
R.J>>.BR:NEXT:RETURN 

~ 900 XT=0:FOR Y=0 TO 4:FOR X=0 
TO 5:IF LIY , Xl=2 THEN 92 

0 
~ 910 XT=XT+ l: TYIXT>=Y : TXCXT> = X 
IJ 920 NEXT X. Y 
18 9 3 0 LOCATE 23 . 15:PRINT "Thin k 

t ng ..... ; 
FO 940 	FOR J=I TO XT:RTCI1=0:TRC 

ll=0:Y=TY<Il:X=TX<I>:GOSU 
B 610 

ft 950 IF FG=I AND LP ANO U<Y,Xl 
>Iii THEN 1160 

BM 96L~ l F U < Y, X l +I ( >J < Y, X l THEN 
1000 

970 IF LP=! AND U<AY,AXl+l=JI 
AY,AXl THEN RTIIl=6:GOTO 
1110 

~ 980 IF LP= ! THEN RT<Il=2:GOTO 
1110 

IL 990 IF LP=0 THEN RT<I>=l:GOTO 
It 10 

J~ 1000 IF JCY,Xl 0·2 THEN 1040 
NI 10 10 IF LP=0 AND U<Y, Xl=l THE 

N RT<ll=l:GOTO 1110 
CT 1020 IF LP=0 ANO UIY,Xl=0 THE 

N RT<Il=4:GOTO 1110 
~ 10 30 IF LP=! AND U<Y.Xl=I THE 

N Rr<Il=4:GDTD 1110 
~ 1040 IF U<AY,AXl+l=JCAY,AXl T 

HEN RTIIl=l:GOTO 1110 
"D 10 50 IF UCY,Xl+2( J IY ,X l THEN 

10 90 
~ 1060 IF LP=! AND UCAY,A Xl+l ( J 

<AY,AXl THEN RTCil=5:GOT 
0 1110 

ND 1070 IF LP=0 THEN RT< I l =3: GOT 
0 1110 

AD 1080 	RT<Il=2:GOTO 1110 
~ 1090 IF LP=0 THEN RT<I>= 2 :GOT 

0 1110 
RB I I 0111 RT < I l =I 
~ I ll 0 NEXT:ZT=0:AB=6 
~ l1 ~0 FOR l =I TO XT :I F RT<l>=A 

8 THEN ZT=ZT+l:TR <Z T>=J 
ITT 11 30 	 NEXT : IF ZT >0 THEN 1150 
~ I I I 4~1 	 AB=AB- 1: GOTO I I 20 
~ I I l 50 	DH=INT<ZT*RNDCl>l+l:HD=l 

R<DHl:Y~TYCHDl:X=TX<HDl 

H 1160 LOCATE 	 23 ,15:PRJNT" 
";:FG=FG+l:RETURN 

EH I I 70 	RESTORE 1210 
~ 1180 	 READ BR<0l,BR<1l:FOR J= 2 

TO 22:READ A$:BR<Il=VAL 
l"&H"+A$ l :NEXT 

~ 1190 READ BGC0l,BG<1>:FOR 1=2 
TO 22:READ A$:BG<J>=VAL 

C"&H"+A$ l :NEXT 
IP 1200 	RETURN 
IH 1210 DATA 22,13,F00,0,30,3000 

,200, AA 
~ 1220 DATA AA02,A00,80AA,2028 , 

AAA0,AB22,8AAA,AAA8 
OE 1230 DATA A822,2028,AA0,80AA, 

AA02,0,0 
CN 1240 DATA 22, 13,F00,0,30,3000 

'100,55 
tF 1250 DATA 5501, 500, 4055, 1014, 

5550,5411,4555,5554 
lH 1260 DATA 5411, 1014 , 550, 4055, 

5501,0, 0 
~ 1270 Jl=Jl+l:XX=Xl-BXll , ll:YY 

=Yl-BYl1 1 1l:S=1087:IF CO 

= l THEN 1360 
~ 1280 	PUT<XX+BX< Kl,Jtl+N<R,Jll 

,YY+BYCK1,Jll+NIR,J1)l,B 
R 

~ 1290 	 I F UY~>0 IHEN 1~30 

AB 1300 	 X2=X1+35*DX:OX=DX*4:PUT< 
Xl,Yll,BR 

ff 13 10 	FOR I=Xl TO X2 STEP DX:S 
=S-40:SOUND S,l:PUTII,Yl 
l,BR:PUTCI+DX,Yll,BR:NEX 
T 

R 1320 PUTIXX+3,YY+3l,ER:RETURN 
~ 1330 Y2=Yl+3l*DY:DY=DY*4:PUT< 

X1, Y l l, BR 
OD 1340 	FOR I =Y 1 TO Y2 STEP DY: S 

=S - 40:SOUND S,l:PUTIXl,J 
>,BR:PUTCXl,J+DYl,BR:NEX 
T 

GE 1350 PUTIXX+3,YY+3>,ER:RETURN 
KP 1360 PUTIXX+BXI K1 ,Jll+NIR,Jll 

1 YY+BY<K1,J1l+NCR,Jlll,B 
G 

EB 1370 	 IF DY<>0 THEN 1410 
~ 1380 X2=X1+35aDX:DX=DXa4:PUTC 

X1, Y l >,BG 
16 1390 FOR I=Xl TO X2 STEP DX:S 

=S-40:SOUND S,l:PUT<I,Yl 
l,BG:PUTII+DX,Yl>,BG:NEX 
T 

FH 1400 PUT<XX+3,YY+3l,ER:RETURN 
II 1410 Y2=Yl+31*DY:DY=DYa4:PUTC 

X1, Y 1 l, BG 
KJ 1420 	FOR J=Yl TO Y2 STEP DY:S 

=S-40:SOUND S,l:PUTIXl,J 
l,BG:PUT<Xl,J+DYl,BG:NEX 
T 

GA 1430 	PUTIXX+3,YY+3l,ER:RETURN 

INSTITUTE 

r ----------------1 
I HAL ~ ~. st uttcu. TE-.HFt;Rcrw>uflHE.ou;, ...;.rio~, ctPT o II 1~ .:. J ,., OL f ' .'PIC ; 2£& LOS A (i(L(S (.. M f 1~-:J,"~ .; I 

I YES' .fX! me in'!O'maX)n on now 1c;jl gn OlOOUl ~ers <r"1Cl D'O- I
I - g""""'J•'""' 	 I 
1.....,.., 	 ··~·-- 1 
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Commodore 128 

Machine Language 


Part 6 

Jim Butterfield , Associate Editor 

The 16 standard configurations that 1-----------------------------­

In this final series installment on 
Commodore 128 machine language 
programming, Jim Butterfield looks at 
ways to build custom memory configu­
rations. 

Memory Banks 

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 ($FFOO) 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 Kemal 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. 

Figure 1. Configuration Register 

scooo $8000 $4000 
-SFFFF -SBFFF -$7FFF 

00 =RAMO 00 = Kemal 00 =BASIC m 0 = BASIC LO 0 = 1/0 
01 = RAMl 11 =RAM 11 =RAM 1 = RAM 1 =ROM 

I I I 

Figure 2. Custom Configuration 

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 1/0 chips appear in locations 
$DOOO-$DFFF. When this bit con­

tains a one, the 128 sees whatever is 
selected by bits 4 and 5. If it's the 
Kemal 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 8~~·=J•L•i•qu•i•da•t•or. 

COMMODORE® COMPATIBLE ACCESSORIES 

FAMOUS U.S. BRAND DISK DRIVE UNIT 
These famous brand Disk Drives are rebuilt. like 
new. by factory technicians. They are at a LOW 
liquidation price, and carry a Factory Warranty. 
•Compatible With Commodore® C64'" and 

SX64 Computers for Maximum Efficiency. 
• 	2K RAM. 16K ROM. Maximum Storage of 170K 

Formatted Data. 35 Tracks. 
• Uses 5'14'" Floppy Diskettes. Serial Interface. 
• Data Transfer Rate: 400 Bytes per Second. 
• Second Serial Port for Chaining Second Drive 

or Printer. 
• 33/.i'" H x 8'" W x 15" D. 91/2 lbs. 

FOUR 
PACK 
OFFICE 
SOFT­
WARE 
90-Day Ltd. 
Fae. Warranty. 

• 	General Ledger. 8 Options. Chart Accounts, Custom 
Statements. More. 

• 	Inventory Managment. Track 1000 Items. Maintain 
Perpetual Records. 

• 	Payroll. 24 Functions. Galculates Tax. Prints Checks. 
Interfaces With General Ledger. 

• 	Accounts Payable/ Checkwriting. Interfaces With 
General Ledger. 

Mfr. List For Set of 4: $199.80 $39 
Liquidation Price For Set of 4 ..... . 

Item H-1879-7025-059 Ship, handling: $4.00 pkg. 

Now, Make Quick Back-Up Copies 

Easily With a SECOND Disk Drive! 


Original 5269 00
List Price . . . . . . • 

Item H-1879-3553-013 
Shipping, handling: $8.00 each 

TRACTOR 

FEED FROM 


COMMODORE® 

Discontinued Model LOW 
Liquidation Price. 

• Adapts Your Commodore 
803 for Continuous Paper. 

• Continuous Form Paper 
from 2314'" To 10'" Wide. 

• You Can Sti ll Use Your 
Friction Feed. 

90-Day Ltd. Factory Warranty. 
Commodore it a rcgi1lcred lrademafic of 

CommodOfe EJecttonlcs Lid. 

Mfr. List .... 539.95 
Liquidation $19 
Priced At . . . 

Item H-1879-7004-286 
Shipping, handling: $4.00 each 

SEND TO: 	 Item H-1879 
C.O.M.B. Direct Marl<eting Corp. 

1405 Xenlum Lane N/Minneapolis, MN 55441-4494 

Send the items md1ca1ed below (Minnesota residents add 
6% sales tax Sorry, no C.O D. orders ) 
Send _ Disk Drive(•) Item H· 1879-3553·013at S149 each 
plus SB each or sh 1pp1ng. handling. 
Send _ Sottware Package(s) Item H-1879-7025-059 at 
$39 each plus S4 each for shipping. handling. 
Send _ Tractor Feed(s) Item H·1879·7004- 286 at $19 
each plus S4 each lor sh1pping, handling. 
O My check or money order is enclosed (No delays 1n 

processing orders paid by check) 

Charge D VISA· 0 MasterCard ~ D American Express• 

Acct. No 	 Exp_/_ 

PLEASE PRINT CLEARLY 

Name----------- ­

Address ---------- ­

City ------------ ­
State _________,_1p ___ 

Phone ~--~------­

Sign Here---------­

Sales outside lhe 48 conllguous slates 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 $COOO-$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 
Kemal ROM is selected, character 
pattern ROM appears at locations 
$DOOO-$DFFF. If bit 0 is set to 0, 
1/0 chip registers will be seen at 
$DOOO-$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 1/0 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 1/0 chips visible, 
bit 0 is set to 0. Thus, to select bank 
15, we simply store a zero in $FFOO, 
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·O 
must be set to 1 so that the 1/0 
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 
Kemal and 1/0 addresses. This can 
be done by eliminating BASIC 
ROM, which machine language 
programs usually don't need. We'll 
get 48K of RAM and a!f the 1/0 

GJ?1~08G~088~088~088~0~th_at'_sn_ece_ssa_ry.~~~ 




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 $OE 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 lK 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 wi th 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 AOOO LOA #$OE 
A A002 STA $FFOO 
A A005 LDX #$00 
A A007 LOA $A013,X 
A AOOA JSR $FFD2 
A AOOD INX 
A AOOE CPX #$1A 
A AOlO BCC $A007 
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 

> AOlB 53 20 46 52 4F 40 20 48 

>A023 59 50 45 52 53 50 41 43 

> A02B 45 OD 


This data will appear in slightly different form on 
an 80-column monitor. That doesn't matter-simply 
type th.ese 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 OD. As you enter the bytes, you'll see the 
message appear in the ASCII display in the right part of 
the screen. 
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phone/ computer services: and you can 
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90-Day Limited Factory Warranty. 

Mfr. List Price ..... . $59.00 

Liquidation $19 
Priced At Only ..... 

Item H· 1880-7041 -072 
Shipping, handling: $4.00 each 

Commodore is a registered trademark of Commodore 
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24 hours a day. - r - .~ tf~lf.A,..j

7 days a week. VISA" _ 'Qc°"' E>G?AUS 
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Name ----------- ­
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Phone-'---L------- ­

S.gn Here - -------- ­

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 AOlO BCC SAOOS 

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 "O:MSG",8,AOOO,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 100 	BANK 0 
XP 110 	BLOAD "MSG" 
MX 120 	PRINT " HERE I S A MESSAG 

E--" :PRINT 
SF 1 30 	 BANK 0 
GO 140 	SYS 40960 
JE 150 	PRINT : PRINT : PRINT " ABOV 

E 	 MESSAGE COURTESY OF • 

CE 160 	 PRINT " •• CONFIGURATION 

( SPACE ] $0 E ." 


Don't bother to add code to 
check the disk status following the 
BWAD. A bad BWAD 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 Kemal 
ROM and I/O chips. Go ahead and 
run the program. 

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 AOOO. If you created 
the deliberate bug mentioned above, 
correct it by entering this line: 
A AOlO 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: 
@,SO: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. 5 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 "O:MSG",8,AOOO,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. ~ 

GE~88~m88~mL__----=--=---~~~~~~~~~--' 



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 fri lls-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, 

Mortin 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 

c 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 9 

eighth note triplet 8 

sixteenth note triplet 4 

thirty-second note triplet 2 

sixty-fourth note triplet 1 


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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program is running.less than the value given to other Running Music Maker 
quarter notes, and the gap filled Once the music data has been en­
with the grace note. Just remember Music Maker 64 tered, you can run Music Maker to 
that the length numbers must be For Instructions on entering this progrom.hear it play the song. When you do 

please refer to ""COMPUTEJ's Guide to Typingintegers. so, the computer spends a short In Programs" In this Issue of COMPUTE!. 

time READing and POKEing the RA 10 POKE 532 8 1,15 : POKE 53280Tonguing and Slurring machine language routine into I l 2 : p RINT " ( CLR) ( BLK)
In music, there are two basic ways [7 DOWN}{l4 RIGHT}PLEASE 
to articulate notes: tonguing and 

memory. Then it READs the music 
WAIT"data at the end of the program and 

MG 20 FOR N=54272 TO 54296 :POKslurring. To tongue a note means to POKEs that into memory as well. E N ,0 :NEXT
place a short interval of silence be­ After all the data is in place, it trans­ SF 30 : 
tween that note and the preceding KK 40 FOR N=49152 TO 49595 
one, whereas slurred notes are con­

fers control to the machine lan­
CG 50 : READ B: POKE N,B :T=T+Bguage routine, which actually plays 
GJ 60 NEXTnected. The previous description of the music. When the song is fin­ MJ 70 :

note numbers stated that the length ished, the familiar READY prompt FP 80 REM********** ALL VOICES 
number for each note must be in ********** 
the range 1-100. Lengths in this 

appears. 
HB 90 TP=l000:REM* TEMPOProgram lines 120-570 allow 

{10 SPACES)0-65535range create tongued notes. If you you to set the sound parameters : DK 100 S$="Y" : REM* SPECIAL EF 
want a note to be slurred to the next volume, filtering, attack/decay/ FECT?{3 SPACES}Y/N
note, add 100 to the length number FF 110 R$="Y" : REM* READ MUSIC 
it would otherwise have. For in­

sustain/release (ADSR), high and 
DATA?{2 SPACES)Y/Nlow pulse width, and waveforms. 

CK 120 VO=l5{2 SPACES}:REM* VOstance, length 105 gives you a These parameters are explained LUME:{ll SPACES)0-1 5
slurred note with the length 5. Note more fully in the 64 user's manual. AA 130 FV=0{3 SPACES}:REM* FIL 
that some attack/decay/sustain/ TER OFF/ON: 0/1,2 ,4 
release (ADSR) settings cause notes 

Line 90 controls the tempo of the 
XF 140 HP=64(2 SPACES}:REM* HImusic, which can be any integer 

GH PASS : {6 SPACES}0,64to be tongued or slurred regardless from 0-65535, with 65535 being DR 150 BP=0{3 SPACES}:REM* BAN
of the length number. the slowest speed. The variable 5$ D PASS:{6 SPACES}0,32 

Program lines 380, 500, and JA 160 LP=0(3 SPACES}:REM* LOW 
PASS:[7 SPACES}0,16

in line 100 controls a special effect 
620 control a staccatp feature. In known as synchronization. If you 

EE 170 LC=2(3 SPACES}:REM* LOconventional music, staccato notes set 5$ equal to "Y," voices two and (SPACE)CUTOFF FREQ.: 0­
are more clear-cut and separated three are synchronized with voice 7 
than most notes in the song. The QB 180 HC=l28 :REM* HI CUTOFF 
amount of staccato for each voice 

one whenever there is a rest in 
(SPACE)FREQ.: 0-255those voices. The result is an en­

QR 190 RS= 240 :REM* RESONANCE: can be from zero (least) to 255 riched sound in voice one. 16,32,64,128
(most), and it remains in effect When it's first run, Music Mak­ AS 200 POKE 54295,FV+RS 
throughout the entire song. This HA 210 POKE 54296,VO+HP+LP+BP 

RX 220 POKE 54293,LC:POKE 5429 
er needs to read both the machine 

feature has little effect all by itself, language data and the music data. 
4 , HCbut serves as an enhancement to The machine language subroutine FC 230 POKE 53225,TP/256

the ADSR settings and should be modifies itself, so its data must be XF 240 POKE 53224,256*(TP/256 ­
used in conjunction with them. INT(TP/256)) 

RA 250 : 
read and POKEd in every time you 
run the program. However, the mu­

KB 260 :Multiple Voices sic data does not need to be read JF 270 REM********** VOICE 1 * 
If your musical composition uses each time, and it would be a waste ************ 
more than one voice, enter the mu­ JX 280 AD=85 :REM** ATTACK/DEC 
sic data in sequential order. That is, 

of time to do so, especially if your 
AY :(4 SPACES)0- 255song is long. If R$ = "Y" in line 110, 

BF 290 SR=l00:REM** SUSTAIN/REall the music data (a note number the music data will be read. To tell LEASE: 0-255
and length number for each note or the program to skip the music data, KK 300 SC=50 :REM** STACCATO: 
rest) for voice one comes first. All {8 SPACES)0-255 

EA 310 HI=8{2 SPACES}:REM** HI 
set R$ to some string value other 

the music data for voice two should than Y. Do this only after having 
PULSE WIDTH:{2 SPACES)come next, followed by the data for read the music data at least once. 0-15

voice three. Keep in mind, too, that if you modi­ HS 320 L0=0{2 SPACES}:REM** LO 
At the end of the data for each PULSE WIDTH:(2 SPACES} 

voice, include a value of -1 . The 
fy this data or add more notes, you 

0-255must read the data again to hear the 
BC 330 Wl=65 :REM** WAVEFORM:negative value serves as a flag to new version of the song. {5 SPACES}l7,33 ,65

Music Maker that it has reached the The machine language subrou­ RO 340 POKE 54277 , AD:POKE 5427 
end of the data for a voice. When it 8,SR 
reaches the third -1 value, Music 

tine that plays the music starts at 
GP 350 POKE 54275,HI:POKE 5427location 49152 ($COOO) and is not 

4,LOMaker knows it has read all the data relocatable. Since Music Maker RS 360 POKE 53240 ,Wl:POKE 4954
and can begin playing the song. uses other addresses in the area 3,SC 


After you've entered all the 
 JJ 370 : 
music data, save the program using 

$COOO-$CFFF and the computer's 
EK 380 :zero page of memory, you should 
FP 390 REM********** VOICE 2 *a different filename to distinguish it not attempt to use Music Maker ************ 

from the original Music Maker. while any other machine language CG 400 AD=85 :REM** ATTACK/DEC 
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AY:{4 SPACES}0-255 
JQ 410 SR=l00:REM** SUSTAIN/RE 

LEASE: 0-255 
PB 420 SC=50 :REM** STACCATO: 

(8 SPACES}0-255 
BJ 430 HI=8{2 SPACES}:REM** HI 

PULSE WIDTH:{2 SPACES} 
0-15 

MG 440 L0=200:REM** LO PULSE W 
IDTH:{2 SPACES}0-255 

XM 450 W2=65 : REM** WAVEFORM: 
(5 SPACES}l7,33,65 

SP 460 POKE 54284,AD:POKE 5428 
5,SR 

CG 470 POKE 54282,HI:POKE 5428 
l,LO 

XR 480 POKE 53241,W2:POKE 4955 
8,SC 

QA 490 	 : 
FA 500 	 : 
MD 510 REM********** VOICE 3 * 

************ 
SR 520 AD=85 :REM** ATTACK/DEC 

AY:{4 SPACES}0-255 
FH 530 SR=l00:REM** SUSTAIN/RE 

LEASE: 0-255 
GK 540 SC=50 :REM** STACCATO: 

(8 SPACES}0-255 
JB 550 HI=5{2 SPACES}:REM** HI 

PULSE WIDTH:{2 SPACES} 
0-15 

CB 560 L0=90 :REM** LO PULSE W 
IDTH:{2 SPACES}0-255 

BE 570 W3=33 :REM** WAVEFORM: 
(5 SPACES}l7,33,65 

SG 580 POKE 54291,AD:POKE 5429 
2,SR 

DS 590 POKE 54289,HI:POKE 5428 
8,LO 

HK 600 POKE 53242,W3:POKE 4957 
3,SC 

GH 610 	 : 
MH 620 	 : 
XR 630 I F S$<>"Y" THEN660 
JC 640 POKE 49203,173:POKE 492 

04,247:POKE 49205,207 
JX 650 POKE 49239,173:POKE 492 

40,245:POKE 49241,207 
ED 660 FOR N=53230 TO 53232:PO 

KE N,l:NEXT 
SE 670 POKE 53222,0:POKE 53223 

,0 
MS 680 POKE 53226,0:POKE 53227 

,0 
GR 690 : 
PG 700 N=0 
RC 710 IF R$<>"Y" THEN D=256*P 

EEK(5322l)+PEEK(53220): 
GOT0920 

BS 720 FOR C=31998 TO 37998 ST 
EP 3000 

EQ 730 : POKE C,0:POKE C+l,0 
FB 740 NEXT C 
MA 750 POKE 50000,0:POKE 50001 

,0 
QP 760 FOR A=l TO 12 
AE 770 FOR B=0 TO 15 
RQ 780 :(3 SPACES}READ C:T=T+C 
GK 790 :{3 SPACES}POKE 50000+2 

0*A+B,C 
BM 800 	 : NEXT B 
QR 810 NEXT A:IF T<>87973 THEN 

PRINT "ERROR IN ML DAT 
A":STOP 

MK 820 READ A:IF A=-1 THEN N=0 
:GOT0850 

BG 830 	READ B:POKE 32000+N,A:P 
OKE 3200l+N,B:IF B>l00 
{SPACE}THEN B=B-100 

DH 840 N=N+2:D=D+B:GOT0820 
PD 850 READ A:IF A=-1 THEN N=0 

:GOT0870 
KX 860 READ B:POKE 35000+N,A:P 

OKE 3500l+N,B:N=N+2:GOT 
0850 

DR 870 READ A:IF A=-1 THEN N=0 
:GOT0900 

QX 880 READ B:POKE 38000+N,A:P 
OKE 3800l+N,B:N=N+2:GOT 
0870 

KK 890 	 : 
ED 900 	 POKE 53221,D/256 
RC 910 	 POKE 53220,256*(D/256-I 

NT(D/256)) 
QD 920 	PRINT"{CLR} [BLK} 

{ 7 DOWN}( 16 RIGHT} PLAY! 
NG":SYS49152 

JC 930 	FOR N=54272 TO 54296:PO 
KE N,0:NEXT 

GA 940 	END 
ER 950 	 : 
JR 960 	 : 
AJ 970 REM**** MACHINE LANGUAG 

E DATA **** 
XX 980 DATA173,254,124,10,170, 

189,80,195,141,243,207, 
189,81,195,141,242,207, 
173 

AE 990 DATA182,136,10,170,18'9, 
80,195,141,245,207,189, 
81,195,141,244,207,173, 
110 

SP 1000 DATA148,10,170,189,80, 
195,141,247,207,189,81 
,195,141,246,207,76,75 
,192,208 

RJ 1010 DATA19,173,243,207,240 
,14,141,15,212,173,242 
,207,105,8,141,14,212, 
76,87 

SA 1020 	DATA192,173,247,207,14 
1,15,212,173,246,207,1 
41,14,212,76,111,192,2 
08,19 

SE 1030 	DATA173,243,207,240,14 
,141,8,212,173,242,207 
,233,8,141,7,212,76,l2 
3,192 

KC 1040 	DATA173,245,207,141,8, 
212,173,244,207,141,7, 
212,173,243,207,141,1, 
212,173 

CK 1050 	DATA242,207,141,0,212, 
173,248,207,141,4,212, 
133,251,173,249,207,14 
1,11,212 

JE 1060 	DATA133,252,173,250,20 
7,141,18,212,133,253,2 
06,238,207,173,238,207 
,201,100 

HE 1070 	DATA240,8,201,0,208,42 
,162,16,134,251,238,19 
4,192,208,3,238,195,19 
2,238 

DA 1080 	DATA194,192,208,3,238, 
195,192,173,255,124,14 
1,238,207,238,1,192,20 
8,3,238 

QQ 1090 	DATA2,192,238,l,192,20 
8,3,238,2,192,206,239, 
207,173,239,207,201,10 
0,240,8 

RC 1100 	DATA201,0,208,42,162,l 
6,134,252,238,250,192, 
208,3,238,251,192,238, 
250,192 

BD 1110 	DATA208,3,238,251,192, 
173,183,136,141,239,20 

MP 1120 

EF 1130 

CE 1140 

JF 1150 

JG 1160 

DK 1170 

KQ 1180 

KG 1190 

SD 1200 

PC 1210 

PJ 1220 

RC 1230 

XP 1240 

AR 1250 

EA 1260 

FD 1270 

PF 1280 

JX 1290 

QR 1300 

HJ 1310 

CC 1320 

DK 1330 

KF 1340 
RJ 1350 

7,238,18,192,208,3,238 
,19,192 
DATA238,18,192,208,3,2 
38,19,192,206,240,207, 
173,240,207,201,100,24 
0,8,201 
DATA 0,208,42,162,16,1 
34,253,238,50,193,208, 
3,238,51,193,238,50,1§ 
3,208,3 
DATA238,51,193,173,lll 
,148,141,240,207,238,3 
5,192,208,3,238,36,192 
t 2 38 t 3 5 
DATA192,208,3,238,36,l 
92,174,232,207,172,233 
,207,236,234,207,208,5 
,204,235 
DATA207,240,ll,238,234 
,207,208,3,238,235,207 
,76,77,193,238,230,207 
,208,3 
DATA238,231,207,173,23 
0,207,205,228,207,208, 
9,173,231,207,205,229, 
207,208 
DATAl,96,32,234,255,32 
,225,255,208,1,96,162, 
0,224,0,240,9,165,251, 
141,4 
DATA212,232,76,134,193 
,162,0,224,0,240,9,165 
,252,141,11,212,232,76 
,149,193 
DATA162,0,224,0,240,9, 
165,253,141,18,212,232 
,76,164,193,169,0,141, 
234,207 
DATA141,235,207,76,0,l 
92 
DATAl,12,2,24,4,49,8,9 
8,16,195,33,134,67,12, 
134,24 
DATAl,28,2,56,4,113,8, 
225,17,194,35,132,71,9 
,142,18 
DATAl,45,2,90,4,180,9, 
104,18,209,37,161,75,6 
6,150,132 
DATAl,63,2,126,4,252,9 
,247,19,239,39,222,79, 
188,159,120 
DATAl,82,2,162,5,72,10 
,143,21,30,42,61,84,12 
2,168,243 
DATAl,102,2,204,5,152, 
11,48,22,96,44,192,89, 
127,178,255 
DATAl,123,2,247,5,237, 
11,218,23,180,47,105,9 
4,210,189,164 
DATAl,146,3,36,6,71,12 
,143,25,29,50,59,100,1 
17,200,235 
DATAl,170,3,83,6,167,1 
3,78,26,156,53,55,106, 
110,212,221 
DATAl,195,3,134,7,12,l 
4,24,28,49,56,97,112,1 
95,225,133 
DATAl,222,3,188,7,119, 
14,239,29,222,59,188,1 
19,119,238,238 
DATAl,250,3,245,7,233, 
15,210,31,164,63,73,12 
6,146,253,35 
: 
REM** ENTER MUSIC DATA 

BELOW 	 ~ 
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Printer Master 


While the dot matrix printer is a won­
derfully flexible device, accessing its 
many features can sometimes be con­
fusing. This convenient, menu-driven 
program helps you get the most out of 
your printer by simplifying the pro­
cess of choosing special printer fea­
tures. For all Apple II series 
computers with a dot matrix printer. 

Buying a printer has always been a 
bit complicated. Should it have a 
serial or a parallel interface? What 
printers will be compatible with 
your brand of computer? What is a 
reasonable price? Which printers 
offer the best value for the money? 
Should you select a dot matrix ma­
chine for its speed and its graphics 
capability, or opt for the letter­
quality print of the daisy wheel? 

Many magazines have run arti­
cles comparing printers of all types, 
feature for feature. After some in­
vestigation, most of us end up with 
a printer that suits our needs. For 
many, that means a medium-priced 
dot matrix printer. 

Except for the most demanding 
purchaser, the near-letter-quality 
font of modem dot matrix machines 
can sometimes even prove accept­
able for occasional business use. As 
a bonus, the programmability of 
these inexpensive workhorses pro­
vides a flexibility unmatched by the 
best daisy wheel printers. Unfortu-

David Stanton 

nately, a new purchaser's elation is 
too often dampened after discover­
ing the pages in the user's manual 
that explain all the control charac­
ters required to implement those 
fancy fonts, foreign alphabets, and 
optional character sets. 

Enter "Printer Master." This 
menu-driven program remembers 
those optional features along with 
their confusing control characters 
and allows you to configure your 
printer exactly the way you want it 
without the necessity of under­
standing all the details outlined in 
your printer's manual. 

While Printer Master does not 
access some of the more obscure 
printer functions, it does allow easy 
access to foreign alphabets and spe­
cial character set combinations. 
Simply run Printer Master, select­
ing your desired font. Then use 
your word processor to print old or 
new text files. With a bit of experi­
mentation, you should be able to 
achieve exactly the desired results 
for every occasion. 

Type in Printer Master and 
save the the program to disk before 
you run it. Since Printer Master is 
menu-driven and completely self­
prompting, you won't need elabo­
rate instructions to use it . Just 
follow the onscreen prompts and 
respond to the questions as 
indicated. 

When you run the program it 
divides the screen into two parts. 

The upper section displays a series 
of menus listing the available fea­
tures. As you select those items, the 
bottom portion will display the cur­
rent status of each option. Occa­
sionally the status will not change 
when an item is selected. This oc­
curs either because the printer can­
not use that feature or the status of 
a different selection precludes the 
use of that option. For example, 
Okidata printers prohibit the use of 
near-letter-quality print in con­
densed mode. 

To check the appearance of a 
font selection, choose "Print Test" 
from the main menu . Printer Mas­
ter prints a short message to help 
you diagnose any problems. If any­
thing is not as it should be, the most 
likely reason is improper variable 
values; in the next section, we'll 
learn how to change them. 

Making Adjustments 
As published, the program is de­
signed to work with the following 
popular printers: 
Apple lmagewriter 
Okidata Microline series 
Epson FX series 
C. Itoh 8510 series 
BMC dot matrix printer 

Some models from these man­
ufacturers offer different options. 
As a rule, Printer Master is compati­
ble with the most versatile printer 
from each manufacturer. For mod­
els that lack some of those ad­
vanced features, you may want to 
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replace the appropriate variable 
values with zeros so you'll have an 
accurate indication of the printer's 
capabilities in the configuration dis­
play at the bottom of the screen. If 
you attempt to use a feature that is 
unavailable on your printer, Printer 
Master could produce unpredict­
able results. 

For example, the Microline 182 
lacks near-letter-quality (NLQ) 
print mode. By placing a zero in the 
variable NL, you can assure that the 
program will not attempt a non­
existent NLQ mode. Don't be afraid 
to experiment. Turning the printer 
off and on again always resets it to 
its original state no matter what 
commands the program may have 
sent. 

For those who have a different 
printer, the explanation of the rele­
vant variables should allow you to 
configure the program to fit your 
machine. Find the section in your 
manual that lists the decimal values 
needed to control each function, 
and insert those values in the ap­
propriate variables listed in lines 
450-460. Table 1 explains the func­
tions of all the relevant variables. 

Using this method, you should 
have little trouble creating a version 
for any dot matrix printer to which 
you may have access. Be sure to use 
proper values, though, or be pre­
pared for strange results. No harm 
will be done to the printer, but the 
printout can look very peculiar. 

Interfaces, Dip Switches, 
And Power-Up Defaults 
Those who own a printer may al­
ready know something about inter­
faces. Third party interfaces offer a 
vast array of programmable and 
switch-selectable configurations . 
Printer Master does not affect your 
interface at all. 

Printers, too, can be pro­
grammed and modified. Internal 
dip switches control the power-up 
default conditions that determine 
how your printer works when you 
first turn it on. Printer Master as­
sumes that your printer's switches 
are set in the standard mode estab­
lished at the factory. If this is not 
the case, you may need to change 
the string variable values listed be­
low to conform to your machine's 
power-up condition. This is neither 
as technical nor as difficult as it may 

sound. These variables are defined 
in line 2140 of the program. 

Once you have the minor ad­
justments necessary, Printer Master 
will help you show off all the pow­
erful features of your dot matrix 
printer. Now you can print in a 
wide range of font sizes and print 
quality. And foreign language 
printing becomes simple as well. To 
print longer and wider spread­
sheets, simply choose a smaller 
print size. With Printer Master you 
are likely to enjoy using your print­
er much more. 

Variables 
Each of the following variables must be the 
decimal number that sets the mode indicated. 
While the values vary, each printer's manual 
has a chart that shows the proper values for 
its available features . If your printer does not 
have a particular feature, simply set that 
value to 0. 

Al ASCII (U) character set 
A2 ASCII (S) character set 
BG block graphics character set 

(when available) 
BR British character set 
cs prepares character set for new 

selection 
DA Danish character set 
DQ sets print quality to data (low 

quality /high speed) 
OS enhanced mode off 
DU Dutch character set 
ow sets double width (elongated) 
EL sets elite mode (12 CPI) 
EM sets emphasized print mode 
EN sets enhanced print mode 
EO turns off emphasized print mode 
FC French/Canadian character set 
FI sets condensed mode (17 CPI) 
FR French character set 
GI sets graphic density to single 

density graphics 
G2 sets graphic density to double 

density graphics 
GA Greek character set (C. ltoh) 
GE German character set 
10 Italic mode off 
IB IBM character set code (when 

available) 
IL Italian character set 
JA Japanese language set 
LI sets lines per inch to 6 
L2 sets line per inch to 8 
LS Temporarily holds selected Ian­

guage code. This value is used 
by the language routine. It is not 
set in the printer parameter lines. 

NL sets printer to near letter quality 
(Bold, if no NLQ) 

NO establishes standard (normal) 
character set 

NW Norwegian character set 
PC informs printer that next value is 

a printer command 
Pl sets pica mode (10 CPI) 
RE resets printer defaults 

SL sets italic (slant) mode 
SP Spanish character set 
SW Swedish character set 

String Variables 

CS$ current character set selection 
EM$ Y or N condition of emphasized 

print 
EN$ Y or N condition of enhanced 

print 
GD$ current graphic density selection 
LI$ current line spacing selection (6 

LPl/8 LP!) 
LS$ current language set selection 
PQ$ current print quality selection 
PR$ number of printer type (not user 

modifiable) 
PS$ current print size selection 

Printer Master 
For instructions on entering this listing. please 
refer to "COMPUTE!'s Guide to Typing In 
Programs·· in this issue of COMPUTE!. 

9b 100 P0$ = CHRS C4> + "PR#0":P 
1$ = CHRS C41 + "PR#l" 

12 140 HOME : VTAB 5: PRINT TAB C 
12>"PRINTER MASTER" 

2S 150 	VTAB 9: PRINT TAB C 5> "1. 
APPLE IMAGEWRITER DR COMP 
ATIBLE": PRINT TABC 5>"2. 

BMC DDT-MATRIX" 
~ 155 PRINT TABC 5l"3. C. !TOH 

8510 OR PROWR lTER": PR I NT 
TAB< 5l"4. EPSON FX DR C 

OMPATIBLE": PRINT TAB< 51 
"5. OKIDATA PARALLEL": PR 
INT TABC 5)"6. CUSTOM PRI 
NTER" 

71 160 	VTAB 18: HTAB 10: PRINT " 
SELECT YOUR PRINTER:";: G 
ET PR$: IF PR$ < "1" DR P 
RS > "6" THEN 160 

F7 170 	PRINT PR$ 
78 18'11 	 VTAB 20: HTAB 1: INVERSE 

: PRINT "BE SURE YOUR PRI 
NTER IS ON AND SELECTED!" 
: NORMAL 

SB 190 	HTAB 23: PRINT TABC 20l"P 
RESS ANY KEY:";: GET KS: 
IF KS = "" THEN 190 

17 195 	PRINT 
83 200 	REM 
Sb 210 	REM PRINTER SETUPS 
87 220 	REM 
cc 23'11 	 ON VAL CPR$l GOTO 240,280 

,320,360,400,440 
El 24'11 	 REM PRINTER CONTROL VARI 

ABLES--APPLE IMAGEWRITER­
-FOREIGN LANGUAGES ARE AV 
AILABLE BUT NOT IMPLEMENT 
ED HERE 

Bl 250 	Al = 00:A2 = 00:8G = 00:8 
R = 00:CS = 00:DA = 00:DQ 
= 00:DS = 34:DU = 00:DW 

= 14:EL = 69:EM = 33:EN = 
00:ED 	= 00:FC = 00:FI = 

81:FR = 00:81 = 00:G2 = 0 
0 

86 260 	GD = 00: GE = 00: I 0 = 00: I 
B = 00:IL = 00:Ll = 65:L2 
= 66:NL = 00:NO = 36:NW 

= 00:PC = 27:PI = 78:RE = 
99:SL = 00:SP = 00:SW = 

00 
22 270 	GOTO 470 
F2 280 	REM --BMC MODELS 
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79 290 	Al = 011J:A2 = llJ0:BG = 011J:B 
R = llJllJ:CS = llJllJ:DA = llJllJ:DQ 


= 53:DS = 72:DU = llJllJ:DW 

= 49:EL = llJllJ:EM = 69:EN = 


71:EO • 711J:FC = llJllJ:FI = 

15:FR • llJ0:Gl = 75:G2 • 7 

6 

7A 311JllJ GD= l:GE = 00:IO = llJ0:IB 
c 00:IL = llJ0:Ll • 501L2 

= 48:NL = llJllJ:NO = llJ0:NW = 
llJllJ:PC = 27:PI = 18:RE • 

64:SL = 52:SP = llJllJ:SW = llJ 
llJ 

17 3111J GOTO 470 
AC 3211J REM --C.ITOH 85111JA AND OT 

HER C. ITOH 
4B 3311J Al = 2:A2 = llJ0:BG = 35:BR 

= 3:CS = 15:DA = 81DQ = 
34:DS • 34:DU • lllJ:DW • 1 
4:EL 69:EM - 33:EN - llJ0D 

:EC • 	 34:FC • 14:FI = 81: 
FR • 1:G1 • 78:G2 = 80:GA 

.. 38 
CA 3411J GD= l:eE - 4110 = 00:IB 

= llJllJ:IL = 6:L1 • 65:L2 • 
66:NL 	• llJllJ:NO = 36:NW = 9 
:PC • 	 27:PI = 78iRE • llJllJ1 
SL • 00:SP = 7 1SW • 5 


If 3:50 GOTO 470 

El 3611J REM --EPSON FX SERIES 

IC 3711J 	 Al = 011J:A2 = 53:BG = llJ0:B 

R = 3:CS = 82:DA • 4:DQ • 
53:DS = 72:DU = llJ0:DW • 

49:EL • 77:EM • 69:EN • 7 
l:EO • 70:FC • llJ0:FI • 15 
:FR D l:Gl = 75:G2 D 76:J 
A • 8 

15 3811J GD= llJllJ:GE = 2:10 = 53:IB 
= llJllJ:IL = 6:L1 D 50:L2 .. 
481NL • llJ0:NO • 01NW • llJ 

llJ:PC - 27:PI 80:RE - 64D 

1SL = 52:SP • 7:SW = 5 
27 3911J GOTO 4711J 
Bl 411JllJ REM --OKIDATA MICROLINE C 

STANDARD PARALLEL MODELS) 
29 4111J Al = 65:A2 • 64:BG • 49:B 

R • 661CS • 33:DA • 711J:DQ 
= 48:DS - llJ:DU D 72:DW ~ 
3t:EL • 28:EH • 84:EN .. 

72:EO • 73:FC a 74:FI = 2 
9:FR • 68:Bt = 80:G2 • 82 

DA 42111 GD= t:GE = 67:10 = llJ:IB 
D 511J:IL - 73:Lt - 54:L2 ­

56:NL • 491NO • 48:NW • 
7t:PC • 271PI • 301RE • 2 
4:SL • 47:SP • 75:SW • 69 

IC 4311J GOTO 4711J 
JC 4411J REH --CUSTOM PRINTER: SEE 

DOCLIHENTATION 
A7 450 Al = 00:A2 = 00:BG = 00:B 

R = 00:CS = 00:DA = llJllJ:DQ 
= 00:DS = 00:DU = 00:DW 

= 00:EL = 00:EM = 00:EN = 
00:EO 	= 00:FC = 00:FI = 

00:FR = 00:G1 = 00 :G2 = 0 
0 

BO 460 GD= 00:GE = 00: I O = 00:I 
B = 00:IL = 00:Ll = 00:L2 

= 00:NL = 00:NO = 00:NW 
= 00:PC = 00 : PI = 00:RE = 

00:SL = 00:SP = 00:SW = 
llJ0 

IE 470 GOSUB 2140: REM RESET PRI 
NTER TO POWER-UP DEFAULTS 

95 480 	REM 
12 490 	REM DISPLAY MENUS 
B6 500 	REM 
DD 510 	GOSUB 1730 
f3 515 	GOSUB 1260 
f4 520 	VTAB 1: PRINT TAB C 12> "MA 

IN MENU " : PRINT : PRINT T ec 770 IF At > 0 THEN LSS • "ASC 
ABC 5)"1. CHARACTER SETS" IICUl":LS •At: GOTO 111J111J 
: PRINT TABC 5l"2 . LANGUA 67 7811J GOTO t"20 
GE SETS": PRINT TAB < 5l"3 4E 7911J IF BR > llJ THEN LS$ = "BRI 

PRINT 	 STYLES" TISH": LS .. BR: GOTO t11Jt0 
49 530 	 PRINT TABC 5)"4. SPECIAL 5B 800 GOTO 111J2" 

FEATURES": PRINT TAB< 5)" AB 81'1' IF BE > llJ THEN LSS "' "GER 
5. RESET PRINTER TO DEFAU MAN": LS • BE: GOTO tllJtllJ 
LTS": PRINT TAB C 5l "6. PR 5C 820 GOTO tllJ20 
INT TEST": PRINT TAB< 5l" 24 830 IF FR > 0 THEN LSS = "FRE 
7. SELECT PRINT QUALITY " NCH":LS ,. FRz GOTO tllJtllJ 

BS 540 PRINT TABC 5l"8. EXIT " 6f 840 GOTO 1020 
98 8511J IF SW > llJ THEN LSS = "SWc21 550 	VTAB 14: HTAB 15: INPUT " 

DISH":LS .. SW: GOTO t11Jt0ENTER 	 YOUR SELECTION:";SS 
64 860 	GOTO 1020: IF VAL CSSl < 1 OR VAL 
Bb 870 	 IF DA > 0 THEN LSS = "DANCSSl > 8 THEN 550 

ISH":LS = DA: GOTO 10109C 560 	ON VAL CSSl GOSUB 590,650 
68 880 	GOTO 1020,1040, 1110,1730,1240,1180 
f3 890 	 IF NW > 0 THEN LSS = "NOR,580 

W.":LS =NW: GOTO 1010A9 570 	GOTO 515 
59 900 	GOTO 102066 580 	POKE 35,24: HOME : END 
6E 91 0 	 IF DU > 0 THEN LSS = "OUTAA 585 	 REH 

CH":LS = DU: GOTO 101 0 DD 590 	REM CHARACTER SETS 
5D 920 	GOTO 1020 AC 595 	REM 
75 930 	IF IL > 0 THEN LS$ = "ITASB 60" 	HOME : PRINT TAB C 12> "CHA 

L. ":LS = IL: GOTO 1010RACTER SETS": PRINT : PRI 
NT TAB C 5) "1. IBM CHARACT bl 940 GOTO 1020 
ER SET " : PRINT TAB C 5) "2. 61 950 IF FC > 0 THEN LS$ = "FR/ 

CAN" :LS "' FC: GOTO 1010BLOCK GRAPHICS SET" 

77 610 PRINT TAB< 5)"3. NORMAL C 65 960 GOTO 1020 


HARACTER SET": PRINT TABC 24 970 IF SP > 0 THEN LS$ = "SPA 
5l"4. DOWNLOADABLE CHARA NISH":LS = SP: GOTO 1010 

CTER SET" 69 980 GOTO 1020 

02 620 PRINT TABC 5l"5. GREEK CH 
 35 990 IF JA > 0 THEN LS$ = "JAP 

ARACTER SET CC.ITOHl" ANESE":LS = JA: GOTO 1010 
E7 630 VTAB 14: HTAB 15: INPUT " 52 1000 GOTO t020 


ENTER YOUR SELECTION:";SS 
 ll t0tllJ PRINT PlS: PRINT CHRS CP 
: IF VAL CS$) < 1 OR VAL Cl; CHRS CCSl; CHR$ <LS) 
CS$l > 5 THEN 630 : PRINT P0$ 

1020 IF PRS = "3" THEN CS = C4C 640 	PRINT Pl S: ON VAL CSSl GO fl 
TSUB t740,1770,1830,1880,1 

DD 1030 RETURN 
EB 1035 REM 

890: PRINT P0$: RETURN 
Al 645 	REM 

CB 1040 REH PRINT SIZE MENUE5 650 	REH SELECT LANGUAGE SET 
EC 1045 REM

A5 655 	REH 
IB 1050 HOME : VTAB 1: HTAB 12:

C4 660 	LS = 0: HOME : PRINT TAB C PRINT 	 "PRINT STYLES"12l"LANGUAGE SETS": PRIN 
1060 PRINT: PRINT TAB< 5l"l.T: PRINT TABC 2l"1. ASCI U 

PICA"ICS>";: PRINT TABC 20)"7. 
67 1070 PRINT TAB< 5) "2. ELITE":DANISH" PRINT 	 TAB< 5l"3. FINE " : 

74 670 	PRINT TABC 2l"2. ASCII CU> PRINT 	 TAB< 5l " 4. PICA D";: PRINT TAB C 20) "8. NOR 
W " · PRINT TAB< 5) "5. EWEGIAN" 

LITE D.W.": PRINT TAB< 5
17 68" 	PRINT TAB C 2> "3. BRITISH" l "6. FINE D.W." ,. PRINT TABC 20)"9. DUTC 


Hu 
 14 111180 VTAB 14: HTAB 15: INPUT 
"ENTER YOUR SELECTION:";65 690 	PRINT TAE \ 2iM4. GERMAN"; 
SS: IF VAL <SS> < 1 OR V: PRINT TAB C 211Jl "10. ITALI 
AL CS$l > 6 THEN 1080AN" 

E4 1Ql90 PRINT PtS: ON VAL <SS> G74 700 	PRINT TAB< 2) "5. FRENCH"• 
OSUB 168QJ,t620,156QJ,t511J0: PRINT TAB< 211J> "11. FR/CA 
,t440,t38Ql: PRINT PllJSN." 

DJ 1100 RETURN
S7 7t0 	PRINT TAB < 2> "6. SWEDISH" DE 1105 REM ,. PRINT TABC 20l"t2.SPAN 

DB 1110 REH SPECIAL FEATURESISH": 	 PRINT TAB< 2"l"t3.J 
E2 1115 REMAPANESE" 
ff 1120 HOME : PRINT TAB< 12) "GR 

~ 720 	VTAB t4: HTAB t5: INPUT " APHICS OPTIONS": PRINT :
ENTER 	 YOUR SELECTION:";S• PRINT 	 TAB< 5) "1. EHPHAS
: IF VAL CS$) < 1 OR VAL IZED PRINT": PRINT TAB<
<Ss> > t3 THEN 72" 5l"2. 	ENHANCED PRINT"

fE 730 	IF PR$ = "3" THEN PRINT p f7 1130 PRINT TAB< 5) "3. GRAPHIC
1$: PRINT CHRS CPC>; CHRS DENSITY <SINGLE/DOUBLE>

(68>; 	 CHRs <t5>: PRINT p ": PRINT TAB< 5)"4. LINE
0S:CT 	• CS:CS • 911J S PER 	 INCH (6/8l ": PRI 

68 740 	ON VAL CSSl GOTO 750, 770, NT TAB< 5>"5. RETURN TO 
79",8tllJ,8311J,8511J,8711J,8911J,9 MAIN MENU" 
tllJ,9311J,9511J,970,9911J AD 11411J VTAB 14: HTAB t5: INPUT 

47 750 	IF A2 > 0 THEN LS$ • "ASC "ENTER YOUR SELECTION:";
II<S>"1LS • A2: GOTO t0t0 SS: IF VAL CSSl < t OR V 

63 760 	GOTO 1020 AL <Ssl > 5 THEN t140 

Janua ry 1987 COMPUTE! 69 



CJ 1150 	IF SS = "5" THEN RETURN 
A6 1160 	 IF PQS = "NLGI" AND <SS = 

" 1 " OR SS = "2" l THEN R 
ETURN 

ID 1170 PRINT Pl S: ON VAL CSSl G 
OSUB 2010,2030,2070,2100 
: PRINT P0S: GOSUB 

GOTO 1110 
FA 1175 REM 
11 1180 REM PR I NT QUALITY 
FE 1185 REM 
87 1190 HOME : PRINT TAB< 

INT QUALITY": PRINT 
INT TAB< 5l"1. DATA 
ITV": PRINT : PRINT 
5l"2. SLANT MODE": 

1260: 

12> "PR 
: PR 
GIUAL 
TAB< 
PRIN 

27 1200 

~ 1210 
F6 1220 

T: PRINT TAB< 5l"3. NEA 
R LETTER QUALITY" 

VTAB 14: HTAB 15: INPUT 
"ENTER YOUR SELECT ION: "; 
SS: IF 	VAL <SS> < 1 OR V 
AL CSSl > 3 THEN 1200 

IF PRS 	 < > "5" THEN 1230 
PRINT Pl$: PRINT CHRS (2 

7l; CH~S <33>; CHRS C42l 
: PRINT CHRS <27l; CHRs 
C48l :PQS • "DATA": PRINT 
Pills 

J9 1230 PRINT P1S: ON VAL CSSl G 
OSUB 1910,1960,1930: PRI 
NT P0S: RETURN 

EC 1235 REM 
DE 1240 REM PRINT TEST 
Fl 1245 REM 
SD 1250 PRINT P1S: PRINT "This i 

Ii ";LSS; ", ";PSS;", ";PQ 
S;" QUALITY. 0 I ! QllS'Y.AS.() 
\Gl--ENHANCED.,";ENS;"-EMP 
HASIZED2";EMs; ". ": PRINT 
P0S: RETURN 

F4 1255 	REM 
IC 1260 	REM OPTION SCREEN UPDATE 
FS 1265 	REM 
JF 1270 	POKE 35, 24: HOME : VTAB 

17: 	 INVERSE : PRINT SPCC 
41Z1l: NORMAL 

fB 1280 VTAB 19: PRINT TABC 2l"C 
HAR. SET:"5CSS51 PRINT T 
AB ( 22) "LANC3. SET: NJ LSS 

Fl 12911:1 PRINT TABC 22l "LINES/INC 
H: ";LIS 

BE 1300 PRINT TAB< 2> "PR.SIZE: " 
;PSS;: PRINT TAB< 22l"GR 
APHIC DENS.: ";GD$ 

ID 1310 	PRINT TAB< 22) "EMPHASIZE 
D: ";EMS 

AD 1320 PRINT TAB( 2l "PR.QUALITY 
: ";PQ$;: PRINT TAB< 22> 
"ENHANCED:"ENS; 

46 1330 	POKE 35, 16: RETURN 
CA 1340 	REM 
2F 1350 REM CONTROL 
D2 1360 REM 
5C 1370 REM SET FINE 
~ 1380 IF FI = 0 OR 

QS = "SLANT" 
420 

44 1390 IF PRS = "5" 

ROUT! NES 

OW 
OW = 0 OR P 

THEN GOTO 1 

THEN PRINT 
CHRS CFil; CHR$ CDW>: GO 
TO 1410: REM FINE OW: 
OKI 

54 1400 GOSUB 2150: PRINT CHRS 
PC>; CHRS CFI>: REM SET 
OW AND FINE PRINT 

II 1410 PSS = "FINE OW" 
El 1420 RETURN 
B2 1430 REM SET EL I TE OW 
CF 1440 IF EL = 0 OR OW = 

GOTO 1480 
51 1450 IF PRS = "5" THEN 

0 THEN 

PRINT 

CHRS <EL>; CHRs CDW>: GO 
TO 1470: REM ELITE D 
w 

6J 1460 GOSUB 2150: PRINT CHRS < 
27); CHRS <EU 

84 1470 	PSS = "ELITE OW" 
F9 1480 	RETURN 
5D 1490 	REM SET PICA OW 
F4 1500 	 IF PI = 0 OR OW 0 THEN 

GOTO 1540 
95 1510 IF PR$ = "5" THEN PRINT 

CHRS <PI>; CHRS CDW>: GO 
TO 1530: REM PICA OW 

95 1520 	GOSUB 2150: PRINT 
PC>; CHRS CPI> 

86 1530 PSS = "PICA OW" 
EB 1540 RETURN 
JB 1550 REM SET FINE 
fl 1560 IF Fl = 0 DR PQS 

T" THEN GOTO 1600 
64 1570 IF PRS = "5" THEN 

CHR$ C 

= "SLAN 

PRINT 
CHRS CFil: GOTO 1590: RE 
M OKI FINE 

B9 1580 GOSUB 2190: PRINT CHRS ( 
PC>; CHR$ <FI l 

97 1590 	PSS = "FINE" 
DD 1600 	RETURN 
44 1610 	REM SET ELITE 
F7 1620 	 IF EL = 0 THEN GOTO 1660 
7F 1630 IF PRS = "5" THEN PRINT 

CHRS <EL>: GOTO 1650: RE 
M OKI ELITE 

B5 1640 GOSUB 2190: PRINT CHRS < 
PC>; CHRS CELl 

69 1650 	PSS = "ELITE" 
F5 1660 	RETURN 
JC 1670 	REM SET PICA 
19 1680 	IF PI = 0 THEN GOTO 1720 
4D 1690 IF PRS = "5" THEN PRINT 

CHRS <PI>: GOTO 1710: RE 

M OKI PICA 
1700 GOSUB 2190: PRINT CHRS C 

PC>; CHRS CPI l 
F6 1710 	PS$ = "PICA" 
E7 1720 	RETURN 
97 1730 PRINT Pl$: PRINT CHR$ CP 

Cl; CHRS CREl: PRINT P0$ 
: GOSUB 2140: RETURN 

Bl 

1740 IF IB > 0 THEN PRINT CHR 
$ CPCl; CHRS CCSl; CHRS 
CIBl :CS$ = "!!:!M" 

FJ 1750 	RETURN 
4D 1760 REM BLOCK GRAPHICS CHARA 

CTER SET 
BA 1770 IF BG = 0 THEN GOTO 1810 
BC 178121 IF PRS = "5" THEN PRINT 

CHRS CPCl; CHRS <CS>; CH 
RS CBGl: GOTO 181210 

J9 1790 PRINT CHRS <PC>; CHRS CB 
Gl 

FE 1800 CS$ = "B.GRAPHICS" 
E5 1810 RETURN 
86 1820 REM NORMAL CHARACTER SET 

EA 

EJ 1830 IF NO ,.. 0 THEN GOTO 1870 
15 1840 IF PR$ = "5" THEN PRINT 

CHR$ <PC>; CHRS (CSl; CH 
RS CNOl: GOTO 1860 

l9 185121 PRINT CHRS (PC>; 
0) 

Bl 1860 CSS = "NORM." 
FD 1870 RETURN 
16 1875 REM DOWNLOADABLE 

ER SET 
12 1880 RETURN 

CHRS CN 

CHARACT 

Al 1890 IF GA > 0 THEN PRINT CHR 
$ CPCl; CHRS CGAl:CSS • 
11 C3REEK": REM GREEK SET C 
C. ITOHl 

El 191210 RETURN 

J7 1910 IF DQ > 0 THEN PRINT CHR 
S CPC>; CHRS CDQl:PQS • 
"DATA": REM DATA QUALITY 

EB 1920 	RETURN 
14 1930 IF NL > 0 THEN PRINT CHR 

$ CPCl; CHRS CNL>:PQS • 
"NLQ": REM SET NL Qu,:.:.. . ,· 
y 

FJ 1940 	RETURN 

6C 1950 	REM SET SLANT MODE 
EB 1960 IF SL = 0 OR PSS = "FINE 

" OR PSS = "FINE OW" THE 
N 2000 

B4 1970 IF PR$ = "5" THEN PRINT 
CHRS CPCl; CHRS CCSl; CH 
RS CSL>: GOTO 1990 

~ 1980 PRINT CHRS CPCl; CHRS CS 
Ll 

9C 1990 	PQ$ = "SLANT" 
02 2000 	RETURN 
FS 2010 IF EM > 0 AND EMS = "N" 

THEN PRINT CHRS <PC>; CH 
RS CEMl: EMS = "Y": RETL!R 
N : REM EMPHASIZED PRINT 

ON 
64 2020 GOTO 2040 
~ 2030 IF EN > 0 AND ENS = "N" 

THEN PRINT CHRS <PC>; CH 
RS CENl:EN$ = "Y": RETUR 
N 	 : REM ENHANCED PRINT 

ON 
F6 2040 IF EMS "Y" OR ENS = "Y 

"THEN PRINT CHRS CPCl; 
CHRS CEO>: IF OS > 0 THE 
N PRINT CHRS CPCl; CHRS 
\DSl 

74 2050 ENS = "N":EM$ = "N": RET 
URN : REM EMPHASIZED/ 
ENHANCED PRINT OFF 

B7 	 2060 REM GRAPHIC DENSITY TOGG 

LE 
CA 2070 IF G2 > 0 AND GD$ = "1" 

THEN PRINT CHRS <PCl; CH 
RS CG2l :GOS = "2": GOTO 
2090 

6A 2080 IF GD$ = "2" THEN PRINT 
CHRS <PC>; CHRS <Gll:GDS 

= 11111 

F6 2090 RETURN 
A2 2100 REM TOGGLE LINE SPACING 
48 2110 IF L2 > 0 AND LIS = "6" 

THEN PRINT CHRS CPCl; CH 
RS <L2l:LIS = "8": GOTO 
2130 

49 2120 IF LIS = "8" THEN PRINT 
CHRS CPCl; CHRS <Lll:LIS 

- "b" 
El 2130 RETURN 
~ 2140 PS$ = "PICA":GDS = "l":C 

SS= "NORM.":LSS = "ASCI 
I<Sl":PQS • "DATA":ENS • 

11 N11	 11 6 11:EMS 	 11 N'1 :LIS • 
: RETURN : REM SET DEFAU 
LTS 

fA 2150 REM SET DOUBLE WIDTH MOD 
E 

95 2160 IF PRS = " 1 " OR PRS = "3 
" THEN PRINT CHRS CDW>: 
GOTO 2180 

SF 2170 	PRINT CHRS CPCl; "Ww; CHR 
s (1) 

F4 2180 RETURN 
14 2190 REM RESET DOUBLE WIDTH M 

ODE 
AB 2200 IF PR$ = " 1 " OR PR$ = "3 

" THEN PRINT CHRS (15>: 
GOTO 2220 

71 2210 	PRINT CHRS <PCl;"W"; CHR 
• (121) 


DE 222121 RETURN 
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ML Write For Atari 

Donny Maupin 

Though it's designed particularly for 
machine language (ML) programmers, 
this program may come in handy even 
if you're not an ML expert. It converts 
any ML program into DATA state­
ments for use in a BASIC program. 
"ML Write" runs on any eight-bit 
Atari computer. 

If you're a machine language (ML) 
programmer, you ' ve probably 
faced the task of incorporating an 
ML routine into a BASIC program. 
The usual method is to include the 
ML in the form of DATA values 
which the BASIC program READs 
and POKEs into memory. Perform­
ing this conversion is a tedious task, 
since you must determine the nu­
meric value of every byte in the ML 
program and manually type in all 
the necessary DATA statements. 
"ML Write" automates the entire 
process, reading the ML data from 
disk or tape and creating a series of 
DATA statements which can easily 
be merged with any BASIC pro­
gram. The resulting series of BASIC 
lines also includes commands to 
READ the DATA and POKE it into 
memory. 

Type in the program and save 
it to disk or tape. When you run ML 
Write, it asks you to enter the line 
number increment for the DATA 
statements. This value determines 
how much the line number in­

creases for each new DATA line. 
The next prompt asks for the file­
name of the object code: This is the 
file that contains the machine lan­
guage. Answer this prompt by en­
tering the correct device specifier, 
followed by the filename. For in­
stance, you would convert the file 
GAME by entering D:GAME for 
disk or C: for tape. 

The last prompt asks for the 
starting line number. For instance, 
if you choose a line increment of 10 
and a starting line number of 200, 
the first DATA line is 200, the sec ­
ond is line 210, and so on. The 
program does not allow you to en ­
ter a starting line number greater 
than 32767, the largest legal line 
number. Be careful not to set a line 
increment and starting line number 
that cause the program to exceed 
the value 32767 while it runs. 

When the program finishes 
reading the ML data, it deletes it­
self, leaving the DATA statements 
in memory, together with program 
lines that READ the DATA and 
POKE it into memory. To complete 
the process, LIST these lines to disk 
or tape so that they can later be 
merged with another program. 

ML Write For Atari 
For instructions on enterlng this program. 
please refer to "COMPUTEl's Guide to Typing 
In Programs" In this Issue of COMPUTE! . 

FD 1'!1 DIM AS (2'11) 

PP2'11 BRAPHICS Ql:SETCOLOR 2, 


'11,Ql:SETCOLOR 1,'11,15:? 

"ClQI SPACES><<<<ML WRIT 
E>>>>" 

LP 3'11 	 TRAP 3'11:? : ? "ENTER IN 
CREMENT ";:INPUT N:IF 
N•QI THEN 3'11 

OF 40 TRAP 4'11:? "ENTER FI LEN 
AME ";:INPUT AS 

~50 TRAP 5'11:? "ENTER START 
INB LINE ";:INPUT A 

PK 60 IF AC2'110 OR A>32767 TH 
EN GOTO 50 

1870 TRAP 2'11:CLOSE *2:0PEN 
*2,4,'11,AS:BET *2,D:GET 

*2,D:BET •2,SLB:BET * 
2,SHB:BET *2,ELB:GET * 
2,EHB:ST=A:A=A+lQI 

~8'11 	 TRAP 13'11:POKE 842,12:6 
RAPHICS Ql:SETCOLOR 2,'11 
, 0: POKE 752, 1: ? : ? : FO 
R C•l TO 5 

60 90 	 ? A; " DATA "; : FOR I• 1 
TO 21:GET *2,B:? B; 

CB10'11 	 IF I<21 THEN?","; 
HP11'11 	 NEXT I:?:? :A•A+N:NE 

XT C:? "CONT":POSITIO 
N 2,'11:POKE 842,13:STO 
p 

DE 12'11 	 GOTO 80 
6" 130 ? "<LEFT> ":? :? :? " 

CONT":POSITION 2,'11:PO 
KE 842,13:STOP 

~14'11 BRAPHICS 0:SETCOLOR 2 
,0,0:POKE 752, 1:? :? 

~150 FOR 1•1'11 TO 150 STEP 
10:7 !:NEXT I 

~160? ST;" FOR A•";SLB+25 
6iSHB;" TO ";ELB+256* 
EHB;":READ B:POKE A,B 
:NEXT A":? "CONT" 

LC 170 POSITION 2,0:POKE 842 
,13:STOP 

AA180 7 "<CLEAR>":?:? :FOR 
1•16'11 TO 190 STEP 10 

:? !:NEXT I:? "POKE 8 
42,12:BRAPHICS 0:SETC 
OLOR 2,'11,0:LIST" 

OC190 	 POSITION 2,0:POKE 842 
• 13 
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QuickScreen 

For The IBM PC/PCjr 


The short machine language routine 
created by this program allows you to 
display BSAVEd graphics screens from 
DOS without booting BASIC. No ma­
chine language knowledge is required 
to use the program . It requires 
BAS/CA with a co lor/graphics card 
for the PC or cartridge BASIC for the 
PCjr. 

Imagine this scene: You want to 
show someone a high-resolution 
graphics display that you've saved 
on disk with a BSAVE command 
from BASIC. After waiting for 
BASIC to load, you must then load 
and run a program to set the desired 
graphics mode and BLOAD your 
file. As that program runs, the dis­
play slowly appears on the screen 
in two passes, lessening its visual 
impact. 

This program creates a machine 
language routine, SHOWIT.COM, 
which both simplifies and speeds up 
the process of displaying such 
screens on your PC or PCjr. With 
this program, you can enter a single 
command at the DOS prompt: The 
graphics information is read rapidly 
from disk and appears on the screen 
instantaneously. 

To get started, type in, save, 
and run the BASIC program below. 
This program writes the machine 
language routine contained in the 
DATA statements into a file on the 
disk named SHOWIT.COM. Unless 
you made typing errors while en­
tering the program, a message ap-

Poul W. Carlson 

pears indicating that SHOWIT 
.COM has been successfully creat­
ed. SHOWIT.COM is the name 
used for the file created by this 
program; be sure you do not use that 
name for the BASIC program itself. 

Using The Routine 
The SHOWIT.COM routine will 
display graphics screens that were 
saved from a BASIC program with 
a statement such as this: 
DEF SEG = &HBBOO:BSAVE "filename" 

,0,16192 

Don 't worry if you used 16384 or 
&H4000 instead of 16192 in this 
statement. SHOWIT.COM wi ll still 
work properly. 

Like other machine language 
programs, SHOWIT.COM is run by 
typing its name at the DOS prompt 
(without the .COM extension). 
Here 's the syntax you should use: 
SHOWIT filename/resolution 

After the command SHOWIT, you 
must type two additional items of 
information . The filename identifies 
the graphics file you wish to dis­
play. Next comes a slash character 
(/) and a resolution identifier. Here 
are the resolution identifiers to use: 
MO medium resolution with palette 0 
Ml medium resolution with palette 1 
H high resolution 

SHOWIT.COM allows you to 
display a medium-resolution screen 
with a different color palette from 
the one used when creating the 
screen. For example, suppose you 
had a program that contained the 

statements SCREEN 1 :COLOR 0,0 
and you BSAVEd the display with a 
filename of DAZZLE. The original 
display uses color palette 0 (the 
number following the comma in the 
COLOR statement), which pro­
duced the colors green, red, and 
brown. If you enter the command 
SHOWIT DAZZLE/Ml from the 
DOS prompt, you get the same dis­
play except in cyan, magenta, and 
white. The H identifier is used only 
for displays BSAVEd from a pro­
gram that uses the SCREEN 2 
statement. 

You can precede the filename 
with a drive designation or with a 
drive designation and a pathname. 
All of the following are legal 
commands: 
SHOWIT DAZZLE/Ml 
SHOWIT B:DAZZLE/Ml 
SHOWIT B: ' BAS ' PICS ' DAZZLE/Ml 

You would normally use a 
pathname only if you had a hard 
disk with files stored in separate 
subdirectories. As is the case with 
all DOS commands, either upper­
or lowercase letters may be used for 
any part of the command. You may 
have noticed that when a display is 
BSAVEd, the file is saved on disk 
with an extension of .BAS. To save 
you some typing, SHOWIT.COM 
automatically adds the .BAS exten­
sion to the filename you supply. In 
fact, you'll get an error message if 
you include the extension. After 
SHOWIT.COM has displayed the 
picture, press any key to clear the 
screen, exit the program, and return 
to DOS. 
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Batch File Slide Show 
Like any other DOS command, 
SHOWIT.COM can be used in 
batch files. Among other things, 
this permits you to create a slide­
show display of several graphic 
screens. To illustrate, this short 
batch file displays the screens PICI, 
PIC2, and PIC3 in sequence: 
ECHO OFF 
SHOWIT A:PICl/MO 
SHOWIT A:PIC2/Ml 
SHOWIT B:PIC3/H 

After each screen is shown, 
you press any key to clear the 
screen, load the next display, and 
flash it on the screen. 

Error Messages 
SHOWIT.COM produces three dif­
ferent error messages. The first is 
the usage message, which appears 
as a reminder if you type a 
SHOWIT command with incorrect 
syntax. It consists of the word Usage 
followed by a model of correct syn­
ta.x. The second error message is 
File not found, which means that 
SHOWIT.COM was not able to lo­
cate the specified graphics file. If 
you don't specify a drive, this pro­
gram always uses the currently ac­
tive drive. 

The third error message is File 
not BSAVED with DEF SEG= 
&HBBOO. This means that the pro­
gram found a file with the specified 
name, opened it, read the first sev­
en bytes, and determined either 
that it had not been BSAVEd or that 
it had been BSAVEd with the 
wrong segment address. Finally, 
DOS itself might display the mes­
sage Bad command or filename in 
cases where you misspell SHOWIT 
or the disk in the active drive does 
not contain SHOWIT.COM. In all 
cases, you return to the DOS 
prompt after the error message. 

SHOWIT.COM Filemaker 
For instructions on entenng this program. 
please refer to "'COMPUTE! 's Guide to Typing 
In Programs" In this Issue of COMPUTE!. 

AD 10 	• Prooram to create SHOWIT 
.COM 

JO 20 ' 
OH 30 OPEN " SHOW IT. COM" FOR OUTP 

UT AS 1 
FE 40 PRINT#1,CHRSUcHE9l ;CHRS<&H 

9F>;CHRS<&H40l; 
EG 50 FOR N•1 TO 16432:PRINT#1,C 

HRS(0l;sNEXT 
06 60 T=0: FOR J .. 1 TO 377: READ AS 

: N•VAL <"&H"+AS> 

FE 70 	T•T+N: PRINT•!, CHRS <N>;: NEX 
T:CLOSE 1 

LC 80 	IF T•33221 1 THEN PRINT"SHO 
WIT.COM SUCCESSFULLY CREAT 
ED !" :END 

LA 90 PRINT CHRS (7l; "UUa ERROR 
IN DATA STATEMENTS aaaaa" 

:END 
DB 100 DATA 00, 00, 00, 55, 73, 61, 67 

,65,3A,20 
OH 110 DATA 73,68,6F,77,69,74,20 

,58,64,3A 
LH 120 DATA 5D,5B,70,61,74,68,6E 

,61,60,65 
Kl 130 DATA 50,3C,66,69,6C,65,6E 

,61,6D,65 
DH 140 DATA 3E, 7B,2F,6D, 7B,30,20 

,31, 70,2Ql 
FE 150 DATA 2F,68, 70,0A,QlD,24,46 

,69,6C,65 
~ 160 DATA 20,6E,6F,74,2Ql,66,6F 

,75,6E,64 
DD 170 DATA 0A,0D,24,46,69,6C,65 

,2Ql,6E,6F 
10 180 DATA 74, 20, 42, 53, 41, 56, 45 

,44,2Ql,77 
"" 190 DATA 69, 74,68,2"',44,45,46 

,2Ql,53,45 
NO 200 DATA 47,3D,26,48,42,38,30 

'3Ql, 11JA, 00 
AB 21'!1 DATA 24, BE, 8Ql, 0Ql, 80, 3E, 0A 

,41,32,ED 
"D 220 DATA 8A,QlC,E3,l!IE,FC,46,8A 

,Ql4,3C,2F 
JN 230 DATA 74,QlD,88,05,46,47,E2 

,F4,80,16 
CP 240 DATA 36, 41, EB, SF, 9Ql, C6, 05 

,2E,47,C6 
F" 250 DATA 05, 42, 47, C6, 05, 41, 47 

,C6,1!15,53 
PJ 260 DATA 47,C6,05,00,46,8A,04 

,3C,60,74 
LE 271!1 DATA 04, 3C, 40, 75, 1A, C7, 06 

,32,41,1!14 
CH 281!1 DATA 1!10,46,8A,04,3C,30,74 

,e4,3C,31 
HF 290 DATA 75,CA,2C,30,32,E4,A3 

,34,41,EB 
ON 300 DATA 15, 3C, 68, 74, 08, 3C, 48 

,74,1!17,BD 
NG 311!1 DATA 16,36,41,EB, 18,90,C7 

,06,32,41 
"F 321!1 DATA 06, 00, SD, 16, 0A, 41, 42 

,Bl!l,l!ll!l,B4 
FC 330 DATA 30,CD,21,73,09,80,16 

,6B,41,B4 
AF 341!1 DATA 09, CD, 21, C3, BB, DB, SD 

,16,03,01 
NA 350 DATA B9,1!17,01!1,B4,3F,CD,21 

, BD,36,1!13 
DN 360 DATA 01, BA, 04, 3C, FD, 74, 1!16 

, SD , 16, 7C 
ON 370 DATA 41,EB,DE,46,BB,04,3D 

,00,BB,74 
CF 380 DATA 1!12, EB, F0, 80, 16, 0A, 01 

,B9,01!1,40 
PC 390 DATA B4, 3F, CD, 21, BB, 00, 06 

,B7,07,33 
PD 400 DATA C9,BA,4F, 18,CD, 10,Al 

,32,41,CD 
~ 410 DATA 10,A1,32,41,3D,04,00 

,75,l!IA,BB 
KN 420 DATA 1E,34,41,B7,01,B4,l!IB 

'co, 10, BB 
HB 431!1 DATA 00, BB, BE, C0, SD, 36, l!IA 

,01,33,FF 
"B 440 DATA B9,00,20,FC,F3,A5,B4 

,07,CD,21 
LH 450 DATA BB,00,06,32,FF,33,C9 

,BA,4F,18 
NA 460 DATA CD,10,BB,00,02,33,DB 

,33,D2,CD 
"E 470 DATA 10, BB, 02, 00, CD, 10, C3 

@ 

Apple 

DOS 3.3 


Wild­

cards 


Mark Russinovich 

By permitting wildcard pattern 
matching in filenames, this short util­
ity adds power and flexibility to DOS 
3.3 for the Apple II. 

Unlike the DOS (Disk Operating 
System) found on the IBM PC and 
other computers, DOS 3.3 for Ap­
ple II computers does not allow 
wildcard pattern matching. A wild­
card is a special character that can 
match any one or more characters 
in a filename. The question mark(?) 
character can match any single 
character, while the asterisk (•) can 
match any combination of charac­
ters. For instance, in an operating 
system that accepts wildcards, all of 
these commands would load the 
file HELLO from disk: 
LOAD HELLO 
LOAD HE?LO 
LOAD HEL° 

In the second command, the 
question mark matches the first Lin 
HELLO. In the third, the asterisk 
matches the characters LLO. Wild­
cards not only save typing time but 
can speed disk operations such as 
the deletion of a group of files with 
similar filenames. 

This article includes a BASIC 
program which creates a short ma­
chine language routine that will 
modify DOS 3.3 to allow the use of 
the ? and • wildcards. Type in and 
save the program; then run it. The 
program reads the machine lan­
guage routine from DATA state­
ments and stores it on the current 
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disk in a binary file, WILDCARD. 
Because the program creates a file 
named WILDCARD, you must not 
use that name for the BASIC pro­
gram. Use any name other than 
WILDCARD for the BASIC program. 

To install the wildcard ma­
chine language routine, load the 
HELLO program on the disk con­
taining the WILDCARD file and 
add this line: 
10 PRINT CHR$(4)''BRUN WILDCARD" 

(If the current HELLO program al­
ready includes a line 10, you can 
change the line above to any un­
used line number.) Don't forget to 
resave the HELLO program after 
you have made the change. Once 
this has been done, reboot the com­
puter. Once you boot up with a disk 
that installs the wildcard program, 
you should not use !NIT to initial­
ize new disks. If you want to initial­
ize new disks, reboot using a disk 
that does not install the wildcard 
option. 

Wildcards With Filenames 
After you have booted a disk con­
taining the WILDCARD file and the 
modified HELLO progam, you can 
use two wildcard characters in file­
name specifications. The asterisk 
can match the endings of filenames. 
This is extremely useful when you 
wish to do something with a file 
with a long name such as HELPER­
.FILE. I. Using the asterisk, you 
need to type in only a few charac­
ters plus the wildcard, rather than 
the whole name. If more than one 
file on the disk has the same begin­
ning as the one you type, DOS 
matcryes the first one on the disk 
(except for the DELETE command; 
see below). 

Because the asterisk can match 
a group of characters, it's important 
to give DOS enough information to 
locate the file you want. For ex­
ample, say that your disk contains 
the files HELLO and HELPER­
.FILE. I. If your HELLO appears 
first in the disk catalog, then the 
command LOAD HEL • loads HEL­
LO rather than HELPER.FILE.I. 
The command LOAD HELP* loads 
HELPER.FILE. I unless some other 
file beginning with HELP precedes 
that file in the catalog. To avoid 
unwanted results, make sure that 
the filename contains enough char­

acters to uniquely identify the de­
sired file. 

This wildcard differs somewhat 
from the standard • wildcard found 
on other versions of DOS. It must be 
the last character in a filename, and 
you cannot use the wildcard by it­
self. (The commands LOAD *ELP 
and LOAD • are both illegal.) 

The asterisk works somewhat 
differently with a delete command. 
If you type in DELETE HEL*, DOS 
deletes all files beginning with 
HEL, not only the first file. This 
feature permits you to delete a 
group of related filenames. For in­
stance, DELETE HEL • deletes 
HELP, HELPER, HELPER.FILE.I, 
and any other file on the same disk 
beginning with HEL. Since this 
command can have drastic conse­
quences, use it with extreme care. 

The second wildcard character 
is the question mark (?), which can 
replace any single character. This 
symbol may appear anywhere in a 
filename. To understand how it 
works, suppose that you wish to 
load HELPER.FILE. I from a disk 
that also contains the file HELLO. 
The command LOAD ???P* loads 
HELPER.FILE. I (assuming the disk 
contains no other files with a P as 
the fourth character). Again, when 
the wildcard character is used with 
DELETE, every file matching the 
pattern will be deleted. 

Wildcards With Commands 

6. DELETE 19. NOMON 
7. LOCK 20. PR# 
8. UNLOCK 21.IN# 
9. CLOSE 22. MAXFILES 

10. READ 23 . BSAVE 
11. EXEC 24. BLOAD 
12. WRITE 25 . BRUN 
13. POSITION 26. VERIFY 

WILDCARD Filemaker 
For Instructions on entertng this program. 
please refer to '"COMPUTEl 's Guide to Typing 
In Programs" In this Issue of COMPUTE!. 

El 10 	FOR I• 38016 TO 38121: RE 
AD A: POKE I,A:X = X +A: 
NEXT 

AC 20 	 IF X < > 14283 THEN PRINT 
"ERROR IN DATA STATEMENTS. 
": STOP 

lF 30 OS = CHRS <4): PRINT CHRS 
<4>"BSAVE WILDCARD,AS9480, 
L•6A" 

12 40 DATA 160,2,185,162, 148,153 
,249,177 

91 50 DATA 136, 16, 247, 160, 2, 185, 
16:5,148 

CB 60 DATA 153, 110, 162, 136, 16, 24 
7, 160,4 

bl 70 DATA 185, 168, 148, 153,235, 1 
59,136,16 

bB 80 DATA 247, 96, 76, 173, 148, 76, 
193,148 

I~ 90 DATA 76,206, 148,234 1 234,23 
2,177,66 

88 100 DATA 201,170,208,3,76,6,1 
78,201 

H 110 DATA 191,208,3,76,1,178,7 
6,252 

~ 120 DATA 177,145,64,32,201,17 
7,144,1 

11 130 DATA 96, 104, 104,32,205, 15 
9,41,127 

Cl 140 DATA 201,42,208,16,185,13 
2,168,48 

EB 150 DATA 4,200, 76,212, 148, 169 
,42,73 

~ 160 DATA 170,76,240,159,89,13 
2,168,76 

1l 170 DATA 240,159 

The asterisk wildcard can be used 1---------------­
to match DOS commands as well as 
filenames. Instead of matching the 
first filename in a disk directory, the 
asterisk finds the first matching 
command in the DOS command 
table. The table lists the order of 
DOS commands. At least one char­
acter must precede the asterisk, 
which must also be the last charac­
ter in the command. Both command 
and filename wildcards can be used 
in the same line. For instance, the 
command L • HELP* loads HEL­
PER.FILE. I. These features can also 
be used with the command PRINT 
CHR$(4) from BASIC. 

Order Of DOS Commands 

1. INIT 14. OPEN 
2. LOAD 15. APPEND 
3. SAVE 16. RENAME 
4. RUN 17. CATALOG 
5. CHAIN 18. MON 

To receive 

additional 


information from 

advertisers in 

this issue, use 


the handy reader 

service cards in 


the back of 

the magazine. 


·. 
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XMODEM 

File Transfer For 


Commodore 64 And 128 


By adding XMODEM capabilities to 
telecommunications, you can increase 
the reliability of file transfers. The 
program included with this article 
lets you upload or download files with 
the XMODEM protocol. 

One of the most popular uses for 
computer telecommunications is 
the exchange of programs. Com­
mercial information services offer 
thousands of public domain pro­
grams which can be yours simply 
for the cost of downloading (cap­
turing) them over the telephone 
lines. Or, you may wish to upload 
(send) a copy of a program you 
have written to a friend in some 
distant city. 

The simplest way to send a pro­
gram is in the form of a sequential 
series of characters, without any 
error checking. However, if you're 
communicating over long distances, 
noise on the phone line may cause 
characters to be dropped or garbled 
in the transmission. When you're 
transmitting text, a garbled character 
here and there probably won't cause 
serious problems, but when you're 
transferring programs, even a single 
incorrect character may prevent the 
program from working. 

XMODEM is the name of a file­
transfer protocol devised by Ward 
Christensen (who also set up the 
first computer bulletin board). The 
XMODEM scheme allows you to 
send any kind of data-executable 
programs as well as plain ASCII 
text-and includes error checking 

Bert Kerkhof 

which guarantees a reliability rate 
in excess of 99 percent. There are 
other, more sophisticated protocols, 
but XMODEM is by far the most 
popular. Nearly every commercial 
information service and many bul­
letin boards give you the option of 
transferring files in this reliable 
format. 

Getting Started 
The program below is a simple ter­
minal (telecommunications) pro­
gram with the ability to upload and 
download files using the XMODEM 
protocol. If you have a Commodore 
64, type in and save Program 1 as 
listed. If you have a 128, type in 
Program 1, but add or change the 
following lines: 

DB 116 KEY l,CHR$(133) : KEY 3,C 

HR$(134) 


JE 117 KEY 5,CHR$(135) : KEY 7,C 

HR$(136) 


SK 130 PRINT CHR$(ll.) ;SPC( l0 ); 

BX 495 DO:GET#2,B$ : GOSUB 730 

MG 500 LOOP UNTIL WAND 8:RETU 


RN 
PX 620 GET#2,B$:GOSUB 730:IF W 

THEN 630 
BX 655 GET#2,B$:GOSUB 730:IF W 

<>8 THEN 650 
PR 725 REM ** GET RS-232 STATU 

s ** 
PQ 730 	W=PEEK(2580):POKE 2580, 

0 :RETURN 

If you have an 80-column 
monitor for your 128, also change 
the following lines to create a ver­
sion for 80-column mode: 
DS 105 FAST:COLOR 6,16 

QG 185 PRINT CHR$(5);CHR$(27); 


uu .. : 
KH 230 PRINT:PRINT CHR$ ( 144 ); 

SC 250 PRINT CHR$(R(B));:RETUR 


N 

For either the 128 or 64, add 
this line if you have a Commodore 
1660 modem. This line causes the 
modem to receive the call when the 
modem is in answer mode: 

GD 112 POKE56579,PEEK(56579)0R 
32:POKE56577,PEEK(56577 
)AND223 

Be sure that your modem is 
connected and turned on before 
you run the program. The program 
begins in terminal mode, which is 
very easy to understand. Every 
character that you type on the key­
board is sent out through the mo­
dem, and every character received 
from the modem is displayed on 
the screen. 

Each of the four function keys 
has a purpose in this program. The 
fl key turns local echo on and off. If 
you are communicating with a 
computer that does not echo what 
you send, press the fl function key 
to turn on local echo. In this mode, 
your computer displays each char­
acter as you type it. When the pro­
gram begins, echo is turned off, 
meaning that the computer doesn't 
automatically print characters that 
you type. Instead, it relies on the 
computer at the other end of the 
line to send an echo, or copy, of 
each character you send. Most com­
mercial information services and 
computer bulletin boards provide 
an echo, which is compatible with 
this mode. Note that the echo fea­
ture affects what you see on the 
screen, but does not change what 
you send or receive from the 
modem. 
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The f7 key displays a list of the 
function-key actions in case you 
forget what the function keys do. 
The f3 and fS keys are used, respec­
tively, to initiate the reception or 
transmission of a file with XMODEM 
error checking. 

Downloading With 
XMODEM 
Once you're ready to download (re­
ceive) a file , simply press the f3 key. 
The program prompts you to enter 
the name and file type you wish the 
resulting disk file to have. For the 
file type, enter a P for a program 
(PRG) file, an S for a sequential 
(SEQ) file, or a U for a user (USR) 
file. This program does not support 
the transfer of relative (REL) files. 
You must type the filename and file 
type on the same line, separated by 
a comma. For instance, this com­
mand tells the program to store the 
incoming file in a PRG type file 
named MYPROG: 
MYPROG,P 

You have 60 seconds in which 
to respond to this prompt. If you 
don't type anything, the program 
assumes that you've changed your 
mind, and it aborts the transfer and 
returns to terminal mode. After you 
enter the filename and file type, the 
program begins to receive the file 
and store it on disk. 

To upload (send) a file, press 
the fS key and enter the filename 
and type of the file you wish to 
send. Again, you have 60 seconds in 
which to respond to the prompt 
before the program aborts the trans­
fer and returns to terminal mode. 

Monitor The Transmission 
Once the transfer begins, the pro­
gram keeps you informed about its 
progress. It prints a plus sign ( + ) 
for every block (see below) that is 
transferred without any errors. If a 
block is rejected, the program prints 
an 0. If nothing is received within 
the allotted time, the program 
prints a period (.) to signal a 
timeout. 

If a disk error occurs on your 
end during the transfer, the pro­
gram prints the disk-error message 
on the screen and automatically 
cancels the transfer. Under some 
circumstances (very noisy phone 
lines, a disk error at the other end of 
the link, or whatever}, the program 

may have no choice but to give up 
on the transfer. When this occurs, it 
prints the message Timeout on the 
screen. lf the entire transfer is suc­
cessful, the program prints the mes­
sage Complete. 

ACK Or NAK 
In the XMODEM protocol, files are 
always sent in blocks, or packages, 
containing 128 bytes of data. The 
sender sends 128 bytes at a time, 
along with a header, block num­
bers, and a checksum. When the 
receiving computer gets the block, 
it checks to make sure that the 
header, block numbers, and check­
sum match up correctly. If no errors 
are found, the receiver sends an 
ACK character (ACKnowledge, 
ASCII 6) to signal "All is well; send 
the next block." If an error occurs, 
the receiver sends a NAK character 
(Negative AcKnowledge, ASCll 21) 
to say "That block was not received 
correctly; send it again." At the end 
of the transmission, the sender 
transmits an EOT character (End Of 
Text, ASCII 4) to signal that the 
transfer is complete. 

Each block has a maximum of 
ten chances to get through. After 
ten failed attempts, the receiver 
sends a CAN character (CANcel, 
ASCII 26) to inform the sender that 
the transfer has failed. A timeout 
(excessive delay) also counts as an 
error. By these simple means, 
XMODEM achieves a very high re­
liability rate. The 128 data bytes can 
contain any eight-bit values, so this 
method can be used to transmit ma­
chine language programs, token­
ized BASIC programs, or any other 
eight-bit data. 

This program includes several 
features that help insure error-free 
transmissions. One important point 
involves flushing the RS-232 line at 
appropriate spots. This is done to 
prevent data bytes from being mis­
taken as control signals (ACK, 
NAK, or whatever). Thus, before it 
sends an ACK or NAK, the receiver 
gets characters until no more char­
acters are waiting to be received. 
Likewise, the sender waits until no 
characters are incoming before it 
sends each new block. 

In many XMODEM implemen­
tations, the sending computer auto­
matically resends a block if a 
timeout occurs without any re­

sponse from the receiver. In this 
program, the sender retransmits 
only when it receives a NAK from 
the receiver. This program is de­
signed to operate at 300 bps (bits 
per second, often termed baud). 
Due to the slowness of BASIC, it 
will not work correctly at higher 
transmission speeds. 

XMODEM File Transfer 
For instructions on entering this program. 
pleose refer to " COMPUTEl's Guide to Typing 
In Programs" in this issue of COMPUTE!. 

BA 100 REM ++ XMODEM FILE TRAN 
SFER ++ 

00 105 POKE 53280 , ll :POKE 5328 
1,11 

EC 110 OPEN 2 ,2,0, CHR$(6 )+CH R$ 
(0) :M=255 

CE 115 G$=CHR$(20) : U$=CHR$(175 
) 

FB 120 Z$=CHR$(0 ):0PEN 15 , 8,15 
XE 125 PRI NT CHR$(144 );CHR$( 14 

7);CHR$(14); 
GG 130 PRINT CHR$(8);SPC(l0); 
co 135 PRINT "XMODEM FILE TRAN 

SFER":PRINT 
EO 140 GOSUB 275:DIM R(255),S( 

255) 
SE 145 FOR B=0 TO 3 l : S(B)=B : NE 

XT:R(8)=20 
DK 150 R(l3)=13:S(20)=8:FOR 8= 

32 TO 64 
EJ 155 R(B)=8 :S(B)=B: NEXT :S( l6 

0)=32 
RF 1 60 FOR 8=65 TO 90:I=B+l28: 

R(8)=I 
ED 165 S(I) = 8:NEXT:FOR 8=91 TO 

96:R(8)=B 
ER 170 S(B)=B:NEXT:FOR 8= 97 TO 

122:I=B-32 
AK 1 75 R(B)=I:S(I)=B : NEXT :FOR 

[SPACE )B= l23 TO 127 
EB 180 I=B+96:R(B)=I:S(I)=B : NE 

XT 
HE 185 PRINT CHR$(152 ); U$ ; 
co 190 GETl2 , B$ : IF B$=" " THEN 

(SPACE}200 
EB 195 B=ASC(8$):GOSUB 245:GOT 

0 190 
BS 200 GET B$:IF 8$="" THEN 19 

0 
XK 205 B=ASC(B$) 
MO 210 IF 8> 1.32 AND B<l37 THEN 

230 
KF 215 B=S( B) : PRINT# 2 ,CHR$ ( B); 
HK 220 IF H THEN GOSUB 250 
KE 225 GOTO 190 
FM 230 PRINT G$ : PRINT CHR$(144 

) ; 
KG 235 ON 8 - 132 GOSUB 260 , 415 , 

290,275 
Ml-! 240 GOTO 185 
HC 245 REM ++ PRINT BYTE ++ 
DB 250 PRI NT G$ ; CHR$(R(B )); U$ ; 

: RETURN 
FB 255 REM ++ Fl, ECHO ++ 
RD 260 PRINT "ECHO: ";MID$("0N 

OFF ", H~l , 3) ­
MS 265 H-;-3 - H: RETURN 
CR 270 REM++ F7, HELP++ 
HX 275 PRINT "[RVS)FJ.(OFF )=ECH 

0 [ RVS]F3 [ 0FF)=RECEIVE 
[SPACE)TRVS]F5 [0FF ) =TRA 
NSMIT [RVS}K7(0FF)=~ELP 

MJ 280 RETURN 
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JF 285 REM ++ F5, TRANSMIT FIL HB 550 P=60:T=TI:GOSUB 620 : IF 
E ++ (SPACE}E THEN RETURN 

AH 290 PRINT "NAME OF FILE TO PH 555 N=B:T=TI:GOSUB 620:IF E 
(SPACE}UPLOAD: ": B$= "R" THEN RETURN 

EM 295 GOSUB 675:IF F THEN RET BB 560 IF N+B<>M THEN E=l:GOTO 
URN 650 

FE 300 C$=CHR$(2l):GOSUB 395 : C BJ 565 S=0 :D$ = "" :FOR I=l TO 12 
$=C$+CHR$(6) 8 

JA 305 FOR K=l TO M+l:K =K AND AF 5 70 T=TI : GOSUB 620 : IF E THE 
[SPACE}M N RETURN 

QM 
MF 

FA 

GC 

310 
315 

320 

325 

IF F THEN 370 
S=0: D$=" ":FOR I=l TO 12 
8:GET J8 , B$ 
B=ASC(B$+Z$) : D$=D$+CHR$ 
(B) : S=S+B 
IF ST THEN A=4 : F=l :GOTO 

FE 

EG 

CS 

575 D$=D$+CHR$(B):S=S+B:NEX 
T 

580 T=TI: GOSUB 620: IF E THE 
N RETURN 

585 IF B<>(S AND M) THEN E= 
l : GOTO 650 Disk

335 SK 590 A=6:D=K-N ·AND M 
KG 330 NEXT XF 59 5 IF D>l THEN A=24 : F=3 
EG 335 IF LEN(D$)=12 8 THEN 345 SQ 600 IF D THEN E=l:RETURN 
HJ 
FX 
BG 

CS 

340 
345 
350 

355 

D$ = D$+Z$ :G OTO 335 
GOSUB 495 
PRINT#2 , CHR$(l ); CHR$ ( K) 
; CHR$ ( M- K); D$;CHR$(S AN 
D M); 
GOSUB 395:PRINT MID$("0 
+ 11 ,c, 1 ); 

FJ 

PQ 
DA 
QP 

KD 

605 PRINT,.8 , D$; :IF ST THEN 
( SP ACE)A=24:F=5 

610 RETURN 
615 REM ++ GET BYTE ++ 
620 GET # 2,B$:W=ST : IF W THEN 

630 
625 B=ASC(B$+Z$):RETURN Fix

FR 360 IF C=l THEN 345 SF 630 IF W AND 247 THEN GOSUB 
PX 365 NEXT K 650 
AR 370 PRINT:CLOSE 8 : GOSUB 700 GC 635 IF TI>T+P THEN E=l:RETU 
BR 

GC 

375 

380 

GOSUB 485 : IF F> l THEN 7 
15 
GOSUB 395 : IF C=2 THEN 7 
15 

HQ 
ME 

RN 
640 GOTO 620 
645 REM ++ SKIP UNTIL SILEN 

CE ++ For IBM 
PC 385 GOTO 375 QD 6 50 U=TI 
GQ 

SB 
DC 

390 

395 
400 

REM ++ GET CONTROL BYTE 
100 SEC ++ 

FOR J=l TO l0 : GOSUB 5l0 
IF ETHEN NEXT : A=24 : F=2 

GK 

SG 
BF 

655 GET#2,B$:IF ST<>8 THEN 
(SPACE) 650 

660 IF TI>U+60 THEN RETURN 
665 GOTO 655 PC/PCjr

RA 405 RETURN PJ 670 REM ++ TRANSFER BEGIN + 
CG 410 REM + + F3 , RECEIVE FILE + 

++ KM 675 F=0 : N$="*":T$="P" 
XX 415 PRINT "FILENA ME FOR DOW 

NLOADED-DATA : ": B$="W" : A 
ED 680 N$ ="":T $= "":I NPUT "[ NA 

ME, TYPE ]";N$ ,T $ Bradley Franklin 
=21 DS 6B5 IF N$="" OR (T$<> "P" AN 

DA 420 GOSUO 675:IF F THEN RET D T$<>"S" AND T$<>"U") 
URN (SPACE)THEN 680 

RI< 425 C$=CHR$(l)+CHR$(4) DB 690 OPEN 8,8,8,"0:"+N$+","+ Virtually every computer user has 
FJ 

XE 

430 

435 

FOR K=l TO M+l : K=K AND 
[SPACE }M 
IF F THEN 470 

BK 
T$+","+B$ 

695 REM ++ READ ERROR CHANN 
EL ++ 

suffered the consequences of deleting 
an important file by accident. This 

SP 440 FOR J=J. TO l0 :GOSUB 485 RK 700 INPLlT#l5 , I , M$:IF I=0 TH co nvenient utility can recover such a 

MR 
AH 

445 
450 

: A=21 
GOSUB 510 
IF C=l THEN GOSUB 550:P 

MA 
EN RETURN 

705 PRINT "( RV S)";M$ : A=24:F= 
5 :CLOSE 8 :RETURN 

file as long as it hasn't been overwritten 
by other disk operations. 

RINT MID$( " +o ", E+l ,l); MJ 710 REM ++ TRANSFER END ++ 
GJ 455 IF C=2 THEN A=6 : F=l HR 715 M$="COMPLETETIMEOUT DIS 
EP 460 IF E AND F=0 THEN NEXT : ORDERCANCEL .,­ -

KF 
FP 
RR 

465 
470 
475 

A=24 : F=2 
NEXT K 
PRINT : CLOSE 8 : GOSUB 700 
GOSUB 485 : GOTO 715 

KF 720 PRINT-MID$(M$, F*8- 7 , 8) : 
RETURN 

Regardless of experience and inter­
est level, nearly every computer 
user has suffered the same unpleas­

FM 480 REM ++ SEND ANSWER BYTE ant feeling: After pressing Enter, 

DX 485 
++ 

GOSUB 495 : PRINT#2 , CHR$( 
A):: RETURN 

you realize that you just acci­
dentally deleted an important disk 

BB 490 REM ++ CLEAR INPUT BUFF file. In the case of commercial soft­

XD 

QF 

495 

500 

ER ++ 
GET#2,B$ : IF ( ST AND 8 )= 
0 THEN 495 
RETURN 

COMPUTE! 
TOLL FREE 

ware, such accidents can be costly 
a·s well as embarrassing. " Disk Fix" 
makes it possible to recover acci­

EC 

XE 

505 

510 

REM ++ GET CONTROL BYTE 
10 SEC ++ 

E=0:P=600 : T=TI 

Subscription 
Order Line 

dentally deleted files. Type in and 
save the program; then run it to 

PK 
MH 

AK 

515 
520 

525 

C=3: GOSUB 620 
IF ETHEN PRINT ".";: RE 
TURN 
IF B$=CHR$(24) THEN A=2 

1-800-247-5470 
In IA 1-800-532-1272 

create a machine language file 
named DISKFlX.COM. (Don't use 
that name for the BASIC program 

4:F=4 : RETURN that creates the file.) The filemaker 
KD 
EX 

530 
535 

FOR C=l TO LEN(C$) 
IF B$=MID$ (C$,C,l) THEN 

RETURN 

program also creates a backup copy 
of the file with the name DISK­

BH 540 NEXT : GOSUB 650 : GOTO 515 FIX.BKP (to use this file, change the 
MM 545 REM ++ GET DATA ++ extension .BKP to .COM). 
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Using DISKFIX.COM 
DISKFIX.COM is a machine lan­
guage program that runs from the 
DOS prompt; you needn't be a ma­
chine language expert to use this 
program, however. To recover the 
lost data, go to the DOS command 
level (A> or B>). If you are current­
ly in BASIC, the SYSTEM com­
mand takes you to the DOS 
command level. Insert the disk that 
contains Disk Fix; then type DISK­
FIX and press Enter. The drive 
lights for an instant as the computer 
loads Disk Fix into memory. When 
the light goes out, insert the disk 
that contains the file you want to 
recover. Press any key to begin the 
recovery process. The drive will 
light for a second time, then stop. 

At this point, the lost file has 
been recovered. If you perform DIR 
from the DOS prompt, the filename 
should appear in the directory, with 
a dollar sign ($) where the first 
character of the filename previous­
1 y appeared. (The dollar sign re­
places a marker which DOS placed 
there when deleting the file.) Now 
that the file is restored, you can 
rename it and perform any other 
operation you wish . Since it search­
es for all deleted files, Disk Fix also 
works in cases where you have de­
leted a group of related files with a 
wild-card command. 

It 's important that you under­
stand which files Disk Fix cannot 
recover. If you accidentally delete a 
file, Disk Fix can restore it only if 
you act before you write any addi­
tional files to the same disk. As long 
as no new files have been written to 
that disk, all the information in the 
deleted file is still intact and can be 
restored. If you save a new program 
on the disk, however, it may write 
over the deleted file 's data, destroy­
ing it forever . 

Disk Fix does not harm any 
other files on the disk. However, if 
you have deleted a file with a name 
like FFILE.BAS and the disk still 
contains the file $FILE.BAS, Disk 
Fix cannot work correctly. Since the 
recovered program is renamed from 
FFILE.BAS to $FILE.BAS, the disk 
now contains two programs of the 
same name. For this reason, you 
should avoid the practice of begin­
ning filenames with a dollar sign . 

This program takes advantage 

of the fact that deleting a file 
doesn' t erase its data from disk. 
Instead, DOS changes the first 
character of the filename to a mark­
er which indicates the file is de­
leted. As a result, DOS skips over 
the file whenever it searches the 
disk, making it impossible to use 
the file in a normal way. Disk Fix 
simply searches the disk's FAT (File 
Allocation Table) and replaces all 
deletion markers with dollar signs. 
The effect is to restore all previous­
ly deleted files . 

DISKFIX.COM Fllemaker 
For Instructions on entering this program. 
please refer to " COMPUTEl 's Guide to Typing 
In Programs" In this Issue of COMPUTE!. 

"N 10 CLEAR , 50000 ! 
H" 20 CLS 
01 30 READ AS: IF As="BF" THEN 50 
AE 40 PRINT CHR9<7>:PRINT "THE F 

IRST NUMBER IS BF,NOT ";As 
:END 

U 50 FOR X=1 TO 19 
M 60 FOR Y•1 TO 10 
LL 70 READ AS 
AS 80 NEXT Y 
CA 90 READ AS: G•G+VAL < "&h"+AS> 
SN 100 NEXT X 
~ 110 IF HEXS<Gl="4D1C" THEN RE 

STORE:GOTO 130 
KO 120 PRINT CHRS(7l:PRINT "ERRO 

R:CHECK END NUMBERS" :END 
NI 130 G=0 
QO 140 READ AS 
IF 150 FOR Xa1 TO 19 
PH 160 FOR Y•1 TO 10 
AE 170 READ AS 
NC 180 G=G+VAL<"&h"+As> 
IJ 190 NEXT Y 
PH 200 READ AS 
K" 210 IF G<>VAL<"&H"+ASl THEN 2 

50 
"H 220 G=0 
SE 230 NEXT X 
FB 240 GOTO 260 
NC 250 PRINT CHRS <7>: PRINT "ERRO 

R:CHECK DATA STATEMENTS I 
N LINE:";X*10+430:END 

~ 260 READ AS:IF AS<>"13" THEN 
X•20:GOTO 250 

JJ 270 READ AS: IF AS< >"C3" THEN 
X•20:GOTO 250 

280 PRINT "CONGRATULATIONS! ! 
DATA IS OKAY!! <WHEW!l" 

"O 290 RESTORE 
FL 300 XX =50000 ! 
CA 310 READ AS: POKE XX,VALC"&h"+ 

As> 
18 320 FOR X•l TO 19 
PD 330 FOR Ycl TO 10 
"p 340 XX=XX+l 
AC 350 READ AS 
BF 360 POKE XX,VAL<"&h"+As> 
HH 370 NEXT Y 
DE 380 READ AS: NEXT X 
~ 390 READ AS:XX=XX+l:POKE XX,V 

AL<"&h"+AS) 
JL 400 READ AS:XX=XX+l:POKE XX,V 

ALC"&h"+ASl 
AD 410 OPEN "DISKFIX.COM" AS #1 

LEN•l 
QN 420 OPEN "DISKFIX.BKP" AS #2 

LEN•l 
LC 430 FIELD #1,1 AS AS 

QI 440 FIELD #2, 1 AS AAS 
SH 450 FOR Q=0 TO xx-se000 ! : LSET 

A9•CHRS<PEEK(Q+S00l1!0!ll: 
AAS•AS:PUT #2:PUT #l:NEXT 

Q 

F" 460 CLOSE: END 
JS 470 DATA BF 
E" 480 DATA B4,0,CD, 16,B8,0 1 17,8 

E,DB,88,484 
LK 49l1! DATA 0, 17, BE, C0, B9, 3, 0, 51 

,BB,0,32D 
DN 500 DATA 4,B2,l11,B6,0,85,lll,81, 

6,8111,388 
Kl 51111 DATA 4,B4,2,CD, 13,59,EB,9 

2,0,80,3ED
"F 52111 DATA FC,0,74,7,B4,lll,CD,13 

,E2,DF,4CC 
OD 53111 DATA C3,89,3,lll,S1,8B,lll,8, 

B2,0,345 
~ 540 DATA B6,1,85,0,B1,1,B0,3, 

B4,2,387 
HF 55111 DATA CD, 13,59,E8,6D,lll,8111, 

FC,0,74,47E 
QK 560 DATA 7, B4, 0, CD, 13, E2, DF, C 

3,89,48,52111 
SL 570 DATA 20, BB, 0, 4, 80, 3F, ES, 7 

4,7,83,381 
R 580 DATA C3,1,E2,F6,E8,5,C6,7 

,24,EB,568 
KF 590 DATA F4,B9,3,0,51,BB,0,4, 

82,0,372 
LB 600 DATA B6,0,8S,0,B1,6,B0,4, 

B4,3,38D 
~ 610 DATA CD,13,59,EB,31,0,80, 

FC,0,74,442 
~ 620 DATA 7,B4,0,CD,13,E2,0F,C 

3,B9,3,4DB 
FD 63111 DATA 0,51,8B,lll,8,B2,0,B6, 

1,B5,332 
PL 640 DATA 0,B1,1,B0,3,84,3,CO, 

13,59,355
"H 650 DATA EB,C,0,80,FC,0, 74,6, 

B4,0,39E 
K 660 DATA CD,13,E2,DF,C3,B4,1, 

B0,0,CD,S96 
SO 670 DATA 13, C3 © 

A ttentlon 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 util ity, 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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Efficiency experts have long believed 
that as you reduce the number of 
keystrokes needed to perform a given 
operation, productivity goes up and 
the risk of errors goes down. "Fast­
Key" for the Commodore 64 allows 
you to create abbreviated commands 
that perform an entire line of BASIC 
commands with just a few keystrokes. 
FastKey abbreviations can be used in 
either direct mode or in a BASIC pro­
gram. A disk drive is required. 

I hate to type. That's why, for over a 
year, each time I sat down to my 64, 
the first program I loaded into my 
64 was a utility that allowed me to 
program the computer's function 
keys. The program has changed 
from time to time, but the concept 
has remained constant: commands 
that can be activated by a single 
key. The problem, of course, is that 
the 64 has only eight function keys, 
but I have a multitude of com­
mands I'd like to automate. That's 
why I wrote "FastKey." 

FastKey allows you to abbrevi­
ate virtually any command that will 
fit into a normal (BO-character) 
BASIC line. You select your own 
abbreviations, so they're easy to re­
member. The commands can be ex­
ecuted either in direct mode or in a 
BASIC program. Best of all, you can 
have over 8000 bytes of abbrevia­
tions in memory at once, while 

FastKey 

Ronald Cornell 

stealing only 437 bytes from BASIC 
program space. 

Entering FastKey 
Generator 
Program 1, "FastKey Generator," 
creates FastKey programs and defi­
nition files for later use. Since this is 
a machine language program, type 
it in using the "MLX" machine lan­
guage entry program found else­
where in this issue. Read the MLX 
instructions carefully before you 
type and save this program. When 
you run MLX, you'll be asked for 
the starting and ending addresses 
of the data you'll be entering. Here 
are the addresses you need for 
FastKey: 
Starting address: 0801 
Ending address: OBAS 

After you type and save all the 
data from Program 1, load it into 
your computer and list it. Although 
it's written in machine language, 
you can load, save, and run FastKey 
Generator just like any BASIC pro­
gram. When you run FastKey Gen­
erator, it moves itself to the top of 
memory and prints a reminder of its 
SYS address. 

FastKey Definition 
Program 
The next step is to write a short 
pseudo-BASIC program to define 
your key abbreviations and defini­
tions. The first line of the definition 

program will always consist of a 
SYS command which activates Fast­
Key Generator. It's also the only 
line of the program that actually 
runs in the normal sense. The re­
mainder of the definition program 
is simply information which Fast­
Key Generator processes to create a 
FastKey program or definition file. 
Here's what the first line should 
look like: 
100 SYS 40110 

The second line of the defini­
tion program tells FastKey Genera­
tor what to name the resulting 
FastKey file . This line should begin 
with a REM followed by a special 
character and the filename you 
wish to use. The special character 
will be either an at sign (@) or an 
English pound character (£). 

The @ sign tells FastKey Gen­
erator to create a FastKey program 
complete with key definitions. This 
is what you'll want most of the 
time, and certainly what you'll 
need the first time you run FastKey 
Generator. The £ sign, on the other 
hand, tells FastKey Generator to 
create only a FastKey definition file. 
This isn't a program, but a file con­
taining definitions that a FastKey 
program can load directly into 
memory (more on this later). 

So far, your definition program 
should look like this: 
100 SYS 40110 
110 REM @filename 
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The remainder of the program 
contains nothing but key defini­
tions. As an example, let's set up a 
definition to change all the screen 
colors . The first thing to do is to 
select an abbreviation . It can be as 
short as one character or as long as 
80 (which, of course, wouldn 't be 
very abbreviated) . Let's choose the 
abbreviation c to represent color. 
120 •c 

The asterisk(*) at the beginning 
of this line tells the program that 
everything else on the line is a key 
abbreviation. It also indicates that 
the next line in the file contains the 
key definition for the abbreviation: 
130 	POKE 53280,6:POKE 53281,6:POKE 

646,1 

That's all there is to it. Of 
course, you 'll want to define a few 
more abbreviations. Program 2 is a 
complete example of a FastKey def­
inition program. You may want to 
use the same definitions it contains, 
or you can simply use it as a model 
in creating your own definitions. 
When you're finished typing the 
definition program, save a copy to 
disk. 

At this point, you should have 
FastKey Generator installed in 
memory and a definition program 
residing in BASIC memory. When 
you run the definition program, the 
SYS in the first line transfers control 
to FastKey Generator. As it reads 
and defines each abbreviation, 
FastKey Generator prints the cur­
rent line number on the screen. 
When the conversion is complete, 
FastKey Generator writes a FastKey 
program to disk . 

If you load the resulting Fast­
Key program and list it, you'll see 
that it loads like a normal BASIC 
program. To install the new abbre­
viations, run the program as you 
would any BASIC program. 

Wedging Into BASIC 
FastKey wedges the new com­
mands into BASIC via the error 
vector. Whenever it encounters a 
BASIC statement that would other­
wise cause an error, the computer 
checks to see whether the first char­
acter in the command is a period(.), 
the marker that precedes every 
FastKey command. If the period is 
present, FastKey reads further and 
performs the abbreviated com­

mand. If not, it passes control to 
BASIC's normal error-processing 
routine. For instance, after you acti­
vate the example FastKey program, 
enter the following command: 
.c 

This command performs the 
color changes you defined in line 
130 of the definition program. After 
it performs the command, FastKey 
prints the command definition on 
the next screen line as a reminder of 
what's happening. 

It 's also possible to perform 
FastKey commands within a BASIC 
program. Enter NEW; then type 
this line and press RETURN: 
.100,C 

Again, the leading period signals 
that this line is intended for Fast­
Key- it's not an error. But this time 
the period is followed immediately 
by a line number. When it detects a 
line number, FastKey knows that 
you want to add the command as a 
program line rather than execute it 
immediately. FastKey prints the 
line to indicate that it has been 
added to memory. If you perform a 
LIST, you'll see that line 100 has 
been added to the current BASIC 
program. 

Definition Files 
The quotation mark (") is the only 
character that can't come at the be­
ginning of a key definition. The 
reason for this limitation concerns 
FastKey definition files. If you write 
a definition program that generates 
more than BK (8192 bytes) of abbre ­
viations, FastKey Generator will 
abort the generating process, tell 
you that it ran out of memory, and 
write as much of the FastKey pro­
gram as it can. You 'll know where it 
stopped because the current defini­
tion line number is printed on the 
screen . 

At this point, you would have 
to write a second FastKey program 
to handle the remaining defini­
tions. Or, even if size isn' t a factor, 
you may decide that you 'd rather 
have different versions of FastKey 
for different purposes. In either 
case, it would be inconvenient to 
stop what you're doing, save what­
ever is in BASIC, and load a new 
version of FastKey. 

FastKey definition files elimi­
nate this inconvenience. Whenever 

FastKey evaluates an abbreviated 
command, it checks the first charac­
ter following the period. If this 
character is a quotation mark, Fast ­
Key expects the remainder of the 
command to be the filename of a 
FastKey definition file. This file is 
loaded directly into memory, and 
the new abbreviations instantly re­
place the old ones. For instance, 
this command loads the file MY­
DEFS from disk and installs its defi ­
nitions in memory: 
."MYDEFS" 

I still hate to type, but FastKey 
has turned torment into a minor 
irritation . I hope it can perform the 
same service for you. 

Program 1: FastKey 
Generator 
Please refer to the "MLX.. artic le In this issue 
before entering the following listing . 

0801 :63 9C 00 0 0 9E 32 30 36 3E 
0809:33 3A A2 0 0 00 00 A9 57 40 
0811:85 FB A9 08 8 5 FC A9 AE BA 
0819:85 FD B5 37 A9 9C 85 FE 59 
0821 : 8 S 38 A2 04 A0 00 Bl FB FA 
0829:91 FD ca D0 F9 E6 FC E6 F3 
083l:FE CA D0 F2 A9 JD A0 08 48 
0839:20 lE AB 60 93 11 27 SJ DE 
084l:S9 SJ 20 34 30 31 31 30 F2 
0849 :27 20 S4 4F 20 41 43 S4 SS 
08Sl:49 S6 41 S4 4S 00 20 73 E6 
08S9:00 C9 40 F0 04 C9 SC 00 C3 
086l :FS E6 7A 00 02 E6 7B A2 C7 
0869 : 00 BE 87 9D C9 40 F0 03 lC 
087 l:EE 87 9D A0 00 Bl 7A F0 4S 
0879:03 ca 00 F9 ac 86 90 AS S6 
0881:7 A SD 84 9D AS 7B 8D SS SS 
0889:9D A9 00 SS F9 A9 AS SS 78 
089l:FA A9 00 SS F7 A9 ~SS 0F 
0899:F8 ~ FF D0 0B ~ 00 Bl E7 
08A1:7A 91 F9 F0 03 ca D0 F7 76 
08A9:C8 98 18 6S F9 SS F9 90 08 
08B1:02 E6 FA AS FA C9 BF 90 4S 
08B9:09 AS F9 C9 AS 90 03 4C SS 
08Cl:D7 9D 20 73 00 AA D0 FA A7 
08C9:20 73 00 8D 3A 03 20 73 31 
08Dl : 00 18 6D 3A 03 D0 03 4C E6 
08D9 :88 9D 20 73 00 20 73 00 38 
08El:20 73 00 C9 AC D0 F9 20 38 
08E9:73 00 ~ 00 Bl 7A 91 F7 SA 
08Fl :AA F0 03 ca D0 F6 AS F9 28 
08F9:C8 91 F7 AS FA ca 91 F7 42 
090l:C8 98 18 6S F7 SS F7 90 4D 
0909:02 E6 F8 20 73 00 AA D0 BS 
09ll:FA 20 73 00 20 73 00 20 06 
0919:73 00 AA 20 73 00 20 CD ES 
092l:BD A9 0D 20 D2 FF 20 73 6A 
0929:00 4C FS 9C 00 00 00 00 D6 
0931:A0 00 98 91 F7 38 AS 7A 26 
0939:E9 02 SS 7A B0 02 C6 7B AF 
0941:78 A9 36 SS 01 SS A9 02 D7 
0949:A8 A2 08 20 BA FF AE 84 13 
09Sl:9D AC SS 9D AD 86 9D 20 CA 
09S9:BD FF A9 EE SS FB A9 9D 7B 
0961:8S FC AO 87 9D F0 08 A9 0E 
0969:00 SS FB A9 A0 SS FC A6 B2 
097l:F9 A4 FA A9 FB 20 D8 FF BS 
0979:78 A9 37 SS 01 SS 60 A9 4S 
098l:El A0 9D 20 lE AB 4C 88 23 

80 	 COMPUTE! January 1987 



Train for the Fastest Growing Job Skill in America 

Only NRI teaches you to service all com uters 
as you build your own fully IBM­
compatible microcomputer 

With computers firmly established in 
offices-and more and more new 
applications being developed for every 
facet of business-the demand for 
trained computer service technicians 
surges forward. The Department of 
Labor estimates that computer 
service jobs will actually double in the 
next ten years-a faster growth rate 
than for any other occupation. 

Total systems training 
No computer stands alone ... 
it's part of a total system.And 
ifyou want to learn to service and 
repair computers, you have to under· 
stand computer systems. Only NRI 
includes apowerful computer system 
as part of your training, centered 
around the new, fully IBM-compatible 
Sanyo 880 Seriescomputer. 

As part of your training, you'll 
build this highly rated, 16·bit IBM­
compatible computer system. You 'll 
assemble Sanyo's "intelligent" key­
board, install the power supply and 
disk drive and interface the high­
resolution monitor. The 880 Computer 
has two operating speeds: Standard 
IBM speed of 4.77 MHz and a 
remarkable turbo speed of 8 MHz. 
It's confidence-building, real-world 
experience that includes training in 
programming, circuit design and 
peripheral maintenance. 

No experience necessary­
NRI builds it in 
Even if you've never had any previous 
training in electronics, you can succeed 
with NRI training.You 'll start with 
the basics, then rapidlybuild on them 
to master such concepts as digital 
logic,microprocessor design, and 
computer memory. You 'll build and 
test advanced electronic circuits using 
the exclusive NRI Discovery Lab®, 
professional digital multimeter,and 
logic probe. Like your computer, 
they're all yours to keep as part of 
your training. You even get some 

of the most popular 
software, including 
WordStar, CalcStar, 
GW Basic and MS 
DOS. 

Send for J()().page 
free catalog 
Send the post·paid 
reply card today for 
NRI 's 100-page, full·color catalog, 
with all the facts about at·home 
computer training.Read detailed 
descriptions of each lesson, each 
experiment you perform. See each 
piece of hands·on equipment you ll 
work with and keep.And check 
out NRI training in other high·tech 
fields such as Robotics,Data Com· 
munications, TV/AudioNideo 
Servicing, and more. 

If the card has been used, write to 
NRI Schools,3939 Wisconsin Ave., 
N.W., Washington,D.C.20016. 

NRI is the only technical 
school that trains you as 
you assemble a top-brand 
microcomputer. After 
building your own logic 
probe, you 'll assemble the 
" intelligent" keyboard ... 

... then install 
the computer 
power supply, 
checking all 
the circuits 
and connec· 
lions with 
NRl's Digital 
Multimeter. 
From there, 
you'll move on 
to install the 
disk drive and 
monitor. 

Ill;,lscHOOLS 

McGraw·Hill Continuing Education Center 
3939 Wisconsin Avenue. W • 1 ~ 
Washington, DC 20016 C'.J !lii 
We'll Give You Tomorrow. I. n 
IBM is a Reg1s1ere<l Trademark ot ln1ema11onal Business 
Machine CorporaltOn 



0989 : 90 40 45 40 4F 52 59 20 Dl 
0991:46 55 4C 4C 00 00 F9 90 64 
0999:00 00 9E 32 30 36 33 3A 90 
09 Al : A2 00 00 00 AD 00 03 48 C0 
09A9:AD 01 03 48 A9 50 85 FB 81 
09Bl : A9 08 8 5 FC A9 4A 85 FD 9A 
09B9 : 85 37 SD 00 03 A9 9E 85 BF 
09Cl : FE 85 38 SD 0 1 03 A2 22 10 
09C9 : A0 00 81 FB 91 FD CB 00 09 
0901 : F9 E6 FC E6 FE CA 00 F2 60 
0909 : 68 80 SE 9E 68 SD 50 9E 0C 
09El:A9 53 A0 08 20 lE AB 60 63 
09E9 : 93 11 46 41 53 54 4B 45 AE 
09Fl : 59 00 BE 34 03 AD 00 02 96 
09F9 : C9 2E F0 0B 00 06 20 C9 F3 
0A01 : 9F AE 34 03 4C BB E3 AD 40 
0A09 : 01 02 C9 22 D0 03 4C D0 75 
0All : 9F A0 50 A9 00 99 3E 03 A7 
0Al9:88 10 FA S D 35 03 AA AD 66 
0A2 1:01 02 C9 30 90 2E C9 3A 70 
0A29 : B0 2A 20 73 00 20 9E AD C6 
0A3 1: 20 F7 B7 A6 14 BE 36 03 FE 
0A39 : AS 15 BD 37 03 20 CD BO 7C 
0A4l:A9 00 20 02 FF EE 35 03 C7 
0A49 : A2 FF EB BD 00 02 F0 AE 40 
0A5l : C9 2C 00 F6 A0 00 EB BO 73 
0A59:00 02 F0 06 99 3E 03 cs 01 
0A6l : D0 F4 BC 38 03 A9 00 85 74 
0A69 : F7 A9 1\0 85 FB 20 C2 9F BD 
0A71 : A0 00 BC 39 03 Bl F7 F0 BA 
0A79 : 0B 09 3E 0 3 00 03 EE 39 2B 
0AB1 : 03 cs 00 f'l AD 38 0J CD A4 
0AB9 :J9 03 D0 05 cc JS 0J F0 A3 
0A9 l : 1 7 CB cs cs Bl F7 D0 03 lB 
01\99 : 4C 56 9E 98 18 65 F7 85 92 
0Al\l : F7 90 02 E6 FB 4C cs 9E AD 
0AA9 : CB Bl F7 85 F9 CB Bl F7 34 
0AB1 : 85 FA A9 80 BD J4 0J AD 75 
0AB9 : JS 03 F0 2 2 .Z\D 36 03 85 3B 
0AC1 : 14 AD 37 03 8 5 15 A0 00 24 
0AC9 : Bl F9 99 00 02 AA F0 03 08 
01\Dl : CS DO FS 20 C9 9F 98 18 55 
0AD9: 69 05 AB 4C .1\ 2 A4 A0 00 1\6 
0AEl : A2 00 Bl F9 30 0E 90 00 12 
0AE9:02 C9 00 F0 62 20 02 FF B9 
0AF1 : CS EB 00 EE SC JA 0J BE SF 
0AF9:3B 0J BO 30 0J A9 80 80 JF 
0B01 : JC 03 A9 9E 85 F7 A9 1\0 15 
0B"'9 : 85 FB 20 C9 9F A0 00 l\D ED 
0Bll : JD 0J CD JC 03 F0 17 Bl BF 
0Bl 9 : F7 30 03 CB 00 Fl cs 9B 9C 
0B21:18 65 F7 85 F7 90 02 E6 E0 
0B29 : FB EE JC 03 00 OF AE JB CD 
0B31 : 0J Bl F7 J0 0A 9 0 00 02 FF 
0BJ9:20 02 FF EB CB 00 F2 49 SB 
0B41 : 80 90 00 02 48 20 C2 9F 07 
0B49 : 68 AC JA 03 4C 45 9F 20 00 
0B5l : C9 9F A9 00 20 D2 FF A9 30 
0059 : 00 85 7A A9 02 85 7B 98 70 
0061 : A2 FF 86 JA 20 79 1\5 4C BB 
0B69 : El A7 78 A9 J6 85 01 58 26 
0871 : 60 78 A9 J7 85 01 58 60 SF 
0B79:A0 00 B9 02 02 F0 07 C9 E2 
0B8 l : 2 2 F0 03 cs 00 F4 98 1\2 FF 
0B89 : 02 1\0 02 20 BO FF 1\9 02 4E 
0B91 :A0 01 A2 08 20 BA FF 1\9 1\2 
0899 : 00 A2 FF A0 FF 20 05 FF BE 
eBAl : A2 80 4C SC 9E 00 00 00 60 

Program 2: Sample 
Definitions 
Please refer a he typing instruc ions 1n the 

article before entering this listing . 


RE 1000 SYS 40110 
DR 10 10 REM @FASTKEY PRG 
CA 1020 : 
MP 1030 REM(2 SPACES)CH ANGE co 

LOR DEFAULTS 

KG 1040 	 *C 
KM 1050 	 POKE 53280,6:POKE 5328 

l,6:POKE 646,1 
QP 1060 REM[2 SPACES)PEEK ZERO 

PAGE 
XQ 1070 	 *ZEEK 
GX 10B0 FOR I=251 TO 254 : PRINT 

PEEK(I);:NEXT:PRINT 
EJ 1090 REM LIST VECTORS 
RA 1100 *VEC 
KC 1110 FORI=76BT0779STEP2:PRI 

NTPEEK(I)PEEK(I+l ) : NEX 
T:FORI=78BTOB19STEP2 

QH 1115 PRINTPEEK(I)PEEK(I+l ): 
NEXT 

KF 1120 	 END 
QB 1130 REM{ 2 SPACES)COLD STAR 

T 
pp 1140 *COLD 
DX 1150 	SYS 64738 
FD 1160 REM[2 SPACES)WARM STAR 

T 
CG 1170 *WARM 
GD 1180 SYS 64767 
CB 1190 REM{2 SPACES)FI ND TOP 

{SPACE ]OF BASIC 
xx 1200 	 *HIMEM 
KP 1210 PRINT PEEK( 55) +25 6 *PEE 

K(56) 
KF 1220 REM FIND SIZE OF BASIC 

PROGRAM 
QM 1230 	 *SIZE 
GS 1240 	PRINT "PRG SIZE IS";(P 

EEK ( 45)+256*PEEK(46))­
(PEEK(43)+256*PEEK(44) 
) 

xc 1250 	 REM PRINT LAST FILE NA 
ME CALLED 

FD 1260 *NAME 
CA 1270 SYS 62913 
RC 1280 REM LI ST TO PRINTER 
FP 1290 *P 
RE 1300 OPEN4 ,4:CMD4: LIST 
DF 1310 REM END LIST TO PRINTE 

R 
BM 1320 *PE 
BQ 1330 PRI NT#4 : CLOSE4 
CD 1340 REM LOAD THE DI RECTORY 
PD 1350 *DIR 
GD 1360 LOAD"$ ", 8: LIST 
GE l J7 0 REM INITIALIZE THE ORI 

VE 
cs 1J80 *I 
QF l J90 OPEN15 , 8 ,15:P RINT#l5 , " 

I0: ":CLOSE15 
XS 1400 REM FOR/ NEXT FOR PROGR 

AMS 
MA 1410 *FN 
JH 1420 FOR ! = l TO 100:NEXT 
SM 1430 REM GET FOR PROGRAMS 
PB 1440 *G 
HD 1450 GET K$: IF K$= "" GOT014 

50 
PK 1460 REM DI SK GE 'r FOR P ROG R 

AMS 
PB 1470 *DG 
PG 1480 GET #2 ,A $ :S=ST :A$=A$ +CH 

R$(0) 

MM 1490 REM DATA STATEMENT 

PD 1500 *D 

RA 1510 DATA 

SD 1520 REM ERROR STATUS FOR 
 p 

ROG RAMS 
DC 153 0 *ERR 
GC 1540 OPEN15 ,8,1 5 : INPUT # l5,E 

, E$,T,S:PRINT E;E$:CLO 
SE15 

AG 1550 REM CHANGE TEXT COLOR 
{SPACE )ON SCREEN 

RB 15 60 *HUE 
GS 1570 FORI=55296T056295 :POKE 

I , 0 : NEXT 

GR 1580 	 REM ML LOAD FOR PROGRA 
MS 

MH 1590 * LOAD 
XO 1600 IFA=0THENA= l : PRINT " 

[ CLR) [ DOWN ) LOADING ... " 
: LOAD " FILE NAME " ,8, l 

JE 1610 REM RANDOM FUNCT I ON 
JE 1620 *RND 
pp 163 0 R=INT(RND(0)*1000)+1 
KE 1640 REM MEM FREE FUNCTION 
GM 1650 *FREE 
GM 1660 PRINT FRE( 0) - (FRE(0)<0 

)*65536 
JE 1670 REM STRIP NUMBER OF LE 

AD!NG SPACE 
DX 1680 *STRIP 
GB 1690 N$=MID$(STR$(N),2) : PRI 

NT N$ 
JM 1700 REM LIST 
BO 1710 *L 
ER 1720 LIST 
cc 17 30 REM FORMATTED TIME FUN 

CT ION 
HH 1740 *TIME 
AA 1750 A$=T I $:T$=LEFT$(A$,2)+ 

" "+MID$ (A$ ,2 ,2 )+" "+ R 
IGHT$(A$,2) :PRINT"TI ME 
= "T$ 

QE 1760 REM GO TO ML lo.ORK SPAC 
E 

SK 1770 	 *GO 
GA 1780 SYS 49152 
XM 1790 REM CLEAR ML lo.ORK SPAC 

E 
pp 1800 *CLRML 
JA 1810 FORI=49152 T053247:POKE 

I , 0 : NEXT 
QH 1820 REM CLEAR TOP OF SCREE 

N 
DJ 18 J0 	 *TOP 
JS 1840 FORI= l 024T01504:POKEI , 

32 :NEXT 
BS 1850 REM CLEAR BOTTOM OF SC 

REEN 
SH 1860 	 *BOT 
PA 1870 	FORI=l505T0202J :POKEI, 

32 : NEXT 
PB 1880 REM PRINT ASCII CODE 0 

F STRING 
PS 1890 REM DEFINE A$ BEFO RE C 

ALL 
PG 1900 	 *CODE 
HH 1910 	L=LEN( A$): FORI =lTOL : PR 

INT ASC(MID$(A$ , I ,l )); 
: NEXT 

© 

Attention Programmers 

COMPUTE! magazine is currently 
looking for quality articles on 
Commodore, Atari, Apple, 
and IBM computers (including 
the Commodore Amiga and 
Atari ST) . If you have an 
interesting home application, 
educationa l program, 
programming utility, or game, 
submit it to COMPUTE!, P.O. 
Box 5406, Greensboro, NC 
27403. Or write for a copy of 
our " Writer's Guidelines." 
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Finding an asterisk (*) next to a file's 
en try in the disk directory is an unset­
tling experience for any Commodore 
computer user. The asterisk denotes 
an unclosed or splat file, which can 
corrupt other files or even an entire 
disk if ignored. This Commodore 64 
utility allows you recover all the 
readable information from a splat 
file-a feat that's otherwise very dif­
ficu lt to perform. 

Has this ever happened to you? 
You're listing a Commodore disk 
directory and notice an asterisk (*) 
next to the name of one of the files. 
A glance at the disk drive manual 
tells you that this is an unclosed 
file, commonly known as a splat file 
(after the asterisk's resemblance to 
a splat of ink or paint). Other peo­
ple use the term poison file, refer­
ring to an unclosed file 's nasty 
ability to corrupt other files on the 
same disk. The asterisk stands as a 
warning that something we nt 
wrong when you created or wrote 
to the file. A splat file confuses the 
disk's organization, so it's impor­
tant not to write to any file on the 
disk until the unclosed file has been 
cleaned up. Even worse, the file is 
unreadable by normal means as 
long as it remains unclosed. 

What can you do about a splat 
file? According to the disk drive 
manual, one course is to validate the 
disk immediately. Validation pre­
vents damage to other files on the 
disk, but at the cost of losing every­
thing containeq in the splat file it­
self. If you list the directory after 
validation, you'll notice that the 
splat file has completely disap­
peared. Unless you had a backup 
copy of that file, its contents are lost. 

Help Is On The Way 
" Unsplat" serves those occasions 
when you need to recover the infor-

Unsplat 

Ronald Cornell 

mation in a splat file . It's a machine 
language program whose only func­
tion is to let you restore a splat file 
(no machine language expertise is 
needed to use the program). Notice 
the use of the term you. Unsplat 
can't recover a file without some 
direction from you; only a human 
has the intelligence to recognize the 
end of the file. But it does make the 
recovery process as painless as 
possible. 

Type in and save Unsplat with 
the "MLX" machine language entry 
program listed elsewhere in this is­
sue. Follow the MLX instructions 
carefully. When you run MLX, 
you'll be asked for the starting and 
ending addresses of the data you'll 
be entering. Here are the addresses 
you'll need to enter Unsplat: 

Starting address: 0801 

Ending address: OCOO 


Although it's written in ma­
chine language, Unsplat is de­
signed to load and run just like an 
ordinary BASIC program. When 
you run Unsplat, it begins by ask­
ing you to indicate the type of the 
file you wish to recover. This is the 
type which appears when you list 
the disk directory. Enter an S, P, or 
U to indicate a sequential (SEQ), 
program (PRG), or user (USR) file, 
respectively. Unsplat doesn 't work 
with relative (REL) files; that's not a 
serious limitation, since relative 
files are rarely corrupted. 

The second prompt asks you to 
enter the filename. If you omit the 
0: in front of the filename, Unsplat 
adds it for you automatically. 

Once Unsplat knows the file 
type and filename, it asks whether 
you wish to autocycle through the 
file or examine each sector of the 
file individually. If you don 't know 
the file's size, look at each file indi­
vidually (no autocycling). In this 
mode, Unsplat displays the con­

tents of each file sector in tum and 
proceeds to the next sector only 
when you indicate that it has not 
yet reached the end of the file . 

Autocycling is appropriate for 
large files which you believe to be 
mainly intact. When this option is 
selected, Unsplat reads automati­
cally through a designated number 
of file sectors before asking you to 
look at an individual sector to de­
termine whether it contains the 
file 's end. Unsplat can autocycle 
through as many as 200 blocks 
(50715 bytes). Of course, to use this 
option you must have some idea of 
the file's length. The directory 
won't help, since it always shows 
zero blocks for a splat file . Howev­
er, you may have some other means 
of guessing at the length (for in­
stance, a file containing graphics 
bitmap data must be at least 8000 
bytes long). 

It's usually best to be conserva­
tive when estimating the file 's 
length for autocycling. The major 
characteristic of a splat file is that it 
lacks the end-of-file marker that 
normally tells the drive not to read 
any more sectors. If you order the 
drive to read sectors past this point, 
it may interpret garbage bytes as 
track and sector information and 
attempt to access a nonexistent 
track or sector. If the disk drive 
locks up during an autocycle, you 
have probably overshot the file 's 
end. No harm is done, since Un­
splat does not write to the disk. 
Simply tum the drive off and on; 
then repeat the operation using a 
smaller number of sectors. 

Human Brain Required 
Sooner or later, you'll need to ex­
amine the contents of a sector to 
determine whether or not it con­
tains the last sector in the file . Since 
the file 's normal pointer system has 
been confused, there's no rational 

January 1987 COMPUTll 83 



way for a program to do this for while saving a program), only a 097 1 :9D 00 04 EG 0S EG 04 D0 DD 
you. It's up to you to locate the file's 
end as best as you can, based on the 
file's contents. 

Some files are easy to handle. 
In a word processing document 

small part of the file may remain. 
Data can also disappear as a 

result of disk operations performed 
after the splat file comes into exis­
tence. Each sector of a normal disk 

0979:EJ 
098l:FB 
0989:0G 
0991:8S 
0999:D0 
09Al:A9 
09A9:BJ 

20 
BS 
F0 
F7 
AE 
BA 
09 

CC 
FB 
lS 
B0 
AS 
A0 
20 

FF 
90 
JS 
02 
FB 
0B 
D2 

AS 
02 
AS 
CG 
D0 
20 
FF 

0S 18 
EG FC 
F7 E9 
FB AS 
AA BS 
lE AB 
C9 S9 

GS 
AS 
01 
F7 
0G 
20 
D0 

FS 
CG 
E2 
F7 
4G 
E0 
B3 

whkh you created, look for the last file begins with a pointer that tells 09B1:97 G0 A9 00 BS CC 20 E4 Gl 
sentence in the document. If the file 
contains a BASIC program, the task 
will be a bit more difficult, since 

the drive where to find the next 
sector in the file. If you write to a 
splat file, or write to other files on 

09B9:FF 
09Cl :CF 
09C9:A8 
09Dl:A0 

F0 
D0 
A2 
0B 

FB 
FC 
08 
AS 

A2 
EG 
20 
F9 

02 
CC 
BA 
20 

BG 
G0 
FF 
BD 

CD 
A9 
A2 
FF 

AG 
02 
SJ 
20 

lE 
JB 
4A 
GJ 

BASIC keywords such as PRINT are 
compressed into one-byte tokens 
when you save the program to disk. 

the same disk, one or more of these 
pointers may be corrupted . Dire re­
sults can occur when the disk's 

09D9:C0 
09El:FF 
09E9:FF 
09Fl:FF 

FF 
A9 
BS 
20 

A0 
GF 
03 
AS 

00 
2~ 

20 
FF 

A9 
9G 
AS 
C9 

08 
FF 
FF 
2C 

20 
20 
20 
F0 

B4 
AS 
AS 
0G 

C2 
EB 
D2 
A7 

However, characters in REM, DATA, 
and PRINT statements are stored 
exactly as they are typed in. Every 

pointer system gets confused. In­
stead of saving new data on an 
unused part of the disk, the drive 

09F9 :99 
0A01:99 
0A09:A9 
0Al1 : 09 

JC 
JC 
A0 
20 

03 
03 
0B 
D2 

CB 
20 
20 
FF 

D0 
AB 
lE 
C9 

F3 
FF 
AB 
S9 

A9 
G0 
20 
F0 

00 
A9 
B3 
0D 

7E 
lB 
11 
AE 

BASIC program ends with a marker 
consisting of three zero bytes in a 
row. In Unsplat's display, this end­

may put it in a sector that already 
contains data, destroying what was 
previously there. In the worst case, 

0Al9:C9 
0A2l:FF 
0A29 : 00 
0A31:20 

4E 
4C 
84 
99 

F0 
0F 
0S 
00 

4C 
0A 
CG 
04 

A9 
G0 
0S 
CB 

14 
CG 
A0 
D0 

20 
FC 
00 
FB 

D2 
A0 
A9 
Bl 

J9 
83 
BF 
29 

of-program marker appears as three several files can become cross­ 0A39:FB 48 29 80 4A BS 03 GB Gl 

@ characters in a row (@@@). 
When you tell Unsplat that 

linked, garbling large amounts of 
data. 

0A41 : 29 
0A49:C4 
0AS1:20 

3F 
0S 
lE 

0S 
D0 
AB 

03 
EB 
20 

99 
A9 
B3 

00 
BA 
09 

04 
A0 
20 

CB 
0B 
D2 

28 
9D 
49 

you've found the end, it asks 
whether you want to fine-tune the 
last file sector. In many cases, the Unsplat 

0AS9:FF 
0AGl:GS 
0AG9:G0 
0A71:20 

C9 
0S 
A9 
E4 

S9 
BS 
CB 
FF 

D0 
FB 
A0 
C9 

CE 
90 
0B 
0D 

18 
02 
20 
D0 

AS 
EG 
lE 
F9 

FB 
FC 
AB 
A4 

3G 
31 
FB 
AF 

final block will contain garbage be­
yond the spot where actual file data 
ends. Fine-tuning allows you to re­

Please refer to the " MLX" article in this issue 
before entering the following program. 

0A79:F9 
0A8l:C7 
0A89:A9 
0A9l:A9 

88 
09 
F0 
36 

A9 
AS 
A0 
BS 

S7 
0J 
0B 
01 

99 
C9 
20 
SB 

SJ 
30 
lE 
A2 

0B 
D0 
AB 
02 

20 
3F 
78 
20 

A7 
90 
BC 
3A 

move this garbage, one character at 
a time, until the last block holds 
only data from the original file. If 

0801:0C 
0809:J6 
0811:86 
0819:AB 

08 
J2 
02 
20 

0A 
00 
A9 
49 

00 
00 
D0 
08 

9E 
00 
A0 
20 

20 
A9 
0A 
C7 

J2 
0 1 
20 
09 

30 
SD 
lE 
AS 

64 
F6 
B2 
88 

0A99:C9 
0AA1:8S 
0AA9:FF 
0ABl:FB 

FF 
FE 
EG 
CS 

A9 00 
A0 00 
FD D0 
FD D0 

BS 
Bl 
02 
ED 

FD 
FD 
E6 
AS 

A9 
20 
FE 
FC 

0C 
D2 
AS 
CS 

4B 
E4 
9J 
C7 

you tell Unsplat to fine-tune, it dis­
plays the last two characters of the 
previous block and the first 254 

0821:0J 
0829 : D2 
08Jl:AB 
08J9:08 

C9 
FF 
4C 
0A 

J0 
A9 
4J 
A9 

F0 
JC 
08 
02 

0F 
A0 
20 
20 

A9 
0J 
JJ 
CJ 

0D 
20 
09 
FF 

20 
lE 
20 
20 

9J 
0B 
lJ 
SS 

0AB9: FE 
0AC1:37 
0AC9:3C 
0ADl : ll 

D0 
BS 
A0 
2A 

E7 
01 
03 
SS 

20 
58 
20 
4E 

CC 
20 
lE 
S3 

FF 
DB 
AB 
S0 

78 
09 
60 
4C 

A9 
A9 
93 
41 

81 
A4 
7A 
JE 

characters of the final block. just 
press N to remove a character from 
the end of the display. When the 

0841:6A 
0849:A9 
08Sl:BJ 
08S9:F0 

0A 
FJ 
09 
07 

A9 
A0 
C9 
C9 

02 
0A 
50 
SS 

20 
20 
F0 
F0 

CJ 
lE 
0B 
0J 

FF 
AB 
C9 
4C 

60 
20 
SJ 
S0 

CE 
D0 
56 
AE 

0AD9:S4 
0AE1:4S 
0AE9:41 
0AF1:20 

2A 
S2 
S4 
00 

0D 
54 
27 
0D 

11 
20 
20 
0D 

12 
27 
44 
4G 

49 
SJ 
49 
49 

4E 
S0 
SJ 
4C 

SJ 
4C 
4B 
4S 

FA 
2D 
D3 
BD 

block looks right, press Y. 
After the final block has been 

identified (and fine-tuned if neces­
sary), Unsplat directs you to insert a 
fresh disk and press RETURN. 
When you do so, the recovered file 

0861:08 
0869:09 
0871:84 
0879:C9 
088l:A4 
0889:08 
089l:D0 
0899:A0 

20 
A0 
F9 
0D 
F9 
A4 
E0 
10 

D2 
0B 
20 
F0 
F0 
F9 
A4 
84 

FF 
20 
BJ 
16 
EE 
99 
F9 
F9 

SD 
lE 
09 
C9 
C6 
SS 
C0 
A2 

6A 
AB 
20 
14 
F9 
0B 
10 
00 

0B 
A0 
D2 
D0 
4C 
E6 
90 
BD 

A9 
00 
FF 
09 
7J 
F9 
04 
69 

AD 
6A 
EF 
7A 
99 
JE 
El 
28 

0AF9:20 
0B01:2F 
0B09:0D 
0Bll :41 
0Bl9:SS 
0B21:4S 
0B29: 20 
0BJ1 :41 

S4 
S3 
0D 
4D 
S4 
20 
00 
S2 

S9 
2F 
4G 
4S 
4F 
28 
0D 
4S 

S0 
SS 
49 
3F 
2D 
S9 
0D 
4G 

4S 
29 
4C 
20 
4J 
2F 
42 
SS 

20 
JF 
4S 
00 
59 
4E 
4S 
4C 

28 
20 
20 
0D 
4J 
29 
20 
21 

S0 
00 
4 E 
41 
4C 
JF 
43 
0D 

AE 
4S 
4C 
14 
FD 
C0 
GC 
B4 

is written to disk. You can breathe a 08Al:0B 99 55 0B CS EB E0 04 AB 0B39: 48 4F S7 2~ 4D 41 4E S9 99 

sigh of relief at last. 
In some cases, you simply 

won't be able to recover the entire 
file. Splat files are most commonly 
caused by failing to close a file 
properly. Under circumstances that 
create such a file, it's common for 
the drive to fail to write the final 

08A9:D0 
08Bl : 8S 
08B9:A9 
08Cl:BJ 
08C9 : G8 
08Dl:D2 
08D9 : 0F 
08El:0B 
08E9:20 
08Fl:0D 
08F9:JA 

F4 
06 
17 
09 
C9 
FF 
C6 
A9 
BJ 
F0 
B0 

CS 
BS 
A0 
20 
59 
4C 
04 
2B 
09 
14 
ED 

CB 
F7 
0B 
D2 
F0 
C0 
20 
A0 
C9 
C9 
20 

84 
85 
20 
FF 
14 
08 
D2 
0B 
14 
J0 
D2 

F9 
FB 
lE 
C9 
A9 
AG 
FF 
20 
F0 
90 
FF 

A9 00 
BS 04 
AB 20 
4E F0 
14 20 
04 F0 
4C E9 
lE AB 
EG C9 
Fl C9 
AG 04 

64 
SS 
lA 
DJ 
4A 
B4 
BE 
90 
B0 
55 
FA 

0B41 :20 
0B49: 28 
0BS1:20 
0BS9: JS 
0BG1: 3J 
0BG9:2C 
0B71:11 
0B79 :44 
0B81: 20 
0B89: 00 
0B91:11 

4J 
JC 
00 
JG 
34 
SJ 
11 
49 
20 
13 
11 

S9 
JD 
J0 
J7 
3S 
2C 
11 
4E 
20 
11 
49 

4J 
32 
JA 
JS 
JG 
4D 
11 
47 
20 
11 
S3 

4C 
J0 
Jl 
J9 
J7 
13 
11 
2E 
20 
11 
20 

4S 
30 
32 
J0 
38 
11 
S2 
2E 
20 
11 
S4 

SJ 
29 
3J 
31 
39 
11 
4S 
2E 
20 
11 
48 

20 
3F 
34 
J2 
J0 
11 
41 
20 
20 
11 
49 

DS 
21 
0E 
21 
6S 
D4 
2S 
EB 
97 
97 
FE 

segment of data from its internal 
memory to the disk. Depending on 
what's happening at the time of the 

0901:9D 
0909:D2 
0911:02 
0919:1D 

lE 
FF 
AS 
BS 

02 
A9 
7A 
7A 

EG 
00 
48 
A9 

04 
AG 
AS 
02 

D0 
04 
7B 
BS 

El 
9D 
48 
7B 

20 
lE 
A9 
20 

SF 
SB 
BG 
42 

0B99: SJ 
0BA1:44 
0BA9: lJ 
0BB1:11 

20 
JF 
11 
4G 

S4 
20 
11 
49 

48 
20 
11 
4E 

4S 
20 
11 
4S 

20 
14 
11 
2D 

4S 
14 
11 
S4 

4E 
00 
11 
SS 

FJ 
29 
C0 
CC 

interruption, the drive buffer may 
contain anywhere from 1-255 char­
acters. Thus, it's very common for 

0921:8J 
0929:F8 
09Jl : 7A 
09 J 9:00 

AE 
E6 
G0 
BA 

20 
0G 
A9 
9D 

AA 
GB 
9J 
00 

Bl 
BS 
20 
DB 

84 
7B 
D2 
EB 

F7 
GB 
FF 
D0 

BS 
SS 
A2 
FA 

G4 
29 
FS 
AB 

0BB9 :4E 
0BC1: 20 
0BC9: 49 
0BD1:4S 

4S 
20 
4E 
SJ 

20 
20 
SJ 
S4 

S4 
20 
45 
49 

48 
14 
S2 
4E 

49 
14 
S4 
41 

53 
00 
20 
S4 

3F 
9J 
44 
49 

DE 
7A 
3F 
E7 

the very last sector of the file to be 
incomplete. You can't recover data 
that was never put on the disk in 

094l:A9 
0949:A9 
09Sl:02 
09S9:8G 

00 
GD 
20 
04 

BS 
A0 
CG 
84 

FB 
0B 
FF 
0S 

A9 
20 
A2 
20 

0C BS 
lE AB 
02 A0 
E4 FF 

FC 
A2 
00 
A4 

lE 
CJ 
AJ 
C9 

0BD9:4F 
0BEl:S0 
0BE9: S4 
0BF1: S2 

4E 
S2 
SS 
49 

20 
45 
S2 
S4 

44 
53 
4E 
49 

49 
SJ 
0D 
4E 

SJ 
20 
0D 
47 

4B 
S2 
00 
2E 

0D 
4S 
S7 
2E 

AE 
97 
A2 
BC 

the first place. In the most extreme 
case (for instance, if you lose power 

09Gl:0S 
09G9 : 0J 

91 
GB 

FB 
29 

48 
JF 

29 
0S 

80 
0J 

4A 
AG 

85 
04 

CJ 
BS 

0BF9 : 2E 0D 00 00 00 00 00 00 GA 
@ 
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Computers and Society 

David D T' ornburg .6..ssoc1o ·e Edi'o 

The Computerized Word 
While there will always be some els and views. Depending on the documents. In a well -designed sys­
who will continue to resist technol­ needs of the writer, different levels tem, these new documents are also 
ogy to their dying day, many writ­ can be used to express different written in hypertext so the process 
ers have finally realized that the kinds of ideas. The reader can de­ can go on indefinitely. 
computer is a powerful ally, not a rive a new power as well-a docu­ The reader of a hypertext doc­
demon to be cursed. The mystique ment can be read in completely ument can move along in a linear 
surrounding the novelist sitting at different sequences from the one in manner at one level but can go 
the old Underwood like Angela which it was written. deeper for descriptions of key 
Lansbury in "Murder, She Wrote" While my crystal ball is as words or concepts in the original. 
is being replaced by a practical rea l­ cloudy as anyone's, I think that the In some sense we try to accom­
ity: word processors. next breakthrough in writing will plish the same thing in traditional 

As a professional writer, I come when we break free entirely writing through the use of foot­
know that I would have chosen from paper-based documents . notes. Unfortunately, footnotes are 
another profession by now if it Books can be published on disk as viewed as clutter, and nested foot­
weren't for my access to a word easily as on paper. This new medi­ notes are nearly impossible to read. 
processor. I like to prepare easy-to­ um of publication will let us create The seeds for hypertext were 
read documents and to leave evi­ documents that can ' t be printed in firmly planted 40 years ago in an 
dence of my more glaring errors in the normal sense of the word. If a Atlantic Mo11thly article entitled " As 
the trash bin where they belong. document can be expressed in a We May Think," by Vannevar 

linear form, it probably should be Bush. The computer as we know it 
A New Writing Medium put on paper just because this me­ had yet to be invented, but in this 

dium is still easier to handle. If we trace the development 0£ writ­ landmark article (reprinted in 
ing implements from prehistoric CD/ROM: The New Papyrus, Micro­
times, most of the advances have Hypertext soft Press) Bush specified the de­
been devoted to the improvement The next breakthrough in writing sign of hypertext word processors 
of the finished product, not to any will come through the use of a con­ that have yet to be implemented. 
fundamental change in the writing cept called hypertext. Imagine that Douglas Englebart had read 
process itself. Even traditional word you are at your computer and Bush's article and, in 1962, pro­

you've just loaded a historical novel processors produce documents of posed implementing his ideas on a 
the sort one would create with pen about westward expansion. As you computer. The word "hypertext" 

read, you come across the name of and paper or with a typewriter. The was coined by Ted Nelson, author 
advantage of a word processor is Charles Fremont. You decide you'd of the underground computer clas­

like to know more about Fremont, that it allows the author greater sic, Computer Lib. 
flexibility in the arrangement, re­ so you move the cursor to his name 
arrangement, and correction of text. and press a key. You are immediately Wh~t Are We Waiting For? 
These features aside, the product is transported into another document There is no technological limitation 
the same as it has been for hun­ that provides a brief description of to the creation of a hypertext pro­
dreds of years-a paper document. this man. It may mention some of cessor; I have written one that runs 

While this application for com­ his activities, names of his principal on my 128K Apple Ile. The real 
puters is quite appropriate, the associates, and so on . As you read challenge is one of the mind. We 
computer has the capacity to do about Fremont your eye is drawn to are so accustomed to thinking of a 
much more-to become a new the name Kit Carson. You repeat document as a linear string of text 
writing medium. Rather than being the process and find yourself in a that it will take a lot of exposure 
just another tool for generating tra­ wonderful digression on this color­ and experimentation before we can 
ditional paper documents, the com­ ful character of the Old West. break our bonds with paper. 
puter can help facilitate the writer's Once you've rummaged for a As Marshall McLuhan once 
creative process and can allow the while, you return to the original said, "The medium is the message." 
creation of nonlinear documents text and continue reading. Hypertext is a new medium, and it 
that have no printed counterpart. This hypothetical journey will allow the expression of mes­

Rather than thinking of a docu­ through a hypertext document re­ sages that cannot be dreamed of in a 
ment as a linear body of text, you veals its basic structure: Any word pencil and paper world-as soon as 
can think of it as having many lev­ in the document can point to other we are ready to read them. @ 
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--~rrm 
The World Inside the Computer 

Fred D'lgnozio Associate Ed1ior 

Computers For Adult Literacy 
In his book Illiterate America 
(Doubleday, 1985), Jonathan ~o.zol 
unleashes a bombshell: 25 rrulhon 
American adults cannot read the 
poison warnings on a can of pesti­
cide, the front page of a newspaper, 
or a Jetter from their child's teacher. 
Another 35 million cannot read 
well enough to function succes.sf~l­
ly on their job. That's 60 millzon 
people- more than a third of all U.S. 
adults-who are functionally illiter­
ate. These figures cause the U.S. to 
be ranked 49th in literacy out of the 
U.N. 's 158 nations. 

Among disadvantaged minor­
ities the problem is even worse . 
Forty-seven percent of all ~]~ck 17­
year-olds are functionally 1lhterate. 
By 1990 that figure will be closer to 
50 percent. More than 40 percent of 
all welfare mothers cannot read or 
write. Jn Boston, 40 percent adults 
are illiterate. And in Utah, which 
spends more on education, per cap­
ita, than any other state, 200,000 
adults are unable to read well 
enough to find employment. . 

The numbers keep getting 
worse; we're turning out more and 
more illiterate children from our 
schools every year, and it's co.st~ng 
the U.S. an estimated $100 billion 
in Jost income. According to a na­
tional study on adult illiteracy, we 
are " A Na tion at Risk. " 

What Can Be Done? 
I think we can use personal com­
puters to fight illiteracy. As a com­
puter enthusiast, I have long been 
impressed with the way a personal 
computer can transfer power to an 
individual. In this case, the com­
puter needs to transfer the power of 
literacy to individuals. 

One company cannot solve t?e 
problem of adult illiteracy. on ~ts 
own. The problem is too giganhc. 
An industry group must ~e cre~ted, 
along the lines of the High Sierra 
Group. The group should come up 

with an industry-wide: 

•Design of a small, portable person­
al computer that can be put into the 
hands of millions of illiterate adults. 
•Design of educational software that 
teaches these adults some funda­
mental reading and writing skills­
in a practical, applied way relevant 
to these adults' daily lives. 

At a superficial level , the prob­
lem looks easy. We design the com­
puters and the software, and we put 
them into the hands of the needy 
individuals. Then they follow our 
programmed instruction, pull them­
selves up by their bootstra~s, and 
learn to read and write on their own . 

Nothing could be more naive. 
Kozol warns against the quick, 

easy technological fix . "Those who 
market personal computers," he 
writes, "have begun to foster an 
insidious idea that individual learn­
ers, sheltered in the privacy of their 
own homes, may now at last be 
able to determine, shape, and su­
pervise their own instruction. They 
can determine the pace, the pres­
sure, or the necessary repetition of a 
predetermined sequence of ideas. 
However they cannot shape the 
content; nor can they subvert the 
passive stance which the computer-. 
ized agenda has congealed ... Peo­
ple can press buttons . The but~ons 
allow them the illusion of manipu­
lation . It is a disarming substitute ... 
for anything like real control over 
their lives." 

Gaining Personal Control 
J have more faith in personal com­
puters than Kozol , but I think he 
has identified the central problem: 
It is lack of control-personal con­
trol over one's life . If an army of 
technological do-gooders desc~~d­
ed on adult illiterates prom1smg 
" Literacy Today the Programmed 
Way," the effort would surely f~il. 
Illiteracy is more than n?t kn~wmg 
how to read or write. Its a dismal 

swamp of environment, schoolin~, 
family life, personal values, atti­
tudes, and circumstances. And peo­
ple are sinking deeper and deeper 
into that swamp. Simply handmg 
them a personal computer wo~ld 
be a cruel trick. It would be like 
handing them an oar to save. them 
from drowning, then forgettmg to 
hold on at the other end. 

To rescue people from illitera­
cy, we have to give people both 
hope and control. And we have to 
make sure that the learning process 
doesn' t lie completely between the 
learner and the machine . Other hu­
man beings (fellow computer en­
thusiasts, that's you!) need to be 
involved. As Kozol says, "Mechani­
cal means too frequently have 
mechanistic ends." It is important 
to design the software and the ad­
ministration of the literacy program 
to make sure that we improve peo­
ple's lives and well-being, not just 
improve their literacy sc?re. . 

Adult illiteracy is a fnghtenmg, 
daunting problem. But it ~!so can ?e 
a wonderful opportunity. We re 
moving quickly to a new era~ a 
" post-Gutenberg" era, in ~~JCh 
books must coexist with telev1s10n, 
radio, movies, computers, videos, 
electronic music, and global tele­
communications. With the matura­
tion of compact disc technology, 
we'll be able to create interactive, 
multimedia books, complete with 
animations, Sesame Street-like 
dancing numbers and words, still 
photographs, and high-fidelity mu­
sic. Like our own personal storytell­
er, our books will speak to us, show 
us pictures, and teach us. 

Few literate adults are prepared 
for this new online, interactive, mul­
timedia world. Perhaps there is a 
way to train the vast numbers of 
illiterate adults so that they can en­
ter this world directly and be one 
step ahead of the rest of us. That's a 
goal worth shooting for. @ 
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DATA Statements 

Data items are numbers or words statement. You can use numbers or PL$ and a position BB$ are read 
that the computer works with. One strings. But you do need to be espe­ from the data. The DATA state­
way to get information into the cially careful that the data items ments in lines 40-70 are kept short 
computer is to use assignment match up with the variables exactly for this example, but you could put 
statements such as LET A= 4 or as you want them to be assigned. all the data into one or two state­
simply A= 6 (the word LET is op­ You can have any number of ments to save memory. 
tional on most computer versions of items in a DATA statement. When 
BASIC). Another way to get infor­ A Common Sourcethe computer finishes picking off the 
mation into the computer is to use data items in one DATA statement, Of Errors 
READ statements with associated it goes to the very next DATA state­ For some programmers, DATA 
DATA statements. A DATA state ­ ment in the program. The number of statements are the most common 
ment is ignored until a READ state­ items in the DATA statement does source of errors, especially if there 
ment is encountered in the not have to match exactly the num­ are lots of items with commas or 
program, but then the READ con­ ber of items in the READ statement, similar lines close together. If an 
tinues through any DATA state­ but eventually there do have to be error message refers to a line con­
ments in order, picking off the enough data items for all the vari­ taining a READ statement, it's like-
information on these lines. ables to be read. For example: 1 y that an incorrect DATA 

10 DATA 10,3,4 statement is the real cause of the 
Greater Efficiency 20 READ A,B,C,D,E,F,G error. When you type DATA state­
Here's an example of a DATA state­ 30 DATA 7,2,6,5 ments, you need to be especially 
ment with a READ statement that careful with the placement of com­
could replace seven LET assign ­

It doesn 't matter whether the 
mas. If there are several commas 

ment statements. 
READ statement comes before the 

together for null strings, be sure to 
10 READ A,B,C,X, Y,Z,NS 

DATA statement or vice versa. In 
type in the correct number of them. 

20 DATA 5,3,2,4,1,8,BOB 
fact, they do not even need to be 

And avoid inadvertently typing aconsecutive lines. In the example 
30 PRINT A*B+C comma at the end of your data list. 
When the computer comes to a 

above, some of the data items are in 
Also, period and comma keys are 

READ statement which contains a 
line 10 before the READ statement 

side-by-side on the keyboard, so 
variable name, it starts from the 

and some are in line 30 after the 
it's easy to type a period in place of 

beginning of the program and looks 
READ statement. It's important to 

a comma, which may be difficult to 
for the first DATA statement. The 

remember that the program ignores 
spot in listings on the screen. 

first item in the DATA statement is 
the DATA statements until the 

Note too that although your 
assigned to the first variable in the 

READ statement needs to look for 
program might not always stop 

READ statement. In this example, 
data, and then that the DATA state­

with an error message, something 
the value of 5 will be assigned to 

ments are used in the order they 
might not be working correctly. 

the variable A. Data items are sepa ­
appear in the program. 

Again, a DATA statement could be 
rated by commas. The next variable 

Quite often you'll see a READ 
at fault. For example, if you're read­

to be read, B, is given the very next 
statement inside a FOR-NEXT loop 

ing in notes for music and the tune 
data item, 3. The next variable, C, is 

to perform repeated operations, 
doesn't sound right, the numbers 

given the very next data item, 2. 
perhaps using subscripted variables 

for the notes in the DATA state­
This process continues. But you 

or variables in an array. Here's an 
ments would need to be checked.@ 

won't see any results of the READ 
example using strings: 
10 FOR C = l TO 9 

statement until you actually PRINT 20 READ PL$(C),BB$(C) 
something. Line 30 uses some of 30 NEXT C 

40 DATA QU1SENBERRY,P,SUND­the variables assigned to print a 
BERG,C

mathematical calculation. 50 DATA BALBONl,1B,WHITE,2B, 

The data items are always sep­
 BRETT,3B 

arated by commas and read in or­ 60 DATA BIANCALANA,SS,LAW,LF 
70 DATA WILSON,CF,BJACKSON,RF der, assigning each item to the 

variable name in the READ state­ The variable C is used as a 
ment. You can have one or any counter in the loop . With each pass 
number of variables in the READ through the loop a player name 
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~ Telecomputing Today 

-- Arion R Levi ton 

The Year To Come 
[Editor's Note: Readers should be ad­
vised that the predictions of colum­
nist Levitan below are likely to prove 
more a source of humorous, than of 
prognostic, value.] 

Astute readers who perused the last 
two issues of COMPUTE! are quite 
likely cognizant of the discussions 
generated by the November "Tele­
computing Today" column dealing 
with the highly competitive nature 
of today's commercial information 
services. The public discussions, 
both online and offline, were often 
high-spirited and passionate. In 
fact, in the heat of one online dis­
course, one person semijokingly re­
ferred to the column in question as 
an example of National Enquirer 
journalism. 

I wish that COMPUTE! colum­
nists were paid a fraction of what 
the average supermarket-checkout­
line-ta bloid flack pulls down . 
Hmmm.. .maybe a minor format 
change could launch me into the 
major remuneration league. How 
about "I CUT OUT MY MODEM'S 
CLOCK CHIP AND STOMPED ON 
IT," "ALIENS LIVE IN MY HOME 
COMPUTER," or "THE HACKER'S 
DIET-LOSE TWENTY POUNDS 
IN THREE SLEEPLESS DAYS," aU 
in bold 24-point type? 

Rather tasty, but on second 
thought, a wee bit tacky. Wait a 
minute: This is January 1987, right? 
Why not a little telecomputing 
prognostication for the coming 
year, a la Jeanne Dixon? What the 
heck! Let's give it a shot: 

•One of the top three consum­
er information services will be sold 
within the first three months of the 
year. Two of the current top ten will 
drop out of the business. General 
Electric's GEnie system will ad­
vance to the number 2 slot and 
force leader CompuServe to drop 

its 1200-bps rates below seven dol ­
lars an hour. 

• A realtiine multiplayer game 
(most likely in the Dungeons and 
Dragons genre) will be written for 
the Commodore Amiga that will be 
able to support four players con­
nected together by modem via the 
Amiga's multitasking capability. 
Someone will claim that the pro­
gram displays color graphics with 
occult significance if the program is 
decompiled and the code is reas­
sembled in reverse order. 

• The advent of home CD/ 
ROM units makes a big dent in the 
business of info services that focus 
on specialized database search and 
retrieval. Music isn' t the only thing 
that compact discs can store. A CD 
can store over 150 million bytes of 
information per disc. That's enough 
to hold entire encyclopedias, every 
automobile test report ever written, 
or the complete works of Shake­
speare. PC SIG, a distributor of 
public domain software for the IBM 
PC, is already selling a home 
CD/ROM unit for Jess than a thou­
sand bucks, and tosses in a single 
disc with its entire software library. 
The disc, which currently contains 
over a hundred megabytes of pro­
grams, can be returned to PC SIG 
for updates at a nominal fee . 

• At least ten affordable 9600­
bps modems that use standard tele­
phone lines to bring down the cost 
of accessing commercial infor­
mation services will be introduced 
by the end of Spring 1987. As inde­
pendently owned and operated 
BBS systems move into the fast 
lane, most of the commercial ser­
vices will be forced to drop their 
premiums for 2400-bps service. 

• Notwithstanding their speed, 
the new 9600-bps modems will be 
the end of the line for modems 
utilizing analog transmission tech­
niques. Pacific Bell will begin to 

market home service that allows 
concurrent voice and high-speed 
data transmission by the end of the 
year. 

• In an effort to entice new 
computer owners to get into the 
telecomputing habit, the major 
players in the info service game will 
include free 300-bps modems with 
their introductory sign-up kits as 
well as free time. 

• Single-chip modems will be 
readily available in speeds up to 
2400 bps for less than a hundred 
dollars . Several new computers will 
include an empty socket on their 
motherboards into which users will 
simply plug the modem chip of 
their choice. 

• The Cellular Phone system 
will embrace modems with a bear 
hug worthy of Hulk Hogan this 
year. Mobile phones with integrat­
ed modems will soon be standard 
equipment for the high-tech high­
way cruiser. High contrast, backlit, 
twisted element LCD displays will 
flip up from the dashboard, making 
it a snap to dial up your home or 
office computer. Don't worry about 
taking your hands off the wheel to 
key in data either. Speaker-inde­
pendent voice-recognition systems 
that fire off prestored macros will 
eliminate the need for most manual 
entry. 

•The IRS will introduce online 
filing of tax returns for businesses 
by the end of the year and for indi­
viduals by the end of 1988. Com­
p 1ete tax information and 
regulations will be available for pe­
rusal as well. The new process will 
have a major impact on the process­
ing time required for returns, add­
ing at least a month to the normal 
turnaround time. @ 
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software that uses the extended emulator that costs as much as a PC The personal computer industry ex­
ists in a peculiar state of schizo­ memory and 80-column screen of clone? The Amiga Sidecar may suc­

ceed because it offers an upgradephrenia because its two component the Commodore 128, and that the 
parts, hardware and software, keep path for the Amiga itself, providing same logic may prevent software 

a cost-effective way of adding a hardpulling in opposite directions. The that takes full advantage of the 
frantic pace of hardware develop­ disk and more memory. The Atari Apple IIGS from appearing as 

box, while a Jess complete emula­ment brings us a new generation of quickly as it would otherwise. 
tion, boasts a low price. And the more powerful machines every few Where two machines are so 

months. But since one piece of Mac can count on the fact that price different that upward compatibility 
hardware requires hundreds or isn't a viable alternative, many never stopped anybody from buy­
thousands of pieces of software, manufacturers are using add-on ing Apple products. Whatever the 
each of which takes time to write or outcome, the development of split­emulators to allow their computers 
translate, software can never keep to run software designed for anoth­ personality computers comes as no 

er. With IBM dominant in the in­ surprise to an industry that's alwayspace with hardware changes. As a 
dustry, it's no surprise that thegeneral rule of thumb, any time a been pulled in two directions. 

decent library of useful software makers of all three big-name 68000 
has been developed for a computer, machines-Commodore's Amiga, As expected, Atari has taken

Atari 's ST, and Apple's Macin­its hardware has become hopeless­ the first step towards a public stock 
ly outdated and a new model is on tosh-are currently working on offering. Going public may mean
the way. IBM compatibility, each in a slight­ big bucks for Tramiel and Co., but

The industry tries every way it ly different way. Apple is rumored it's also forced them to reveal a lot 
can to cope with this dilemma. to be readying a Mac with slots that of financial information. The Atari 
Many new products are designed to will support a plug-in PC. Atari prospectus sheds some interesting 
be upwardly compatible with older plans a stand-alone box that plugs light on its operations-some en­
ones. Like the Commodore 128 and into the DMA port, with a PC couraging, some Jess so. On the
the Apple Iles, they add new fea­ motherboard and memory, but no bright side, the Tramiels have
tures to an existing design, allowing 5 1/4-inch-disk drive or slots. Ami­ stemmed a tidal wave of red ink in a 
them to run software written for the ga's Sidecar is the most elaborate, short time, taking a company that
earlier machines. But the require­ with a PC motherboard, memory, a lost $60 million in '84 to a $12­
ment that the new computer be 5 1/4 -inch drive, and PC-compatible million profit in the first half of '86. 
compatible with the old one im­ slots. And the PC isn't the only But ST sales figures turn out to be 
poses restrictions on how much fur­ target for emulation. Commodore is smaller than commonly assumed. 
ther advanced the new machine encouraging the development of a As of September 15, 1986, about 
can be over the original. For ex­ 64 emulator (priced at $140) for the 150,000 were sold, with perhaps
ample, to maintain compatibility Amiga, and third-party Data Pacific half of those going abroad. While 
with the 6502 processor family, the has come up with Magic in a Sack, a some previous industry estimates 
GS uses the 65816, which, though software Macintosh emulator for had the ST outselling the Amiga by
more powerful, still doesn't quite the Atari ST. a considerable margin, it now
measure up to the 68000 used by Whether any of these emula­ seems likely that the two are close 
the competing Atari ST and Com­ tors will substantially boost com­ to even in U.S. sales, despite Atari's 
modore Amiga. puter sales remains to be seen. In six-month head start. The prospec­Another problem of upward order to get perfect compatibility, tus also notes the company's inten­
compatibility is that software firms the emulator has to duplicate the tion to build two- and four­
write programs for the least com­ hardware of the computer it's emu­ megabyte machines, a blitter chip mon denominator. If you sell a pro­ lating, making it cost almost as for fast graphics, a laser printer, and
gram for the Commodore 128, your much as the real thing. In the past possibly a 1280 X 960 display. Fi­
potential audience is 100,000 or so nobody has shown much interest in nally, it's interesting to see that al­
users . But if you limit the program's buying an Atari 2600 emulator for most a quarter of Atari's sales still 
power so it runs on the 64, you add the same price as an Atari 2600, or come from video games. Maybe2,000,000 64 owners to that audi­ an Apple II emulator for the 64 that we'll see that 2600 emulator for the 
ence. It seems likely that this think­ costs the same as an Apple clone, so ST yet.... @
ing has slowed the development of will anybody be interested in a PC 
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IBM Personal Computing 

Donald B. Trive te 

QuickBASIC 
If you like the IBM BASIC language, 
you're going to love Microsoft's new 
QuickBASIC Compiler. That is, once 
you get used to it. In the beginning, 
some IBM BASIC programmers may 
well find QB cumbersome and 
something of a bother to use. 

The first bump in the road is 
QuickBASIC's full-screen editor. In­
stead of typing line number 11 to 
insert something between lines 10 
and 20, as you would in IBM 
BASIC, you have to move the cur­
sor to the end of line 10 and then 
press the enter key. A space opens 
on the screen to allow statement 11 
to be added in its proper place. This 
would be easy enough if only I 
could remember to put the cursor at 
the end of the ·previous line before 
pressing the enter key. 

The next takes-getting-used-to 
item is deleting a line or parts of a 
line. QuickBASIC hasn't heard of 
CTRL-Backspace, instead it uses 
CTRL-D to delete everything to the 
right of the cursor, and CTRL-Y to 
delete a whole line. (Who can re­
member CTRL-Y?) On the other 
hand, I don't have type LIST 850­
950 to look at a portion of my pro­
gram; pressing the PgUp or PgDn 
keys instantly displays screens full 
of the program, and that's a nice 
feature. 

Menu Troubles 
While LIST and DELETE have their 
QuickBASIC counterparts in special 
keys, most of the IBM BASIC com­
mands don't (for those QB uses 
menus). There are five menus: File, 
Edit, View, Search, and Run; and 
each menu has what Microsoft calls 
dialog boxes-which are reaI!y lists 
of commands. Want to save a pro­
gram? You must press the ALT-F to 
drop down the files menu, select 
the SAVE command with the cursor 
keys, approve a file name from a 
dialog box, and finally press Enter. I 
could type SAVE "ABC" a dozen 

times by the time I go through all 
that, but you can't stand in the way 
of progress. 

To make up for these annoy­
ances, the QuickBASIC editor has 
some nice features that IBM BASIC 
doesn't. Want to move a whole 
block of statements from the top of 
the program to the end? Just call up 
the Edit menu and use the Cut/ 
Copy/Paste commands. Need to 
change every occurrence of the 
variable INCOME to GROSS? Use 
the Change command on the 
Search menu. QuickBASIC supports 
a mouse for moving around the 
screen and selecting commands, 
and if I had one, menu-driven edit­
ing might make more sense-and 
be more fun. 

Some Excellent Features 
Fortunately, there's a lot more to 
QB than the editor. Since there's no 
need for BASIC to distinguish be­
tween commands and program 
statements, line numbers are op­
tional. Instead of saying GOTO 60, 
you can say GOTO TOWN where 
TOWN replaces the line number 60 
(i.e., TOWN: PRINT VALUE). QB 
also allows you to use real subpro­
grams, called by a name, from 
which values may be passed back 
to a main program. 

Best of all, QB supports struc­
tured logic statements. For those of 
you who have never used a struc­
tured language like PL/1 or Pascal, 
that means you can control as many 
statements as you want with an IF 
statement. For example the follow­
ing is valid in QuickBASIC. 
IF TIMEl>lO THEN 
A=S 
B=IO 
C=20 

ELSE 
A=33.3 
8=165.23 
C = 66 

END IF 

It's possible, as any computer 
science student will tell you, to 
write entire programs without ever 
using a GOTO statement. That may 
be carrying structured program­
ming too far, but the structured IF is 
a much-needed addition to BASIC. 

There are features for the ad­
vanced programmer too: separate 
compilation of modules, each up to 
64K, and the ability to store mod­
ules in a library and link them to­
gether into programs; the ability to 
directly call assembly language 
routines; and support for IBM's En­
hanced Graphics Adapter (EGA). 

Compiler is a misnomer for 
QuickBASIC; it's really a complete 
BASIC language development sys­
tem. You can write the program 
using the full-screen editor, test it 
using the compile and run com­
mand (from a menu of course), 
which is the equivalent of IBM BA­
SIC's RUN, fix any errors, and then 
compile, link, and generate an exe­
cutable program (.EXE) . All that un­
der the QB umbrella. 

Or, if you dislike learning the 
new editing commands and using 
the pull-down menus, you may use 
the compiler functions of Quick­
BASIC in batch mode. Build the pro­
gram using IBM BASIC-but no 
structured programming or other 
advanced features allowed-and 
then invoke the QuickBASIC compil­
er by command. The compiler 
switches are identical to the ones in 
the IBM COMPILER-for example, 
QB TEST /x/o/e; would compile 
the program named TEST. The truth 
is, the more I use QB, the less I 
return to IBM BASIC to fix errors 
and make small changes; eventually 
CTRL-D will become second nature 
and IBM BASIC will become a relic. 

BASIC programs compiled by 
QB will execute on computers run­
ning either IBM DOS or Microsoft's 
version of DOS. And at just $99, 
QuickBASIC is a steal. @ 
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The Best ST BASIC? 

word processor-style features such Quick-which high-level language PLOT, POINT, POLYLINE, POLY­

FIL L, POLYMARK, PRINT AT, as search and replace, block copy, for the ST is as easy to program as 
move, delete, and so forth. A fin­BASIC, yet offers full access to sys­ PROCEDURE, PUT, RANDOM, 

tem features and an execution RBOX, RELSEEK, REPEAT-UN­ ished Gfa BASIC program can run 
TIL, RESERVE, RMDIR, PSAVE, only from within the editor/inter­speed that rivals assembly lan­

preter or the run-only interpreter. guage? If you answered Gfa BASIC, SEEK, SETCOLOR, SETTIME, 
This inconvenience is compensatedyou may be correct on all counts. SGET, SHOWM, SPOKE, SDPOKE, 
for by the fact that you can share the This exciting new ST language is SLPOKE, SPRITE, SPUT, SUB, 
40K run-only package freely. Thealready on the market in West Ger­ TEXT, TIME$, TITLEW, TRUE, 

TRUNC, TYPE, UPPER$, VAL?, editor/interpreter, by the way, ismany. It offers everything found in 
conventional BASICs, plus much, VDIBASE, XBIOS only about 55K. 
much more. Note that these keywords are What's The Catch?Cosmetically, a Gfa BASIC pro­ in addition to the keywords offered Will Gfa BASIC take the ST world gram resembles Modula-2 or Pascal by ST BASIC. The various MENU by storm? At this point, it's toocode. Line numbers are eliminated commands let you handle GEM early to tell. Written entirely in Ger­in favor of meaningful labels, and drop-down menus with ease and man, the user's manual is dated subroutines take the form of proce­ efficiency. New graphics commands August 1986-scarcely six weeksdures which are called by name. A (including BITBLT) are found in old at this writing. I've been able to procedure can accept parameters abundance, as are Unix-style DOS muddle through the manual aided from the main program and can use commands and many interesting by rusty college German and thelocal variables as well. Gfa BASIC functions. For system routines, fact that all Gfa BASIC keywordsalso allows recursion (a procedure XBIOS, BIOS, and GEMDOS are and menu titles are in English. But which calls itself). The language in­ added to GEMSYS and VDISYS. non-German speakers may want to cludes a host of new keywords: 

wait for an English translation. An Impressive Import ADD, ALERT, ARRAYFILL, Moreover, I haven't had Gfa BASIC 
ARRPTR, BASEPAGE, BGET, System long enough to evaluate its reliabil­
BIN$, BIOS, BITBLT, BMOVE, Potentially most impressive are the ity. The demo programs (a graphics
BOX, BPUT, C:, CHDIR, CHDRIVE, new commands EXEC and C:. EXEC editor and a terminal program) are 
CLS, CRSCOL, CRSLIN, DEC, DEF­ lets you load and execute a non­ impressive, but you would expect 
FILL, DEFLINE, DEFLIST, DEF­ BASIC ST application from within a demos to work well. Given the 
MARK, DEFMOUSE, DEFNUM, BASIC program. The C: command number of known bugs in GEM 
DEFTEXT, DFREE, DIM?, DIR$, calls a routine written and compiled itself, it wouldn't be surprising to 
DIV, DO-LOOP, DPEEK, DPOKE, in C. Both commands purport to find a few bugs in Gfa BASIC. 
DRAW, EVEN, EXEC, EXIST, EXIT allow full parameter passing. Gf a Despite these reservations, Gfa 
IF, FALSE, FATAL, FILES, FILE­ BASIC also supports the unary • BASIC is definitely worth notice, 
SELECT, FORM INPUT, FRAC, operator for C-style pointer opera­ not only because it shows what 
GEMDOS, GET, GRAPHMODE, tions. Together, these capabilities BASIC can be on the ST, but also 
HARDCOPY, HIDEM, HIMEM, IF­ pave the way for an intriguing sort because it points the way to an 
ELSE-ENDIF, INC, INFOW, IN­ of program which efficiently blends entirely new sort of BASIC-one 
KEY$, INP?, LOCAL, LPEEK, BASIC code with program modules that's able to reach beyond its own 
LPOKE, MAX, MENU menu$( ), written in other languages. confines and incorporate routines 
MENU KILL, MENU OFF, Gfa BASIC consists of two pro­ from other languages. By permit­
MENU( ), MIN, MKDIR, MONI­ grams: an interactive editor/inter­ ting a BASIC programmer to call C 
TOR, MOUSE, MOUSEX, MOUS­ preter, which you use to write and routines and even execute other ST 
EY, MOUSEK, MUL, ODD, ON test programs, and a run-only inter­ applications, this BASIC stretches 
BREAK, ON MENU GOSUB, ON preter, which runs only Gfa BASIC the definition of BASIC itself. 
MENU BUTTON GOSUB, ON programs. Compiling is not a sepa­

Gfa Systemtechnik rate process, as in most compiled MENU KEY GOSUB, ON MENU Am Hochhofen 108
MESSAGE GOSUB, ON MENU languages: To compile the pro­ D-4000 Dusseldorf 11 
IBOX GOSUB, ON MENU OBOX gram, you simply select Save from a West Germany
GOSUB, ON MENU, OUT?, menu in the editor/interpreter. The $79 (U.S.) 
PAUSE, PBOX, PELLIPSE, PRBOX, excellent, full-screen editor includes 
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lllJI INSIGHT: Atari 
Bil l Wilkinson 

Controlling Keyboard Input 
One of the most powerful features Atari eight-bit machines will have maximum size of the data he or she 
of the BASIC language is the IN­ to decide whether to go to the trou­ is supposed to input. Line 1110 is a 
PUT statement. Consider: This sin­ ble to use methods similar to those I bit of a trick: Since Atari BASIC does 

not allow us to PUT to channel 0 gle statement allows you to ask the am about to describe. 
user for numbers or strings and al­ The program here is an ex­ (the screen), we cheat and use non­
lows the user to do full-screen edit­ ample which will help familiarize existent channel 16, which just hap­

you with restricted keyboard input. pens to be translated by BASIC anding as he or she enters data. Yet all 
this power has its price. The INPUT Let's take a closer look at some of its the OS into (you guessed it) channel 
statement is extremely vulnerable inner workings. 0. And the two PUTs cause a cursor­

First, because we're using Atari and can easily cause programs to right and then cursor-left movement 
BASIC, I have violated my owncrash. to take place. (We do this because 
rules and placed the major subrou­ the POSITION statement does not For example, if your program is 
tine near the start of the program, actually move the cursor-the OSexpecting a number and the user 
with the mainline code following. I waits for a subsequent charactertypes a string-KABLOOEY. Ad­
did this because this major subrou­ output before moving it. These cur­mittedly, you can (and should) 
tine is very speed-critical, and every sor movements get the cursor to the TRAP this kind of error. But what 
little thing that can be done to make right location without actuallyabout the ·user who delights in 
it run faster is a help. Anyway, line changing the display.) using the cursor-control keys to 
1030 immediately sends us to themove all over the screen? Or the 

Special Cases main code, which starts at line 1400. one who hits the CLEAR key after 
The CNT variable simply countsNotice the OPEN of the keyboard your program has gone to the trou­
the characters we have passed so device in line 1430 and the alloca­ble to put 20 lines of information on 
far . It can never be less than zero or tion of some strings in line 1440. the screen? For a truly professional­
more than the maximum length of Then, after clearing the screen, looking program, you probably 
the field we are currently working we begin the main loop of this little want the capability to restrict data 
on. Then, within the loop, we get a example. In line 1500 we simplyentry to only those characters 
single keystroke. Lines 1150 andREAD from some DATA state­which you are expecting. And the 
1160 combine to cause either anments to find the position, size, and INPUT statement just won't work 
ESCape key or a RETURN key totype of a field on the screen which for this. 
force an exit from our formattedis to receive our ministrations . We 

BASIC Has The Answer input routine. And line 1170 takes have two special cases to take care 
Fear not; good old BASIC has an­ care of the special case of the back­of here: First, if the type code is an 
other answer. Most BASICs provide space character (check any Atariasterisk, we have exhausted our 
a way to get a single key from the BASIC or OS reference book to see DATA. (In a larger, real-world pro­
keyboard, and Atari BASIC is no which ATASCII codes normallygram, this would probably indicate 
exception. You simply OPEN the K: perform various editing functions). that it's time to save the contents of 
device on some channel, and then our various fields to disk, and so Finally, in line 1180 (where we 
GET characters (actually, bytes) on.) Second, if the length code is convert lowercase letters into up­
one at a time from that channel. zero, the string which is the last percase ones-certainly an optional 
Since the characters you get this item in each DATA statement is process), we begin to start our test­
way are not even echoed on the actually information to be dis­ ing. This rather simplistic example 
screen, you have a chance to filter played on the screen, so this partic­ program provides for only three 
the user's keystrokes and ignore or ular DATA statement does not types of fields: All alphabetic fields 
alter those you don't want. For ex­ cause any input processing (see (designated by an A type code), all 
ample, if you want only digits (for a lines 1530 and 1540). numeric fields (designated by an N 
numeric input), you could ignore all Assuming that we do have a type code), and "everything goes" 
non-numeric characters. field which requires formatted input fields (designated by the E type 

Sidelight: This type of problem processing, line 1520 causes the code). Lines 1190 and 1200 validate 
is not unique to BASIC program­ main subroutine at line 1100 to be the A and N types, respectively. 
mers. Any programmer using a lan­ called. This subroutine (in line 1100) Note that we also restrict the 

displays a line of dots on the screen guage which accepts input from a number of characters to the maxi­
which is intended to tell the user the screen editor as is built into the mum (line 1210-and PUT #16,253 
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simply sounds the bell on your 
Atari) . If all is going well, we add 
the character the user typed to our 
collected field (line 1230) and go 
back for another character. Lines 
1250-1290 are used to handle a 
backspace key. You should play 
with the PUTs a bit to figure out 
what they are doing. I will mention, 
however, that line 1260 serves to 
reduce the size of FIELD$ by a 
character. 

And that's about it. You're 
welcome to type in this program 
and try it, but don't expect it to do 
much. It is intended solely to get 
you started in using formatted in­
put, so it doesn ' t demonstrate what 
you can do with this nice formatted 
data once you have gotten it. (For 
example, once you have gotten a 
numeric-only field entered into 
FIELD$, how do you convert it to a 
number? Take a look at the VAL 
function.) 

Also, the very simplistic nature 
of my three field types (A, N, and E) 
means that some desirable features 
are missing. For example, try typing 
in a name containing a space for 
that first NAME field. Or try enter­
ing a decimal point as part of the 
ZIP CODE. To be really flexible, 
this program should handle a dozen 
or so different data-entry formats. 
But now the sad truth comes out. 

Atari BASIC is just too slow to 
do anything really fancy in the for­
matted entry subroutine . 1 have 
some much more exotic versions of 
this program written in BASIC XL 
and BASIC XE, but with Atari 
BASIC they tend to bog down way 
too soon . Still, for a particular pro­
gram you should be able to develop 
four or five different types to be 
handled, and still maintain reason­
able speed. And that is probably 
adequate. 

So play with this program and 
these concepts; improve it and add 
features. I'll even give you a few 
hints on directions to take. For ex­
ample, what happens when you 
add this line? 
1165 IF KEY = l25 THEN 1100 

Or how about "normalizing" a 
numeric input which includes a pos­
sible decimal point? For example, 
suppose you have a dollars-and­
cents field. What should your pro­
gram do if the user enters just 
dollars, with no decimal point and 

no cents? Or suppose the user enters 
three or more digits after the deci­
mal point-what should you do? 

Formatted Screen Data Entry 

KF 1 li'HIHIJ 	 REM 
Nft1010 	 REM PROGRAM TO SHOW 

PROTECTED INPUT 
KH 1020 	REM 
~ 1030 	GOTO 1400:REM <TO MA 

KE SUBROUTINES FASTE 
R> 

KJ 1040 	REM 
~ 1050 	REM MAIN SUBROUTINE: 
Lft1060 REM X,Y ARE SCREE 

N POSITION OF FIELD 
JL 1070 REM L IS MAXIMUM 

LENGTH OF FIELD 
~1080 REM TYPES IS ONE 

CHARACTER FIELD TYPE 
CODE 

KO1090 REM 
FL1100 POSITION X,Y:PRINT F 

ILLS<1,L>; 
Y.01110 POSITION X,Y:PUT #16 

,31:PUT #16,30 
FJ 1120 CNT=0:FIELDS="" 
~1130 REM MAJOR LOOP 
AP 1 1 4 0 GET # 1 , KEY 
~1150 IF KEY>127 THEN KEY= 

KEY-128 
"1160 	IF KEY•27 THEN RETUR 

N 
~ 1170 	 IF KEY=126 THEN 1250 
M 1180 	 IF KEY>96 THEN KEY=K 

EY-32:REM <LOWER CAS 
E GOES TO UPPER> 

LB1190 	 IF TYPES="A" THEN IF 
KEY<65 OR KEY>90 TH 

EN PUT #16,253:GOTO 
1130 

LK 1200 	 IF TYPES c "N" THEN IF 
KEY<48 OR KEY>57 TH 

EN PUT #16,253:GOTO 
1130 

U 1210 	 IF CNT >•L THEN PUT# 
16,253:GOTO 1130 

~1220 PUT #16,KEY 
JJ 1230 CNT • CNT+ 1: FIELDS ( CNT 

l • CHRS<KEY> 
ftF 1240 GOTO 1130 
FJ 1250 IF CNT=0 THEN PUT #1 

6,253:GOTO 1130 
Al 1 260 FIELDS ( CNT > ="" 
AB 1270 PUT #16,KEY:CNT=CNT­

1 
M1280 PUT #16,46:PUT #16,3 

0 
"K 1290 GOTO 1130 
Y. I 1300 REM 
~ 1310 REM THE MAIN CODE 
KK 1320 REM 
~ 13 3 0 REM IN THIS SAMPLE P 

ROGRAM, WE DEFINE TH 
E FIELDS 

m 1340 REM VIA DATA STATEME 
NTS 

KN 1350 	REM 
~ 1360 	 REM IN A MORE COMPLE 

X PROGRAM, THE INFO 
MIGHT COME 

EE 1370 	 REM FROM A FILE 
LA 1380 REM 
LB 13 90 REM 
KJ 1400 REM 
EA 1410 REM -- - INITIALIZATI 

ON -- ­
KL 1420 REM 
PP I 4 3 0 0 PEN # 1 , 4 , 0 , " K : " 
CA I 4 4 0 DI M F I ELD$ < 4 0 > , TYPE$ 

<1>,FILL$(40) 

ft6 1450 	FILLS=" • •.•......••. 

~ 1460 	 GRAPHICS 0 
LA 1470 REM 
IC 1480 REM NOW A SIMPLE LOO 

P TO GsT DATA FOR Fl 
ELDS ON SCREEN 

LC 1490 REM 
FA 1500 READ X, Y, L, FIELDS: TY 

PES=FIELDS 
n 1510 IF TYPES="&" THEN PO 

SITION 2,20:STOP 
~1520 IF L C> 0 THEN GOSUB 1 

100:GOTO 1500 
KF 1 5 3 0 P 0 S I T I 0 N X , Y : PR INT F 

IELDS; 
ftJ 1540 	GOTO 1500 
r.P 1550 REM 
AA 1560 REM IN A REAL PROGRA 

M, THE DATA FROM THE 
SH 1570 REM FIELDS WOULD NOW 

BE MANIPULATED IN S 
OME 

HD1580 REM WAY <PERHAPS PLA 
CED IN A DISK FILE> 

LO I 590 REM 
NN 1600 REM ================ 

Y. ft 1610 	 REM 
IA 	 1620 REM DATA TO DEFINE T 

HE FIELDS FOLLOW 
r.o 1630 REM 
~ 1640 DATA 7,2,0,NAME 
~ 1650 DATA 3,4,0,ZIP CODE 
HI 1660 DATA 2, 7, 0, MISCELLAN 

EOUS COMMENTS: 
KE 1 6 7 0 DAT A 1 2 , 2 , 2 0, A 
IH1680 DATA 12,4,5,N 
IC 1690 DATA 4,8,30,E 
ft 1700 DATA 7,15,0,=== THAT 

'S ALL FOLKS === 
CB I 7 1 0 DAT A 0 , 0 , 0 , l @ 

To receive 

additional 


information from 

advertisers in 

this issue, use 


the handy reader 

service cards in 


the back of 

the magazine. 
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News & Products--­

DEGAS Elite For The ST 

Batteries Included has released the DE­

GAS Elite design and graphic arts pro­

gram for the Atari ST computers. The 

$79.95 program includes all of the fea­

tures of the earlier $39.95 DEGAS pack­

age, plus extensive new capabilities for 

producing a wide range of computer 

graphics. 


Aimed at both the professional 
who uses computer graphics and those 
who enjoy recreational art production, 
DEGAS Elite has such advanced fea­
tures as multiple work screens for cut­
ting and pasting images, color cycling, 
enhanced text fonts and a font editor, 
plus Flip, Rotate, Distort, Airbrush, 
Shadow, and man y other tools. 

The program works with most 
popular graphics printers, color and 
dot-matrix, and is compatible with the 
PaperC/ip Elite word processor for the 
ST. 

Batteries lnc/11ded, 30 Mural St., 
Richmond Hill, 011tario, Canada L4B 185. 
Circle Reader Service Number 203. 

New Stickybear 
Apple Programs 
Weekly Reader Family Software has in­
troduced five new early-learning pro­
grams that use the popular Stickybear 

character and work on the Apple JI-ser­
ies computers. Included in the group 
are Stickybear Reading Comprehension, a 
multilevel reading program for ages 8 
to 11; Stickybear Drawing, an easy-to­
use drawing program for ages 7 and 
older; Stickybear Music, an introductory 
music program for ages 7 and older; 
Stickybear Basic, an easy introduction to 
the BASIC programming language, for 
ages 9 and up; and Math Word Problems, 
a program on learning to solve word 
problems, for ages 8 and up. 

Each of these packages sells for 
$39.95 and works on an Apple 11, II+, 
Ile, and Ile with a 48K minimum and 
DOS 3.3. 

Weekly Reader Family Software, 245 
Long Hill Rd., Middletown, CT 06457. 
Circle Reader Service Number 204. 

Pick Your Perfect College 
Mindscape offers a program that lets 
you enter your criteria for the ideal 
college or university and then lists the 
matches. The Perfect College includes 
information on more than 1650 accred­
ited four-year U.S. colleges and univer­
sities, with over 26 college-selection 
criteria such as cost, location, academic 
interest, and student/faculty ratio. The 
database is updated annually, and you 
can print out your results. 

The Perfect College is available for 
the IBM PC or PCjr with 128K memory, 
the Commodore 64 and 128, the Apple 
II series with 64K, and the Macintosh 
with 128K memory. It requires a single 
disk drive. 

Suggested retail price is $19 .95; 
The Perfect College is free with a pur­
chase of The Perfect Score, an SAT prep ­
aration program also from Mindscape. 

Mi11dscape, Inc., 3444 Dundee Rd., 
Northbrook, IL 60062. 
Circle Reader Service Number 205. 

Commodore Video Digitizer 
Eye-Scan is a video digitizer for the 
Commodore 64 and 128 that offers up 
to eight gray levels, 320 X 200 resolu­
tion, disk and 1525 printer support, 
image inversion, and pull-down win­
dows. The Eye-Scan cartridge plugs 
into the user port. 

The conversion time is approxi­

mately six seconds per gray level. Eye­
Scan is compatible with Koala, Doodle, 
Blazing Paddles, and other popular 
graphics programs, and it comes with a 
programmer's utility package that al­
lows programmers to use the image­
capturing algorithms in their own 
programs. 

Digi tal Engineering and Design, 
2718 SW Kelly, Suite Cl 65, Portland, OR 
97201. 
Circle Reader Service Number 206. 

Space Battle Simulation 
Star Fleet 1: The War Begins is a strategy 
space-battle game distributed by Elec­
tronic Arts for a variety of computer 
systems. As members of the Alliance, 
players must protect its outer regions 
against invading fleets of hostile aliens 
from the Krellan and Zaldron empires. 
Each player starts as a rookie cadet, 
with opportunities to role-play specific 
characters and experience both training 
and combat situations. 

While competing with others, 
players can work their way through the 
ranks to the ultimate honorary rank of 
Admiral Emeritus. Players command 
one of 36 galactic heavy cruisers to 
defend the Alliance. Part of the chal­
lenge is to rescue starbases from enemy 
hands, capture and tow enemy vessels, 
lay mine fields, search for intruders, 
and repair damaged systems. 

Star Fleet 1 was created by Interstel 
and is the first in a series of advanced 
space-battle simulations. 

The program is available for 
$49.95 for IBM, Apple fl-series, and 
Atari eight-bit computers; $°39.95 for 
Commodore 64 and 128 computers; 
and $55 for Amiga, Atari ST, and Mac­
intosh computers. 

Electronic Arts, 1820 Gateway Dr., 
Sa11 Mateo, CA 94404. 
Circle Reader Service Number 207. 
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PHONE 
THE LOWEST THE BEST LINES 10-6 E.S.T. 

PRICES SERVICE OPEN M-FELECTRONIC ONE* 

CALL (6 I 4J 864-9994 • P .0. Box 13428 • COLUMBUS. OHIO 43213 

JUPITER LANDER ....•....... . 4.99 
(;AR=A~mmodore CLOSEOUT SOFTWARE POPEYE ..... . ......... _... .. 6.99 

ALL QUALITIES ARE LIMITED RADAR RAT RACE ............. 4.99 

SOFTWARE
C128COMPUTER •......... 259.99 


THRESHOLD ............. . ... 6.99 

KARATEKA .............. . .. 19.99 ALF COLOR CAVES . . . .. .. . . .. 3.99 LINKING LOGIC ............... 4.99 


C64 COMPUTER ...... .. .... 149.99 
64C COMPUTER ..... .. .... 179.99 
DISK DRIVE 1541C ....•.•.... 179.99 DANCE FANTASY ... .... 3.99 ALPHA BUILD .... , ........ ... 4.99PRINT SHOP .. .. .. . .. .. ... 27.99 


PRINT SHOP COM .. ..... , .... 24 .99 
 WEBSTER WORD GAME . ...... . 3.99 ALPHABET ZOO ............ .. . 3.99 

PRINT SHOP LIB . ............. 14.99 


1571 DISK DRIVE ...... 239.99 
LOGIC LEVELS .............. 3.99 COCONOTES ........ . ........ 3.99 


F·15 . ......................22.99 SEA HORSE .................. 6.99 

MONITOR 1802 ............. 179.99 


UP & ADD 'EM ............ ... . 4.99 

SILENT SERVICE . ......... . .. 22.99 HEY DIDDLE DIDDLE .....•. .... 3.99 


1902A RGB MONITOR ........ 279.99 

MOVI E CREATOR ... . . .•.. .... 4.99 

LEADER BOARD ............. 24 .99 TRAINS ............. . ... .. . . . 3.99 KORONIS RIFT .... . .......... 14.99 
MPS 1000 PRINTER . . . . . . . . . 239.99 
1350 MOUSE .. .. . .. .. .. . .. 44.99 

ARCHON .. . ................. 11 .99 
 UP FOR GRABS ............... 3.99 THE EIDOLON . . ..... ... .... . 14.99 
ONE ON ONE ..... . ..•....... 11.99 RHYMES/RIDDLES ... . ....... 3.99 RESCUE ON FRACTALUS . ..... 14.99 

PRINTERS 

1670 1200 BAND MODEM ..... 149.99 

FOOTBALL . . . . . . . ...... 11.99 TURTLE TOY LAND ....•.• . .. . . 2.99 SUSPENDER , ... . . ........ .. . 7.99 

STAR NX10 .. .. . .. .. .. .219.99 MAIL MONSTERS .......... 11 .99 DUCKS AHOY ............... 3.99 
 DEAD LINE ................... 7.99 

EPSON LX80 ... ............ 229.99 MULE ..................... 11.99 
 ESPIAL ...................... 2.99 SEA SPELLER ................4.99 

PANASONIC 10801 ..... . .... 219.99 MUSIC SET .......... .. .... .. 11.99 FRACTION FEVER ... ... ... .... 3.99 MEMORY MANOR .... . ...... .. 4.99 

PANASONIC 1091 I ........ .. 259 .99 PINBALL CONS . .. . ... ... . .... 11 .99 
 JUKEBOX ........ . ... .. .. .. . 3.99 EASY FINANCE .. ..... . . . ... . . 3.99 

SEIKOSHA SP1000VC ........ 169.99 SEVEN CITIES ........ ....... 11 .99 
 STORY MACHINE . .. .......... 3.99 MATH 1,2,3,4 .. ... ............ 6.99 

CITIZEN 120D ............... 169.99 BARDS TALE . .... ........ .. . 24.99 COSMIC LIFE . . . . . . . .... 3.99 
 DECATHLON ................ . 8.99 

STAR SG10C . . . . . . 189.99 SKY FOX . . . ................ 24.99 DELTA DRAWING ...... , ......3.99 
 BC QUEST FOR TIRES ........ . 6.99 

MISC. HARDWARE/MONITORS SUBLOGIC FOOTBALL . . ...... 29.99 FACE MAKER .... . ............ 3.99 RENDEZVOUS W/RAMA . . ... ... 9.99 
TYMAC INTERFACE . . . . . .... 39.99 SUBLOGIC BASEBALL . . . . . .. 26 .99 MR. ROBOT ..... ..... ........ 4.99 DRAGON WORLD ............. 9.99 

PPI INTERFACE ............. 34.99 FAST LOAD . .. , ......... .... 24 .99 
 GYRUSS . . ............ 3.99 AMAZON ................ .... . 9.99 

XETEC JR. . . . . . . . . . . . . . ... 36.99 MACH 5 .. . . . .. .. . . ........ 22.99 DIG DUG ................ .. ... 4.99 
 COMPUTER BASEBALL . ... ... 12.99 
XETEC SR. . . . . . .......... 56.99 MACH 128 .. . ... .. .... .. , .... 29.99 JAW BREAKER................ 4.99 EAGLES ......... . .......... 12.99 

TOTAL COMM. MODEM . . ..... 29.99 WORD WRITER 128 ........... 29.99 WIZARD PRINCESS .....•...... 7.99 
 FAHRENHEIT 451 ...... ... .... . 

SAMSUNG 14" COLOR SUPER PASCAL .. . ........... 49.99 SAMMY LIGHTFOOT ..... ..... . 4.99 WIZZARD OF OZ ......•.......9.99 


MONITOR .... ... . ...... .. 149.99 JANE ......... ......... ..... 34.99 TREASURE ISLAND ..... • . . .... 9.99 BELOW THE ROOT ... .. ...... . 9.99 

NAP AMBER 12" MONITOR .... 69.99 NEWSROOM ........• . . . .... 29.99 DALLAS QUEST .............. . 9.99 ALICE IN WONDERLAND ... .. .. 9.99 


SONY SIS DID 3'h' ' . . . . . ... 13.99/10 
VERBATIM S/S DID 31h" ... 13.99110 ATARIflfCTRONICSONY SIS DID 3'h'' ......... 18.99/10 


STONEHARDWARE ATARI SOFTWARE 
65XE 64k COMPUTER .... . .... 69.99 ATARI 520ST ATARI WRITER ... ............ 24.99 8-BIT ATARI SOFTWARE 

BOOXL 64k COMPUTER ....... . 69.99 • BLACK & WHITE MONITOR 
ATARI WRITER PLUS . . . ..... 29.99 SPECIALS
130XE 128k COMPUTER ...... 119.99 • 360k DISK DRIVE LOGO ....... . ..... . ....... . 26.99 
 MINER 2049ER ................ 4.99 

1050 DISK DRIVE ....•....... 124.99 • BUilT IN TOS 
MICROSOFT BASIC .... .. ..... 19.99 RIVER RAID .. . .... . ..........6.99 

ASTRA (THE ONE) . . . ... .... 249.99 • 512k KEYBOARD 
MACRO ASSEMBLER ...... . .. 19.99 POPEYE ...........•. .... . . .. 6.99 


• SOFTWAREASSEMBLER EDITOR ........ 19.99 

STAR NX10 .. . . . ... ........ . 219.99 SYN FILE . . . . . . . . . . . . . ..... 29.99 


PRINTERS DEFENDER . ....... ... ....... 2.99 

OIL'S WELL ... . .............. 4.99 
 ALL FOR 

STAR 1210 (ST.) ............. 179.99 SYN CALC . . ........ ....... . 29.99 COMPUTER BASEBALL .. . ... . 12.99 

PANASONIC 1080 I ... . . ... .. 219.99 PRINT SHOP . . . . . . . . ... 27.99 GEMSTONE WARRIOR ... ... . . 12.99 

PANASONIC 1091 I .......... 259.99 PAPER CLIP W/SPELL .. .... ... 37.99 Q·BERT ......... ..... .. ..... . 6.99 

EPSON LX80 . . . ........... 229.99 MUSIC PAINTER . . . . . . . , ..... 7.99 SKYWRITER ....... . . ........ 3.99 
 648°0 
TRACTOR (LX80) . . ..•..... . .. 24.99 PROOF READER ... ... 14.99 HOME FILING MANAGER .... ... 2.99 LIMITED QUANTITIES 
ATARI 1027 ....... .. ........ 99.99 HOME PLANETARIUM . . . ..... 27.99 SPRINGER ........ ........ .. , 3.99 
ATARI XM801 ...... . .. .... 179.99 SILENT SERVICE . . . . . . . . . ... 27.99 MUSIC COMPOSER . .. ......... 3.99 520 ST 

BASIC XE . . . . . . . ... 46.99 MILLIPEDE ...... ... ... . ......8.99 

ULTIMAIV .. ..... ... . ...... .. 39.99 TOPPER ... . ... .. .....•.... .. 3.99 COLOR SYSTEM 
ATARI HARDWARE 

ACCESSORIES 
STAR RAIDERS II. . . .. . 17.99 CROSSFIRE . . . . ........ . ..... 4.99
P.R. CONNECTION . . . 54.99 
TENNIS ... . .. .. •.•. .... 12.99 BC QUEST TIRES .....•........ 6.99 
US DOUBLER W/O DOS ....... 29.99 

POLE POSITION . . . . . . . . .... . 12.99 PITFALL .. ... .. . , ..... 6.99 79900US DOUBLER .... ......... ... 49.99 
FOOTBALL ............. . .. 12.99 FACE MAKER ......... .... . . .. 3.99 
XM301 MODEM .............. 37.99 

MISSION ASTEROIDS ...... . ... 7.99 UP FOR GRABS .............. . 3.99 ST SOFTWARE 
R· TIME 8 . . . . . . . . . . . ........ 44.99 

ULYSSES . . . . . . . . . . . .... 7.99 DELTA DRAWING ..... , . ..... . 3.99 PERSONAL PASCAL .......... 49.99 
RAMBO XL .................. 36.99 

DARK CRYSTAL ..... . ......... 7.99 FRACTI ON FEVER ......... ... . 3.99 HACKER II .. ............... . 29.99 
SUPRA lOOOE MODEM ........ 34.99 

ACTION ... .. .... . ... . ...... . 46.99 HEY DIDDLE DIDDLE .. . . .. 3.99 SPIDERMAN ..... .... ........ 14.99
SUPRA MICRO PRINT . . . . . ... 26.99 
SILENT BUTLER ............. 15.99 ADVENTURE CREATOR . . ...... 3.99 BRIDGE 40 .......... _....... 19.99 
SUPRA 11501NTERFACE .... .. 39.99 
FLIGHT SIMULATOR II . .. . •.... 29.99 NIBBLER . .. .. . ............. . . 4.99 STRIP POKER ......... ... . . . 27.99 
XETEC INTERFACE ........... 39.99 

PAC MAN ....... .. ........... 2.99 MEMORY MANOR . . ........ ... 6.99 N. VISION ................ . .. 27.99 
ATARI 850 ...... . ........... 109.99 

STAR RAIDERS ............... 2.99 LOGIC LEVELS .. ..... . . ...... 6.99 DEGAS ................ . . ... 27.99 
VOICE MASTER . ...... ....... 59.99 

ASTEROIDS ... . . .... . ... ... .. 4.99 SALESMAN EXPENSE .. . . .. ... . 3.99 ROGUE .......... . .. ........ 27.99 
APE FACE (1200XL ONLY) ... .. 12.99 
QIX . ........ .. .............. 6.99 AQUATRON ...... . ..... ...... 4.99 SUN DOG ................... 27.99 
SUPRA MICRO STUFFER (64k) .. 59.99 
DIG DUG . . ...... .. ........... 8.99 SPACE INVADERS . . .... .. , .... 6.99 THE PAWN .... ... ... •.. . . . . . 29.99 


DISKETTES ROBOTRON ..... . . ....... . . . . 6.99 KABOOM .. .. .. . ............ . 4.99 WINTER GAMES .. .. ••. . ..... 26.99 

SONY S/S DID SY" ' . . ... . . 6.99/10 MS. PAC MAN ...... . ..... .. .. . 8.99 MEGAMANIA ... ... . ....... . .. 3.99 LEADER BOARD .. . ........ .. 26.99 

BASF SIS DID 51/" ' .. . 7.99/10 JUNGLE HUNT ..... . ....... ... 8.99 MATTERHORN .. . ... .. ... .. ... 6.99 SUPER HUEY .......... - . . ... 26.99 

MAXELL S/S DID SV• " ...... . . 8.99/10 JOUST .. . ... . .....•. •.. . . .. 12.99 PITFALL II .......... . .. . ...... 6.99 PRINT MASTER . .. ........... 26.99 

CENTECH S/S DID SV"' ...... 4.99110 E.T . .. .. ....... . .... ... .. . . .. 2.99 FROGGER ... .. ..... ..... .. .. 6.99 DATA MANAGER ST........ ... 49.99 

ELEPHANT DIS DID SV"' ..... 8.99/10 DONKEY KONG ............... 8.99 

NASHUA SIS DID 5V•" ....... 7 .99110 MUSIC COMPOSER ............4.99 
 QUANTITIES ARE LIMITED - DON'T BE LA TE TO ORDER 

HOW TO ORDER: CASHIER CHECK. MONEY ORDER, MASTERCARD' OR VISA· (ADD 4% FOR CHARGE CARDS) . . . NO PERSONAL CHECKS ... NO C.0 .D.'S ... SHIPPED 
U.P.S . . .. ALL PRICES SUBJECT TO CHANGE WITHOUT NOTICE. 

SHIPPING: ADD $3.00 ON ALL ORDERS UNDER $100.00 . . . ADD SS .00 ON ALL ORDERS OVER $100.00. ACTUAL FREIGHT CHARGED ON MULTIPLE ORDERS. 

INTERNATIONAL: ACTUAL FREIGHT CHARGED ON ALL ORDERS OUTSIDE THE CONTINENTAL UNITED STATES INCLUDING A.P.0 . 

POLICIES: NO RETURNS WITHOUT A RETURN AUTHORIZATION . .. NO RETURNS UNLESS DEFECTIVE. ALL DEFECTIVES WILL BE EXCHANGED ... NO EXCEPTIONS. 

PLEASE SPECIFY . . . 


CALL OR WRITE FOR FREE CATALOG 

CAll ElECTRONIC ONE f6 I4J 864-9994 P.0. BOX 13428 COlUMBUS. OHIO 43213 



----------------- -----

----CAPUTE!---­

ARS+CARS:IF CARS>10 THBiker Dave For Atari COMPUTE! Disk For Atari 
EN DONE=l:GOTO 1310The Atari version of this game from the 
 The October-December 1986 COM ­


LF 1315 FOR PP=53248 TO 53251:
November 1986 issue (Program 1, p. PUTE! Disk for Atari contains two pro­P OK E PP,0:NEXT PP 

ftE 1615 PP=ADR <P0S > : FOR YY=PP+42) has errors of two different types. 
 grams that should not have been 

25 6 TO PP+1023 : POKE VYFirst, the program contains a number of incl uded, and is missing one that 
,0 :NE XT VYbugs that were not initially detected in 
 should have appeared. First, the pro ­
OF 2830 P0S (I, 255) =BLS <I, 255>: 

testing. The program sometimes prints gram MLSTRING.SEP, which is on the POKE 53248,50:POKE 532 
4 9 ,139 : POKE 707,0:POKEinvisible ramps, prints ramps that inter­ disk, but does not appear on the menu, 

53251,120:PO K E 53250,fere with the tubes, or omits ramps. It is an accidental repeat of the program
180

also generates occasional unexpla ined 
 for the "Stringing Atari Machine Lan­

Second, a problem with our lister pro­
 guage" article in the September 1986 crashes, and neglects to clear the 
gram caused all inverse-video charac­ issue. More significantly, when you se­player/missile area to prevent player/ 
ters in the listing to appear as solid lect the menu item for the programmissile shapes from interfering with the 
inverse-video blocks. The following from the October 1986 " INSIGHT:title and end-of-game screens. To cor­
lines should be changed as shown: rect these problems, make the follow­
 Atari" column, you get the program 


RAMDISK.SEP. This, unfortunately, ising changes and additions: 
M2950 POSITION 1 , 2 : ? "{A} not the Atari 800XL RAMdisk program 

DD 1140 FOR I=I TO 20:POKE 705 <BJ<C><D><E><F><G><~J" 
from the column, but instead is an acci­,16•<RN D<0>• 15> :PO K E 7 :REM CONTROL A,B,C,D,E 

06,16•< RND< 0>*15> :IF P , F, G, H dental repeat of the " Atari 130XE Auto­
RO THEN PO K E 707,16•<R K62 960 POSITION 1,3:? "(!} mated RAM Disk" program from the 

(JJ(KJ{LJ<MJCNJCOJ{~JND<0>*15> September 1986 issue, which will not D" 1153 FOR 1=0 TO 2 
BE 1154 IF NOT <PRO> AND 1=2 work on the 800XL. Bill Wilkinson'smnrrr " :REM CONTROL I 

THEN 1156 ,J,K,L,M,N,O,P 800XL RAMdisk program is not on the 
IK 1155 IF PEEK(705+I>- INT< PEE DK3000 IF PRO THEN POSITION I October-December disk. It will be in­

K(705+1l/16 l* 16<4 THEN 5,5:? "i:aL;":POSITlON 15 
cluded on the January-March 1987PO K E ( 705+ I > , 8 , 6: ? "CIT!:":POKE 707 ,1 52 

FFl156 NE XT I 00 3040 POSITION 1,10:? "ouop q COMPUTE! disk for Atari. @
NG 1220 POSITION 14, 1 3 : ? TCARS \\\\\ \\\\\\\\\\ \\\ \\\a 

;: CARS=CARS+l:TCARS =T C bGrref\\\\\\" 

• 
Atanl< UP'::
SAC • • We specialize in Atari ® 

Hardware & Software copy systems. 
THE 1050 DUPLICATORr": The most powerful disk drive copy 
system ever developed for the ATARI ®. 

• The main purpose of the Duplicator Is to copy 
d isks/ You will be able to copy jus t about any disk' The 
copies you make will run on any Ator/ drrve. Coples 
mode with Iha Duplicator will run on any disk drive, 
unlike our competition whose copies will only run 
on their awn drives. The Duplicotor is fully ou tomotic. 
You need only insert source ond destine ·on d isks. 
Custom forma ts will be read and in furn reproduced 
on the backup cop y disk Our device will reproduce 
ony custom format or heovlfy copy-guarded scheme. 
bod sectors. double sectors. 19 through 24 sector 
formats will present no problem to he Duplicator 

• You will st/II hove single density, density and one 
half. and double density. When you hove o 
Duplicoror mstolled in o 1050 dllve. fhor d rive will be 
turned into true doub le dens ity. You wifl hove twice 
the d isk storage. Your drive wlff be compatib le with 
other double dens ity dllves os The Rona Indus. 
Percom. etc 

• High speed read & write. Your d isk dllve wlfl read 
ond load oil of your software. saving wear and leor on 
your dllve The 1050 d rive now reads one sector ot o 
nme This is slow ond ine ffic ient. With the Duplicator 
mstolled you will read eighteen sectors in the time it 
tokes standard. unenhonced drrves to read one 

·- . · -- .0°uPllcArlN6ricHNoro6iEs inc. 

• User friendly disk software wit/ be Included with 
every Duplicator. A slmple. menu dllven program wlll 
a llow you to copy oil of your software It wlll bock-up 
many new programs never be ore pornble Example: 
Goonfes and Never Ending Story by Datasotr• 
(weak sector). Hardball by Accolade'", Apshl Tr/fogy 
by Epyx'" (Fuzzy Track 39). Yes. ;he Duplicator Is 
now bockmg-up disks p ro tected Dy rhe WEAK and 
FUZZY sectors ond the copies will run on any drive 
and computer. 

• EASV 5-MINUTE INSTALLATION 
• fully Compatlble with XL and New XE Serles. 

Only
$14995* 

•~u• SJ SO to~~n~,~e":f~"X 
• Nv Store ~.sidentsodd Tn't 

Soles Ta1. 
Dealer inqu res ore welcome. co I 


let ouont1ty puce quote 

• Dupl1Cat0t pnce moy increase due to 

companont Shortage ona orice increases 

DUPLICATING TECHNOLOGIES IS 
PROUD TO PRESENT 

THE 520 ST 

DUPLICATOR™ 


Ou1 Famous 1050 DUPLICATOR has 
now been converted to se1v1ce the 
ATARI '" 520 ST. This •s a 1evolul!ono l'(. 
new. soflwme only, 01sk copy system 
Now you con bock-up heavily copy­
guorded and protec ted d isks And. 
most important. if new forms or sott­
wore protection should appear on the 
market. Duplicating lech ologies will 
provide you w i th the necessa ry 
sottwore upgrades 

Our exclusive ST 
DUPLICATOR'" comes 
complete with user 
friendly sottwore and 
1nstruct1ons ;,,~%5b~~s:J:e's"J.. 

• NY Store Residents odd T. % 
Sc'es To-r 

IJ ~~~N6~~ (516) 333-5504, 5712 
WEEKDAY !!!l!I!!! 

Formerly Gardner Computing ORDERS ONLY (516) 333-5805 lli!i 
99 Jericho Tpke., Suite 202, Jericho. N.Y. 11753 ~RED:R~~l~· (516) 333-5950 :;c i : ~ 

rERMS: We accept Ameflcan Express.. Visa. MasterCard and C.O D 01d01s Foreign orders musl be In U.S dollars All personal cnecks allow 14 aoy to c lear Sh1pp1ng 7-10 days 
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31 WAYS TO HELP YOU 

QUALIFY FOR THE JOB YOU WANT 


GET YOUR SPECIALIZED ASSOCIATE DEGREE IN BUSINESS OR TECHNOLOGY OR 

ACAREER DIPLOMA AT HOME IN SPARE TIME 


Train For One of these 

Money-Making Careers Below 


HOME STUDY MAKES IT EASY TO START! 
There's no need to quit your job or take time from your 
family or friends. As an ICS student, you learn at home. 
the hours you choose. You waste no time traveling 10 
class or standing in registration lines. And you never 
miss a paycheck. But you are not 
alone. Although your lessons are 
especial ly wri tten for home study. 
if you ever need a better under­
standing of something in your les­
sons. just phone or write to us and 
one of our instructors will get back 
to you with a detailed answer. 
HANDS-ON TRAINING AND EQUIP­
MENT INCLUDED WITH COURSE 

..411 The great thing about your train­
~ ing is that it's so complete. We 

start you at the very beginning ... 
w explain everything step-by-step. 
~ Your lessons are clearly written 
a. and fully-illustrated with photos. 
w 
a: 

charts. diagrams. examples ... 
whatever 11 takes to give you a 

~ total understanding of each sub· 
z ject or experiment. Everything 
w you need to complete your train­
~ ing-books. lessons. equipment. 
<t 
::!' 

testers-is included with 
course al no extra cost. 

your 
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RUSH me free facts and full information on how I can study at home for the "' 
career I have chosen. I understand I am under no obligation and no sales· 
man will visil me. CHECK ONE BOX ONLY. 

ASSOCIATE IN SPECIALIZED ASSOCIATE IN SPECIALIZED 
BUSINESS DEGREE PROGRAMS TECHNOLOGY DEGREE PROGRAMS 

w 0 Business Management 0 Electronics TechnoklQY 
(.!) 0 Account ing 0 Mechanical Engineering Tech. 

0 Business Management with option 0 Civil Engineering Tech.<t 
Q. 	 in Marketing O Electrical Eng ineering Tech. 

0 Business Management with op11on 
w in Finance
a: ------CAREER DIPLOMA PROGRAMS----­
~ 0 Microcomputer Repair z Basic Electronics w 0 TV N CR Repair 
~ D Computer Programming 

<t 0 High School 
D Catering/Gourmet Cooking::!' D Auto Mechanics 
D Bookkeeping0 
D HoteVRestaurant Management z 
D Drafting 
0 Veterinary Assistant 

w D Travel Agent 

<t 

> 
0 
::!' Name 
a: 	 0

• 
w ...Address Apl # __ 

0 
zCity/Slate/Zip _________________ 	 0 
u 
wPhone No. ( "' 1::1 A Subsidiary of Natianal Educatian Corporatian 

O Air Condit ioning & Refngeration 
O Electrician 
O Police Sciences 
D Alt 
D Small Business Management 
D W11dlife/Forestry Conservation I
D Diesel Mechanics 
D Gun Repair 
D Motorcycle Repair 
0 Surveying & Mapping 
D Fitness & Nutrition •1

w 
a: 
wDept DZSC6 ::c 

Age _,0 

Send today for free facts and a color brochure that 

could start you toward a satisfying new career. 


No obligation! No salesman will visit! 


The decision to invest your time, energy and money 
in preparing for a new career is not a simple one. Yet 
it may be the most important decision you will ever 
make. It can offer you the opportunity to qualify for 
the job you want ... more money, security and a bet­
ter way of life. 

At ICS we've spent close 10 a hundred years training 
people for exciting and profitable careers in a wide 
variety of fields. From our beginnings in 1891, we have 
expanded lo include dozens of different co urses. Over 
the years we have become a world leader in training 
for business. industry. science and technology. In fact. 
the ICS training method has proven so successfu l. 

....., I that over 9,000.000 students have enrolled and nearly 
- 2,000 American corporations have chosen the 

ICS training system for thei r own employees. 
Bethlehem Steel. General Electric. IBM. General 
Motors. Ford. Mobil and International Paper. to 
namea few. 

Self-Paced, Individualized Studies 
Choose a Degree Program- Associate 
in Specialized Business or Specialized 
Technology-or other specialized train­
ing leading to a Career Diploma. Train 
for an entry·level job or advancement 
where you already work. You study 
when you choose ... go as fast or slow 
as you like.-. 

...,..... FIRST FOLD HERE 
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COMPUTEl's Guide 

To Typing In Programs 


Computers are precise-type the pro­
gram exactly as listed, including neces­
sary punctuation and symbols, except 
for special characters noted below. We 
have provided a special listing conven­
tion as well as a program to check your 
typing-"The Automatic Proofreader." 

Programs for the IBM, TI-99/4A, 
and Atari ST models should be typed 
exactly as listed; no special characters 
are used. Programs for Commodore, 
Apple, and Atari 400/800/XL/XE 
computers may contain some hard-to­
read special characters, so we have a 
listing system that indicates these con­
trol characters. You will find these 
Commodore and Atari characters in 
curly braces; do not type the brace.s. For 
example, {CLEAR} or {CLR} instructs 
you to insert the symbol which clears 1-------------------------------l 
the screen on the Atari or Commodore 
machines. A complete list of these sym­
bols is shown in the tables below. For 
Commodore, Apple, and Atari, a single 
symbol by itself within curly braces is 
usually a control key or graphics key. If 
you see {A}, hold down the CONTROL 
key and press A. This will produce a 
reverse video character on the Commo­
dore (in quote mode), a graphics char­
acter on the Atari, and an invisible 
control character on the Apple. 

Graphics characters entered with 
the Commodore logo key are enclosed 
in a special bracket: [<A>]. In this case, 
you would hold down the Commodore 
logo key as you type A Our Commo­
dore listings are in uppercase, so shifted 
symbols are underlined. A graphics 
heart symbol (SHIFT-S) would be listed 
as 2· One exception is {SHIFT­
SPACE}. When you see this, hold down 
SHIFT and press the space bar. If a 
number precedes a symbol, such as {5 
RIGHT}, {6 2}, or [<8 Q>], you would 
enter five cursor rights, six shifted S's, 
or eight Commodore-Q's. On the Atari, 
inverse characters (white on black) 
should be entered with the inverse video 

-

Atarl400/800/XL/XE 
When you see Type 

<CLEAR> ESC SHIFT < 
<UP> ESC CTRL ­
<DOWN> ESC CTRL = 
CLEFT> ESC CTRL + 
CRil3HT> ESC CTRL a 
CBACI< 5} ESC DELETE 
<DELETE> ESC CTRL DELETE 
<INSERT> ESC CTRL INSERT 
CDEL LINE> ESC SHIFT DELETE 
<INS LINE> ESC SHIFT INSERT 
<TAB> ESC TAB 
CCLR TAB> ESC CTRL TAB 
CSET TAB> ESC SHIFT TAB 
CBELL> ESC CTRL 2 
CESC> ESC ESC 

Commodore PET/CBM/VIC/64/128/16/+4 
When '!bu 
Read: 

{CLR} 

{HOME } 

{UP ) 

{DOWN} 

{LEIT} 

{RJGHT } 

{RVS} 

{OFF} 

{BU<} 

{WHT} 

{RED} 

{CYN } 

{PUR} 

{GRN } 

{BW} 

{YEL) 

Press: See: 

ISHUT 11 CLR/HOME I Ii 
ICLR/HOME I • 

ISHIFT 11 t CRSR 1 I c 
11CRSR i 1m 

jsmFT jj-cRSR-18 . 
j-cRSR-10 

l crRt l~ ID 

j crRt l~ " 
ICTRL IC2:J •jcrRL IQJ Ci 

j crRt l[Q ~ 

j crRt lQJ 

ICTRL ICQ 
 ••aICTRL ICJ:] 
j crRt lQJ El 
j crRt jQJ m 

When'ft>u 
Read: 

g 1 ~ 

g 2 3 
g 3 ~ 

E4 ~ 
g 5 3 
g 6 ~ 

g 7 ~ 

g 8 ~ 

{ Fl } 

{ F2 l 

l F3 } 

l F4 } 

{ FS } 

{ F6} 

{ F7 } 

{ F8} 

-4 

See 

~ Clear Screen 

~ Cursor Up 


Cursor Down 

..."' Cursor Left 

+ Cursor Right. .. Backspace 
a Delet.e character 
D Insert character 
a Delete line 
a Insert line 

TAB key•a Clear tab 

D ·Set tab stop 

~ Ring buzzer 

~ ESCape key 


Press: See: 
jcoMMODORE j[2J a 
jcoMMODORE IQJ II 
jcoMMOOORE 10 .a 
jcoMMODOREI0 r!] 
jcoMMODOREI0 ~ 
lcOMMOOORE ImII 
jcoMMODORE IQJ C 
jcoMMODORE I0 : ':-~ 

jsu1FT jQg ..• 
~ •j smFTj~ II! 
IT] ••jsHITT jQ] 
QJ II 

jsHITT jQ] •I~ I • 
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key (Atari logo key on 400/800 models). 
Whenever more than two spaces 

appear in a row, they are listed in a 
special format . For example, { 6 
SPACES} means press the space bar six 
times. Our Commodore listings never 
leave a single space at the end of a line, 
instead moving it to the next printed 
line as {SPACE}. 

Amiga program listings contain 
only one special character, the left ar­
row ("-) symbol. This character marks 
the end of each program line. Wherever 
you see a left arrow, press RETURN or 
move the cursor off the line to enter 
that line into memory. Don't try to type 
in the left arrow symbol; it's there only 
as a marker to indicate where each pro­
gram line ends. 

The Automatic Proofreader 
Type in the appropriate program listed 
below, then save it for future use. The 
Commodore Proofreader works on the 
Commodore 128, 64, Plus/4, 16, and 
VIC-20. Don' t omit any lines, even if 
they contain unfamiliar commands or 
you think they don't apply to your com­
puter. When you run the program, it 
installs a machine language program in 
memory and erases its BASIC portion 
automatically (so be sure to save sever­
al copies before running the program 
for the first time). If you're using a 
Commodore 128, Plus/4 or 16, do not 
use any GRAPHIC commands while 
the Proofreader is active. You should 
disable the Commodore Proofreader 
before running any other program. To 
do this, either tum the computer off and 
on or enter SYS 64738 (for the 64), SYS 
65341 (128), SYS 64802 (VIC-20), or 
SYS 65526 (Plus/4 or 16). To reenable 
the Proofreader, reload the program 
and run it as usual. Unlike the original 
VIC/64 Proofreader, this version works 
the same with disk or tape. 

On the Atari, run the Proofreader 
to activate it (the Proofreader remains 
active in memory as a machine lan­
guage program); you must then enter 
NEW to erase the BASIC loader. Press­
ing SYSTEM RESET deactivates the 
Atari Proofreader; enter PRINT 
USR(1536) to reenable it. 

The Apple Proofreader erases the 
BASIC portion of itseU after you run it, 
leaving only the machine language por­
tion in memory. It works with either 
DOS 3.3 or ProDOS. Disable the Apple 
Proofreader by pressing CTRL-RESET 
before running another BASIC program. 

The IBM Proofreader is a BASIC 
program that simulates the IBM BASIC 
line editor, letting you enter, edit, list, 
save, and load programs that you type. 
Type RUN to activate. Be sure to leave 
Caps Lock on, except when typing low­
ercase characters. 

Once the Proofreader is active, try 
typing in a line. As soon as you press 
RETURN, either a hexadecimal number 
(on the Apple) or a pair ofletters (on the 
Commodore, Atari, or IBM) appears. 
The number or pair of letters is called a 
checksum. 

Compare the value displayed on 
the screen by the Proofreader with the 
checksum printed in the program list­
ing in the magazine. The checksum is 
given to the left of each line number. 
Just type in the program a line at a time 
(without the printed checksilm), press 
RETURN or Enter, and compare the 
checksums. If they match, go on to the 
next line. If not, check your typing; 
you've made a mistake. Because of the 
checksum method used, do not type 
abbreviations, such as ? for PRINT. On 
the Atari and Apple Proofreaders, 
spaces are not counted as part of the 
checksum, so be sure you type the right 
number of spaces between quote 
marks. The Atari Proofreader does not 
check to see that you've typed the char­
acters in the right order, so if characters 
are transposed, the checksum still 
matches the listing. The Commodore 
Proofreader catches transposition er­
rors and ignores spaces unless they're 
enclosed in quotation marks. The IBM 
Proofreader detects errors in spacing 
and transposition. 

IBM Proofreader Commands 
Since the IBM Proofreader replaces the 
computer's normal BASIC line editor, it 
has to include many of the direct-mode 
IBM BASIC commands. The syntax is 
identical to IBM BASIC. Commands 
simulated are LIST, LLIST, NEW, 
FILES, SAVE, and WAD. When listing 
your program, press any key (except 
Ctrl-Break) to stop the listing. If you 
enter NEW, the Proofreader prompts 
you to press Y to be especially sure you 
mean yes. 

Two new commands are BASIC 
and CHECK. BASIC exits the Proof­
reader back to IBM BASIC, leaving the 
Proofreader in memory. CHECK works 
just like LIST, but shows the checksums 
along with the listing. After you have 
typed in a program, save it to disk. 
Then exit the Proofreader with the 
BASIC command, and load the pro­
gram as usual (this replaces the Proof­
reader in memory). You can now run 
the program, but you may want to re­
save it to disk. This will shorten it on 
disk and make it load faster, but it can 
no longer be edited with the Proofread­
er. If you want to convert an existing 
BASIC program to Proofreader format, 
save it to disk with SAVE "filename",A. 

Program 1: Atari 
Proofreader 
By Charles Brannon, Program Editor 

1 rae GRAPH I cs 0 
110 FOR 1•1536 TO 1700:REA 

D A:POKE I,A:CK=CK+A:N 
EXT I 

120 IF CK<>19072 THEN ? "E 
rror in DATA Statement 
s. 	 Check Typing.":END 

130 	A=USR(1536l 
140 ? :? "Automatic Proofr 

eader Now Activated." 
150 END 
160 DATA 104,160,0,185,26, 

3,201,69,240,7 
170 DATA 200,200,192,34,20 

8,243,96,200,169,74 
180 DATA 153,26,3,200,169, 

6, 153,26,3, 162 
190 DATA 0,189,0,228,157,7 

4,6,232,224,16 
200 DATA 208,245,169,93,14 

1,78,6,169,6,141 
210 DATA 79,6,24,173,4,228 

,105,1,141,95 
220 DATA 6,173,5,228,105,0 

,141,96,6,169 
230 DATA 0,133,203,96,247, 

238,125,241,93,6 
240 DATA 244,241,115,241,1 

24,241,76,205,238 
250 DATA 0,0,0,0,0,32,62,2 

46,8,201 
260 DATA 155,240,13,201,32 

• 240, 7' 72, 24, 101 
270 DATA 203,133,203,104,4 

0,96,72,152,72,138 
280 DATA 72,160,0,169,128, 

145,88,200,192,40 
290 DATA 208,249,165,203,7 

4,74,74,74,24,105 
300 DATA 161,160,3,145,88, 

165' 203' 41' 15' 24 
310 DATA 105,161,200,145,8 

8,169,0,133,203,104 
320 	DATA 170,104,168,104,4 

0,96 

Program 2: IBM Proofreader 
By Charles Brannon, Program Editor 

10 	"Automatic Proofreader Vers 
ion 3.0 <Lines 205,2ri!J6 adde 
d/190 delsted/470,490 chang 
ad from V2.0) 

100 	DIM L•C500l,LNUMC500>:COLO 
R 0,7,7:KEY OFF:CLS:MAX•0: 
LNUMC0l•65536! 

110 ON ERROR SOTO 120:KEV 15,C 
HR•<4l+CHR•C70>:0N KEVC15> 
eosue 640:KEV C15) ON:BOT 

0 130 
120 	RESUHE 130 
130 	DEF SE8m&H40:W=PEEKC~H4A) 
140 	ON ERROR GOTO 650:PRINT:PR 

INT"Proofreader Ready.M 
150 LINE INPUT L•:V=CSRLIN-INT 

<LEN<L•>tW>-1:LOCATE V,1 
160 DEF SE8~0:POKE 1050,30:POK 

E 1052,34:POKE 1054,0:POKE 
1055,79:POKE 1056,13:POKE 
1057,281LINE INPUT L$:DEF 
SES: IF L••"" THEN 150 

170 IF LEFT$ CLS, 1> =" " THEN LS 
=MID•CL$,2>:GOTO 170 
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180 	IF VAL(LEFT$(L$,2))=0 AND 
MIDS<LS,3,1>=" "THEN LS=M 
IDS <LS, 4> 

200 IF ASC(L$))57 THEN 260 'no 
line number, therefore co 

mmand 
205 	BL=INSTR(L$," "l:IF BL=0 T 

HEN BLS=LS:GOTO 206 ELSE B 
LS=LEFTS(LS,BL-1> 

206 	LNUM=VAL!BLSJ:TEXTS=MIDS<L 
s,LENCSTRS<LNUMJ)+ll 

210 	IF TEXT$="" THEN GOSUB 540 
:IF LNUM=LNUM<P> THEN GOSU 
B 560:GOTO 150 ELSE 150 

220 CKSUM=0:FOR 1=1 TO LEN<LS> 
:CKSUM=<CKSUM+ASC<MID$(LS, 
I>>SI> AND 255:NEXT:LOCATE 
V,l:PRINT CHRS(65+CKSUM/1 

6>+CHR$(65+<CKSUM AND 15)) 
+" 	"+Lt 

230 	GOSUB 540:1F LNUM<P> =LNUM 
THEN LS<P>=TEXTS:GOTO 150 
'replace line 

240 GOSUB 580:GOTO 150 'insert 
th• line 

260 	TEXT$='"':FOR I=1 TO LEN<LS 
l:A=ASCCMIDS<Ls,I>>:TEXTS= 
TEXTs+CHRSCA+32S<A>96 AND 
A<123ll:NEXT 

270 DELIMITER=INSTR<TEXTS," "> 
:COMMANDS=TEXTS:ARGS="":IF 

DELIMITER THEN COMMANDS=L 
EFTS!TEXTS,DELIMITER-1>:AR 
GS=MIDS<TEXTS,DELIMITER+l) 

ELSE DELIMITER=INSTR<TEXT 
S,CHR$(34l >:IF D~LIMITER T 
HEN COMMANDS=LEFTS<TEXTs,D 
ELIMITER-l>:ARGS=MIDS<TEXT 
s, DELIMITER> 

280 IF COMMANDs<>"LIST" THEN 4 
10 

290 OPEN "scrn:" FOR OUTPUT AS 
#1 

300 IF ARGS="" THEN FIRST=0:P= 
MAX-1:GOTO 340 

310 	DELIMITER= INSTR (ARG$, "-" >: 
IF DELIMITER=0 THEN LNUM=V 
AL<ARGSl:GOSUB 540:FIRST=P 
:GOTO 340 

320 	FIRST=VAL<LEFTS<ARGS,DELIM 
ITER>l:LAST=VAL<MIDSCARGS, 
DELIMITER+! l > 

330 	LNUM=FIRST:GOSUB 540:FIRST 
=P:LNUM=LAST:GOSUB 540:1F 
P=0 THEN P=MAX-1 

340 FOR X=FIRST TO P:NS=MIOSCS 
TRS<LNUM<X>l,2)+" " 

350 IF CKFLAG=0 THEN AS="":GOT 
0 370 

360 	CKSUM=0:AS=N$+LS<Xl:FOR I= 
1 TO LENCA$J:CKSUM=<CKSUM+ 
ASCCMIDS<AS,IJJSI) ANO 255 
:NEXT:A$=CHRS<65+CKSUM/16l 
+CHRSC65+<CKSUH AND 15))+" 

370 	PRINT #1,AS+NS+LS<XJ 
380 	IF INKEVS< >" ,; THEN X=P 
390 	NEXT :CLOSE #1:CKFLAG=0 
400 	GOTO 130 
410 	IF COMMANDS=" LLI ST" THEN 0 

PEN "lptl:" FOR OUTPUT AS 
#!:GOTO 300 

420 IF COMHANDS="CHECK" THEN C 
KFLAG=1:GOTO 290 

430 IF COMHANDs<>"SAVE" THEN 4 
50 

440 	GOSUB 600:0PEN ARGS FOR OU 
TPUT AS *1:ARGS=<"":GOTO 30 
0 

450 	 IF COMMANDS<>"LOAD" THEN 4 
90 

460 	GOSUB 600:0PEN ARGS FOR IN 
PUT AS #1:MAX=0:P=0 

470 	WHILE NOT EOF(1J:LINE INPU 
T #1,LS:BL=JNSTR<Ls,• "l:B 
LS==LEFTS<LS,BL-1>:LNUM<Pl= 
VAL<BLSl:LS<P>=MIDS(LS,LEN 
(9TRS<VALCBLS))J+1l:P~P+1: 

WEND 
480 MAX=P:CLOSE #!:GOTO 130 
490 IF COMMANDS="NEW" THEN INP 

UT "Erase program - Are yo 
u sure"; LS: IF LEFTS CL$, 1>= 
"y" OR LEFTS<LS,ll="V" THE 
N MAX•0:LNUM<0l=65536!:GOT 
0 130:ELSE 130 

500 	IF COMMAND$c"BASIC" THEN C 
OLOR 7,0,0:0N ERROR GOTO 0 
:CLS:END 

510 IF COMMANDS< >"FILES" THEN 
520 

515 IF ARG~Mu THEN ARG$.::''A:" 
ELSE SEL•l:GOSUB 600 

517 	FILES ARGS:GOTO 130 
520 PRINT"Syntax error":GOTO 1 

3el 
540 P=0:WHILE LNUM >LNUM<P> AND 

P<MAX:P=-P+l:WEND:RETURN 
560 HAX=MAX-l:FOR X=P TO MAX:L 

NUM<Xl=LNUM<X+1l:LS<X>=L$( 
X+l>:NEXT:RETURN 

580 MAX=MAX+l:FOR X=MAX TO P+l 
STEP -l:LNUM<XJ=<LNUM<X-1> 

:LS<Xl=LS<X-l>:NEXT:LS<Pl= 
TEXTS:LNUMCP> •LNUM:RETURN 

60el IF LEFTS<ARGS,1l<>CHRS<34> 
THEN 520 ELSE ARGS=HIDS<A 

RGS,2l 
610 IF RIGHT$CARG$,1J=CHR$(34) 

THEN ARGS=LEFTs<ARGS,LEN< 
ARGS>-1> 

620 IF SEL=0 AND INSTR<ARGS,". 
"l=0 THEN ARGS=ARGS+".BAS" 

630 SEL=0:RETURN 
640 CLOSE #1:CKFLAG=0:PRINT"St 

opped.":RETURN 150 
650 PRINT "Error lt";ERR:RESUME 

150 

Program 3: Commodore 
Proofreader 
By 	Philip Nelson, Assistant Editor 

10 	VEC=PEEK(772)+256*PEEK(773) 
:L0=43:HI=44 

20 	PRINT "AUTOMATIC PROOFREADE 

R FOR ";:IF VEC=42364 THEN 

(SPACE)PRINT "C-64" 


30 IF VEC=50556 THEN PRINT "VI 
C-20" 

40 IF VEC=35158 THEN GRAPHIC C 
LR:PRINT "PLUS/4 & 16" 

50 IF VEC=l 7165 THEN L0=45 :HI= 

46 :GRAPHIC CLR:PRINT"l28" 


60 SA=(PEEK(L0)+256*PEEK(HI))+ 

6:AOR=SA 

70 	FOR J=0 TO 166:READ BYT :POK 

E ADR,BYT:ADR=ADR+l:CHK=CHK 

+BYT:NEXT 


80 IF CEIK<>20570 THEN PRINT "* 
ERROR* CHECK TYPING IN DATA 
STATEMENTS": ENO 

90 	FOR J=l TO 5:READ RF,LF,HF: 
RS=SA+RF:HB=INT(RS/256):LB= 
RS-(256*HB) 

100 CBK=CHK+RF+LF+HF:POKE SA+L 
F,LB:POKE SA+HF,HB:NEXT 

110 IF CHK<>22054 THEN PRINT " 
*ERROR* RELOAD PROGRAM AND 

(SPACE)CHECK FINAL LINE":EN 
D 

120 	POKE SA+l49,PEEK(772):POKE 

SA+l50,PEEK(773) 


130 IF VEC=l7165 THEN POKE SA+ 

14,22:POKE SA+l8,23:POKESA+ 

29,224:POKESA+l39,224 


140 PRINT CHR$(147);CHR$(17);" 

PROOFREADER ACTIVE": SYS SA. 


150 POKE HI,PEEK(HI)+l:POKE (P 
EEK(L0)+256*PEEK(HI))-1,0:N 
EW 

160 DATA 120,169,73,141,4,3,16 
9,3,141,5,3 

170 DATA 88,96,165,20,133,167, 
165,21,133,168,169 

180 DATA 0,141,0,255,162,31,18 
1,199,157,227,3 

190 DATA 202,16,248,169,19,32, 
210,255,169,18,32 

200 DATA 210,255,160,0,132,180 
,132,176,136,230,180 

210 DATA 200,185,0,2,240,46,20 
1t3412081 8 I 72 

220 DATA 165,176,73,255,133,17 
6,104,72,201,32,208 

230 DATA 7,165,176,208,3,104,2 
08,226,104,166,180 

240 DATA 24,165,167,121,0,2,13 
3,167,165,168,105 

250 DATA 0,133,168,202,208,239 
,240,202,165,167,69 

260 DATA 168,72,41,15,168,185, 
211,3,32,210,255 

270 DATA 104,74,74,74,74,168,1 
85,211, 3 ,32, 210 

280 DATA 255,162,31,189,227,3, 
149,199,202,16,248 

290 DATA 169,146,32,210,255,76 
,86,137,65,66,67 

300 DATA 68,69,70,71,72,74,75, 
77,80,81,82,83,88 

310 DATA 13,2,7,167,31,32,151, 
116,117,151,128,129,167,136 
,137 

Program 4: Apple 

Proofreader 

By Tim Victor, Editorial Programmer 

10 	C = 0: FOR I = 768 TO 768 + 
68: READ A:C = C + A: POKE I 
,A: NEXT 

20 	IF C < > 7258 THEN PRINT "ER 
ROR IN PROOFREADER DATA STAT 
EMENTS": END 

30 	IF PEEK <190 * 256l < > 76 T 
HEN POKE 56,0: POKE 57,3: CA 
LL 1002: GOTO 50 

40 PRINT CHRS <4>;"IN#AS300" 
50 POKE 34,0: HOME: POKE 34,1: 

VTAB 2: PRINT "PROOFREADER 
INSTALLED" 

60 NEW 
100 DATA 216,32,27,253,201,141 
110 DATA 208,60,138,72,169,0 
120 DATA 72,189,255,1,201,160 
130 DATA 240,8,104,10,125,255 
140 DATA 1,105,0,72,202,208 
150 DATA 238,104,170,41,15,9 
160 DATA 48,201,58,144,2,233 
170 DATA 5.7' 141, 1, 4, 138, 74 
180 DATA 74,74,74,41,15,9 
190 DATA 48,201,58,144,2,233 
200 DATA 57,141,0,4,104,170 6't 

210 DATA 169,141,96 ll:J 
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MLX Machine Language Entry Program 
For Commodore 64 

O 1s Cowper. Technical Edi or 

"MU(" is a labor-saving utility that a/laws 
almost fail-safe entry of Commodore 64 
machine language programs. 

Type in and save some copies of MLX­
you'll want to use it to enter future ma­
chine Iangauge (ML} programs from 
COMPUTE!. When you're ready to enter 
an ML program, load and run MLX. It 
asks you for a starting address and an 
ending address. These addresses appear 
in the article accompanying the MLX­
format program listing you're typing. 

If you're unfamiliar with machine 
language, the addresses (and all other 
values you enter in MLX) may appear 
strange. Instead of the usual decimal 
numbers you're accustomed to, these 
numbers are in hexadecim.il-a base 16 
numbering system commonly used by 
ML programmers. Hexadecimal-hex 
for short-includes the numerals 0-9 
and the letters A-F. But don't worry­
even if you know nothing about ML or 
hex, you should have no trouble using 
MLX. 

After you enter the starting and end­
ing addresses, you'll be offered the op­
tion of clearing the workspace. Choose 
this option if you're starting to enter a 
new listing. If you're continuing a listing 
that's partially typed from a previous 
session, don't choose this option. 

A functions menu will appear. The 
first option in the menu is ENTER 
DATA. If you're just starting to type in a 
program, pick this. Press the E key, and 
type the first number in the first line of 
the program listing. If you've already 
typed in part of a program, type the line 
number where you left off typing at the 
end of the previous session (be sure to 
load the partially completed program 
before you resume entry). In any case, 
make sure the address you enter corre­
sponds to the address of a line in the 
listing you are entering. Otherwise, you'll 
be unable to enter the data correctly. If 
you pressed E by mistake, you can return 
to the command menu by pressing RE­
TURN alone when asked for the address. 
(You can get back to the menu from most 
options by pressing RETURN with no 
other input.) 

Entering A Listing 
Once you're in Enter mode, MLX prints 
the address for each program line for 
you. You then type in all nine numbers 
on that line, beginning with the first two­
digit number after the colon (:). Each line 
represents eight data bytes and a check­

sum. Although an MLX-format listing 
appears similar to the "hex dump" list­
ings from a machine language monitor 
program, the extra checksum number on 
the end allows MLX to check your 
typing. 

\tVhen you enter a line, MLX recalcu­
lates the checksum from the eight bytes 
and the address and compares this value 
to the number from the ninth column. If 
the values match, you'll hear a bell tone, 
the data will be added to the workspace 
area, and the prompt for the next line of 
data will appear. But if MLX detects a 
typing error, you'll hear a low buzz and 
see an error message. The line will th en 
be redisplayed for editing. 

Invalid Characters Banned 
Only a few keys are active while you're 
entering data, so you may have to un­
learn some habits. You do not type spaces 
between the columns; MLX automatical­
ly inserts these for you. You do not press 
RETURN after typing the last number in 
a line; MLX automatically enters and 
checks the line after you type the last 
digit. 

Only the numerals 0-9 and the let­
ters A-F can be typed in. If you press any 
other key (with some exceptions noted 
below), you'll hear a warning buzz. To 
simplify typing, a numeric keypad is now 
incorporated in the listing. The keypad is 
active only while entering data. Address­
es must be entered with the normal letter 
and number keys. The figure below 
shows the keypad configuration: 

7 8 9 0 

SpaceI 
MLX checks for transposed charac­

ters. If you're supposed to type in AO and 
instead enter OA, MLX will catch your 
mistake. There is one error that can slip 
past MLX: Because of the checksum for­
mula used, MLX won't notice if you acci­
dentally type FF in place of 00, and vice 

4 

u 

1 

J 

A 
M 

5 

I 

2 

K 

6 

0 

B 

0 

3 
L 

c 
• 

F 
p 

E 

D 

I 

versa. And there's a very slim chance that 
you could garble a line and still end up 
with a combination of characters that 
adds up to the proper checksum. How­
ever, these mistakes should not occur if 
you take reasonable care while entering 
data. 

Editing Features 
To correct typing mistakes before finish­
ing a line, use the INST/DEL key to 
delete the character to the left of the 
cursor. (The cursor-left key also deletes.) 
If you mess up a line really badly, press 
CLR/HOME to start the line over. The 
RETURN key is also active, but only 
before any data is typed on a line. Press­
ing RETURN at ~s point returns you to 
the command menu. After you type a 
character of data, MLX disables RETURN 
until the cursor returns to the start of a 
line. Remember, you can press CLR/ 
HOME to quickly get to a line number 
prompt. 

More editing features are available 
when correcting lines in which MLX has 
detected an error. To make corrections in 
a line that MLX has redisplayed for edit­
ing, compare the line on the screen with 
the one printed in the listing, then move 
the cursor to the mistake and type the 
correct key. The cursor left and right keys 
provide the normal cursor controls. (The 
INST/DEL key now works as an alterna­
tive cursor-left key.) You cannot move 
left beyond the first character in the line. 
If you try to move beyond the rightmost 
character, you'll reenter the line. During 
editing, RETURN is active; pressing it 
tells MLX to recheck the line. You can 
press the CLR/HOME key to clear the 
entire line if you want to start from 
scratch, or if you want to get to a line 
number prompt to use RETURN to get 
back to the menu. 

Display Data 
The second menu choice, DISPLAY 
DATA, examines memory and shows the 
contents in the same format as the pro­
gram listing (including the checksum). 
\tVhen you press D, MLX asks you for a 
starting address. Be sure that the starting 
address you give corresponds to a line 
number in the listing. Otherwise, the 
checksum display will be meaningless. 
MLX displays program lines until it 
reaches the end of the program, at which 
point the menu is redisplayed. You can 
pause the display by pressing the space 
bar. (MLX finishes printing the current 
line before halting.) Press space again to 
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restart the display. To break out of the 
display and get back to the menu before 
the ending address is reached, press 
RETURN. 

Other Menu Options 
Two more menu selections let you save 
programs and load them back into the 
computer. These are SAVE FILE and 
WAD FILE; their operation is quite 
straightforward. When you press S or L, 
MLX asks you for the filename. You'll 
then be asked to press either D or T to 
select disk or tape. 

You'll notice the disk drive starting 
and stopping several times during a load 
or save. Don't panic; this is normal be­
havior. MLX opens and reads from or 
writes to the file instead of using the 
usual WAD and SAVE commands. Disk 
users should also note that the drive 
prefix 0: is automatically added to the 
filename (line 750), so this should not be 
included when entering the name. This 
also precludes the use of @ for Save­
with-Replace, so remember to give each 
version you save a different name. 

Remember that MLX saves the en­
tire workspace area from the starting ad­
dress to the ending address, so the save 
or load may take longer than you might 
expect if you've entered only a small 
amount of data from a long listing. When 
saving a partially completed listing, make 
sure to note the address where you 
stopped typing so you'll know where to 
resume entry when you reload. 

MLX reports the standard disk or 
tape error messages if any problems are 
detected during the save or load. (Tape 
users should bear in mind that Commo­
dore computers are never able to detect 
errors during a save to tape.) MLX also 
has three special load error messages: 
INCORRECT STARTING ADDRESS, 
which means the file you're trying to 
load does not have the starting address 
you specified when you ran MLX; WAD 
ENDED AT address, which means the file 
you're trying to load ends before the 
ending address you specified when you 
started MLX; and TRUNCATED AT 
ENDING ADDRESS, which means the 
file you're trying to load extends beyond 
the ending address you specified when 
you started MLX. If you see one of these 
messages and feel certain that you've 
loaded the right file, exit and rerun MLX, 
being careful to enter the correct starting 
and ending addresses. 

The QUIT menu option has the ob­
vious effect-it stops MLX and enters 
BASIC. The RUN/STOP key is disabled, 
so the Q option lets you exit the program 
without turning off the computer. (Of 
course, RUN/STOP-RESTORE also gets 
you out.) You'll be asked for verification; 
press Y to exit to BASIC, or any other key 
to return to the menu. After quitting, you 

can type RUN again and reenter MLX 
without losing your data, as long as you 
don't use the dear workspace option. 

The Finished Product 
When you've finished typing all the data 
for an ML program and saved your work, 
you're ready to see the results. The in­
structions for loading and using the fin­
ished product vary from program to 
program. Some ML programs are de­
signed to be loaded and run like BASIC 
programs, so all you need to type is 
WAD "filename",8 for disk or WAD 
"filename" for tape, and then RUN. Such 
programs will usually have a starting 
address of 0801 for ·the 64. Other pro­
grams must be reloaded to specific ad­
dresses with a command such as WAD 
"filename",8,1 for disk or WAD "file­
name",l,l for tape, then started with a 
SYS to a particular memory address. On 
the Commodore 64, the most common 
starting address for such programs is 
49152, which corresponds to MLX ad­
dress COOO. In either case, you should 
always refer to the article which accom­
panies the ML listing for information on 
loading and running the program. 

An Ounce Of Prevention 
By the time you finish typing in the data 
for a Jong ML program, you may have 
several hours invested in the project. 
Don't take chances-use our"Automatic 
Proofreader" to type the new MLX, and 
then test your copy thoroughly before first 
using it to enter any significant amount of 
data. Make sure all the menu options 
work as they should. Enter fragments of 
the program starting at several different 
addresses, then use the Display option to 
verify that the data has been entered 
correctly. And be sure to test the Save 
and Load options several times to ensure 
that you can recall your work from disk 
or tape. Don't let a simple typing error in 
the new MLX cost you several nights of 
hard work. 

MLX For Commodore 64 
SS 10 REM VERSION 1.1: LINES 8 

30,950 	MODIFIED, LINES 4 
85-487 ADDED 

EK 100 POKE 56,50:CLR:DIM IN$, 
I,J,A,B,A$,B$,A(7),N$ 

DM 110 C4=48:C6=16:C7=7:Z2=2:Z 
4=254 :Z5=255:Z6=256:Z7= 
). 27 

CJ 120 FA=PEEK(45)+Z6*PEEK(46) 
: BS=PEEK(55)+Z6*PEEK (56 

):H$="0123456789ABCDEF" 


SB 130 R$=CHR$(13):L$="{LEFT)" 

: S$=" ": D$=CHR$ ( 20): Z$= 

CHR$(0):T$="{13 RIGHT)" 


CQ 140 SD=54272:FOR !=SD TO SD 

+23:POKE I,0:NEXT:POKE 
{SPACE)SD+24,15:POKE 78 
8,52 

FC J.50 PRINT"{CLR)"CHR$(142)CH 
R$(8):POKE 53280,15:POK 

EJ J.60 PRINT T$" (RED] (RVS) 
( 2 SPACES H8 @3 
[2 SPACESJ"SPC(28)" 
(2 SPACES){OFF]{BLU} ML 
X II {RED) (RVS) 
(2 SPACES]"SPC(28)" 
[ 1 2 SPACES){BLU]" 

FR 170 	PRINT"(3 DOWN] 
[3 SPACES]COMPUTEI 'S MA 
CHINE LANGUAGE EDITOR 
[3 DOWN)" 

JB 180 	 PRINT" {BLK]STA.RTING ADD 
REssg4~";:GOSUB300:SA=A 
D:GOSUB1040:IF F THEN18 
0 

GF 190 	PRINT"{BLK} (2 SPACES]EN 
DING ADDRESSE4~";:GOSUB 
300:EA=AD:GOSUB1030:IF 
{SPACE}F THEN190 

KR 200 	 INPUT" ( 3 DOWN] ( BLK) CLEA 
R WORKSPACE [Y/NH4~" ;A 
$:IF LEFT$ (A$, l) <> "Y"TH 
EN220 

PG 210 	 PRINT"(2 DOWN](BLU)WORK 
ING •.. ": :FORI=BS TO BS+ 
EA-SA+7:POKE I,0:NEXT:P 
RINT"DONE" 

DR 220 	 PRINTTAB(l0)"{2 DOWN] 
(BLK)(RVSJ MLX COMMAND 
(SPACE)MENU (DOWNJ84~": 
PRINT T$"(RVS]E{OFF)NTE 
R DATA" 

BD 230 	 PRINT T$" [RVS}D[OFF]ISP 
LAY DATA": PRINT T$" 
{RVS]L{OFF}OAD FILE" 

JS 240 PRINT T$"(RVS)S{OFF)AVE 
FILE":PRINT T$"[RVS]Q 

{OFF] UIT[ 2 DOWN] { BLKJ" 
JH 250 	GET A$:IF A$=N$ THEN250 
HK 260 	A=0:FOR I=l TO 5:IF A$= 

MID$("EDLSQ",I,l)THEN A 
=I:I=S 

FD 270 	 NEXT:ON A GOT0420,610,6 
90,700,280:GOSUB1060:GO 
T0250 

EJ 280 PRINT"{RVS] QUIT ":INPU 
T" (DOWN H4~ARE YOU SURE 

(Y/N)";A$:IF LEFT$(A$, 
l)< >"Y"THEN220 

EM 290 	POKE SD+24,0:END 
JX 300 	 IN$=N$:AD=El:INPUTIN$:IF 

LEN(IN$)<>4THENRETURN 
KF 310 	 B$=IN$:GOSUB320:AD=A:B$ 

=MID$ (IN$, 3) :GOSUB320 :A 
D=AD*256+A:RETURN 

pp 320 	A=0:FOR J=l TO 2:A$=MID 
$(B$,J,l):B=ASC(A$)-C4+ 
(A$>" @")*C7:A=A*C6+B 

JA 330 	 IF B<0 OR B>J.5 THEN AD= 
0: A=-1 :J=2 

GX 340 NEXT: RETURN 
CH 350 B=INT(A/C6):PRINT MID$( 

H$,B+l,l);:B=A-B*C6:PRI 
NT MID$(H$,B+l,l);:RETU 
RN 

RR 	 360 A=INT(AD/Z6):GOSUB350:A 
=AD-A*Z6:GOSUB350:PRINT 
tt: H; 

BE 370 	CK=INT(AD/Z6):CK=AD-Z4* 
CK+Z5*(CK>Z7):GOT0390 

PX 380 CK=CK*Z2+Z5*(CK>Z7)+A 
JC 390 CK=CK+Z5*(CK>Z5):RETURN 
QS 400 PRINT"{DOWN]STARTING AT 

E4~";:GOSUB300:IF IN$<> 
N$ THEN GOSUB1030:IF F 
{SPACE}THEN400 

EX 410 	RETURN 
HD 420 	 PRINT"{RVSJ ENTER DATA 

(SPACE]": GOSUB400: IF IN 
$=N$ THEN220 

JK 430 OPEN3 I 3 :PRINT 
SK 440 POKE198,0:GOSUB360:IF F 

E 53281,15 
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THEN PRINT IN$ :PRINT" 
{UP}l5 RIGHT}"; 

GC 450 	 FOR I=0 TO 24 STEP 3:B$ 
=S$:FOR J=l TO 2:IF FT 
HEN B$=MID$(IN$,I+J,l) 

HA 460 	PRINT"{RVS}"B$L$;:IF I< 
24THEN PRINT"(OFF)"; 

HD 470 	GET A$:IF A$=N$ THEN470 
FK 480 	 IF(A$>"/"ANDA$<":")0R(A 

$>"@"ANDA$<"G")THEN540 
GS 485 	A=-(A$="M")-2*(A$=",")­

3*(A$=".")-4*(A$="/")-5 
*(A$="J")-6*(A$="K") 

FX 486 	A=A-7*(A$="L" }-8* (A$=": 
")-9*(A$="U")-10*(A$="I 
")-ll*(A$="0")-1 2*(A$=" 
P"} 

CM 487 	A=A-13*(A$=S$):IF A THE 
N A$=MID$ ( "ABCD123E456F 
0",A,l):GOTO 540 

MP 490 	 IF A$=R$ AND((I=0)AND(J 
=l)OR F}THEN PRINT B$;: 
J=2:NEXT:I=24:GOT0550 

KC 500 	 IF A$=" (HOME)" THEN PRI 
NT B$:J=2:NEXT:I=24:NEX 
T:F=0:GOT0440 

MX 510 	 IF(A$="(RIGHT}")ANDF TH 
ENPRINT B$L$;:GOT0540 

GK 520 	 IF A$<>L$ AND A$<>D$ OR 
((I=0)AND(J=l))THEN GOS 
UB1060:GOT0470 

HG 530 	A$=L$+S$+L$:PRINT B$L$; 
:J=2-J:IF J THEN PRINT 
(SPACE}L$; :I=I-3 

QS 540 PRINT A$; :NEXT J: PRINT 
{SPACE)S$; 

PM 550 NEXT I:PRINT:PRINT"(UP) 
{5 RIGHT)";:INPUT#3,IN$ 
:IF IN$=N$ THEN CLOSE3: 
GOT0220 

QC 560 FOR I=l TO 25 STEP3:B$= 
MID$(IN$,I):GOSUB320:IF 

I<25 THEN GOSUB380:A(I 
/ 3)=A 

PK 570 	 NEXT:IF A<>CK THEN GOSU 
B1060 :PRINT" {BLK} {RVS] 
{SPACE}ERROR: REENTER L 
INE ~4~":F=l :GOT0440 

HJ 580 	GOSUB1080:B=BS+AD-SA:FO 
R I=0 TO ?:POKE B+I,A(I 
} :NEXT 

QQ 590 	AD=AD+8:IF AD>EA THEN C 
LOSE3:PRINT"{DOWN}{BLU) 
** END OF ENTRY **{BLK) 
{ 2 DOWN)" :GOT0700 

GQ 600 	 F=0:GOT0440 
QA 610 PRINT" (CLR)(DOWN }{RVS) 

{SPACE)DISPLAY DATA ":G 
OSUB400:IF IN$=N$ THEN2 
20 

RJ 620 PRINT"{DOWN){BLU}PRESS: 
{RVS)SPACE{OFF) TO PAU 

SE, {RVS)RETURN{OFF] TO 
BREAKE4~ {DOWN I" 

KS 630 GOSUB360:B=BS+AD-SA:FOR 
I=BTO B+7:A=PEEK(I):GOS 
UB350:GOSUB380:PRINT S$ 

cc 640 	NEXT: PRINT" {RVS}"; :A=CK 
:GOSUB350 :PRINT 

KH 650 	F=l:AD=AD+8:IF AD>EA TH 
ENPRINT" {DOWN) {BLU) ** E 
ND OF DATA **" :GOT0220 

KC 660 GET A$:IF A$=R$ THEN GO 
SUB1080:GOT0220 

EQ 670 IF A$=S$ THEN F=F+l:GOS 
UB1080 

AD 680 	ONFGOT0630,660,630 
CM 690 PRINT" {DOWN) {RVS) LOAD 

[SPACE)DATA ":OP=l:GOTO 
710 

PC 700 PRINT"{DOWN){RVS) SAVE 

RX 710 

PR 720 

FP 730 

HQ 740 
HH 750 

SQ 760 

FJ 770 

PE 780 

FC 790 

GS 800 

MA 810 

GE 820 

RX 830 

FA 840 
FQ 850 

SA 860 

GQ 870 
EJ 880 

HJ 890 

CS 900 

SC 910 

KM 920 

JF 930 

AE 940 

XP 950 

FR 960 

DP 970 

PP 980 

GR 990 

FD 1000 

(SPACE)FILE ":OP=0 
IN$=N$:INPUT"{DOWN)FILE 
NAMEE4~" ;IN$: IF IN$=N$ 
{SPACE}THEN220 
F=0:PRINT" {DOWN} (BLK) 
{RVS)T(OFF)APE OR {RVS) 
D{OFF)ISK: E4~"; 
GET A$:IF A$="T"THEN PR 
INT "T (DOWN) ": GOT0880 
IF A$<>"D"THEN730 
PRINT"D{DOWN)":OPENJ.5,8 
,15, "I0: ":B=EA-SA:IN$=" 
0: "+IN$: IF OP THEN81 0 
OPEN 1 ,8,8,IN$+",P,W":G 
OSUB860:IF A THEN220 
AH~INT(SA/256):AL=SA-(A 
H*256} :PRINT#l,CHR$(AL} 
; CHR$(AH}; 
FOR I=0 TO B:PRINT#l,CH 
R$(PEEK(BS+I));:IF ST T 
HEN800 
NEXT:CLOSEl:CLOSE15:GOT 
0940 
GOSUB1060:PRINT"{DOWN) 
(BLK)ERROR DURING SAVE: 
E4~" :GOSUB860 :GOT0220 
OPEN 1,8,8,IN$+",P,R":G 
OSUB860:IF A THEN220 
GET tl ,A$,B$:AD=ASC(A$+Z 
$)+256*ASC(B$+Z$):IF AD 
<>SA THEN F=l:GOT0850 
FOR I=0 TO B:GET#l,A$:P 
OKE BS+I,ASC(A$+Z$):IF( 
I<>B}AND ST THEN F=2:AD 
=I: I=B 
NEXT:IF ST<>64 THEN F=3 
CLOSEl:CLOSE15:0N ABS(F 
>0}+1 GOT0960,970 
INPUT#l5,A,A$:IF A THEN 

CLOSEl:CLOSE15:GOSUB10 
60 :PRINT" {RVS)ERROR: "A 
$ 
RETURN 
POKE183,PEEK(FA+2):POKE 
187,PEEK(FA+3):POKE188, 
PEEK(FA+4}:IFOP=0THEN92 
0 
SYS 63466 :IF(PEEK( 783)A 
NDl}THEN GOSUB1060:PRIN 
T" (DOWN) {RVS) FILE NOT 
{SPACE }FOUND ":GOT0690 
AD=PEEK(829}+256*PEEK(8 
30):IF AD<>SA THEN F=l: 
GOT0970 
A=PEEK(831)+256*PEEK(83 
2)-l:F=F-2*(A<EA}-3*(A> 
EA):AD=A-AD:GOT0930 
A=SA:B=EA+l:GOSUB1010:P 
OKE780,3:SYS 63338 
A=BS:B=BS+(EA-SA)+l:GOS 
UB1010:0N OP GOT0950:SY 
s 63591 
GOSUB1080:PRINT"{BLU)** 

SAVE COMPLETED **":GOT 
0220 
POKE147,0:SYS 63562:IF 
{SPACE)ST>0 THEN970 
GOSUB1080:PRINT"{BLU)** 

LOAD COMPLETED **":GOT 
0220 
GOSUB1060:PRINT"{BLK} 
[RVS }ERROR DURI NG LOAD: 
{DOWNH4J":ON F GOSUB98 
0,990,1000:GOT0220 
PRINT"INCORRECT STARTIN 
G ADDRESS ( "; :GOSUB360: 
PRINT")": RETURN 
PRINT"LOAD ENDED AT ";: 
AD=SA+AD:GOSUB360:PRINT 

D$:RETURN 
PRINT "TRUNCATED AT END 
ING ADDRESS": RETURN 

RX 1010 	AH=INT(A/256) :AL=A-(AH 
*256):POKE193,AL:POKE1 
94,AH 

FF 1020 	AH=INT(B/256}:AL=B-(AH 
*256) :POKE1 74,AL:POKE1 
75,AH:RETURN 

FX 1030 	 IF AD<SA OR AD>EA THEN 
1050 

HA 1040 	IF(AD>511 AND AD<40960 
}OR(AD>491 51 AND AD<53 
248}THEN GOSUB1080:F=0 
:RETURN 

HC 1050 GOSUB1060 :PRINT" {RVS) 
{SPACE)INVALID ADDRESS 

[DOWN} { BLK) ": F=l: RETU 
RN 

AR 1060 	POKE SD+5,3l:POKE SD+6 
,208:POKE SD,240:POKE 
{SPACE)SD+l,4:POKE SD+ 
4,33 

DX 1070 	FOR S=l TO 100:NEXT:GO 
T01090 

PF 1080 	POKE SD+5,8:POKE SD+6, 
240:POKE SD,0:POKE SD+ 
l,90:POKE SD+4,17 

AC 1090 	FOR S=l TO 100:NEXT:PO 
KE SD+4,0:POKE SD,0:PO 
KE SD+l,0:RETURN 
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When you want to talk computers .... 

HOME COMPUTERS. MULTIFUNCTION CARDS. PRINTERS. 

ASTAtari Computers Canon 
Six Pak Plus PC/XT ....... ... ....... $169.00 
520ST Monochrome System .... ..$019.00 LBP-BA1 Laser, 8 Page/Min ..... $1899.00 
Six Pak Premium PC/XT ....... ... ...349.00
520ST Color System .... ........... .. .. 789.00 
 Citizen 
Advantage-AT 128K ..... . .. .... .... ... . 339.00 
1040ST Color System ...... ... ... ... .. 999.00 
 MSP-10 160 cps, 80-Column .. ..... 319.00 

Everex800XL 64K Computer .......... ......... 69.99 
 MSP-15 160 cps, 132-Column.. .. .419.00 

EV-210 Evergraphics Mono ...... ... 139.00 
65XE 64K Computer .. ... .. ............. 89.99 
 MSP-20 200 cps, 8K Buffer ......... 349.00 

EV-640 Edge Card ..... .. ......... .. ... 259.00 
130XE 132K Computer ......... ... .. . 129.00 
 MSP-25 200 cps, 132-Column ... .. 539.00 

Hercules Premier 35 35 cps Daisywheel. .. .499.00 
Atari Peripherals 
Color Card .......... .. ..... ..... ... ...... .. 159.00 
 C.ltoh1010 Cassette Drive .. ....... ........ .. . .49.99 

Graphics Card .. ...... ............. .. ... .. 199.00 
1020 Color Printer ... .. ................... 29.99 
 8510-SEP Epson/IBM 80-Column ..... Call 
Graphics Card Plus .... .... ... ......... 209.00 
1050 Disk Drive ... ...... ............... . 129.00 
 8310-SEP Epson/IBM 80-Column .....Call 
IDEAssociates Cordata835 300 Baud Modem ... .... ..... .... .. 24.99 

IDE-5251 Local Emulator ........... .. 579.00 
 The Desk1op Printshop Laser ..... 2199.00 850 Atari lnterface ..... ................. 109.00 

Intel Diab lo M301 300 Baud Modem ............... 39.99 

Intel Above Boards ... ......... ... ..... ..... Call 
XM801 BO-Column Printer .... ..... .. 179.00 
 Model 635 RO Daisywheel .. ... ... .. 899.00 

8087, 80872, 80287, 802878 ..... .... ..Call 
 EpsonXM804 ST Printer ..... ...... ..... .. .... 169.00 

ParadiseICD PR Connection .... ... .......... ..... 59.99 
 LX-86 120 cps, 9-Wire Printhead.239.00 

Modular Graphics Card ........ ..... .. 269.00 
 FX-85 160 cps, 80-Column ........ .. .... Call 
Commodore Computers 
Color/Mono Card ...... ........ ........ .. 139.00 
 FX-286 160 cps, 132-Column ...... ..... Call 
C-64 64K Computer .... ..... .. ... .... .. 169.00 

QuadramC-64 Package System .. ........... .. .479.00 
 EX-BOO 300 cps, 80-Column ......... ... Call 

Quad Ega + Graphics Adapter ... . 369.00 LQ-800 180 cps, 24-Wire Printhead .. Call
C-128 128K Computer .. .. .......... ..269.00 

Quadport-XT 1/0 Card ............ .. ... 119.00 
C-128 Package System .. ....... ...... 759.00 
 LQ.2500 324 cps, 24-Wire PrintheadCall 
Silver Quadboard ...... .. .... ... ...... ... 239.00 
 Free stand & book with Epson Purchase Amiga 1000 256K Computer ....... 849.00 

Microfazer II Print Buffer ........ ... ..259.00 
 JukiCommodore Peripherals 
STB 6100 10 cps Daisywheel. . .. ............. Call 
1530 Data Cassette ...... .. ...... ...... .. 34.99 

Ega Plus w/Dr. Halo ......... .. .. ... ... 299.00 
 6200 30 cps Daisywheel .. .. .. ...... ... .. Call 
1660 Commodore Modem .. ....... ...59.99 

Zuckerboard 5510C Color Dot Matrix ............. .... . Call 
1670 Commodore Modem ...... ..... 139.00 

Color Card w/Parallel ......... .. ..... .. .. 89.99 
 NEC1541 Disk Drive ....... ... ..... ... ....... 189.00 

Monochrome Card w/Parallel ..... .... 99.99 
 PS, P6, P7 Pinwriter Series ......... .... Call 
1571 Disk Drive ............. .. .... ...... 249.00 

576K Memory Card ......... ............. 59.99 
 3550 35 cps Spinwriter ... . .. ....... .. 779.00
1802 Color Monitor .................. ... 189.00 


8850 55 cps Spinwriter .... ..... ... . 1099.00 
1902 Color Monttor .. ............ ..... ..299.00 
 DRIVES. OkidataAmiga 1010 31/z'' Ext. Drive ..... ... 229.00 
ML-182 120 cps, 80-Column ........ 219.00 
Amiga 1020 5 %'' Ext. Drive ..... ... 199.00 
 Allied Technology 
ML-192 160 cps, 80-Column ........ 319.00 
Amiga 1080 RGB Monitor ....... ... . 279.00 
 Apple Half-Heights .............. .... ... . 109.00 

ML-193+ 200 cps, 132-Column ..... .. Call 
C128 Universal Monttor Cable ..... .. 13.99 
 CMS 
ML-292 200 cps, 80-Column ..... ....... Call 
C128 512K Expansion Board .... ... 199.00 
 Drive Plus 20MB Internal Card .. .. 399.00 
ML-293 200 cps, 132-Column .. ........ Call 
PPI Parallel Printer lnterface ... .. .....34.99 
 Everex 
PanasonicXetec S/Graphix 8K .............. .. .. .. .. 69.99 
 Stream 60 60MB Tape-Backup .... 749.00 
KX-1091 120 cps, 80-Column .... ...... Call 
Micro R&D MW350 ...................... 44.99 
 Indus 
KX-1092 180 cps, 7K Buffer ... .. ... 339.00 
Atari GT Disk Drive .. ... .......... .... . 199.00 


MS/DOS SYSTEMS. KX-1592 180 cps, 132-Column .... .439.00 
Commodore GT Disk Drive .. ....... 199.00 

Star Micronics Iomega 
LV-1210 120 cps, 80-Column ..... .. 189.00 
AT&T 6300 ...... .. ........... from $1699.00 
 A210H 10+10 Bernoulli Box .. ... 1899.00 
SG-15 120 cps, 132-Column .. ... ... 379.00 
Compaq .... .... .... .. ....... .... from 1699.00 
 A220H 20+20 Bernoulli Box ..... 2499.00 
Texas Instrument Cordata .................... ... .. from 899.00 
 Irwin 
Tl-855 150 cps, 80-Column ......... 599.00 
IBM-PC .... .... ...... .. .... ...... from 1099.00 
 110D 10 Meg Tape Backup ........ 379.00 

Tl-865 150 cps, 132-Column ..... ... 749.00 
IBM-XT ... ...... .. ...... ......... from 1699.00 
 Mountain Computer 
ToshibaIBM-AT ..... ....... ........ ...... from 2699.00 
 Drive Card 20MB Internal Card .. . 689.00 
P321 216 cps, 24-Pin Printhead .. .479.00 Leading Edge ... ... ...... .. ... from 999.00 
 Racore Jr. Enhancements 
P341 216 cps, 24-Pin Printhead ... 589.00 Sperry ... ... .. ..... ..... .. ....... from 1299.00 
 Jr. Expansion Chassis w/DMA .... . 319.00 
P351 288 cps, 24-Pin Printhead .1049.00 Zenith ........ .. ..... .... . .. .. .... from 999.00 
 512K Memory Expansion Card .... 129.00 

http:Printhead.1049.00
http:Printhead.239.00


•••••••••••When you want to talk price. 

MONITORS. 

Amdek 
Video 310A Amber TIL. ...... .. .. .$149.00 
Video 410A Amber TIL.. ........... .159.00 
Color 600 RGB, IBM CGA.... ......399.00 
Magnavox 
8CM515 RGB Monitor-80....... ..... 289.00 
7BM623 PC Monitor-80 ..... ....... ....99.99 
NEC 
JB-1280 12" Green TIL. ... .. .. ..... 129.00 

DaisywheelJB-1285 12" Amber TIL ... ......... .129.00 
 Copy 11 PC.. ...... ..... .......... .... ....... 24.99 

PrinterJC-1401 P3A Multi-Sync ... ... ...... .In Stock 
 5th Generation 

Princeton Graphics Fastback ...... ... ........... ....... ......... . 89.99 CM Only!

MAX-12 12" Amber TIL... ... ... .... 169.00 
 Funk Software 
HX-12 12" Color RGB......... ..... ..429.00 
 Sideways ........ ........ ............. .. ...... 44.99 

Quadram 1Ms1 Everex
8400 Quadchrome Enhanced .... ..499.00 Mouse w/Dr. Halo..... ..... .. .... .... .. 119.00 1200 Baud 
 $129 
Taxan 

IUS-Sorcim Internal Modem640 12" Hi-Res RGB .... ... .. ....... ..529.00 
 General Ledger.... ... ......... .......... 299.00 1-----::-:::-::---::---:--::------:------1 

Teknlka Supercalc IV .. ..... ..... ...... ...... ..... .319.00 C M Only!

MJ-22 13" RGB/Comp. Hi-Res... .279.00 Super Project Plus... .... ... ........ .. .. 299.00 

Zenith Lifetree 
ZVM-1230 12" Green Composite .. .99.99 Volkswriter 111. .•..•. ... ...•....... .••... ... 119.00 Multitech 

ZVM-1330 13" Color/RGB ...........459.00 
 Lotus 13 " Color $169 

Lotus 1-2-3 ......... ... ........ .. ..... ... ..329.00 Composite Monitor
MODEMS. 
Symphony .. ... .... .... ... ..... .. ....... ... 439.00 l--'-----c M on1,...y-=-!--- ­,,.....-:=-=--=~-=

Anchor Meca 
6480 C64/128 1200 Baud ...... ... .$119.00 Managing Your Money..... .. ......... 119.00 Star Micronics 

Omega 80 Amiga........ ... ... ....... ..129.00 


MicroPro NX-1O
VM520 ST520/1040 1200 Baud ... 139.00 Wordstar 2000 Plus............... ..... 299.00 CPS Draft 
 $219

120Expressi PC-1200 Half Card ...... ..149.00 
 Wordstar Prof. w/GL Demo...... ... 189.00 

Everex Microrim 30 CPS NLQ 
Evercom 920 1200 Baud lnternal.139.00 R:Base System 5... ... . .. ..... ......... 349.00 C M Only!

Hayes MicroSoft 
Smartmodem 300 External ..... .... .139.00 
 MicroSoft Word 3.0 .. .. .... ..... ..... ...289.00 CMS 

Smartmodem 12008 lnternal. .... ..359.00 MicroSoft Mouse/Serial or Bus ... ..139.00 20 MB Internal 
Smartmodem 2400B lntemal ... ....539.00 
Practical Peripherals ~~:~:f XVl. .. ..... .. . ..... ..... ...... .... 89.99 ~~~n~~=r s379 
Practical Modem 1200 External. .. 169.00 Remote .............................. ..... .... 89.99 1-- -------------1 

Quadram Multimate International C M Only!
Quadmodem II 1200 Baud ....... ... 299.00 
 Multimate 3.3 ..... .. ... ........ ... ........219.00 Atari 0ST 

Supra Multimate Advantage.. .... .. ..........269.00 52

MPP-1064 AD/AA C64.... ... ... .. ......69.99 
 Norton Software 512K Computer $ 
1200AT 1200 Baud Atari ............. 149.00 
 Norton Ultilities 3.1........ ..... ... ..... ..49.99 with Atari 12" 
 619 

Software Publishing Group Monochrome MonitorDISKETTES. PFS: First Choice ..... ... .. .. ......... .. ..99.99 f---- -----------=---t 

Maxell PFS: Professional Write ..............129.00 C M Only! 

MD-1 SS/DD 5l/4'' ............ .... .. .. ....$9.99 
 PFS: Professional File ... ..... .... ... .. 159.00 Commodore 

MD-2 DS/DD 5114' ' .............. .. .......12.99 
 Satellite Systems 

4 1 219 00 Amiga 1000 512KMD-2HD Hi-Density 5114'' ..............24.99 
 W d P rf 
or e ect · ·· ····· ·· ··· ·· ··· ······· · Computer w/Amiga $1199Verbatim The Software Group 

VE-1 SS/DD 51!4'' . .......... .... ... .. .... ..7.99 
 Enable .... .... .............. .... ... ..........369.00 1080 RGB Monitor 


CM Only!IBM SOFTWARE. PC-TOO 
Ansa PC-XT Compatible 

=::~-r~·· ······ ...................... $489.oo ~~~~ ~Rf~~;.we $499 
~!=w~1; ·::::::::::::::::: ::: ::: ::::::::~:gg l-t 640K c M o n1y-=!-----j1i o -=--=-=--=---=­_ _ ____ 
Borland 
Reflex ........... ............. ........... ...... 99.99 Epson
Lightening/Word Wizard ....... ..... ... .99.99 DX-10 
Central Point Software 

Call toll-free: 1-800-233-8950. 

Outside the U.S.A. 717-327-9575 Telex 5106017898 Educational Institutions call 1-800-221-4283 


CMO. 4 77 East Third Street, Dept. A201, Williamsport, PA 17701 

ALL MAJOR CREDIT CARDS ACCEPTED. 


POUCY: Add 311\t fmm1mum S7 00) Shtpping and handling Larger shipments may require add1 l1onal charges Personal and company checks requue 3 weeks 10 clear For tas1er delivery use your 
crechl card 01 send cashier's chcO.. or banh money 01der Pcnns)'lvania resKJen ls add 6% sal~ 1ax Alt prices are suo1ec1 10 d'lange and alt uoms arc sub1ec1 to ava11ab1l11y Defect ve software will 
be replaced with tho same •!em only Hardware will be repa1red Of replaced a1 our d1scre11on wi thin 1he lnrms and hm11s ol the manulac1urcr 's warraniy We canriot g uaran1ee compa11bl!Uy All sales 
,Jr lmal and returned sh1pmen1s are su b1eC1 ro a 1es1ochmg lee 

Canadian Orders: Ontario/Quebec 1-800-268-3974, Toronto 1-416-828-0866, Other Provinces 1-800-268-4559 
Telex 06-218960, 2505 Dunwin Drive, Mississauga, Ontario, Canada L5L1T1 

ALL PRICES SHOWN ARE FOR U.S.A. ORDERS. CALL THE CANADIAN OFFICE FOR CANADIAN PRICES. 

http:Rf~~;.we
http:lnternal.139.00
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ATARI 130XE 
COMPUTER 
PACKAGE 

130XE DISK DRIVE ~X,~~~ ..S199 
COMPUTER ATARI 

l~~F s395
SFret Piem ci AtA ri SdlwM• 

~f'°S1J9 
Includes 
DOS 
2.5 5135 ~~~~TER ..$119 

i'Jr~~Fa;gE $115 
Thi1 iJ • J/>ipptd price ilf'fj'M>tft in c~ us.I. 

ANIMATIONSTATION49 95 

GWHKSTABlfT ... I 
 Ar~~· ~T~R~,~L :~~;soo 

-EST. 1982-­
ORDER LINES OPEN 

Mon·Frr . 11 a.m. · 7 p.m. CST-e.omputqfhili9J:. PO Box 17882. Milwaukee. WI 53217 


Sat. 12 p.m · 5 p.m. CST 

DJ NO SURCHARGE FOR MASTERCARD &VISA .3 

To Order Call Toll Free For Technical Info., Order Inquiries, or for Wisc. Orders 

800-558-0003 414-351-2007 
ORDERING INFORMATION: Please speclly syslem. For fas! delivery send cashier's check or money order Personal and company checks allow 1~ 
business days 10 clear School PO ·s welcome C.0.0. tlmgeure $3.00 In Conlinenlal US A include SJ 00 for soflware orders. 4' .. shrpprng for 
hardware. m1nrmum S4 00 Master Card and Vrsa orders please include card #. exprralron dale and srgnalure WI resrdenls please rnclude s·. 
sales 1ax HI AK. FPO. APO Puer10 Arco and Canadian ciders. please add 5~ shrpprng. minimum SS.00. All other lorelgn ll'dm 1dd 15' . shlpplng. 
minimum Sl0.00. All orders shipped ou1s1de the Con1rnen1al U.S A are shipped l11s1 class insured US marl If fo reign shrpprng charges exceed 
1he minimum amounl. you will be charged lhe addrlronal amount 10 gel your package IO you quickly and safely All goods are new amt include 
fac1ory warranty Due lo our low prices all sales are frnal All deletllve relurns musl have arelurn aulhorfz1tlon number. Please call 14 t4) 351·2007 lo 
obtain an RA #or vour relurn will nol be accepled P11ced and avai labililv subiecl 10 chanoe wrlhoul no tice 

INT1!RP"AUS P"OA OKIMATE 20 

Atari ST .. .. 60 App~ llE . .. 70 

Amiga . .... 60 App~ llC .. 77 


ATARIXE/XL/400/800 

SUPER PRINTER PACKAGES 


NX-10 & SUPRA 11 SO .. . .. . .... . 259 

PANASONIC I 080 I & SURRA I I SO . 259 


, ATARIPRfNTERiNJERFA(iS ,, 

1~~t~•NRt:1~;1;!~:i;: ~;f~:lll!:· 
ATARI DIRECT-CONNECT MODEMS 
SUPRA IOOOE ATARI XM· JOI 
MODEM ...... 39.95 MODEM ...... 39.95 

Ir:' ··:·'':JrTl:l't:i,·lr~ 
•N.IGACOMMB •Nrl!GfiS12lWi~AMi 
•I.MIGA !CeJMOtlTQR "'·~ IOIQJJDISJ( ~ 

~FOR .····••· 
<l'.!tC.fM(iflifl{~i ]f iH 

CORDATA400 
DESKTOP* 5909 

CORDATA400 

PORT ABLE* 5909 


Contain 2-J60K Disk Drivas, SUK 
Memory, Green Monttor 

IBM 

CORDATA 400XT­
20 MEG* ....... S1499 
CORDATA400XT 
PORTABLE 
-20 MEG* ......•.... S1499 

Contalnl 1-J60I( Dbl& Drtve, 512K M ....ory. 20MB 
...,rd Disk, Green Mon"­

INTELLIGENT PC-88 

TURBO PC . . . . . S 1029 

C-S 2-MO« Didi Drive, 51211 M-,, T--2 
eapr-,Gr...,-,1/0M--.IO 

MOUNTAIN DRIVE 
CARD-20 MEG . . . S829 
MOUNTAIN DRIVE 
CARD-30 MEG • . . s999 

MODEM PRKTKAl.MOOEM 1100 

SPECIALSW<'t7lMll.i'C..,,./l/Jyt1Corrp. 159 


LASER 128 
 APPLE(:,OMPATISLE COMPUTER 
.-----AP=P=-=L-=E"""'1=NTE=R=,....,,.,,..c""'1""'s,.-----.

Includes• Spreadsheet• 
Database Grappler+W/16K .. . 119.9S Grap~rc : ... .. . . . . 79.95 

Grappler + .. ... . .. . 179.95 SerlalGrappler+ ... . .. 74.95•Word Processor 
5395 


Commodore 64C 
With Geos . . . .... Call 

Commodore 1541 C .... Call 

(!SS "• 551 · 
MachV-Cart .... 21.95 Battl</Antletam . 32.95 
Leader Board . . .. 24 .95 Panzer Grenlder. . 24.95 
Tournament Disk 16.95 USAAF . . . . .. . 37.95 
Executive Disk ... 16.95 ~~~[;!~~ :::: ~t;~ 
Robotic Workshop . Cal Carrier Force . .. . 37.95 

~XE stctlon ~.~::;P~,~~h : . ~~ ·~~ 

tor items and prjces. Gemstone. 

MAcii$"50f:l'WME •''.; Warrior ........ 21 .95 

Chartpak . . .... 31.95 ··· ~met'.;, G:il:itum · · · 24·95 


Cad-Pak .. ....... ... ... 31.95 Basegan ........ 24.95 

Powerplan ..... 31.95 Computer 
SuperC Compller.44 .95 Quarterback .... 24 .95 
Super Pascal. · ... 44.95 Wizards Crown .. 27 .95 
Basic Compl~r ... 31.95 Gettysburg .. ... 39.95 
Forth . . . .... . .. 31.95 Phantasle . . .... 24.95 
iAnaul!SwciiJDiitiWMech Brigade ... 39.95 
e1:acrcara. ·::: ·. . 59".'ls · .w,a.rs.h.11' ... ., ·.· .,, 39.9.S. , 
Paperclip/Spel . . 29.95 
Cdnsultaht. ... .. 37.95 
Home Pak ... · .. 16.95 
IJtYX · ·· 
Fast Load ....... 24.95 
Summer Games II . 24.95 
Wortd Karate .... 19.95 
super Cycle ..... 24.95 
Stt Af¥* SKrio? lot kn of~rrm&Prim 

U(!M':~r~t.: .. :;~:i 
Rings otZlltln . ... 27.95 
Phancasle ll . . . .. 27 .95 
Ban"' Gro~•.. 39.95 
~~~~~Heaie;J6:;~ '~·-A1211f /JOXE.~ :, 
Shard of Spring .. 27.95 ! lor.tnrcflttms&prl<:es}:'

• • · 
AVATEX 1200 HC External 
u C b'nayes- Ompati 1e . . . . . I 35 


C 0 MM0 D 0 RE ~~~~~~;:~:~,~~i~~~:.~'~·R· ~~~· 


Am ' •• 
~sla ...... 27 .95 

Skyfox . ...... . . 24.95 

M ic Fox . . ..... 24.95 

Mart>ieMadness . 22.95 

~3:.b ius .... . .. 27 .95 


Construction .. . . 29.95 
Mall Order 
~~~~~ .· .· ." ." ." ." ." ! : ::~ 
Bard's Tale ...... 27.95 
Lords of 
Conquest ....... 24.95 

Chessmaster 

20JO .. ... . .•.. 27.95 

Ultimate Wizard . 24.95 

Mind Mirror . . .. . 24.95 

Auto Dual . .. .. . 34.95 

Ogre . .... .. . .. 27.95 

Bard's Tale II .. . . 27 .95 

Battle Front ..... 27 .95 

Robot Rascals. ... 27 .95 


..!i~art .of ".'fri~a . . . 1.1.9.5. 

Adv. Music 

System ... . .... 54.95 

Fight Night .. ... 19.95 

Hardbal ... . ... . 19.95 

2 on 2 Basketban . 23.95 

Murder/ 

Mississippi ...... 23 .95 

Subloglc Baseball . 34.9 5 

Super Huey II ... . 16.95 

The Pawn ..... . 29.95 

Elite ......... . 23 .95 

Infiltrator .. . .... 23.95 

Bob 'n Wrestle . . 20. 95 

Partner64 . .. ... 39.95 

Deceptor . . .. ... 19.95 


STAR MICRONICS 

NX-10 .. ... . ...... Z09 

NLIOC ........ . ... 179 

NL-10 . .....••.. . . Call 

NX-15 ..... ... ... . JH 

SD-10 .. . .. ....... J09 

SD-15 .... ... .... . 419 

SD-10 ........... . 459 

SR-15 ............ 559 

POWERTYPE • ••• •• 219 


Gunship ... . ... 23.95 

Champ 

BasebaU86 . . . . . 23 .95 

Shanghai ..... . . 23.95 

Tass Times .. .... 23.95 

Transformers .. .. 23.95 

Sub Mission . . . . . 20.95 

Ultlma Ill ...... . 34.95 

Tracker ........ 29.95 

Pet Speed .... . . 34.95 

GEOS Desk Pak . . 23.95 

GEOS Font Pak .. 23.95 

Oxford Pascal ... 34.95 

Bob N' Wrestle .. 20.95 

OlpArtlor3 .... 19.95 

Clip Art II .. .. . .. 27 .95 


PRINTERS 
Panasonc 1091 . ..•. 219 

Sri<osha IOOOVC • . . can 

Panasonc 1090! . ... 219 

Panasoncl0911 . . .. 279 

Oklmate 20 ..... . .. 1" 

Citizen I 200 •••• . • . c.11 

Olddarta 120 . . . . .. • can 
Panasonc 1092 . . .. can 

~.=::J~E~~~ES ....... 

"NX-"i0 PRINTER&. . .s 2.88
GRAPPLER +/C. ... ....... . 

PANASONIC 1081i& 5298
GRAPPLER + C ..... . ... . . . 

Panasonic 108 O I &Xetec Supergraphic .. 259 


Certlncate Maker . 23.95 

Animation 

Scat Ion ........ 49. 95 

TagTeam 

Wrestling .... . . 23.95 

Ace of Aces ... .. 19. 95 

Disney Card & 

Party ... . .... . . 23 .95 

Disney Comic 

Strip . ... . ..... 23.95 

Accolade 

Football ........ 19.95 

WWF Micro Wrestl­
ing .. . ......... 27 .95 

Commando .... . 23. 95 

Hacker II . . . . .. . 23. 95 


Ult lma II ........ 39.95 

Fontmaster II . . .. 32.95 

Print Shop ...... 28.95 

Supert>a..., 64 .... 47.95 

Karateka .. . .... 20.95 

Hacker . . ..... . . 20.95 

Gamemaker . ... . 27.95 

Karate Champ ... 25 .95 

lnternat'I Hockey . 19.95 

Prt Shop Compan . 27 . 95 

Prt Shop 

Graphics ....... 19.95 

Jet. ........... 29.95 

Printma.st~r ..... 21.9 S 

Newsroom ... ... 34.95 

Gees . .. . . ... .. 39.95 


http:Compller.44.95


'sEEAPPLESECrlON FBalorlyeveH
00
rVoyaglng 

2 
29 
5 
" .. 9 

9 
5 
5 

a:gt:u 25:95 ~Cone:f.nflah~~tnam~y 121 .5f41.~9%5J 
64. 

95 :;r;~~N4k~; Cuthroats 25.95 f'~~~es ~~:~~ Decisl~Oesert 25.95 
94.95 ~'i'a'::tiam · 5 ~~~~~er ~J: ~~ The Hobbit ~~:~~ r:-15s1rl~ero1e ~m 

JK ftl.OI011P ;> ' 
Amerlcaiibreain 39:g5 · 

39 95~~~hip · 
Challenge 79.95 Companion 
Miiiionaire 39.95 ToyShop 
Squire 39.95 Type 
Tycoon 39.95 Variable Feast 

~i:~~ 
21 95 

· 
31 .95 
42.95 
31.95 
39.95 

"''Si.R~~~Y'"' §EE"Af.#jjfsa:rioH ' 
FOR.~4:17:8; +Cl ' . •:. 

MMMB!
COMMODORE 

128 

C.128 Computer Call 
MPS 1200 PRINTER Call 
1571 Disk Drive Call 
1902 Monitor 279 
t670Modem 139 
1350Mouse 44.95 
1750512K 

~-~~d~_r . .,..1~ 
~ ;srJP-£R,1'28w 
>-'~n..•nu~~,-.;· 

fi~Act..GE:( 
Commodore 128 

1571 ·Disk Drive 

Magnavox

8562 Monitor 739 

COMMODORE
1za sonwARe 

Basic Complier t28 44.95 
Cobol 128 44.95 
Cad Pak t28 44.95 
Super CComplier 44.95 
Chart Pak 128 31.95 
Speed Term 128 31.95 
Superbase 128 62.95 
Su~pl t28 44.95 
Swlttcalc 128 44.95 
Data Manager 128....49.95 
Wordwrlter 128 49.95 
Fleet System Ill 49.95 
Pocket Aler 2 36.95 
Pocket Writer 2 36.95 
Pocket Plan-2 36.95 
Sylvia Poner-128 44.95 
Mach 128 32.95 
Visastar 128 79.95 
Visawrlte t28 69.95 
Partner 128 49.95 

ATARI ST 
Atari 1040ST-RGB 
System Call 
Atari 1040ST­
Monochrome Sys Cail 
Atari 520St-RGB 
System Call 
Atar1520ST­
Monochrome Sys Call 
WE WARRANTY ALL 
ATARI ST COMPUTERS 
PURCHASED FROM 
COMPUTABILITY FOR 
NINETY DAYS 

SF 314 DS·DD Diak 
Drive .. . . .. .. , . 199 
Supra 20 MEG 3.5 
Inch Hard Drive .659 

· .AMIGAARCADI ;···· "GAMU ·-··.··\. :·.•'" 
Miaoleague 

Baseball 39.95 

Compul9< Baseball 27.95 

The Pawn 29.95 

Fl ight Simulator II 34.95 

Kings Quest II 34.95 

Black Cauldron 34.95 

Jet 34.95 

Silent Service 27.95 

Moan 18 27.95 

Load9< Board 27.95 

Tenth Frame 27.95 

Winier Gamos 27.95 

Rouge 27.95 

Apshal Trllogy 27.95 

Strip Poker 29.95 

Hex 27.95 

Super Huey 27.95 

World Games 27.95 


Gamemaker 
Hacker 11 
Labyrinth 
Lillie Computer
~~~g):onlhe 
Mississippi 
Shanghai 
Gamestar 
Basketball 
Tass nmes 
Splndlzzy 
Rocky Horror 

31.95 
~5 .95 
25.95 

25 95 
· 

25.95 
25.95 

25.95 
25.95 
22.95 
22.95 

Z,Qllls_ ..... .12.95.. 
•SIMON.AHl>S01USTEL 
Chern Gib . . 
Lovejoy Sat 
Real Estate Invest 
Typing Tutor 
Wine Cellar 
Wae(. l..j~ MQ(. 
. . •.:.-.•>-.,-. :, 
i::er1ii1cate ·Maker 
CllpArt1or3
Clip Art 2 
Early 

0 

25.95 . 
39.95 
64.95 
31 .95 
44.95 
57.95. 

~~~S:rParty ~rn 
RadloBaseball 27.95 

~~~°r-'::urGolt ~:gg 
~:::~::~ .. .. J~:~g
' IJNISONWORLD . 
Prfn-tinaster 36.95 
Art Gallery 1 24.95 

18 95~~~~:,.ry 2 · 

.. 8 D
Alrheart · 22.95· 
Ancient Art War _ 25.95 
Animate 44.95 
Bank Street 
Serlas(Ea) 44.95 
Fantavtslon 31.95 
Holiday Grophlcs 
Library 16.95 
Print Shop 31.95 
Graphics Lib I, II, or 

Sl'lllHGIJOARO 
31.95 
19.95 
25.95 Newsroom 

Piece or Cake Math 

Ill 
Karateka 
On Balance 
Print Shop 
Companion 
Science Tool Kit 
Toy Shop 
Type 
Variable Feast 

__ . 

APPLE ACCESSORIES 

Mach II ~ifck • 27,95 

. MachlllJ?Yatlclt , 34,95 

~!;;:itiA ,~:

J\ISA.CUS 
Textpro 37.95 
Data Trleve Sys 37.95 
Text Designer 37.95 
PC Board 
Designer 299.95 
Assempro 37.95 

$T~CS 
Degas 27.95 
Super Graphics 33.95 
Degas Elite 52.95 
Easy Draw 54.95 
Graphic Artist t49.95 

INFOCOMST 
SEE IBM SECTN FOR 

ITEMS AND PRICES 


n-wORo 
PROci:SSORS 

Anal Word 94.95 
Papercllp Elite 64.95 
Wordwrlter ST 52.95 
Thunder 27.95 

ELECTRONIC ARTS 
Archon 11.95 Age of Adventure 
Seven Cit. of Gold I t .95 Archon II 
Pinball Lords of Conquest 
Construction 11.95 Ogre 
One on One 11.95 Chessmaster 2000 
Super Boulderdash 11.95 Uttlma I 
Racing Destruction 11.95 Ultlma iii 
T-OownFootbaJI tl.95 Ultlma lV 
Mule t 1.95 Auloduel 
Music Construction 11 -.9 ~ .. _Starlleel I
INFOCbM'····. . ·$11 --·-·. -••, 
See Commodore 64 sec- See Commodore 64 sec­
rlon for Items snd prices rlon for Items and prices 

'''ft:f:, .· 
ACTMSfON 

Hecker 29.95 
Mlndshadow 29.95 
Borrowed Time 29.95 
Lill ie Computer 
People 34.95 
Borrowed Time 29.95 
Music Studio 39.95 
Shanghai 29.95 
Hacker II 34.95 
Tass Times 29.95 
Gamestar 
Basketball Call 
Gameslar Baseball Call 
Gamester Football Call 

Mocldngboard S " 
Jll'ocldngboe(dC ,,, t14.95 

16.95 
21 .95 
64.95 

25.95 
44.95 
39.95 
28.95 
31 .95 

37.95 
22.95 

59.95 

r,:~7f::1ker ~~:~~ 
LeatherGoddess 25.95 

·.:-.•::• -.-.g•,~&'f::/W 

~~~:J'~ri1 ~;: ~; 
SeastaJker 25.95 

"•·::-.· _ . ,.,.. . ......,_ 

H{:?SCt«Jsrilft'd'/i:} 
SEEAPPLESECfiolt 

~ 


Wlshbrlnger 25.95 

~~~~ss ~~:~~ 
zorkll?Uu 2s;9~ 
., )•.SIERRA ~••,.•\-. 
King's 
Quest I, II, or Ill 31 .95 

~~~~:r ~~:~~ 
Brack Cauldron 25.95 

~J~~!:~Ring rs:g~
k"f~i~~tollo 154.g5 

Alternate Reality ~t~~ 
~ai:.m::; ~a~1~Backup 44.95 
Orbiter 31.95 
Cornerstone 64.95 

29 95t~~plonshlp · 

G•oU _·. . 31:95 

~j~~;ope 2(95 
~O:isense 25.95 

uni­
1Jrn 

11~~~ :rn 
FontasyFonts Call 
Wlzarcfry 39.95 
Galo 24.95 

34 95~tbloglcBsseball 34°.95 

~lb~lcFootbaU 34:95 

~ ·~ '''•"~' Mf~d·~ .. :.. -.,. , . ·5· 
SEE IBM!>ECTION FOR Sub Mission....... 25.95 James Bon fa9 

.. _lTf:;.AfS...~ND P_,R!C}E~-« lnflllra.tor 20.95 Rambo 25.95 

;-. . ·•-.•-.•-.•whSSl ·•··«<<ilK•; Bob N Wrestle 20.95 The Mist 25.95 
SEECOMMOOORE64 FOR Color Me 19.95 Perfect Score 44.95 

JJeyf_)JIDPRJCEf! Dick Francis 25.95 Bal,nceofPowe_r 31 .95 
· · APPLliMISCliU.ANEOUS 

~lftPY~ 

' £tEi
Ar;.;~9518 
Artie Fox 
B d's Tale 
Bard's Tale II 
B:UleFront 
Chessmaster 
2000 
Dark Lord 
Lords of 
Conquest 
Murder Party 
Robot Rascals 
Ultima 1 
Ultlma 111 
Ultlma IV 
Ogre 
Moeblus 
Skylox 
Music 
Conslructlon 

Aght Night 21 .95 
Hardball 21 .95 
Sundog 24.95 
The Hobbit! 23.95 
Advanced Ideas Call 
Spellworks 31 .95 
Llnkword, Languages 

·. 
·· ''"29 95 · 

27:95 
29 35 
34·95 
27:95 

29.95 
23.95 

27.95 
27.95 
27.95 
27.95 
39.95 
39.95 
27.95 
39.95 
27.95 

11.95 
-.-.:•:•:<: Marble Madness 23.95 

Games/Children 22.95 1 Cities or Gold 11.95 
GraphlcsExpander 25.95 Scrabble 27.95 

.,...,.•.,.,,.-. ·• ., . . .. ,,,," :,-:-.-.•-.··· 

. \•·} El'YX "'•·.•-· ... ,_._. . 
Ctiampfonsliip 
Wrestling
World Games 
Destroyer 
ApshalTrllogy 

~ ~=!ii'\ ~~:= ~fn~!r~~~:,:r 

~ " $¥~(.ii · 
Personal Pascal 49.95 
Mark Williams C 129.95 
Metacomco 
Pascal 74.95 
Macroassembler 59.95 
Lattice C 99.95 
Modula II 54.95 

~1&L$t eu.sm~r 
Professional 169.95 
Swittcalc ST 52.95 
Dae Easy 49.95 
Maxiplan Call 
Dollars and 
Sense 69.95 
Horne 
Accountant 44.95 
BTS Spreadsheet 44.95 

STDATASASa· 

(Ea) 
Strip Poker 
Or. Ruth 
Game/Sex 
Superbow1 
Sunday 
Gudrlan 
Disney Party 
Shop 
OlsneyComlc
Maker 
Video Vegas 
Mas:e:lng/ 
College Board 
Success w/Math
(Ea) 
Successw/Algebra 

~:~eAccounl 

-$£GrJJ.in~s "~'.I 
Macrodesk 
Music Studio 
ST Music Box 
Time Link 
Micro-Cookbook 

34.95 
22.95 
22.95 
31.95 
24.95 
31.95 
59.95 
31 .95 
31.95 

Call 
Call 

54.95 
23.95 
29.95 
25·95 
25.95 
25.95 

9.95 

129.95 
22.95 

ST COMMUNICA­
TION 

PC Intercom 84.95 
l.S. Talk 39.95 
Horne Pak 33.95 
Mlchtron BBS 2.0 49.95 

ST Talk 17.95 


'$t #iii'i:bmutr.es,i 

Gunship
Siient Service 
Microleague 

~=a~~1tl!eOuck 

, . '''. '•;;:"sr~"'· 
Ulllma 11 or iii 
Kings Quest II or Iii 
Hacker II 
Sundog 
Black Cauldron 
Apsllal Trilogy 
Rouge 
Dungeonmaster 

~n1~~~~;~-
Super Huey 
PhantasJe 
Mean ts 
Laader Board 
Brattacus 
Siient SeMce 
Flight Simulator II 
Charnploshlpn 
Wrestling 
World Games 
Chessmasler 2000 
Slargllder 

-

25.95 
22.95 

39.95 
33.95 
33.95 
24.95 
27.95 
27.95 
27.95 
27.95 

27.95 
27.95 
29.95 
24.95 
33.95 
27.95 
34.95 

24.95 
24.95 
32.95 
29.95 

DOiiars & 
Sense llE 74.95 
Superbase 64 .95 
Random House Call 
Scholastic Call 
Kings Quest Ill 31 .95 
Black Cauldron 25._95 
Space Quest 3 1 95 
E"":trt r:8lead ~-~~ 
U~r 0 ,' · 

29 95W~ry-Provlng 31 :95Wizardry-Legacy 25 95Wlzardry-oi.nonds 2j 95VIP · 
Professional 169 95 
Gato _24:95
T-ShlrtShop 31.95 
Subloglc 
Baseball 34.95 
Subloglc Football 34.95 
AlghtSlmulatorlt 34.95 
Jet 
Animation 
Station 

~H~~ha~~ls~ 

Tass Times 
Alternale Reality 
Autoduel 
Ogre 
Defender/Crown 
Sinbad the Sailor 
Balance of Powa-
King of Chicago 

27.95 

1 
33.9r.· 
33.95 
34.95 
27.95 
33.95 
3395 

33.95 
33.95 

w~;.lli 
34.95 
27.95 
29.95 
33.95 
39.95 

39.95 
32.95 
27.95 

Can 

..:' 'h.95 
34.95 
59.95 
19.95 
19.95 
27.95 
16.95 
27.95 
27.95 

17.95 
17.95 

nme Bandits 
Business Tools 
Comerman 
DOS Shell 
Kissed 
M-Dfsk 
Major Motion 
Ml-Term 
Mighty Mall 
Pers. Money 
Manager 
Pinball Factor 
Football Wizard 
Eight Ball 
Anancial Future 
The Animator 
Cards 
Mlchtron Utilities 
Doi Driver 
Laser Driver 
Super Conductor 

.·,,~ :-
=:ii:MJN;.;;DSCAP1!.= ~ 

Mastertype 
Halley's Project 
Brataccus 
Racier 
SDI 
King or Chicago 
Defender or 
the Crown 
Sinbad 

M~9N 

24.95 
24.95 
24.95 
19.95 
27.95 
24.95 

19.95 
20.95 
26.95 

27:95 ° 
27.95 
38.95 

20.95 

20.95 
34.95 
69.95 
34.95 
41.95 

Call 
Cail 

27.95 
34.95 
34.95 
27.95 
34.95 
27.95 
27.95 
34.95 
34.95 

34.95 
27.95 
27.95 
20.95 
27.95 
27.95 
27.95 
39.95 
34.95 
34.95 
49.95 

11.95 
24.95 
24.95 
27.95 
27.95 
27.95 
34.95 
41 .95 
34.95 
34.95 

27.95 
29.95 
34 .95 
29.95 
34.95 
34.95 

34.95 
34.95 

Affi~~!~~

Jet 
Tenth Frame 
Shanghai 
$-0 Helicopter 
Micro Laague BB 
WWF Micro 
Wrestling 
Skylox 
Super Cycle 
Indoor SportsDB Man 

Zoomracks 
Oatamanager SI 
Regent Base 

Skylox 
ArtieFox 
Marble Madness 
Relurn/Allanlls 
Financial 
Cookbook 
Adventure 
Construction 
Chessmaster 2000 
Instant Music 
Deluxe Print 
Deluxe Video 
Deluxe Paint 
Archon I or II 

Typesetter 
Rubber Stamp 
Printmester 
Art Gallery I or II 
Fontwriter 
Magafonl ST 

BROOERIUND 
Graphic 
Ubrery I, II, or Ill 
Karateka 
Print Shop 

Graph. I, 11, or 111 19.95 
Print Shop Comp. 27.95 

a.EcTRolillC ARTS 
One on One 
7 Cities of Gold 
Slarileet One 
Art Disk/ 
Deluxe Prtnl 
Art Disk/Deluxe 
Paint 
Bard 's Tale . 
Music Const . 2.0 
Autoduel 
Ulllma 111 
Deluxe Paint II 
Grand Prix 

- Call 
54.95 
52.95 
64.95 

27.95 

27.95 
19.95 
19.95 
27.95 

16.95 
23.95 
49.95 

27.95 
27.95 
34.95 
29.95 

34.95 

27.95 
32.95 
34.95 
69.95 
69.95 
69.95 
27.95 

19.95 
19.95 

25.95 

22.95 
19.95 

25.95 

25.95 
19.95 

114.95 

16.95 

~~:~~ 

27.95 
39.95 
34.95 
34.95 
32.95 

Starfleet I 
Karate Champ 
Kung Fu Master 
Math Blaster 
Alternate Reality 
Alge-Blaster 
Homeworker . 
Spell-It 
Word Attack 
OLM Software 
Oealgnware 
Computer Sat 
Elite 
Pawn 
Sargon 111 
Writer Rabbit 
MathRabblt 
Frogger 
Managing Your 
Money 
F-15StrikeEagle 

High Roller Simulator Call 
Two/Two 
Basketball 29.95 

M·u1p18n 99.95 

Maxlcom 34.95 

Maxldesk 47.95 

Papercllp Bite 84.95 

Degas Bila 52.95 

LOP Planne< 79.95 

LPD Writer 79.95 

LPDFller 79.95 

Loglsllxs t59.95 

Modula ii 64.95 

Glzmo ~.95 

Superbase Amiga 99.95 

DB Man 99.95 


Lillie Comp People 

Ai8iiWiii~' -.~.i>l~u~
Megafont II 
Pago Designer 
Typesetter 
Rubber Stamp 
P.S. Interface 
Alternate Reality 
All 
Reality/Dungeon 
Mercenary 
Home Pak 
Paper Clip/Spell 

v1P Prof8ssioiiil1 
Analyze 2.0 
On-Line 
Scribble 
Organize 
Prlnlmasler 
Ar1 Galie<y I or 11 
Zumnfontl, 11, orill 
Impact 
Aegis Draw 
Aegis 
Animator/ Images 
Aegis Art 

33.95 

:.&:13"-9" ·-.9"'5~~~ 
17.95 Flight Simulator II 
2t .95 Universe 
24.95 Aghl Night 
21.95 Hardball 
19.95 Tenth Frame 
24.95 Super Huey 

Foobiltzsky 
24.95 Home Planetarium 
18.95 Siar League 
16.95 Baseball 
37.95 Starbowt Football 

AMIGA'PllOOUtTMTY 
169.95 
94.95 
44.95 
64.95 
64.95 
32.95 
t9.95 
21 .95 

129.95 
t29.95 

94.95 
23.95 

Balance of Power 34.95 
INFOCOM 

See IBM Section ror 

Items and Titles 


Earl Weaver Baseball Call 



Use your 
Commodore 
Printer 
with your 
PC compatible 
Upgraded 10 an IBM PC'" and wan1 to use your 
Commodore punier? W11h our new IBM ICBM INTER· 
FACE you can use your Commodore compa11ble prrnier 
wr lh your PC compalrble Supporls vrnually all lexl 
applrcauons Some graphics suppor of graphics 
charac1ers and graphics p11n1ou1s when using Com· 
modore prrn1ers which support graphics Cable. drsl< . and 
1ns1ruc11ons suppl ied Requires DDS 2.0 $34 95 
or up IBM PC rs a TM ol IBM Corp • 

Call (206) 624-4985 now and order. 
Visa & Mastercard welcome' Add $2.00 
for sh ipping & handling. 

Omnitronix Inc. 
760 Harrison St.. Seattle, WA 98109 

Statement of Ownership, Management, and Circulation 
as Required by 39 u.s.c. 3685 

1A. COMPUTE! 
1B. 537250 

2. 9-25-86 
3. Monthly 

3A. Twelve 
3B. $24.00 
4. 825 Seventh Ale., Nim York, NY 10019 
5. Same 
6. Publisher, James Casella, 825 Seventh Avenue, Nim York. NY 10019 

Editor, Robert C. Lock, 324 W. Vlendover Ale.. Suite 200, 
Greensboro. NC 27408 
Managing Editor, Kathleen Martinek, 324 W. Vlendover Ale., Suite 200, 
Greensboro, NC 27408 

7. 	ABC Consumer Magazines, Inc. (Sole stockholder Capital Cities/ 
American Broadcasting Companies, Inc., 1330 Ale. of the Americas, 
New York, NY 10019) 825 Seventh Avenue, New York, NY 10019 

8. N/A 
9. N/A 

10. Extent and Nature of Circulation 
A.lcrage no. of cop1es each Actual no. copies of 

issue dt.ring precedltlg srOQle issue published
12 monlhs nearest to hlltlg dale 

A. Total no. Copies (Nel Press Run) 53 1,525 511 .508 
B. Pad CirrulabOn 

1. Sales lhrough dealers and earners. 
streel wnd0ts, and counter sales 109.723 100.000 

2. Mail subscnpoons 261 ,499 263.300 
C. Total Pad c.rrutalJOll 371.222 363.300 
D. free Drstnbutron by mail. earner. 

Of 01her means. samples. compi­
menlaiy and oiller free copies 1.712 1.708 

E. Total Distribution 372.934 365.008 
F. Coo<es not Distributed 

1. Otttt use. left over. IJ\aCCOOlted 
for, spoiled after prv111119 7, 158 6.500 

2. Rerums from news agents 151 ,433 140.000 
G. Total 531 .525 511.508 

I certify that the statements made by me above are correct and complete, 
James Casella, Publisher. 

' 

(&'.commodore 

AUTHORIZED REPAIR 
CALL FOR LOW PRICES! 

SCHOOL P.O.'s ACCEPTED 

0 LIFETIME WARRANTY 
~ TYVEK SLEEVES • LABELS 
WRITE PROTECTS • PACKAGED 

100 up 50·99 

GENERIC SS/DD .40 .55 
NEW LOW PRICES (c commodore 

J~t.... 

,.....,..,a:...!.11.. ­

Ca/IU6 
Bllfore You Buy/ LIMITED J4995 

We W11tt YDll' 8usNa QUANTITY 

AMIGA 1DllO PlUS AMIGA 11XXJ•

•sso 
•c.P.U. IS REFURBISHED - FULL 90 DAY PARTS 
AND LABOR WARRANTY FROM COMMODORE. 

NEW AMIGA 1000s ALSO AVAILABLE. 

M.C.S. 
Microcomputer Services 
0~~~~s BOD-433-7756 

In Michigan (313) 427-0267 
INFO & CUSTOMER SERVICE 1313) 427·0267 

HOURS MON SAT 10 00 A M - 8 00 P M 
12864 Farmington. Lrvonra. Ml 48150 

OVER 2000 

• SOFTWARE TITLES • 
IN STOCK 

Canon [¥)~ 0TI@OO@& 
COLOR INK JET 

$24995 
LIMITED QUANTITY 

[II fr laid-!.!-+€¥ 

~-
1200 BAUD 

s~2001., 
.... FROM'-/

17995 •99oo 

~~@Ip;' PRINTERS 
95 

FROM$174 ~~ 
Call Us Last/ ~.,.,.....~ 

NEW SUPER LOW PRICES ON STAAi 

SEIKOSHA SP-1000VC 
COMMODORE READY 

$16495 ~:,,;( 
NEAR LETTER QUALITY I 
FRICTION & TRACTOR ._:::. ;i. 
100 CPS• SHEET FEEDER ~ • 

~~~;~;!!J~:~ CR-220 
COMMODORE READY

95 FROM EPSON 
$79 50 CPS • TRACTOR FEED 

(c commodore====64 
EDUCATOR 

We Bought 

•em All 


FAR BELOW 

DEALER COST 


RETAIL 
499 .95 1:1REGULAR 


DEALER 

COST 

325.00 

7 
• 100% C-64 Compatible 
• Built in Hi-Res Green Monitor 
• 	Heavy duty power supply and 


sturdy case 

• 	All units completely refurbished 


with full 90 day warranty 


$199.95 

http:a:...!.11
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1•1 HARDWARE I
ill I•*AMIGA * ATARI XUXE.I 512K. ColorSystem ......... .. ............. ..•...•... •............. CALL 130XEComputer . ... . ....•..... ... . . .. . ... .. . .. .. .. . . . ..... .. . . . ... CALL 1•• 
256 K. Amiga . .. .. .. .. ..•.. . .... .. . . ... . .... . •...•................. CALL 800 XL Computer .. .. ..... . .... ...... . ... . ... . ................. .. . .. CALL 1
•1 A1010 3 1> .. Disk Drive ........ . .............. .. ..................... CALL 1050 Disk Drive ............................ . .. .. .... .. . . ... .. . .... .CALL I•
illl A1080 RGB Monitor ...... ... .. .. . . . . ........... . . . .... ......... . . .. CALL XMM 801 Printer ........ . .......... . .. . .............. ...... ........ CALL . I• 

A1050 256K. Expansion . . . . . . . . . . . . . . . . . . . . . . . ..... . ...... . .. .. ..... CALL 1020 Printer .................. .. ........ . ........ .... ............. $24.00 
 II 

A1680 1200 Baud Modem .. .. •. . .. . .. ......... . .. . ....... .. . . ....... CALL XM 301 300 Baud Modem .. . ...... . ..... . .... . . . ..... . .. . ........ . . $34.95 


* ATARI ST * COMMODORE 64/128 I 

1040 ST Color or Mono System . .. .. . . ... ...........•...•............ .CALL D64C Computer .. . . . . ... ... .. . .. .. .. . .. . .. ... ............•... • ..... CALL 
 I• 
520 ST Color . . ... ....... . .. . ..... . ... ..... . .•......... . ..... ... . . .CALL g__11~81 g0~s_P~~riv.· e: :: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :g~tt 11•.

SF314 DSDD Disk Drive ........ . ...•. . .. .. .. .. . .... .. .... . ... . ...... CALL
l•I SF354 SSDD Disk Drive ........... . .•...•. • . ...•...•......•... .... $139.95 V!c-1571 Disk Drive . ..... ... . . •.. .. ...•..•..... . •... ... ....... ... ... CALL I• 

SCl 224 12" RGB Color Monitor ...... •............. ... . ... .. .......... CALL Vic·1581 Disk Drive .. .. .......... . ....... .. .. . ...... ... . . . . . . . .. .... CALL 
 I• 

I.I SM124 12" Monochrome Monitor ... .. .. , . ..• . . .. .. . .......• . . . ....... CALL 512K RAM Expansion .. . .........................•...•..•...•..... $179.00 I•I•l•I SH204 20 MB Hard Drive . . . . . .. . .. . . .. .. .. . . . ..............CALL * COMMODORE
1•1 SMM 804 Printer . .. . . .. . . .. .. . . .. .. .. .. . . . . . .. . . . ........ .CALL PC 10 Computer CALL
l•I *PANASONIC P:c: 20 Computer : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : cALL I• 
l•I FX600 Computer . .. .. . .. . . . . . . . . . . . . .. .. .. . . . . .. CALL * MICRO SCIENCE I•I• FX800 Computer . . . . . . . . . . . . . . . . . . . . . ....... ... . ... :CALL 20 MB Drive with Controller .. . . ....... ..... . ... . . . ........ .. .... .. . $379.00 • 

I• CALL ON THESE AND OTHER PRODUCTS. WE CARRY A COMPLETE LINE OF SOFTWARE AND HARDWARE INCLUDING PRINTERS •
1•~~1--------~~T~~;;.;.;;...;;;~~~o=-;=-===..;;:...;;.:;.;.;.;.:..:==-:=:..;::..:..:o,;~==-=-~.:.:=:::.==.::.:=::~.:..==.:.:.:=-----------=• 

1• 1 OP HITS ABBY'S SUPER BUYS 11
lil ~~~ti~!0~~1G~ :so:~A:RE :: : ~ ~~ ~;p~n0PI~~~g~Jr S?FTWARE_ s279 .;;~~~;!E ··co~:i~~s~~;E64/12B == 

l•I Deluxe Paint . . ..... . . . ........ $ 72 Word Invaders......... . .... . s 25 Text Craft · · · · · · · · · · · .... $59.95 Tink's Adventure ......... $ 6 .95 
II 


Art Disk Vol. I .... . . . ........ $ 24 l eader Board Golf .......... .... $ 29 Graph Craft .. . .. . . . .. ... $59.95 Tinka's Mazes . . . . .. . . ... $ 6 .95 
I•
I.I Deluxe Print . . . . . . . . . . . . . . . . . . $ 72 little Computer People ......... . $ 29 T k G t T $ 6 95
0l•I Art Disk Vol. II . .............. $ 24 Music Studio ................ .. $ 48 ..ATARI XUXE u oes own ...... · · I•

l•I Deluxe Video . . .. . . .. . . . .. .. . . s 72 Paint Wor ks ................... s 49 · oATASOFT Mr. Pixel 's Paint Set ...... $ 9.95 I•

l•I Instant Music . . . . . . . .......... $ 39 Hole In One Golf . ... .... ....... $ 24 Mr. Pixel's Cartoon Set ... . $ 9.95 I•

•I Marble Madness ...... . . .. . . ... $ 32 Flight Simularor II .............. $ 29 Pooyan !D&C) . . ......... $ 5.95 Show Director $ 9 95 I•

l Winter Games . ..... . .......... $ 32 Financial Cookbook ............. $ 39 Moon Shuttle !D&CI ...... $ 5.95 T k . h .... · · .... · · 

l•I Marauder .... . ....... . .. ...... s 32 Degas . . .................. . .. . $ 29 on rn t e Land I•

l•I Grabbit ...... .. ............... $ 24 Copy II . . . . . . . . . . . . . . . . ...... $ 29 .MINDSCAPE of the Buddy Bots ... .. . $ 6.95 II

l•I little Computer People . . . . . . . s 29 Phantasie . . . . . . . . . . . . . . $ 29

l•I Aegis Draw ................ $159 Pr intMaster . ... ............ $ 29 Tinka'sMazes ........... $ 6 .95 


I•I• 
Aegis Animator ....... .. ....... $ 99 Art Gallery I & II ...... ... .ea. $ 24 Tuk Goes to Town ... . ... $ 6.95 ·coMMODORE 

l•I On line · · · · · · · · · · · · · · · · · · · · · · S 49 Rogue · · · · · · · · · · · · · · · · · · · · · · ·S 25 Ton k in Land of the Blue Print (R) . . . . . . ...... $ 2.99 I•
l•I Music Studio .... .. .... . ... .... $ 39 Silent Service ......... . . .. . . . . $ 29 Buddy Bots . . . ... .. ... $ 6.95 Clowns (R) .. ... .. .. ..... $ 2.99 I•
l•I Analyze ......... . . ... •. .. .... $ 69 Starglider ........... ..... ... . . $ 34

l•I Amiga Assembler .. . ..... ...... $ 79 Temple of Apshai Trilogy ... . .. .. $ 29 Tink's Adventure .... .. ... $ 6.95 Dragon 's Den (R) . .. . ..... $ 2 .99 


I•I• 
Amiga Pascal ..... . ....•....... $ 79 Thunder ................. . .. .. $ 29 Easy Finance I, 11 , Ill,


l•I Lattice " C" ... .......... . . ... . $119 Winter Games ........... . .. . . . $ 29 •ATARI INC. IV & V (D) $ 2 99

l•I Leader Board Golf .... .. .. . ..... $ 29 World Games ...... . . .. .. . . . .. $ 29 Juggle's Rainbow (D/C) . ... $ 2.99 · .... · · .. ea. · 


I•I•
l•I C64/128 SOFTWARE VIP Professional ............ . . .CALL Easy Mail (0) . ..... . ... . . $ 2 .99 I• 


99
I.ml ALL ABACUS TITLES ...... .. . .CALL ATARI XE/XL SOFTWARE Juggle 's House (C) · · · · · · . $ 2- English 111, V & VII !D) .. ea.$ 2.99 1•

1•1 All MASTERTRONICS Battle of Antietam ............... $30 States & Capitals (C) · · · · · · $ l .99 Frogmaster (R) ...... . . ... $ 2.99 I•

l•I TITLES . . . . .. .. . .. ... .. . ... CALL USAAF ....... .. . ........ . .. ... s35 Hangman (C) ... . . ....... $ 4.95 Gortek & The I• 

I.I ~in~r G~~es ... . . . . . .$29 M.U.L.E. ...... .. ....... . ....... $17 Basic (R) . . . . . . . . . . $ 4 .95 Microchips (C) . . ..... . . $ 2 _ I•
99 


e op op . . .. .... . ......... $45 Movie Maker ........ ... . ... . . .. $39

l•I Gettysburg: The Turning One On One ......... . ......... Sl 2 ..APPLE Jupiter Lander (R) ........ $ 2.99 11

l•I Point ... .. . . . ........ ..•..... $45 Seven Cities of Gold .. . ... . ...... $12 Kickman (R) . . . . . . .... .. . $ 2.99 I

l•I World Games ...... .. .. .. .... . . $29 Silent Service .. . ............... $27 •ATARI INC. Lazarian (R) .... ... ... . .. $ 2.99 I•

l•I Road War 2000 ....... . ... . . .. . . $29 F-15 Strike Eagle .......... ... . .. $25 Pac Man .. . .. ... ........ $ 1.99 I• 


Gemstone Healer . ... . . •.. .. .. .. S29 Music Studio .............. . ... . s27 Centipede . . ..... •. ... ... Music Machine (R) ...• . ... $ 2.99
$ 1.99l•I Destroyer ........ .... .. . ...... . $29 Printshop Companion ..... .. •. ... $28 D k K $ Math VII (D) . . . . ...... . .. $ 2.99 I•
1 99
l•I Shard of Spring ....... . . .. • .. ... $29 Temple of Apshai Trilogy ....... . . $26 on ey ong · · · · · · · · · · · · · Pet Emulator (D) . .. . . ... . $ 2 .99 II

I.I Hardball .... . .. .......•.. . ... . . $25 Flight Simulator II ... . . ......... . $39 P'I 2 9 I• 


Commando $25 Scenery D'sk (1 61 $16 **VIC-20 1 at · · · · · · · · · · · · · · • · · · · $ .9
II Gunship ... : : : : : : : : : : : : : : : : : : : : S25 Star Disk .'San Fra~~is'c'o': : : : ~~·. $16 •ATARI INC. Screen Editor (D) .. . ...... $ 2 .99 II 

.I ~oiF~~aste r II ... ...... .... . ..... $$ 32 KaSttarkDisk · Japan ....... .. ... . . s$ 16 Donkey Kong . . .. . .... .. . $ _ Sea Wolf (R) .......•.... $ 2.99 I• 


......................... 49 raea ...... . . .... ... ... ..... 24 99 S R (R) $299 

F-15 Strike Eagle .......... . .. .. . $25 Nam . . . . . . ................. . s29 tar anger . . . . . • . . . . . •• 

Fast Hack'em . ........•...... . . S29 Print Shop .... .. ..... ... .. ..... $35 •TJMEWDRKS Suspended (0) ... ...•. . .. $ 2.99 11 


I.I 
Ill Copy 1164/128 · · · · · · · · · · · · · · · · · . $39 Graphic library Money Manager (D&C) . ... $ 5.95 Super Smash (R) ......... $ 2.99 I• 


35 1
Print Shop .. · .... .. · · .. · .. .. · .. s · 11 & 111 · · · ...... .. · .. · .. ·ea. Sl 8 Electronic .Checkbook T th I d (R) $ 2 99
0l•I Print Shop Companion ...... . .... $28 Touchdown Football ............ . $12 ° nva ers · · · · · · · · · 1•.

l•I Print Master ..............•..... $27 Ogre . . .. ........... ...... .. .. $30 !D&C) .. . ............. $ 5 .95 Word/Name Machine (D) .. $ 2 .99 


10th Frame ..... .. ............. S29 Computer Quart erback ........... $24 Visible Solar System (R) ... $ 2 .99 



3Af Diskettes 

FREE! 

CEI has an outstanding special on Flip 'n' 
File~ 15 storage cases. When you pur­
chase a Flip 'n' File 15 storage case from 
CEI, you'll get 10 3M SSDD Soft Sectored 
diskettes free. Limited quantities available 
soordertoday. Order # FNF-KA ... $9.99 
each. Minimum order 10 Flip 'n' File~ /15. 

Other 3M computer products 

51/4' 5DSDD-RH-KA .. . ... . . . $0.93 each 

3'12" 3SSMO-KA .. . ........ .. $1.36 each 

8" 8SSSD-KA ... . .. ...... ... $1.48 each 

8" 8SSDD-KA .............. . $1 .79 each 

51/4' head cleaning kit H-KA... $4.95 each 

DC300XL-KAdatacartridge . . . $17.95 ea 


Minimum o rder 100 dlskettes/ 10 canridges 

Credit card orders call 

BOO-USA· DISK or BOO-CA1·DISK In Canada 


For Information cell 313·973·BBB8 


Communications Electronics Inc. 
P.O. Box 1045 O Ann Arbor, Michigan 48106·1045 

Dysan 

Diskettes 


Now get wholesale pricing on Dysan 
diskettes from Communications 
Electronics Inc. while quantities 
last. Lifetime warranty and packed 
10 to a carton with color coded 
diskette ID labels, write protect 
tabs, and heavy duty Tyvek"' tear 
resistant envelopes. 
5 '1•" SSDD 801187-KA .. . . .. 5 1 .69 each 
5 '1•" DSDD 802060-KA .... . 51 .99 each 
5'1•" DSDD96 TPI 802067-KA . .. 52.29 ea. 
Head cleaning kit DHCK-KA ... $9.99 each 

Dysan Diskettes 
Credit card orders call 


800· USA· DISK or 800-CA1 ·DISK in Canada 

For Information call 313·973·B888 


Communications Electronics Inc. 
P.O. Box 1045 O Ann Arbor. Michigan 48106·1045 

Verbatim 

Diskettes 


Take advantage of this Verbatim Val­
uelife triple special. As long as quan­
tities last, you'll first get high quality 
Verbat im diskettes at only79¢ each. 
Second, on your order of Verbatim 
5v.'' single sided double density disks 
you'll get a FREE plastic storage 
case that holds 1 o diskettes, and 
third, you'll also get a FREE head 
cleaning kit. Order Verbatim today. 
5 '1•" SSDD 29633-KA .. . .. . . $0.79 each 

Verbatim Value! 
Cred it card orders call 


800-USA·DISK or 800-CA1 -DISK In Canada 

For Information call 313·973·8888 


Communications Electronics Inc. 
P.O. Box 1045 O Ann Arbor, Michigan 48106-1045 

Diskettes 

25<:ea. 

CEI now offers a once in a lifetime offer on 
100% certified and error-free 5 1/4 ' single 
sided double density diskettes for only 
25¢ each in multiples of 500 diskettes. If 
you want double sided double density 
diskettes these are only 27¢ each in multi ­
ples of 500 disks. Write protect labels 
included. Available only in mult iples of 
500 diskettes. Since quantities are limited. 
stock up now. 
51/4' SSDD MAX1 0-KA .. . ... $0.25 each 
5'14' DSDD MAX20-KA .. ... . $0.27 each 

BIG SAVINGS! 

Credit card orders call 


800-USA·DISK or 800-CA1 ·DISK In Canada 

For Information call 313-973-8888 


Communications Electronics Inc. 
P.O. Box 1045 0 Ann Arbor. Michigan 48106-1045 

How to order 
To get the fastest delivery of your d1sket1es. phone 
your order d irectly to our order desk and charge it to 
your credit card. Written purchase o rders are acce~ 
led from approved government agencies and most 
well rated firms at a 1 0% surcharge for net 10 billing. 
For maximum savings. your order should be prepaid. 
All sales are sub1ect to availabili ty, acceptance and 
verificat ion. All sales are final. All prices are in U.S. 
dollars. Prices. terms and specltlca1ions are subject 
to change wi1hout not ice. No ralnchecks on out ol 
stock items. Not responsible for typographical errors. 
ASS.OD addi1ional handling lee will be charged tor al l 
orders wi1h a merchandise total under 550.00. All 
shipments are F.0 .8. CEI warehouse in Ann Arbor. 
Michigan. No COD"s. Non·cer11lied checks require 3 
week s bank clearance. Michigan residents add 4% 
sales tax or supply your tax 10 number and reason for 
tax exemption. 

For ahlpplng chargea add $6.00 per 100 dlskel1 es 
and/ or any fract ion of 100 SV·· inch or 3 'h ·1nch d isk· 
e11es. Adds 1.00 per data canndge or head cleaning 
kit tor U.P.S. ground shipping and hand ling in 1he 
con1inen1a1 U.S. For Canada. Puer1o Rico. Hawaii. 
Alaska. or APO/ FPO de livery. shipping is three times 
the continental U S rate. 

Mall orde rs to: Commun1ca11ons Elect ronics Inc .. 
Box 1045, Ann Arbor. Michigan 48106 -1045 U.S.A. If 
you have a Discover. Visa or Master Card. you may call 
and place a credit card order. Order toll· free in the 
U.S. Dial 800-USA·DISK. In Canada, order 1o1Hree by 
calling 800-CA 1 ·DISK. If you are outside the U.S. or in 
Michigan dlal 313·973-8886. Telex any1ime 671-0155 
(6710 155 CE UW). Order your disks from CEI now. 

Copyright Cl 1986 CEI Ad #052486-KA 

BASF 

Diskettes 


CEI has a super special deal from BASF. 
As long as quantities last, when you order 
BASF 5 '14 ' Single sided double density 
disks from CEI, you'll get a special price of 
only 69¢ each. And it you order promptly, 
as a further bonus while limited quantities 
last. you'll also get a free 1 O pack plast ic 
library case. Stock up now at this fantastic 
low price on BASF Qual imetric Diskettes 
with a BASF lifetime warranty. 

5 '14' SSDD 54974-KA .. ..... $0.69 each 

BASF SAVINGS! 
Credit card orders call 


SOO-USA·DISK or 800-CA1 · DISK In Canada 

For Information call 313·973·8888 


Communications Electronic• Inc. 
P.O. Box 1045 O Ann Arbor. Michigan 48106· 1045 

Super Disk 

Diskettes 


Super Disk· celebrates their ann iversary 
with super special pricing on Super Disk 
brand 100% certified error- free and drop­
out free computer diskettes. Stock up now 
at these super special prices. Order only 
in mult iples of 100 diskettes. 

SAVE Olil IU"t" 0 11• o•••Enu '"'"' ~Ice °'""" ~OCluC10.1Cft P1 1 0I' INIOIK \tl 

S' • 5550 Soll Sec101 wl Ht.1b Rin g Rtll •I 10 OIC ll OA 3 1·KA 0 44 
5 · . Stime .. lboHI Out b\l lll PIClr\ "" ' 0 ,,.. .... tooe l!M37·KA 0,. 
5 ' o S500 Soll Sec101 ...1Hub Rong Rt1a11 10 PICll &481 •KA 0 48 
5' • Same u aoove but buli. 01c 1t. ""' 0 ttn..,elope OA87·KA 0 33 
!I ' • 0 500 Soll Sec101 w / H ub Ro"(I Rttta il 10 p.1c i.. &491 •KA 0~1 
5' • Sime as l bove. bu l b\l l lt. p1c t.. w l O env elope IM97 ·KA 037 
5' • OSHO 101 IBM PCJAT · butll. PICll &e87 ·KA I 19 
J ' 1 SSH0\135 TPll · bu l ~ p1ci. S311·KA '09 
J ' • OSHO 11 35 TP/l • Oul' paci. e:U7·KA '14 
5 ' • Tvveic- d1s i..e11e envttlOPH . 100 PIC ll CVS-KA •OOO 
SSS O a S1n91e SIOIO S'"O'• Densilt SSOO • Single S•O•O Oo110I• Oens11 r 
0500 • Oo1101e Sia ea 0 01101• 0•11s11r OSOO • DouOl•S.aeaOu•a O.ns1tr 
SSl'fO • Sing!• S•aea l'f•O" O•t1J1r1· OSHD • Oouoi. S•Oea H1g" O.ns1rr 

Credit card orders call 

800-USA·DISK or 800-CA1 · DISK In Canada 


For Information call 313·973-8888 


Communications Electronics Inc. 
P.O. Box 1045 0 Ann Arbor. Michigan 48106· 1045 

TDK 

Diskettes 


96 TPI 

If you need a 96 tracks per inch diskette, 
CEI now has an excellent price on boxed 
TDK product. Th is product is designed to 
store up to 780 Kb. for non-AT systems. 
300 oersteds. Lifet ime warranty and 
packed 1 O to a carton with color coded 
diskette ID labels, write protect tabs, and 
heavy duty Tyvek" tear resistant envelopes. 
5"4'' SSDD 96TPI M1 DX-S·KA . .. $0.89 each 
5'1•" DSDD96TPI M2DX-S·KA . .. $0.99 each 

TDK Best Buy 
Credit card orders call 


800-USA·DISK or BOO-CA1 ·DISK In Canada 

For Information call 313-973-8888 


Communications Electronics Inc. 
P.O. Box 1045 O Ann Arbor, Michigan 48106· 1045 

Fuji 

Diskettes 


Fuji diskettes imported from Japan, 
are now available from CEI at a 
special price while quanties last. Fuji 
diskettes are packaged 10 to a car­
ton and come with color coded disk­
ette ID labels, write protect tabs, and 
heavy duty Tyve~ tear resistant 
envelope. Order your disks today. 
5v.'' SSDD MD10-KA .. . $0.74 each 
5114' ' DSDD MD20-KA . .. $0.84 each 

Fantastic Fuji! 
Credit card orders call 


SOO-USA-DISK or SOO-CA1-DISK In Canada 

For Information call 313·973·8888 


Communications Electronics Inc. 
P.O. Box 1045 0 Ann Arbor. Michigan 48106-1045 



- -------------

Classified 

COMPUTE! Classified is a low-cost way to tell over 350,000 microcomputer owners 
about your product or service. 
Rates: $25 per !inc, mini mum of fou r lines. Any or all or the first line set in capital letters al no ch.uge. Add SI S 

per line for boldface \\'Ords. or SSO for the entire ad set in boldface (any number of lines.) Inquire Jbout display 
rates. 

Terms: Prepayment is required. Check, money order, American Express, Visa. or ~fasterCard is accepted. Make 
checks payable to COMPUTE! Publications. 

SOFTWARE 

FANTASTIC DAILY NUMBER FORECASTER! 

Not a R?N Gen. Guaranteed! Str. Hits . 

C/ 64 , Ap, IBM, Atari . I Drive. OH add 5% 

SASE for info. $42.95 on Disk only to: 

Z-Wa y, PO Box 9017-C, Canton, OH 44711 


If you'd like information on the latest version of 
your software, please call or write: Batteries 
Included Customer Support, 30 Mural St., 
Richmond Hill, Ontario, Canada L4B JBS 
(416) 88 1-98 16 

COMMODORE: TRY BEFORE YOU BUY. 

Best selling games, utili ties, educational, + clas­

sics and new releases. IOO's of titles. 

Visa/MC. Free brochure. RENT-A-DISC, 

Frederick Bldg. #345 , Hun t'n, WV 25701 

(304) 529-3232 

Tl-99/ 4A QUALITY SOFTWARE for Business, 
Home and Entertainment •• Bonus Software 
Offer!!"" Send for FREE catalog to MICRO-BIZ 
HAWAII . BOX 1108, PEA RL CITY, HI 96782 

Tl -99 /4A Software/Hardware bargains. 

Hard to find items. Huge selection. 

Fast service. Free catalog. 

D.E.C.. Box 690, Hicksville, NY 11801 


TANDY 1000 PROGRAMS AND NEWSLETTER 
Send for free information on educational & 
entertainment programs & newsletter. Soda Pop 
Software, POB 653, Kenosha, WI 53 141 

PCjr 3-D NEON EFFECTS SOFTWARE 

Great New Drawing Package for 128K BASIC. 

Joystick Opt'I. $18.95 ppd (check, mo, cod) 

E. Bain, 6036 Sears Rd., Pegram, TN 37143 

HEY AMIGOI PD software for AMIGAI 

Games, Graphics, Utilities, More! Over 45 

disks ava ilable. Only $5.95 ea! SASE fo r cata log. 

Amyware, Box 19474, Jacksonville, FL 32245 


MACK'S DOMINO PARLOR: A superb rendition 

of an old favorite . Excellent Graphics, 

three levels of play, many options: Save, 

Switch, Print, etc. Instant play, very 

strong top level ga me. IBM PC, PCjr., or 

compatible, 128K, graphics card. SIS pp'd. 

Slab Creek Software, 2551 Antioch Ch . Rd . 

Watkinsville, Georgia 30677 


APPLE SOFTWARE FOR PENNIESlll 
Thousands of Public Domain programs 
available at 25~ and less. Free catalog. 
CALOKE IND., Box 18477, KC, MO 64133 

ATTENTION T.I. 99/4A OWNERS 
• Over 1500 Accessories 

THE WORLD'S LARGEST 
COMPUTER ASSISTANCE GROUP 
Now seNing over 35,000 members worldwide 
with the best in technical assistance. seNice. 
and products for the Texas Instrument 9914A 

To become a member and receive newsletters. 
catalog. technical assistance and membership 
package. send S 70.00 for a ONE Year Member­
ship to: 99/4A National Assist Group 

National Headquarters 

P.O. Box 290812 


Ft. Lauderdale, Florida 33329 

Attention Membership Division 


For Information Call (305) 583-0467 


FREE APPLE SOFTWARE 
Over 1000 Public Domain Programs on 50 
diskettes. $5 each plus $1 shipping per order. 
Send $1 for catalog (refundable with order) 
C&H ENTERPRISES 
PO Box 29243, Memphis, TN 38127 

MacBible KJV. O&N test (text) 512+. $100. 

For Mac, IBM-PC & C64. Books of the Bible + 

Old & New Test Quiz + Bible Pursuit. $30. 

Lewis Enterprises (405) 794-3953 

Rt. 14, Box 45, Moore, OK 73165 


$$ WtN $$ 

't~~~r -~~ ­
Ha ndicapping ~ 

Sottwore 
THOROUGHBRED/ HARNESS Hana capo ng S2Q Q5 .enhoncoct 
$40 5 GllEYHOUNO Honocoppng S2QQ5. ennonceo SA Q5 
PW fOOlBALL Hand1cooprng System S3Q 05 Sooc1rv a iS:.:/ 
tape Aoole ll+ ce. Alon. !Bl·,,., PC .COM 64/ 128. 11. TRS· Wioa 
3/L., Moo 100/ 200. Color AO:d SL pos.1 / ond l MC/VISA/CO~ 
accep!ed Free 1nfcrmct10n SOFTWARE EXCHANGE, BoK5302 
CP. VJ Bloomtielo Mi -18033 Orders 1-800-527-0t. 67 

DISCOU NT SOFTWARE for most computers. 
FREE CATALOG. Sale: 5.25" DSDD Disks 
25 for $13.95 ppd. WM) DATA SYSTEMS-C, 
4 Butterfly Dr., Hauppauge, NY 11 788 

TAX SPREADSHEET FOR ATARI, APPLE, IBM, 
C64, Cl28, Plus/4, Tl99/ 4A. $19.95 + $2 s/h. 
Forms 1040,1040A, A,B,C,D,E,G,SE,W, 2106, 
2441. Yearly updates SIO. Prints IRS Forms! Tl 
w/ XBasic; Apple II, Atari w/ 48K or more. 
Specify disk or tape. Steve Karasek, 855 
Diversey, St. Louis, MO 63 126, (314) 961-2052 

MYSTERY MANOR the ultimate professional 
challenge. 999 different mysteries. Most 
intriguing entertainment ever created. For 
PC/XT/AT & compat w/ 256K, DOS 2.x. $39.95. 
I.. McDowell Software, 13665 Barberry Dr., 
W. Palm Beach, FL 334 14, FL res add 5% tax. 

PC. COMPATS, COMMODORE OWNERS: Earn 
$500 + weekly selling our sofhvare, databases, 
XT compats by mail. Write ACCE T 
SOFTWARE, Box 1722, Simi Valley, CA 93062 

BUY ONE GET ONE FREE. It's you against I to 
6 other pla yers and/ or the computer in 
TA KGRID . Play over modems against friends 
anywhere in the USA. Includes a quarterly 
national users list for $30 & TELE-CHESS. For 
IBM, Tandy & Compats. Available for 
Commodore 64/ 128 in Jan . ' 87. Mental Imagery, 
PO Box 2072, Pontiac, Ml 48056 

FREE SOFTWARE for C64, C128, IBM & CPM 
send SASE for info (specify computer) to: 
PUBLIC DOMAIN USERS GROUP 
PO Box 1442-A1, Orange Park, FL 32067 

HARDWARE 
Exercycle Interface, with C64 Disk uses 

9-pin game port: $29.95. WA res add 7.$% or 

For Info send SASE to: joystick 

Expander, 811 Winslow, Richland, WA 99352 


LIQUIDATING OVER 4 MILLION ELECTRONIC 

items below cost! Computers, speakers, 

parts, cables, misc. computer list $1. 

!SE, Dept. 113, Olmito, TX 78575-0750 


r l.JEJTTEJ l:::IPttER. 
GET THE BEST ODDS OS AN \ ' LOTTERY 

SIX -.i ttMBF.M · PIC K FO K · DAIL\' GAME 
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STOCK BROKER -
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-
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ACORN OF INDIANA, INC. 

::E lg2721 OHIO STREET 
MICHIGAN CITY, IN 46360 

219-879-2284 
S lllPPl~G A ~O llA NDl.J~G . ADU 11.50 • C.O .D. ' ACCF. YT ED 

\ ' I. A A:i.' U MASTER CAKD ORDC.RS ADD .i'\ 

l~DIA~A R£S IU F.~'TS AOD S'\- S"LES TAX 

100% 
ERROR 

FREE 


GUARANTEED FOREVER 
100% ERROR FREE 

With Hub Rings 

Write Protecl Tabs 

Tyvec Envelopes 


In Factory-Sea led 

Poly Packs 


Sold in Lots of 100 


QUALITY PRINTER RIBBONS 
COMMODORE MPS 801 - Black 4.15 ea 

Brown . Blue . . .. . . .. . 5.25 ea 
COMMODOR E MPS 803 - Black 5.95 ea 
COM MODORE 1526 - Black .. 4.95 ea 
OKI DATA 80/82/92/ 93 - Black . 1.49 ea 

Blue. Green. Red. Brown. Purple 2.25 ea 
Sold 6/Box IMlnlmuml 

IN STOCK ITEMS SHIPPED IN 24 HOURS 

VIS-0 -

Min. Orde r $25.00. S&H: Cont inental USA: $4.00/100 
or fewer disks; discount at 300. Ribbons S.25 each. 
Foreign orders APO/FPO, please call. Ml residen1s 
add 4% 1ax. Prices subjec t 10 change without not i ce. 
Hours 8:30 AM - 7:00 PM 

-

Precision Data Product s '" 

dllll ~C!.~~~.8~~;..~~·;?n~~.~~~.0~1 49518 
(616) • 52-3•57 
T oll·Free Order L 1nesllllF..• Ml 1-800·632·2468/0ulS•de Ml 1-800-258·0028 

http:1-800-527-0t.67
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Save Your 
Copies of 
COMPUTE! 
Protect your back issues 
of COMPUTE! in durable 
binders or library cases. 
Each b inder or case is 
custom-made in flag-blue 
b inding w ith embossed 
white lettering. Each holds 
a year of COMPUTE!. Or­
der several and keef) 
your issues of COMPUTE! 
neatly organized for quick 
reference. (These b inders 
make great gifts. too!) 

I \r
II 

'· :··~ ~I\ 

Binders Cases: 
$8 .50 each; $6.95 each; 
3 for $2L1 .75; 3 for $20.00; 
6 for $L18 .00 6 for $36.00 

(Please add $2.50 per unit 
for orders outside the U.S.) 

Send in your prepaid order 
with the attached coupon 

Mail to: Jesse Jones Industries 
P.O. Box 5120 

Dept. Code COTE 

Philadelphia. PA 19141 


Please send me COM­
PUTE! O cases O binders. 
Enclosed is my check or money 
order for S . (U.S. funds 
only.) 
Name _________ 

Address _ _______ 


City-------- ­
State _____ Zip __ 


Satisfaction guaranteed or money 

refunded. 

Please allow 4-6 weeks for delivery. 


112 COMPUTE! January 1967 
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NOW 
AVAILABLE AT 

~-1--1-l-++-1-~-l--+-l-++-l--l-+-I-+-+~ ~+++++-++-+-+-+-+-\ $ 2400 

_...._....._ 

0.. ........ Tai«
-two Caiptfwotlng a.-.: 

~- ...;ra:"'"-.c:::a:w. 
,__,.,,_~"'" --­

e-:==~ 

TRY COMPUTE! EVERY MONTH-1 2 ISSUES-AT 
33 % OFF THE COVER PRICE. 

Street ------------------ ­

City State Zip _____ 


0 I prefer 24 issues-2 years- at $45.00 
0 Bill Me 0 Check Enclosed 

J4035 

Foreign and Canadian, please add $6 (U.S.) per year postage. 

Offer subject to change without not ice. s 
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COMPUTEl's 
FREE Reader Information Service 

Use these cards to request FREE information about the products ad­
vertised in this issue. Clearly print or type your full name and address. 
Only one card should be used per person. Circle the numbers that 
correspond to the key number appearing in the advertisers index. 

Send in the card and the advertisers will receive your inquiry. Al­
though every effort is made to insure that only advertisers wishing to 
provide product information have reader service numbers, COMPUTE! 
cannot be responsible if advertisers do not provide literature to 
readers. 

Please use these cards only for subscribing or for requesting product 
information. Editorial and customer service inquiries should be ad­
dressed to : COMPUTE!, P.O. Box 5406, Greensboro, NC 27403. Check 
the expiration date on the card to insure proper handling . 

Use these cards and this address only for COMPUTEl 's Reader lnfor­
matlon Service. Do not send with payment in any form. 

COMPUTE! 
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Limit one card per person. 
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0 Commodore 0 
274 275 City 
0 IBM 0 
276 277 State/Province Zip 
0 Tl-99/4A 0 
278 279 Country 
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Please Include ZIPCode Expiration Date 2/.28187 C0187 

For Fastest Service, SUBSCRIBE 
TO 

Call Our Toll-Free 
US Order Line 
800-247-S.470 

In IA call t-a00-532-1272COMPUTE! 
0 $24.00 One Year US Subscription 
0 $45.00 Two Year US Subscription 

Name 

Address 

City State Zip 

o Payment Enclosed o Bill me 
Charge my: O VISA D MasterCard O American Express 
Account No. Expires I 
Your subscription will begin with the next ovolloble Issue. Please allow 4 -6 weeks tor delivery ot first Issue. Subscripllon prices subject lo 
change at any time. Ou I side the U.SA please odd $6 tor each subscription 

. J4068 
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SYLVIA PORTER'S 

SWIFTAX~ ... 


EVEN IF YOU'VE NEVER PREPARED ATAX RETURN, 

SWIRAX MAKES IT WY TO DO YOUR OWN 


- AND KEEP MORE OF WHAT YOU EARN! 

Step-by-step, line-by-line, Sylvia • Timeworks' Exchange Policy 
Porter guides you through your allows you to purchase next 
Federal Tax returns, and instructs year's SWIFTAX at half price. And, 
you on which forms you must com­ it's tax deductible! 
plete. This software program con­

Free Technical Support tains Full User Prompts and an 
abundance of Help Screens (which Whether you 're a neophyte or experi­
you'll find right in the program) that enced computer user, Timeworks ' 
make SWIFTAX so easy-to-use, you 12 full -time Customer Support 
may not need the manual! Technicians will give you plenty of 

T.L.C. (Technical Loving Care)! 
Features: 

• Automatically 	checks your tax 
alternatives, such as income 
averaging, etc., and calculates the 
lowest amount of income tax you must pay. 

• Calculates and completes the most commonly 
used supporting schedules - A, B, C, D, E, F, G, 
R, SE, and W- and forms -2106, 2441, 4562, and 
6251. And, stores the totals and automatically 
enters your information directly onto your Form 
1040, 1040A, and 1040EZ. 

• Prints your tax information directly onto tax forms 
as well as blank paper. 

• 	At the press of a key, summarizes all new 1986 tax 
law changes. 

• Prints itemized 	lists of dividends, interest, etc. 
that are too long for standard 
forms. 

• A built-in Memo Pad and Calculator can be used 
"concurrently" with the SWIFTAX program. 

• Swift Keys™ provide instant access to any forms 
and schedules included in your tax return. 

More Power For Your Dollar 

Timeworks, Inc. 444 Lake Cook Road, 
Deerfield , Ill inois 60015 312-948-9200 

1983 Sylvia Poners Personal Finance Magazine Co. and TIMEWORKS, INC. All righls reserved. 
·Registered trademarks of International Business Machines Corp .. 
Apple Computers, Inc., and Atari Corp. 

PLUS ... 

FREE 
with every program ­

SYLVIA PORTER'S 
1987 INCOME TAX 
GUIDE 
Includes: 
• 	All the new 1986 tax 

law changes. 
• A complete 	1987 Tax 

Planning Section. 
• Essential money-saving 

$69.95 ea. 

today: 
1-800-535-9497. 

answers to every kind of tax question. 

Available for: 
• IBM PC and compatibles 
• Apple II + , lie, lie , and 
• Atari 520 and 1040 ST* 

Suggested Retail Price: 

At your favorite dealer now, 
or order from Timeworks 

0 
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