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We just did something only the best can do!

We made our award winning* software for the

Commodore™ 128 and 64 computers even better!

Introducing...

Pocket Writer 2
word processor

Pocket Planner 2

spreadsheet

Pocket Filer 2
database

New Features

Our new Pocket 2 series offers features usually found only in

much more sophisticated applications software. Features that

include: compatability with the new GEOS operating systemt,

ability to work with the Commodore RAM expander to allow a

RAM disk, mouse support with pulldown menus, 1571 burst

mode for faster file loading, increased support for two single disk

drives, automatic configuration for screen color, format and

printer selection"!".

Sophisticated software, yes, and still easy to use. You can be

up and running in under 30 minutes even if you haven't operated

a computer before.

2 Programs in 1
Now, when you upgrade your Commodore™ 64 to a 128,

Pocket software helps make it a breeze. The new Pocket 2

software has both 128 and 64 applications on the same disk. So

when you buy one you are actually buying two software

packages. The cost only $59.95 (U.S.).

6 Programs in 1

The 180% Solution saves you money! You can buy all three

Pocket 2 applications. Pocket Writer 2, Pocket Planner 2 and

Pocket Filer 2 in one convenient Superpak for the low price of

only $99.95 (U.S.). A super way to discover all the integrated

features of Pocket 2 software and save almost eighty dollars.

As a companion to Pocket Writer 2, a Dictionary Disk

containing 32,000 words (expandable to 40,000) is available.

The cost $14.95 (U.S.).

For those of you who have already discovered the many

benefits of owning Pocket software; we offer all registered

owners an upgrade to Pocket 2 software for only $19.95 (U.S.)

plus 3.00 (U.S.) shipping and handling! Available only by writing

to Digital Solutions Inc.

Pocket Writer 2 Word Processor Able to print mathematical formulae os

In addition to Hie new features well as results of calculorionst
above... Global formatting option

Spelling Checker incorporated in progrom Enhanced row/column insert deletet
(requires a diclionary disk) Logorithmic and XY graphing capability

Spelling Checker now runs over 30096 Increased file compotability with other

faster than in originol Pocket software spreadsheetst
Word wrap is now fully automatict Number of rows increased from 99

Ability to move columns ro 25Ot

Go To page number for findinq informa- _ . . _,.

tion in long texts t ?*%&£*'*£***£_*.
Fully automatic upper and lower case type ln """Hon " «•• nBW »orur«

conversiont above...
Enhanced Delete process for word, line Dynomic calculations during data entry

or paragraph Intelligent re entry to enter/edit mode

Word Count feature for essays ond Eosier file conversion from other softwaret
ossignmenlst Automatic index updating for constantly

Enhanced split memory mail merge option _ sort™>ilet
Enhanced mathematical language

Pocket Wanner 2 Spreadsheet including loops and labelst
In additon to Hie new features High speed sort using dynamic buffering t
above... Automatic entry of repetativedatat

Individual column width selection now

available t
Multiple files in memory with cut and * Commodore's Microcomputers

paste capability Magazine, independent reviewers, rated

the originol Pocket Writer 12B/64 and

_ ■ _ -^ Pocket Planner 128/64 software the

5eriOUS Software "Annual Best of 1966" in the
ThaTS Simple tO USe productivity category

Superpak:

The Solution That
Saves Money!

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

Convenient; get all three integrated
applications at once

128/64 software on same disks

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

$99.95 (U.S.)

Pocket Writer

Dictionary

Mokes Spelling Checker foster and

simpler to use

More convenient than developing

personal disk

32,000 words available

Expandable to 40,000 words

Crystal Cornpufei Inc.

mMithigon I 517-224-7467

■ 345-7316

Internor/ona/ Distributor Enquiries to:

Digital
Solutions

2-30 Wertheim Court

Richmond Hill, Ontario

Canada L4B 1B9

Telephone(416)731-8775

Telex 06-964501

Fax (416) 731-8915



The Best
Just Got Belter



THEA
PAPERCLIP

"The * I Best Selling Word Processing
Package"

- BILLBOARD'S computer software chart

"... by far the best word processor ever

available for the Atari" - ANTIC

ORCE

; features include Block Move,
Delete, Global Search and

■ Editint

Copy anrJ
Replace

■ Enter repetitive words, sentences, or

paragraphs instantly with Macro Command

■ Edit two files simultaneously and

transfer text between documents using

Dual Text Windows

■ Automatic Page Numbering, Table of

Contents, Headers and Footers

■ Editing screen extends up to 130

columns wide and scrolls in any direction

■ Print Preview displays formatted text

exactly as it will be printed

■ Automatically saves files as you write

NEW! SPELL PACK FOR THE 130XE
WITH A 36,000 WORD DICTIONARY

WITH ON SCREEN WORD SEARCH.

B/GRAPH
"Graph-generating and statistical analysis
...we recommend BIGraph! - INFOWORLD

■ graph up to three factors with 100 data

points each

■ choose pie charts, line and area graphs,

2 and 3 dimensional bar charts ana more

■ convert instantly between graph types

without re-entering data

■ full screen editor, multiple grid and
graph scaling, automatic labelling,
overlays, "slide show" capability

■ statistical analysis functions include

standard deviation, variance, Chi-square,
regressions, plotting and many more

■ reads and writes to VisiCalc DIP - use
VisiCalc files with B/Graph and vice-versa

■ compatibile with most popular printers.

printer cards, interfaces

HOMEPAK

"... inexpensive, powerful, integrated

software. As such, HomePak is the winner of
infoWorld's Best BuyAward"
- INFOWORLD MAGAZINE

"...quitesimplv, thebest... thehighest

rating possible." - ANALOG COMPUTING

Three easy-to-use programs on one disk:

1. HOMETERM TELECOMMUNICATIONS

■ Puts you in touch with bulletin boards,

public databases and on-line services

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

■ Store up to 10 macros per document

• X-Modem protocol, the virtual on-line

standard

■ Download files of any virtually any

length

■ Flexible data handling - save incoming
text to disk, edit it, print it

2. HOMETE7CTWORD-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

including boldface, underlining and

extended characters

3. HOMEFIND DATABASE MANAGER

■ Natural English-language data

en try/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.

AND FOR THEATARI ST.

"G SOON: PAPERCLIP ELITE. COXSULTAMIB:GRAPH ELITE, BTS, THESPREADSHEET AND MORE!

BATTERIES

INCLUDED

BATTERIES INCLUDED, an nM company. 30 Mural Street. Richmond Hill. Ontario. Canada, L4B 1B5 (416)881-9941, Customer Information (416)881-9816.

II you i'ii! find tbli product at your local retailer, yon may order It direct from u* at the full suggested 11*1 price plus *5.00 for postage and handling. For

product onlers please call I -800-387-5707 (LLS. only). For roost Batteries Included product! you can alwayi have the laleit version ofyour program by

returning Ihe original disk and IlO.uo. Write to us torourfullcolorcalalog of products forlhe APPLE, APPLE MACINTOSH, ATARI, ATARI ST,

COMMODORE, COMMODORE AMIGA. AND IBM SYSTEMS.

i: 1986 Batteries Included. APPLE, APPLE MACINTOSH, ATARI, ATARI ST, COMMODORE, COMMODORE AMIGA. AND IBM are registered trademarks

respectively of APPLE COMPUTERS INC.. ATARI CORPORATION. COMMODORE BUSINESS MACHINES 1M AND INTERNATIONAL BUSINESS MACHINES INC

Some feature* may vary with computer system n*ed\

■«coMnuD no* pwikaaj.newts*us

Integral

Solutions
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THEA 
PAPERCUP 
"The ' I Best Selling Word Processing 
Package" 
- BILLBOARD'S computer software chart 

", .. by far the best word processor ever 
available for the Alar;" - ANne 
• 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 
trans"fer 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 direct ion 
• Print Preview displays formatted text 
exactly as it will be printed 
• Automatically saves Ii les as you write 
NEW! SPEll PACK FOR THE 130XE 
W11ll A 36,000 WORD DIcnONARY 
W11ll ON SCREEN WORD SEARCH. 

B/ GRAPH 
"Graph-generating and statistical analysis 
... we recommend B/Graplz! - INFOWORlD 

• graph up to three factors with 100 data 
pomts each 
• choose pie charts, line and area graphs, 
2 and 3 dimensional bar charts and more 
• convert instantly between graph types 
without re..entering data 
• full screen editor, multiple grid and 
graph scaling. automatic labelling. 
overlays, "slide show" capability 
• stat istical analysis functions include 
standard deviation, variance. Chi-square, 
regressions, plotting and many more 
• reads and writes to VisiCaJc DlF - use 
Vis.iCaJc files with B/ Graph and vice-versa 
• compatibile with most popular printers, 
printer cards, interfaces 

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

" .. . quite simply, the best ... the highest 
rating possible." - ANALOG COMPUf1NG 

Three easy-to-use programs on one disk: 

1. HOMETERM TELECOMMUMCAll0NS 
• Puts you in touch wi th bulletin boards, 
public databases and on-l ine services 
• Powerful user-defined Macro faci lity -
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-l ine 
standard 
• Download files of any virtua lly any 
length 
• Flexible data handling - save incoming 
text to disk, edit it. print it 

2. HOMETEXTWORD-PROCESSOR 
• Over 20 full·screen edit ing and 
fonnatting features: move & copy, 
word-wrap. justificat ion, au tomatic paging 
and many more 
• What You See Is What You Get 
(WYSIWYG) - screen is an exact 
representation of the printed page 
• Supports most major printer functions 
including boldface, underl ining and 
extended characters 

3. HOMERND 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. 

AND MORE! 
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COMMODORE CLASSICS!

PAPERCLIP WITHSPELLPACK
for the Commodore 64

"The #/ Best Selling Word Processing Package."
- BILLBOARD'S COMPUTER SOFTWARE CHART

"Superb ...the most sophisticated to date."

-COMPUTE MAGAZINE

"The best professional word processor available."
- RUN MAGAZINE

■ Fast: Insert/Delete, Move or Copy words,

phrases, sentences or entire blocks of text

■ Easy: save up to 52 repetitive words or phrases,

then enter them with just two keystrokes.

■ Sophisticated: Global Search and Replace

changes every occurrence ofa wrong word or

phrase.

■ Works with the Consultant Data Base Manager

fortheC64.

■ Personalized form letter, mailing list and

mailing label functions.

■ Built-in Spellpack with Dictionary For fast error

checking.

THE CONSULTANT
for the Commodore 128/64

Database management made easy!

"Combines simplicity with speed andgigantic

records."

-COMMODORE MAGAZINE

■ Built-in templates for the most-needed database

functions: Inventory, Budgets, Mailing Lists,

Catalogs and many more.

■ Extensive macro capability

■ Keyed field access speed — 1/10 second: sorting

speed — 4 seconds per 1000 records.

■ Six search operators — Equal To, Greater

Than. Less Than, Not Equal To, Match Anywhere,

WildCard.

■ Totally flexible relational reporting — insert

any Consultant datafile in a report.

■ Works with PaperClip Word Processor.

KEYS TO TYPING:
for the Commodore 64/128

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

Learn to type atyour own pace!

■ 32 step-by-step lessons to reach at least grade SO

proficiency!

■ Lessons based on proven instructional

techniques used by typing teachers.

BATTERIES INCLUDED, .m I P.1 rmnji.mi. M Mmt-iI '■! re. I. Richmond Hill,

Ontario, Canada. L4B]BS( 416)881-9941, CuKomrr Information

i I i>; !'■-.'.! ■'■.!', If you rant Find thi. |.r...in. i al your local rrtailer.you mi
order It direct (mm u> at the lull susgeMrd lltl price plu» (5.00 for poiUj

and handling. For product order* nlraw call I-800-M7-5707 (VS. .»i,K).
For moil Batierlri Included product* jou can alwayi have Ihe lalest vrnl

ofyour program by returning the original dl*k and $10.00. Wrile to us (or
ourfullrolorcatalogof pmduru

„ . [orlhe APPLE. APPLE MACINTOSH.
/> ■ —A ATARI. ATARI ST. COMMODORE.

COMMODORE AMIGA. AND IBM

SYSTEMS.

f. 19Hfi Baltrriei Included. APPLE.

APP11 MACINTOSH. ATARI. ATARI
ST.Ct)MM«IK)RF,COMMODORt:

\MH ,S. *M) IBM are nglitFred

trademarlu mpcclively ol APPLE

COMPinTRS INC., ATARI

CORI'ORATION, COMMODORF

BUS1NF.S.S MACHINES INC.. AND

INTERNATIONAL BUSINESS

MACHINES INC.

•US SUGGESTED LIST PRICE.

RETAILERS MAY SELL FOR

LESS.

BATTERIES

INCLUDED

PAPERCLIP II:
for the Commodore 128

"An exceptional value... one of the best software

investments now available for the CI2S!"
- RUN MAGAZINE

The #1 best-selling word-processor redesigned to

take full advantage of the C128'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-line services — one toggle movesyou between

word processor and terminal.

■ New editing features include multiple columns,

reverse video scroll and chaptering, with

maximum document size now expanded to 999

lines.

CALKIT
for the Commodore 64/128

"... the very best program ofits type ...a

powerful tool that's not overpowering... the

perfect spreadsheet for the home user."
- COMPUTER ENTERTAINER NEWSLETTER

■ Simplified, streamlined spreadsheet program

with "What If?" capability for projections and

estimates.

■ Built-in application templates: Check Book,

Budget, Installment Payment, Income Tax,

Balance Sheet, Stock Portfolio, Materials

Estimator, and many more.

■ Formats are already set up, calculations are

pre-programmed — allyou need do is enter data.

■ Design your own customized worksheets to

solve specialized problems.

HOMEPAK
for the Commodore 64/128

"... inexpensive, powerful, integrated software.

As such, HomePak is the winner of InfoWorld's

Best Buy Award."

- INFOWORLD MAGAZINE

...one ofthe finest values on the market.

Performance: excellent. Value: excellent."
- FAMILY COMPUTING MAGAZINE

Three eas^touse programs on one disk:

/. HOMETERM TELECOMMUNICATIONS

■ Powerful Macro facility — log on to your

favorite bulletin board or database with one

command.

■ Flexible data handling — save incoming text to

disk, edit it, print it.

2. H0METEXT WORD-PROCESSOR

■ Over 20 full-screen editing and formatting

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

automatic paging and many more.

3. HOMEFIND DATABASEMANAGER

■ Natural English-language data entry/retrieval

system, for simplified electronic filing.

All three HomePak programs work together so it '$

easy to transfer data and perform integrated tasks.

COMMODORE CLASSICS! 
PAPERCLIP WITH SPELLPACK 
for the Commodore 64 
"The # I Best Selling Word Processing Packllge." 
- BIUllOARD'S COMPtJrER SOflWARE CHART 
"Superb . .. the most sophisticated to date." 
- COMPtJrE MAGAZINE 
"The best professional word processor available." 
- RUN MAGAZINE 
o Fast: Insert/Delete, Move or Copy words, 
phrases, sentences or entire blocks of text 
o Easy: sove up to 52 repetitive words or phrases, 
then enter them with just two keystrokes. 
o Sophisticated: Global Search and Replace 
changes every occurrence of a wrong word or 
phrase. 
o Works with the Consultant Data Base Manager 
for the C64. 
o Personalized form letter, mailing list and 
mailing label functions. 
o Built·in Spellpack with Dictionary for fast error 
checking. 

THE CONSULTANT 
for the Commodore 128/ 64 
Database management made easy! 
"Combines simplicity with speed and gigantic 
records ... 
- COMMODO RE MAGAZINE 
o Built·in templates for the most·needed database 
functions: Inventory. Budgets, Mailing Lists, 
Cotalogs and many more. 
• Extensive macro capability 
o Keyed field access speed - 1/ 10 second; sorting 
speed - 4 seconds per /000 records. 
o Six search operators - Eliual1b, Greater 
Than, Less Than, Not Eliual To, Match Anywhere, 
Wild Card. 
o Totally flexib le relational reporting - insert 
any Consultant datafile in a report. 
o Works with PaperClip Word Processo, 

KEYS TO 7YPING: 
for the Commodore 64/ 128 
40 words a minute in 32 easy lessons - or less! 
Learn to type at your own pace! 
o 32 step·b},step lessons to reach at least grade 10 
pro ficiency! 
• Lessons based on proven instructional 
techniques used by typing teachers. 

~~fi:s~,);'r.::rI~=~~~IIII, 
(416)88 '''11. If YO" c:an1 tlad Ihb prOdwt .. your local malkr. )'OU ...,. 
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PAPERCLIP II: 
for the Commodore 128 

"An exceptional value . .. one of the best software 
investments. now available for the C128!" 
- RUN MAGAZINE 

The # I best·selling word·processor, re·designed to 
take full advantage of the C128's increased 
memory. speed and powe' Compatible with C·64 
PaperClip text files. 
o Integrated 38,000'word spelling checker to give 
you error·free documents. 
• Built·in telecommunications module to access 
on·line services - one toggle moves you between 
word processor and terminal. 
o Works with THE CONSU\J'ANf for the C128. 
• New editing features include multiple columns, 
reverse videa scroll and chaptering, with 
maximum document size now expanded to 999 
lines. 
CALKlT 
for Ihe Commodore 64/ 128 
"" . the very best program ofits type " . a 
powerful tool that's not overpowering . .. the 
perfect spreadsheet for the home use," 
- COMPtJrER ENTERTAINER NEWSLEiTER 
o Simplified, streamlined spreadsheet program 
with "What /f?" capability for projections and 
estimates. 
o Built·in application templates: Check Book, 
Budget, Instal/ment Payment, Income Tax, 
Balance Sheet, Stock Portfolio, Materials 
Estimator, and many more. 
• Formats are already set up, calculations are 
pre·programmed - all ),ou need do is enter data. 
• Design )'our own customized worksheets to 
solve specialized problems. 

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 finest values on the market. 
Performance: excel/ent. Value: excel/ent." 
- FAMIlY COMPtJrlNG MAGAZINE 
Three easy-ta-use programs on one disk: 
I. HOMETERM TELECOMMUNICATIONS 
o Powerful Macro facility - log on to your 
favorite bulletin board or database with one 
command. 
o Flexible data handling - solie incomin,~ text to 
disk, edit it, print it. 
2. HOMETEXT WORD·PROCESSOR 
o Over 20 full·screen editing and formatting 
features: move & copy, word-wrap, justification, 
automatic paging and many more. 
3. HOMEFIND DATABASE MANAGER 
o Natural English·language data entry/ retrieval 
system, for simplified electronic filing. 
AI/ lhree HomePok programs work togetller so it s 
easy to transfer data and perform integrated tasks. 



Cmfecate Maker:
Because accomplishmentsdeserve to be recognized

Offer Congratulations!
Say Thanks! Have Fun! I
Giving someone a certificate is a wonderful
way to recognize an outstanding achieve

ment. It's also a perfect way to have a
little fun.

Certificate Makergivesyou over 200

professionally designed certifi

cates. From strictly official to fun and

witty, there's something for everyone and

every occasion. So you can surprise a

family member, praise a student, applaud

an athlete and honor an employee with

great looking certificates. And each one

will be as personal, professional and

special as you choose.

pi-- ^

*<v , -J -

■«... ''n,u..

Personalized certificates
in minutes.
Simply choose a certificate, select a

border, type your message; add a date and

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

and that easy

You can even create a name file and

automatically personalize certificates for

everyone in your class

or club!

Over200exciting
Certificates, Awards,

Diplomas, andLicenses.

SPRINGBOARD

Available lor Apple, IBM PC. Commodore. Macintosh • Springboard Software. Inc - 7808 Creekridge Circle ■ Minneapolis, MN 55435 • (612) 944-3915

TM 

eI: 
Because accomplishments deserve to be recognized. 
Offer Congratulations! 
Say Thanks! Have Fun! 
Giving someone a oerti ficate is a wondertul 
way to recognize an outstanding achieve
ment. It's also a pertect way to have a 
little fun. 
Certilicate Makergives you over 200 
professionally designed certifi
cates, From strict~ official to lun and 
wi tty, there's something lor everyone and 
every occasion. So you can surprise a 
fami~ member, praise a student, applaud 
an athlete and honor an employee with 
great looking oertificates. And each one 
will be as personal, professional and 
spedal as you choose. 

Personalized certificates 
in minutes. 
Simp~ choose a oertificate, select a 
border, type your message; add a date and 
signature ... then print11t's that quick 
and that easy. 
You can even create a name file and 
au tomatical~ personalize oertificates for 
everyone in your dass 
or dubl 

Over 200 exciting 
Certyu;at.es, Awards, 

Diplomas, and Licenses. 

SPRINGBOARD 
~ =- - ::: - - - = - :::::::-: =--

Available klr I\p!Je. IBM PC. Canmodole. Mlacillosh - Spri¢oard Sof1ware.lnc. - 7808 Creekrilge erne -~ MN 55435 -16121944-3915 



COMPUTE!
JANUARY 1987

VOLUME 9

NUMBER 1

ISSUE 80

FEATURES
18 The Great Graphics Leap Philip I. Nelson
35 A Buyer's Guide to Computer Paint Programs

47 Chain Reaction Mark Tuttle

GUIDE TO ARTICLES
AND PROGRAMS

64/ST/AM/AP/AT/

PC/PCjr

REVIEWS
38 World Tour Golf for the IBM PC

39 Rogue: A Dungeon Adventure

42 Castles and Creatures

42 Battlefront

Chris Many

. Robert J. Stumpf

Karen McCullough

Chris Many

PC

AM/Mac/PC/ST

AP/64/PC

AP/64

COLUMNS AND DEPARTMENTS
Robert C. Lock

The Editors and Readers of COMPUTE!
6 The Editor's Notes

10 Readers' Feedback

85 Computers and Society:

The Computerized Word David D. Thornburg

86 The World Inside the Computer;

Computers for Adult Literacy Fred D'lgnazio
87 The Beginner's Page: DATA Statements- C. Regena

88 Telecomputing Today: The Year to Come Arlan R. Levitan

89 Microscope Sheldon Leemon
90 IBM Personal Computing: QuickBASIC Donald B. Trivette

91 ST Outlook: The Best ST BASIC? Philip I. Nelson
92 INSIGHT: Atari—Controlling Keyboard Input Bill Wilkinson

PC

ST

AT

THE JOURNAL
59

63

67

71

72

73

75

77

79

83

94

96

98

101

112

Commodore 128 Machine Language, Part 6

Music Maker 64

Printer Master

ML Write for Atari

QuickScreen for the IBM PC/PCjr

Apple DOS 3.3 Wildcards

XMODEM: File Transfer for Commodore 64 and 128

Disk Fix for IBM PC/PCjr

FastKey

Unsplat

, . Jim Butterfield

. Martin F. Staley

, . David Stanton

, Danny Maupin

. Paul W. Carlson

Mark Russinovich

. . . Bert Kerkhof

. Bradley Franklin

. Ronald Cornell

. Ronald Cornell

128

64

AP

AT

PC/PCjr

AP

64/128

PC/PCjr

64

64

News & Products

CAPUTE! Modifications or Corrections

to Previous Articles

COMPUTERS Guide to Typing In Programs

MLX: Machine Language Entry Program

for Commodore 64

Advertisers Index
TOLL FREE Subscription Order Line

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

NOTE: See page 98

before typing in

programs.

AP Apple, Mac Macintosh. AT

Atari. ST, Atari ST. 64 Commodore

M. 128 Commodore 128, P
PET/CBM. PC IBM PC. PCjr IBM PCjr

AM Amiga. "General Interest.

COMPUTE! PublicationsJnc^
Part of ABC Consumer Magazines, Inc.

One of the ABC Publishing Companies

ABC Publishing, President. Robert G. Burton

1330 Avenue of the Americas, New York, New York 10019

COMPUTE! The Journal for Progressive Computing (U5PS: 537250) is published monthly by

COMPUTE! Publications, Inc., 825-7th Ave., New York, NY 10019 USA. Phone: (212) 265-8360.

Editorial Offices are located at 324 West Wendover Avenue, Greensboro, NC 27408. Domestic

Subscriptions: 12 issues, $24. POSTMASTER: Send address changes to: COMPOTEI Magazine, P.O.

Box 10955, Des Moines, IA 50950. Second class postage paid at Greensboro, NC 27403 and addi

tional mailing offices. Entire contents copyright ©1987 by COMPUTE! Publications, Inc. All rights

reserved, ISSN 0194-357X.

I 
• 

FEATURES 
18 The Great Graphics Leap ........ ... ......... .. .. Philip I. Nelson 
35 A Buyer's Guide to Computer Paint Programs .. ... •......... . ..... 
47 Chain Reaction ................ . ... . . .... . .. . .... Mark Tuttle 

REVIEWS 
38 World Tour Golf for the IBM PC .. . ... . • . . ..• ......... Chris Many 
39 Rogue: A Dungeon Adventure ..... . . . • . . . .• ... . Robert J. Stumpf 
42 Castles and Creatures .... . ..... . ..• . . .. • .. . Ka ren McCullough 
42 Battlefront ........... .... ....... . . . ........ . . . .. Chris Many 

COLUMNS AND DEPARTMENTS 
6 The Editor's Notes . .. . . .. .. .. .. ... ... .. .. .. .. .. Robert C. Lock 

10 Readers' Feedback ... .... .. The Editors and Readers of COMPUTE! 
85 Computers and Society: 

The Computerized Word . ..... .. . .... . . .. . . David D. Thornburg 
86 The World Inside the Computer: 

Computers for Adult Literacy . .. .. .. . ...... . .. . . Fred D'ignazio 
87 The Beginner's Page: DATA Statements . . . ... . ,.... . .. C. Regena 
88 Telecomputing Today: The Year to Come .... ,. .. . Arlan R. Levitan 
89 Microscope .......... .. . ........... . . .. , .... Sheldon Leemon 
90 IBM Personal Computing : QuickBASIC . . ...... , ... Donald B. Trivette 
91 ST Outlook: The Best ST BASIC? . ...... . ... ... ....... Philip I. Nelson 
92 INSIGHT: Ata rt- Controlling Keyboard Input ... ..... . .. Bill Wilkinson 

THE JOURNAL 
59 Commodore 128 Machine Language, Part 6 . . . .. ... Jim Butterfield 
63 Music Maker 64 ... .. ................ .... ..... . Martin F. Staley 
67 Printer Master .. . .. ... . . . . ... . .. . ... . ........... David Stanton 
71 ML Write for Atari .. . . . . . ..... . ...... , ... . •..... Danny Maupin 
72 QuickScreen for the IBM PC/ PCjr ........ ... .. ... . Paul W. Carlson 
73 Apple DOS 3.3 Wildcards ... ... ... ... . . .. . ..... Mark Russinovich 
75 XMODEM: File Transfer for Commodore 64 and 128 .. . . Bert Kerkhof 
77 Disk Fix for IBM PC/PCjr . ..... . .... .. .. ... . .. . . . . Bradley Franklin 
79 FastKey . . .... . .. . .. ... ..... .. . . ... . . .. ... .. " Ronald Carnell 
83 Unsplat . ......... .. .. . ... . .. .. ... . . , . .. ". ... Ronald Carnell 

94 News II< Products 
96 CAPUTEI Modltlcatlons or Corrections 

to Previous Articles 
98 COMPUTEI's Guide to Typing In Programs 

101 MLX: Machine Language Entry Program 
tor Commodore 64 

112 Advertisers Index 
TOlL FREE Subscription Order Line 
800-247-5470 (In IA 800-532-1272) 

NOTE: See page 98 
before typing In 
programs. 

JANUARY 1987 
VOLUME 9 
NUMBER 1 
ISSUE 80 

GUIDE TO ARTICLES 
AND PROGRAMS 

64/ST/AM/AP/AT/ 
PC/PCjr 

PC 
AM/Mac/PC/ST 

AP/64/PC 
AP/64 

• 
• 

• 

• 
• 
• 

PC 
ST 
AT 

128 
64 
AP 
AT 

PC/PCjr 
AP 

64/128 
PC/PCjr 

64 
64 

AP Apple, Mac ModnIOSh, A.T 
Aled. IT, Marl ST. 64 Commodore 
64, 12. Commodore 128. , 
PET ICBM, PC IBM pc, ..clr IBM PC,. 
AM Arrigo. "Genefollnl 9l8St. 

COMPUTEr Publications,lnc.e 
Part of "'Ie Consumer Mogazlne., Inc. 
One of the ABC Publishing Componle. 
ABC Publishing, President. Robert G . Burton 
1330 Avenue of the Americas, New Von.:, New York 10019 

COMPUTB The Journal for Progress ive Computing (USPS: 537250) is published monthly by 
COMPUTE! Publications. Inc .• 82S'7th Ave., New York, NY 10019 USA. Phone: (2 12) 265-8360. 
Editorial Offices are located at 324 West Wendover Avenue, Greensboro, NC 27408. Domestic 
Subscriptions: 12 issues, $24. POSTMASTER: Send address changes to: COMPUTEI Magazine, P.O. 
~x 1095?,. Des Moines, If\ 50950. Second ~ass postage paid at Greensboro, NC 27403 and addi
tional mailing offices. Entire contents copynght © 1987 by COMPUTE! Publications, Inc. All rights 
reserved, ISSN 0194-357X. 



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

thar*product that's just exactly what

you've been looking for and discov

ering (three months later) that its

reception at the Consumer Electron

ics Show earned it a place on the list

of products that were cancelled due

to lack of interest. The same phe

nomenon that cancels our favorite

television shows now manages to

follow our product choices around.

These digressions aside, we're really

there to follow the pendings and

happenings of our own special end

of the industry, and the occasion of

the fifth anniversary year of the

Commodore 64 seems a good time

to look back, and ahead.

We attended our first Winter

Consumer Electronics Show in Jan

uary 1980. There we introduced our

then-new magazine, COMPUTE!.

Commodore was an exhibitor at

that show, with quite a large booth

exhibiting their product main

stream: watches, in the very back

corner of their booth, relegated to a

lesser positioning so as not to inter

fere with the real business of the

company, was a display of a couple

of Commodore computers.

We were a very timid industry

then, and there was very little in the

way of activity for computer watch

ers at that show. Off in a separate

hall, a company called Automated

Simulations was demonstrating

some of its software—it's the only

software vendor we recall seeing

then. Automated Simulations, for

those of you who don't recall, is

now Epyx. The intervening years

have brought us great looming

booths and displays from Commo

dore and Atari. We've also seen

quite a bit of coming on strong and

going away quietly: the massive

personal computing extravaganzas

of Texas Instruments, and Sinclair,

and Acorn, and Ohio Scientific, and

many, many others.

Now a great deal of the per

sonal computing show activity has

slowed. Some have moved to

COMDEX, a computer-dealer/in

dustry trade show that occurs in the

fall. Some have simply opted for

alternative avenues to visibility.

CES is a trendy show, in part. In the

midst of what one perceives as a

great deal of stability among the

present giants of the industry—the

Sonys, the GEs, etc., one is aware of

massive consumer trends moving

through and around the exhibit

halls. The excitement is quite real,

and you can't help but be aware of

the magnitude of moment in

watching the first compact-disk

read-only drive talk to an Atari, or

be fascinated by the convergence of

various product lines into an evolu

tionary marriage of electronic home

products. So each year, while we're

warming up for this, wondering

why anyone would go spend a

week in the Nevada desert during

early January, we begin to get just a

tiny bit excited, and wonder what

we'll see this time.

We wanted to repeat this edito

rial from the January GAZETTE. As

we go to press with this issue,

COMDEX is beginning in Las Ve

gas. All indications are that it will

be a very exciting show. The PC

clone market is expanding rapidly,

including the contributions soon to

be entered by Commodore itself.

1987 is shaping up to be a very

interesting year indeed.

Until next issue, enjoy your

COMPUTE!.

Robert C. Lock

Editor in Chief
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Now Available for the very first time!

For Your Commodore 128.

• Powerful, Easy To Use

Word Processing

Helps you type, insert,

delete and rearrange text.

Perfect for book reports,
term papers or full office

use.

• 90,000 Word 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

All of this can be yours and much much more for only $79.95
Also available for your Commodore 64, Fleet System 2 which includes virtually

all the features found in Fleet System 3.

4PSI
CALL 1 -800-343-4074 for the Dealer nearest you!

Over a quarter of a million programs in use worldwide since 1980
PSI, 51 Fremont Street, Needham, MA 02194 (617) 444-5224

Fleet SystemS1" is a trademark ofPSI—Fleet System 3™ vrai designed and written by Visiontronics, Lid.—Commodore 64™ and 128™ are trademarks of Commodore Electronic* Ltd. Some printers may not
support certain Fleel System 3 functions and'or require an interface. Please check with your deaJer. Dealer and Distributor inquiries are invited.
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Readers' Feedback
"he Editors and Readers of COMPUTE!

// you have any questions, comments, or

suggestions you would like to see ad

dressed in this column, write to "Readers'

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

Greensboro, NC 27403. Due to the volume

of mail we receive, we regret that we

cannot provide personal answers to tech

nical questions.

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 gTeen-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/50

Hertz, I invested about $50 in a good

transformer. I can report that I have had

no problems in using my system here in

Africa. In fact, I'm glad that I have an

American system. I don't know about

Poland [see M. H. Trenker's letter in the

November issue], but most of the world

doesn't seem to share the mania for

wall outlets that we have in the United

States. It isn't unusual for a room to

have only one outlet which accepts

only one plug. Finding an adapter that

would accept the four plugs required by

my system would have been no small

problem. Fortunately, I brought over a

strip surge processor that solved two

problems at one stroke.

I have been told that any software I

might purchase overseas would not run

properly if I bring it back to the United

States. Since I didn't have problems

running U.S. software in Africa, it

doesn't seem there should be a problem

going the other way. Do you have any

information about this?

Ronnie Meek

We've never seen any software produced

in Africa, but we have successfully run

many programs that were written over

seas, including commercial software and

submissions from COMPUTE! readers

around the world. Many German pro

grams are available for the Atari ST, in

particular, since that computer was intro-
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I have some additional practical advice. 
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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 coun try, you should also 
register your equipment with the Unit
ed States Customs office before you 
leave. 

Mario Sergio Bernardo 
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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
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A United States Commodore com
puter gives readable video output when 
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monitor, but without any color or 
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When we came to this coun try, I 
brought from the States a Commodore 
64,1541 disk drive, 1702 monitor, and 
Star SG-lO printer. Because the power 
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Hertz, I invested about $50 in a good 
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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 letter in the 
November issue), but most of the world 
doesn't seem to share the mania for 
wall outlets that we have in the United 
States. It isn't unusual for a room to 
have only one outlet which accepts 
only one plug. Finding an adapter that 
would accept the four plugs required by 
my system would have been no small 
problem. Fortunately, I brought over a 
strip surge processor that solved two 
problems at one stroke. 

I have been told that any soltware 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 Ihe world. Many German pro
grams are available for Ihe Atari ST, in 
particular, since that computer was intro-
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CompuServe.
You Dont Have To Know How ItWorks

ToAppreciateAll 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

mm.

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 ail

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 TV-style game show with

real prizes. Or, for the ultimate

in excitement, get into an interac- ..

tive space adventure.

SHOP

THE ELECTRONIC MALL™

takes you on a coast-to-coast

shopping spree of nationally t

known merchants, without ever ,

leaving home.

V-

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 ail of the latest news at

your fingertips, including the AP news wire,

the Washington A)s(, the 5/. Louis ft>s/-

Dispatch, specialized business and trade

publications and more. Our executive news

service will electronically find, "clip" and file

news for you... to read whenever you'd like.

INVEST WISELY

Get complete statistics on

over 10,000 NYSE, AMEX and

OTC securities. Historic

trading statistics on over

90,000 stocks, bonds,

funds, issues and

options. Five years of

daily commodity quotes.

Updates on hundreds of

companies worldwide. Stan

dard & Poor's. Value line. Over a

dozen investment tools.

So much for so little.

All you pay is a low, one-time cost for a

Subscription Kit (suggested retail price

$39.95). Usage rates for stan

dard online time (when

CompuServe is most

active) are just 10C a
minute, in most major

metropolitan areas you

can go online with a local

phone call. Plus, you'll receive

a $25.00 Introductory Usage

Credit with the purchase of your

CompuServe Subscription Kit.

So easy the whole family

can go online.

CompuServe is "menu-driven," so begin

ners can simply read the menus (lists of

options) that appear on

their screens, then type in

their selections. If you ever

get lost or confused, type H

for help. Remember, you

can always ask ques

tions online through

our feedback ser

vice or phone our

Customer Service

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

ready to order. For your low, one-time sub

scription fee, you'll receive:

• a complete, easy-to-understand, 170-page

spiral-bound Users Guide

• 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.

CompuServe
Information Services. RO. Box 20212

5000 Arlington Centre Blvd., Columbus. Ohio 43220

An HSR Block Company

EasyPlex and ELECTRONIC MALL areiradamarks Of

CorrpuSeive Inawporaled.
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Hardware Support Forums cater to spe
cific computers. There's even (ree 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 onfy 
online lV-style game show with • 
real prizes. Or, for the ultimate • 
in excitement, get into an interac- • 
live space adventure. 

SHOP 
THE ELECTRONIC MALL'" 

takes you on a coast-ta-coast 
shopping spree of nationally 
known merchants, without ever 
leaving home. 

•• • 
~ . 

(,. 

SAVE ON TRIPS 
With CompuServe's travel services you can 

scan flight availabilities, find airfare bargains 
and even bock your own flights online. Plus, 
there are complete listings of over 28,000 
hotets 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 wifl efectronically find, "clip" and file 
news for you .. . to read whenever you'd like. 

INVESf WISELY 
Get complete statistics on 

over 10,000 NYSE, AM EX and 
ore 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 invesbnent 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 onfine time (when 
CompuServe is most 
active) are just IIX a 
minute. In most major 
metropolitan areas you 
can go online with a local 
phone call. Plus, you'll receive 
a $25.00 Introductory Usage 
Credit with the purchase of your 
CompuServe Subscription Kit. 

So easy the whole family 
can go online. 

CompuServe is "menu-driven;" so begin. · 
ners can simply read the menus Oists of 
options) that appear on 
their screens, then type in 
their selections. If you ever 
get lost or confused, type H 
for hefp. 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 
ready to order. For your low, one-time sub
scription fee, you'll receive: 
• a complete, easy-to-understand, l70-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 direc~ write 
or call 800-848-8199 (in Ohio, 614-457-0802). 

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

CompuServe" 
Information Services, P.O. Box 20212 
5000 Arlington Centre Blvd~ Columbus. Ohio 43220 
An H&A BIoek Company 
EasyPIel< and ELECTRONIC MAU. .,.1flI(Iemaske 01 
~ Int:OIPOI.1!Id. 



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.

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:

microcomputer games division

The Avalon
Game Company

A MONARCH AVALON, INC. COMPANY

4517 Harford Road • Baltimore, MD 21214

301-254-9200 • 301-254-5300 • 1-800-638-9392

Ask for Operator G

Send $1 for a Complete Game Catafog

duced in Europe several months before it

appeared in the United States.

ST Directory Update
Here is an Atari ST trick which I've

stumbled across. When you are search

ing disk directories on the desktop, in

stead of using the mouse to close the

directory window and reopen it, simply

insert the new disk and press the ESC

key. The desktop automatically reads

the directory from the new disk and

displays it in the window.

Randy Hart

Thanks for the tip. Don't forget to close

any subdirectories that are open on the

active directory window before you press

ESC. If you omit this step in a case where

the new disk doesn't have a subdirectory

of the same name, GEM displays an empty

subdirectory. No harm is done (you can

simply close the empty subdirectory after

the fact), but the results can be confusing

ifyou 're expecting to see the root directory

on the new disk. Many of our program

mers use the ESC technique regularly.

However, we have heard unconfirmed ru

mors that this method of updating disk

information may be somewhat less reli

able than closing the window and reopen

ing it.

Language Translators
I need a program to translate Swedish

into English, and vice versa. I have

talked to many software dealers in large

cities, and they tell me they know of no

such program. If there is a program that

can handle this task, please let me

know.

Kenneth E. Pilquist

Unfortunately, general language-transla

tion programs are probably years away,

even for the largest and fastest computers.

In the 1960s, some computer scientists

believed that such programs were just

around the corner. Some elaborate at

tempts were made, but the failures were

often more notable than the successes. For

example, one English-to-Russian program

translated the English phrase The spirit is

willing, but the flesh is weak into the

Russian equivalent The vodka is strong,

but the meat is raw.

Perhaps the major obstacle in the

way of such programs is that human lan

guages deperid heavily on context. That is,

the same word can signify many different

things depending on how it's used. To take

a simple example, consider the verb cast.

It commonly means to throw, as in the

phrase cast your nets on the water. But it

carries very different meanings in the

phrases cast a ballot, cast parts in a play,

or cast a cement foundation. The task

becomes even more complex ifyou include

specialized, technical definitions. In the C

programming language, for instance, cast

denotes a particular sort of conversion

from one variable type to another.

In order to translate the verb cast

reliably, a translation program would

need to include fairly large amounts of

real-world information about such dis

similar subjects as fishing, voting, theatri

cal management, and building construction.

Without meaningful information about all

the contexts in which a word can appear,

translator programs can easily produce

blunders such as mistranslating spirit as

vodka.

With these limitations in mind, how

ever, you can use your computer as a

simple language dictionary. Try this

program.

10 DIM AS<20),B$(20),CS(20):RE
M FOR ATARI ONLY

20 NUMWORDS=2

30 PRINT "1) ENGLISH TO SWEDIS

H"

40 PRINT "2) SWEDISH TO ENGLIS

H

50 INPUT I:IF I<>1 AND I<>2 TH

EN 30

60 PRINT "WHAT IS THE WORD";:I

NPUT C$:RESTORE

70 FOR J=l TO NUMWORDS

80 READ A$,B$

90 IF 1=1 THEN IF A$=CS THEN P

RINT B$:GOTO 30

100 IF 1=2 THEN IF B$=CS THEN

{SPACEJPRINT A$:GOTO 30

110 NEXT J:PRINT "WORD NOT IN

{SPACE}DICTIONARY"
120 GOTO 30

10000 DATA CAT,KATT

.10001 DATA I,JEG

You can add more words and phrases

to the DATA statements at the end of the

program. When you are finished, put the

number of words into line 20. You may

find that when you add many words to the

list, the program starts slowing down, so

try to keep the most-used words at the

beginning of the list. If the program is still

too slow, you might consider rewriting the

program to use a binary search. This

would require a list sorted in alphabetical
order.

More About Atari's COM
Just a note regarding the October 1986

installment of "Readers' Feedback," in

which Brian Korn asked about using

COM as a variable name in Atari

BASIC. Your reply correctly states that

COM is a reserved word and cannot be

used in an implicit variable assignment

such as COM=10. However, you can

use any reserved word as a variable

name by making an explicit assignment

with LET. The statement LET COM=

10 assigns the value 10 to the variable

COM.

Implicit assignment (assignment

without LET) works in an interesting

way. LET is the last keyword in the

keyword table, and thus becomes the

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 st ru gg ling Afghan 
guerillas. In response, the Soviet 
Union and Iraq have sent their T·72 
tanks roiling over the Iranian bordo 
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 Gull Strike a "major leap 
forward for the genre, and the best 
computer wargame to date." Avail· 
able on diskette for the Atarl 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: 

mic~occmpute~ games DIVISION 

m The Avalon Hill 
~ Game Company 

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

30' ·254·9200·30, ·254·5300 • '·800·638·9292 

Ask tor Operator G 
Sand $1 for a Complete Game Catalog 

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

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

Randy Hart 

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

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

Kenneth E. Pilquist 

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

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

programming language, fo r illstance, cast 
denotes a particular sort of conversion 
from one variable type to allother. 

1'1 order to translate the verb cast 
reliably, a translation program would 
need to hIclude fairly large amounts of 
real-world information about such dis
similar subjects as fishing, voting, theatri
cal management, and building construction. 
Without meaningful information about all 
the contexts in which a word can appear, 
translator programs can easily produce 
blunders such as mistranslating spirit as 
vodka. 

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

10 DIM A$(20) , B$(20) , C$(20),RE 
M FOR ATARI ONLY 

20 NUMWORDS=2 
30 PRINT " 1 ) ENGLISH TO SWEDIS 

H" 
40 PRINT "2) s\iEDISH TO ENGLIS 

H 
50 INPUT I:IF 1<>1 AND 1<>2 TH 

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

NPUT C$:RESTORE 
70 FOR J:::zl TO NUMWORDS 
80 READ M,B$ 
90 IF 1=1 THEN IF A$=C$ THEN P 

RINT B$ :GOTO 30 
100 IF 1=2 THEN IF B$=C$ THEN 

{SPACE)PRINT A$ , GOTO 30 
110 NEXT J:PRINT "WORD NOT IN 

{SPACE} DICTIONARY" 
120 GOTO 30 
10000 DATA CAT,KATT 
10001 DATA I,JEG 

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

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

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



Powerful Software.
Persuasive Prices.

There's three things you should get from software: power, ease of use and a reasonable price. Here's three

programs that can give you all the tools you need to get your work done faster, easier and better

.TM

Desk Manager1
Five tools to organize your desktop.

Desk Manager puts five useful tools in your Apple that you can ac

cess instantly. It's a simple word processor that gives you the

ability to crank out quick letters without the fancy footwork. An

appointment calendar to keep your schedule in order. A phone

book for keeping track of long lost friends or new found clients. A

note pad so you don't ever forget

the greatest idea you ever had

And, for good measure, a

calculator. Apple /A Com

modore 128 and 64 ver

sions are $39.95 (sug

gested retail price).

Personal Accountant
Your financial genius.

TM

iTM

TRIO
One program for all your

applications.

Put the three most important software

applications at your fingertips. An

easy-to-use word processor, a powerful

spreadsheet and a highly flexible data

base. If you'd like to exchange

information between these programs,

do mail merging, project profits,

organize lists, write dazzlingly fast,

create form letters and more, you'll

find TRIO is the most powerful

integrated software package you can

buy for the money. Apple //, $79.95; Commodore 128, $69.95;

Commodore 64, $49.95 (suggested retail price).

Accountant
Finara iw, never BMii »ln(i*w

SOFTSYNCIXC.

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 professional

financial statements and

accounthistories.lt

calculates loans 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 // and IBM PQ 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

documented, 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 nil color
catalog. Softsync, Inc^ 162 Madison

Avenue, New York, N.Y. 10016

(212)685-2080.

Busks Machines CoplepHtiwfy

SOFTSYMC
HARD WORKING SOFTWARE

Powerful Software. 
Persuasive Prices. 

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

Desk ManagerTM 
Five tools to organize your desktop. 

Desk Manager puts five useful tools in your Apple that you can ac
cess instantly. It's a simple word processor that gives you the 
ability to crank out quick letters wilhout the fancy footwork. An 
awoinbnent calendar to keep your schedule in order. A phone 
book for keeping track of long lost or new found clients. A 
note pad so you don't ever forget 
the greatest idea you ever had. .--... --
And, for good rneasme, a ....... ~"'"2r"" 
calculator. Apple /I, Com- v,q'~)"._ 

rnodore 128 and 64 ver
sions are $39.95 (sug
gested retail price). 

TRIO™ 
One program for all your 
applications. 

Put the three most important software 
applications at your fingertips. An 
easy-to-use won! processor, a powerful 
spreadsheet and a highly flexible data 
base. If you'd like to exchange 
information between these programs, 
do mail merging, project profits, 
organize lists, write dazzlingly fas~ 
create fonnletters and more, you'll 
find mIO is the most powerful 
integrated software package you can 
buy for the money. Apple /I, $79.95; Conunodore 128, $69.95; 
Corrunodore 64, $49.95 (suggested retail price). 

Personal Accountant™ 
Your financial genius. 

The Personal ACCOWltant 
will keep track of your 
income, expense, loans, 
and deposits. It will tell 
you about your net woI1h, 
profits, taxes, and even 
speculate about the future. 
It generates professional 
financial statements and 
account histories. It 

calculates loans and the future value of savings and it even keeps 
track of phone nwnbers. You don't have to know anything about 
debit and credit to put the Personal ACCOWltant to worlc for you. 
And you don't have to be a financial genius to know that this is 
money well spent Spend $34.95 (Corrunodore 64 and 128) or 
$49.95 (Apple /I and ffiM PC) to keep your financial life in order 
and invest the rest 

Five Years In The Making 
The fact is Softsync bas been develop
ing serious, hard worldng 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, New York, 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 $30

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

microcomputer gome: division

The Avalon Hill
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=10. You
can't assign COM implicitly (without a

LET) because the keyword COM comes

before LET in the keyword table.

BASIC performs DIM in place of COM,

and the interpreter never gets a chance

to perform LET by default.

S.A. Robinson

Thank you for the clarification. LET does

allow you to use any reserved word—

GRAPHICS, PRINT, or whatever—as

part of a variable name or as the entire

name. Though it may be useful on occa

sion, we don't recommend that you embed

keywords in variable names as a regular

practice. The potential for confusion is

great, and it's often possible to find an

equally descriptive name that doesn't in

volve a keyword. For instance, instead of

using COMP to signify COMPUTATION,

why not substitute CALC (to signify

CALCULATION)?

Plus/4 Programmer's

Reference Guide
I read with interest your reply to Sean

Donovan in the May 1986 installment

of "Readers' Feedback," regarding cus

tom character sets on the Commodore

Plus/4. The Plus/4 Programmer's Refer

ence Guide is now available from Scott,

Foresman, 1900 East Lake Ave., Glen-

view, Illinois 60025. This book, which I

coauthored with Sarah Meyer, contains

material on all the graphics modes of

the Plus/4, as well as a complete de

scription of BASIC 3.5, the built-in soft

ware, and the use of machine language

and peripherals. I hope you will make

this information available to your

readers.

Cyndie Merten

Thank you for the information.

Whatever Happened

To Compatibility?
I remember reading some time ago

about MSX computers which were all

supposed to be compatible with each

other. Compatibility seems to be a very

important consideration. Why didn't

these computers sell as well as Apples,

Commodores, and Ataris? Also, since

Microsoft made both MS-DOS and

MSX-DOS, and since the 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 machines.

Despite the obvious attractiveness of a

standard that applies to many different

computers, it now seems unlikely that the

MSX standard will ever become as wide

spread as many people had once thought.

MSX computers share some similar

ities with MS-DOS computers (a category

that includes the IBM PC/PCjr and com

patible machines). Both systems use simi

lar file structures, and the Z80 and 8088

microprocessors have similar instruction

sets. However, there are enough differ

ences—especially hardware differences—

between the two types of computers so

that neither machine can read disks or run
software created by the other.

If recent developments in 68000-

based computers are any indication,

you're not likely to see much cross-brand

compatibility among 16-bit machines,

either. The Apple Macintosh, Commodore

Amiga, Atari SI, and Apple Hgs all use

unique operating systems and disk for

mats. Thus, an Amiga can't run a Mac

program, an Apple IlGS 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, UQSORT.ASC,S,W: C

HD8:LIST

When the file has been written and

the cursor returns to the screen, enter

PRINT#8: CLOSE8. Next, load the

FILEAWAY program into which you want

to merge the subroutine and type this:

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

5: SYS 65478,0,8

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 ............... __ 535 
G.M. Disk . . . . . ...... . ........ 530 
Champion Disk .... . ....... . . S20 
1985 Season Disk . . . . ...... . .. . S20 

Available at leading Computer. Software, 
Toy , Game and Hobby shops, or for 

order information call Toll Free: 
118001638-9292_ Ask for Operator 5 

mic~occm~ute~ gcmes DIVISION 

MIl The Avalon Hill 
WAI Game Company 
...... u 

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

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

S.A. Robinson 

Thallk you for Ihe clarificalioll . LET does 
allow you to use any reserved word
GRAPHICS, PRINT, or whalever-as 
part of a variable name or as the entire 
IIame. Though il 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 
greal, alld iI 's of len possible 10 find an 
equally descriptive name that doesn't in
volve a keyword. For ;,rstance, itlstead of 
using COMP 10 signify COMPUTATION, 
why 1101 subslilule CALC (10 signify 
CALCULATION)? 

Plusj4 Programmer's 
Reference Guide 
I read with interest your reply to Sean 
Donovan in the May 1986 installment 
of "Readers' Feedback," regarding cus
tom character sets on the Commodore 
Plus/ 4. The Plus/ 4 Programmer's Refer
ence Guide is now available from Scott, 
Foresman, 1900 East Lake Ave., Glen
view, lliinois 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 Ihe informalion. 

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

Satom Fukushima 

MSX computers are designed to be com
palible wilh each olher, bul Ihey have 

never become a significant factor in the 
Uniled Slales markel. Had Ihey come 10 
market one year earlier, the story might be 
very differenl. Hawever, by Ihe lime MSX 
compulers were ready for Ihe u.s. markel, 
that market was already making a dra
matic shift away from 8-bit computers 
laward more pawerful 16-bit machines. 
Despite the obvious attractiveness of a 
slandard Ihal applies 10 many differenl 
compulers, il naw seems unlikely Ihallhe 
MSX slandard will ever become as wide
spread as many people had once Ihoughl. 

MSX computers share some similar
ilies wilh MS-DOS compulers (a calegory 
Ihal includes Ihe IBM PC/ PCjr and com
patible machines). Both systems use simi
lar file slruclures, and Ihe Z80 and 8088 
microprocessors have similar instruction 
sels. Hawever, Ihere are enough differ
ences-especially hardware differences
between Ihe two types of compulers so 
that neither machine can read disks or run 
software crealed by Ihe olher. 

If recflll developmenls in 68000-
based computers are any indication, 
you're not likely to see much cross~brand 
compalibility among 16-bil machines, 
eilher. The Apple Macinlosh, Commodore 
Amiga, Alari ST, and Apple lIcs all use 
unique opera ling syslems and disk for
mats. Thus, an Amiga can't run a Mac 
program, an Apple lIcs can'l read ST 
disks, and so forlh. There are superficial 
similarities in the operating-system inter
faces used by Ihese machines-Ihey all 
use a mouse, menus, windows, and so 
forth-bul Ihey are profoundly differenl 
al Ihe level of hardware and syslem 
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 inlo a program called 
FILEAWAY. First you need to create an 
ASClI listing of Ihe QSORT program. 
Load QSORT and type this line: 

OPEN 8,8,8 , "OSORT.ASC , S,W" : e 
M08: LIST 

When Ihe file has been written and 
the cursor returns to the screen, enter 
PRINT#8: CWSEB. Nerl, load Ihe 
FlLEAWAY program into which you wanl 
10 merge Ihe subrouline and type Ihis: 

OPEN 8,8 , 8, "QSORT .Ase": BANKl 
5: SYS 65478 ,8, 8 



Love at first write
Awarded

A Best of 1986"
Commodore

Microcomputers

Magazine

New! Now with Near Letter Quality printing!
Commodore 64* and 128™

owners, meet the personal printer

of your dreams.

It's the Commodorecompatible

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 I20cps.

And high-resolution graphics.

The OKIDATA 120 is built for

long-term relationships. With a full

one-year warranty, and a printhead

life of 200 million characters.

You'll love the very affordable

price, too.

TheOKIDATA 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-OKIDATA.

The OKIDATA 120. To you. it's a

great printer. To your Commodore,

it's Mr. Write.

OKIDATA
^k. an OKI AMERICA company

We put business on paper.

OKIDATA is a registered trademark of Oki America. Inc OKIDATA. Marque deposee de Oki America Inc. Commodore 64 is a registered trademark ol Commodore Electronics Ltd.
Commodore 128 is a trademark of Commodore Electronics Ltd

. .... - ~ . 
-:-' - . . -. -. -~ 

Love at first write. 

Commodore 64" and 1281M 

owners. meet the personal printer 
of your dreams. 

Irs the Commodore-compatible 
OKIDATA 120. And irs got everything 
you've been looking for in a printer. 

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

Awarded 
""A Best of 1986"" 

.. _ Coi •• hOd .... e 
Microcomputers --

Near Letter Quality 
The OKIDATA 120 is built for 

long-term relationships. With a ful i 
one-year warranty. and a printhead 
life 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 T lean 

We put business on paper_ 

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 1-8oo-0KIDATA. 

The OKIDATA 120. To you. irs a 
great printer. To your Commcx:fore. 
it's Mr. Write. 

OK'DATA is a rcaiSlCfed uademark of Okl Amel' lca. lrK OKIDATA. Marqued~ de 01;, America Inc Commodore b4 is a 'CfliSiered trademark of Commodore ElectronICS Ud 
CommodOiC 1281s a trademark of Commodore Elearonic$LJd 



n the Road
to Moscow...
As the German Wehrmacht

approached the open steppes of

Smolensk, the Soviet invasion was

on schedule. They could capture

Moscow and throw the Russians

out of Europe before snow fell.

Heading the Panzergruppe

invasion was General Heinz

Guderian, the man who turned the

potential of armor into the reality

of Blitzkrieg warfare. Opposing

him were masses of Soviet

infantry and armor determined to

defend their homeland.

$30.00

Guderian simulates this critical

campaign of WWII, using the

acclaimed joystick-driven system

from Gulf Strike. On the full-color

scrolling map the German player

must drive deep into Russia to

capture Moscow.

The Soviet player must counter

the German threat, and cut off

supplies to forward units.

Uncertainty is always present.

Solitaire option lets you take

command of either German or

Soviet armies. The battle for

Moscow was lost at Smolensk.

You could rewrite history.

Ready to run on your Atari®

8-bit, Apple® M family or

Commodore® 64/128.

AVAILABLE EVERYWHERE or

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

Ask for Operator GG

microcomputer games division

m The Avalon
Game Company

A MONARCH AVALON INC. COMPANY

4517 Harford Road • Baltimore. MD 21214

The BANK command isn't necessary

unlessyou've been changing memory con

figurations. When the two programs are

merged, you'll probably see a 7SYNTAX

ERROR message, which you can ignore.

To finish up, type CLOSE2.

The ASCII listing is essentially a

typed-out version of the program. The SYS

causes the 128 to look for input from the

disk file instead of the keyboard, so the

ASCII listing is typed into memory. If

there are any duplicate line numbers, the

line from the disk routine will replace the

line already in memory.

Atari Disk Unfix
I own an Atari 130XE and a 1050 disk

drive. I recently purchased the game

Summer Games, which worked perfectly

when I played it. Then I used a DOS 2.5

utility called DISKFIX.COM. One of the

choices in this program was VERIFY

DISK, so I thought I should use it to

make sure the disk contained no bad

sectors or files. While it was verifying,

the computer flashed the message BAD

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

changing the sector link information on

the disk. Apparently, DISKFIX thought

that your disk was scrambled, and it did

its best to correct the link information. If

you write to the manufacturer of your

game, perhaps they can suggest a way to

recover the lost file.

Disks don't get scrambled very often.

When they do, it's usually because a file

wasn't closed after it was opened for writ

ing. Unless you're experienced with disk

programming, you should use disk utili

ties only as a last resort. Caution is partic

ularly important if you're trying to repair

a commercial disk. If possible, it's best to

make a copy of the disk and run the utility

on the copy rather than the original. If the

utility does something unexpected, you'll

at least be no worse off than when you

started.

Double Or Dual?
I have heard that the 1571 is a double-

sided disk drive. Does this mean it is

like a dual drive? Does it need double-

sided disks?

Eddy Belew

A single-sided drive such as the 1541 has

one read/write head, so it accesses only

one side of a disk (it reads and writes the

bottom side of the disk). The 1571 is a

double-sided drive; it has two read/write

heads, so it can write to both sides of a

disk. To maintain compatibility, the
structure of the 1571'$ directory is similar

to the 1541's, and the 1571 fills up the

bottom side before it goes to the top of the
disk.

But both the 1541 and 1571 can hold

only one disk at a time, so both are single-

drive units. A dual drive has two drive

mechanisms and can hold two disks at the

same time (this is not the same as two

single drives). A dual drive may be single-

sided or double-sided. Commodore has

not manufactured a dual drive for some

time. However, they are common on MS-

DOS computers (the IBM PC and

compatibles).

Thus, the 1571 is not a dual drive. At

one time Commodore ajmounced plans for

a dual double-sided drive (named the

1572), but the' plans were apparently

dropped.

If you should buy a 1571, we recom

mend using double-sided (DS) disks. Sin

gle-sided disks (which usually have SS on

the label) are tested and certified for one

side only. You may find that single-sided

disks work in the 1571, but you can't know

when the second side might fail. It's safer

to stick with DS disks.

The Atari ST also uses both single-

sided and double-sided disks. The 1040ST

has one built-in double-sided drive. Ex

ternal floppy drives can be either single-

sided or double-sided. Atari seems to be

phasing out single-sided drives in favor of

double-sided drives, since a double-sided

ST drive can read and write to single-

sided ST disks without any problems.

However, since there are many single-

sided drives still in use, virtually all com

mercial ST software is provided on single-

sided disks. We have yet to see a dual

drive for the ST. ®
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Box 5406, Greensboro, NC

27403. Or write for a copy of

our "Writer's Guidelines."
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Th e BANK command isn't necessary 
unless you've been cha'lghlg memory con
figurations . When the two programs are 
merged, you'll probably see a ?SYNTAX 
ERROR message, whicl! you can ignore. 
To fill ish up, type CWSE2. 

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

Alarl 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 VER1FY 
DISK, so I thought I should use it to 
make sure the disk contained no had 
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 DlSKFIX ulility whicll comes with 
DOS 2.5 is a very powerfUl utility, which 
tries very hard to recover all the files that 
it CQn. The reason it didn't work in this 
case is most likely due to copy protection. 
The copy-protection schemes used on 
many commercial disks often involve 
changing the sector link in{ormatio'l on 
tile disk. Apparently, DISKFIX tllought 
that your disk was scrambled, and it did 
its best to correct the link information. If 
you write to the manufacturer of your 
game, perhaps they can suggest a way to 
recover the lost file. 

Disks don't gel scrambled very of tell. 
Wizell t/ley 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 rUII the utility 
all the copy rather than the originaf.If the 
utifity 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 Ihe 1541 's, and the 1571 fills up the 
bottom side before it goes to the top of the 
disk. 

But both the 1541 and 1571 can Izold 
only one disk at a time, so both are single
drive U'litS. A dua l drive has two drive 
mecha'iisms and can hold two disks at the 
same time (this is not the same as two 
sillgle drives). A duaf drive may be sillgle
sided or double-sided. Commodore has 
not manufactured a dual drive for some 
time. However, they are common on MS
DOS compu ters (the IBM PC alld 
compatibles). 

TIIus, the 1571 is 1I0t 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
melld usillg double-sided (oS) disks. Sill
gle-sided disks (which usually have 55 on 
Ih e labef) are tested and certified for aile 
side ollly. You may filld tlzat sillgle-sided 
disks work in the 1571, but you call't kllow 
whell the second side might faif. It's safer 
to stick wilh DS disks. 

The Atari ST also uses both single
sided and double-sided disks. The 1040ST 
has one built-in double-sided drive. Ex
tenia I floppy drives can be either sing/e
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 cml read and write to sing/e
sided ST disks without a'IY problems. 
However, since there are many single
sided drives still in use, virtually all com
mercia/ ST software is provided on single
sided disks. We have yet to see a dual 
drive for the ST. ill 
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The Great

Graphics Leap
Philip I. Nelson, Assistant Editor

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 IlGS. 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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ware that differs notably from 
what's available in the 8-bit world. 

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

Most personal computers use 
memory-mapped video to control 
which pixels are lit and which are 
dark. Part of the computer's memo
ry-which we'll loosely term screen 
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Figure 1: Memory-Mapped Video 
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On computers with memory-mapped video, the computer translates 
on/off bit patterns in mmrory into matching patterns of light and dark 
pixels on the screen. Here, the on/off pattern found in 64 bits (8 bytes) of 
mtmory creates the leHu A on the screen. The bits containing II 1 value 
are lit, while those containing a 0 are dllrk. 

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 tum, 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-lor 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, multipixel character image onto

the screen in one operation. Text opera

tions are usually faster and more

memory-efficient than bitmapped graph

ics operations.

Bitmapped graphics screens require

more memory and take more time to

draw than text screens, since the com

puter must draw each screen pixel indi

vidually. This photo illustrates a screen

drawn with KoalaPaint for the Commo

dore 64.

mode, each byte of data corre

sponds to a single character: When

you press a key on the keyboard or

PRINT a character, the computer's

video hardware automatically

draws an entire multidot character

on the screen. Thus, a single text

operation affects a number of pixels

at once. Aided by special video

hardware, the computer can

"stamp" an entire character on the

screen with one stroke, much as if it

were using a rubber stamp.

Text screens require less mem

ory than graphics screens because

the video hardware translates one

byte (the character code) into more

than eight bits of display infor

mation. On the 64, for instance,

only 1000 bytes are needed to store

all the shape information for an

entire 40 X 25 text screen. By com

parison, the 64's bitmapped graph

ics mode requires 8000 bytes for

shape data. For the same reason,

text screens can be drawn much

more rapidly than graphics screens.
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Figure 2: Atari ST Special Text Effects
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One major difference between 8-bit

and 16-bit computers is the way

they handle text. On 16-bit ma

chines, the trend is to dispense with

a separate text mode and display

everything—including charac

ters—via bitmapped graphics. This

slows text operations somewhat,

but permits much greater flexibility

in the display of characters.

Both the ST and Amiga, for

instance, lack a true text mode. In

stead of stamping an entire charac

ter onto the screen in one operation,

the computer draws it pixel by pixel

with relatively slow software rou

tines. However, the computer can

change the appearance of text by

making only slight alterations in

the logic of character-drawing rou

tines. This makes it easy to generate

different sizes of characters and im

plement special effects such as ital

ics, boldface, and underlining. To

create italics, the computer simply

slants the normal characters, and so

on. Figure 2 illustrates such special

text effects on the Atari ST.

The Amiga, Macintosh, and

Apple IlGS 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-
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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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In tat mode, the computer "stamps" an 
entire, multipixel character image onto 
the screen in one operation. Tat 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 tat 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 bitrnapped 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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can be substituted for the normal 
system font. The follOwing photo 
illustrates various fonts available 
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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 
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Conventional text mode has 
another limitation: On most com
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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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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-

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
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chievous fantasyworld where all
atomic explosions are mysteri

ously connected. '"Trinity" takes
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atomic age and puts the course

ofhistory in your hands.

One's a real circus.

It has been said that the
circus is the only really mysteri

ous thing left in civilization.

One thing's for sure, there

is plenty ofmystery in

"Ballyhoo."™ While tryingto

locate the circus owner's lad-

napped daughter, you are

somersaulted into a three-

ring world ofdeception and

crime. To solve the crime
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The Amiga's bobs (blitter objects) move

like hardware sprites, but are not limit

ed in size, colors, or number. This

screen from an Amiga BASIC game con

tains several bobs.

serve as the parent for several

vsprites, which can have different

colors, shapes, and locations from

those of the parent. Among other

things, this feature permits you to

display more than eight sprites on

the same horizontal screen line.

Bobs are the creation of anoth

er custom Amiga chip known as a

blitter. Like sprite hardware, the

blitter chip makes it possible to

move an object nondestructively

over a detailed background. This

feature is analagous to GET and

PUT animation on the IBM

PC/PCjr, but it works much faster

because of the blitter chip's hard

ware support. Bobs, unlike hard

ware sprites, are not limited in size

or number, and they can have as

many colors as are available in the

current screen (up to 32 colors un

der normal circumstances). Howev

er, large bobs consume more

memory and move more slowly

than sprites (or smaller bobs, for

that matter), particularly in Amiga

BASIC.

The Atari ST has- no hardware

sprites, but it does have a spritelike

software capability which, again,

derives from the need for a mouse

pointer. The ST's sprite facility is

part of the line A assembly lan

guage interface that supports the

VDI {Virtual Device Interface) por

tion of GEM. Software sprites are

limited in size; the familiar busy-

bee pointer shape is very close to

the maximum size. However, there

is no limit to the number of such

sprites, and line A instructions op

erate rapidly enough for quite con

vincing animation. The sprite can

have only two colors, but it may be

placed on the screen in various

modes, including XOR mode.

Like the Amiga's hardware

sprite, an ST software sprite is a bit

of an outlaw in relation to the com

puter's operating system interface.

GEM provides no means for man

aging such an object except in the

form of the mouse pointer. Using

software sprites for arcade-style

animation requires that you pro

gram at the machine level and cre-

ate means of your own for

integrating the sprite's activity with

GEM events such as closing and

resizing windows.

The VDI portion of GEM in

cludes two raster copy routines

which copy rectangular areas of

memory from one location to an

other—usually from a portion of

main memory into screen memory,

or vice versa. As with GET and PUT

in IBM or Amiga BASIC, the shape

can be placed on the screen in vari

ous modes, including an XOR mode

which allows nondestructive move

ment. Like the Amiga's bob facility,

the ST's raster copy routines place

no particular limit on the number of

graphic objects you can move about

the screen. However, raster copies

are not supported with hardware

like the Amiga's blitter chip. As a
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The ST lacks hardware sprites, but it relies on low-level operating system

routines to display a mouse pointer with spritelike characteristics. In this

screen, the man with a pipe is a software sprite, created by a short

assembly language program that runs during the ST's vertical blank

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 first 80

bytes (640 bits) of memory contain

on/off data for the top line of the

screen, which—not coincidental-

ly—contains exactly 640 pixels.

The next 80 bytes of memory con

tain the dot pattern for the second

screen line, and so on. An entire hi

res screen contains 256,000 pixels

and requires 256,000 bits (32,000

bytes) of memory.

Adding color is usually a mat

ter of combining two or more mem

ory planes into a single screen

image. The details of how this is

done varies from machine to ma

chine, but the concept of planes

(usually called bit planes to accentu

ate the correspondence between

bits and pixels) is useful for under

standing all of them.

On most eight-bit computers, a

maximum of two separate memory

planes are combined to produce the

final image. The Commodore 64's

text mode, for instance, combines

shape data from its screen memory

with color data from its color mem

ory to produce a screen of variously

colored characters. In multicolor

bitmap mode, the 64 draws shape

and color information from differ

ent sources, but, again, combines

only two planes. Sixteen-bit ma

chines, on the other hand, can com

bine more than two bit planes for

an even greater variety of colors.

The next step up from a two-

color screen is a four-color screen.

Figure 4: ST Hi-Res Screen
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The ST's monochrome screen consists of a single bit plane in
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Eighty bytes (640 bits) of data are needed to define each of

the 400 screen lines; therefore, 32,000 bytes (256,000 bits)

are required to define the entire screen.
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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. 
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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 pia lies to accentu
ate the correspondence between 
bits and pixels) is useful for under
standing all of them. 

The ST lacks hardware sprites, but it relies Oil law-level operating system 
routines to display a mouse po;,rter with spritelike characteristics. In this 
scrten, the man with a pipe is a sofhuare sprite, created by a short 
assembly language program that runs during the ST's vertical bla"k 
interrupt. 

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. 

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 
rese mbl es a VDI raster copy. 
Though it's somewhat more fl exi
ble than the VOl 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 s h ape-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 
pialle arranged in rows and col
umns which match the rows and 
columns of the screen. The first 80 
bytes (640 bits) of memory contain 
on/ off data for the top line of the 

The next step up from a two
color screen is a four-color screen. 
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Figure 5 represents a four-color,

medium-resolution screen.

In a four-color screen, each

pixel's color is defined by a pair of

bits rather than a single bit. Since

there are four possible combina

tions of two bits (00, 01, 10, and

11), a maximum of four colors are

available.

To add more colors, you sim

ply stack up additional bit planes.

The next step up is typically a 16-

color, 4-bit plane screen. Figure 6 is

a diagram of the ST's 16-color

screen.

For this resolution, four bits are

required to define each pixel's

color. Since there are 16 possible

combinations of four bits (0001,

0010,0011, and so on), a maximum

of 16 colors are available.

At four bit planes, we reach the

limit for the ST. (The IBM PC/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

corresponds to

1 screen pixel

-80 bytes = 640 bits

200

pixels

640 pixels

In the Atari ST medium-resolution screen, each bit plane contains 16,000

(80 * 200) bytes. A total of 32,000 (2 ' 16,000) bytes are needed to define

the entire screen. Four colors are obtained by layering two bit planes.

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

40 bytes = 320 bits

200

pixels

320 pixels

In the ST's lo-res mode, each bit plane contains 8000 (40 * 200) bytes.

Thirty-two thousand (4 * 8000) bytes are needed to define the entire

screen. Sixteen colors are obtained by layering four bit planes.
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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 like
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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

program that requires a joystick.

The MACH IV saves you time because it is faster and easier to use

than a mouse. It also doesn't require cleaning every 10 hours like most

mechanical mice.

The MACH IV saves you space because it doesn't require any desk

space or special surfaces to operate. You can even use it on your lap.

The MACH IV saves you money because it costs less and provides

a longer life expectancy than a common mouse. And with the flip of a

switch you have the added advantage of a joystick control for use with

your favorite game or simulation program.

It works better and is compatible with more software than any other

pointing device available today. Try it yourself and we're sure you will

agree that the MACH IV JOYSTICK is the best cursor control available

today.

Available (or the Apple IIE/IIC, Macintosh, IBM PC/XT/AT and compatibles.

The MACH IV for the IBM PC/XT and AT is a direct replacement for the PC Mouse

from Mouse Systems, and is available with Designer Pop-up'" Menus for use

with: Lotus 1, 2, 3; Multiptan; VisiCalc: RashCalc; SuperCalc, WordStar; Multi-

mate; Volkswriter; Personal Editor; PFS:Write. DBASE II; Framework and Sym

phony. There is even a Microsoft Mouse driver. This means the MACH IV will work

with hundreds of programs that support either a Mouse Systems' or Microsoft

mouse.

Suggested Retail:

MACH IV Apple IIE/IIC $ 89.95

(Apple HE computer requires an Apple mouse card)

MACH IV Macintosh (works as a mouse only) $ 89.95

MACH IV for IBM PC/XT/AT and compatibles $119.95

MACH IV for IBM PC/XT/AT and compatibles with Designer

Pop-up'" Menus $139-95

MACH II and MACH III Joysticks

are the number 1 choice of retailers and consumers today They provide

more features, longer life cycles and greater precision than all others.

With compatibility across a wider range of programs — from games to

business to graphics to cad applications. With high quality metal con

nectors now standard on all models, they are plug in compatible with

the Apple II, IIE/IIC, IBM PC/XT/AT, IBM PCjr and most compatibles.

Suggested Retail: MACH II — $44.95; MACH III — $54.95

GAMECARD III

is our newest game control adapter. It corrects the incompatibilities of

software programs requiring different joystick outputs. It is the only

game adapter which provides three switch selectable sensitivities to

(unction properly with all game, graphics and cad software for the IBM

PCs and compatibles. Available with optional Y cable for dual control.

The GAMECARD III PC model is compatible 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 III $59.95

GAMECARD III with optional Y Cable $69.95

Y Cable separately $14.95

CH Products, the leading manufacturer of precision analog joysticks

for industry and home delivers the highest quality computer peripherals

available today. SEE YOUR DEALER TODAY
or for credit card orders call;

1-800-624-5804

1-800-262-2004 (In California)

for more information call:

(619) 744-8546

1225 Stone Drive,

San Marcos. California 92069
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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 5T simplifies the alloca

tion problem by using the same

amount of memory for bit planes

regardless of resolution. Figures

4-6 demonstrate the arithmetic. In

high resolution, the ST's screen

memory consists of a single,

32,000-byte bit plane. In medium

resolution, it consists of two

16,000-byte planes, and in low res

olution it consists of four 8,000-

byte planes. The same contiguous

32,000-byte memory zone is used

in every case: The computer simply

interprets its contents differently

for different resolutions.

Since the amount of memory

available for bit planes is always

constant, the ST has to sacrifice res

olution to gain extra colors. The

medium-res screen gains two addi

tional colors (one extra bit plane) by

cutting vertical resolution in half: It

is only 200 lines high, compared to

400 lines in a hi-res screen. The lo

res screen gains another 12 colors

(two more bit planes) by cutting

horizontal resolution in half; its dis

play is 320 X 200 pixels, exactly

half the number of pixels contained

in the hi-res screen.

As a general consequence of

this scheme, the ST offers far fewer

screen options than the Amiga.

Only three ST screen modes are

available: low, medium, and high

resolution. The Amiga offers nine

different modes in noninterlaced

modes, and a total of 20 different

modes counting interlaced, extra

halfbrite, and hold and modify.

Palettes
Color usage is another area in

which 16-bit computers differ

sharply from their 8-bit cousins.

Simply put, a palette provides the

means for redefining standard col

ors. This concept may be foreign to

Commodore 64 users, who are used

to a world in which color 0 is al

ways black, color 1 is always white,

and so on. On 8-bit Ataris and the

IBM PC/PCjr, however, colors are

easily redefined. Similar mecha

nisms are available on the Amiga,

ST, and Apple IlGS.

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 IlGS 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 IlGS 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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Simply put, a palette provides the 
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ors. This concept may be foreign to 
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to a world in which color 0 is al
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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
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and out of view; highlights can 
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an accomplished programmer, 
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This screen /rom Aegis Draw for the

Amiga includes two different elevations
of a houseplan.

Easy Draw for the Atari ST was used to

create this illustration.

A business chart created with Impact!

for the Amiga. The program includes a

slide-show feature for displaying a se

ries of related screens.

bit software looks like 8-bit

software concerns maintaining a

consistent user interface. Certain

complex programs—word proces

sors, databases, flight simulators, or

whatever—involve many com

mands and take time to learn. For

instance, imagine that you already

have a very popular, keyboard-

driven PC word processor named

"Word Whiz/' and wish to intro

duce a new version for the Atari ST.

If the translation works just like the

original, existing users can easily

migrate to the new version without

learning a host of new commands.

This logic is especially compelling

for programs which already have a

large installed base or which, as in

the case of a word processor, are

used in both homes and offices.

The Right Stuff

Interface philosophy notwithstand

ing, there are many pieces of 16-bit

software that go far beyond the ca

pabilities of any 8-bit machine. In

some cases, this is due to unique

graphics features. In others, the dif

ference arises from the superior

processing power of a 16-bit

machine.

Not surprisingly, most graph

ics programs for the Macintosh, ST,

and Amiga offer at least a few fea

tures that would be difficult or flat

ly impossible to achieve on any

eight-bit computer. The most obvi

ous differences are based in hard

ware. The Amiga, for instance, has

the hardware to support many

more screen modes and colors than

any eight-bit machine can possibly

emulate, and its graphics software

tends to reflect that fact. The flexi

ble color palette of the Amiga, ST,

and Apple IlGS also opens the door
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to color cycling and similar effects

that few eight-bit computers can

simulate.

Other differences relate to the

drawing tools themselves. Every

drawing program must provide

some sort of movable cursor, point

er, or stylus as a means of indicating

the current screen position. On 16-

bit computers, the mouse and

mouse pointer are integral to the

operating system interface: Hard

ware and system software handle

most of the work of reading the

mouse and displaying the pointer.

Because it "comes with the com

puter," the mouse pointer is very

responsive and can be maintained

with little programming overhead.

Eight-bit computers weren't de

signed with a mouse in mind, and

must use a graphics pad, joystick,

game paddles, or keyboard as a

substitute.

Other 16-bit strengths can be

emulated by 8-bit machines, but

only at the cost of considerable ex

tra programming. Cut and paste op

erations, for instance, are very

common in drawing programs. On

a Macintosh, ST, or Amiga, the pro

grammer can simply call native sys

tem routines to read the drawing

tool's location and movement,

draw an expanding box around the

captured portion of the screen,

store that image elsewhere in mem

ory, and paste it back onto the

screen at a later time. On any 8-bit

computer, these operations must be

programmed from scratch, which

increases the size of the program

and may also lead to slower

execution.

The computer's memory ca

pacity is another important factor.

Half-megabyte and megabyte (one

million byte) memories are com

mon among 16-bit machines, while

8-bit machines usually have forty to

fifty thousand bytes of free RAM.

Increased memory also makes

programs less disk-dependent and

simplifies many programming

problems. Consider an undo option,

for instance. The easiest way to let

the user undo the most recent oper

ation is to store a complete copy of

the screen between every drawing

event. When you choose to undo

something, the program simply

copies the saved screen image back

into the work area. With a half-

million or a million bytes of memo

ry, a 16-bit program shouldn't have

much difficulty finding room for a

spare screen image. In an 8-bit en

vironment, where the program it

self might consume half of

available RAM, that simple solu

tion may not be available, leading

the programmer to invent a more

circuitous solution or omit the op

tion altogether.

The Heart Of The Matter

Perhaps the most important graph

ics device of all, however, is the

microprocessor itself. The great

processing speed of the 68000 chip

(65816 on the Apple IlGS) 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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There is a place,

probably a long, long

way from where

you're sitting right

now, where grown

men actually wear

dresses and throw

telephone poles

in the air as a sign

of athletic prowess.

It is true.

There is another

rather bizarre land

where grown men

actually throw them

selves in the air as

a sign of athletic prowess.

Right off the edge of a cliff.

We're talking, of course,

about Scotland's famous

CaberToss and the death-

defying divers of Acapulco.

Two of the events you'll find

in World Games" the newest

sequel in our bestselling

"Games" series.

Here's your chance to dash

around the globe as a big-time

international athlete compet

ing in 8 extraordinary sports.

Go stomach to stomach
with a 400 pound sumo. Jump

barrels in *

Germany C

Anyone who can throw a tele

phone pole long distance is

entitled to wear a dress.

You haven't lived untilyou've

taken a logoutfor a spin.

Try Canada's

ridiculously difficult

log roll. Or ski the

brutal, wintry slopes

of France.

Then it's back to

the good old US of

A to ride a bucking

bull. And off again to

bully Moscow with

some heavy-duty

weight lifting.

If you manage

to upset enough

countries,

your name

The

question is,

are you ready

to go the

dis

tance?

will be permanently

inscribed in the

World Hall of Fame.

This then, is

a challenge

of global

proportions.

One to eight players.

Amiga, Apple II&

compatibles, AtariST.

C64/128, IBM&
compatibles.
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Helpful, Thorough,
Books from COMPUTE!

MAPPING
THE

COMMODORE
lURBO
PASCAL
HANDBOOK

BOOK OF

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!

COMPUTEI's First Book of the Commodore 128

Edited

$14.95

ISBN 0-87455-059-9 217 pages

Games, programs, and tutorials (or 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.

COMPUTEI'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 COMPUTEI's PC & PCjr magazines.

Mapping the Commodore 128

Ottis R. Cowper

$19.95

ISBN 0-87455-060-2 704 pages

This clearly written, comprehensive memory map and pro

grammer's guide, written by the technical editor of COM

PUTE! Publications, provides a detailed explanation of the

inner workings of the Commodore 128 computer. Topics in

clude memory management, BASIC 7.0, I/O chip register,

the operating system, system RAM, and much more. This is

an important reference for both BASIC and machine lan

guage programmers.

COMPUTEt'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 He. All the programs have been

thoroughly tested and are ready to type in.

COMPUTEI's Ffrst Book of the Atari ST

Edited

Si 6.95

ISBN 0-87455-020-3 340 pages

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

games, and utilities. Graphics creators like "Doodler,"

games like "Swrtchbox" and "Reversi," and educational

programs like "Hickory Dickory Dock" turn your Atari ST into

everything from a business graphics machine to a powerful

teaching tool. Tutorials show 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 language.

You'll find these great books at any of the stores listed on these pages.

Just look for the COMPUTE! Books display.

Helpful, Thorough, 
Books from COMPUTE! 

MAPPlI\JG 
TI-E 

CCMv1000RE 
BOOK OF 

ATARI 

._ - -
COMPUTE! Books provides you with the most up-to-date, easy-to-use pro

grams and tuto rials for your personal computer. Each copy is loaded with 
helpful programming hints, tutorials, home finance and educational 

applications, games, and much more. Here's just a sample of the many 
outstanding titles from COMPUTE! 

COMPUTE!'s Am Book of fhe Commodore 128 
Edited 
$14.95 
ISBN 0-87455-059-9 217 pages 
Games. programs. and Morials for the Commodore 128 in 
128 mode that show you everything from how to c reofe 
windows. to programming sound and making disks auto
load. You'lI even find a map of all the important memory 
locations. 

COMPUTE!'s second Book at IBM 
Edrted 
$14.95 
ISBN 0-87455-046-7 296 pages 
For the IBM PC. PCjr. and PC Xl hare's an impressive 
collection of games. app lications. and utilities from COM
PUTEI and COMPUTErs PC & PClr magazines. 

Mapping the Commodore 12B 
Offis R. Cowper 
$19.95 
ISBN 0-87~2 704 pages 
Thls clearly wrttten. comprehensive memory map and pro
gramme(s guide. written by the technical eelnor of COM
PUTEt Public ations. provides a detoiled explanation of the 
inner workings of the Commodore 128 computer. Topics in
clude memory management. BASIC 7.0. I/O chip register. 
the operating system, system RAM. and much more. This is 
an important reference for both BASIC and machine lan
guage programmers. 

COMPUTE!'s Third Book of Apple 
Edrted 
$14.95 
ISBN 0-87451HJ63-7 340 pages 
Practical applications, entertaining gomes. understandable 
tutorials. and easy-to-use utilrtles help you get the most out 
of your Apple II. 11+. lie. or IIc. All the programs hove been 
thoroughly tested and are ready to type in. 

COMPUTEI's Anit Book of the Afcn ST 
Edrted 
$16.95 
ISBN 0-8745&-020-3 340 pages 
A collection of ready-to-type-in-on<:Hise applications. 
gomes. and utilities. Graphics creators like " Doocfler," 
games like "Switchbox" and "Revers/," and educational 
programs like "Hickory Dk:kory Dock" tum your Atari ST Into 
everything from a business graphics machine to a powerful 
teaching tool. Tutorials show how to add power to ST 
BASiC and how to add excitement to your own creations 
with sound effects and graphics. 

The Turbo Pascal Handbook 
Ed Faulk 
$14.95 
ISBN 0-87455-037-8 272 pages 
This book shows you how to use Turoo Tutor, Turoo Toolbox, 
and Turbo Grophix Pascol from Borland , as weH as how to 
c reate your own applications using this computer language. 

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



and Entertaining

Shop these COMPUTE! Books dealers

for the latest COMPUTE! publications.

ALABAMA

Electronics Boutique

Riverside Gallerla
Hoover, AL

ARIZONA

Gemini Computer #8

1512 Bell Road

Phoenix, AZ 85023

CALIFORNIA

Computer Literacy Bookshop

520 Lawrence Expressway,

Ste. 310

Sunnyvale, CA 94086

Electronics Boutique

West Side Pavilion

Los Angeles, CA

Tower Books #28
630 San Antonio

Mountain View. CA 94040

CONNECTICUT

Electronics Boutique

Danbury Fair

Danbury, CT

FLORIDA

Electronics Boutique

Boynton Beach Mall

Boynton Beach, FL

Electronics Boutique

The Falls Fashion Center

Miami. FL

Electronics Boutique

The Florida Mall

Orlando, FL

Games 'n' Gadgets

Countryside Wall

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 Mall

Jacksonville, FL

GEORGIA

Electronics Boutique

Cumberland Mall

Atlanta. GA

Electronics Boutique

Lenox Square Mall

Atlanta, GA

Electronics Boutique

Town Center @ Cobb

Atlanta, GA

Games 'n' Gadgets

North Lake Mall

Atlanta, GA

Games W Gadgets

Perimeter Mall

Atlanta, GA

LOUISIANA

Electronics Boutique

The Esplanade

Kenner, LA

Electronics Boutique

Pecanland Mall

Monroe, LA

MARYLAND

Electronics Boutique

Golden Ring Mall

Baltimore, MD

Electronics Boutique

Owings Mills Tqwn Center

Owings Mills, MD

Electronics Boutique

Security Square Mall

Baltimore, MD

Games 'n' Gadgets

Columbia Mall

Columbia, MD

Games 'n' Gadgets

Eastpoint Mall

Baltimore, MD

Games 'n' Gadgets

White Marsh Mall

Baltimore, MD

MASSACHUSETTS

Electronics Boutique

Holyoke Mall at Ingleside

Holyoke, MA

MISSISSIPPI

Electronics Boutique

North Park Mall

Ridgeland, MS

NEW HAMPSHIRE

Electronics Boutique

Pheasant Lane Mall

Nashua, NH

NEW JERSEY

Electronics Boutique

Cherry Hill Mall
Cherry Hill, NJ

Electronics Boutique

Wbodbridge Mall

Woodbridge. NJ

Electronics Boutique

Echelon Mall

Voorhees, NJ

Electronics Boutique

Rockaway Town Center

Rockaway. NJ

Games 'n' Gadgets

Burlington Center

Burlington, NJ

Games 'n' Gadgets

Livingston Mall

Livingston. NJ

Games 'n' Gadgets

Willowbrook Mall

Wayne, NJ

NEW YORK

Electronics Boutique

Crossgates Mall

Albany, NY

Electronics Boutique

Green Acres Mall

Valley Stream, NY

Electronics Boutique

Roosevelt Field Mall

Garden City, NY

Electronics Boutique

Smith Haven Mall

Lake Grove, NY

Electronics Boutique

Walt Whitman Mall

Huntington Station, NY

Electronics Boutique

Nanuet Mall

Nanuet, NY

NORTH CAROLINA

Games 'n' Gadgets

Crabtree Valley Mall

Raleigh. NC

OHIO

Electronics Boutique

Eastland Mall

Columbus. OH

Games 'n' Gadgets

Randall Park Mall

North Randall, OH

PENNSYLVANIA

Electronics Boutique

Exton Square Mall

Exton, PA

Electronics Boutique

King of Prussia Plaza

King of Prussia. PA

Electronics Soutique

Lehigh Valley Mall

Whitehall. PA

Electronics Boutique

Montgomery Mall

North Wales. PA

Electronics Boutique

Oxford Valley Moll

Langhorne, PA

Electronics Boutique

Ross Park Mall

Pittsburgh, PA

Games 'n' Gadgets

Century III

West Mifflin, PA

Games Yi' Gadgets

Court at King of Prussia

King of Prussia. PA

Games 'n' Gadgets

Gfanite Run Mall

Media, PA

Games 'n' Gadgets

Park City Center

Lancaster. PA

SOUTH CAROLINA

Electronics Boutique

Haywood Mall

Greenville. SC

TENNESSEE

Games 'n' Gadgets

Mall of Memphis

Memphis, TN

VIRGINIA

Games 'n' Gadgets
Coliseum Mall

Hampton, VA

Games 'n' Gadgets

Lynnhaven Mall

Virginia Beach, VA

Games 'n' Gadgets

Pembroke Mall

Virginia Beach, VA

WASHINGTON

John Kisselburgh

17370 Southcenter Parkway

Seattle. WA 98188

COMPUTEI books are available in Canada from McGraw-Hill. Ryerson

Ltd., 330 Progress Ave., Scarborough, Ontario. Canada M1P 225.

and Entertaining 
Shop these COMPUTEI Books dealers 
for the latest COMPUTEI publications. 

ALABAMA Electronics Boutique Electronics Boutique Electronics Boutique 

Electronics Boutique 
Town Center @ Cobb Woodbridge Mol King of Prussia Plaza 

Riverside Galleria 
Atlanta, GA Woodbridge,NJ King of Prussia. PA 

Hoover. Al Games 'n' Gadg ets Electronics Boutique Electronics Boutique 
North Lake Moll Echelon Moll lehigh Vo lley Mo ll 

ARIZONA Atlanto , GA VOQfhees, NJ Whitehall. PA 

Gemini Computer 118 Gomes 'n' Gadgets Bectronlcs BoutIque Electronics Boutique 
1512 BeU Rood Perimeter Mall Rockaway Town Center tv\ontgomery Mol 
Phoenix. Al 85023 Atlonto, GA Rockaway. NJ North Wales. PA 

CALIFORNIA LOUISIANA 
Games 'n ' Gadgets Electronics Boutique 

Computer Literacy Bookshop 
Burlington Center Oxford Valley Moll 

Electronics Boutique &Jr1lngton. NJ l onghorne. PA 
520 lowrence Expressway. The Esplanade Sis. 310 
Sunnyvale, CA 94086 

Kenner. LA Games 'n ' Gadgets Electronics Boutique 
livingston Moll Ross Pork Mall 

Electronics Boutique 
Electronics Boutique Livingston, NJ Pittsburgh, PA 
Peconland Moll 

West Side Pavilion Monroe, LA Gomes 'n' Gadgets Games 'n ' Ga dgets Los Ang ele s, CA 
Willowbrook Ma ll Century III 

Tower Books #28 MARYLAND Woyne. NJ West Mifflin, PA 

630 Son Antonio Electronics Boutique Games 'n ' Gadgets Mountain View, CA 94040 GOlden Ring Moll NEW YORK Court at King of Prussia 
Baltimore, MD Electronics Boutique King of Prussia, PA 

CONNECTICUT Crossga tes Ma ll 

Electronics Boutique 
Electronics Boutique Albany, NY Games 'n ' Gadgets 

Danbury Fair 
Owings Mills Tqwn Center Granite Run Moll 

Danbury, CT 
Owings Mills, MD Electronics Boutique Media, PA 

Green Acres Mo'l 
Electronics Boutique Valley Stream, NY Games 'n' Gadgets 

FLORIDA Security Square Mall Pork City Center 
Electronics Boutique Baltimore, MD Electronics Boutique Lancaster, PA 
Boynton Beech Moll Roosevelt Field Moll 
Boynton Beech, FL Games 'n ' Gadgets Garden City, NY 

SOUTH CAROLINA Columbia Moll 

Electronics Boutique CoIumbla,MD Electronics Boutique Electronics Boutique 
The Falls Fashion Center Smith Haven Mall Haywood Mall 
Miami, FL Games 'n ' Gadgets Lake Grove, NY Greenville, SC 

Eastpoint Moll 

Electronics Boutique Baltimore, MD Electronics Boutique 
The Florida Moll Welt Whitman Moll TENNESSEE 

Orlando, FL Games 'n ' Gadgets Huntington Station, NY Games 'n' Gadgets 
White Marsh Mall Mall of Memphis 

Games 'n' Gadgets Baltimore, MD Electronics Boutique Memphis, TN 
Countryside Mall Nanuet Mall 
Clearwater, FL MASSACHUSETTS Nanuet, NY 

VIRGINIA 
Electronics Boutique Games 'n' Gadgets Games 'n ' Gadge ts NORTH CAROLINA 

Gavemor's Square Moll Holyoke Mall at Ingleside C oliseum Man 
Ta llahassee, FL HOlyoke. MA Gomes 'n ' Gadgets Hampton, VA 

Crabtree Va lley Moll 
Gomes 'n' Gadgets MISSISSIPPI Raleigh, NC Games 'n' Gadgets 
Orange Park Moll Electronics Boutique 

Lynnhaven Moll 
Orange Pork , FL North Park Moll OHIO 

Virginia Beach, VA 

Ridgeland, MS Electronics Boutique Games 'n ' Gadgets 
Gomes 'n ' Gadgets Eastland Man Pembfoke Mal 
Regency Square MoU 

NEW HAMPSHJR£ Columbus, OH Virginia BeaCh, VA 
Jacksonvme, FL 

Electronics Boutique Gomes 'n' Gadgets 

GEORGIA 
Pheasant Lane Moll Randa ll Park Ma ll WASHINGTON 
Nashua, NH North Randall, OH John Kisselburgh 

Elec tronics Boutique 17370 Southcenter Par1l:way 
Cumberland MaU 

NEW JERSEY Sea"Ie. WA 96166 
Atlanta, GA PENNSYLVANIA 

Electronics Boutique Electronics Boutique 
Electronics Boutique Cherry Hill Mall Exton Square MaM 
Lenox Square Mall Cherry Hill, NJ Exton, PA 
Atlanta, GA 

COMPUTE! books are avallable In Canada from McGraw-Hili, Ryerson 
ltd .. 330 Progress Ave .. Scarborough, Ontario, Canada M1P 2Z5, 



A spacecraft leaves Earth in this frame

from a Deluxe Video animation.

A computer-generated speech balloon is

overlaid on a digitized video image in

this Deluxe Video sequence.

Deluxe Video includes preprogrammed

scene-generator routines for commonly

used features such as titles, credits, and

charts. This animated bear emits a digi

tized growl as he moves his head from

side to side.

Scene from Defender of the Crown, an

interactive movie in the Cinemaware

series from Mindscape.
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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 IlGS have enough pro

cessing power to perform calcula

tion-intensive graphics activities at

acceptable speeds. A number of

professional design systems are al

ready available for these machines,

and that number is likely to in

crease as the 16-bit programming

community gains maturity and the

professional graphics market

proves its viability.

Two examples, Easy Draw for

the ST and Aegis Draw for the

Amiga, are programs of a type that

virtually didn't exist in the home

computer market as recently as two

years ago. As the photos illustrate,

these programs are primarily in

tended for making structured draw

ings for architecture, engineering,

business charts, and similar

pursuits.

Business graphics are another

newly emerging category. As you

might expect, business-specific pro

grams such as Impact!, another Ae

gis package for the Amiga, place

heavy emphasis on charts, graphs,

and text.

Home Movies
Among the showiest new 16-bit

graphics programs are those which

simulate television or films. These

programs are also good examples of

software that's simply too big and

complicated to run successfully in

an 8-bit environment.

Deluxe Video, a current Amiga

offering from Electronic Arts, lets

you create your own "videos" com

plete with detailed moving graphics

and musical accompaniment or

sound effects in the background.

This highly sophisticated package

(it occupies three Amiga disks) pro

vides everything you need to create

quite elaborate animated se

quences. You may import IFF-for-

mat image files from Deluxe Paint

and sound effects or music files

from Deluxe Music and compatible

programs. The program is also

compatible with the Amiga frame

grabber, a utility that captures digi

tized video images in IFF-format

files, and the genlock peripheral,

which lets you overlay Amiga-gen

erated graphics onto other video

footage.

In the pure-entertainment cat

egory, the yet-to-be released Cin

emaware series from Mindscape

offers interactive movies: highly re

alistic, role-playing adventures

with detailed graphics and cinemat

ic viewing options such as zooms,

cuts, pans, and shifts of perspective.

The plot is nonlinear, like an inter

active text adventure. Instead of

passively watching events unfold,

as in a motion picture, you act

through a computerized alter ego,

deciding at the moment where to go

and what to do.

Not surprisingly, Mindscape

plans to release interactive movie

software solely for 16-bit comput

ers (the Mac, Amiga, and ST). Full

3-D animation requires huge

amounts of information: One of the

Cinemaware adventures reportedly

includes a full megabyte of graphics

data alone.

What does the future hold? If

present trends continue, we'll see

more sophisticated drawing pro

grams with an increasing emphasis

on animation and easy integration

with other media such as film and

video. In the entertainment arena,

programs will rely more on three-

dimensional animation and provide

highly detailed simulations of real-

life events. When software reaches

this level of sophistication, the per

sonal computer will likely be found

in nearly every home.

Aegis Draw

Impact!

Aegis Development

2210Wilshire #227

Santa Monica, CA 90403

Cinemaware series

Defender of the Crown

Mindscape

3444 Dundee Rd.

Northbrook, II 60062

Deluxe Paint

Deluxe Video

Electronic Arts

1820 Gateway Dr.

San Mateo, CA 94404

Easy Draw

Migraph

720 S. 33, Suite 201

Federal Way, WA 98003

Graphicraft

Commodore Business Machines

1200 Wilson Dr.

West Chester, PA 19380

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

A computer-generated speech balloon is 
overlaid all a digitized video image ill 
this D'eluxe Video sequence. 

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

Scene from Defender of the Crown, an 
interactive movie ill the Cinemaware 
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 llGS 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 sim il ar 
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. 

era ted 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

Home Movies life events. When software reaches 
Among the showiest new 16-bit this level of sophistication, the per
graphics programs are those which sonal computer will likely be found 
simulate television or films. These I-i_n_n_e_a_r_l::..y_e_v_e_r~y_h_o_m_e_. _____ _ 
programs are also good examples of 
software that's simply too big and 
complicated to run successfully in 
an 8-bit environment. 

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

Aegis Draw 
Impact! 
Aegis Developme,a 
2210 Wilsh ire #227 
Santa Monica, CA 90403 

Cillemaware series 
Defender of the Crown 
Milldscap e 
3444 DUlldee Rd. 
No rthbrook, lL 60062 

Deluxe Paint 
Deluxe Video 
Electronic Arts 
1820 Gateway Dr. 
Sail Mateo, CA 94404 

Easy Draw 
Migraph 
720 S. 33, Suite 201 
Federal Way, WA 98003 

Graphicraft 
Commodore Business Maclzines 
1200 Wilsoll Dr. 
West Chester, PA 19380 



A Buyer's Guide To

Computer Paint Programs

No matter what kind of computer you own, there are software

programs that can introduce you to the fun and creativity of computer

graphics. Among the most popular and versatile graphics packages are

the paint programs that present even the nonartist with the electronic

tools to draw in ways that simply aren't possible with more traditional

media.

The paint programs listed below are all available for under $100,

are easy to use, and show off the graphics potential of your computer.

Analytic Art

Crystal Rose Software, 109 S. Los

Robles, Pasadena, CA 91101

$59.95

A color paint-and-design program

for the Amiga.

Animate

Brederbund Software, 17 Paul Dr.,

San Rafael, CA 94903-2101

$69.95

A double-high-resolution graphics

program for the Apple lie and 128K

Apple He that is compatible with

BrOderbund's Dazzle Draw and al

lows for easy animation of figures.

The Animator

Michtron, 576 S. Telegraph, Pontiac,

MI 48053

$39.95

An Atari ST program that lets you

animate your color pictures created

with the DEGAS and NEOchrome

paint programs.

Atari Artist (Touch Tablet)

Atari, 1196 Borregas Ave., P.O. Box

3427, Sunnyvale, CA 94088-3427

$64.95

A paint program, similar to Paint,

but included with the Atari Touch

Tablet package for Atari eight-bit

computers.

Bitmap Coloring Book

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

70094

$18.95

An Atari ST coloring book and im

age resource that uses drawings

from early twentieth-century de

sign books, for systems with color

monitors.

Blazing Paddles

Baudville, 1001 Medical Park Dr., SE,

Grand Rapids, 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

Brtoderbund Software, 17 Paul Dr.,

San Rafael, CA 94903

$59.95

A color drawing program for the

Apple Ik, IIGS, and He (with 128K).

DEGAS

Batteries Included, 30 Mural Street,

Unit 9, Richmond Hill, Ontario,

Canada L4B 1B5

$39.95

DEGAS is a full-featured art-and-

design program for the Atari ST

with color or monochrome monitor.

DEGAS Elite

Batteries Included, 30 Mural St., Unit

9, Richmond Hill, Ontario, Canada

L4B 1B5

$79.95

An advanced art-and-design draw

ing program for the Atari ST with

color or monochrome monitor.

Deluxe Paint

Electronic Arts, 1820 Gateway Dr.,

San Mateo, CA 94404

$99.95

A sophisticated paint program for

the Commodore Amiga and Apple

IlGS 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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Computer Paint Programs 

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

The paint programs listed below are all available for under $100, 
are easy to LIse, 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 
Br0derblllld Software, 17 Paul Dr., 
Sail Rafae l, CA 94903-2101 
$69.95 
A double-high-resolution graphics 
program for the Apple He and 128K 
Apple lie that is compatible with 
Br0derbund's Dazzle Draw and al
lows for easy animation of figures. 

The Animator 
Michtron, 576 S. Telegraph, Pontiac, 
MI 48053 
$39.95 
An Atari ST program that lets you 
animate your color pictures created 
with the DEGAS and NEOchrome 
paint programs. 

Atari Artist (Touch Tablet) 
Atari, 1196 Borregas Ave., P.O. Box 
3427, Sunnyvale, CA 94088-3427 
$64.95 
A paint program, similar to Paint, 
but included with the Atari Touch 
Tablet package for Atari eight-bit 
computers. 

Bitmap Coloring Book 
Bitmap, P.O. Box 237, Westwego, LA 
70094 
$18.95 
An Atari ST coloring book and im
age resource that uses drawings 
from early twentieth-century de
sign books, for systems with color 
monitors. 

Blazing Paddles 
Baudville, 1001 Medical Park Dr., SE, 
Grand Rapids, MI 49509 
$34.95 
A color drawing program for Atari 
eight-bit, Commodore 64 , and 
Apple II-series computers that also 
contains a library of predrawn 
shapes. 

Colourspace 
Llamasoft Software, 49 Mount Pleas
ant, Tadley, England 
(An American distributor for this 
program may be announced by the 
time you read this.) 
$29.95 
A colorful light-show drawing pro
gram for the ST that first appeared 
on Atari eight-bit computers, for 
color monitors. 

Dazzle Draw 
Br0derbund Software, 17 Paul Dr., 
Sail Rafael, CA 94903 
$59.95 
A color drawing program for the 
Apple lie, IIGS, and lIe (with 128K). 

DEGAS 
Batteries Ineluded, 30 Mural Street, 
Unit 9, Richmond Hill, Ontario, 
Canada L4B IB5 
$39.95 
DEGAS is a full-featured art-and
design program for the Atari ST 
with color or monochrome monitor. 

DEGAS Elite 
Batteries Ilieluded, 30 Mural St. , Unit 
9, Richmond Hill, Olltario, Canada 
L4B IB5 
$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 
IIGS computers, containing many 
advanced graphics features. 

Doodle 
Crystal Rose Software, 109 S. Los 
Robles, Pasadella, CA 91101 
$39.95 
A color drawing program for the 
Commodore 64 that works in true 
high resolution. 
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Easy Draw

Migraph, 720 S. 333, Suite 201,

Federal Wai/, WA 98003

$99.95

An object-oriented drawing pro

gram for the Atari ST.

Fantavision

Brederbund Software, 17 Paul Dr.,

San Rafael, CA 94903

$49.95

A color paint program for the Apple

II-series computers (with 64K) that

combines drawing and animation.

FullPaint

Ann Arbor Softworks, 308lh S. State

St., Ann Arbor, MI 48104

$99.95

A paint program for the 512K

Macintosh.

geoPaint

Berkeley Softworks, 2150 Shattuck

Ave., Berkeley, CA 94704

$59.95 {GEOS)

A full-featured color graphics

workshop for the Commodore 64.

geoPaint is a part of GEOS.

Graphicraft

Commodore Business Machines, 1200

Wilson Dr., West Chester, PA 19380

$49.95

An easy-to-use color paint program

for the Amiga that allows simple

animation.

The Graphics Magician

Penguin Software, 830 Fourth Ave.,

P.O. Box 311, Geneva, IL 60134

$39.95 (Apple II series); $49.95

(Macintosh)

Two graphics programs in one

package, which let you draw and

then animate your pictures.

The Graphics Magician Painter

Penguin Software, 830 Fourth Ave.,

P.O. Box 311, Geneva, II 60134

$24.95

A paint program for the Atari eight-

bit, Commodore 64, and IBM PC

and compatible computers, similar

to The Graphics Magician, but with

out the animation feature.

HippoArt

Hippopotamus Software, 985 Univer

sity Ave., Suite 12, Los Gatos, CA

95030

$39.95

This is a series of Atari ST disks,

issued separately, which contain

collections of pictures on a variety

of subjects to be edited and colored.

Images

Aegis Development, 2210 Wilshire

#227, Santa Monica, CA 90403

$79.95

A painting program that lets you

mix your own colors and use up to

32 colors in one drawing. For the

Amiga with 512K.

Movie Maker

Interactive Picture Systems. (Distrib

uted by Electronic Arts, 1820 Gate

way Dr., San Mateo, CA 94404)

$34.95 (Commodore 64); $32.95

(Atari eight-bit); $39.95 (Apple II

series)

A color animation program that lets

you draw pictures that can then be

animated into sequences.

NEOchrome and NEOchrome

Sampler

Atari, 1196 Borregas Ave., P.O. Box

3427, Sunnyvale, CA 94088-3427

$29.95 (price tentative at press

time)

The NEOchrome Sampler was origi

nally included free with each ST

system sold; now a full-featured

commercial version of NEOchrome

is for sale from Atari, and free dis

tribution of the Sampler has been

discontinued.

Paint

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. $9, Grand Rapids, MI 49510

$49.95

A multifeatured drawing program

for the Atari ST that allows multiple

windows, works with color or

monochrome monitors, and lets

you create lines, circles, ellipses,

boxes, fills, and other images.

PaintWorks

Activision, 2350 Bayshore Frontage

Rd., Mountain View, CA 94043

$69.95

A full-featured Atari ST painting

program that works in all three

screen resolutions and allows color

cycling. Originally released by

Audio Light as N-Vision.

PC Palette

IBM Personally Developed Software,

P.O. Box 3280, Wallingford, CT

06494-3280

$39.95

A color painting program for the

IBM PC-series computers and com

patibles with a minimum of 128K of

memory.

Personal Computer Picture

Graphics

IBM Personally Developed Software,

P.O. Box 3280, Wallingford, CT

06494-3280

$29.95

For the IBM PC series, or compati

bles, this is a color drawing and

illustration program. Requires

256K.

Picture Draw

IBM Personally Developed Software,

P.O. Box 3280, Wallingford, CT

06494-3280

$24.95

A color drawing program for free

hand artwork, pictures, and dia

grams for the IBM PC-series

computers, or compatibles, with at

least 256K.

ProDraw

I/O Design, P.O. Box 156, Rumson,

NJ 07760

$74.95

A color drawing-and-drafting pro

gram for the Macintosh that has the

capabilites to generate camera-

ready separations for four-color

printing on an ImageWriter II or

LaserWriter.

ST Coloring Book

The Dragon Group, 148 Poca Fork

Rd., Elkview, WV 25071

$34.95

A coloring book and image re

source package that includes

NEOchrome-compatible pictures on

a variety of different topics. Edit

and color them to suit your own

use.

SuperPaint

Silicon Beach Software, P.O. Box

261430, 9580 Mountina Rd., Suite E,

San Diego, CA 92126

$99

Bitmapped and object-oriented

drawing are combined in this pack

age for the Macintosh with 512K.
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Easy Draw 
Migraph, 720 S. 333, Suite 201, 
Federal Way, WA 98003 
$99.95 
An object-oriented drawing pro
gram for the Atari ST. 

Fan ta vision 
Br0derbulld Software, 17 Paul Dr., 
San Rafael, CA 94903 
$49.95 
A color paint program for the Apple 
II-series computers (with 64K) that 
combines drawing and animation. 

FullPaint 
AmI Arbor Softworks, 3081/, S. State 
St., A1lI1 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. 
geoPailit is a part of GEOS. 
Graphicraft 
Commodore Busilless Ma chilles, 1200 
Wilsall Dr., West Chester, PA 19380 
$49.95 
An easy-to-use color paint program 
for the Amiga that allows simple 
animation. 

The Graphics Magician 
Pengu in Software, 830 Fourth Ave., 
P.O. Box 311, Geneva, IL 60134 
$39.95 (Apple 11 series); $49.95 
(Macintosh) 
Two graphics programs in one 
package, which let you dxaw and 
then animate your pictures. 

The Graphics Magician Painter 
Pellguill 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 Graph ics Magician, but with
out the animation fea ture. 

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 edited and colored. 
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Images 
Aegis Developmellt, 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 
Iliteractive 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, Slmllyvale, CA 94088-3427 
$29.95 (price tentative at press 
time) 
The NEOchro me 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. 59, Gralld Rapids, MI 49510 
$49.95 
A multifeatured drawing program 
fo r the Atari ST that allows multiple 
windows, works with color or 
monochrome monitors, and lets 
you create lines, circles, ellipses, 
boxes, fills, and other images. 

PaintWorks 
Activisioll, 2350 Bayshore Frontage 
Rd., MOlmtaili View, CA 94043 
$69.95 
A full-featured Atari ST painting 
program that works in all three 
screen resolutions and allows color 
cycling. Originally re leased by 
Audio Ligh t as N-Visioll. 

PC Palette 
IBM Persollally Developed Software, 
P.O. Box 3280, WaII illgford, 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 PersO/Ially 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 Persollally Developed Software, 
P.O. Box 3280, Wallingford, CT 
06494-3280 
$24.95 
A color drawing program for free
hand artwork, pictures, and dia
grams fo r th e IBM PC-ser ies 
computers, or compatibles, with at 
least 256K. 

ProDraw 
I/O Desigll, P.O. Box 156, Rumsoll, 
NJ 07760 
$74.95 
A color drawing-and-drafting pro
gram for the Macintosh that has the 
capabilites to generate ca mera
ready separa tions for four-color 
printing on an ImageWriter 11 or 
LaserWriter. 

ST Coloring Book 
The Dragoll Group, 148 Poca Fork 
Rd., Elkview, WV 25071 
$34.95 
A coloring book and image re
source package t h at includes 
NEOchrome-compatible pictures on 
a variety of different topics. Edit 
and color them to suit your own 
use. 

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



T H C o M U T R

With the introduction ofthe
STcomputers comes anew
kind ofcomputerlanguage:

'The most advanced, most

powerful microcomputer

your money can buy."

—Creative Computing

PRAISE.
"The best hardware value of the year."

—Infoworld

"We have spent the last three months

evaluating the Atari and have come to the

conclusion that it can't be beat as a

low-cost telecommunications terminal,

drafting workstation, or for quick graphics

visualization." —Microtimes

"We are most impressed with the clarity

of the graphics, with the speed of the disk

I/O (input/output), and with the ST's

value." —Byte Magazine

"With the impressive ST, Atari has

delivered on its promise of power without

the price." —Family Computing

"Faster and with better graphics capabili

ties than an IBM"/AT ™, it could be a great

vehicle for low-cost networks, desktop

publishing and visual database manage

ment software." —Microtimes

"The ST's readily apparent

strong point is speed. Com

pared to the Macintosh™,

working with the ST is extraordinary."

—John Dvorak, San Francisco Examiner

"All of the displays are clear, shaip.

readable, and flicker free. We

were particularly impressed by

the clarity of the high-resolution

monochrome."

—Byte Magazine

"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 faster than the

Macintosh, not only because of the faster

clock rate but because it has a faster

disk drive." —Personal Computing

'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, Infoworld

The 520ST™ with 512K ofmemory is

under $800. The 1040ST™ with afull mega

byte is under $1,000, No wonder the experts

are impressed.

To experience the ST excitement

for yourself, see your Atari dealer.

For the one nearest von.

call 1800443 8020.

9:00 AM-5:00 PM

Monda\-Fridax

PacificTime. AIAKI

nan aeaicr.

A.

Technology So Advanced, It's Affordable,
Atari. ST. 520ST andiCMGST are trademaflis or registered trademarks 01 Atari Corporation

IBMand AT are trademarks or registered trademarks ol tnternat-onalBus'ness Machines Corporation Macmlosn is a Trademark l^ensedlo Appto Computer Inc
- 1966 Atari Corporation
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With the introduction of the 
STTcomputers comes a new 
kind of computer language: 

"The most advanced, most PRAISE ''The ST's readily apparent 
powerfu l microcomputer strong point is speed. Com-
your money can buy." • pared to the Macintosh'", 

- Crealive Complllillg working with the ST is ext raordinary.·' 

"The besl hardw'are value orlhe year." 
-II/Joworld 

"We have spent the last three months 
evaluating the Atari and have come to the 
conclusion that it can't be beat as a 
low-cost telecommunications terminal. 
drafting workstation, or for quick graphics 
visuali zation: ' - Microlimes 

"We are most impressed with the clarity 
of the graphics, with lhe speed of the disk 
110 (input/oulput), and with the ST's 
value." -Byte Magazille 

"With the impressive ST, Atari has 
deli vered on its promise of power without 
the price." - Family Complllillg 

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

- Johll Dvorak, Sail Frallcisco E.ramiller 

"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 faster than the 
Macintosh, not only because orthe faster 
clock rate but because it has a faster 
di sk drive ." - Per.wl/al Complllillg 

"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 POllm elle, IIlIolVorld 
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Reviews

World Tour Golf For The IBM PC
Chris Many

Requirements: IBM PC and compatible

computers.

Despite the recent onslaught of golf

simulations to hit the home computer

market, 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 all

under your control. You can set up your

player to play as you do on the real

links, or give yourself the edge you

always wanted.

Many Courses
After your player is accepted, you then

choose which world-famous course you

want to play. There are 22 courses in

cluded with the program, including

Pebble Beach, Augusta, Oakmont, and

St. Andrews. Several of the courses are

fictional, and one includes some of golf-

ing's greatest holes. None of the

courses I played were very easy, but

they appear to be pretty accurate repre

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

are first presented with the scorecard

screen. This lists the par (target score),

yardage, and handicap (relative difficul

ty) of each hole on the course. You can

also handicap your players (handicap is

a term also used to denote the number

of strokes allotted to equalize scores).

You return to this screen after each

hole, and it can be printed out at any

time,

The weather and speed of the

greens are different each time you play.

Sometimes the wind is particularly

strong, so you'll have to compensate for

it in your swing. Sometimes the greens

are fast, and your putts will go 30 per

cent farther than normal. In any case,

it's this extra touch that will make play

ing your favorite course different no

matter how many times you play it.

Teeing Up

It's time to tee up. The screen is divided

into two sections: an overhead view of

the hole and a golfer's-eye view, which

also includes other important infor

mation such as wind strength and di

rection, par for the hole, number of

strokes taken, and the type of club you

are using. You have 14 clubs at your

disposal: three woods, ten irons, and

one putter. At tee-off, your caddy auto

matically hands you your driver, just as

he gives you the putter when you're on

the green. There are two ways to hit the

ball. The easier of the two, if you're not

in the mood for dexterity games, is to

select a number in the range 1-5, each

number corresponding to a percentage

of the strength with which you hit the

ball. You'll then hit the ball perfectly

straight, and you don't have to worry

much about hooking (making the ball

curve to the left) or slicing (making it

curve to the right). However, a wonder

fully easy simulation of hitting the ball

is available with the swing meter.

The swing meter duplicates three

specific movements of the golf club. By

pressing a key, you begin to swing the

r Iftrinn t .! H i |
Lie: Good 172 yaJ
Stroke 2 7 Iron1

(A "if- „
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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 "He" of the ball. (The lie is the

environment in which your ball rolls to

a halt.) The ball can be sitting in sand or

weeds, stuck in the mud, or totally un-

obscured. Different clubs are better for

different lies, so choose your club care

fully. If you don't, you run the risk of

flubbing your shot and your ball will

just dribble a few feet.

As I played hole after hole, I found

myself cursing when I hit the ball in

water or got stuck behind a tree. I

cheered out loud when I chipped in a

shot from 25 yards out and got an eagle

on the seventeenth hole. World Tour

Golf is an involving simulation, some

thing many games promise but fail to
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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. 

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

As you boot up the program, you 
select from a number of options that 
configure the game to your liking. You 
can choose to play or practice your 
game, either on the driving range or the 
putting green. If there is a particular 
hole you'd like to practice, you have 
that option as well. You can also alter 
the attributes of your player to balance 
players of different abilities. Drive dis
tance, accuracy, tendency to hook or 
slice the ball, and recovery skill are all 
under your control. You can set up your 
player to playas 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 
fictiona l, and one includes some of golf
ing's greatest holes. None of the 
courses I played were very easy, but 
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they appear to be pretty accurate repre
sentations of the real th ing. 

Having chosen your course, you 
are fi rst 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 re turn 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 righ t). 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 outstandhlg features in 
World Tour Golf. 

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

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

As I played hole after hole, I found 
myself cursing when I hit the ball in 
water or got stuck behind a tree. I 
cheered out loud when I chipped in a 
shot from 25 yards out and got an eagle 
on the seventeenth hole. World Tour 
Golf is an involving simulation, some
thing many games promise but fail to 



deliver. The graphics are great (despite

the purple trees and blue putting greens

we're forced to endure on an IBM) and

convey a real feel for the course you're

playing. The fact is, I keep on coming

back to WTG day after day, hoping to

beat my best score at Pebble Beach.

A Golf Course

Construction Set

There is one more feature included that

makes WTG one of the best golf pro

grams available and a great value for

the money: You can create your own

course or quickly modify existing

courses. The construction of your own

personalized course is actually pretty

simple, considering the number of pa

rameters you can affect. Drawing ter

rain, placing hazards, setting yardage,

and creating dog-leg holes, par mark

ers, green slopes, and so on, are all

easily accessed and implemented. You

can test out the hole and edit it to meet

your specifications or remove a particu

larly pesky sand trap on the eleventh

hole of Cypress Point. The course-edit

ing routine is simply great. Electronic

Arts pioneered the construction-set

genre of programs, so you know this is

a strong feature in WTG.

This is a great game for the novice

and the expert—and one for which you

won't have to invest in years of golf

lessons to learn how to play, either.

World Tour Golf

Electronic Arts

1820 Gateway Dr.

San Mateo, CA 94404

$49.95

Rogue: A Dungeon Adventure

Robert J. Stumpf

Requirements: Amiga, Atari ST, IBM PC

and compatibles, and Macintosh computers.

When I first got my Rogue disk for the

Amiga, I was expecting to find some

thing similar to the public domain ver

sion of the game, but with graphics

added. After playing it for only a short

while, though, I realized that this new

Rogue has a significantly different char

acter. Many of its features are extremely

appealing.

The variety of monsters encoun

tered keeps you constantly on your

toes, and you must learn how to handle

each one. There are tactics which will

Rogue is an intriguing D & D game

with excellent graphics. (This screen is

from the Atari ST version.)

defeat any monster in the game, but

you must discover the appropriate

means of killing or avoiding each of

them. Some monsters, in fact, are better

off left alone (beware the Jabberwock).

The graphics are very well done,

and extremely fast. The screen update

for this Rogue seems no slower than the

screen update for the public domain

version, which uses text characters to

represent objects. The one disappoint

ment in the graphics is the scale. In

order to present a dungeon level of

reasonable size, some of the images are

just small enough that the tiny visual

details are lost to all but the most care

ful scrutiny. The various armor and
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There is nothing else like

it. Voice Master gives
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and voice recognition with this single hardware productl Your voice

controls programs, or home appliances, robots, and more with spoken

commands. Verbal response back gives status, verifies, or requests your

reply! Speech output and recognition patterns are recorded in with your

voice. Or use the voice of your friend, boss, teacher, mother, even the

family pet! Programming is simple with new commandsadded to BASIC.

A music bonus program lets you write and compose musical scores

simply by humming the tune. Unlimited applications for fun, education,

and commercial use. Design your own programs (or profit. Speech and

recognition quqlity unsurpassed by even the most sophisticated

machines. Only Covox provides this high-tech marvel at a price less than

most common peripherals.

The Covox Voice Mastercomescomplete with all hardware and software

for only S89.95. (Add S4 shipping and handling for USA $6 Canada. $10

overseas.) Available for Commodore 64/128. Apple II. !l*. lie, lie. Atari 800.

800XL 130 XE. Specify when ordering. Visa. MasterCard phone orders

accepted.

Call or mite tor FREE Voice Master tnfopak

and special combination package offers.

covox ire, dept. C!
675-D Conger Street • Eugene, Oiegon 97402 • USA

AreaCode(503)342-i27i • Telex 706017(AvAlarmUD)

Learn and

Understand

nside and Out
GEOS

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 underst;

GEOS inside and out.

Available

NOW

$19.95

Abacus liiffl Phone 616/241-5510
P.O. Box 7219 Dept. C1 Grand Rapids, Ml 49510

Telex 709-101 «Fax 616/241-5021

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

directly using your MC, Visa or Amex card. Add $4.00

per order for shipping. Foreign orders add $10.00 per

item. Call today or write for your free catalog. Dealer

inquires welcome-over 1500 nationwide.
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that stand
on their own

C-12B INTERNALS

Detailed guide on the 128's

operating system. Eiplains
graphic cnips, Memory

Management Unit, input ana
output, 80 column graphics
and fully-commented ROM
listings, more. 500pp S19.95

1571 INTERNALS

Vita I insiders' guide
Sequential, relative Tiles, and
direct access commands.

Describes DOS routines.
Discusses the various disk

formats. Fully-commented
ROM listings. 45Opp S19 95

C-128BAS1C7.0 Internals
Get all the inside information
on BASIC 7.0, This
exhaustive handbook Is

complete with fully com
mented BASIC 7.6 ROM
listings, processor control,
programs, more. $24 95

C-12B TRICKS 4 TIPS

Filled with fascinating and
practical info on the C-128.
Create multiple screens, 80
column hires graphics, learn
bank switching. 300 pages ol

useful information lor every

one. $19.95

C-128 CP,M User's Guide

Take a revealing took into
CP/M on your'128. Essential

guide with a simple

explanation of the operating
system, memory usage,

CP/M utility programs,

submrt files. 300pp S19.95

C-128 PEEKS& POKES
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gramming quick-hitters faci-

nating and useful techniques

on the operating system,

slacks, zero page, pointers,

the BASIC interpreter, and

more. 240pp S16 95

C-12B BASK: Training Guide
Your essential introduction to program

ming in BASIC on your C-128. Chapter

quizzes to test your knowledge on what
your learning. Discusses problem

analysis, descriptions of all BASIC

commands with many examples; monitor

commands, utilities, much more. $56 95

128/64 CompulerAlded Design

Learn the fundamentals of CAD while

developing your own system on the 128

Of 64 wrth Simon's Base. Create objects
on-screen to dump to a printer. 3D tech

niques, m'rroring and duplicating images,

hatching. AM the information you need to

create a mini-CAD system. 300pp S1995
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For the most complete series of C-128 or C-64 books available,

call for the name of your nearest bookstore or dealer. Or order
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Over 1500 dealers nationwide.

Phone(616) 241-5510
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wmxixxi
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weapon types, potions, scrolls, wands, and monsters do

remain, however, easily identifiable.

You may select actions using the mouse, the main

keyboard, the numeric keypad, or a combination of any of

the three. I found that the numeric keypad, assisted by the

shift and function keys (and at times the mouse) is an easy

and pleasant way to guide myself through the dungeon.

In addition. Rogue's designers have made provision for

the player to program the function keys as macros. By doing

so, you can press a function key to generate a standard

sequence of commands you use repeatedly. Some of the

function keys are pre-programmed to perform such opera

tions as Search 10 Times, Replace Armor, and so on. Because

you can tailor the function keys to your own style of play, this

feature is extremely valuable.

Strange Effects
The most intriguing feature about Rogue is its wonderful

variety of magical items and potions, and their effects on

your character. Some items directly affect your character's

capabilities, while others, such as "Ring of Searching" or

"Ring of Slow Digestion" have an indirect effect on your

survival. There is also an item that contains "wild magic," the

effects of which are both unpredictable and uncontrollable.

This item may sometimes be tremendously beneficial, but

usually it works to your disadvantage. Use it if you dare—

then hang on and see what happens.

As enjoyable as Rogue is, it does contain a couple

aggravating features. The greatest annoyance is that when

you restore a saved game, the saved game is then deleted; if

your character subsequently dies, you must start over at level

1. I realize this is in keeping with the rules, but it's highly

frustrating when it happens for the fourth or fifth time below

the tenth level (and it will). Through experimentation, I've

found that you can save your game to a DOS-formatted disk

in Drive 1 by specifying "dfl:filenawe" in response to the

save game prompt. Then, before restarting the game, copy the

file to your Rogue disk in Drive 0. Once you've started a new

game, select the restore option from the menu, or press

"AMIGA-R", and type in the filename you've copied to the

Rogue disk in the boot drive. This leaves you with a character

backup in drive 1, in case you don't make it back.

A warning. Don't try to run the game from Drive 1. There

is a warning about this in the manual, but as one of those

who reads the manual only after I have played the game a

while, I missed it. The results were fatal, and I was able to

complete this review only by borrowing a friend's copy.

Although the files on the disk can be listed, there seems to be

some form of copy protection which treats the game disk in

Drive 1 as an invalid copy, writing to the disk as a result.

After 1 made the mistake, 1 was promptly killed by a "Protec

tion Thug" every time I tried to play the game. Beware.

Based as it is on one of the all-time greats in dungeon

adventures, Rogue starts you off with great expectations, and

it does not disappoint. Intriguing and delightful, the game

will give you many hours of gaming fun, and in the enriched

environment provided by the Amiga, it is especially enjoy

able and entertaining.

Rogue

Epyx

W43 Kiel Ct.

Sunnyvale, CA 94089

S29.95-S39.95 (Amiga, Atari ST, ami Macintosh)

S24.95-S34.95 (IBM PC and compatibles)
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You may select actions usi ng the mouse, the main 
keyboa rd, the numeric keypad, or a combination of any of 
the th ree. I found that the numeric keypad, assisted by the 
shift and function keys (and at times the mouse) is an easy 
and pleasant way to guide myse lf through the dungeon. 

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

Strange Effects 
The most intriguing featu re about Rogue is its wonderful 
va riety of magical items a nd potions, and their effects on 
your character. Some items direct ly affect your character's 
capabilities, w hile others, such as " Ring of Searching" or 
" Ring of Slow Digestion" have an ind irect effect on your 
survival. There is also an item that contains " wild magiC," the 
e ffects of which are both unpredictable and uncontro llable. 
This item may sometimes be tremendously beneficia l, but 
usually it works to your d isadvantage. Use it if you dare
then hang on and see what happens. 

As en joyable as Rogue is, it does contain a couple 
aggravating features. The greates t a nnoyance is that when 
you restore a savf'd game, the saved game is then deleted; if 
your character subsequently dies, you must start over at level 
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game, select the restore option from the menu, or press 
" AMICA-R" , and type in the fil ename you've copied to the 
Roglle disk in the boot drive. This leaves you with a character 
backup in drive 1, in case you don't make it back. 

A warning. DOII'f try to run the game from Drive 1. There 
is a warning about this in the manual, but as one of those 
who reads the manual only after I have played the game a 
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Let your '64 speak Pascal
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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,

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,

Masrria, Louisville, or Other. Other al

lows entry of a name of your own

choice. Commonly the program sug

gestions include one or two fantasy-

sounding options, and a clever or funny

one. Occasionally the program will ask

the child to write a sentence describing

a character, or a paragraph relating a

critical bit of action.

The Final Product

When the story is finished, a procedure

that takes about an hour (it can be

saved and reloaded later), the child has

several options. A rudimentary word

processor allows the entire story to be

reviewed and edited, or it can be print

ed in several formats. Eventually, you'll

want to print the story on the special

paper that comes in the package. But

before then it should be printed on

plain paper for review and correction.

The manual suggests creating several

versions of the story and choosing the

child's favorite to turn into a book.

The package includes everything

necessary to publish the story in hard

cover: the proper size of paper, stickers

for illustrating the story, end papers,

and cover. The procedure for binding

isn't difficult but does require assistance

from an adult. The company will pro

vide refills of the book package, but

they aren't necessary. There are definite

advantages to allowing a child to create

his own drawings and cover for a story

printed on standard-sized paper.

The program's functions are

straightforward and easy to use, but

there are weaknesses. Most noticeable

and irritating is the long wait while the

program saves a chapter and prepares

to create the next. The very bad riddles

it offers in the interim are only mildly

diverting.

Another problem is the complicat

ed plot and the number of characters;

even though you named everyone, you

may still have difficulty keeping track

of who's who before the end of the

story. And educators may validly object

to the amount of work the program

does for the child. PlayWriters are best

used as an introduction and supple

ment to normal story-writing exercises.

They can be valuable for launching

children who are intimidated by the

work involved in creating a story, or to

stimulate the imagination of an entire

class.

Castles and Creatures

Woodbury Software

127 White Oak Lane, CN 1001

Old Bridge, Nf 08857

$39,95 for all versions

(plus $2.50 shipping and handling)

Battlefront
Chris Many

Requirements: Commodore 64 or 128

computer; Apple Il-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

Attention all FX80, FX100, JX, RX, & MX owners:

You already own halfof
a great printer

Dealer

inquiries

welcome-

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

letter with
Dots-Perfect (Dots-Perfect)

<&D resselhaus

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

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

Sample of
letter without
Dtss-Peifed

EPSON is a trademark ol

EPSON America, 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!

MASTERING THE

68000
MICROPROCESSOR

1BB6 S22.95 262! S21.952776 S18.95
26B8 S24.95 2591 S23.95 2694 S22.9S

BUSINESS

SOFTWARE
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PROGRAMMER'

1884P. dBASE II' —A Comprehensive
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Processing S24.95

2743. Practical Paradox: Applications
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176S. Programming Your Own Adven
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t275. 33 Challenging Computer Games
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Programs in BASIC Paper $10.25

PROGRAMMING
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1737. The FORTRAN Cookbook—2nd
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1855. The BASIC Cookbook—2nd Edition
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1990. True BASIC" —Programs and

Subroutines $24.95

PRACTICAL

a.-,,v;.:._.-,,,,, COMPUTING
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1969. Making Money with Your
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our Bonus Book Plan, with savings of up to 80% off publishers' prices. • Club
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ing all the current selections—mains, alternates, extras—plus bonus offers and

special sates, with hundreds of titles to choose from. • Automatic Order. If you

want the Main Selection, do nothing and it will be sent to you automatically. If

you prefer another selection, or no book at all. simply indicate your choice on Ihe

reply form provided. • Ironclad No-Risk Guarantee. If nol satisfied with your

books, return them within 10 days without obligation! • Exceptional Quality. All

books are quality publishers' editions especially selected by our Editorial Board.
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a total of up to 60 separate battalions

you'll be commanding.

There is a substantial amount of

emphasis placed on the military hierar

chy, and for good reason. Unlike in

most other computer war games, you

do not give direct orders to every battal

ion under your command. Instead, you

give your general orders to regimental

commanders, who then command the

battalions to execute them as best they

can. So, as corps commander, you issue

a general order to each regiment and

every battalion attached to that regi

ment will then attempt to carry out the

order. Although this may sound com

plex, it's amazingly simple once you get

used to it.

This system also speeds up game

play enormously. Movement is carried

out by the computer as individual bat

talions position themselves to follow

your orders. Unfortunately, the best-

laid plans often go awry. You may have

issued orders to a regiment to storm a

certain town, but as the regiment

moves toward its objective, an enemy

battalion opens fire. You can't very well

expect your men to ignore a hail of

bullets, so they stop their advance and

engage the enemy. If it's a large force

sniping at your men from a thickly

wooded area, it may take a day or two

to dislodge them.

Logical Menu System
Orders are issued through a menu sys

tem similar to those used in previous

SSG releases. The system looks over

whelming when you're first viewing

the menu charts, but it's laid out very

logically and is much easier than re

membering key commands. After you've

played just a few turns, it becomes sec

ond nature to cycle through the menus
rapidly, issuing orders to specific regi

ments, reassigning your roving battal

ions, and crossing your fingers as your

men attack the enemy.

As combat ensues, you receive

general reports of the fighting, such as

heavy losses, light losses, and much

more. Additionally, both sides may suf

fer fatigue and/or strength-point losses

as a result of being adjacent to opposing

units. If the battle goes too badly

against a 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 fatigue

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 value of

your objectives changes as time goes

on. A certain number of victory points

can be assigned to an objective for a set

number of turns, after which the objec

tive becomes worthless. So, if you don't

cross a river and take a town within two

days (eight turns), you may find your

self pursuing a worthless objective.

You're under the gun to achieve specific

targets as the game progresses, all the

while trying to give your men enough

rest and supplies so they can be suc

cessful in reaching these goals. It's

keeping these factors balanced, com

bined with sound strategy and tactics,

that makes for a successful campaign.

There are four scenarios included

with the game: Crete, Stalingrad, Sai-

pan, and Bastogne. You can play either

side against the computer, or go head-

to-head with a friend. There is a way to

handicap play, but it only changes the

values of victory-point ratios at the

end—it doesn't give either side more

men or expand the computer's intelli

gence. All the scenarios are great fun to

play, and you can finish each one in an

hour or two. Other scenarios, and a

great deal of design data, will be forth

coming in future issues of RUN 5, SSG's

magazine of software support for their

programs.

Battlefield Construction Set
If this game 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, Battlefront is heaven. Do

you think the Panzers don't roll over

the Allied troops fast enough in the

Bastogne scenario? No problem; just

increase their strength and quality-of-

equipment rating. Not enough rein

forcements in the Stalingrad scenario?

Just add another regiment or two, or

even a division that will enter on the

fifth day. What would have happened if

the Commonwealth troops on Crete

were expecting a German invasion and

were prepared for it? Increase the de

fense and preparation levels of the

men. There is nothing you can't alter

within the confines of the game system

itself.

There are a few points that could

stand some improvement, or at least

clarification. No attention is given in

the documentation to different types of

units fighting each other, such as infan

try fighting armored units. The empha

sis is placed on fatigue state, casualty

level, and supply state of the troops.

Although it is stated that combat me

chanics take care of the interrelation

ships, one tends to just push units at the

enemy, as long as they are fresh, well

supplied, and close to full strength,

with no attention given to what kind of

units. In that there are 14 different

types of battalions you are dealing

with, it would have been nice to weight

the game to take these differences more

into account. Another addition could

have been a sighting-only option, as

enemy units are always seen. It was

rare indeed if WWII corps commanders

had completely accurate intelligence as

to the placement of all enemy troops

opposing their advance.

But these points aside, Battlefront is

one of the most exciting new war games

to be issued in recent years. It provides

a whole new perspective of the battle

field and with it a fresh approach to the

computer war game. The scenarios in

cluded are balanced enough to chal

lenge the veteran, yet easy enough to

learn, so the novice won't be scared

away. Battlefront is an excellent game—

certainly one of the best of the past

year.

Battlefront

SSG

Distributed by Electronic Arts

1820 Gateway Dr.

San Mateo, CA 94404

$39.95 ®
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the Commodore Amiga and
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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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a tota l of up to 60 separate battalions 
you'll be commanding. 

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

This system also speeds up game 
play enormously. Movement is carried 
out by the computer as individual bat
talions position themselves to follow 
your orders. Unfortuna tely, the bes t
laid plans often go awry. You may have 
issued orders to a regiment to storm a 
cer tain 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 thei r advance and 
engage the enemy. If it's a large force 
sniping at your men from a thickly 
wooded area, it may take a day or two 
to dislodge them. 

Logical Menu System 
Orders are issued th rough a menu sys
tem similar to those used in previous 
SSG releases. The system looks over
whelming when you' re firs t viewing 
the menu charts, but it 's laid out very 
logically and is much easier than re
membering key commands. After you've 
played just a few turns, it becomes sec
ond nature to cycle through the menus 
rapidly, issuing orders to specific regi
ments, reassigning your roving battal
ions, and crossing your fingers as your 
men attack the enemy. 

As combat ensues, you receive 
general reports of the fighting, such as 
heavy losses, light losses, and much 
more. Additiona ll y, both sides may suf
fer fatigue and/or strength-pa in t losses 
as a result of being adjacent to opposing 
units. II the battIe goes too badly 
against a battalion, the unit may end up 
running from battle. And, of course, 
there's always the distinct possibility 
tha t 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 fai rly useless to elite troops 
of the highest quality. Their fatigue 
rate-from fresh to exhausted- is also 
shown. Each battalion's combat and 
supply state is available as well, so as 
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commander you can insure tha t your 
exhausted men are allowed to recover 
before you commit them to a major 
operation-if you can afford the time. 

The problem is that the value of 
your objectives changes as time goes 
on. A certain number of victory points 
can be assigned to an objective for a set 
number of tu rns, 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 may find your
self pursuing a \vorthless objective. 
You ' re under the gun to achieve specific 
targets as the game progresses, all the 
while trying to give your men enough 
rest and supplies so they can be suc
cessful in reaching these goals. It's 
keeping these factors balanced, com
bined with sound strategy and tactics, 
that makes for a successful campaign. 

There are four scenarios included 
with the game: Crete, 5talingrad, 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-paint ratios at the 
end-it doesn' t give either side more 
men or expa nd the computer's intelli
gence. All the scenarios are great fun to 
play, and you can finish each one in an 
hour or two. Other scenarios, and a 
great deal of design data, will be forth
coming in future issues of RUN 5, SSG's 
magazine of software support for their 
programs. 

Battlefield Construction Set 
If this game 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 th is 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 deta il of a 
game system, Battlefro 1lt is heaven. Do 
you think the Panzers don 't roll over 
the All ied troops fast enough in the 
Bastogne scenario? No problem; just 
increase their strength and quality-of
equipment rating. Not enough rein
forcements in the Stalingrad scenario? 
Just add another regiment or two, or 
even a division that will enter on the 
fifth day. What would have happened if 
the Commonwealth troops on Crete 
were expecting a German invasion and 

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

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

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

Battlefront 
SSG 
Distributed by Electronic Arts 
1820 Gateway Dr. 
Sail Mateo, CA 94404 
$39.95 @ 
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27403. Or write for a copy of 
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Chain Reaction

In this explosive strategy game for a

variety of computers, the contest is

never finished until your last bomb

has been thrown. The original version

is written for the Commodore 64.

We've written new translations for

the Atari ST; Amiga; Apple II series

(including Apple llGS); Atari 400, 800,

XL, and XE; and IBM PC/PCjr. The

ST version requires a color monitor.

The Amiga version requires 512K of

memory. A joystick is required to play

the 64 and eight-bit Atari games. The

IBM PC/PCjr version of "Chain Re

action" requires a color monitor as

well as BASIC and a color/graphics

card for the PC and cartridge BASIC

for the PCjr.

"Chain Reaction" is a clever strate

gy game for one or two players.

Whether you play against the com

puter or another human, the objec

tive is the same: to eliminate all of

your opponent's bomb-shaped

pieces from the field of play. The

game is played on a 5 X 6 grid of

squares, and the players alternate

turns, placing one bomb in a square

on each turn.

The results of a move depend

on how many bombs are already in

the chosen square and adjacent

squares. Whenever any square

reaches "critical mass," it explodes

and sends its bombs into neighbor-

Mark Tuttle

ing squares. If those squares are

already loaded to capacity, they ex

plode too, creating a chain reaction

that can engulf a large area of the

board.

Type in the version for your

computer and save a copy of the

program. Before you run the game,

consult the special instructions for

your computer as well. Some games

are played with keyboard controls,

while others use a joystick.

Bomb Begets Bomb
When you run Chain Reaction, it

begins by asking whether you wish

to play with one or two players. If

you've never played before, you

may want to play a game or two

against the computer to learn what

sort of strategies it favors. When

you choose to play against the com

puter, the program also asks

whether you'd like the computer to

take the first turn.

The first part of most games

involves placement of initial pieces,

without many explosions. As the

board fills up, however, explosions

occur with increasing frequency.

Play continues until one player's

pieces are completely eliminated

from the board.

The position of a square in the

grid determines how many bombs

it requires to create an explosion. A

corner square can hold a maximum

of one bomb. When you place a

second bomb in a corner square

that already holds one, both bombs

explode, sending a bomb of your

color into two neighboring squares.

After an explosion, the original

square is emptied.

Other squares require more

bombs to create an explosion. A

border square that 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

January 1987 COMPUTE! 45

Chain Reaction 

III this explosive strategy game for a 
variety of computers, the COli test is 
lIever fillished ulltil your last bomb 
has been throwlI . The origillal versioll 
is written for the Commodore 64. 
We've writtell new trallslatiolls for 
the Atari ST; Amiga; Apple 11 series 
(illeludillg Apple lies); Atari 400, 800, 
XL, alld X£; alld IBM PC/ PCjr. The 
ST versioll requires a color mOllitor. 
The Amiga versioll requires 512K of 
memory. A joystick is required to play 
the 64 alld eight-bit Atari games. The 
IBM PC/ PCjr versioll of "Chaill Re
action" requires a color monitor as 
well as BASIC alld a color/graphics 
card for the PC alld cartridge BASIC 
for the PCjr. 

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

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

Mark Tuttle 

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

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

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

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

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

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

Other squares require more 
bombs to create an explosion. A 
border square that 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

64, an explosive strategy game.

Atari ST version of "Chain Reaction. "Chain Reaction" for the 512K Amiga.

the lead with clever play. When a

game ends, the program announces

the winner and permits you to play

a new game or quit.

Like other games of strategy

and placement, Chain Reaction re

wards the player who can think

ahead. At first, you maybe 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 IIGS. 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 also required.

Move the cursor with the cursor

keys and press the space bar to

place a bomb.

For Instructions on entering these programs,

please refer to "COMPUTEI's Guide to Typing

In Programs" In this Issue of COMputei.

Program 1. Commodore 64
Chain Reaction

CK 10 Y=30:DIM U(Y>,H<Y),L(Y),

J(Y),T1(Y),CA(Y),CD(Y),R

T(Y),TR(Y)
MC 20 POKE 53269,0:PRINT"(CLRj

":POKE 53280,11:POKE 532

81,11:Y=RND(-TI)

HR 30 ML5 = llili"+CHRS(8)+llEX§<"

+CHRS(3)+"i23XJ"+CHR$(16

KE 835,0

XJ 40 POKE 53272,PEEK(53272)AN

D 240 OR 12

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

QH 60

pp

DH

HE

EK

FQ

CS

SE

HE

XX

HF

AD

HP

CQ

EK

70

80

90

.100

110

120

130

140

150

160

170

180

190

200

POKE 831,216:POKE828,0:P

OKE 829,56:POKE 56334,0

POKE .1,51 :ML$=ML5sSYS(PE

EK(51)+256*PEEK(52)):POK
E 1,55:POKE56334,1

FOR 1=1.2296 TO J.2487iREA

D J:POKE I,J:NEXT

YY=7:XX=12:GOSUB530:PRIN

T"{CYN}CUAGI MDACOGKI"

YY=11:XX=8:GOSUB530:PRIN

T"I8JPDM KE LHAYDMN

(YELjQ{CYNJ KM (YEL}R

GOSUB700;IF KTS<>"1" AN

D KT$<>"2" THEN100

NP=VAL(KT$):IF NP=2 THE

N YY=15:GOTO.1-60

COMPUTER^!:YY=15:XX=9:G

OSUB530:PRINT"{CYN}CKJL

BODM EGMNO {YEL]Y{CYNJ

{SPACEJKM (YELll

GOSUB700:IF KT$o"Y" AN

D KT$<>"N" THEN!30

TU=0:IF KT$="Y" THEN TU

GOTO190

YY=15:XX=7:GOSUB530:PRI

NT"(CYN}IBJPDM KE SKYNO

GCTN {YELjQ(CYNj KM

(YELjR

GOSUB700:IF KT$<>"1" AN

D KT5<>"2" THENJ.70

POKE 828,VAL{KT$)-1:F2=

PEEK{828)

YY=19:XX=14:GOSUB530:PR

INT"(CYNjLHDAND WAGO"

M$ = "OE?2 Y3P(DOWN}

(4 LEFT}EH3(2 SPACES)
{

{2 SPACESJgN§[DOWNJ

[4 LEFT}l£2 PJj£":B$ = "

13 UP)":PL(0) = 15:PL(.l)=
10

PR 210 P$(1)="V lDOWN}[2 LEFT}

{2 SPACES)":P?(2)="V

{DOWN]{2 LEFT) V":P$(3)
=MWlDOWN)t2 LEFT} V":P

5(4)="W{DOWN){2 LEFT)V
V"

HP 220 UP=79:LM=9.1. :RM=251:DN=2

07:CL(0)=15:CL(1)=10:MV
=1:MA=1:MD=1

FJ 230 FOR J=0 TO 24:POKE 5427

2+J,0:READ X:POKE 54272

+J,X:NEXT

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

:NEXT

PS 250 SV=53248:MX=79:MY=92:PO

KE 2042,11:FOR 1=0 TO62

:READ Q:POKE 704+1,Q:NE

XT

BR 260 FOR 1=1. TO 30:READ CD (I
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"Chain Reaction" for the Commodore 
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). Ii 
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. 

Afari ST Version 
The ST version of Chain Reaction 
(Program 2) runs on any S20ST or 
l040ST 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 SI2K of memory. 
Use the cursor keys to move the 
cursor and press the space bar to 
place a bomb in the desired square. 
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Alari ST versioTl of "Chai11 Reaction." 

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

Afarl 400, 800, XL, And 
XE Version 
Chain Reaction for eight-bit Atari 
computers (Program 5) requires a 
joystick. Plug the joystick into port 
I 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 PCjPCjr Version 
The IBM PC/ PCjr version of Chain 
Reaction requires BASICA and a 
color/ graphics card for the PC and 
cartridge BASIC for the PCjr. A 
color monitor is also required. 
Move the cursor with the cursor 
keys and press the space bar to 
place a bomb. 

For Instructions on entering these programs. 
please refer to "COMPUTEl's Guide to Typing 
In Programs" In this Issue of COMPUTEI. 

Program 1. Commodore 64 
Chain Reacllon 

CK 10 Y= 30, DI M U(Y), H (Y), L ( Y) , 
J (Y), Tl ( Y), CA (Y ), CD (Y) , R 
T( Y), TR ( Y) 

MC 20 POKE 53269 , 0 : PRINT " {CLR} 
":POKE 5 3 280 , ll : POKE 532 
8' , 1" Y= RN D(-TI ) 

HR 3 0 ML$ ="!I ! " +CH R$ ( 8 ) +" ! X! <" 
+CHR$ (3 ) + " !2!XJ "+CHR$ (16 
) +CHR$ ( 248 ) + " L'E'B! ! T!", po 
KE 8 3 5 , 0 

XJ 40 POKE 532 7 2 , PEEK ( 53272)AN 
o 240 OR 12 

PR 50 POKE 836 ,208 :POKE 8 30,0: 

"Chain Reactioll" for the 512K Amiga. 

POKE 8 31 , 216 : POKE828 , 0 : P 
OKE 8 29, 56 : POKE 5633 4 ,0 

OH 60 POKE 1,51 ,ML$=ML$ ,SYS(PE 
EK(51)+25 6 *PEEK(52»:POK 
E 1 ,55:POKE56 334,1 

PP 70 FO R 1=12296 TO 1 248 7:REA 
o J: POKE I, J :NEXT 

DH 80 YY=7:XX s 12 :GOSU B5 30: PRI N 
T" {CYN}CUAGI MDACOG KI" 

HE 90 YY=11:XX=8:GOSUB530:PRIN 
T"IBJPDM KE LHAyoMN 
(YEL}O{cYN) KM (YEL}R 

EK 100 GOSUB700:I F KT$ <>" 1 " AN 
o KT$O"2" THENl0£! 

FQ 110 NP=VAL ( KT$ ) ,IF NP=2 THE 
N YY:= 15 : Gar0160 

cs 120 COMPUTER= 1:YY~ 15:XX=9 : G 

OSUB530: PRINT" {CYN }CKJL 
BOOM EGMNO [YEL}Y[cYN} 
{SPACE}KM [YEL}I 

SE 130 GOSUB700:IF KT$ <>"Y" AN 
o KT$ <> "N" THEN1 30 

HE 1 40 TU=0 : IF KT$= "Y" THEN TU 
=1 

xx 150 GOT01 90 
HF 160 YY=15:XX=7 :GOSUB530:PRI 

NT" {CYN }IBJPoM KE SKYNO 
GCTN {YEL} O{cYN} KM 
{YEL} R 

AD 170 GOSUB700:I F KT$ <>"1" AN 
o KT $<> "2" THEN1 70 

H.F 180 POKE 828 , VAL(KT$)-1 :F2= 
PEEK ( 828) 

CQ 1 90 ¥Y=19:XXz 14:GOSUB5 30:PR 
INT" {CYN J UiDAND WAG 0 " 

EK 200 M$ ="0 ~ 2 Y!P[ DOWN} 
{4 LEFTl!Hl{2 SPACES } 
~Nj{ DOWN){ 4 LEFT} !H! 
[2 SPACES}!N![DOWN} 
{4 LEFT}L~2 P! @",B$=" 
(3 UP) " ,i'L[S)'15 ,PL(l )= 
1 0 

P R 21 0 P$( l )= " V {DOWN}{ 2 LEFT} 
{2SPACESl",P$ (2)=" V 
[ DOWN}{ 2 LEFT} V",P$(3) 
="W{DOWN}{2 LEFTl V",P 
$(4)="W[ DO WN}{2 LEFT}V 

HP 220 

FJ 230 

OM 240 

P S 250 

v" 
UP=7 9 : LM=91 :RM= 251 :oN~2 
07 ,CL( 0 )-lS,CL ( 1 )=10 , MV 
=1 :MA= 1 :MO=l 
FOR J =0 TO 24: POKE 5 427 
2+J,0: READ X: PO KE 54272 
+J,X:NEXT 
FOR V=l TO 30 :READ J ( V) 
:NEXT 
SV=53248 :MX=79 : MY=92 : PO 
KE 204 2 , 11 : FOR 1=0 T062 
: READ Q: POKE 704+ I , Q:NE 
XT 

BR 260 FOR 1=1 TO 30 : REAo Co (I 



The Apple II version of "Chain Reac

tion" also runs on the new Apple IIgs.

This version of "Chain Reaction" runs

on Atari 400, 800, XL, and XE

computers.
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[ CHAIN REACTION
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J
Reaction" for the IBM PC/PCjr.

BM

QP

CM

EX

RE

AC

HB

KF

EB

EC

ED

BR

270

280

290

300

310

320

330

340

350

360

370

380

RH 390

EC

MA

PK

XK

AJ

AB

MR

DJ

400

410

420

430

440

450

460

470

J,CA(I):NEXT

POKE 53280,6:P0KE 53281

,6:PRINT CHR$(31 )" {CLR}

[BLU}":

FOR 1=0 TO 23:PRINT"

(RVS}[39 SPACES}"
POKE .1063 + (40*I),160:PO

KE 55335+{40*l),6:NEXT

PRINT"[RVSj{39 SPACES}

{HOME}{BLK}":POKE2023,1

60:POKE56295,6

POKE 53281,11:PRINT SPC

(14)"[CYNJCUAGI MDACOGK

I[BLK]{DOWNJ"

FOR 1=1 TO 5sPRINT SPC(

8)M$B$M$B$M$B$M$B$M$B?M

?:NEXT

PRINT"{DOWN}{RVSj{BLU}

[32 SPACES}{HOME}":POKE

SV+41,7:GOSUB690

X=TU:GOTO370

FG=!0:FOR H=l TO 30:IF U

{H)>=J(H) THEN FG=1:GOS

UB710

NEXTiIF FG=1 THEN350

X=-X+1:PN=PN+1

IF COMPUTER AND NOT X T

HEN POKE 53269,0:RD=0:G

OTO970

POKE SV+41,CL(X):GOTO54

0

H=MV

IF L(H)<>X+1 AND L(H) T

HEN380

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

+1:IF L(H)=0 THEN L(H)=

X+J.

GOSUB510:PRINT P${U(H))

IF U(H)>=J(H) THEN POKE

53269,0:GOSUB710:GOT03

50

GOTO370

XX=15:YY=24:GOSUB530:PR

INT"ECYN}FAJD{RVS}{BLUj

{OFF}{CYN]KXDM{HOME}":

FOR Z=l TO 2000:NEXT

XX=8:YY=24:GOSUB530iPRI

NT "LMDNN{ RVS } { BLU }
[OFF}[CYNjEGMDPBOOKI

{RVS}[BLU} {OFF}[CYN}0K

[RVS] {BLU} [OFFHCYNjLH

AY[HOME}"

WAIT 56320+X*F2,16,16sR

UN

IF L(O)<>X+1 THEN FS(X)
=FS(X)+U(O):FS(-X+1)=FS

HS 480

QD 490

JP 500 L(O)=X+1:U(O)=U(O)+1iGO

SUB520:PRINT P$(U(O)):R

ETURN

RB 510 XX=5+(4*CA(H)):YY=4*CD(

MG

KF

PC

FP

QB

SC

FF

PC

QC

XR

MF

RJ

GC

FQ

FR

AC

JG

XA

MH

PF

CA

520

530

540

550

560

570

580

590

600

610

620

630

640

650

660

670

680

690

700

710

7 20

XQ 730

KH

MR

GJ

QX

ED

AG

CR

FJ

RC

MQ

RG

XK

MR

RH

740

750

760

770

780

790

800

810

820

830

840

850

860

870

H):POKE 646,CL(X):GOSUB

5 30:RETURN

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

0):POKE 646,CL(X):GOSUB

53 0:RETURN

POKE 783,0:POKE 781,YY:

POKE 782,XX:SYS 65520:R

ETURN

POKE 53269,4

JY=15-(PEEK(56320+X*F2)

AND15):JB=PEEK(56320+X*

F2)AND16

IF JB=0 THEN400

IF JY=8 THEN JY=3

IF JY<1 OR JY>4 THEN550

ON JY GOTO600,620,640,6

60

IF MX-4<UP THEN550

MX=MX-3 2:MV=MV-6 j MD=MD-

1 :GOTO680

IF MX+4>DN THEN550

MX=MX+3 2:MV=MV+6:MD=MD+

1:GOTO680

IF MY+4>RM THEN550

MY=MY+32:MV=MV+1:MA=MA+

1:GOTO680

IF MY-4<LM THEN550

MY=MY-32:MV=HV-1:MA=MA-

1

GOSUB690:GOTO550

POKE SV+4,MY:P0KE SV+5,

MX:RETURN

KT$="":POKE 198,0:WAIT

{SPACE}.198,1:GET KT$ : RE

TURN

POKE 54276,64:P0KE 5429

0,128:POKE 24276,65:POK

E 54290,129:FOR V=l TO

{ SPACE}4

GOSUB510:POKE 646,PL(X)

:PRINT"{RVS! [UP} {LEFT}"
M$:GOSUB510:PRINT"{BLK]

[UP}{LEFT}"M5
FOR TD=1 TO 125:NEXT:NE

XT

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

IF U(H)>0 THEN GOSUB510

:PRINT P$ (U(H) ) :GOTO770

L(H)=0

IF CD(H)=1 THEN790

O=H-6:GOSUB490

IF CA(H)=1 THEN810

O=H-1:GOSUB490

IF CA(H)=6 THEN830

O=H+1:GOSUB490

IF CD(H)=5 THEN850

O=H+6:GOSUB490

IF FS(0)<1 OR FS(!)<! T

HEN460

RETURN

LP=0:IF CD(H)=l THEN890

KQ 880 IF L(H-6)=2 THEN KZ=H-6

:GOTO960

GX 890 IF CA(H) = .l THEN910

JC 900 IF L(H-.l) = 2 THEN KZ=H-1

:GOTO960

MB 910 IF CA(H)=6 THEN930

CA 920 IF L(H+1)=2 THEN KZ=H+1

:GOTO960

RP 930 IF CD(H)=5 THEN RETURN

SP 940 IF L(H+6)=2 THEN KZ=H+6

:GOTO960

CD 950 RETURN

FQ 960 LP=1:RETURN

BF 970 FOR 1=1 TO 30:RT{I)=0:T

R(I)=0;NEXT

XE 980 XT=0:FOR 1=1 TO 30:IF L

(I)=2 THEN1000

PP 990 Tl(XT+1)=I:XT=XT+1

AH 1000 NEXT:RD=0

HH 1010 XX=16:YY=24:GOSUB530:P

RINT"[CYN}OUGITGIF

[HOME}"

BR 1020 FOR 1=30 TO 30-XT STEP

-1:RT(I)=0:NEXT:FOR 1=

1 TO XT

XM 1030 H=T1(I):GOSUB870

JD 1040 IF FG=1 AND LP AND U(H

)>0 THEN1220

GS 1050 IF U(H)+1=J(H) AND LP=

1 AND U(KZ)+1=J(KZ) TH

EN RT(I)=6:GOTO1170

PB 10 60 IF U{H)+!=J(H) AND LP=

1 THEN RT(I)=2:GOTO117

0

RE .1070 IF U(H)+1=J(H) AND LP=

0 THEN RT(I)=1:GOTO117

0

CH 1080 IF J(H)=2 AND LP=0 AND

U(H)=1 THEN RT(I)=1:G

OTO1170

JS 1090 IF J(H)=2 AND LP=0 AND

U(H)=0 THEN RT(I)=4:G

OTO1170

JQ 1100 IF J(H)=2 AND LP=1 AND

U(H)=1 THEN RT(I)=4:G

OTO1170

FE 1110 IF U(KZ)+1=J(KZ) THEN

{SPACE}RT(I)=1:GOT0117

0

SJ 1120 IF U(H)+2>=J(H) AND LP

=). AND U(KZ)+1< J{KZ)

[SPACE)THEN RT(I)=5:G0

TO1170

AH 1130 IF U(H)+2>=J{H) AND LP

=0 THEN RT(I) = 3:G0T01.l

70

AP 1140 IF U(H)+2>=J(H) THEN R

T(I)=2:GOTO1170

MJ 1150 IF LP=0 THEN RT(l)=2:G
OTO1170

SE 1160 RT(I)=1
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),CA(I) ,NEXT 
8M 270 POKE 532B0 , 6:POKE 53281 

,6,PRINT CIIR$(31)" (CLR) 
(BLU)" , 

OP 280 FOR 1=0 TO 23:PRINT" 
(RVS)! 39 SPACES)" 

eM 290 POKE 1063+(40*I) , 160 :PO 
KE 5533S+(40*I),6:NEXT 

EX 300 PRINT" (RVS)( 39 SPACES} 
(HOME) {BLK)" , POKE2023 , 1 
60: POKE56295, 6 

RE 310 POKE 53281,11:PRINT SPC 
(l4)"{CYN}CUAGI MDACOGK 
I (BLK)! DOWN)" 

AC 320 FOR 1=1 TO 5:PRINT SPC( 
8)M$B$M$B$M$B$M$B$M$B$M 
$ ,NEXT 

HB 330 PRINT " {DOWN)(RVS){BLUJ 
{32 SPACES )!HOME}" , POKE 
SV+41,7:GOSUB690 

KF 340 X=TU:GOT0370 
EB 350 FG=0:FOR H= 1 TO 30:IF U 

(H» =J(H) THEN FG=l:GOS 
UB710 

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

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

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

EC 403 H=MV 
MA 410 IF L(H)<>X+l AND L{H) T 

HEN3e0 
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:GOSU87 10 :GOT03 
50 

AS 450 GOT0370 
MR 460 XX=15:YY~24:GOSUB530:PR 

INT" (CYN )FAJD{ RVS) [BLU J 
[OFF) (CYN)KXDM{HOME) " , 

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

NT "LMDNN{ RVS) (BLU) 
(OFF) [CYN)EGMDPBOOKI 
( RVS) [BLUJ (OFF) (CYN)OK 
(RVS) (BLU) [OFF) (CYN)LH 
AY{HOME)" 

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

00490 IF L(O)<>X+l THEN FS(X) 
=FS(X)+U( O),FS( - X+1)=FS 
(-X+1)-U(0) 

JP 500 L(O)=X+1,U{0)=U(0)+1,GO 
SUB520,PRINT P$(U(O» ,R 
ETURN 

RB 510 XX=S+(4*CA(H» : ¥Y=4*CD( 

This version of "Chain Reaction" rullS 

all Atari 400, BOO, XL, alld XE 
computers. 

H),POKE 646 , CL(X) , GOSUB 
530 : RETURN 

MG 520 XX=5+(4*CA(0»:YY=4*CD( 
O),POKE 646,CL(X),GOSUB 
530:RETURN 

KF 530 POKE 783,0:POKE 781,YY: 
POKE 782,XX:SYS 65520 : R 
ETURN 

PC 540 POKE 53269 , 4 
FF 550 JY=15-(PEEK(56320+X*F2) 

AND15):JB=PEEK(56320+X* 
F2)AND16 

OB 560 IF JB=0 THEN400 
SC 570 IF JY=8 THEN JY=3 
FF 580 IF JY<l OR JY>4 THEN550 
PC 590 ON JY GOT0600 . 620 , 640 . 6 

60 
oc 600 IF MX- 4<UP THEN550 
XR 610 MX=MX - 32:MV=MV- 6:MD=MD-

1 :GOT0680 
MF 620 IF MX+4>ON THEN550 
RJ 630 MK=MX+32 :MV=MV+6:MD=MD + 

1 :GOT0680 
GC 640 IF MY+4>RM THEN550 
Fa 650 MY:::MY+32 : MV=MV+1 :MA:::MA+ 

1 :GOT0680 
FR 660 IF MY-4<LM THEN550 
AC 670 MY=MY-32 :MV=MV- 1:MA=MA-

1 
JG 680 GOSUB690 :GOT0550 
XA 690 POKE SV+4,MY : POKE SV+5, 

MX:RETURN 
MH 700 KT$="": POKE 1 98,0 :WAIT 

{SPACE)19B , l ,GET KT$,RE 
TURN 

PF 710 POKE 54276,64 : POKE 5429 
0 , 128:POKE 24276.65:POK 
E 54290 , 129 : FOR v=l TO 
( SPACE)4 

CA 720 GOSU8510 :POKE 646.PL(X) 
,PRINT" (RVS) (UP) (LEFT)" 
M$ :GOSUB510 :PRINT" (BLK) 
(Up) (LEFT)"M$ 

XC 730 FOR TD=l TO 125:NEXT:NE 
XT 

KH 740 U(H)=U(H)-J(H) 
MR 750 IF U(H»0 THEN GOSU8510 

, PRINT P$(U(H»,GOT0770 
GJ 760 L(H )=0 
OX 770 IF CD(H)=l THEN790 
ED 780 O=H - 6 :GOSU8490 
AG 790 IF CA(H}=l THEN810 
CR 800 0=H-l :G05U8490 
FJ 810 IF CA(H )=6 THEN830 
RC 820 O=H+1 :G05U8490 
Me 830 IF CD(H)=5 THEN850 
RG 840 O=H+6 :GOSUB490 
XK 850 IF FS(0)<1 OR FS( l )< l T 

HEN460 
MR 860 RETURN 
RH 870 LP=0 : IF CD(H)=l THEN890 

" Cha ill ReactiOl' " for tire IBM PC/PCjr. 

KO 880 IF L(H-6)=2 THEN KZ=H- 6 
:GOT0960 

GX 990 IF CA(H)=l THEN910 
JC 900 IF L(H- l)=2 THEN KZ= H- l 

,GOT0960 
MB 910 IF CA(H)=6 THEN930 
CA 920 IF L( H+l)=2 THEN KZ=H+l 

:GOT0960 
RP 930 IF CD(H)=5 THEN RETURN 
SP 940 IF L(H+6)=2 THEN KZ= H+6 

: GOT0960 
CD 950 RETURN 
FO 960 LP=l:RETURN 
BF 970 FOR 1=1 TO 30 :RT(I)=0:T 

R(I)~0'NEXT 
XE 980 XT=0 : FOR I~l TO 30 : IF L 

(1)=2 THEN1000 
pp 990 Tl(XT+l)=I:XT=XT+ l 
AH J.e100i NEXT: RD=0 
HH 1010 XX=16:YY=24:GOSU8530:P 

RINT" [CYN JOUGITGI F 
(HOME)" 

BR 1020 FOR 1:30 TO 30- XT STEP 
- 1 : RT{r)=0:NEXT:FOR 1= 
1 TO XT 

XM 1030 H=Tl (I) :GOSUB870 
JD J.1340 IF FG::::1 AND LP AND U(H 

»0 THEN1220 
GS 1050 IF U(H)+l=J(H} AND LP= 

1 AND U(KZ)+l=J(KZ) TH 
EN RT(I)=6,GOTOl170 

P8 1060 IF U(H)+1=J(H} AND LP= 
1 THEN RT( 1)=2 :GOTOl17 
o 

RE 1 070 IF U(H)+l=J(H) AND LP= 
o THEN RT(I}=1:GOTOl17 
o 

CH 1080 IF J (H)=2 AND LP=0 AND 
U(H)=l THEN RT(I)=l,G 

OTOl1 70 
JS 1090 IF J (H)=2 AND LP=0 AND 

U(H)=0 THEN RT(I)=4,G 
OTOl170 

JQ 1100 IF J(H)=2 AND LP=l AND 
U(H)=l THEN RT(I)=4 , G 

ar01170 
FE D10 IF U( KZ)+ l =J(KZ) THEN 

(SPACE)RT(I)=1,GOTOl17 
o 

SJ 1 120 IF U(H)+2>=J(H) AND LP 
=1 AND U{KZ)+l < J{KZ) 
(SPACE)THEN RT(I)=5 , GO 
TOl170 

AH 1130 IF U( H)+2>=J(H) AND LP 
=0 THEN RT(I)=3 :GaI'011 
70 

AP 1140 IF U(H)+2>=J(H) THEN R 
T(I)=2,GOT01l70 

MJ 1150 IF LP=0 THEN RT(I)=2:G 
OT01170 

SE 1160 RT(I)=l 
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ASCII Express
Balance of Power

Ballyhoo
Bank Sir--,", Writer

Breakers
Certificate Maker
Crosssialk

dBase III*

Dollars & Sense

Easy

Einstein Writer

Electric Disk
Flight Sim

Fonlrli 2.5

Fntpkst Ihru 13

Framework II

Fully Powered PC
G;mecard fil

QUO
Graphics Eipander
Hacker

Hacker II

Jet

King's Quest I or II

Knowledgeman 2.0
Lotus

Mngng Yr Money

Micro Cookbook

Microsoft Word

Multlplan

Norton Utilities
Option Board

PFS: Access

PFS: Files

PFS: First Choice
PFS: Graph

PFS: Plan
PFS: Write

Print Shop

Print Shop Cmpn.

Print Shop Gr. *1

R:Base 5000

Reflex

Report Card
Sidekick protected

132.95

34.95

27.95
46.50

30.95

41.95

94.95

419.95

104.55

97.50
69.95

199.95

28.49

93.00

SI. 13.00

413.95

14.93

39.95

20.95

27.95

20.95

26.95
31.49

CALL

313.95

CALL

104.95

22.00

239.95
110.95

55.35

73.00

59.95
75.95

104.95

75.95

75.95

75,95

34.95

32.95

19.95

339.95

56.95

32.95

29.00

Sidekick not protected 44.00

Sideways Ver. '"3

Speedkey
Spy Hunter

SuperOlc 3
Super key

Swill Calc
Symphony

Think Tank
Time Is Money
Traveling Sidekick

Turbo Database Tit*
Turbo Lighting

Turbo Pascal 3.0

Turbo Prolog

Turbo Tutor
Ultima III

Vlsable B088

Volkswriier Dlx -"3

Web. Spell Checker
Wizardry

Word Perfect
Wordstar

Wordstar 20004

APPLE SOFTWARE

Adv. Construction 30.50

Airhesri 22.95

IBM Algeblasier 26.95
Alpha Plot 24.89

ASC II Express 73.95
Auto Works 27.95
Bag ol Tricks 2 29.95

Bank Street Filer 39.9$
Bank Street Mailer 39.95
Bank Street Writer 39,95

Bank Street Speller 39.95

Bard's Tale 17.50

Beagle Bag 14.95

Beagle Basic 17.69

Beagle Graphics 29.95
Beneath Apple DOS 13.95

Big U 17.69
Bookends 64.95

Bop I Wrestle 20.95

Breakers 30.95
Captain Goodnight 19.95

Carmen Sandiego 22.95
Certiiicaie Maker 32.95

Chart'n Graph Tlbx 23.95

Classmates 34.95

Computer Quarterback 27.95
CompleleGrapnics 27.95

Crypt of Medea 21.95

Database Toolbox 23.95

Dazzle Draw 34.95
D-Code 20.49

DlskOuick 15.49

Dollars S Sense 67.95
DOS Boss 12.69

Double-Take 17.69
Eidolon 22.95

Essential Dala Dug 28.95

Extra K 20.49
Fantavlsion 28.49

Fat Cat 17.69

Hex Type 14.95

Fontrix 1.5 53.25

Fnlpks 1 thru 13 ea. 13.00

Font Works 34.95

Forecast 35.00
Frame-Up 14.95

Gato 20.45
GUoe 19.95

Graphics Department 64.95
Graphic Magician 26.95

39.95 Graphworks 56.95

104.95 GPLE 25.95
25.95 Handler Package 54.95

239.95 Impossible Mission 23.50

35.50 |,O. Silver 15.69
97.95 Jeeves 34.95
CALL Karateka 19.45
99.95 Knight ol Diamonds 19.95

71.95 Kids on Keys 17.95
36.95 Kid Writer 18.89
39.95 King's Quest! or II 28.00
55.95 Koronls Rllt 23.49

59.95 Legacy of Llyigamyn 22.95

69.95 List Handler 36.95
23.95 Locksmith 56.95

35,49 Macroworks 17.95

35.95 Mngng Yr Money 103.95

141.00 Megaworks 68.95
41.95 Merlin 37.95

36.95 Merlin Pro 55.95

219.95 Merlin Combo 63.95

214.95 Micro Cookbook 21,45

359.95 Millionaire 31.95

Mi nip] i

Moebius

MouseWrite
Munch-A-Bug

NATO Commander

PFS: Plan

PFS: Write
PFS: File

PFS: Graph

Piece ol Cake Math
Pinpoint

Prince
Print ographer

Print master

Prt, Sh. (Color Prtr.)

PrtShpGr. f1,2, or 3

Print Shop Comp.
Probyter

Pronto DOS

Prof, tour got)

Power Print
Quicken

Report Card

Rescue on Fractals

Repcrtworks

Rescue Raiders
Science tool kit

Sensible Grammar

Sensible Speller

Shape Mechanic

Sideways

Silicon Salad

Skyfox

Speliworks
Spitfire Simulator

Spy Hunter

Sticky Bear ABC

Car Builder

Math

Numbers

Reading

Spell grabber

Townbuilder

Typing

Summer Games I or II

SuperCalC 3A

Terrapin Logo

Think Tank

Thinkwoiks

Time Is Money

Tip Disk fi

Toy Shop

Transylvania

Trinity

Triple-Dump

Turbo Database Tlbx

Turbo Pascal 3.0

Turbo Tutor

Type I

Ultima III

Ultima IV

Understanding HE

Universal file conv

Utility City

Video Toolbox

Visable 5502

Wilderness

Wizardry

Wizard's Toolbo<

Wizprint

Word Handler

Word Perfect

World's Grist Ftball

Write Choice

14.69
35.95

94.95
23.95

19.45

69.95

69.95
69.95

69.95

19.95
39.95

48.95

23.95
27,95

26.49

14.49

23.49

17.69

14.69

25.89

24.95
48:95

31.95

23.50

68.95
24.95

39.95

52.95

63.95

20,00

41.95

12.69

24.25

27.95

24.75

26.00

22.95

22.95

22.95

22.95

22.95

22.95

22.95

22.95

22.95

109.95

54.50

88.89

68.95

56.95

12.00

39.95

11.95

27.95

20.49

39.95

34.95

20.50

29.95

33.25

33.25

17.95

24.95

14.69

23,95

31.75

38.95

27.95

23.95

14.49

36.95

125.95

22.95

41.95

Acrojei
Air Rescue 1

Bard's Tale

Ballbluer
Back to Basics

Bank Street Storybook
Bank Street Speller

Bank Street Writer

Basic Toolkit

Blazing Paddles

Brmed Time 64/128

Carmen Sandiego
Color Me

Cntdwn to Shtdwn

Fast Tracks
Gertrude's Secrets
GUoe

Graphics Magician

Grappler CD

Grt Amer Road Race
Hacker

Jet 64/128

Jet Combat Simulator
Karateka

Kennedy Approach
Kola Pad

Kung Fu

L tie Comp. People

Mail Oide' Monsters
Merlin

Mig Alley Ace
Multlplan 64/128

Music Shop

'..".t: Commander
'aper Clip

PFS: File
'rinl Shop

'lint Shop Comp.

Jr. ShopGr. 1,2,or 3

Rescue on Fractalus
scrabble 64/128

Sideways

Silent Service
Spitfire Ace

Spreadsheet
Spy vs. Spy

S cky Bear ABC

Numbers
Opposilts

Shapes
Summer Games 1 or If

Temple ol Apshal Trll.

World's Grist Bsball
World's Grtsl Flbal!

24.95

24.95

27.SD

22.95
134.95

27.95

34.95

34.95

29.95

24.95

20.95

22.95

20.95

20.95

20.95

20.95

19.95

27.95

79.95
20.95

20.95

27.95

20.95

19.45

24.95

54.95

20.95

24.95

21.95

34.95

24.95
43.95

31.95

19.95

41.95

34.96
29.95

21.95

13,95

22.95
27.95

20.95

19.95
20.95

34.95

20.95

20.95

20.95

20.95

20.95
22.95

22.45

19,95

22.95

Ballyhoo

Clip Art (Vol 1)
Clip Art (Vol 2)

Copy II ■

Crossword Magic
Crusade in Europe

Cutthroats

Deadline

Early Games
Easy as ABC's

Enchanter

Family Roots
Fraction Factory

F-15 Strike Eagle

Graphics Eipander
Ghost Busters

Hitchhiker's Guide

Infidel

Load Runner

Magic Spells

Masiertype
Math Blaster

Micro Lg. Baseball
Micro Lg. Manager

Micro Lg. Team

Mind Forever Voy.

Music Construction

Newsroom

One-On-One
Pltstop II
Planetfall

Reader ftabbil
Sargon III

Sat (Harcort Brace)
Seaslalker

Sorcerer

Speed Reader II

Spellbreaker

Spell It
Spy Hunter

Starcross

Suspect
Suspended

Temple of Apshai Tri
Trinity

Typing Tutor III

Will Writer
Winter Games

Wishbrlnger

Witness

Word Attack

World's Grist Bsball
Zorkl

Zork II or III

22.49

16.49

21.95

17.95

26,95

22.95

22.49

27.95

19.95

21.49

22.49

149.95

19.95

20,00

22.95

23.95

22.49

25.95

19.45

20.75

22.95

26.95

22.95

22.95

13.95

24.95

24.75

30.95
24.00

23.50

22.49

22.75

27.20

45.00

22.49

25.95

3E.95

26.95

26.95
26,00

27.95
25.95

27.95
22.95

22.49

28.95

27.95
22.95

22.49

22.49

26.95

19.95

22.49

25.95

CompuServe Starter 21.95
Dalacase 7.95
Disk Notcher 4.95

Flrp-n'File 10,95
Lemon 31.95
Lime ^9.95

APPLE HARDWARE

SO Col. 64K Card (II E) 49.95

Apple Cat II 184.95

Disk Drive Com CALL
Disk Drive Hi Tech 119.95
Gibson Light Pen 148.00

Grappler Buffered 114.95
Grappler Pro 69.95
Grappler (serial) 69.95

Grappler C 69.95
HolHnk 44.95
Kraft Joystick HE IIC 23.95
Koala Pad - 70.45
Laser 128 Computer 394.95

Mach II Joystick 25.95

Mach III Joystick 31.95
Micromodem HE 139.95
Mocklngboard A or B 65.95
Mockingboard C 118.00
Mockingboard D 126.45
Multiram CX 512K 209 00
Multiram HE B0/64K 124.00
Paddlesticks 26.50

Parallel Printer Card 44.95

Prometheus 1200A 254.95
Print-it 122.95
Super Serial Card 94.95

System Saver Fan 58.49
Thunder Clock 102.95

Wildcard II 74.95
ZEE 80A Checkmate 54.95
Zoom HE 102.95

PRINTERS

Star LV1210
Star NX-10

Star Powertype
Printer Stand

Okidata 162P

Okimate 20

Colored prntr ribbons
Color Paper Pack

Prim Shop Refilli; 25

199.95

255.00

344.95

16.95

229.95

2D9.95
CALL

12.95

MONITORS

Magnavox Monitors CALL
Amdek Color GOO 414.99
Samsung Color Mntr 169.96

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

1-614-868-6868

YOUR ORDER FORM

SILICON EXPRESS

5955 E. Main Street Columbus, Ohio 43213

NAME

ADDRESS

CITY STATE ZIP

CHARGE CARD # Exp. Dale

OTY. DESCRIPTION

Computer Type SHIPPING

PhnnP Nn TOTAL

PRICE

Add S3 CO sfiipp-ng. 4.95 in Hawaii and Alaska MasterCard, Visa accepted Personal checKs

aflow 2 weeks 5 5% sales !a> tor Ofi:O residents Returns accepted within 30 days. 20%

restocking fee it nol replaced wiih same item Compatibility not guaranteed.

HARDWARE 

Comp~servt Starler 21.95 
lB. DatlCast 7.95 

APPLE Disk Natcher 4.95 
COIIIMDDORE F1ip-n.Fi!f 10.95 

CO .... OOORE l._ I t.95 
lblIyhoa 22.49 U ... " .95 

Aaaltt 2U5 Clip Art (Val l I 16.49 
APPLE SOFTWARE Air ReKII. I 2'.95 <:tip Arl (Y0I21 21.95 APPLE HARDWARE 

Bard '. Tar, 27.50 Copy II · 17.95 
t4.69 8Iltbl.nr 22.95 CrasswOld U.glc 28.95 SO Col. 64)( Card 01 E) 49.95 

.~' Sick to BuIes 1:14.95 Crusade In E~r09l 22.95 ~1~~:~I~t 184.95 . "' 3US 
Sank Street St.boak 27.95 CUtthroats 22.49 CALL UauseWrU. 9.1.95 
SInk Street ~I 34.95 Dtadlln. 27.95 DI$k Drive Hi T ten 11 9.95 Adv. Constructlotl 30.50 U~ndI-".aug 23.95 fllnk StrHt riltr 34.95 Early GIm" 19.95 Gibson L~ht Pen 1" .00 Aim .. " 22.95 NATO ComrnarwIff 19.45 .... T_ 29.95 Gr.ppl" untred IU.95 1611 Algtblatff 26.95 PfS: Plin SUS Blazing Paddln 2'.95 

Easy II ABC'. 2U9 
Grappl" Pro 69.95 '~P" 2'.19 PFS: Writ. 6U5 Bnwtd TJmt 64/128 20.95 """",. 22.'9 
Gr.ppltr IMriI/I 69.15 ASC \I Elprm IlU5 A I ~m 73.95 PFS: Flit n .95 

Como" """'" 
22.95 Family Roell 149.95 

Gr'rnler C 69.95 fIIIlnc. 01 Pow., 3U5 Auto W 27.i5 PFS: Graph 5US Colo< •• 20.95 Fraction Factory 19.95 Hal Ink '4.95 
:r:HtWrittr 

27.95 Bag 01 Tricks 2 2U5 PiKe 01 cake Mlth 19.95 Cnldwn to Shtdwn 21ts5 F·15 Strike Eaglt 20.00 Krait Joystick liE IIC 23.95 4S.SO fIInk Sltttt FIler 39.95 Pinpoint 39.95 Fast Track. 20.95 Graphics Expander 22.95 Koala Pad ~ 70.45 Sruk.r1 30.95 Sank StrHI M,lIer 39.95 Prince 48.95 Gertrude'. Secr.ls 20.95 Ghost Busters 23.95 l uer 128 Com~uter 394.95 Cerll1k:111 IIIlhr 41.95 Blnk Slrttl Write!" 39.9S Printagrapher 23.95 
G I '" 19.95 Hitchhiker's Guidi 22.49 Mach II Joystic 25.95 CroUllilk 94095 B.nk Strtt t Speller 39.95 Prlntmastfl 27,95 Graphics MtglcI.n 27.95 Inlidel 25.95 Wadlltl Joystick 31.95 dBase 111 + 419.95 Bird', T.l. 27.5() Prl. Sh. (CoIOl Pro.) 28.0 Grappl.r CD 79.95 Load Runner 19.45 Wlaomocftm liE 139.95 DoD •• & Sfns. 10U5 Bngle Bag IUS PrI Slip Gr. t1.2, OI' 3 lUI Gn AIT\fI Road RIC' 20.95 Wagle Sptl~ 20.75 Mockingbo.rd A 01' S 65.95 'u, 97.SO Btagl, BuJc 17.61 Print Shop Comp. 23.41 Hacm 20.95 MIStlftypt 22.95 Macklngboard C 116.00 --- ElnllM Writtr 69.95 Stagle Grapillet 29.15 PraOyllf 17.61 JeIS4/128 27.95 Mlm Blultr 2U5 Macklngboard D 126.'5 EIKtrIC DIsIe 19U5 Bentllh Appl. DOS IUS Pronto DOS lUI Jet Combll Simulator 2O.S5 MiC:fo 19. IIIftblll 22.95 Multlr.m CX 512l< ~9. 00 

""'" $1m 
28.49 ffi, U 11.69 Pral. tour golf 25.11 K.r.teu IUS II lao 19. IItnager 22.95 lIultlram liE 80164K 124.00 Fon\1l12.5 83.00 80akendl SUS POWff Print 2US KenMCty APJlfoael'l 2U5 Wiao Lg. Team 13.95 PlddlfSticks 26.50 Fnlpkl I Ihlll 13 u.13.00 Bop & WrnU. 20.95 O\rIchn .. :is Kala Pad SU5 .. ind FOl'eV1lr Voy. 2U5 ParaUel Printer Cart! 4U5 Frameworll: II '19.95 Blflk.rl 30.95 Repott Card 31.95 Kung f~ 20.95 Wu~ Construction 24.75 PrOlllflh'lIs 1200A 254.95 fully Powtrtd PC 2U5 Captain Goodnight 19.95 Reseulon Fracta\us 23.50 Unt. Comp. PtopIt 2U5 News.room 30.95 Print·1I 122.95 Clmturd IU 39.95 Canntn Slnditgo 22.95 Rop",. .. "" 6U5 Will Old" MotIsl. r1 2U5 ~ 2' .00 Super Serial C.d SUS Gu, 20.95 CtriIlult Wakff 32.95 Rtstu. RaIderl 24.95 ."'" 3U5 PiUtop II 23.50 ~r~S~:/1n >8.49 ;::eo""'" 27.95 CILItt 'n Graph TlbJ: 23.95 Sdtnce 1001 kit 39.15 

"J~ AlIty Ace 24.95 Planetrall 22049 102.95 HK 20.95 Ctanmales 34095 Stnllblt GrIrM\ll" SUS "U lpIan W128 'US Reader Rabbit 22.75 Wildcard II 14.95 HICbr \I 26.95 ComPUltr Quarlerblck 27.95 StMlbI. SpeII.r 63.95 .. uslc Shop JUS Sl(gon IU 27.10 ZEE lOA Checkmlle 54.95 Jo, 31.49 Compl.le Gi"tphlCl 27.95 Shapt 1Iect\lnk: 20.00 Nlto Commartdtr IUS Sat (Harcotl Stitt) 45.00 Zoom liE 102.95 King '. OUtst I or II CALL Crypt oilledu 21 .95 Sideways 41.95 Piper C!lp 41.95 Staslilker 22.49 Knowttdglman 2.0 319.95 Dl labase Toelbol 23.95 S!I1coo Salad 12.69 PFS: File 3U5 Sorcerer 25.95 Lol~. CALL Dmil Draw 34.95 SkyfOI 2U5 Prinl Shop 29.95 Speed Ruder II 35.95 PRINTERS Nng~g VI "on.y 104.95 ""'" 20.49 Spenworts 27.95 Print Shop Comp. 21.95 Spellbrraktr 25.95 IIlcro Cookbook ~.OO DI.kQlllck 15.49 Spitfire Simulil101" 2U5 Pro snap Gr. 1,2.or 3 13.95 SpeD 11 26.95 SIIr LV12I0 199.95 Microsoft WOI'd 239.95 Doll • • & Sen .. 61.95 Spy Huntei' 26.00 R. Kut otI Frlel.lu. 22.95 Spy Huntel 26.00 Sl ... NX·l0 255.00 --- lIultlplan 110.95 DO' "" 12.69 Stlcty BUI ABC 22.95 Scrabble 54/121 27.95 SIart:ron 27.95 St ... Pow.rtypt 3&4.95 NCII'Ian UtIlltlH 55.95 OOIbI .. T.kt 17.69 C. Builder 22.95 , .... '" 20.95 ,"-' 25.95 Printer Stand 16.95 

~"'" "'" 73.00 Eidolon 22.95 . ." "-,. SIlent Semce 19.95 '_dod 21.95 CNdal.112P 229.95 P S: Accm 59.95 EtMItiai D.la OU~ 2US N ..... 22.95 Spllnr. Ac. 10.95 Tempi. 01 "pill. Tri 22.95 OkirNle 20 209.95 PFS: Flin 75.95 E<I_ , 20.0 
Reading 22.95 SJlfead.heet 3US Trinity 22.49 CoIcrtd pmtr ribbons CALL PfS: F1r11 ChoIe. 104.95 FlnllYislon 21.49 
Spel!grlbbef 22.95 Spy VI. Spy 20.95 ~rJ,~eU,IOl III 28.95 Color PtpII Pack 12.95 PFS: Gr. ph 75.95 f it Cit 17.69 

22,15 Stlcty Star ABC 20.95 27.95 PrInt Shop Rtf1ll12.25 PFS: Plan 75.95 FIe. Type IUS Townbllild.r 
N.-. 10.95 Wlf"1ter Game, 22.95 PFS: Writ. 75.95 font!. 1.5 53.25 Typing 22.95 

""""" 20.95 WilhbrinQl' 22.49 PrInt Shop ,4.0, Fnl!*t 1 thtu 13 '1. 13.00 Sunvner Games I or g 22,95 """. 10.95 ",",U 22.49 WOlf TORS Print Shop Cmpn. 32.95 Fonl Worts 3.1.95 SuperCatc JA 109.95 
SUIMIIf GamH I Of " 22095 WOfd "n.d 26.95 PrInt Shop Cit, ,I 19.95 FOfKut 35.00 T ttrtpIn Logo ,.." 
T.",,1t a! AplIIlI Tri!. 22.45 World', Gnll Blbll IUS MI9'IIVOI WontlOl'I CALL R:81H SOOO 339.95 Framt-Up IUS Think Tank 81.19 
World'. Gttlt Bsblil 19.95 ZOlk t 22.49 Amdek CalOl 600 414.99 Rellex ~." Go" 20.45 Thlnkworb: 51.95 Watld·. Gttsl Flblll 22.95 ZOI'k II or 111 25.95 Simlung Color "'nit 169.96 R= eard 32.95 G I Joo 11.95 Tim. I. "oney 56.95 

SI eklck prolKt.d 29.00 Grlphlet Dt~lrlm.nt 6'.95 Tip DIsk II 12.00 
Sld.klck not pralecte1l 44.00 Gllphlc ... g c1,~ 26.95 Toy Shop 39.95 YOUR ORDER FORM Sld,wIY1 Vff. 13 39.95 Gflphwatk. 56.95 Trwylvania 11.95 
Spttdkty 104.95 GPLE 25,95 Trin_y 2U5 SILICON EXPRESS Spy Huntlf 25.95 HandI.r Plekloe 6U5 Triple-Dump 20.49 
SItPIfCaIc 3 239.95 ImpouIbI.lllmOll 23.SO TUlbo DI~ Tlbl 39.95 

5955 E. Main Street Columbus, Ohio 43213 '"~~ 35.50 1.0. SllYff lUI Turbo Puul3.0 3U5 
Sw 97.95 "'H' 3"15 Turbo TutOl' 20.50 NAME ,~, cw. KarIl.kI IUS T""I 29.95 
T Tlrlk 99.95 Knlghl 01 DI.",onds 19.95 Ultima II 33.25 TIme I. lIotIf)' 71.95 ItIds on K. ys 17.95 Ultima IV 33.25 ADDRESS 
T rn.Ung Sldeldck 36.95 Itld Writ" 11.89 Undffltanding UE 11.95 Turbo Dl\lblse TlbJ 39.95 King', Qunl l 01' U 21.00 Unlverullile cony 24.15 CITY STATE ___ ZIP _ __ Turbo lI;htlng 56.95 KOfonJ. RI11 23.0 

UtIlity Ci1y 14.19 Turbo PIIQI 3.0 59.95 Legacy of lIyIgamyn 22,95 
Vldto Toolbox 23.95 

E, p Date __ Turbo Prolog 69.95 Ust Handler 3U5 
VlUbIt 6502 31.75 CHARGE CARD, 

Turbo TIIIOI" 23.95 """""'" SUS 
"",,",u 31.95 UtUma II 35.0 UlCtowOfks 17.95 ",."" 27.95 DESCRIPTION PAICE VlSlbI. eou 35.95 IIngng Vr Mon.y 103.95 
WIzard 's Toalbol 23.95 QTY. 

Volklwrillf Oil 13 141.00 Wegaworks 6U5 
Web. Spllil Checker 41.95 Meriln 31.95 Wlzprinl 14.C9 
Wizardry 36.95 Merlin Pro 55.95 Word Handlel 36.95 
WOld Perfect 2\9.95 Merlin ConDo 63.95 Word Petieel 125.95 
Wordstlt 2U.'S .. leto Cookbook 2US Wor1d·s Gttst FII:ItU 22.95 
Wordsl&r 20004 359.95 "illiOnlir. 31.95 Writt ChoIc. 41.95 

SILICON EXPRESS Computer Type SHIPPING 

Phone No. TOTAL 

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



MQ 1170 NEXT I:TOliZT=0:AB=6

KS 1180 FOR 1=1 TO XT:IF RT(I)

=AB THEM TR(TC)=I:2T=Z

T+1:TC=TC+1

QQ 1190 NEXT:IF ZT>0 THEN1210

CF 1200 AB=AB-1:GOTO1180

HP 1210 DH=INT{ZT*RND(1))+1:HD

=TR(DH):H=T1(HD)

HJ 1220 XX=15:YY=24:GOSUB530:P

RINT"{RVSJ EBLU}

[11 SPACES]{HOME}"jFG=
FG+1:GOTO410

HC 1230 DATA 126,102,102,126,1

02,102,102,0,102,102,1

02,102,102,102,126,0

DX 1240 DATA 126,98,96,96,96,9

8,126,0,126,98,96,120,

96,98,126,0,126,98

JS 1250 DATA 98,120,96,96,96,0

,126,102,96,110,102,10

2,126,0,126,90,24,24

QP 1260 DATA 24,90,126,0,96,96

,96,96,98,98,126,0,102

,118,126,126,110-102

MX 1270 DATA 102,0,99,119,127,

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

,102,102,102,102,126

QC 1280 DATA 0,126,102,102,126

,96,96,96,0,126,102,10

2,126,120,108,102,0

GJ 1290 DATA 126,102,96,126,6,

102,126,0,126,90,24,24

,24,24,24,0,124,102

SS 1300 DATA 102,124,102,102,1

24,0,56,24,24,24,24,24

,60,0,60,54,6,12,48

BR 1310 DATA 48,62,0,30,12,12,

12,12,108,124,0,230,10

8,120,112,120,108

GS 1320 DATA 230,0,231,102,102

, 126,102,102,231,0,0,8

,16,124,222,190,254

AH 1330 DATA 124,198,198,198,2

14, 2 54, 2 38 ,198 ,0 , 2 31,1

02,102,102,102,60,24

HQ 1340 DATA 0,0,4,0,12,64,10,

0,0,0,0,12,64,12,0,0,4

,0,12,128,12,0,0,50

CF 1350 DATA 244,47,2,3,3,3,3,

2,3,4,4,4,4,3,3,4,4,4,

4,3,3,4,4,4,4,3,2,3

XK 1360 DATA 3,3,3,2,0,0,0,0,0

,0,120,0,30,192,0,3,19

2,0,3,192,0,3,0,0,0

JA 1370 DATA 0,0,0,0,0,0,0,0,0

,0,0,0,0,0,0,0,0,0,0,0

,0,0,0,0,0,0,0,192,0

CB 1380 DATA 3,192,0,3,192,0,3

,120,0,30,0,0,0,1,1,1,

2,1,3,1,4,1,5,1,6,2,1

AD 1390 DATA 2,2,2,3,2,4,2,5,2

,6,3,1,3,2,3,3,3,4,3,5

,3,6,4,1,4,2,4,3,4

DQ 1400 DATA 4,4,5,4,6,5,1,5,2

,5,3,5,4,5,5,5,6

Program 2. Atari ST Chain
Reaction

Version by Tim Midkiff, Editorial

Programmer

10 OPENW 2:FULLW 2:CLEARW 2:

RANDOMIZE 0

20 DIM u<4,5),1(4,5),j(4,5),

rt(30),tr(30),tx(30),ty(3

0)

30 FOR i=0 TO 1:*s(i)=0:hx(i

)=O:hy(i)=O:NEXT

40 FOR i=0 TO 4:F0R j=0 TO 5

:u(i,j)=O:l(i,j)=O:j<i , j )

=4:NEXT

50 j <i,0)=3:j(i,5)=3:NEXT

60 RESTORE 70iF0R j=l TO 4:j

(0,j>=3:j(4,j)=3:READ a,b

jj(a,b)=2:NEXT

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

80 RESTORE llOsFOR i=0 TO 12

sREAD a«:FOR j = l TD 3

90 c*=MID*(a«,j,1):co=VAL(c*

)*125:PDKE intin+j*2,co:N

EXT

100 POKE intin,i:POKE contrl,

14:PDKE contrl+6,4:vdisys

<0>sNEXT

110 DATA 224,541,665,651,000,

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

30,010

120 RANDOMIZE O

130 COLOR 4:G0T0XY 0,3:PRINT

TABU4)"CHAIN REACTION";

140 COLOR 3:G0T0XY 7,6:PRINT

"Number of players (1/2)?

i

150 np=VALUNPUT*(l)):IF np<>

1 AND np<>2 THEN 150

160 IF np=2 THEN 210

170 GOTDXY 0,9:PRINT TAB(IO)"

Computer -first (Y/N)?";

ISO tu=ASC(INPUT*(l)):IF tu>l

00 THEN tu=tu-32

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

ISO

200 tu=ABS(tu=89)

210 COLOR 4:PRINT:CLEARW 2:E0

TOXY 11,O:PRINT "CHAIN RE

ACTION";:GOSUB 650

220 tu=-tu+l:co=tu*4+5

230 IF np=l AND tu=0 THEN GOS

UB 970:GOTO 260

240 GOSUB 400

250 IF l<y,x)Otu+l AND l(y,x

><>0 THEN 240

260 pu=u(y,x):u(y,x)=pu+l:-fs(

tu)=-fs(tu)+l: IF l(y,x)=O

THEN 1(y,x)=tu+l

270 GOSUB 770

280 IF u(y,x)=j(y,x) THEN 300

290 GOTO 220

300 e=O:fg=O:FDR p=0 TO 4:F0R

q=0 TO 5:y=p:x=q

310 IF u(y,x>>=j!y,x) AND e=0

THEN +g=liGUSUb 49o

320 NEXT q,p:IF e=l THEN 350

330 IF fg=l THEN 300

340 GOTO 220

350 COLOR 3:G0T0XY 13,17:PRIN

T "GAME OVER";

360 FOR i=l TO 3:PRINT CHR*(7

);iFOR j=l TO 500:NEXT:NE

XT

370 GOTDXY 4,17:PRINT "Press

space bar to play again."

3S0 k=INP(2):IF k<>32 THEN 38

0

390 CLEARW 2:CLEAR:G0T0 20

400 x=hx(tu>:y=hy(tu)iGOSUB 7

IOsPRINT CHR*(7);

410 dx=0:dy=0:k=INP(2)

420 IF k= 32 THEN hx(tu)=xihy

(tu)=y:co=0:GOSUB 710:co=

tu*4+5sRETURN

430 IF k=200 THEN IF y>0 THEN

dy=-l

440 IF k=208 THEN IF y<.4 THEN

dy=l

450 IF k=203 THEN IF x>0 THEN

dx=-l

460 IF k=205 THEN IF x<5 THEN

dx = l

470 IF dx=O AND dy=O THEN 410

480 co=0:GOSUB 710;x=x+dx:y=y

490

500

510

520

530

540

550

560

570

580

590

600

610

620

630

640

650

660

670

6B0

690

700

710

720

730

740

750

760

770

780

790

800

810

820

830

840

850

860

870

980

+dy:CQ=tu*4+5:G0SUB 710:G

DTO 410

tx=x:ty=y:co=4sG0SUB 710

IF tx>0 THEN x=tx-l:GOSUB

570

IF tx<5 THEN x=tx+l:GOSUB

570

x=txiIF ty>0 THEN y=ty-l(

GOSUB 570

IF ty<4 THEN y=ty+l:GOSUB

570

IF fs(0Xl OR fstlXi THE

N e=l

y=ty:pu=u(y,x >:u(y,x)=pu-

j(y,x):GOSUB 770:IF u(y,x

)=0 THEN 1(y,x)=O

co=0:x=tx:y=ty:GOSUB 710:

RETURN

IF l(y,x)Otu+l THEN ts(t

u)=fs<tu)+u(y,x):fs(-tu+l

)=fs(-tu+l)-u<y,x>

1(y,x)=tu+l:pu=u(y,x)iu(y

,x)=pu+l:GOSUB 770:RETURN

lp=O:IF y>0 THEN IF 1(y-1

,x>=2 THEN ay=y-l:GOTO 64

0

IF x>0 THEN IF l(y,x-l)=2

THEN ax=x-l:GOTO 640

IF x<5 THEN IF l(y,x+l)=2

THEN ax=x+ltGOTD 640

IF y<4 THEN IF l(y+l,X)=2

THEN ay=y+l:G0T0 640

RETURN

lp=l:RETURN

COLOR 1,1,2:FOR y=0 TO 4:

yy=28*y+12:F0R x=0 TO 5:x

x=32*x+59

LINEF xx,yy,xx+30,yy:LINE

F xx+30,yy,xx+30,yy+26

LINEF xx+30,yy+26,xx,yy+2

6iLINEF xx,yy+26,xx,yy

NEXT x,y:RETURN

COLOR l,0,tu*4+4+i:CIRCLE

bx,by,i:RETURN

COLOR 1,O,O:CIRCLE bx,by,

4-i:RETURN

yy=2B*y+l1:xx=32*x+58:COL

OR l,corco

LINEF xx,yy,xx+32,yy:LINE

F xx+32,yytxx+32,yy+2B

LINEF xx+32,yy+28,xx,yy+2

B:LINEF xx,yy+28,xx,yy

LINEF xx+2,yy+2,xx+30,yy+

2:LINEF xx+30,yy+2,xx+30,

yy+26

LINEF xx+30,yy+26,xx+2,yy

+26:LINEF xx+2,yy+26,xx-»-2

RETURN

yy=28*y+12:xx=32tx+59

ON pu+1 GOSUB B90,900,910

,930,950,950

k=u<y,x)+l:IF k=6-THEN k=

5

ON k GOTO 810,820,830,850

,B70,870

RETURN

FOR i=l TO 4:bx=xx+15iby=

yy+13iG0SUB 690iNEXT:RETU

RN

by=yy+I3iF0R i=l TO 4:bx=

xx+9iGOSUB 690

bx=xx+21iG0SUB 690jNEXTiR

ETURN

FOR i=l TO 4:bx=xx+15iby=

yy+9:G0SUB 690:by=yy+17

bx=xx+9:G0SUB 690:bx=xx+2

1:GOSUB 690:NEXT:RETURN

FOR i=l TO 4iby=yy+13:bx=

xx+9:G0SUB 690tbx=xx+21:G

OSUB 690

bx=xx+15:by=yy+7:G0SUB 69
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MQ 1170 NEXT I :TC=1:ZT=0 : AB=6 
KS 1180 FOR 1:1 TO XT :IF RT( I) 

=AB THEN TR(TC):1:ZT= Z 
T+1 :TC::TC+l 

00 1 190 NEXT:IF ZT>0 THEN1210 
CF 1200 AB=AB-l :GOTOl180 
HP 1210 DH=INT(ZT+RND(1»+1 : HD 

=TR(DH) ,H=Tl(HD) 
HJ 1220 XX=15:YY=24 : GOSUB530 :P 

RINT " {RVS J {BLU J 
[11 SPACES} [HOMEj ":FG= 
FG+l :GOT0410 

HC 1230 DATA 126 . 102 , 102 . 126", 1 
02 , 102,102,0 , 102 , 102, 1 
02 , 102 , 102 , 102.126,O 

OX 1240 DATA 126 . 98,96 , 96,96 .9 
8 , 126,0 , 126 ,98 , 96 , 120 . 
96,98,126,0 ,126,98 

JS 1250 DATA 98,120 ,96,96 ,96,O 
,1 26 . 102,96 . 110 , 102 , 10 
2 , 126 , 0 , 126,90.24.24 

OP 1260 DATA 24.90,126 , 0 ,96, 96 
, 96 . 96 , 98 , 98 . 126 ,0, 102 
, 118,126 , 126 ,110, 102 

MX 1270 DATA 102 , 0,99 . 119 , 1 27, 
107,99 , 99 , 99 ,0, 126 , 102 
,102,102,102 , 102, 126 

OC J.280 DATA 0,126 , 1 02 , 102, 126 
,96,96,96,0 , 1 26 , 102 , 10 
2 , 126 , 120, 1 08,102 , 0 

GJ 1290 DATA 126,102 , 96 , 126 ,6, 
102 , 126,0 , 126 ,90,24,24 
,24, 24,24,0, 1 24,102 

SS 1300 DATA 102,124 , 102 , 102, 1 
24,0 , 56 , 24 . 24 . 24 , 24 , 24 
, 60 . 0,60,54 , 6 , 12 , 48 

BR 1310 DATA 48 , 62 , 0,30 , 12 , 12 , 
12 , 12 , 1 08 , 124 , 0 , 230 ,1 0 
8 , 120,112 , 120 , 1 08 

GS 1320 DATA 230 ,O,2 31 .1 02 ,1 02 
,126 , 102,102 , 231 , 0,0,8 
, 16 , 124 , 222 , 190,254 

AH 1330 DATA 124 , 198 , 198 , 198 , 2 
14 , 254 , 238 . 198 . 0 ,2 31 , 1 
02 , 102 , 102. 1 02,60 , 24 

HO 1340 DATA 0,0 , 4,0, 1 2 , 64 , 10 , 
0 , 0 , 0 ,0, 12 ,64, 12 , 0 ,0,4 
, 0,12,128 , 12 , 0 , 0 , 50 

CF 1350 DATA 244,47,2,3,3 , 3 , 3, 
2 , 3 , 4 , 4 , 4 . 4 , 3 , 3 , 4 , 4 , 4, 
4,3.3.4 , 4,4,4 , 3 , 2 , 3 

XK 1360 DATA 3 , 3 , 3 , 2 , 0 , 0 , 0 , 0 , 0 
, 0 , 120,0 , 30,192 , 0 , 3 , 19 
2,0,3, 192 ,0, 3,0,0,0 

JA 1370 DATA 0 , 0 , 0 , 0 , 0,0 ,0,0,0 
, 0,0 , 0,0,0 , 0 , 0 ,0, 0 ,0, 0 
, 0,0 , 0 , 0 , 0,0,0 , 192 , 0 

CB 1380 DATA 3,192 , O,3, 192,O,3 
, 120 , 0 , 30 , 0 , 0,0 , 1 ,1, 1, 
2, 1 , 3,1 . 4 , 1 , 5 , 1 , 6 , 2 , 1 

AD 1390 DATA 2,2,2,3 , 2 ,4,2, 5 ,2 
,6,3, 1 ,3 ,2 . 3 , 3 , 3 ,4, 3 ,5 
,3, 6 ,4,1,4,2,4,3,4 

DO 1400 DATA 4,4,5 , 4 , 6 . 5 , 1 , 5 .2 
, 5 , 3 . 5 , 4,5 , 5 ,5,6 

Program 2. Atarl ST Chain 
Reaction 
Vers ion by Tim Midkiff, Editorial 
Programmer 

10 OPENW 2 : FULLW 2 : CLEARW 2 : 

20 

30 

40 

RANDOMIZE ° 
DIM u(4,S ), 1 ( 4,S) , jC4,S ) , 
~t(301,t~(301Jtx(30), ty (3 

0) 
FOR i=O TO 1:fs( i) =0:hx( i 
)=O lhy(i):O :NEXT 
FOR i=O TO 4:FOR j=O TO S 
:u (i,j)=O:l (i,j )=O:j Ci,j) 
=4 :NEXT 

50 
60 

70 
80 

90 

100 

110 

120 
130 

140 

150 

160 
170 

180 

190 

200 
210 

220 
230 

240 
250 

260 

270 
280 

290 
300 

3 10 

320 
330 
340 
3 5 0 

360 

370 

380 

390 
400 

41 0 
420 

430 

440 

450 

460 

470 

480 

j (i,0) : 3 Ij (i,5)c3 INE XT 
RESTORE 70 :FOR j = 1 TO 4:j 
(0,j)=3:j (4,j )=3 :READ a,b 
:j(a,b)=2:NEXT 
DATA 0,0 , 0 ,5 ,4,0,4,5 
RESTORE 110tFOR i=O TO 12 
t READ aS tFOR j a 1 TO 3 
c$=MIDS(aS,j,1):co=VAL(cS 
)t 125:POKE inti n+j I2, co:N 
EXT 
POKE intin, i :POKE cont~l , 

14:POKE cont~1+6,4: vdisY5 

(0) I NE XT 
DATA 224,541,665 ,651 ,000, 
700, 5 00,300, 100,070,OSO , 0 
30,010 
RANDOMIZE ° 
COLOR 4:GOTOX Y 0,3IPRINT 
TAB( 14) "CHAIN REACTION"; 
COLOR 3:GOTOXY 7,6:PRINT 
"Number of p1aye~s C1 / 2} ? 
"j 
np =VAL(INPUT$C1» ) :IF np (> 
1 AND n p (>2 THEN 150 
IF np=2 THEN 2 10 
GOTOXY 0,9 :PRINT TAB C10} " 
Compute~ fi~st (Y I N) ?" ; 
tu=ASC(INPUTS(l ») :IF tu >1 
00 THEN t u=tu-32 
IF tu(>89 AND t u (>78 THEN 

180 
tu=ABSCtu=891 
COLOR 4:PRINT : CLEARW 2:GO 
TOXY 1l,0:PRINT "CHAIN RE 
ACTION "j: GOSU9650 
tu=-tu+1:co=tu'4+5 
IF np~ l AND tu=O THEN GOS 
UB 970 :GOTO 260 
GOSUB 400 
IF 1 (y,x) ( >tu+1 AND 1 (y, x 
) (>0 THEN 240 
pu=u( y , x): u( y,x)=pu+1:fs ( 
tu)=fs(tu)+1: IF 1 (y,x) =O 
THEN 1 (y,x)=tu+ l 
GOSUB 770 
IF u( y,x) =j (y, x) THEN 300 

GO TO 220 
e=O:fg=O: FOR p :O TO 4:FOR 

q=O TO 5: y =p: x=q 
IF u (y,xl >= j (y , x) AND e=O 

THEN fg=l1GOSUb 49U 
NE XT q,p:IF e=1 THEN 350 
IF fg=l THEN 300 
GOTO 220 
COLOR 3:GOTO XY 13 , 17:PRIN 
T "GAME OVER "; 
FOR i=1 TO 3 :PRINT CHRS(7 
)jIFOR j= 1 TO SOO :NEXT:NE 
XT 
GOTO XY 4 ,1 7:PRINT "Press 
s pace bar to play a gain." 

k~I NP(2 ) : IF k(>32 THEN 38 
o 
CLEARW 2:CLEAR:GOTO 20 
x =h x (tu): y=hyCtu): GOSUB 7 
10 :PRINT CHRS(7); 
d x =0:dy=0:k=INP(2) 
IF k= 32 THEN h x( tU}=Xlhy 
Ctu )=y : co=O : GOSUB 7 10:co= 
tu*4+5:RETURN 
I F k=200 THEN I F y >O THEN 
dy=- I 

IF k=208 THEN IF y ( 4 THEN 
dy=l 

IF k=203 THEN IF x >O THEN 
dx =-1 

IF k=205 THEN I F x( 5 THEN 
d x= 1 

IF d x=O AND d y=O THEN 410 

co=O:GOSUB 7 10 : x =x +d x : y =y 

490 
500 

5 10 

520 

530 

540 

550 

560 

570 

580 

590 

600 

61 0 

620 

6 30 

640 
650 

660 

670 

680 
690 

700 

710 

720 

730 

740 

750 

760 
770 
780 

790 

800 

810 
820 

830 

840 

850 

860 

8 70 

880 

+d y :co=tu '4+5:GOSUB 7 10 :G 
OTO 41 0 
t x =x :ty=y:c o =4:GOSUB 7 10 
IF t x>O THEN x =tx-l :GOSUB 
570 

IF tx ( 5 THEN x =tx +1:GOSUB 
5 70 

x=txlIF ty >O THEN y =ty-l: 
GOSUB 570 
IF t y( 4 THEN y=ty+l:GOSUB 
570 

IF fsCOl(1 OR f5( 1)( 1 THE 
N e=1 
y=ty :pu=u Cy , x): u (y , x) =pu
j (y,x):GOSUB 770:IF u( y , x 
)=0 THEN 1 (y , x )=O 
co=O:x =t x : y =ty:GOSUB 7 10 : 
RETURN 
IF 1 (y , x)(>tu+1 THEN fs(t 
u ):fs(tu ) +u Cy,x):fs(-tu+1 
)=fsC-tu+1)-u(y, x ) 
1 (y , x )=tu+1:pu=u Cy,xl: uC y 
, x) =pu+l IGOSUB 770lRETURN 

Ip=O: IF y>O THEN IF 1 (y-l 
, x l=2 THEN ayay-1:GOTO 64 
o 
IF x>O THEN I F 1 (y,x -l )=2 

THEN 8x=x -1:GOTO b40 
IF x( 5 THEN IF 1 Cy,x+l) =2 

THEN ax=x+ 1:GOTO 640 
IF y ( 4 THEN IF 1 (y+l,x) =2 

THEN ay=y+1:GOTO 640 
RETURN 

I p= 1 s RETURN 
COLOR 1,1, 2 :FOR y =O TO 4: 
yy=28'y+12:FOR x=O TO 5: x 
x=32'x+59 
LINEF xx,yy,xx+30,yy: LINE 
F xx +30, yy,xx+30 ,yy+26 
LINEF xx +30,yy+26,xx,yy+2 
6:LINEF xx ,yy+26, xx , yy 
NE XT x,y :RETURN 
COLOR 1, 0,tu'4+4+iICIRCLE 

b x ,by,i:RETURN 
COLOR 1 ,O,0 :CIRCLE b x ,by, 
4-i:RETURN 
yy=28'y+11 : xx=32'x+58:COL 
OR 1, co, co 
LINEF xx,yy,xx +32 ,yYILINE 
F xx+32,yy,xx +32 , yy+28 
LINEF xx +32 , yy+28,x x ,yy+2 
81LI NEF xx,yy+28,x x,yy 
LINEF xx +2,yy+2, xx +30,yy+ 
2:LINEF xx +30,yy+2, xx +30, 
yy+26 
LINEF xx +30, yy+26,xx+2,yy 
+26ILINEF xx +2,yy+2b, xx +2 
,yy+2 
RETURN 
yy=28'y+12: xx - 32'x+59 
ON pu+1 GOSUe 890,900,910 
,930,950,950 
k=u(y,x)+1:IF kc6~ THEN kc 
S 
ON k GOTO 810,820,830,850 
,870,870 
RETURN 
FOR i=1 TO 4Ibx=xx +1Slby = 
yy+13:GOSUB 690:NEXlI RETU 
RN 
b y·yy+ 131FOR i =1 TO 4:bx a 

XX+91GOSU9 690 
bx a xx+2 11GOSUB 690lNEXTIR 
ETURN 
FOR i=1 TO 4: b xDxx +15Iby= 
yy+9 IGOSUB b90Iby~yy+17 
b x =xx +9:GOSUB 690Ibx =xx +2 
1:GOSUB 690l NE XTIRETURN 
FOR i= l TO 41by.yY+1 3I b x = 
xx +9IGOSUB 690 Ibx =xx+21 :G 
OSUB 690 
bx =xx+ lSlby=yy +7IGOSUB 69 
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0:by=yy+19:G0SUB 690:NEXT

iRETURN

B90 RETURN

900 FOR i=0 TO 3:bx=xx+15:by=

yy+13:GOSUB 700:NEXT:RETU

RN

910 by=yy+13iF0R i=0 TD 3:bx=

xx+9iG0SUB 7OO

920 bx=xx+21:G0SU8 700:NEXT:R

ETURN

930 FOR i=0 TO 3:bx=xx+15:by=

yy+9:G0BUB 700:by=yy+17

940 bx=xx+9:GDSUB 700:bx=xx+2

liGOSUB 700iNEXT:RETURN

950 FOR i=0 TO 3:by=yy+13:bx=

xx+9iG0SUB 700ibx«xx+21:G

OSUB 700

V6U bx=xx+15:by=yy+7:GUSUb 70

0iby-yy+19iG0SUB 700iNEXT

:RETURN

970 xt=O:FDR y=0 TO 4:F0R x=0

TO 5:IF l(y,x)=2 THEN 99

0

980 xt=xt+l:ty(xt)=y:tx(xt)=x

990 NEXT x,y

1000 GOTOXV 0,16:PRINT:PRINT T

ABU5) "Thinking " ;

1010 FOR i=l TO xt:rt(i>=O:tr<

i)=Oiy=ty(i):x=tx <i):GOSU

B 590

1020 IF *g=l AND lp<>0 AND u<y

,x)>0 THEN 1230

1030 IF u(y,x> + K>j (y,x) THEN

107O

1040 IF Ip=l AND u(ay,ax)+l=j(

ay,ax) THEN rt<i)=6iG0T0

11 BO

1050 IF lp=l THEN rt<i)=2:G0T0

1180

1060 IF lp=O THEN rt(i)=l:EOTD

liso

1070 IF j(y,>{)<>2 THEN 1110

10B0 IF lp=O AND u(y,x>=l THEN

rt(i)=1:GQTO 11B0

1090 IF lp=O AND u(y,x)=0 THEN

rt(i)=4:G0T0 1180

1100 IF lp=l AND u(y,x)=l THEN

rt(i)=4:G0T0 1190

1110 IF u(ay,ax)+l=j(ay,ax) TH

EN rt(i)=l:GQTD 1180

1120 IF u(y,x>+2<j<y,x) THEN 1

160

1130 IF lp=l AND u<ay,ax)+Kj(

ay,ax) THEN rt (i)=5:G0T0

1180

1140 IF lp=O THEN rt(i)=3:GQT0

11 BO

1150 rt(i)=2:G0T0 1180

1160 IF lp=O THEN rt(i>=2:GOTO

11 BO

1170 rt(i)=l

11B0 NEXT:zt=0:ab=6

1190 FOR i=l TO KtilF rt<i)=ab

THEN zt=zt+l:tr<zt)=i

1200 NEXT:IF zt>0 THEN 1220

1210 ab=ab-l:GOTO 1190

1220 dh=INT(zt*RND)+lshd=tr(dh

)iy=ty(hd):x=tx(hd)

1230 GOTOXY 0,16:PRINT:PRINT T

AB<15>" ";:fg=f

g+l»RETURN

Program 3. Amiga Chain
Reaction

Version by Tim Midkiff, Editorial

Programmer

DEFINT a-z:DEFSNG r , g , b*

SCREEN 1,320,200,3,lsWINDOW 3,""

,(0,0)-{311,186),16,1:WINDOW OUT

PUT 3: COLOR 3,0*

DIM s(42,l),u(4,5),p(4,S),j(4,5)

,bx(4,5),by(4,5),n(l,5),er(528),

wl{255),w2(255),rt(30),tr(30),tx

(30),ty{30)*

FOR i=0 TO 255:wl(i)=RND*255-128
:w2(i)=RND*2 55-128:NEXT*

RESTORE PaletteData:FOR i=0 TO 7

:READ r,g,b:PALETTE i,r,g,b:NEXT

4

PaletteData: *

DATA 0,0, .7,0,0,0,.8, .8,0, .7, .7,

.7,.33,.87,0,.9,.9,.9,.6,0,0,0,.

6,04

WIDTH 40:CLS:RANDOMIZE TIMER*

GOSUB InitShapes:e=0*

FOR i=l TO 3:FOR j=l TO 4:j(i,j)

=4 : NEXT: j ( i , 0 ) =3 : j ( i , 5 ) =3 : NEXT-*

RESTORE Corners:FOR j=l TO 4:j(0

,j)=3:j{4,j)=3:READ a,b:j(a,b)=2

:NEXT*

Corners: DATA 0,0,0,5,4,0,4,5*

RESTORE BombPos:FOR i=l TO 4:FOR

j=l TO i:READ bx(i,j),by(i,j):NE

XT j,i*

bx (4, 5) =bx (4, 4) : by (4, 5) =by (4,4) *

BorabPos: DATA 13,9,6,9,20,9,13,5

,4,15,22,15,13,3,13,17,4,9, 22,9-t

LOCATE 8,14:PRINT "CHAIN REACTIO

N"*

LOCATE 12,9:PRINT "Number of pla

yers [1/2)?"J*

WHILE npol AND np<> 2 : np=VAL( INK

EY$) :WEND*

IF np<>2 THEN-*

LOCATE 16,10:PRINT "Computer fir

St (Y/N)?";*
WHILE k$<>"Y" AND k$<>"N":k$=UCA

SE$(INKEY$):WEND*

tu=ABS(k5="Y" )■*

END IF-*

CLS:COLOR 3,1:LOCATE 1,13:PRINT

" CHAIN REACTION " ; ■*

GOSUB DrawGrid-*

A

MainLoop:-*

WHILE e=0:tu=-tu+l:co=tu+6-«

IF np=l AND tu=0- THEN*

GOSUB Computer*

ELSE*

GOSUB Human*

WHILE p(y,x)otu+l AND p(y,x):GO

SUB Human:WEND*

END IF*

u(y,x)=u(y,x)+l:FS(tu)=FS(tu)+l;

IF p(y,x)=0 THEN p(y,x)=tu+l*

GOSUB PlaceBomb*

IF u(y,x) = j(y,x) THEN ■«

CheckGrid: e=0:fg=0:FOR p=0 TO 4

:FOR q=0 TO 5:y=p:x=q*

IF u(y,x)>=j{y,x) AND e=0 THEN f

g=l:GOSUB FullSquare*

NEXT q,p:IF fg=l AND e=0 THEN Ch

eckGrid*

END IF*

WEND*

-*

EndGame:*

COLOR 3,1:LOCATE 24,15:PRINT " G

AHE OVER ";:FOR i=l TO 10000:NEX

T*

LOCATE 24,5:PRINT " Press space

bar to play again. ";*

k$="":WHILE k$<>" ":k5=INKEY$:WE

ND*

SCREEN CLOSE 3:WIND0W CLOSE 3: RU

N*

Human:*

WHILE INKEY$<>"":WEND:x=hx(tu):y

=hy(tu):dx=0:dy=0:GOSUB DrawCurs

or:k$=""*

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

IF k$=CHR$(28) THEN IF y>0 THEN

dy=-l*

IF k?=CHR$(29) THEN IF y<4 THEN
dy=l*

IF k?=CHR5(31) THEN IF X>0 THEN

dx--l4

IF k?=CHR$(30) THEN IF X<5 THEN
dx=l*

IF dx<>0 OR dy<>0 THEN*

co=0:GOSUB DrawCursor*

x=x+dx:y=y+dy:co=tu+6:G0SUB Draw

Cursor-*

dx=0:dy=0-*

END IF*

WEND:hx(tu)=Xthy(tu)=y*

CO=0:GOSUB DrawCursor:co=tu+6:RE

TURN*

*

FullSquare:*

r=0:yy=32*y+15:xx=36*x+50:WAVE 0
,wliWAVE I,w2*

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

FOR j=l TO 4:n(l,j)=INT(RND*3)-l
:NEXT*

r=-r+l:k=u(y,x)+l:bn=co-6:IF k=6

THEN k=5*

ON k GOSUB b0fbl,b2,b3,b4,b4*

FOR m=255 TO 10 STEP-20:SOUND 10

0,.1,m,0*

SOUND 100,.l,m,3:FOR n=l TO RND*

20-.NEXT n,m:NEXT*

tx=x:ty=y:Jl=0:Kl=k-l:yl=32*y+15
+by(l,1):xl=36*x+50+bx(l,l)*

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

OSUB ExplodeBombs:GOSUB AddBomb*

IF tx<5 THEN X=tx+1;dx=l:dy=0:GO

SUB ExplodeBombs:GOSUB AddBomb*

X=tx:IF ty>0 THEN y=ty-l:dy=-l:d

X=H:GOSUB ExplodeBombs:GOSUB Add

Bomb*

IF ty<4 THEN y=ty+l:dy=l:dx=0:GO

SUB ExplodeBombs:GOSUB AddBomb*

IF FS(0)<1 OR FS(1)<1 THEN e=l*

y=ty:u(y,x)=u(y,x)-j{y,x):GOSUB

PlaceBomb:IF u(y,x)=0 THEN p(y,X

)=0*

RETURN*

A

AddBomb:*

IF p(y,x)<>tu+l THEN FS(tu)=FS(t

u)+u(y,x):FS(-tu+l)=FS(-tu+l)-u(

y,x)*

p(y,x)=tu+l:u(y,x)=u(y,x)+l:GOSU

B PlaceBomb:RETURN*

A

DrawGrid:*

FOR y=0 TO 4:yy=32*y+16:FOR x=0

TO 5:xx=36*x+51*

LINE(xx,yy)-(xx+34,yy+30),2,b*

NEXT x,y*

GET(xx+l,yy+l)-(xx+33,yy+29),er:

RETURN*

4

DrawCursor:*

yy=3 2*y+l5:xx=36*x+50*

LINE(xx,yy)-(xx+36,yy+32),co,b*

LINE(xx+2,yy+2)-(xx+34,yy+30),co

,b *

RETURN*

■*

PlaceBomb:*

yy=32*y+15:xx=36*x+50:r=0:bn=co-

6*

PUT(xx+2,yy+2),er,PSET:k=u(y,x)+

1:IF k=6 THEN k=5*

ON k GOTO b0,bl(b2,b3,b4,b4*

b0: RETURN*

bl: PUT(xx+bx(l,k-l),yy+by(l,k-l

)),s(0,bn):RETURN*

b2: FOR j-1 TO k-1:PUT(xx+bx(2,j

)+n(r,j),yy+by(2,j)+n(r,j)),s{0,

bn):NEXT:RETURN*

b3: FOR j=l TO k-1 : PUT( xx-t-bx ( 3 , j

)+n(r,j),yy+by(3,j)+n(r,j)).s(0,
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0:by.yy+19 sGOSUB b90:NEXl 
,RETURN 

B90 RETURN 
900 FOR i ~O TO 3: b ~ =xx +1S:by= 

yy+13sGOSUB 700 :NEXT:RETU 
RN 

910 b y=yy+13sFOR i=O TO 3 :bx = 
x ~ +9s GOSUB 700 

920 b~-x~+21IGOSUB 700:NEXT:R 
ETURN 

930 FOR i=O TO 3:b~ =x~+IS:by= 
yy+9:GOSUB 700:by=yy+17 

940 b~=MX+9:GOSUB 700:b~=xx +2 

l:GOSUB 700 sNEXT1RETURN 
950 FOR i-O TO 3: by=yy+13:b~= 

~~ +9sGOSUB 700Ibx -~~ +21:G 

OSUB 700 
YbO bM=~~ +151by=yy+7:GOSUB 70 

Osby·yy+19IGOBUB 700.NEXT 
sRETURN 

970 x t =OI FOR y-O TO 41FOR x=O 
TO 5:IF 1(y, x )=2 THEN 99 

o 
980 x t-x t+l:ty (~ t)=y :tx ( x t)=~ 

990 NE XT x ,y 
1000 GOTO XV O, l b:PRINT :PRINT T 

A9(15)"Thinking ..• "; 
1010 FOR i = l TO x t:rt(i)=Oltrt 

i)=O:y-ty(i):x-txCi)l GOSU 
B 590 

1020 IF fg=l AND Ip<>O AND uty 
,~»O THEN 1230 

1030 IF u ty,x}+ l <>j (y,~) THEN 
1070 

1040 IF Ip=l AND u(ay,a~)+ l=j c 
ay,a~) THEN rt (t)=bI GOTO 
1180 

10 5 0 IF Ip= l THEN rtCi )=2 :GOTO 
1180 

l ObO IF Ip=O THEN rt(i)=I:GOTO 
11 80 

1070 IF j(y,M)< >2 THEN 1110 
10 80 IF Ip=O AND uC y , x )=l THEN 

rt(i)=l:GOTO 1180 
1090 IF Ip=O AND uC y , x )=O THEN 

rt(i)=4:GOTO 1180 
11 00 IF Ip~l AND u (y,~) =l THEN 

rt(i)=4:GOTO 1180 
111 0 IF u(,ay,ax)+l =j(ay,a~) TH 

EN rtCi)=l:GOTO 1180 
11 20 IF u(y,~)+2< j (y,x) THEN 1 

160 
11 30 IF Ip=l AND u(ay, a x >+l <j { 

ay ,a~) THEN rt (i) =5:GOTO 
1180 

1140 IF Ip-O THEN rt(i)=3:GOTO 
1180 

1150 rtCi) -2 JGOTO 1180 
I1bO IF Ip=O THEN rt(i )=2 :GQTO 

1180 
1170 rtCi)=l 
1180 NE XT:zt=0:ab=6 
1190 FOR i=1 TO ~ t:IF rt ( i)=ab 

THEN zt-zt+lJtr (zt ) =i 
1200 NEXT : IF zt >O THEN 1220 
121 0 ab=ab-lIGOTO 1190 
1220 dh=INT(zt*RND>+I: hd=tr (dh 

) l y=t yC hd ) : x=tx (hd) 
1230 GaTO XV 0, 16:PRINTJPRINT T 

AB CIS)" ";:fg::f 
g+lIRETURN 

Program 3. Amiga Chain 
Reaction 
Version by Tim Midkiff, Editorial 
Programmer 

OEFINT a - z : DEFSNG r , g,b. 
SCREEN l,320 , 200,3 , 1 :WI NDOW 3 , "" 
,(0,0)-(311,186),16,l:WINDOW OUT 
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PUT 3 : COLOR 3 , 0 ~ 

DIM s{42 . 1).u{4 . 5).p{4 . 5) . j{4 . 5) 
, bx (4 , 5) , by (4 , 5) , n ( 1 , 5) , er( 528) , 
wl (255) , w2(255),rt(30),tr(30),tx 
(30) , ty(30). 
FOR i:0 TO 255 :wl (i)=RND*255- 128 
:w2(i)=RND*255- 128:NEXT. 
RESTORE PaletteOata : FOR i=0 TO 7 
: REAO r,g , b : PALETTE i.r . g,b : NEXT 
• 
PaletteData: • 
DATA 0,0, . 7 ,0, 0,0, . 8 , . 8 , 0 ,. 7 ,. 7, 
.7, .33, . 87,0 , .9, . 9 , . 9 , . 6 , 0 , 0,0 , . 
6 , 0 . 
WIDTH 40:CLS:RANDOMIZE TIMER~ 
GOSUB InitShapes : e=0~ 

FOR i=l TO 3 :FOR j=l TO 4 : j(i , j) 
=4:NEXT : j(i ,0 ) =3: j(i , S)=3 : NEXT. 
RESTORE Corne r s :FOR j=l TO 4:j(0 
, j)=3:j(4,j)=3:READ a ,b: j(a , b)=2 
: NEXT· 
Corner s : DATA 0,0 ,0, 5,4,0 , 4 , 5. 
RESTORE BombPos:FOR i - I TO 4 :FOR 
j=l TO i : READ bx(i ,j ),by(i,j):NE 
XT j , i . 
bx(4,5)=bx(4,4):by(4 , 5)=by(4 ,4 ). 
BombPos: DATA 13,9 , 6,9,20,9,13,5 
, 4 , 15 , 22 , 15,13,3 ,13,1 7 , 4 , 9 , 22,9. 
LOCATE B,14 : PRINT "CHAIN REACTIO 
N" ~ 

LOCATE 12,9:PRINT " Number of pIa 
yers (I / 2)?";. 
WHILE np< )l AND np<)2:np=VAL(INK 
EY$) :WEND~ 
IF np<)2 THEN. 
LOCATE 16 ,10:PRINT "Comp u ter f ir 
st (Y/N)?":. 
WHILE k$<)"Y" AND k$<)"N":k$=UCA 
SE$ (INK EY$ ):WENO. 
tu=ABS(k$="Y"). 
END IF. 
CLS : COLO R 3 , l:LOCATE l,13:PRINT 
" CHAIN REACTION ";. 
GOSUB DrawGrid~ 

• 
MainLoop:. 
WHILE e=0 : tu=-tu+l: co~tu+6. 

IF np=l AND tu=0 THEN. 
GOSUB Compute r. 
ELSE· 
GOSUB Huma n. 
WHILE p(y , x)<)tu+l AND p(y , x) : GO 
SUB Human : WEND~ 

END IF. 
u(y , x)=u(y , x)+l:FS(tu)=FS(tu)+l : 
IF p(y , x}30 THEN p(y,x)=tu+l . 
GOSUB PlaceBomb~ 
IF u{y . x)=j(y,x) THEN. 
CheckGrid : e=0:fga 0 : FOR p=0 TO 4 
: FOR q=0 TO 5 : y=p:x- q . 
IF u(y , x»=j(y , x) AND e=0 THEN £ 
g=I:GOSUB Ful lSquare~ 

NEXT q,p:IF £g=l AND e=0 THEN Ch 
eckGr id~ 

END IF. 
WEND· 
• 
EndGame:. 
COLOR 3,I : LOCATE 24 , 15 : PRINT .. G 
AME OVER ";:FOR i=1 TO 10000 : NEX 
T' 
LOCATE 24,S : PRINT " Press space 
bar to play again . ";. 
k$=" " :WHILE k$O " ": k$=INKEY$:WE 
NO' 
SCREEN CLOSE 3:WINDOW CLOSE 3:RU 
N' 
• 
Huma n : . 
WHILE INKEY$<)" ":WEND : xlllhx(tu) : y 
=hy(tu) :dx=0:dy=0:GOSUB DrawCurs 
or : k$= ""~ 

WHILE k$()" ": k$=INKEY$ ~ 

I F k$=CHR$(28) THEN IF y)0 THEN 

dy=- l~ 

IF k$=CHR$(29) THEN IF y<4 THEN 
dy=l . 
I F k$=CHR$(31) THEN IF x'. THEN 
dx"' - l ~ 

IF k$=CHR${3.) THEN IF x<5 THEN 
dx=1. 
IF dx()0 OR dy<)0 THEN. 
cOD 0 : GOSUB DrawCursor. 
x=x+dx : y · y+dy : co=tu+6 : GOSUB Draw 
Cursor· 
dx:::0 : dy=0. 
END IF. 
WEND:hx(tu)=x:hy(tu}·y. 
co=0 : GOSUB DrawCurso r:costu+6:RE 
TURN· 
• 
FullSquare :. 
r=0:yy= 32* y+15:xx=36*x+50:WAVE 0 
,w1:WAVE 1 ,w2. 
FOR i=l TO 4 : PUT(xx+2 , yy+2) , er , p 
SET. 
FOR j - 1 TO 4 : n(l ,j ) - INT(RND*3) - 1 
:NEXT. 
r=-r+l:k=u(y , x)+1:bn=co-6 : IF k=6 
THEN k= 5. 
ON k GOSUB b0 , bl,b2,b3,b4 ,b4 . 
FOR m=255 TO 10 STEP-20 : S0UNO 10 
0, . 1,m,0. 
SOUND 100 , .1 . m, 3:FOR nsl TO RND* 
20 : NEXT n , m: NEXT. 
tx=x:ty=y : Jl=0 : Kl=k- l :yl=32*y+1 5 
+by(l,l) : xl=36*x+50+bx(l , l). 
IF tx)0 THEN x=tx-l:dx::-l : d y=0:G 
OSUB Exp l odeBombs:GOSUB AddBomb. 
IF tx<S THEN xg tx+l : dxBl : dy=0 :GO 
SU B ExplodeBombs:GOSUB AddBomb. 
x- tx : IF ty)0 THEN y- ty-l : dy=-l:d 
xa 0 : GOSUB Exp1odeBombs:GOSUB Add 
Bomb· 
IF ty<4 THEN y=ty+l : dy=1:dx=0 :GO 
SUB Exp l odeBombs:GOSUB AddBomb. 
IF FS(0)< 1 OR FS(l)<l THEN e= l. 
y=ty:u(y , x)-u(y , x)-j(y ,x): GOS UB 
PlaceBomb:IF u(y , x ) =0 THEN p(y , x 
)20. 

RETURN· 
• 
AddBomb:~ 

IF p{y , x)<)tu+l THEN FS(tu )=FS(t 
u)+u(y , x) :FS( - tu+l)=FS( - tu+l) - u( 
y,x). 
p(y,x)=tu+1:u(y,x)=u(y,x)+1:GOSU 
B PlaceBomb :RETURN. 
• 
DrawGrid: . 
FOR y=0 TO 4:yy=32*y+16:FOR x=0 
TO 5 : xxe 36*x+51. 
LINE(xx,yy)-(xx+34.yy+30).2,b. 
NEXT x,y. 
GET(xx+1 , yy+l)-(xx+33 , yy +29),er : 
RETURN~ 

• 
DrawCursor:~ 

yy=32*y+15 : xx - 36*x+50. 
LINE(xx , yy)-(xx+36 , yy+32),co,b. 
LINE(xx+2,yy+2)-(xx+34 , yy+30).co 
. b • 
RETURN~ 

• 
PlaceBomb: · 
yy=32*y+15:xx- 36*x+50 : r-0:bns co-
6. 
PUT(xx+2,yy+2) , er,PSET:k=u(y , x)+ 
l : IF k=6 THEN k- S. 
ON k GOTO b0,bl,b2,b3,b4,b4~ 
b0: RETURN~ 

bl : PUT(xx+bx(1,k- 1) , yy+by(l,k- l 
» , s(0 , bn):RETURN. 
b2: FOR j - l TO k-l:PUT(xx+bx(2 , j 
)+n(r,j) . yy+by(2 , j)+n(r, j»,s(0, 
bn) : NEXT : RETURN. 
b3: FOR j~l TO k- l:PUT(xx+bx(3 ,j 
)+n(r,j),yy+by(3,j)+n(r , j)~ .s( 0, 



bn) :NEXT: RETURN-*

b4: FOR j=l TO k-1:PUT(xx+bx(4,j

)+n(r,j),yy+by(4,j)+n(r,j)),s(0,

bn) : NEXT: RETURN-*

■«

CheckNeighbor:*

fp=l:IF y>0 THEN IF p(y-l,x)=2 T

HEN ay=y-l:RETURN*

IF X>0 THEN IF p(y,x-l)=2 THEN a

X=x-1:RETURN*

IF x<5 THEN IP p{y,x+l)=2 THEN a

x=x+l:RETURN*

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

y=y+l: RETURN-*

fp=0:RETURN*

Computer:*

xt=0:FOR y= TO 5*

THEN rt(i)=

rt(i)=

TO 4: FOR X=C

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

=y:tx{Xt)=X*

NEXT X,y*

LOCATE 24,15:COLOR 3,0:PRINT "Th

inking..."r *

FOR i=l TO xt:rt(i)=0:tr(i)=0:y=

ty(i):x=tx(i):GOSUB CheckNeighbo

r*

IF fg=l AND fp AND u{y,x)>0 THEN

EndComputer*

IF u(y,x)+l=j(y,x) THEN *

IF fp=l AND u{ay,ax)+l=j(ay,ax)

THEN rt(i)=6:GOTO CheckNext*

IF fp=l THEN rt(i)=2:GOTO CheckN

ext*

IF fp=0 THEN rt(i)=l:GOTO CheckN

ext*

END IF*

IF j(y,x)=2 THEN*

IF fp=0 AND u(y,x)=l THEN rt(i)=

lsGOTO CheckNext*

IF fp=0 AND u(y,x)=(

4:GOTO CheckNext*

IF fp=l AND u{y,x)=l THEN

4:GOTO CheckNext*

END IF*

IF u(ay,ax)+l=j(ay,ax) THEN rt(i

)=1;GOTO CheckNext*

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

IF fp=l AND u(ay,ax)+l<j(ay,ax)

THEN rt{i)=5:G0T0 CheckNext*

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

ext*

rt(i)=2:G0T0 CheckNext*

END IF*

IF fp=0 THEN rt(i)=2:GOTO CheckN

ext*

rt(i)=l*

CheckNext: NEXT:zt=0:ab=6*

WHILE zt=0-«

FOR i=l TO xt:IF rt(i)=ab THEN z

t=zt+l:tr(zt)=i*

NEXT:ab=ab-l*

WEND*

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

EndComputers LOCATE 24,15:PRINT

"j:fg=fg+l:RETURN*
4

ExplodeBombs:*

J1=J1+1:xx=xl-bx(l,1):yy=yl-by(l

,1):s=1087:bn=co-6*

WAVE 0,SIN:SOUND 660,-5,255*

FOR j=l TO 500:NEXT:SOUND 0,0,0*
PUT(X x+bx(Kl,Jl}+n(r,Jl),yy+by(K

l,Jl)+n(r,Jl)),s(0,bn)*
IF dy=0 THEN *

X2=xl+3 5*dx:dx=dx*4:PUT(xl,yl),3

(0,bn)*

FOR i=xl TO X2 STEP dx:S=s-40:SO
UND S,l,50*

PUT(i.yl),s(0,bn):PUT(i+dx,yl),s
{0,bn):NEXT*

PUT(xx+3,yy+3),er*
ELSE*

Y2=yl+31*dy:dy=dy*4:PUT(xl,yl),a

(0,bn)*

FOR i=yl TO Y2 STEP dy:s=s-40:SO

UND s,1,50*

PUT(xl,i),s(0,bn):PUT(xl,i+dy),s

(0,bn):NEXT*

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

END IF*

RETURN*

4

InitShapes:*

RESTORE RedBomb*

FOR j=0 TO 1:FOR i=0 TO 42*

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

i,j:RETURN*

RedBomb: DATA B,D,3,200,400,400,

0,1800*

DATA 3000,1B00,A00,400,A00.1B00,

0,0*

DATA 0,0,0,E00,2780,4FC0,E4E0,F5

E0*

DATA FBE0,F5E0,64C0,3F80,E00,200

,400,400*

DATA E00,3F80,7FC0,E4E0,F5E0,FBE

0,F5E0,64C0*

DATA 3F80,E00,3F80*

4

GreenBomb: DATA B,D,3,200,400,40

0,E00,3F80*

DATA 7FC0.FFE0,FFE0,FFE0,FFE0,7F

C0,3F80,E00*

DATA 0,0,0,E00,2780,4FC0.E4E0,F5

E0*

DATA FBE0,F5E0,64C0,3F80,E00,200

,400,400*

DATA E00,3F80,7FC0,E4E0,F5E0,FBE

0,F5E0,64C0*

DATA 3F80,E00,3F80*

Program 4. Apple II Chain
Reaction

Version by Tim Midkiff, Editorial

Programmer

r- 10 DIM LK4.5) ,L(4,5) ,J(4,5),B

X C4.5>,BY<4,5),RT<30>,TR(3

0).rx<30),TY<30)

EF 15 FOR I « 1 TO 3j FDR J = I

TO 4:J (I,J) = 4: NEXT :J(I

,0) = 3: J(I,5) =3: NEXT

E3 20 FDR J = 1 TO 4:J(0,J> = 3:

J(4,J> = 3: READ A,B:J<A,B

) = 2: NEXT

B8 25 DATA 0,0,0,5,4,0,4,5

W 30 TEXT : HOME : VTAB 8: HTAB

14: PRINT "CHAIN REACTION

C5 35 VTAB 12: HTAB 9: PRINT "NU

MBER OF PLAYERS (1/2>?"|

26 40 GET k*: IF K* < > "1" AND

K* < ) "2" THEN 40

3! 45 NP = VAL (K*>: IF NP = 2 T

HEN 310

5B 50 VTAB 16: HTAB 10: PRINT "C

OMPUTER FIRST (Y/N)?"i

#3 55 GET K*: IF K* < > "Y" AND

K* < > "N" THEN 55

6C 60 TU = ABS (K$ = "Y")

It 310 HER : VTAB 21: HTAB 14: P

RINT "CHAIN REACTION";: G

DSUB 1000

ti 370 TU = - TU + 1

If 380 IF NP = 1 AND TU = 0 THEN

G05UB 1970: GOTO 420

5B 390 GDSUB 540

SI 410 IF L<Y,X) = - TU + 2 THEN

390

BI 420 U(Y,X) = U(Y,X) + 1:FS(TU

) = FS(TU) + 1: IF L<Y,X)

= 0 THEN L(Y,X) = TU + 1

CC 43D GOSUB 1300

440

BI 445

29 450

52 455

fl? 460

IF UtY.X) = J(Y,X) THEN 4

50

GOTO 370

E = 0:FG = 0: FOR A = 0 T

0 4: FOR B = 0 TO 5:Y = A

: X = B

IF U(Y,X) > = J(Y,X) AND

E = 0 THEN FG = 1: GOSUB

710

NEXT B,A: IF E = 1 THEN 4

70

IF FG = 1 THEN 450

GOTO 370

HTAB 16: VTAB 23: PRINT "

GAME OVER";: FOR I = 1 TO

1000: NEXT

HTAB 6: PRINT "PRESS SPAC

E BAR TO PLAY AGAIN.";

POKE 49168,0:K = PEEK (49

152) - 128: IF K < > 32 T

HEN 490

RUN

X - HXtTU + 1):Y = HY<TU

+ 1): HCOLOR= TU I 4 + Is

GOSUB 1200: POKE <4916B)

IS 545 DX = 0:DY = 0:K ' PEEK (4

9152) - 128: IF K < 0 THE

N 545

24 548 K* = CHR* <K>: POKE 49168

,0: IF K« = " " THEN HCOL

0R= 4: BOSUB 1200tHX(TU +

1) = X:HY(TU +1) = Y: R

IB

B5

CA

45

IB

IF

463

465

470

480

490

500

540

97

BE

79

E2

IE

23

550

560

570

5B0

585

590

ETURN

IF Kt

THEN

IF Kt

THEN

IF Kt

THEN

IF Kt

THEN

IF DX

545

=

DY

*

DV

=

DX

=

DX

-

HCOLOR=

"I

o

11M

"J

=

-

0

4:

" THEN

- 1

" THEN

1

" THEN

- 1

" THEN

1

AND DY

GOSUB

IF

IF

IF

IF

Y

Y

X

X

= 0

1200

>

<

>

<

0

4

0

5

THEN

sX =

X + DX:Y = Y + DY: HCOLO

R= TU * 4 + 1: GOSUB 1200

: GOTO 545

Of 710 R = 0:YY = 30 * Y:XX = 38

* X + 30

ED 715 FOR I = 1 TO U<Y,X>:5 = P

EEK ( - 16336): FOR J = 1

TO 5: NEXT J, I

K 720 UfY.X) = U(Y?X) - J(Y,X):

GOSUB 1300

D5 730 IF U(Y,X) = 0 THEN L(Y,X)

= 0

B! 740 TX = X:TY = Y

92 750 IF TX > 0 THEN X = TX - 1

: GOSUB 800

«1 760 IF TX < 5 THEN X = TX + 1

: GOSUB 800

6ft 770 X = TX; IF TY > 0 THEN Y

» TY - 1: GOSUB 900

68 7B0 IF TY < 4 THEN Y = TY +■ 1

: GOSUB 800

84 790 IF FS<0) < 1 OR FS<1) < 1

THEN E = 1

82 795 Y = TY: RETURN

B4 800 IF L(YfX) < > TU + 1 THEN

FS(TU) = FS(TU> + U(Y,X)

:FS( - TU + 1> - FS( - TU

+ 1) - U(Y,X)

J7 810 L(Y,X) = TU + 1:U(Y,X) =

U(Y,X) + 1:3 - PEEK ( - 1

6336): 60SUB 1300! RETURN

67 870 LP = 0: IF Y > 0 THEN IF

L(Y - 1,X> » 2 THEN AY =

V - 1: GOTO 960

9C 890 IF X > 0 THEN IF L(Y,X -

1) ■ 2 THEN AX - X - 1: G

OTO 960

n 910 IF X < 5 THEN IF L(Y,X +
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bn):NEXT : RETURN~ 
b4 : FOR j=l TO k - 1:PUT(xx+bx(4,j 
) +n (r , j) ,yy+by (4 , j) +n ( r , j) ) , s (0, 
bn) :NEXT : RETURN~ 

• 
CheckNeighbor:~ 

fp=l :IF y>0 THEN IF p(y- l,x)=2 T 
HEN ay=y- l:RETURN~ 

IF x>0 THEN IF p(y , x-l)=2 THEN a 
x:::x - l :RETURN~ 

IF x<S THEN IF p(y ,x+l)=2 THEN a 
x=x+l: RETURN~ 
IF y< 4 THEN IF p(y+l,x)=2 THEN a 
FY+ 1 : RETURN~ 
fp=0 : RETU RN~ 

• 
Computer :~ 

xt=0 : FOR y=0 TO 4:FOR x=0 TO 5~ 

IF p(y,x)<>2 THEN xt=xt+l : ty(xt) 
=y : tx(xt)=x~ 
NEXT x,y~ 
LOCATE 24 , lS : COLOR 3,0:PRINT "Th 
inking ... ": ~ 
FOR i=l TO xt :r t(i)=0 :tr (i)=0 :y= 
ty(i) : x=tx(i) :GOSUB CheckNeighbo 
r' 
IF £g=l AND £p AND u(y,x»0 THEN 
EndComputer" 
IF u(y,x)+l=j(y , x) THEN" 
IF fp=l AND u(ay , ax )+l=j(ay, ax) 
THEN rt(i)=6 : GOTO CheckNext~ 
IF fp=l THEN r t(i)=2 :GOTO CheckN 
ext" 
IF fp=0 THEN rt(i)=l:GOTO CheckN 
ext" 
END IF" 
IF j(y,x)=2 THEN" 
IF fp=0 AND u(y,x)=l THEN rt(i) = 
l : GOTO CheckNext" 
IF fp=0 AND u( y, x)=0 THEN rt( i)= 
4 :GOTO CheckNext" 
IF fp=l AN D u{y,x)=l THEN r t( i)= 
4:GOTO CheckNext" 
END IF" 
IF u(ay,ax)+l=j(ay,ax) THEN rt{i 
)=l :GOTO CheckNext" 
IF u(y , x)+2>~j(y,x) THEN" 
IF £p=l AND u(ay , ax)+l<j(ay , ax) 
THEN rt(i ) =5:GOTO CheckNext" 
IF fp=0 THEN r t( i)=3 : GOTO Ch eckN 
ext " 
r t(i)=2 : GOTO CheckNext" 
END IF" 
IF fp=0 THEN rt(i)=2 :GOTO CheckN 
ext" 
rt(i) = l" 
CheckNext : NEXT:zt=0:ab=6 " 
WHILE zt=0" 
FOR i=l TO xt:IF rt(i)=ab THEN z 
t=zt+ l : tr(zt)=i~ 
NEXT : ab=ab-l" 
WEND" 
dh=INT(zt*RND)+l : hd=tr(dh):y=ty( 
hd) : x=tx(hd)" 
EndComputer : LOCATE 24 , 15:PRINT 
" " ; :fg=fg+l:RETURN~ 

• 
ExplodeBombs :~ 

J 1=Jl +l: xx=x l - bx(1,1):yy=yl - by(l 
,1):s=1087:bn=co- 6" 
WAVE 0,SIN:SOUND 660, .5 , 255" 
FOR j=l TO 500: NEXT :SOU ND 0 , 0,0" 
PUT(Xx+bx(K1, Jl )+n(r,Jl) , yy+by(K 
1,Jl)+n(r,Jl»,s(0,bn)" 
IF d y=0 THEN " 
X2=xl+3S*dx : dx=dx* 4:PUT(xl,yl), s 
(0,bn)" 
FOR i=xl TO X2 STEP dx : s=s- 40 : S0 
UNO 5 . 1.5o" 
PUT(i . yl),s(0 . bn) :PUT(i+dx.yl), s 
(0 , bn) :NEXT" 
PUT(xx+3.yy+3),er~ 
ELSE" 
Y2=y1+31*dy:dy=dy*4:PUT(xl,yl),s 
(0,bn)" 

FOR i =yl TO Y2 STEP dy :s=s -40 : S0 
UNO 5,1,50" 
PUT(xl ,i),s (0 . bn):PUT(xl,i+dy),s 
(0 . bn) :NEXT" 
PUT(xx+3,yy+3),er" 
END IF" 
RETURN" 

• 
InitShapes :" 
RESTORE Red Bomb" 
FOR j=0 TO l : FOR i=0 TO 42" 
READ a$:s(i , j )=VAL( " &H " +a$) : NEXT 
i , j : RETURN" 

• 
RedBomb : DATA 8 , 0 , 3 ,200 , 400 , 400, 
0 .1800" 
DATA 3000,lB00,A00,400,A00,lB00. 
0,0" 
DATA 0,0,0,E00,2780 , 4FC0, E4E0,F5 
E.' 
DATA FBE0 ,F5E0 , 6 4C0,3F80 , E00,200 
,400 ,400 " 
DATA E00 . 3F80 , 7FC0 , E4E0,F5E0 , FBE 
0,F5E0 , 64C0" 
DATA 3F80 , E00 , 3F80" 

• 
GreenBomb : DATA 8 , 0 , 3 . 200.400,40 
0,E00,3F80" 
DATA 7FC0,FFE0,FFE0,FFE0,FFE0,7F 
C0 ,3FB0 , E00" 
DATA 0 . 0 . 0 , E00,2780,4FC0,E4E0 . FS 
E.' 
DATA FBE0 , F5E0 , 64C0 . 3F80 . E00 . 200 
. 400,400" 
DATA E00.3F80 ,7FC0,E4E0 , FSE0,FBE 
0,FSE0,64C0" 
DATA 3F80 , E00 . 3F80" 

Program 4. Apple II Chain 
Reaction 
Version by Tim Midkiff, Editorial 
Programmer 

F~ 10 DIH lI( 4 .5 l .L(4,SI,J(4,5I,B 
X(4.S).BY(4 , SI,RT(3e),TR(3 
0). rx (30) . TV (30) 

~f 15 FOR I "" t TO 3 : FOR J = 1 
10 4:JII,J) ::: 4: NEXT :J(I 
, 0 ) :: 3 :J(J,S) ::: 3: NEXT 

f ! 20 FOR J ::: t TO 4:J (0, J) ::: 3 : 
J(4~J) :: 3 : READ A,B:J(A,B 
) = 2: NEX T 

a& 25 OATA 0,0 . 0.5,4,0,4,5 
ill; 30 TEXT : HOHE : VTAS 8: HTAB 

14: PRINT "CHAIN REACTION 

(5 35 VT AS 12 : HTAB 9: PRINT " NU 
MBER OF PLAYERS ( l IZ)?"; 

26 40 GET K$: IF K$ < > "I" AND 
KS < > " 2" THEN 4 0 

3! 4 5 NP ::: VAL ( Kiil : I F NP = 2 T 
HEN 3 10 

58 50 VTAB 16 : HTA B 10: PRINT " C 
OMPUf.ER F I RS T (YIN) ? " ; 

, J 55 GET KS : IF K$ ( > "Y" AND 
K$ < > " N " THEN 5 5 

tC 611' TU ::: ASS (KS = "Y " ) 
i f 3 10 HGR : VTAS 2 1 : HTA8 14 : P 

R IN T "CHAIN REACTION " ;: G 
asue 1000 

08 3 70 TU = - TU + 1 
1F 380 IF NP = 1 AND TU = 0 THEN 

BOS US 19 70 : GOTO 420 
58 390 GOSU S 540 
OJ 4H'I I F L(Y,XI ': - TU + 2 THEN 

390 
!2 420 U(V,X) "" U (V,X) + I : FSCTU 

) = F S(TU ) + 1 : IF l eV , X ) 
': ~ THEN l ( V,X ) = TU + 1 

CC 430 GOSUB 1 3~0 

A3 4 40 IF U(V,XI = J(V,Xl THEN 4 
50 

!l 445 GO TO 370 
19 450 E '" 0: FG 0 : FOR A = 0 T 

o 4 : FOR e = 0 TO 5:V A 
: X = e 

51 455 IF U(V.X) > '" JeV,XI AND 
E = 0 THEN FG '" 1: Go s u e 
710 

A2 460 NEXT B.A: IF E = 1 THEN 4 
70 

46 463 I F FG '" 1 THEN 450 
B~ 465 GOTO 370 
CA 470 HTAS 16: VTAS 23 : PRI NT 

GAME OVER"; : FOR I '" 1 TO 
100111: NEX T 

4S 480 HTAS 6: PR I NT "PRESS SPAC 
E BAR TO PLAY AGAIN ."; 

es 490 POKE 4 9 168, 0 : K PEEK ( 49 
1521 - 128: IF K < > 32 T 
HEN 490 

11 1 500 RUN 
IF 540 X = Hxe TU + 1 ):V ::::: HY(TU 

+ II : HCOlDRm TU • 4 + 1 : 
GOSUe 1 20~: POKE (49 168 1 

, 0 
98545 OX :::: 0 : DV = 0:K = PEEK ( 4 

9 152) - 12 8 : IF K < " THE 
N 5 4 5 

a 548 K S = CHR'$ (K): POKE 4 9 168 
,0 : I F K. '" " " THEN HeOl 
OR= 4 : BOSUe 1200: H X( TU + 

1) = X:HY( TU + 1 ) = Y : R 
ETURN 

q1 550 I F K. = " I " THEN IF V > " 
THEN OY '" - 1 

BE 560 I F Kt; :::I "M " THEN IF Y < 4 
THEN OY ,. 1 

99 570 IF KS = " J " THEN I F X > 0 
THEN OX = - 1 

C2 580 I F Kt; = " K " THEN IF X < 5 
THEN OX "" 1 

9E 585 I F DX .. 0 AND OY ::: 0 THEN 
5 4S 

23 59121 HeOLOR'" 4: GOSUe 1200 : X :c: 

X + OX:Y :c: Y + OV: HeOLO 
R= TU • 4 + 1: GOSUS 1200 
: GOTO 5 45 

01 710 R = 0: YY ::: 30 • Y : XX = 3 8 
'X+30 

ED 715 F OR I = 1 TO U (Y,X) :S "" P 
EEK ( - 163 36 ) : FOR J m 1 

TO 5: NEXT J, I 
IC 720 U (Y,XI = U( Y,X) - J( Y , X): 

80SUe 1300 
D5730 I F U (Y , X) 

= 0 
o THEN L (Y , X) 

at 749 TX = X:TY Y 
12 759 IF TX > 0 THEN X .. T X -

: GOSUe 80" 
14 769 IF T X < :5 THEN X "" T X + 

GOSUe B~0 
6A 770 X = T X: IF T Y > 0 THEN Y 

.. T Y - 1: BOSUe B00 
68 7B~ I F T Y < 4 THEN Y "" TY + 

: BOSUe B00 
84790 I F F S C01 < 1 OR FS( l) < 1 

THEN E II: 1 
82 795 Y = TY: RETURN 
84809 IF l(Y,X} < > TU + I THEN 

FS (TU ) - FS (TU) + U( Y, X) 
: FS( - TU + II .. F9( - TU 

+ 1) - U(Y ,X ) 
31 81 9 l (Y , X) '" TU + I:U (Y , X} 

U (Y,X) + 1 :9 - PEEK ( - 1 
6336 ) : GOSUe 1300= RETURN 

61 8 70 LP "" 0 : IF Y > 0 THEN I F 
Le Y - I , X ) .. 2 THEN AY ,. 
Y - 1: GOTO 960 

9C 8 90 IF X > 0 THEN I F L( Y, X -
1) - 2 THEN AX - X- I: G 
OTO 960 

7D 91 0 I F X < 5 THEN IF l ey, x + 
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SUPER VALUES
PROT1CTO KNURPRI/KS

SINGLE SIDED/DOUBLE

DENSITY DISKS

.29 ea.
100% Certified SW floppy disks. lifetime
Warranty, automatic lint cleaning liner

included. 1 Box of 100 $29.00 List $1.99 ea.

SALE $.29 ea.

VOICE SYNTHESIZER

SALE $20 OS
&i^ • ^%J List $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

ncluded 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 $20 OS
*1^r •J7%J List $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 SALE

$29.95

1200 BAUD MODEM

SALE $70 OS
I Z7 •-*+} List $199

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

$199.00 SALE $79.95

SOFTWARE
ACCISS

ACTION PACK (D) S19.9S
LEADER BOARD (D) 13.95
COURSES FOR LEADER BOARD (D) ».«

MACH 5 (O !»■«
MACH 128 (O »■«
TENTH FRAME (D) 13.95

ACCOLAM

ACE OF ACES (D) «»•!*
DAM BUSTERS (D) «■«
ACCOLADE FOOTBALL (D) 19.95

FIOHT NIGHT (D) !«■**
HARDBALL (D) ».»
LAW OF THE WEST (D) H.W
KILLED UNTIL DEAD (D) ».»

COIMI

SUPER HUEY II <D) SW.95
TALLADEGA (D) »■»
BEYOND FORBIDDEN FOREST (D) 14.95

■Cl

PRO GOLF BY TOM WEISKOPF (D) $11.95

MR. TESTER (D) 5.W

PRINTERS LIB. I(D) 1.95

PRINTERS LIB. 2 (D) 1.93
DATABASE MOR./PLUS FOR C128 (D) 14.95

TASK FORCE (D) 4JS

MOOOWUND

PRINT SHOP (D) 527,95

GRAPHICS LIB. 1,2 or 3 (D) 15.95

COMPANION (D) 22.95

TOY SHOP (D) ».«

WHERE IS CARMEN SAN DIEGO (D) 21.95
GRAPHICS LIB. HOLIDAY ED. (D) 15.95

DATA IAST

COMMANDO (D) SI2.95

KARATE CHAMP (D) 22.95

KUNG FU MASTER (D) 22.95

DATA SOFT

221 B BAKER STREET (D) 111.95
MERCENARY (D) U.9S

NEVER ENDING STORY (D) 1S.95
MIND PURSUIT (D) 1S.95

VIDEO TITLE SHOP (D) 18.95

THEATRE EUROPE (D) 19.95

DiSIGNWAH

BODY TRANSPARENT (D) $26.95
EUROPEAN NATIONS & LOCATIONS (D) 19.95

STATES AND TRAITS (D) 19.95
ELECTRONIC ARTS

HEART OF AFRICA (D) ».95

ONE ON ONE (D) 9.95
PINBALL CONTRUCTION (D) 9.95

MUSIC CONSTRUCTION (D) 9.95

RACING DESTRUCTION (D) 9.95

MARBLE MADNESS (D) 24.95
CHESSMASTER (D) 26.95

BATTLEFRONT (D) 26.95

LORDS OF CONQUEST (D) 22.95

■LUI CHIP

BARON (D) ."■. $16.95

MILLIONAIRE (D) 1S.95
TYCOON (D) 16.95

IPfX
CHAMPIONSHIP WRESTLING (D) $23.95
FAST LOAD (Q 22.95

MOVIE MONSTER (D> 23.95

WINTER GAMES (D) 13.95

WORLD GAMES (D) 14.95
WORLD KARATE (D) 11.95

WORLD'S GREATEST FOOTBALL (D) 22.95

mm

COLOSSUS CHESS (D) $22.95
ELITE 64 (D) 19.95

FRANKIE GOES TO HOLLYWOOD (D) 21.95

BATTLE OF BRITAIN/BATTLE OF MIDWAY (D) 9.95

IWO J1MA/FAULKLANDS (D) 9.95
TALKING TEACHER (D) 24.95

Ml—TfCH EXPRESSIONS

CARD WARE (D) $7.95
HEART WARE (D) 7.95

PARTY WARE(D) 9.95

WARE WITH ALL KIT (D) 9.95
JINGLE DISK (D) 5.95

HOLIDAY PRINT PAPER (D) 7.95

SUB—LOGIC

FLIGHT SIMULATOR II (D) S31.95
JET (D) 26.95

FOOTBALL <D) 17.95
BASEBALL (D) 31.9S

S.S.I.

ROADWAR 2000 (D) S23.95
BATTLE OF ANTIETAM (D) 31.95

GETTYSBURG (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

HAYDN

SARGON II {D) $9.95
SAT VERBAL (D) 14.95
SAT MATH (D) 14.95
SAT PRAT1CE TEST <D) 14.95

SOFTSYNC

ACCOUNTANT. INC. CI28 (D) $59.95

DESK MANAGER (D) 24.95

KID PRO QUO (D) 22.95
MODEL DIET (D) 18.95

TRIO C64 (D) 29.95
SPINNAKER BUY 1 GET 1 FREE

DELTA DRAWING (O $9.95
NUMBER TUMBLERS (C) 9.95

SEA SPELLER (C) 9.95
UP & ADD'EM <O 9.95

BEST SERVICE IN THE

U.S.A. • 90 DAY

REPLACEMENT

WARRANTY • ONE DAY

EXPRESS MAIL • 15 DAY

FREE TRIAL • OVER 500

PROGRAMS • A CUSTOMER

LIST OF OVER 3,000,000

LARGEST IN THE U.S.A.

CALL FOR FREE

CATALOG WITH $2.00

OFF COUPON!

SPECIAL BONUS

COUPON

We pack a special software discount

coupon with every Commodore 64

Computer, Disk Drive, Printer, or

Monitor we sell! This coupon allows

you to SAVE OVER $250 off sale

prices!

(EXAMPLES)

PROFESSIONAL SOFTWARE

COMMODORE 64

Name List Sale Coupon

B. I. Homepak

Super Hucy II

Flight Control Joystick

Newsroom

Leader Board

TV Tuner

Commando
Create with Garfield

Geos

SAT The Perfect Score

World Games

Millionaire

Trinity

C128 Partner

Robotics Workshop

C128 Programmers

Reference Guide

$49.95

S 19.95

$19.95

$49.95

$39.95

$99.95

$34.95
$29.95

S59.95

$69.95

$39.95

$29.95

$34.95

$69.95

SI49.95

$21.95

$19.95

S14.95

S12.95

$32.95

$23.95

$49.95

$23.95

S16.95

$39.95

$42.95

$24.95

$16.95
$24.95

$49.95

$124.95

$12.95

$17.95

$12.95

$10.00

$29.93

$22.95

$39.95

$21.95

$14.95

$37.95

$39.95

$22.95

$14.95

$22.95

$44.95

$114.95

$9.95

(See over 100 coupon items in our catalog.)

Write or Call for sample

Special Software

Coupon!

PHONE ORDERS

8 a.m.-8 p.m. C.S.T. Weekdays

9 a.m. -12 noon C.S.T. Saturdays

382-5244

Add $3.00 for shipping, handling, and insurance. Illinois residents please add 6'/i %

tales tax. Add $6.00 for CANADA. PUERTO RICO, HAWAII, ALASKA, APO-FPO

orders. All orders must bo In U.S. Dollars. WE DO NOT EXPORT TO OTHER

COUNTRIES EXCEPT CANADA. Enclose Cashier Check, Money Order or Personal
Chock. Allow 14 days lor dolivory, 2 to 7 days for phone orders. 1 day express mail.

Prices S Availability subject to change without notice. Hardware shipping prices

vary according to weight. Please call for amount. No APO-FPO for Monitors.

VISA—MASTER CARD—CO.D. C.O.D. on phone orders only.

THE PROTECTO WARRANTY
All Protecto's products carry a minimum 90 day warranty. If anything

fails within 90 days from the date of purchase, simply send your producl
to us via United Parcel Service prepaid. We will IMMEDIATELY send you

a replacement at no charge via United Parcel Service prepaid. This
warranty proves that We Love Our Customer*.

SAVE 
SINGLE SIDED/DOUBLE 

DENSITY DISKS 

.29 ea. ;;:~~U~~~i'~: l00'll Certified 5!-\' floppy disks. .. .............. .. ............. "' ... 
Warraaiy, automatic lint cleaning 3 (0 ) ........................... 1.5.'5 

included. 1 Box of 100 529.00 List 51.99 .......... .. . :::::::: ::::: :: : : : ~~ 
SALE 5.Z9 .... . ................ ,. ... 

VOICE SYNTHESIZER .... . ...... 15 ... 
...... .. .. .. ...... .. ... ... ........ m." 

SALE 

BEST SERVICE IN THE 
U.S.A. - 90 DAY 

REPLACEMENT 
WARRANTY - ONE DAY 
EXPRESSNUUL -15 DAY 
FREE TRIAL - OVER 500 

PROGRAMS - A CUSTOMER 
LIST OF OVER 3,000,000 

LARGEST IN THE U.S.A. SALE $29 95 ... .. .......................... 2l.95 • List $89 . .. . . . . ...................... 2l.95 .... _ _ _______ ______ _ 

plug it in and you can program words 
sentences, adjust volume and pitch, 
talking adventure games, sound action 

and customized talkies! PLUS ".,Q ." value) TEXT TO SPEECH program 
linclud.:d FREE. (Disk or Tape) List S89.00 

529.95 

VOICE COMMAND 
MODULE 

EET 'D) .... . ..•..••. '" ••. ••. . . ...• SI'.95 
,-,,,_·.·· c, ....... .. ..... , .......... 1'.95 

(0) ••••••••••••••••••••••••• 11.95 
...•......•.. .... .•..•........•.. 1 •• " 
(0 ) ..•...........•... . .......•.. 1 • • 95 

(D) ..•......•..•...•............ • 9." 

. . .... . Sl6.95 
.. ,_ .... .... • ' .95 

.... ... . .. ........... . . . ... 1'.95 

...... . _, ., . . . . . . ....... , ••... 59.95 
.. .. . .•........•• ••• , ....•... _, . 9,95 

. .. ....• •............. . . '.95 
......................... ,." 
.. . .. . . ..••.......... .... t .95 

.......•..•... • •• ••...... ... . lA.95 

CALL FOR FREE 
CATALOG WITH $2.00 

OFF COUPON! 

SPECIAL B(l:\US 
COUPO:\ 

SALE $29.95 l"'$80 ... ......... .............. ..... pack a special software discount .............................. · .. II~:Tr~:~,:~I·th every Commodore 64 . . .... ..... .••............ n.95 . 

The VCM is a speech recognition device that I'~~~:~~~~""""""""":-""""'''''''' ' ' . SI6.95 ' Disk Drive, Printer, or Jets you give commands to your C-64 with 11' Th' all (0 ) ........... . ........... ........... 16... we se. IS coupon ows 
your voice. List $79.95 SALE 529.95 .... .......... ................. ..... you to SAVE OVER S2S0 off sale 
SUPER AUTO DIAL MODEM WRESTLING (D) .... ............. Sl3... prices! 

SALE $29 95 ........... ::::::::::::::: ::::::::::::i: ..... -"!!!!'!"~~--
.• . .•..•.... ..... . ........ 13.95 

• l'., $99 .......................... ,. ... 

. " ......... to use than dialing your telePhone·IM:~~~~:::).~~·rn"~".LL CD)::::::::::::::: ~:= 
II on-line clock, dialing from 

I;~~~~~~~~ c~a':~~~~rs, ana'!d d~~~~ ~m~~~i~~eh~' II~~~~CH~ESS~~~'O~)·~"~· 7."~"?"g":)·I~···:::::::::::::: ~:= Name 

PROFESSIONAL SOFTWARE 
COMMODORE 64 

II exclusive easy to use program for (O) ..... ............... :::: ::: B. 1. Homepak 
down loading to printer and disk ............... , ........... 14.95 Super Huey II 

$ 00 Flight Control Joystick 
lkst in U.S.A. List 99. .. ................................ S1.95 Newsroom 

.............•.....•.•• • ••......... 1.95 Leader Board 

1200 BAUD MODEM 1~,WWr:..i~~t!Ki·"'oi ::::::::::::: : :::::::::: : ::: ~.;.:~~o 
SALE $79 95 1~~~~,~~~::~p~APER·{D) ::::::::::::::::::::::::: ;:= &:tewilhGarrield 

• List$l~ 11(0) .. ....... .... . . ......... 531 .95 SAT The Perrect Score 
World Games 

Same features as the above modem a1~)?s~I~~::i.t : :::: :::::::::: ::: ::::::::::::::::::: ~:: Milliona.ire 
with C-l28 mode and 1200 Baud speedi-~ ......... ...... ...................... 31 .95 Trinity 

S.I . I. Cl lS Partner 
SI99.00 SALE $79.95 RO .... OWAR lOOO (0) ....................•••••...... W .95 Robotics Worksho p 

List 
$49.95 
519.95 
519.95 
$49.95 
539.95 
599.95 
534.95 
529.95 
559.95 
569.95 
539.95 
529.95 
S34 .95 
$69.95 

S149.95 
521 .95 

Sale COUPOD 
S19.95 S17 .95 
S14.95 S12.95 
512.95 SIO.OO 
$32.95 $29.95 
$23 .95 $22 .95 
$49.95 539.95 
$23 .95 $21 .95 
$16.95 514.95 
$39.95 $37.95 
$42.95 $39.95 
S24.95 $22.95 
516.95 $1 4.95 
$24.95 $22.95 
549.95 $44.95 

$1 24.95 $114.95 
$12.95 $ 9.95 SOFTWARE 1~;1~50~F ZANT:~',ET~;~:~~~::::::::::: :: :::::::::::: E:: CI28:e~~~:=O:de 

Ace". . ........... .. ............... .. ...... 13.95 (See over 100 coupon items in our cawog.) 
ACTION PACK (D) ....... . ....... .. ......... .... . .. "AJMP';GRU\:;IE····· ········· ··•········· ·•········· l4·

95 

LEADER BOARD 'D)..... .. .........................· 'D) ... . .. ........................ .. 34... Write or Call for sample 
COU RSES FOR LEADER BOARD (D) .. ... ........ .... . .............• ••....... •••.......... 34.95 

MACH ' 'C) ........................................ ~:::lll~m@.~\:~i Special Software 
MACH 128 (0....... ............ ............ . ..... .::::::::::::::: :: ::::::::::::::::::: ~::; Coupon'. FRAME (0).. ..... ........................ I." ACCOLA" ... ...... ............ .. ...... ...... . .""' ______________ _ 

(0 ) ..........•..•...• •.. ....•.•. 14.95 
ACE OF ACES (0 ) . ...•..•..•..•...•.••.••....•... IOfTSYNC 
DAM BUS1CR.S (0)..... ............ .. ......... . ..... ACCOUNTANT, INC. C l lS (0) ... ...... . ........... . $5'9.95 
ACCOLADE FOOTBALL (0 ) .•........ . ••..•.•. ' ... .. DESK MANAOER (D) ..•........ .... ...... .......... lo4 .95 
FIOHT NIOHT (0) .. . .. ... . .. ... .... ..... . .. . .. .. . .. KID P RO QUO ' D) U .. 
HARDBALL (D)........... ... ...... ... ............ . . ......... , .. . .. . .. . .. •. •.• . . .. .. . . . 
LAW OF THE WEST (0) .. . .• . .. . .. .. . • •.. •.. .. . .. .. . MODEL DIET (D) ................................... 11.95 
KILLED UNTIL DEAD (D) .... .. ....... , .. .. . .. . .. . . . I:II~Nc::.~~) ............................ au''; "00'; !' .. ,: 

I· ~~~~~Ri~~~I.:'~~~! 'c) .... . .. , .. . ................ $9.95 ................. ••. ...•........ $14.95 ...... . ... .. ....... .... ..... 9.95 
. ...•...•...•.... . . ...•..• . ........ 11.95 .......•....•..•... .... .... . 9.95 

FOREST (D) •........ .•. .•... . 14.95 .. ........•......... ' .95 

PHONE ORDERS 
8 a.m. -8 p.m. C.S.T. Weekdays 
9 a.m. - 12 noon C.S. T. Saturdays 
(312) 382-5244 

Add $3.00 10f' ,hipping . handling, and In,uranc.e. ill inois re sidents plea&e add 6~ % 
IoOle , ta x . Add $6.00 lar CANADA, PUERTO RICO. HAWAII, ALASKA, APO-FPO 
orden . All orde ... must be in U.S. Dolla .... WE DO NOT EXPORT TO OTHER 
COUNTRIES EXCEPT CANADA. EncJOIe Cashier Check . Money Order or Personal 
Check . Allow 1 ... doys for delivery, 2 to 7 days for phone orde .... I day expr." mail . 
Prices & Availa bility subject 10 change without notice. Hardwar. ,hipping prices 
va ry occording to weight . Please call tOf' a mount . No APO·FPO lar Monitors. 

THE PROTEcrO WARRANTY 

CARD-C.O.D. C.O.D. on 

All Protecto's products corry a m inimum 90 day warranty . If onythlng 
falls within 90 days f rom the date of purchase, simply send your product 
to us via United Parcel Service prepaid. We w l l l lMMEDIATEl Y send you 
a replacement ot no charge via United Pa rcel Service prepaid. This 
warronty proves that W. Lo". Our Cu.fome,... 



SAVE SUPER DEALS
(312) 382-5244 TO ORDKR

SALE

COMMODORE 64

COMPUTER
SALE$QQ nn*

^O»W ListS299

•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$17Q OS
A / S*^%JList $249

To run all that software and add to the

prestige of your system, you'll want the

1541 disk drive. Runs all of the 3,000 plus

pieces of software for the Commodore 64.

List $249.00 SALE S179.95

COMMODORE 128

COMPUTER

SALE $7OQ 00
Arf-7-7 • \3\J List $399

This powerful 128K computer has three

modes. One for C-64 software, one for C-

128 software, and one for CP/M business

software. List $399.00 SALE $299.00

340K 1571 DISK DRIVE

SALE $2*0 00*d*Jy • \J\J List $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

BIG BLUE PRINTER

List $199

This is the affordable printer you have been waiting for! This 8Vi" 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

List $499

The Comstar Aero 160 gives you a 10" carriage, 150-170 CPS, 9x9 dot matrix with double
strike capability for 18x18 dot matrix (near letter quality), high resolution bit image
(120x144 dot matrix), underline, back spacing, left and right margin setting, true lower

descenders with super and subscripts, prints standard, block graphics and special
characters. It gives you print quality and features found on printers costing twice as much!
(Centronics Parrallel Interface) List $499.00 SALE $199.00

PRINTER/TYPEWRITER

COMBINATION

SALE $|0Q QS
M-^^ • ^*J List $299

Superb Silver Reed letter quality daisy

wheel printer/typewriter combination, just

a flick of the switch to interchange. Extra

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 $170
List $349

This is one of the best values today. Print

letters, documents, ect., at 100 characters

per second and has Near Letter Quality

mode. Features are dot addressable

graphics, adjustable tractor and friction

feed, margin settings, pica, elite, condensed,

italics, super & subscript, underline, bold,

and double strike. Commodore Interface

Included. List $349.00 SALE $179.95

12" 80 COLUMN

MONITOR

SALE $70 05i^m^%J List $129

Super High Resolution green screen

monitor. 80 columns x 24 lines, easy to

read, plus easy to adjust control knobs.

Supreme Quality . Fantastic value, (cable

$9.95) List $129.00 SALE $79.95

14" COLOR MONITOR

SALE $110
X%JJT • 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

be use with VCR. One year Ltd. warranty,

(cable $9.95) List $329.00 SALE $139.95

14" RGB & COMPOSITE

COLOR MONITOR

SALE $ 2^7 00
**%J I • \J\J List $399

Must be used to get 80 columns in color with

80 column computers (C128 - IBM - Apple)

(RGB cable $19.95) Add $14.50 shipping.

List $399.00 SALE $237.00

TV TUNER

SALE $ 40 05
*T-X 9^7%J 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 S129.95 SALE $49.95

CALL BEFORE YOU ORDER:

• OUR PRICES MA Y BE

LOWER & AND WE OFFER

SPECIAL SYSTEM DEALS •

ATTENTION

COMPUTER CLUBS • DEALERS

We offer big volume discounts!

CALL TODAY

PROTECTO ENTERPRIZES
We Love Our Customers

22292 N. Pepper Rd., Barrington, Illinois 60010

(312) 382-5244 to order

SAVE 

COMMODORE 64 
COMPUTER 

SALE $98.00* List $299 

'You pay only $98.00 for the Commodore 
64 when you purchase a Pocket Writer 64 
word processor for only $39.95. List 
$299.00 SALE 598.00 

1541 DISK DRIVE 

SALE $179 • 95 List $249 

To run all that software and add to the 
prestige of your system, you'll want the 
1541 disk drive. Runs all of the 3,000 plus 
pieces of software for the Commodore 64. 
List $249.00 SALE S179.95 

BIG BLUE PRINTER 

SALE $ 39.95 ListSI99 

COMMODORE 128 
COMPUTER 

SALE $ 299.00 List $399 

This powerful 128K computer has three 
modes. One for C-64 software, one for e-
128 software, and one for CP/ M business 
software. List $399.00 SALE 5299.00 

340K 1571 DISK DRIVE 

SALE $ 259.00 List S349 

SALE 

12" 80 COLUMN 
MONITOR 

SALE $ 79.95 List St29 

High Resolution green screen 
Im"nillor. 80 columns x 24 lines, easy to 

easy to adjust control knobs. 
I~~,~r-,:~e Quality . Fantastic value. (cable 

List $129.00 SALE 579.95 

14" COLOR MONITOR 
SALE $139.95ListS329 

Double sided, single disk drive for the C-128 
allows you to use the C-128 mode plus CPM premium quality monitor comes with 
mode. 17 times faster than the 1541, and ISf.~~~;i'Dn~and audio hook up, High 
runs all the 1541 formats. List $349.00 11 clear screen, 40 columns x 24 
SALE S259.00 panel controls and more. Also 

with VCR. One year Ltd. warranty. 
--""ohlo$9.95) List S329.00 SALE S139.95 

This is the affordable printer you have been waiting for! This 8V2 " letter size. 80 column 
dot matrix, heat transfer printer features upper and lower case, underline, graphics. word 
processing. and much more. List $199.00 SALES39.95 

PREMIUM QUALITY 
150-170 CPS COMSTAR 

AERO 160 PRINTER 

SALE $199.00 List $499 

14" RGB & COMPOSITE 
COLOR MONITOR 

SALE $ 237.00 List 5399 
be used to get 80 columns in color with 

column computers (C128 - IBM - Apple) 
$19.95) Add S14.50 shipping. 

""".00 SALE 5237.00 

The Comslar Aero 160 gives you a 10" carriage, 150-170 CPS, 9x9 dot matrix with double 
strike capability for 18xl8 dOl matrix (near letter quality). high resolution bit image 
(120xl44 dOl 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 SI99.00 TV TUNER 

COMSTAR 1000 PRINTER SALE $ 49.95 List SIlO PRINTER/TYPEWRITER 
COMBINATION 

SALE $}99. 95 List $299 
Superb Silver Reed letter quality daisy 
wheel printer/ typewriter combination, just 
a nick of the switch to interchange. Extra 
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 SI99.95 

SALE ~79 95 tuner has dual UHF/ VHF selector 
~ ~ • List 5349 mute, automatic fine tuning and 

This is one of the best values today. Print IC,~~.~~e~ selector switches. Hook it up 
letters. documeQts, ecL, at 100 characters It computer and monitor! Inputs 
per second and has Near Letter Quality for 300 ohm, 75 ohm, and UHF. 
mode. Features are dot addressable $129.95 SALES49.95 
graphics, adjustable tracto r and friction 
feed, margin settings, pica, elite, condensed. 
italics, super & subscript, underline, bold, 
and double strike. Commodore Interface 
Included. List $349.00 SALE S179.95 

CALL BEFORE YOU ORDER: 
• OUR PRICES MA Y BE 

LOWER & AND WE OFF~R 
SPECIAL SYSTEM DEALS· 

ATTENTION 
COMPUTER CLUBS • DEALERS 
We offer &ig volume discounts! 

PROTECTO ENTERPRIZES 
lIVe Love Our Custo.rners 

22292 N. Pepper Rd., Barrington, Illinois 60010 
(312) 382-5244 to order CALLTODAY 



1> - 2 THEN AX = X + 1: Q

DTD 960

*D 930 IF Y < 4 THEN IF L(Y + 1,

X) = 2 THEN AY = V + 1: B

DIU 960

23 950 RETURN

46 960 LP » la RETURN

E5 1000 HCOLOR= 7: FOR I = 0 TD

ll FOR Y = 0 TO 5:YY = 3

0 * Y + I

iE 1010 HPLOT 30, YY TO 258,YY! N

EXT Y,I

Bfl 1020 FOR I = 0 TO 1: FDR X -

0 TO 6:XX = 3B * X + 30

+ I: HPLOT XX,0 TO XX,15

0: NEXT X,I

DD 1030 RETURN

IC 1100 HCOLOR= 7: HPLOT P + 3,D

1 HPLOT P + 4,Q

fl2 1105 HCDLOR= TU * 4 + 1: HPLD

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

+ 1

99 1110 FDR N = 2

□ + N TO P

XT

37 1120 HPLOT P + 2,0

4,Q

7? 1200 FOR I =

X + 30

TD 5: HPLOT P,

+ 6,Q + N: NE

6 TO P +

6: RETURN

2 TO 3:XI = 38 *

I:X2 = XI + 33

* Y I:Y2 = Yl:Y1 = 30

+ 26

8A 1210 HPLOT XI,Yl TO X2.Y1 TO

X2,Y2 TO XI,Y2 TO XI,Yl:

NEXT : RETURN

27 1300 XX = 38 * X + 30:YY = 30

» Y: HCOLOR= 4iK = U(Y,

X) + 1: IF K = 6 THEN K

1305 FDR Q = YY

6: HPLOT XX

+ 28,Q:

6 TO YY + 2

10,Q TO XX

NEXT : HCOLOR=

TU * 4 + 1

E7 1310 ON K GOTO 1320,1330,1340

,1350,1360,1360

DF 1320 RETURN

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

GDSUB 1100: RETURN

EF 1340 P = XX + 10:Q = YY + 13:

GOSUB 1100:P = XX + 20:

QOSUB 1100: RETURN

El 1350 P = XX + 16:Q = YY + 10s

BOSUB 1100:P = XX + 10:

Q = YY + 17: BOSUB 1100:

P = XX + 20: GOSUB 1100:

RETURN

C5 1360 P - XX + 16:Q = YY + 6:

BOSUB 1100:Q = YY + 19:

GOSUB 1100:P - XX + 10:Q

= YY + 13: GOSUB 1100:P

= XX + 22: GOSUB 1100:

RETURN

« 1970 XT = 0: FOR Y = 0 TO 4:

FOR X = 0 TO 5: IF LCY.X

) = 2 THEN 2000

16 1990 XT = XT + isTYtXT) = Y:T

X(XT) = X

K 2000 NEXT X,Y

OB 2010 HTAB 15: VTAB 23: PRINT

"THINKING...";

4C 2020 FOR I = 1 TO XT:RT(I) =

0;TR<I) = 0!Y = TY(I):X

= TX(I): GOSUB 870

4E 2040 IF FG = I AND LP AND U(Y

,X) > 0 THEN 2220

t'i 2045 IF U(Y,X) + 1 < > J<Y,X)

THEN 2075

3D 2050 IF LP = 1 AND U(AY,AX) +

1 = J(AY,AX) THEN RT < I)

= 6: GOTO 2170

13 2060 IF LP = 0 AND U(Y,X) = 0

THEN RT(I) = 4: BOTO 21

70

13 2070 IF LP = 0 THEN RTCI) = I

: GOTO 2170

5E 2075 IF J(Y,X) < > 2 THEN 211

0

A9 2080 IF LP = 0 AND U<Y,X) = 1

THEN RT(I) = ll GOTO 21

70

IF 2090 IF LP = 0 AND U(Y,X) = 0

THEN RT<I) = 4: GOTO 21

70

3D 2100 IF LP - 1 AND U<Y.X) - 1

THEN RT(I) = 1: GOTO 21

70

5! 2110 IF U(AY,AX) + 1 = J<AY,A

X) THEN RT<I) = la GOTO

2170

27 2115 IF U(Y,X) + 2 < J(Y,X) T

HEN 2150

fl£ 2120 IF LP = 1 AND U(AY,AX) +

1 < J(AY,AX) THEN RT(I)

= 5: GOTO 2170

25 2130 IF LP = 0 THEN RT (I) = 3

: GOTO 2170

\<t 2140 RTU) = 2: GOTO 2170

ID 2150 IF LP = 0 THEN RT ( I) = 2

: BOTO 2170

39 2160 RT(I) = 1

Dl 2170 NEXT :ZT = 0:AB = 6

34 2180 FOR I = 1 TO XT: IF RT (I

) = AB THEN ZT = ZT + 1:

TR(ZT) = I

77 2190 NEXT : IF ZT > 0 THEN 22

10

Fl 2200 AB = AB - 1: GOTO 21B0

E? 2210 DH = INT (ZT * RND (1))

+ 1:HD = TR(DH>:Y = TY1H

D) :X = TX(HD)

8B 2220 HTAB 15: PRINT "

11; : FB - FG + 1: RETUR

N

Program 5. Chain Reaction
For Atari 400, 800, XL,

AndXE

Version by Tim Midkiff, Editorial

Programmer

GE 10 GRAPHICS 0:POKE 752,1:

SETCOLOR 2,0,0:? "PLEA

SE WAIT...":GOSUB 690

JJ 20 OPEN #1,4,0, "K: "

61 30 DIM U(4,3),L(4,5),J<4,

5),FS(1),PBS(2>,PS*(2)

,TS*(2),B*(1),S»(1>,BL

• (2)

DH 40 DIM RT (30) , TR C30) , TX (3

0),TY(30)

CP 50 FS(0)=0:FS(1)-0:HX-0:H

Y=-0: PS»-"*t*":PB»="5'.«i" :

J=-0 T

, J)-0:

3i NEXT

-1 TD

)=3:RE

NEXT J

,4,5

"CHAI

"NUMB

1/2)?"

GB 60 FOR 1=0 TO 4:FOR

O S:U(I,J)=0:L(I

J ( I ,J)=4:NEXT J

M! 70 J ( I , 0)=3: J < I ,5) =

I

DKB0 RESTORE 90:FOR J

4:J(0,J)=3:J(4,J

AD A,B:J(A,B)=2:

EJ 90 DATA 0,0,0,5,4,0

IK 100 ? CHR* ( 125)

ED 110 POSITION 13,7;?

N REACTION"

66 120 POSITION B,M:?

ER OF PLAYERS (

Hft 130 GET #1 ,NP:NP=NP-4S: IF

NPO1 AND NP< >2 THEN

130

FJ 140 IF NP-2 THEN 180

CL 150 POSITION 9,15:? "CDMP

UTER FIRST (Y/N)?";

Cl 160 GET #1,TU:IF TUOB9 A

ND TUO7B THEN 160

CL170 TU= (TU = S9) : GOTO 200

BC 180 POSITION 7,15:? "NUMB

ER OF JOYSTICKS Cl/2)

BN 190 GET #1 ,F2:F2=F2-49: IF

FZO0 AND F2O1 THEN

190

JP 200 ? CHR*( 125) : POSITION

13,0:? "CHAIN REACTID

N"

NA210 FOR Y=0 TO 4:F0R X = 0

TD 5:G0SUB 770:NEXT X

:NEXT Y

AC 220 TU = -TU+1:S» =PS»(TU+1,

TU+1):B«=PB»<TU+1,TU+

1)

IK 230 IF NP-1 AND -TU+1 THE

N GOSUB 940:GOTD 260

LC 240 GOSUB 390

DB 250 IF L(Y,X)OTU+1 AND L

(Y,X) THEN 240

HI 260 U(Y, X)-U(Y, X>+1:FS (TU

>-FS(TU)+1:IF L(Y,XJ-

0 THEN L(Y,X)=TU+I

tl 270 BOSUB 870

CD 280 IF U(Y, X>-J (Y, X) THEN

300

61 290 BOTO 220

PF 300 E = 0: FG = 0: FOR Y«0 TO 4

:FDR X-0 TO 5

JO310 IF U(Y, X) >-J (Y, X) AND

E-0 THEN FG=1:BDSUB

480

EB320 NEXT X:NEXT Y:IF E=l

THEN 350

DC 330 IF FG-1 THEN 300

6£ 3 40 GOTO 220

JO 350 POSITION 1S,23:PRINT

"GAME OVER";:FOR 1-1

TO 1000:NEXT I

OC 360 POSITION 5,23:PRINT "

PRESS FIREBUTTON TO P

LAY AGAIN";

NK 370 IF STRIG(0> AND STRIG

( 1 > THEN 370

DJ 380 GOTO 50

JS 390 X-HX: Y»HY:GOSUB B20

BF 400 DX = 0: DY-0 : J Y=ST I CK ( TU

*F2>

PH410 IF STRIG (TU*F2)=0 THE

N HX-X:HY-Y:BOSUB 770

:RETURN

F6 420 IF JY-14 THEN IF Y>0

THEN DY--1

CL 430 IF JY-13 THEN IF Y<4

THEN DY-1

FD 440 IF JY-11 THEN IF X >0

THEN DX—1

PP 450 IF JY-7 THEN IF X<5 T

HEN DX-1

NC 460 IF DX-0 AND DY-0 THEN

400

PD 470 GOSUB 770: X«=X + DX: Y-Y+

DY:GOSUB B20:GOTO 400

FC 480 V-15: DV-INT( 15/<U(Y, X

)*2)):TS«-S»:XX-X*4+8

:YY»Yt4+2:F0R 1-1 TO

U(Y,X):BL»(1)-S«lBL*(

2)«S*:S«-" "

BB 490 GOSUB B90:GO5UB 820:G

OSUB 1210:BL»=" ":S*

=TS»:QOSUB 890

N6 500 QOSUB B20:GOSUB 1210:

NEXT I:GOSUB 770:FOR

1-0 TO 3:S0UND 1,0,0,

0:NEXT I

NH510 U(Yf X)-U(Y, X)-J (Y, X) :

GOSUB 870

CH 520 IF U(Y,X)»0 THEN L(Yf

X)-0

F6 530 TX-X : TY»Y

6A540 IF TX>0 THEN X-TX-llQ

OSUB 600

54 COMPUTE! January 1987

II - 2 THEN AX m X + 1: G 
OTO 9611.1 

flO 9 311.1 IF V < 4 THEN IF l (Y + 1, 
Xl = 2 THEN AV = V + J: e 
DIU 960 

13 9511.1 RETURN 
46 9611.1 lP :: 1 : RETURN 
E5 Ieee HCOlOR"" 7 : FOR I :: 11.1 TO 

1: FOR Y ". 0 TO 5:VV - 3 
11.1 • V + I 

6E 10H!! HPlOT 30, VV TO 258 , YV: N 
EXT V, I 

SA 1020 FOR I :: 0 TO 1: FOR X = 
11.1 TO 6: XX = 38 • X + 311.1 
+ I: HPLOT XX,0 TO XX,15 
0: NEXT X, I 

liD 1030 RETURN 
IC 1111.10 HCOlOR= 7: 

: HPlOT P + 
A1 lies HCOl OR: TU 

TP+2,1a+ 
+ 1 

HPLOT P + 3, Q 
4,Q 
* 4 + 1: HPLO 

TO P + 4,1a 

F9 1110 FOR N :: 2 TO 5: HPLOT P, 
Q + N TO P + 6,1a + N: NE 
Xl 

37 1121!l HPLllT P + 2,0 + 6 TO P + 
4,Q + 6: RETURN 

n 121!l0 FOR I : 2 TO 3 : Xl :: 38 • 
X + 30 + I: X2 - Xl + 33 

: Vt - 39 • Y + I:Y2 - VI 
+ 26 

SA 1210 HPLOT Xl,Vl TO X2,Yl TO 
X2 ,Y2 TO Xl,Y2 TO Xl,Yl: 

NEXT : RETURN 
17 1300 XX :: 38 • X + 30 :YY : 311.1 

• V: HCOLOR~ 4:K = U (Y, 
Xl + 1: IF K - 6 THEN K 
a ~ 

89 1305 FOR Q :: YV + 6 TO VV + 2 
6: HPLOT XX + 10,Q TO XX 

+ 28,Q: NEXT : HCOLOR~ 

TU • 4 + 1 
E7 13 111.1 ON K GOTO 1320, 1330,1 340 

,1350,1 360 , 13611.1 
DF 1 320 RETURN 
~ 1330 P = XX + 16 : Q "" VV + 13: 

GOSUE 11011.1: RETURN 
ff 13411.1 P = XX + 10:Q = VV + 13: 

eOSUB 1100:P - XX + 2121: 
eOSUB 1100: RETURN 

E[ 135121 P c: XX + 16:Q :: YV + IE': 
eOSUB 1100: P ". XX + 10: 

Q "" VV + 17: eosue 1111.111.1: 
P "" XX + 20: BOSUB 11121121: 

RETURN 
C5 13611.1 P = XX + 16:Q : YV + 6: 

eosue 1100:Q - YY + 19: 
SOSUB Ite0:p ~ XX + te:Q 

- YY + 13: SOSUB ltee: p 
- XX + 22: sosue 110121: 

RETURN 
U 19711.1 XT 

FOR 
) a 

121: FOR V = 11.1 TO 4: 
X :: 0 TO 5: IF LeV. X 
2 THEN 21211219 

E8 199121 XT XT + l:TyeXT) : V: T 
X(XTl .. X 

lC 2121121121 NEXT X, V 
DB 211.1 111.1 HTAB 15: VTAB 23: PRINT 

" THINKI NG • . • " ; 
6C 2121211.1 FOR I = 1 TO XT:RT(I) = 

e:TR<l1 : 0:V = TY(I):X 
B TX(I): eOSUB 870 

4E 212140 IF FG = 1 AND LP AND U CY 
,Xl) 11.1 THEN 22211.1 

U 211.145 IF U( V,X) + 1 < > J (V,X) 
THEN 2075 

3D 211'5121 IF LP : 1 AND U(AV,AX) + 
1 "" J(AY,AX) THEN RTCI) 
• 6: GOTO 2170 

132060 IF LP = eI AND UCY,X) = 121 
THEN RT el) "" 4: GOTO 21 

70 
13 Zel7e IF LP ::: eI THEN RTCI) = 1 

: GOTO 217121 

54 COMPUTE! January 1987 

211.175 IF J( V,X) ( ) 2 THEN 211 

• 
" 211.189 IF LP = 9 AND U(V,X) = 1 

THEN RT(I) = " GOTO 21 
70 

If 2e1ge IF lP = 9 AND U(Y,X) = • 
THEN RT(I) - 4 : GOTO 21 

7. 
BD 2190 IF LP :c: 1 AND U( V . X) : 1 

THEN RT( Il a 

" GOTO 21 
70 

51 21 10 IF U(AV,AX) + 1 = J ( AV,A 
X) THEN RT(I) - 1: GOTO 
2 17121 

272 115 IF U(Y,X) + 2 < J( Y,X) T 
HEN 215121 

AE 212121 IF LP = 1 AND U(AV,AX) + 
1 < J (AV,AX) THEN RTeI) 
"'" 5: e OTO 217121 

252 13121 IF LP :::: 0 THEN RTCI) :: 3 
: GOTO 2170 I' 214121 RTO) .. 2 : GOTO 21711.1 

III 215121 IF Lp:::: 121 THEN RT(Il - 2 
: GOTO 217121 

39 2 16121 RT(I) '" 1 
III 2170 NEXT : ZT :::: 11.1: AB = 6 
34 2 180 FOR I = 1 TO XT: IF RTfI 

) - AB THEN ZT ... ZT + 1 : 
TRUll ... I 

77 2190 NE XT : IF ZT ) 121 THEN 22 ,. 
F1 22121£1 AB = AB - 1: GOTO 21 80 
E9 22U' DH = INT (ZT • RND (1) 

+ I:HD - TR(DH) :Y = TY(H 
OJ: X = TX (HD) 

88 2220 HTAB 15: PRINT 
"; :FG ... FB + 1 : RETUR 

N 

Program 5. Chain Reaction 
For Atarl 400, 800, XL, 
And XE 
Version by Tim Midkiff, Editorial 
Programmer 

EE10 GRAPHICS 0:POKE 752,1: 
SETCOLOR 2,121,0:? "PLEA 
SE WAIT •• • ":GOSUB 690 

JJ2£1 OPEN "1,4,0,"K:" 
613121 DIM U(4,:5) ,L(4,5).J (4, 

5) ,FS(I) ,PBS(2) ,PSI(2) 
, TSI(2),BI(I' , S.(I ), BL 
1( 2) 

OK 40 DIM RT(3(lJ),TR(30),TX(3 
0) ,TY(39) 

~5" FS«(lJ)·I2I:FS(I) -0 : HX -0 :H 
Y -(lJ :PSI-" .. I":PB.-"X&": 
BL .... " 

6B 6121 FOR 1-0 TO 4 : FOR J -I2I T 
o 5:U(I,J)"I2I:L ( I , J)-0= 
J(I,J)-4 : NEXT J 

III 70 J<I,I2I)-3 : J<I,51"3 : NEXT 
I 

Dk 8121 RESTORE 9121:FOR J .. t TO 
4 : J(I2I,J,a3:J(4,J) - 3 : RE 
AD A,B:JeA,B) - 2:NE XT J 

EJ 90 DATA 0,0,0,5,4,0,4,5 
lK 100 ? CHRS(125) 
Ell 110 POSITI ON 13,7: ? "CHAI 

N REACTION" 
6612121 POSITION e, II:? "NUMB 

E R OF PLAYERS (1/2)?" 
; 

AA 130 GET *1,NP:NP=NP-48:IF 
NP<) l AND NP <> 2 THEN 
130 

PJ 14121 IF NP - 2 THEN 180 
Cl 150 POSITI ON 9 , 15: ? "COMP 

UTER FIRST (V/N)?"; 
CI 160 GET "l,TU: IF TU <> 89 A 

NO T U <)78 THE N 16121 

Cl 17121 
Be 1 B0 

BH 190 

JP 200 

NA21e 

TU=( TU m 89) : GOTO 200 
POSITION 7, 15: ? "NUMB 
ER OF JOYSTICKS (1/2) 
?" • . , 
GET *1,F2:F2=F2 - 49:IF 

F2 <>12I AND F2 <) 1 T HEN ,.. 
? C HR S( 12S):POSITION 
1 3.eI : ? "CHAIN REACTIO 
N" 
FOR V=0 TO 4:FOR X- I2I 
TO 5:GQSUB 77e1:NEXT X 
:NEXT V 

At 22121 TU ""- TU+l: SS - P9S (TU+l, 
TU+ 1) : BS"'PB. (TU+ 1, TU+ 
1) 

111230 IF NP - l AND -TU+ 1 THE 
N BOSUB 94e:GOTO 269 

lC 2411.1 BOSUB 39121 
0925121 IF L(Y,XI()TU+l AND L 

(Y, Xl THEN 24121 
nl269 U (Y, X) - U (V, Xl + 1: FS (TU 

)-FS(TU)+l : IF Le y, Xl-
121 THEN L( V , X ) - TU+l 

1I 270 GOS U B 8 70 
C0 2e0 IF U (V,Xl-J(V,Xl THEN 

3 •• 
61 290 GOTO 220 
PF 300 E -0: FG-0: FOR Y-0 TO 4 

:FOR X-0 TO 5 
J031121 IF U(Y, X » - J(Y,Xl AND 

E -9 THEN FG-l:BOSUB 
4B. 

n 320 NEXT X: NEXT Y : IF E - l 
THEN 3 50 

oc 330 IF FG - l THEN 3121121 
6E 3 40 GO TO 220 
JD 350 P OSITION 15,23:PRINT 

"GAME OVER";:FOR 1 - 1 
TO 1000:NEXT I 

OC3 60 POSITION 5,23:PRINT If 

PRESS FIREBUTTON T O P 
L AY AGAIN"; 

111:370 IF STRIS(0) AND STRIa 
(1) THEN 370 

DJ 3el2l aOTO 50 
J6390 X-HX:Y-HY:a OS UB 82121 
* 400 DX -0 :DY-0 :JY-STICK{TU 

I F2) 
PH4 10 IF STRIGCTUIF2)-0 TH E 

N H X-X :HY-Y :BOSUB 770 
:RETURN 

Fa 42121 IF JV-14 THEN IF V)0 
THEN DY--l 

ct 430 IF JY-13 THEN IF Y(4 
THEN DV - l 

FD 44121 IF J Y- l1 THEN IF X>0 
THEN DX - -l 

P¥450 IF JY-7 ' THEN IF X(':5 T 
HEN OX- l 

If( 4621 IF Dx -e AND DV-0 TH E N 
40. 

PD 47121 Bosue 77121: X-X+DX: V-V+ 
DY:GOSUB 820:GOT O 400 

Fe 480 V-15: DV- INT (151 ( U (V, X 
)12»:TSS-SS:XX-X'4+8 
:VY-YI4+2:FOR 1-1 T O 
U(V ,X) :BL I (ll s S.: BLI( 
2)-9S:SI-" " 

88 490 BOSUB 890: BOSUB 820: a 
OSUB 12 1121:Bl'=" ":5. 
=TSI:80SUB 89e1 

Iff! 500 eOSUB 82121: aOSUB 121121: 
NEXT I:G09UB 77121:FOR 
1 -11.1 TO 3:S0UND 1,121,0, 
0:NEXT I 

IIH510 U (Y,X)-U(Y,Xl-J(V,X): 
eosue 87121 

01 520 IF U(Y. X ) -0 T HEN L(V, 
X)-0 

F&530 TX-X:TY-V 
6A540 IF TX )0 THEN X-TX-l:G 

osue be" 



6C 350 IF TX<5 THEN X=TX+1:G

OSUB 600

QA 560 X»TX:IF TY>0 THEN Y=>T

V-1:BDSUB 600

GB570 IF TY<4 THEN Y-TY+llQ

OSUB 600

10 580 IF FSI0X1 OR FS < 1 )< 1

THEN E-l

PL 390 Y-TY:RETURN

LN 600 IF L(Y,X)OTU+1 THEN

FS(TU)-FS(TU)+U<Y,X):

FS(-TU+1>=FS(-TU+1)-U

< Y, X)

JP610 L<Y,X)«TU+1:U(Y,X)=U(

Y,X)+1:GOSUB 870:RETU

RN

PD 620 LP-0:IF Y>0 THEN IF L

(Y-1,X)=2 THEN Yl=Y-l

:GOTO 670

CO 630 IF X>0 THEN IF L(Y,X-

1)«2 THEN X1-X-1:BOTO

670

K0 640 IF X<5 THEN IF L(Y,X +

1 )=2 THEN Xl-X+1:BQTO

670

LB 650 IF Y<4 THEN IF LCY+1,

X>»2 THEN Y1-Y+1:BOTO

670

KH 660 RETURN

MB670 LP=1 :RETURN

h.F 680 GOTO 680

Cfl 690 POKE 752, 1:CHBAS = 5734

4:CHSET«(PEEK(106)-8>

*256

CL700 FOR 1=0 TO 1024:POKE

CHSET+I,PEEK(CHBA5+I)

:NEXT I

NI710 POKE 736.CHSET/256

EH 720 RESTORE 730:FDR I=CHS

ET+24 TO CHSET+55:REA

D A:POKE I,A:NEXT I:R

ETURN

CI 730 DATA 170,170,170,170,

170,170,170,170

FB 740 DATA 85,a5,85,85,B5,B

5,B5,85

(H 7 50 DATA 3,12,40,170,138,

162,170,40

PH 760 DATA 3,12,20,85,69,81

,B5,20

AC 7 70 XX=X*4+B:YY=Y*4+2:P0S

ITION XX,YY:? "<FJ

<2 M>-CG>"

BE 780 FOR K=l TD 2

IA790 POSITION XX.YY+K:? "

<V>":POSITION XX+3,YY

+K:? "tB>":NEXT K

BC B00 POSITION XX.YY +3:? "

<G><2 N!> CF> ": POKE 77,

0

HJB10 RETURN

Cft a20 XX=X*4+8:YY=Y*4+2:P0S

ITIQN XXfYY:? S*;S*;S

*;S*

Bfl B30 FOR K=l TO 2

NK B40 POSITION XX,YY+K:? S*

:POSITION XX+3.YY+K:?

S»:NEXT K

AE B50 POSITION XX.YY+3:? S*

;S*;St;S*

HO 660 RETURN

DCB70 XX=X*4+B:YY=Y*4+2

HI BS0 DN U(Y,X)+1 GOTO 890,

900,910,920,9 30,930

NC 890 POSITION XX+l,YY+ll?

BL*:POSITION XX+1,YY+

2i? BL*:RETURN

Kl 900 GOSUB 890:POSITION XX

+iIYY+li7 B»:RETURN

KD910 BOSUB 900:POSITION XX

+2,YY+2:? B*:RETLJRN

KE 920 GOSUB 910:POSITION XX

+2.YY+1:? B«:RETURN

LC

IB

HI

K

ME

FB

Bf

KC

KE

HD

HA

DJ

M

DP

KH

OB

Kfl

HE

KN

HF

HE

HE

AH

DA

KG

KB

CO

HE

Bfl

CK

CJ

Efl

930 GOSUB 920:POSITIDN XX

+ l.YY+2:? B«:RETURN

940 XT-0:FOR Y-0 TO 4:FOR

X=0 TO 3:IF L(Y,XJ-2

THEN 960

950 XT»XT+1:TY(XT)=Y:TX(X

T)-X

960 NEXT X:NEXT Y

970 POSITION 15,23:? "THI

NKING...";

980 FOR 1-1 TO XT:RT(I)-0

:

(

TR ( I)=0:Y= TY(I) : X = TX

I)!SGSUB 620

990 IF F8-1 AND LP AND U(

Y

1000

1010

1020

1030

1040

1050

1060

1070

1080

1090

1 100

1 1 10

1 120

1 130

1 140

1 150

1 160

1 170

1 180

1 190

1200

1210

1220

1230

1240

1250

,X)>0 THEN 1200

IF U(Y,X)+l< >J(Y,X)

THEN 1040

IF LP=1 AND LKYl.Xl)

+ 1-J(Y1,X1> THEN RT(

I>=6:B0T0 1150

IF LP»1 THEN RT(I)-2

-.GOTO 1150

IF LP-0 THEN RT<I)=1

:GOTO 1150

IF J(Y,X)<>2 THEN 10

80

IF LP-0 AND U CY, X)-1

THEN RT(I)=l!GOTO 1

150

IF LP=0 AND U(Y,X)=0

THEN RT(I>-4:GOTO 1

150

IF LP=1 AND U(Y,X)=1

THEN RT<I)=4:G0T0 1

150

IF U(Y1,X1)+1=»J<Y1, X

1 ) THEN RT< I)-l:GOTO

1 150

IF U(Y,X)+2<J(Y,X) T

HEN 1130

IF LP=1 AND U(Yl,Xi>

+1<J«Y1,X1) THEN RT(

I)=5:GQT0 1150

IF LP=0 THEN RT(I)=3

:GOTO 1150

RT ( I)=2:G0T0 1150

IF LP=0 THEN RT(I>=2

:GOTO 1150

RT ( I)=1

NEXT I:ZT=0:AB=6

FOR 1-1 TO XT:IF RT(

I)-AB THEN ZT=ZT+1:T

R ( ZT)=1

NEXT I:IF ZT>0 THEN

1 190

AB=AB-1:GDTO 1160

DH=INT(ZT*RND(0))+l:

HD=TR(DH):Y-TY(HD):X

-TX(HD)

POSITION 15,23:? "

<1 1 SPACES}"; :FG =FG+1

:RETURN

V=V-DV

SOUND 0,200,4,V

SOUND 1,255,4,V

SOUND 2,225,4,V

SOUND 3,150,8,V:RETU

RN

Program 6. IBM PC/PCjr
Chain Reaction

Version by Tim Midkiff, Editorial

Programmer

MARK TUTTLE/CHAIN REACTION

Program (IBM VERSION)

BH 10 KEY OFF:DEF SEG=0:DEFINT A

-Z:POKE 1047,PEEK(1047) OR

64:RANDOMIZE TIMER

Nfl 20 SCREEN 1,0: COLOR 1,0:WIDTH

40:CLS

NK 30 DIM U(4,5) ,L(4,5) , J (4,5) ,B

X(4,5),BY(4,5),N(1,5),ER(2

56>,RT(30),TR(30),TX(30>,T

Y(30),BR(22>,BG(22)

CJ 40 GOSUB 1170

GJ 50 FOR 1 = 1 TO 3:F0R J=I TO 4:

J (I, J) =4: NEXT: J (I,0>=3: J(I

,5)=3:NEXT

SS 60 RESTORE 70:FOR J = l TO 4:J(

0,J>=3:0(4,J)=3:READ A,B:J

(A,B)=2:NEXT

KB 70 DATA 0,0,0,5,4,0,4,5

61 80 RESTORE 100:FDR 1 = 1 TO 4:F

OR J=l TO I:READ BX(I,J),B

Y(I,J):NEXT J,I

CB 90 BX(4,5)=BX(4,4) :8Y(4,5)=BY

(4,4)

£D 100 DATA 13,9,6,9,20,9,13,5,4

,15,22,15,13,3,13,17,4,9,

22,9

HI 110 LOCATE 8,14:PRINT "CHAIN

REACTION"

AE 120 LOCATE 12,9:PRINT "Number

of players (1/2)?";

JJ 130 K*=INKEY*:IF K*<>"1" AND

K»<>"2" THEN 130

KN 140 NP=VAL(K«) : IF NP=2 THEN 1

80

DC 150 LOCATE 16, 10: PRINT "Compu

ter first <Y/N>?";

IP 160 K»=INKEYS:IF K*O"Y" AND

K«O"N" THEN 160

LH 170 TU=ABS(K*="Y")

Efl 180 CLS:LOCATE 1,14:PRINT "CH

AIN REACTION";:GOSUB 670

HD 190 TU=-TU+1:CO=TU+1

BL 200 IF NP=1 AND TU=0 THEN GOS

UB 900:GOTO 230

JJ 210 GOSUB 360

FA 220 IF L(Y,X)OTU+1 AND LiY,X

) THEN 210

CN 230 U(Y,X)=U(Y,X)+1:FS(TU)=FS

(TU)+1:IF L(Y,X)=0 THEN L

(Y,X)=CD

J6 240 GOSUB 820

JJ 250 IF U(Y, X)=J (Y, X) THEN 270

HH 260 GOTO 190

PS 270 E=0:FG=0:FOR P=0 TO 4:F0R

Q=0 TO 5:Y=P:X=0

KL 280 IF U(Y,X>>=J(Y,X) AND E=0

THEN FG»l:G05UB 450

EF 290 NEXT Q,P:IF E=l THEN 320

01 300 IF FG=1 THEN 270

GD 310 GOTO 190

FC 320 LOCATE 24,16:PRINT "GAME

OVER";:FOR 1=1 TO 5000:NE

XT

JP 330 LOCATE 24,6:PRINT "Press

space bar to play again."

*

HS 340 K*=INKEY*:IF Kt<>" " THEN

340

GH 350 RUN

C! 360 X=HX (CO) : Y=HY(CO) iGOSUB 7

B0: WHILE INKEYtO" " : WEND

06 370 DX=0:DY=0:KS=RIGHT*(INKEY

•,1):IF K*="" THEN 370

m 380 K=ASC(K*):IF K=32 THEN HX

(CO)=X:HY(CO)=Y:CO=0:GDSU

B 780:CO=TU+1:RETURN

JE 390 IF K=72 THEN IF Y>0 THEN

DY=-1

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

DY=1

HC 410 IF K=75 THEN IF X>0 THEN

DX=-1

ND 420 IF K=77 THEN IF X<5 THEN

DX = 1

OK 430 IF DX=0 AND DY=0 THEN 370

KN 440 CO=0;GDSUB 780: X = X+DX : Y=Y

+DY:CO=TU+1:GOSUB 7B0:GOT

O 370

January 1987 COMPUTE! 55

GC~5111 IF TX ( 5 THEN X- TX+l:6 
OSUB 60111 

OA ~60 X-TX: IF TY > 11I THEN Y - T 
Y-l:GOSUB 61110 

G6:57111 IF TY ( 4 THEN Y"TV+l:G 
09UB bl1l0 

lO:5BI1I IF FSC0> ( 1 OR FS(1)(1 
THEN E - l 

Pl :59111 Y- TY: RETURN 
lll60111 IF LCY,X) () TU+l THEN 

FSCTU> - FSCTU)+U(Y,X) : 
FSC-TU+l)-FSC-TU+l)-U 
(V,X) 

JPb10 LCY,X)-TU+l:UCY,X) - UC 
Y,X)+1:80SUB 870:RETU 
RN 

PO 620 LP-0: IF Y ) 0 THEN IF L 
CY-l,X) - 2 THEN Yl .. Y-l 
:GOTO 670 

K0 630 IF X)0 THEN IF L(Y,X-
1) - 2 THEN XI-X-l:80TO 
670 

KD b4111 IF X( :5 THEN IF L(Y,X+ 
1)m2 THEN XI - X+l : 80TO 
670 

lB6:50 IF V ( 4 THEN IF L(Y+l, 
X)-2 THEN YI-V+l:80TO 
670 

HII 66111 RETURN 
"B 67111 LP- l: RETURN 
IlF belli BOTO 680 
CA 69111 POK E 7:52,1 : CHBASa:5734 

4:CHSET - CPEEK(l06)-B) 
12~6 

Cl 71110 FOR I - 0 TO 1024: POK E 
CHSET+I,PEE K (CHBAS+I) 
:NEXT I 

NI 710 POK E 7:56,CHSET/2:56 
EH 72111 RESTORE 730= FOR I - CHS 

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

K1 730 DATA 171'1' , 170 , 1 7 1'1',1 7 0, 
1 7 111, 1 7 1'1' , 171'1' , 171'1' 

FB74e DATA 85,85,85,85.B5.B 
5,85,85 

[11 751'1' DATA 3. 12,4121,171'1'. 13B , 
162,170 , 41'1' 

~ 76e DATA 3 , 1 2 ,2e , B5.69,Bl 
,B5 , 2e 

~ 77e XX - XI 4 + 8: VY - VI4+2:POS 
I T ION XX,YY : ? "{F} 
{2 M} { B}" 

BE 781'1' FOR K- l TO 2 
IA 7ge POSITION XX , V Y+ K :? 

{V}":POSITION XX +3, Y Y 
+ K :? "(B} " :NEXT K 

Be 8el1l POSITION X X , V Y+3: ? " 
(G}( 2 N}(F}":POKE 77, 
o 

HJ 810 RETURN 
CAB20 XX- X'4+B:YYa Y '4+2:POS 

ITION X X ,YY:? SS;S$;S 
$;5$ 

BA 8 3 0 FOR K- l TO 2 
IIK 84e POSITION XX , YY + K : ? S S 

:POSITION XX +3,YY+K : ? 
SS : NE XT K 

AE85e POSITION XX , YY +3:? SS 
;S$ ; SS;SS 

HO Bbe RETURN 
DC 870 XX-X '4+8: YV - Y I 4+2 
.I BB 0 ON U (Y , X )+l BOTO 890, 

900 , 91111,920,930,930 
"C890 POSITION XX +l, YY+l:? 

BL$:POSITION X X+1,V Y+ 
2: ? BLS: RETURN 

Kl900 BOSUB 8ge:POSITION x x 
+l , YY+l : ? BS:RETURN 

KD91111 BOSUB 9 0 0:POSITION x x 
+ 2, YY +2: ? B S :RETURN 

K[92111 BOSUB 910:POSITION xx 
+ 2,YY+l : ? B S :RETURN 

K6 9315 BOSUB 92111: POS I T I ON X X 
+1,VY+2: ? BS:RETURN 

lC 94111 X T - 0: FOR Y- e TO 4: FOR 
X-0 TO :5:IF LCY,X)-2 
THEN 960 

IB950 XT-XT+l:TY(XT)."Y:TX(X 
T) - X 

AI 96111 NEXT X:NEXT Y 
[lr 970 POSITION 15,23:? "THI 

NKINB . .... ; 
18: 98111 FOR 1 - 1 TO XT:RT(I) - 0 

:TRCI) - 0:Y - TYCI):X-TX 
C I ) I BOSUB 620 

Fa 99111 IF F8-1 AND LP AND U ( 
Y,X»11I THEN 12e" 

BF101l1e IF U(V,X}+l ()JCV,X) 
THEN 104111 

t:ClIiH0 IF LP- l AND UCYl,Xl) 
+l-J(Yl,Xl) THEN RT( 
I) -6: BOTO 1150 

~1020 IF LP-l THEN RT(I)-2 
:80TO 1150 

~ l030 IF LP - 1lI THEN RTCI) - l 
:80TO 1150 

~1040 IF J(V,X) ( )2 THEN 10 
Ba 

N 10515 IF LP-0 AND U (Y, X)-1 
THEN RTCI} - l:BOTO 1 

1'10 
~ 1060 IF LP-0 AND U ( Y,X) · 0 

THEN RT(I) - 4:80TO 1 
1'10 

~ 1070 IF LP-l AND U(V,X) - l 
THEN RT(I)a4:BOTO 1 

1'10 
1U1 1080 IF UCYl,Xl ) +l-JCVl,X 

1) THEN RT (I) -1: BOTO 
11'10 

OB10ge IF U(Y,Xl+2 ( J(Y,Xl T 
HEN 113121 

KA 11 a0 IF LPa 1 AND U (Y 1, X 1) 
+l ( J (V1, X1> THEN RT( 
1) - 5 : 80TO 115121 

HE 11 1'" IF LP - " THEN RT C I 1 =3 
:BOTO 1150 

t:N 1120 RT(1) - 2:80TO 11:50 
HF 1130 IF LP"", a THEN RTCI)""'2 

:80TO 1150 
liE 1140 RT(1) - 1 
liE 11:50 NEXT I: ZT - 0: AB - 6 
P.H 1160 FOR 1 - 1 TO XT : IF RT( 

Il - AB THEN ZT-ZT+l:T 
RCZT ) - I 

M 11 7 0 NE XT I:IF ZT > 0 THEN 
1190 

K6 l180 AB - AB-l:GOTO 116" 
t:B 1190 DH - INT(ZTIRND(0) )+1: 

HD- TRCDH):Y - TYCHD):X 
- TXCHD) 

m 120121 POSITION 15,23:? ~ 

(11 SPACES}";:FB- FB+ l 
:RETURN 

liE 121121 V - V-DV 
80 122121 SOUND e,20121,4,V 
~123121 SOUND 1, 2~5,4,V 
CJ 124121 SOUND 2,2 25 ,4,V 
E6 1250 SOUND 3.1~11I,8,V:RETU 

RN 

Program 6. IBM PC/PCjr 
Chain Reaction 
Versioll by Tim Midkiff, Editorial 
Programmer 

MARK TUTTLE / CHAIN REACTION 
Program ( IBM VERSION) 

Btl 1121 KEY OFF: DEF SES: I2I : DEF I NT A 
- Z:POKE 10 47 , PEEKC 11214 7) OR 

64:RANDOMIZE TIMER 
Nfl 2121 SCREEN 1,I2I:COLOR l,I2I:WIDTH 

40:CLS 
~ 30 DIM U(4,:51,LC4 , 5),J(4 , 5),B 

X(4,5l.BYC4,51,NCl,~),ER(2 

56),RT(3e},TR(30),TXC30l,T 
Y(301,BRC22),B8(22) 

CJ 41'1' Bosue 1170 
6J SI2I FOR 1=1 TO 3 :FOR J=l TO 4: 

JCI,J) - 4:NEXT:J(I,0) - 3:J(I 
.~)a3:NEXT 

66 6121 RESTORE 70: FOR J=l TO 4: J C 
e,J)-3:J ( 4,J) "'3:READ A,B : J 
(A,Bl-2:NEXT 

KB 71'1' DATA 0,121,0.5,4,121,4,5 
GI 80 RESTORE 10121:FOR 1=1 TO 4:F 

OR J - 1 TO I:READ BX(I,J),B 
VCI,J):NEXT J.I 

CB 90 BX(4,5'=BXC4,4l:BV(4,5):o:BY 
(4,4) 

ED 10121 DATA 13,9,6,9,20,9,13,5,4 
,15,22,15,13,3,13,17,4,9, 
22,9 

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

AE 120 LOCATE 12, 9:PRINT "Number 
of pI ayers C 1 / 2)?"; 

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

KII 140 NP- VAL CK$):IF NP""2 THEN 1 
B0 

DC 150 LOCATE Ib,10:PRINT "Compu 
ter first (YI N) ? "; 

IP 160 KS= INKEYS: IF KS() "V" AND 
KS( ) '·N~ THEN 16121 

III 17 121 TU=ABS( KS="Y") 
EI1 18121 CLS:LOCATE 1 , 14:PRINT '·CH 

A I N REACTION'·;: SOSUB 670 
HD 190 TU= - TU+l:CO:o: TU+l 
Bt 2 00 IF NP"' l AND TU=12I THEN GOS 

UB gel2l : 80TO 230 
JJ 21 0 GOSUB 36 121 
fA 2 2121 I F LCY,X) ()TU+l AND L CY,X 

) THEN 2 10 
CN 230 UC Y , X) ::::UC Y,X )+ l :FS(TU ) =-FS 

(TU)+l:IF L(V, Xl - 0 THEN L 
CY,X)=CO 

JS 240 GOSUe 8 20 
JJ 250 IF U <Y,X):=J (V , X) THEN 2 7121 
KII 2bl2l GOTO 190 
PG 27121 E=I2I :FB=I2I :FOR P=I2I TO 4 :FOR 

Q-0 TO 5: Y-P: X-Q 
Kt 28 1'1' I F U (Y , X» = J CY, X) AND E= e 

THEN FG- l:GOSUB 450 
EF 290 NE XT Q , P : IF E"" 1 THEN 320 
01 31210 IF FG""1 THEN 270 
SO 310 GOTO 19121 
FC 320 LOCATE 24, 16:PRINT "SAME 

OVER";:FOR 1- 1 TO 5eel2l:NE 
XT 

JP 330 LOCATE 24 , 6: PRINT "PrI~SS 
s pace bar to play aga i n." 

H5 34121 K$=INKEY,: IF KS() " " THEN 
340 

5H 3 5121 RUN 
III 3 61'1' X=HX CCQ) : V- HY CCo>: BOSUe 7 

80 : WHILE INKE YS() " " : WEND 
05 37121 DX=0: DY- 0: KS""RIGHTS ( INKEY 

S, 1):IF KS- ~" THEN 3 71'1' 
ON 38 121 K:=ASC (KS) : IF K:=32 THEN HX 

(CO'=X:HVC CO)mY:CO=0:GOSU 
B 780:CO- TU+l:RETURN 

JE 390 IF K= 72 THEN IF V) 12I THEN 
DY""-l 

lJ 41210 IF K=8 0 THEN IF Y( 4 THEN 
DV= 1 

He 41 1'1' IF K=75 THEN IF X) 0 THEN 
DXz:-l 

NO 4 2121 IF K= 77 THEN IF X<5 THEN 
OX- I 

OK 4 3121 IF DX""0 AND DY=0 THEN 370 
kN 44121 COz: I2I :GOSUB 7 8121 : X=X+DX: Y= Y 

+ DY :CO=TU+l:BOSUB 780:BOT 
o 370 

January 1987 COMPUTEI 55 



ATARI

Marketing & Consultants, Inc.

CIPPKZ I COMMODORE

ATARI
520 STmono CALL

520 ST color CALL

SHD2O-J 20meg NEW

1040 ST CA L

130 XE CALL

65 XE... CAUL

1050 ... .CALL

SF-354 .. CALL

SF-314 CALL

ACTIVISION
Hacker . 15-75
Ghostbusters . 15.75
Great AM Race . 15.75
Music Studio 22.75

BRODERBUND
Prrnt Shop

Graphics Lib. EA
P S Companion

Karateka

sst
Compuier Baseball

Fighter Comano

Gemstone Warrior

Wizards Crown
Gettysburg

Gemstone Healer

Phantasie . .

24.75

15.75

CALL

17 75

14.95

34 75

14 95

24 75

34 75

24 75

24.75

SUBLOGIC
Flight Simulator 39 75

Jet .. 34 75

INFOCOM
Leather Goddess

Moonmisl

Trinity.
Hitchhikers Guide

20.75

20.75

20.75

20.75

o.s.s.

MICROPROSE
Silent Service 22.75
F-15 22.75
Conflict in NAM 24 75
Kennedy approach 22.75
Top Gunner 3 games 19.75

Gunship 21.95

ATARI ST

Basic XE
Basic XL
Action
Mac 65.
Tool Kits

EPYX
Karate champ
^pshai Trilogy

44.95
32.95
44.95
44.95
16.95

20.75
24.75

ACTIVISION
Basketball

Music Studio

Hacker

Linle People

PainUvorks

Hacker II

28.75

34.75

26.75

29.75

40.75

29 75

TIMEWORKS
(ST)

Wordwriter 56 75

Swiflcalc 56 75

Data Manager 56 75
Super Graphix 44 95

ACCESS
Leader Board

Tournament Disk 1

EPYX
World Games
Wrestling

24 75

15 75

24 75

MEW1

ATARI

SUPRA
1064 Modem

Supra 300

Supra 1200

BRODERBUND

(Apple)

Prmtshop.
Graphic Libs EA
Printshop paper
Banks! writer 128K
Bank st spell
Camen Sandiego .
Karateka
Captain Goodnight

Muppet cruse .
P.SXomp. .
Science kit.

31.50
18.50
12.95
42.75
42.75

22.75
22.75

22.75
25.75
24.75 I
35.95

MICROPROSE
(Apple)

Crusade in Europe
Decision in desert

F-15 strike Eagle
NATO Commander
Silent service.
Solo Flight. . . .

SSE
(Apple)

i Road War 2000
, Gemstone healer
I Shard of spring

Phantasie 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

ACTIVISION
Alter Ego

Lutle People

Hacker II

Shanghai

Rocky Horror

28 75 1
24.75 1
24 75 1
24 75 1
28 75 1

ANCHOR
Volksmodem 12

MODEMS

35 00

49 95

39 95

149.95

HAYES
Smarimodem 300

Smartmodem 1200

Smartmodem 12OCB
Smarimodem 2400

Micromodem lie

Smart 300 Applellc

ZOOM
PC 1200 ST

PC 1200 XL
PC 2400 ST (internal)

PC 2400 XL (internal)

133

377

COMMODORE
128 CALL

1571 CALL

64-C CALL
1541C CALL
C 1902-A CALL

C 1350 Mouse CALL

C 1700 128K RAM 109
C 1750 512 K RAM 169
GEOS 38 95

Jane 35

Perfect Wriler 45 95

Perfect Calc 45 95

Perfect Filer 45 95

ACTIVISION
(C-64)

Hacker 18 75

Hacker II 20 75

Liltle People 20 75

Game Maker 24.75
Library

Sports 13.75

Sci R 13.75
Music Sludio 22.75

Basketball 22 75

Tass Times 22.75
Rocky Horror 18.75

Spin Dizzy 18 75

Baseball 24 75

SUBLOGIC
Flight Simulator 29.95

Jet Simulator 29.95

Football 25 95
Scenery Disk EA 14 95

Set 1-6 69 95

Baseball 32 75

AVATEX
1200

1200Hc

598

CALL *J»3 nv^DU i i^o

CALI Password 1200 189
Courier 2400 395

US ROBOTICS

189

ill COMMODORE
349 1670 12!

EPYX
(C-64)

Movie Monster

Vorpol Kit

Fast Load

Summer Games II

Super Cycle

World Games

Foolball

Mulli Plan

Winter Games

Karate Champ
Destroyer

Wrestling

24 75

22 75

24.75
24.75

24.75

24.75

24.75

38.75

24.75

20.75

24.75

24 75

BRODERBUND
Pnntshop

Graphic Lib EA

P.S paper

Bank St Writer 128K

Carman Sandiego

Karateka

PS Comp

Science Kit. .

29.75

15 75

12 95

42 75
22 75

22 75

24. ?5

35.95

MICROPROSE
F-15

Silenl Service
Gunship

Top Gunner

21 95

21 95

21.95
ta.95

BATTERIES INCLUDED
Consultant

Paperclip w/spell pit

Paperclip II

XETEC
Font Master II 64

32 95

48 95

(NEW)

32 95

ACTIVISION
(Amiga)

Hacker

Hacker 11

Mindshadow

Borrowed Time
Music Studio

Little People
Tass Times

Basketball

Baseball

26.75

28 75
26 75

26 75

34 75
28 75

28 75

28 75

28 75

TEKNIKA
MJ-22
MJ-305 RGB

NEC
Multisync

249

309

CALL

NEW HOURS!
Mon-Thur 9AM-6PM

Fri 9AM-6PM

Sat 10AM-6PM

HITACHI
MM-1Z1B 12" Green

MM-T220t2"TTLAmDer

CM-HOOO 13" Color

w/cable

CM-1216D12"RGB

CM-K55S 13" 720x350

CM-t457A13'"HGB

720x460

99
129

179

3B5

525

MONITORS

THOMPSON
365 12 RGB Call
Monochrome from 89
Composites trom 249

HI RES RGB Available1

PRINCETON GRAPHICS
MAX-12 Amber

HX-12RGB

SR-12RGB

175

458

575

PANASONIC
TR-122MYP 12" Amber TTL 139

TH-IZ2M9P 12" Green TTL 139

ZENITH
ZVM 1220

ZVM 1230

ZVM 1240

COMMODORE
1902 color

180?c

2m

CALL

LYCO COMPUTER

America's Mail Order Headquarters

NEW HOURS!
Mon-Thur 9AM-8PM

Fri 9AM-6PM

Sat 10AM-6PM

ATARI MICRO PROSE BRODERBUND COMMODORE EPYX 
520 ST mono CAll Silent Service 22.75 (Apple) ," CAll 
520 ST COlor CAll (C-641 
SHO 204 20mE!9 F-15 2275 Pnntsho~ 31 .50 1571 CALL MOVIe MonSlcr NE~ Contlicl m NAM 2475 Graphic ibs EA 18.50 64-C CALL 
IOJQ ST CA L 

VOlpol KtI 
Kennedy approach 22.75 Prinlshop paper 12.95 1S41C CALL Fast load 130 XE CALL ToO Gunner 3 games 1975 Bank 51 writer t 28K 42.75 C 1902·A CALL Summer Games II 65 XE CALL C 1350 Mouse CALL 

1050 CAll 
GunShip .. __ ... _ .. 21.95 Bank 51 spell . . 42 .75 C 1700 128 K RAM ", Super Cycle 

SF-354 CAL:" 
Camen Sandiego 22 .75 C 1750 512 K RAM 169 World Games 
Karateka ..... 22.75 Football 

SF·31 ': CALL ATARI ST Captain Goodnight 22.75 GEOS 3895 Multi Plan 

ACTIVISION M~p:el cruse 25 .75 Jane 35 WlOter Games 
P .. Camp 24 .75 Perfeci Wnter 4595 Kalata Champ 

15.75 SCience kit 35 .95 
Perfect Calc 4595 Desltoyer 

. 15.75 Porteci Filer 4595 WICStlrng 
15.75 ACTIVISION 
22 .75 

Basketball 2875 MICROPROSE MUSIC Sludio 3475 ACTIVISION BRODERBUND Hacker 2675 (Apple) BRODERBUND 
2475 Lillie Peopte 2975 Crusade in E urope 24 .75 

(C-64) Pnntshop 
1575 ParnlWorks 40.75 

DeciSion In deserl 24 .75 Hacker 1875 GraphiC l rb EA 
CAll Hacker II 29 75 

F-15 strike Eagle 20.75 Hacker II 2075 P5 paper 
1775 NATO Commander 20.75 l ittle People 2075 Bank SI Wnter 128K 

Silent service 20.75 Game Maker 2475 Catm~n Sandiego 

SOlo Flight 20.75 library Karateka 

TIMEWORKS Sports 1375 P S Comp 

SSI (ST) 
SCI Fi 1375 SCience Kil 

Compuler Baseball SSI Music StudiO 22.75 14.95 Wo,dwrlter 5675 Basketball 2275 
Fighter Comand 34.75 SWlftcalc 5675 (Apple) Tass Times 22.75 
Gemstone Wamor 14.95 Data Manager 5675 ROCkb Horror 1875 MICROPROSE Wizards Crown 2475 Super Graphlx 4495 Road War 2000 24.75 Spin IUy 1875 
Gouysburg 34 75 Gemstone healer 24 .75 F· I S 
Gemstone Healer 2475 Shard or spring 24 .75 

Baseball 2475 Srtenl Service 
Phantasie 2475 Phantasie II . 24 .75 Gunship 

ACCESS Wizard's crown 24 .75 Top Gunner 

leader Board 2475 SUBLOGIC 
SUBLOGIC Toumamenl Disk 1 1575 ACTIVISION Flight Srmulator 2995 

Flight Srmulator 2975 Alter Ego 2875 Jet Simulator 2995 
Jol 3"5 EPYX 

l i ttle People 24 75 Football 2595 SA HERIES INCLUDED 
Hacker 11 2475 Scenery DISk EA 1495 Consullant 

World Games Shanghai 2475 Set 1·6 6995 Paperclrp w/spelt pk 
WlCstlrng Rocky Horror 2875 Baseball 32.75 Paperclrp II 

INFOCOM 
leather Goddess 20.75 
Moonmlsl 20.75 
Tnnrly 20.75 

ATARI AVATEX XETEC 
Hitchhiker's GUide 2075 Fonl Master 1164 3295 

XM301 " CALL 
Smarlmodem 300 133 

O.S_S. Smarlmodem 1200 377 
ACTIVISION 

Basic X E . 44 .95 SUPRA 
Smarlmodem 120CB 34' 

Basic XL . 32.95 
Smart modem 2400 598 

US ROBOTICS (Am ig a) 

Action . 44.95 lQ6<: Modem 4995 MIClomodem lie C ALL Hacker 

M ac 65 . . . 44 .95 Supra 300 3995 Smart300App iei l C CALI Password 1200 '" Hacker It 

Tool Kits 16.95 Supra 1200 14995 Couner 2400 395 Mrndshadow 

ZOOM Borrowed Time 
MUSIC StudiO 

EPYX 
PC 1200 ST ," Lillie People 

ANCHOR 
PC 1200 XL 259 

COMMODORE 
Tass Times 

Karate champ 20.75 PC 2400 ST (!Olernal) 329 Basketball 

o\pshai Trilogy 24.75 Volksmodem 12 135 PC 2400 XL (Internal) 34' 1670 129 Baseball 

HITACHI 
PRINCETON GRAPHICS 

TEKNIKA MAX- 12 Amber 175 ZEN(TH 
MJ ·22 '" 

MM·1 218 12" Green 99 HX· 12 RGB 45' ZVM 1220 " MJ·305 AGB 309 
MM·1220 12" TIL Amt)ef ," SR·12 RGO 575 ZVM 1230 as 
CM·14QOO 13" Color THOMPSON ZVM 1240 14' 

w/cable 17' 36512 RGB Call 
NEC CM·I2160 12" RGB 385 COMMODORE CM·I~55 S 13" 720~350 525 

Monochrome from " CALL CM·1457 A 13" RGB corw~~~s ~g~ Avallable?49 PANASONIC 1902 color 289 
720~460 67' 1802 C CALL 



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.

Marketing & Consultants Inc.

$199

ONLY THE STAR NX-10 GIVES

YOU FULL FRONT PANEL

CONTROL IN A 120 CPS

DRAFT/ 30 CPS NEAR-LETTER

QUALITY PRINTER. AND THE

QUALITY AND RELIABILITY

STAR IS FAMOUS FOR

PANASONIC
10801

1091 1

10921

1592

1595

3131

3151

CITIZEN

120-0
ySP-10

WSP-15

MSP-20
MSP-25

Premier 35

While they last1

199

269

CALL

419

549

249

SAVE

179

CALL

CALL

325

4B5
449

SAVE
EPSON

LXB6

FXB5

DX10

EX800

EX 1000

HSBO

FX285

LO800
LO1000

229

CALL
CALL

NEW

NEW

CALL

489
CALL

CALL

TOSh

321 P/S 479

351 sheet feecer

P341P

P341S

P351 +

669
699

999

?NNsTTho6cSKE PRINTERS
SEIKOSHA

SP-1000 A Centronics

SP-1GO0VC iC-64)
SP-1000 IBM

SP-1O00 AS HS-232
SP-1000 AP. APIIc

BP-1300

BP-5200

BP-5420

Color Kit

BP-5420 ribbon

SP-1000 nbbon

DIABLO
D25
P-32COI

635

D-80 i F

185

165

185

185

185

469

G49

999

119

12 50

8.50

549

699

1029

2395

JUKI
Juki 6100

Juki 5510

Juki 6300

RS-232 senai board

CALL

CALL

CALL
55

SILVER REED
EXP 420 P 209
EXP 600 P 489

EXP 800 P

EXP 770

LEGEND
80B

1080

1380

1385

bty

740

159

199

229

289

STAR MICRONICS
NX10C

LV12-iO(New|

NL-10

NX 10

NB15

SG-15

SD-15
SB-10

NEW

175

259

214

CALL

367

438

469

OKIDATA
Okimate 20 W'ini

292
293

120 NLO

182

192+

193 +

CALL
CALL

CALL
CALL

CALL

CALL
CALL

ORANGE

Grappler* (Ap)

INTEF

MICRO

7f

Grappler 16K (Ap)

Orange (Ap)
Grappler C (tic)

Grappler CO

4;

7E

&

SUPRA

Microprint

1150 499;

FACING

XETEC

Super Grapnix 64

Super Graphu Jr 64

Xetec AT

netUil

PPI (C-64)

TYMAC

Connection (C-64}

Tackier (Ap)

PPC 100 (Ap)

64

45

39.95

44.95

49

45

39

DRIVES

INDUS
flT Alan 1 7Q\j I rttdi I If?

GT C-64 1 79

COMMODORE

1571 CALL

1541C CALL

COMTEL

Enhancer 2000 (C-64) 149

5V4

SSDD

DSDD

SSDD

DSDD

SSDD

DSDD

DISKETTES

MAXELL

BONUS

SKC

9 99

12 99

699

7.50

8 50

9 50

3.5

SSDD

DSDD

SSDD

DSDD

SSDD

DSDD

DISKETTES

3M
16 99

23.99

MAXELL

16 99

23 99

VERBATIM
16 99

24 99

IBM-PC COMPATABLE
' 1

SUBLOGIC
Jet Simulator

Scenery disks EA

Set 1-6

34 95

14 95

69 95

MICROLEAGUE
Baseball

General Mgr

Team Disk

Slat Compiler

24.75

24.75

14 75

18 75

ACTIVISION
I Hacker II

Music Studio
Pebble Beach Goll

Shanghai

24 95 1
29 95 1
29 95 1
24.95 1

INFOCOM
Leather. Goddess
Moonmist

Trinity

24 75

24 75

24 75

BRODERBUND |
Bank St Writer

Print Shop

1 Graphics Lib 6A
Ancient Ari oi War

Karateka

Toyshop
Prini Shop paper

48 95

34 95
22 95

32 95
22.95

39.95

12 95

UNISON WORLD |
Prinimaster

Art Gallery

35 95

24 95

HI TECH
Cardware
Parlyware ..
Heartware

EPYX
World Games
Winter Games

Karate Champ

Rouge

8 95
8.95
8.95

24 75l
24 751
2{»75l
19 751

PRINTER SUPPLIES |
10009'jxH whitelarer

200 9T'?x11 whitelazer

3000 9';>:11 white

10009";x11 white

1000 Mailing labels 1x3

19 95
5.95

29.95

16 95

6 95

DISK STORAGE
Flip-N-File 10

Flip-N-File 25 Lock
Fhp-N-File 50 Mini

Flip-N-File50Lock

Flip-N-File ROM . .

2 49

10 95

10.95
15.95

TOLL FREE 1-800-233-8760
IN PA 717-494-1030

CUSTOMER SERVICE 717-494-1670

or send to

Lyco Computer

P.O. Box 5088

Jersey Shore, PA

17740

HOURS
Mon-Thjr 9 AM-8 PM

Fri 9 AM-6 PM

Sal 10 AM-6 PM

dtisA .'fut -fa/irif

In-stock items shipped wilhin 24 hrs of order No deposit on C 0 D orders Free Ship

ping on prepaid cash orders within the continental U.S Volume discounts available.
PA residents add sales lax APO, FPO and international orders add S5 00 plus 3%

lor priority mail Advernsed prices show 4% discount (or cash, add 4°'c foj Master Card
and VISA Personal checks require 4 weeks clearance before shipping. We cannot

guarantee compatibility We only ship factory fresh merchandise. Ask about UPS Blue

and red label shipping. All merchandise carried under manufacturer's warranty Return

restriction applicable. Relurn authorization required. All items subject to change without
notice

1080 I 
THE 108m PUTS QUALITY DOT 
MATRIX PRINTING WITHIN 
REACH EVEN FOR A TIGHT
BUDGET. SO FOR A RELIABLE 
PRINTER AT AN AFFOROABLE 
PRICE. THE 10801 IS ALWAYS A 
SMART CHOICE. 

- -----

$199 

NX-10 
ONLY THE STAR NX- l 0 GIVES 
YOU FULL FRONT PANEL 
CONTROL IN A 120 CPS 
DRAFT I 30 CPS NEAR·LETIER· 
QUALITY PRINTER. AND THE 
QUALITY AND RELIABILITY 
STAR IS FAMOUS FOR. 

PANASONIC 
'080 ' 
1091 I 
1092 1 
1592 
1595 
3131 
3151 

", 
2£' 

SAVE ?~Ji'Jg~ PRINTERS STAR MICRONICS 

CITIZEN 
'20-0 
MSP·l0 
MSP·15 
M$P·20 
MSP·25 
PremIer 35 

WhIle they las\I" 

CALL 

'" '" 2<, 
SAVE 

'" CAll 
CALL 

325 

'" '" 

ORANGE MICRO 
Grappler+ (Ap) 
Grappler 16K (Ap) 
Orange (Ap) 
Grapplor C (lie) 
Grappler CO 

SUPRA 

MICRO LEAGUE 

LXB6 
FX85 
OX IO 
EX800 
EX 1000 
HSao 
FX286 
L0800 
LOHX)() 

EPSON 

TOSHIBA 
321 PIS 
351 sheel leecer 
p 341P 
P 34 15 
P 351+ 

XETEC 
Super Graphl~ 64 
Super Graphlx Jr 54 
Xelec AT 

DSI 
PPI (C·54) 

TYMAC 

INFOCOM 

CUSTOMER SERVICE 717-494-1 670 
o r send 10 

Lyco Co mputer 
P.O. Box 5088 

229 
CALL 
CALL 
NEW 
NEW 
CALL 

'" CALL 
CALL 

4i'9 
'29 
66' 
699 
99' 

" " 3995 

4495 

NXI Oc NEW 
SEIKOSHA JUKI LVI2·10(Newl 175 

NL·IO 2S9 SP·1QOO A centrOnics '" $P·IOOO VC (C-64) ' 65 
$p. l000 IBM '" SP· l000 AS AS·232 '" $P·IOOO AP APlie ," 
BP·l300 '" BP·5200 64' 
BP-542O 999 
Color Kit ", 
BP·S42O ribbon 12 SO 
SP·lOOO ubbon 850 

DIABLO 
025 S49 
P·32CQI 699 
635 ' 029 
0 ·80 IF 2395 

DRIVES 

INDUS 
GTAra" '" GT C·64 '" 

Jukl6100 CALL 
Jukl5510 CALL 
Jukl6300 CAll 
AS·232 sellal board 55 

SILVER REED 
EXP 420 P 209 
EXP 600 P '" EXP 800 P 6<' 
EXP 770 "0 

LEGEND 
808 '" 1080 ", 
1380 229 
1385 289 

5 14 DISKETTES 

MAX ELL 
5500 '99 
0500 "99 

NX I O 214 
NBIS CALL 
SG· 15 367 
50· 15 438 
SR.1Q 469 

OKIDATA 
Oklmale 20 W/ml 
292 
293 
120 NLO 
"2 
192+ 
193 .. 

CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 

3.5 DISKETTES 

3M 
5500 
0500 

COMMODORE BONUS MAX ELL 
5500 699 5500 

IS71 CALL 0500 750 0500 
1541C CALL 

COMTEL 
SKC VERBATIM 

'" 

BRODERBUND 
Bank 51 Wil ler 
Prlnr Shop 
Gl6phlcS L,b EA 
Ancwnl Arr 01 War 
Karareka 
Toyshop 
Prlnr Shop paper 

HOURS 
Mon·Thur 9 AM-8 PM 

Ffl 9 AM-6 PM 
Sal 10 AM·6 PM 

tOOO9'iJxl I white lazer 1995 
200 9'iJ~ll white lazer 595 

3000 9 '"x l 1 white 2995 
1000 9 lflXli while 1695 
1000 Malltng Labels Ix3 69S 

DISK STORAGE 

.:JliJ~· .~·U l' .1)(. /i("1/ 

tn·stOCk Ilems Shlppea I"lIthm 24 hrs 01 OI'der No deposit on COD ordors Free ship· 
p.ng on prepaid cash orders wl lhm the conllnental U 5 Volume discounts available 
PA residents add sales tax APO, FPO and mternatlonal orders add $5 00 plus 3% 
101 prIOrity mall AdvertISed puees show 4% discount 101 cash. add 4% fo} Master Card 
and VISA Personal checks requlle 4 weeks clearance oefore shipping. We cannOI 
guarantee compatibility We only ship laclory tresh merchandtSe. Ask about UP5 Blue 
and re~ labol shlppmg. AU merchandise camed under manutaclule, 's warranty. Return 
reslflcnon applicable. Return authorlzatron reqUired All items subject to chonge Wllhout 

" 



CP

UN

IN

FE

CB

EH

460

470

4S0

490

500

510

DD

II

FH

fj

SB

530

540

550

560

570

450 R=0:YY=32*Y+15:XX=36*X+50

:FOR 1=1 TO 4

PUTCXX+2, YY+2> ,ER,PSET

FOR J = I TO 4: N £ 1, J) =INT (R

ND C1)*3)-1:NEXT:R=-R+I:K=

U(Y,X)+1:IF K=6 THEN K=5

IF CO=1 THEN ON K GOSUB 7

30,740,750,760,770,770

IF C0=2 THEN ON K GOSUB 8

50,860,870,8S0,890,890

FOR J = l TO 25:S0LJND 37,1:

NEXT:SOUND 37,0:NEXT

TX=X:TY=Y:J1=0:K1=K-1:Yl=

32*Y+15+BY<1,1):Xl=36*X+5

0+BX <1, 1)

LH 520 IF TX>0 THEN X»TX-1:DX=-I

:DY=0:GOSUB 1270:GOSUB 59

0

IF TX<5 THEN X=TX+1:DX=1:

DY=0:GOSUB 1270:BDSUB 590

X=TX:IF TY>0 THEN Y=TY-l:

DY=-I:OX=0:GDSUB 1270:505

UB 590

IF TY<4 THEN Y=TY+1;DY=1:

DX=0:GOSUB 1270:GOSUB 590

IF FS<0)<ri OR FS11X1 THE

N E=l

Y=TY:U(Y,X)=U(Y, X>-J(Y, X)

:GOSUB 820:IF U(Y,X)=0 TH

EN L(Y,X)=0

NP 5B0 RETURN

SN 590 IF L(Y,XK>TU+I THEN FS(T

U)=FS(TUt+U(Y.X):FS<-TU+I

)=FS(-TU+1)-U(Y,X)

DE 600 L(Y, X)=TU+I:U(Y,X)=U(Y, X)

+1:GOSUB 820:RETURN

NL 610 LP=0: IF V>0 THEN IF L(Y-l

,X)=? THEN AY = Y t:GO ID 66

HJ 620 IF X>0 THEN IF i_(Y,X-I>=2

THEN AX=X-1:GOTO 660

BJ 630 IF X<5 THEN IF L(Y,X + 1)=2

THEN AX=X+1:GOTO 660

KF 640 IF Y<4 THEN IF L(Y+1,X>=2

THEN AY=Y+l!GOTO 660

NK 650 RETURN

flF 660 LP=1:RETURN

CL 670 FDR Y=0 TO 4: YY=32*Y+16: F

OR X=0 TO 5:XX=36*X+51

U 680 DRAW "BM=XX;.=YY;R34D30L3

4U30"

PN 690 NEXT X . Y: GET ( XX+1 , YY+1) - (

XX+33,YY+29),ER

UB 700 RETURN

FF 710 PUT(XX+2, YY+2) ,ER,PSET:K=

U(Y,X)+1:IF K=6 THEN K=5

FO 720 ON K GOTO 730,740.750,760

,770,770

m 730 RETURN

FH 740 PUT(XX+BXtl,K-l),YY+BY< 1 ,

K-l)),BG:RETURN

II 750 FOR J = l TO K-I:PUT(XX+BX (

2,J)+N<R,J),YY+BYC2,J)+N(

R,J)),BG:NEXT:RETURN

a 760 FOR J=l TO K-1:PUT(XX+BX(

3, J)*N(R, J) ,YY+BY(3,J)+N<

R, J)>,BG:NEXT:RETURN

EL 770 FOR J=l TG K-l : PUT ( XX+BX (

4,J)+N<R,J),YY+BY(4,J)+N(

R, J)),BG:NEXT:RETURN

ON 780 YY=32*Y+15:XX=36*X+50

IF 790 DRAW "C=CO; BM=XX; ,=YY;R36

D32L36U32"

CE B00 DRAW "OCC); BM+2,+2R32D28L

32LJ2B"

IE 810 RETURN

DN 020 YY=32*Y+I5:XX=36«X+50:R=0

:IF CO=1 THEN 710

& 830 PUT(XX+2,YY+2) ,ER,PSET:K=

U<Y,X)+1:IF K=6 THEN K=5

UB 840 ON K GOTO 850,860,870. B80

,890,890

m 850 RETURN

Ft

W

51

IH

El

JD

11

[E

e»

950

960

970

980

990

1000

1010

1020

S60 PUT(XX+BX(l.K-1),YY+BY(1,

K-l)).BR:RETURN

870 FOR J = l TD K-1:PUT(XX+BX(

2,J)+N<R,J),YY+BY<2,J)+N<

R, J) ),BR:NEXT:RETURN

880 FOR J=l TO K-1:PUT(XX+BX(

3,J)+N(R,J),YY+BY<3,J)+N<

R,J)), BR:NEXT:RETURN

890 FOR J=l TO K-1:PUT(XX+BX(

4. J J «-N£R, J> , YY+BY<4, J)+N<

R.JII.BR:NEXT:RETURN

900 XT=0:FOR Y=0 TO 4:F0R X=0

TD 5:IF L(Y.X)=2 THEN 92

0

910 XT=XT+1:TY(XT)=Y:TX£XT)=X

920 NEXT X.Y

930 LOCATE 23.15:PRINT "Think

ing...";

940 FOR 1=1 TO XT:RTfI)=0:TR(

I)=0:Y=TY(I)iX=TX(I):GDSU

B 610

IF FG=1 AND LP AND U(Y.X)

>0 THEN 1160

IF U(Y,XJ+1OJ(Y,X) THEN

1000

IF LF=1 AND U(AY,AX)+1=J(

AY.AX) THEN RT(n=6:G0Ta

1 1 10

IF LP=1 THEN RT(I)=2:60T0

1 1 10

IF LP=0 THEN RT<I)=l:GOTO

1110

IF J<YSX)<>2 THEN 1040

IF LP=0 AND U<Y,X)=I THE

N RT(I)=1:GOTO 1110

IF LP=0 AND U(Y,X>=0 THE

N RT(I)=4:GOTO 1110

IF LP=1 AND U(Y.X)=1 THE

N RUI)=4:G0T0 1110

1040 IF UCAY.AX)+1=J(AY.AX) T

HEN RT(I)=1:GOTO 1110

IF U(Y.X)+2<J(Y,X) THEN

1090

IF LP=1 AND U(AY.AX)+KJ

(AY,AX) THEN RT(I)=5:G0T

0 1110

ND 1070 IF LP=0 THEN RT<I)=3:GDT

0 1 110

AD 1080 RT(I)=2:G0T0 1110

Mfi 1090 IF LP=0 THEN RT(I)=2:G0T

O 1110

RB 1 100 RT(I>=1

Q* 1110 NEXT: ZT=0:AB=6

IH 1120 f^OR 1-1 TO XT:IF RT ( I )-A

B THEN ZT=ZT+1:TR(2T)=I

'31 1130 NEXT: IF ZT>0 THEN 1150

HI 1140 AB=AB-l:GfJTO 1120

fi! 1150 DH=INT(ZT#RND(1)>+l:HD=T

R(DH):Y^TY(HD):X=TX <HD>

EE 1160 LOCATE 23,15:PRINT "

";:FG=FG+1:RETURN

EH 1170 RESTORE 1210

HB 1180 READ BR (0) , BR (1) : FOR 1=2

TO 22:READ A*:BR(I)=VAL

("8(H"+AS> :NEXT

M 1190 READ B6(0),BGU):FOR 1=2

TO 22: READ A*:BGU)=VAL

<"S<H"+A*> :NEXT

IF 1200 RETURN

IH 1210 DATA 22. 13,F00,0,30,3000

,200,AA

DJ 1220 DATA AA02, A00, 80AA, 2028,

AAA0,A822,8AAA, AAAB

GE 1230 DATA A822,2028,AA0,80AA,

AA02,0,0

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

,100,55

IT 1250 DATA 5501,500,4055,1014,

5550,5411,4555, 5554

LH 1260 DATA 5411,1014,550,4055,

5501,0,0

BC 1270 J1=J1 + 1:XX=X1-BX (1, 1) : YY

=Y1-BY(1,1):S=1087:IF CO

1050

=1 THEN 1360

PF 1280 PUT(XX+BX (Kl, J1)+N(R, Jl )

,YY+BY(K1,JI)+N(R,Jl)).B

R

SM 1290 IF l)Y<. ?0 IHEN 1330

AS 1300 X2=X1+35*DX:DX=DX*4:PUT(

X1,Y1>,BR

AE 1310 FOR I = X1 TO X2 STEP DX:S

=S-40:SOUND S,1:PUT<I,Y1

),BR:PUT(I+DX,Y1),BR:NEX

T

SL 1320 PUT < XX+3, YY+3) ,ER: RETURN

CD 1330 Y2=Y1+31«DY:DY=DY*4:PUT(

X1,Y1),BR

DD 1340 FOR I=Y1 TO Y2 STEP DY:S

=S-40:SOUND S,1:PUT(X1,I

),BR:PUT(X1,I+DY>,BR:NEX

T

PUT < XX+3,YY+3),ER:RETURN

PUT(XX+BX(K1,J1)+N(R,J1)

,YY+BY(K1,J1)+N(R,Jl)),B

Q

IF DYO0 THEN 1410

X2=X1+35«DX:DX=DX»4:PUT <

XI, YD, BO

FOR I=X1 TO X2 STEP DX:S

=S-40:SOUND S,1:PUT<I,Y1

),BG:PUT(I+DX,Y1),BG:NEX

T

FH 1400 PUT(XX+3,YY+3),ER:RETURN

11 1410 Y2=YI+31*DY:DY=DY*4:PUT(

XI , YD ,BG

KJ 1420 FOR I=Y1 TO Y2 STEP DY:S

=S-40:SOUND S,1:PUT(X1,I

),BG:PUT(X1,I+DY),BG:NEX

T

6A 1430 PUT(XX+3,YY+3> ,ER:RETURN

SE

KP

EB

16

1350

1360

1370

1380

1390
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stmare

LEARN AT YOUR OWN PACE

IN YOUR SPARE TIME
Our mdeperUenl stud/ program allows you

lo learn about couplers, operations, appli
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~ 450 R=0 : VV=32.V+ I ~ : XX=36.X+S0 

: FOR 1=1 TO 4 
(P 460 f'UT(XX+2,VV+2),ER,P5ET 
"If 479 FOR J=I TO 4:N(I,J) ::: INT( R 

NO(I)*3)-1:NEXT:R=-R+l:K= 
U(V,X)+I:IF K=6 THEN K-5 

IN 480 IF CO=1 THEN ON K G05U8 7 
30,740,7~0, 760,770.770 

FE 490 IF CO:2 THEN ON K GOSUB 8 
50,860,870 , 880,890,890 

(B 500 FOR J=l TO 25 :S0UNO 37,1 : 
NEXT:SOUNO 37,0 :NEXT 

~ 510 TX:X:TV=V:Jl=0:Kl=K-l:Vl: 
32.V+15+BV(I,I): Xl=36*X+5 
0+BX C 1,1 ) 

t K 520 IF TX >0 THEN X- TX - l: OX=- 1 
:OV=0:GDSUe 1270 :60SU8 S9 
o 

00 530 IF TX (5 THEN X=TX+ l : OX=I: 
OV:0:G05UB 1270:G05UB 590 

" 5 40 X=TX: IF TV ) 0 THEN V=TV-I : 
OV:-l :0X g 9: G05UB 1270:G05 
UB :590 

f H 550 IF TV < 4 THEN Y""TY+l:0V:l: 
OX:0:605UB 1270 :G05UB :590 

r.J 569 IF FS(01 ( 1 OR FS(ll ( 1 THE 
N E=1 

~B 570 Y=TY : U (Y, XI : U(V , X I - J ( Y, XI 
:GOSUB 8 20 : IF U( Y,X I =0 TH 
EN L(V,XI - 1Il 

HP 580 RETURN 

liN 590 I F L(V. XI ( >TU+l THEN Fsn 
U):FSCTUI+U(Y.X):FS(-TU+l 
I=FS(-TU+I)-U(Y.XI 

O~ 600 LCY , X)=TU+1 :U (V,X ) :U(V. X) 
+1 :60SU8 820 : RETURN 

III 610 L P::: 0 : IF '1' ) 0 THEN I F LCY - I 
.X)=-? !HEN AY = Y· I : GOln 66 
~ 

HJ 620 I F X ) 0 THEN IF L(Y,X - 1>=2 
THEN AX =x- l:GOTQ 660 

BJ 630 IF X< 5 THEN IF LCV,X+I)=2 
THEN AX-X+l:GOTo 660 

t:f 640 IF '1'( 4 THEN IF L ('1'+1, X) = 2 
THEN AV- Y+ l:GOTo 660 

Nt 650 RETURN 
~ 660 LP=l:RETURN 
Ct 670 FOR '1'=0 TO 4: '1''1'=32&'1'+16 : F 

DR X=0 TO 5 : XX=36tX +51 
t J 680 DRAW "8M=XX ; , =-'1''1' ; R3 4D3 0 L 3 

4U3e " 
PH 69£1 NEXT X.V :GET(XX+ l ,VY+ l) -( 

XX+33,VY+29),ER 
liB 700 RETURN 
FF 7 10 PUT(XX+2,VY+2).ER.PSET : K::: 

U(V,X) +I:IF K=6 THEN K=5 
PO 720 ON K GOTO 7 3 0 , 7 40 ,750 , 760 

,770,770 
"H 730 RETURN 
PH 740 PUT (XX+BX ( 1,1<- 1), YV+BY( I , 

K- I».8G:RETURN 
1.\ 750 FOR J=I TO K-I : PUT(XX+BX( 

2,J)+N(R,J),YY+BY(2,J)+N( 
R ,JI),BG:NE XT : RETURN 

Pl 760 FOR J:::1 TO K- I: PUT(XX+BX( 
3,Jl~NCR,J),VY+BVC3,J)+N( 

R,JI),BG:NEXT:RETURN 
Et 779 FOR J=I TO K- l:PUT (XX+BX( 

4,J ) +N CR,J l,YY+BY C4 ,J l +N ( 
R,J)I,BG :NEXT:RETURN 

ON 780 '1''1':32*'1'+15: XX - 36tx+50 
If 790 DRAW "C=COj BM" XX; , "" YV ;R36 

D32L36U32" 
CE 800 DRAW "C=CO ; BM+2 . +2R32D28L 

32U28" 
liE 810 RETURN 
O~ 820 YY=32tY+ I S : XX - 36tX+50 : R=0 

:IF CO- l THEN 710 
sr. 830 PUT (XX+2, VY+21 ,ER,PSET:K= 

UC Y , X)+l : IF K- 6 THEN K=~ 
liB 840 ON K GOTO 850,860,870,880 

,890,890 
Nil 850 RETURN 
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JD 860 PUT(XX+BXCI.K- ll.YV+BY(l, 
K- I »,BR: RE TURN 

FI 870 FOR J=1 TO K- l : PUT(XX+BX( 
2, JI+N(R,J),VY+BV(2,J ' +N( 
R , J»,BR:NEXT:RETURN 

t:r 880 FOR J = 1 TO K- 1:PUT (XX+BX( 
3,J I+NCR,J),VY+BYC 3 .J )+N( 
R,JII,BR:NEXT:RETURN 

PI 890 FOR J=I TO K- I :PUT(XX+BX ( 
4. J) ~N(R.JI.VY+8V(4.J)+N( 
R . JII.BR:NEXT:RETURN 

~ Ii 900 XT= 0 : FOR '1'=0 TO 4: FOR X=0 
TO 5:JF L(Y,X)=2 THEN 9 2 

o 
~ 910 XT= XT+ i: TYCXT)=Y : TX(XT) = X 
IJ 920 NE XT X. 'I' 
Ii 9 3 0 L OCATE 23 . 15 : PRI NT "Thlnk 

lng ... "; 
FO 94'1' FOR 1=1 TO XT:RTCI)::0:TRC 

1) ::0:Y::TY(I):X=T X II):GOSU 
B 61£1 

Fp 950 I F FG"' I AND LP AND U(Y.X) 
>0 THEN 11 6({1 

BII 9611'1 I F UIY.X)+I < >J(Y.X ) THEN 
1 ~00 

6C 970 I F LP= I AND UCAV,AX)+l=J( 
AV.AX ) THEN RTCI) -6 :GOTO 
1110 

lilt 980 IF LP=l THEN RT CI) =2: GOTO 
1110 

tl 990 IF LP=1ll THEN RT(I)=l:GOTO 
11 10 

J~ 1000 I F J (V . X) (>2 THEN 1040 
Nt 1010 IF LP=0 AND UCV,X)=1 THE 

N RTI I ) =I:GOTo 11t 0 
Cf 102 0 IF LP:0 AND UCV,X)=0 THE 

N RT(I)=4:GoTo 111 0 
FI'I 10-:S0 IF LP=I AND UCY,X)c l THE 

N RrC I )=4:GOTO 1110 
Of 10 40 IF U IAY,AX)+l=J(AY,AX) T 

HEN RT(I)=I:GoTO 1110 
1'10 1050 I F U(Y.Xl+2( J CY,X) THEN 

1090 
H~ 1060 I F LP=I AND UCAY.AX)+I ( J 

IAY, AXl THEN RT ( I )~5 :GoT 

o 1110 
NO 10 7 11'1 IF LP=0 THEN RT CII=3 :GOT 

o 1110 
AO 1080 RT(I):::2 :GOTo 1110 
II ~ 1090 IF LP=0 THEN RTCI'=2 : GOT 

a 1110 
~s t 100 RT ( t I = I 
0'1 lil a NEXT:ZT=0 :AB=6 
N 11 2 0 FOR 1= 1 TO XT : IF RT(I)=A 

B THEN ZT=ZT+I:TRCZT ) :::I 
&1 11 3 11'1 NEXT : IF ZT ) 0 THEN 11 50 
~ I 1140 AB= AB- I : GOTO 1120 
U 11 511'1 DH:::INT(ZTfRND( I ) )+ 1 : HO=T 

R{OH1:V~lY(HD) : X=TXC HDl 

EE 1160 LOCATE 23 , 15 : PRI I'IT ., 
"j:FG= FG+l:RETURN 

Eli J 170 RESTORE 1210 
H8 11 80 READ BR(0) , BR(ll:FOR 1=2 

TO 22:READ AS:BR(I )"'VAL 
("&:H"+AS ) : NEXT 

~~ 1190 READ BGCe) ,BGCl) : FOR 1:::2 
TO 22:READ AS:BG ( ll mVAL 

C "&:H"+AS I : NEXT 
IP 1200 RETURN 
IH 12 10 DATA 22, 13,F00,0, 30,3000 

,200,AA 
[lJ 1220 DATA AA02,A0e,80AA ,2028, 

AAA0,A822,BAAA,AAA8 
DE l 2 30 DATA A822,2028,AA0 , 8 0 AA , 

AA02,0,0 
eN 1240 DATA 22, 13,F2'2',e,30,3000 

.100,55 
tof 1252' DATA 55£11,500,412155,1014, 

~~~0,541I,4~~5,~5S4 

LH 126121 DATA 5411,1014,550,4055, 
5~el,0,0 

BC 1270 Jl=JI+l:XX:::XI - BXCl,II:YV 
=YI-BY(I.1):SsI087:IF CO 

" I THEN 1369 
Pf 1280 PUT (XX+BX{KI,JlI+N (R.J lI 

,VY+BY(K I.Jl)+N CR, Jl)I . B 
R 

611 129ta I F U Y <,)~ IHEN 1330 
AB 1300 X2=X l+35 tO X:OX= D Xt4: PUT( 

Xl,Vl),8R 
~E 13 10 FOR I =X I TO X2 STEP DX:S 

"S-4e:SOUND S,l:PUT(I,Yl 
),BR:PUT(I+DX,Yl),BR:NEX 
T 

al 1320 PUT(XX+3,YY+3),ER:RETURN 
CO 1330 Y2""YI+31fOY:DY-DYt4:PUT( 

XI,V I),BR 
DD J 3 4121 FOR 1""'1' 1 TO '1'2 STEP 0'1' : S 

-S-40:S0UNO S,I:PUT(XI,I 
),BR:PUT(Xl,I+DV),BR:NEX 
T 

6E 135121 PUT(XX+3, YV+3) ,ER:RETURN 
~P 1360 PUT( XX+BX(Kl,JII+N(R,JI) 

,VV+BV(KI,Jll+N(R,Jl),B 
G 

EB 1370 IF 0 '1'<>0 THEN 1410 
~ 1380 X2= X l+35tD X:DX=DXt4:PUTC 

Xl,Yl1,BG 
IS 1390 FOR I=XI TO X2 STEP DX:S 

=S-40:SoUND S , I:PUTCI,YI 
I,BG:PUTCI+OX,VI),BG:NEX 
T 

fH 141210 PUT(XX+3,VV+3),ER:RETURN 
II 1410 V2"'V l+3ItOY:DY= DYt4:PUT( 

Xl,Yt),BG 
~J J420 FOR 1:'1'1 TO '1'2 STEP OV:S 

sS-40:S0UND S,I:PUT (X l, I 
I, BG:PUT( Xl,I +OV), BG:NEX 
T 

6A 1439 PUTCXX+3 , '1''1'+3) ,ER : RETURN 

INSTITUTE 

, ----------------, 
I HAU!t""S"'UT£CENTERF~COMPuI£REDUCAhON()(PT 0 I I I~"JW OlYMPIC aZ2fiLOSANGELES CA900IS.J89.I I 

II YES' Send tre ~ 0'1 ""'" I can \fIiI'T\1l)(:aA a:;IfTO.MrS In:! poo. I 
gFI"'It9l1 Nltr'e' I 
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Commodore 128

Machine Language
Part 6

Jim Butterfield, Associate Editor

In this final series installment on

Commodore 128 machine language

programming, Jim Butterfield looks at

ways to build custom memory configu

rations.

Memory Banks
The 16 standard configurations that

Commodore has defined as banks

are useful, but limitations exist. In a

standard 128—one without a car

tridge, extra ROM, or extra RAM—

only four bank configurations (0, 1,

14, and 15) are useful. While there

are 16 standard configurations, you

can actually create 256 different

ones. You may store any value from

0-255 in the configuration register

at address 65280 <$FF00) and each

value will create a particular con

figuration.

Not all of the 256 combina

tions are,useful. Some call for ROM

or RAM that may not exist. If you

eliminate such configurations, only

about 24 remain. Of these, several

others don't seem to be very help

ful. For instance, it's hard to imag

ine a case in which you'd want only

half of the BASIC ROM and none of

the Kernal ROM. However, you can

make your own configurations, and

some of them are useful. There's at

least one handy configuration miss

ing from Commodore's bank list.

Figure 1. Configuration Register

00

01

= RAM0

= RAM1

1

00

11

$cooo

-$FFFF

= Kernal

= RAM

l

00

11

$8000

-$BFFF

= BASIC HI

= RAM

1

0

1

$4000

-$7FFF

= BASIC LO

= RAM

0

1

= I/O

= ROM

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 I/O chips appear in locations

$DOO0-$DFFF. When this bit con

tains a one, the 128 sees whatever is

selected by bits 4 and 5. If it's the

Kernal ROM, this part of memory

contains character patterns.

Bit 1. This bit controls memory ad

dresses $4000-$7FFF. Placing a one

here puts RAM in that area; a zero

causes the lower 16K of BASIC

ROM to appear.

Bits 2 and 3. Together, these two

bits control locations $8000-$BFFF.

Setting both bits to 1 puts RAM in

this area. Setting them both to 0

causes the upper 12K of BASIC
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Bit 0_ When bit 0 contains a zero, 
the I/ O 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 
Kernal ROM, this part of memory 
contains character patterns. 

Bit 1. This bit controls memory ad
dresses $4000-$ 7FFF. Placing a one 
here puts RAM in that area; a zero 
causes the lower 16K of BASIC 
ROM to appear. 
Bits 2 and 3. Together, these two 
bits control locations $8000-$BFFF. 
Setting both bits to 1 puts RAM in 
this area. Setting them both to 0 
causes the upper 12K of BASIC 
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COMB
COMMODORE" COMPATIBLE ACCESSORIES

We are not

allowed to print

the famous brand

name, but we can

tell you if you

call us

Toll-Free.

FAMOUS U.S. BRAND DISK DRIVE UNIT
These famous brand Disk Drives are rebuilt like

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 ROW. Maximum Storage of 170K

Formatted Data, 35 Tracks.

• Uses 6W Floppy Diskettes. Serial Interface.

• Data Transfer Rate: 400 Bytes per Second.

• Second Serial Port for Chaining Second Drive

or Printer.

• &A" H x 8" W x 15" D. 9'/z lbs.

Now, Make Quick Back-Up Copies

Easily With a SECOND Disk Drive!

Original SOCQ rtft
List Price 5269.00

Liquidation

Price $149
Item H-1879-3553-013

Shipping, handling: S3.00 each

Software also sold individually. Phone lor Prices

FOUR

PACK
OFFICE

SOFT

WARE
90-Day Ltd.

Fac Warranty.

• General Ledger. 8 Options. Chart Accounts, Custom

Statements, More.

• Inventory Managment Track 1000 Items. Maintain

Perpelual Records.

• Payroll. 24 Functions. Calculates Tax. Prints Checks.

Interfaces With General Ledger.

• Accounts Payable/Checkwriting. Interfaces With

General Ledger.

Mfr. Ust For Set of 4: S199.80

$39Liquidation Price For Set of 4 . .

Item H-1879-7025-059 Ship, handling: S4.00 pkg.

TRACTOR

FEED FROM

COMMODORE®

Discontinued Model LOW

Liquidation Price.

• Adapts Your Commodore

803 for Continuous Paper.

• Continuous Form Paper

from 2%" To 10" Wide.

• You Can Still Use Your

Friction Feed.

90-Day Ltd. Factory Warranty.

Commodore is a i eg isle red trademark of

Commodore Electronics Ltd.

Mfr. Ust .... *39.95

Liquidation

Priced At. .

Item H-1879-7004-286

Shipping, handling: 54.00 each

Toll-Free: 1-800-328-0609
Credit card customers can order by phone.

24 hours .1 day «^H . mmm

7 days a week. VISA *.«=■= fSugj

SEND TO: Item H-1879

C.O.M.B. Direct Marketing Corp.

1405 Xenium Lane N/MInneapolis, MN 55441-4494

Send the items indicated below (Minnesota residents add

6% sales tax Sorry, no COD. orders.)

Send___Dlsk Drtve(») Item H-1879-3553-013atS149 each

plus S8 each 'or shipping, handling.

Send_Software Package(s) Item H-1879-7025-059 at
S39 each plus 54 each for shipping, handling.

Send Tractof Feed(a} Item H-1879-7004-236 at S19
each plus $4 each for shipping, handling.

D My check or money order 15 enclosed. (No delays in

processing orders paid oy check).

Charge. □ VISA I □ MasterCard. □ American Express ■

Acct No . Exp.

PLEASE PRINT CLEARLY

Name

Address

City

State -ZIP

Phone _i

Sign Here-

Sales outside the 48 contiguous stales are subject to

special conditions. Please call or write to inquire.

ROM and machine language moni

tor ROM to appear.

Bits 4 and 5. These two bits control

locations $CO00-$FFFF. If both bits

are set to 1, RAM appears in this

zone; when both contain 0, the Ker-

nal ROM appears. Note that when

Kernal ROM is selected, character

pattern ROM appears at locations

$D000-$DFFF. If bit 0 is set to 0,

I/O chip registers will be seen at

$D000-$DFFF regardless of the set

tings in bits 4 and 5.

Bits 6 and 7. These two bits control

which block of RAM will be used in

any of the areas selected as RAM in

the other configuration register bits.

When both bits are set to zero,

block 0 is selected. The bit pattern

01 selects block 1. Note that loca

tions $0002-$03FF will appear

from block 0 no matter what value

you place in these bits. (Locations

$0000-$0001 are registers for the

microprocessor's on-chip I/O port.)

Suppose that you want to se

lect the bank 15 configuration. Let's

work through it from the high end.

All the RAM will be from block 0,

so we set bits 6 and 7 of the configu

ration register to 0. We need Kernal

ROM, so bits 4 and 5 must also be

set to 0. We also want BASIC ROM,

so bits 1, 2, and 3 are all set to 0 as

well. To make the I/O chips visible,

bit 0 is set to 0. Thus, to select bank

15, we simply store a zero in $FF00,

setting all of its bits to 0.

Now let's select bank 1, which

is almost entirely RAM from block

1. From the top again, we set bits 6

and 7 with the pattern 01 to select

block 1 as the source of RAM. (Re

member, however, that this doesn't

affect locations $0002-$03FF.) Bits

2-5 are all set to 1 so that RAM is in

place, and bit 1 also gets a one. Bit 0

must be set to 1 so that the I/O

address space doesn't appear. Put

all these bits together, and you get

$7F, the value that selects bank 1.

A Custom Configuration
Many machine language program

mers would like to have a configu

ration that provides as much RAM

as possible but still retains the

Kernal and I/O addresses. This can

be done by eliminating BASIC

ROM, which machine language

programs usually don't need. We'll

get 48K of RAM and all the I/O

that's necessary.

Authorized [38~G ........ 
COMMODORE"' COMPATIBLE ACCESSORIES 

FAMOUS U.S. BRAND DISK DR 
These famous brand Disk Drives are rebuill like 
new, by factory technicians. They are at a l OW 
liquidation price, and carry a Factory Warranty. 

Now, Make Quick Back·Up Copies 
Easily With a SECOND Disk Drive! 

• Compatible With Commodore® C64'" and 
SX64 Computers for Maximum Efficiency. Original $269 00 Ust Price .. .. .. • 

• 2K RAM, 16K ROM. Maximum Storage of 170K 
Formatted Data. 35 Tracks. 

• Uses 511(' Floppy Diskettes. Serial Interface. 
• Data Transfer Rate: 400 Bytes per Second. 
• Second Serial Port for Chaining Second Drive 

or Printer. 

~~~~datlo~. $149 
. 3314" H x 8" W x 15" D. 9Y2 lbs. 

FOUR 
PACK 
OFFICE 
SOFT
WARE 
~Day Ltd. I~~~~~~~~~~~~gj Fae. Wattanty. ~ 

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

• Inventory Managment. Track 1000 Items. Mainta in 
Perpetual Records. 

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

• Accounts Payable/ Checkwriting.lnterfaces With 
General Ledger. 

MIT. Ust For Set of 4: 5199.80 $39 
Uquidation Price For Set of 4 ...•.• 

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

Item H·1879·3553·013 
Shipping, handling: $8.00 each 

TRACTOR 
FEED FROM 

COMMODORE® 
Discontinued Model LOW 
Uquidation Price. 

• Adapts Your Commodore 
803 for Continuous Paper. 

• Continuous Form Paper 
from 231." To , 0" Wide. 

• You Can Still Use Your 
Friction Feed. 

9O-Day Ltd. Factory Warranty. 
Commodore Is a ,egl.t.,ed tradelNlrlt 01 

Commodote Electronic. Ltcl. 

MIT. Ust .... 539.95 
Uquidation $19 
Priced At , •. 

Item H·1879·7004·286 
Shipping, handling: $4.00 each 

C,edil cald custOIMtS can OI'der b~ phone, 

Toll-Free: 1-800-328-0609 :~:~':::::.- ~B3 iw~j 

SEND TO: Item H· 1879 
C.O.M.B. Direct Marileting Corp. 
1405 Xenlum Lane N/ MlnneapoUl, MN 55441 · 4494 
Send the ilems lndica tlw below (Minnesota residents add 
6% sales tal . Sorry. no C.O.D. Ofders.) 
Send_Dllk Drive{') Item H · 1879- 3553-013 al S 149 each 
plus S8 each for shipping. handling. 
Send_Software PliCkage{l) hem H-1879-7025-059 al 
539 each pius 54 each fOI shipping, handling. 
Send _ Traclor Feed(.} Item H-1879-7004-286 al 51 9 
each plus $4 each for shipping. handling. 
o My check 01 money ordel IS enclosed (No deiays 10 

proceSSing ordels paid by Cheek) 
Charge. OVISA ' O MaSle rCard. OAmerican Expless'" 

Acct No Exp_l_ 

PLEASE PRINT CLEARLY 
Name ______________________ __ 

Address 

~~------------------------
Stale ________ ..lIZlP __ _ 

Pho~ -L ____ ~ ____________ _ 

Sign Here __________ __ 

Sales oul,lde the 48 contiguous sla tes ale l ubjeelto 
special condiIJonl. Plea .. cali 01' WIlle 10 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 
Kernal ROM is selected, character 
pattern ROM appears at locations 
$DOOO-$OFFF. If bit 0 is set to 0, 
I/ O 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 I/ O 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 O. We need Kernal 
ROM, so bits 4 and 5 must also be 
set to O. We also want BASIC ROM, 
so bits 1, 2, and 3 are all set to 0 as 
well. To make the I/ O chips visible, 
bit 0 is set to O. Thus, to select bank 
15, we simply store a zero in $FFOO, 
setting all of its bits to O. 

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 I/O 
address space doesn't appear. Put 
all these bits together, and you get 
$7F, the value that selects bank 1. 

A Custom Configuration 
Many machine language program
mers would like to have a configu
ration that provides as much RAM 
as possible but still retains the 
Kernal and I/ O addresses. This can 
be done by eliminating BASIC 
ROM, which machine language 
programs usually don't need. We'll 
get 48K of RAM and all' the I/O 

["_'(m]8t;J~088~08t;J~0t3t;J~0,-t_ha_t's _ne_ce_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 $0E as the final

value. We'll use this configuration soon in an example.

Fine Points
The MMU specifications reveal additional, intriguing

configuration possibilities. You can expand shared

RAM to protect more than IK from reconfiguration.

You can even relocate the processor's zero page or

stack. For most of us, these are comparatively risky

techniques, since BASIC and the Kernal assume a

normal configuration.

Here's a handy piece of information, however. If a

machine language program sets its own configuration,

the calling BASIC program has a lot more latitude in

the way it calls that program. To explain: Suppose

there is a machine language program somewhere in

RAM between $4000-$BFFF. We know that the pro

gram uses I/O and the Kernal. From BASIC, you

would expect to precede any SYS with BANK 15 to

insure that the ML program has access to the Kernal.

But that's impossible: The program is above $4000 and

can't be reached with BANK 15. BANK 0 would allow

you to access it, but then the ML program would have

no access to the Kernal ROM.

The solution is for the ML program itself to recon

figure the machine to the custom configuration shown

in Figure 2. Everything will work fine, and the ML

program won't even need to restore the original config

uration before it returns to BASIC.

Now let's write a program to create the configuration.

Configuration Example
The machine language portion of the program will

print a simple message. From direct mode, enter MON

ITOR to activate the 128's built-in machine language

monitor; then enter these lines:

A

A

A

A

A

A

A

A

A

A000

A002

A005

A007

A00A

A00D

A00E

A010

A012

LDA

STA

LDX

LDA

JSR

INX

CPX

BCC

RTS

#$0E

$FF00

#$00

$A013,X

$FFD2

#S1A

$A007

To enter the message, display memory with the

command M A013 A02C. Next, type over the display

so that the left portion of the screen looks like this:

>A013 47 52 45 45 54 49 4E 47

>A01B 53 20 46 52 4F 4D 20 48

>A023 59 50 45 52 53 50 41 43

>A02B 45 0D

This data will appear in slightly different form on

an 80-column monitor. That doesn't matter—simply

type these bytes in the addresses shown, and don't

forget to press RETURN at the end of each line. In the

final line, it doesn't matter what appears after the byte

containing 0D. As you enter the bytes, you'll see the

message appear in the ASCII display in the right part of

the screen.

COMMODORE APPLE

C64 COMPUTER COMPUTER
C6-1
COMMODORE-

■WITH PURCHASE OF OUR

SPECIALLY PRICED SOFTWARE

APPLE

COMPATIBLE

LASER 128

$395 INCLUDES

DISK DRIVE

FREE HOME TRIAL

DISK DRIVES DISK DRIVES

$139
1541

COMMODORE

«139
APPLE

MODEM MODEM

1200 BAUD

HAYES COMPATIBLE

NEAR LETTER QUALITY

578
•"free

FULL COLOR5138
RADAR DETECTOR

RETAIL

VALUE $249 U0

GREEN SCREEN

(700 Lines Resolution)

PRO-TECH-TRONICS
6870 Shingle Creek Parkway #103

Minneapolis. MN 55430

DELIVERY

1-800-345-5080

How do we create it? Easy. Set bits 6 and 7 to 0 to 
select RAM from block O. Set bits 4 and 5 to 0 to select 
Kernal ROM. Set bits I, 2, and 3 to I 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 IK 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 KernaI. 
But that's impossible: The program is above $4000 and 
can't be reached with BANK 15. BANK 0 would allow 
you to access it, but then the ML program would have 
no access to the Kernal ROM. 

The solution is for the ML program itself to recon
figure the machine to the custom configuration shown 
in Figure 2. Everything will work fine, and the ML 
program won't even need to restore the original config
uration before it returns to BASIC. 

Now let's write a program to create the configuration. 

Configuration Example 
The machine language portion of the program will 
print a simple message. From direct mode, enter MON
ITOR to activate the 12S's built-in machine language 
monitor; then enter these lines: 
A AOOO LDA #SOE 
A AOO2 5TA $FFOO 
A AOO5 LDX #$00 
A A007 LDA SA013,X 
A AOOA 15R SFFD2 
A AOOD INX 
A AOOE CPX #SlA 
A AOIO BCC $A007 
A A012 RT5 

To enter the message, display memory with the 
command M AOl3 A02C. Next, type over the display 
so that the left portion of the screen looks like this: 
>A013 47 52 4S 4S 54 49 4E 47 
>AOIB 53 20 46 S2 4F 4D 20 48 
> A023 59 50 45 52 53 50 41 43 
> A02B 450D 

This data will appear in slightly different form on 
an SO-column monitor. That doesn't matter-simply 
type these bytes in the addresses shown, and don't 
forget to press RETURN at the end of each line. In the 
final line, it doesn't matter what appears after the byte 
containing 00. As you enter the bytes, you'll see the 
message appear in the ASCII display in the right part of 
the screen. 

COMMODORE APPLE 

APPLE 

LASER 128 ;:: CDMPATIBL"E~~;~) 

$99 $395 INCLUDES 
DISK DRIVE 

RETAIL 5299 

FULL COLOR $13 8 
RADAR DETECTOR 

RETAIL 
VALUE $249 00 

I Saa OO 

NEAR LETTER QUALITY 

$139 

Minneapolis. MN 55430 
QUICK % ;;, 
DELIVERY_ • 

-=-.~ 



COMB
Authorized Liquidator

FACTORY

NEW!

FIRST

QUALITY!

COMMODORE®

VICMODEM™
• Use with the Commodore1-"1 C64",

the SX-64 or the VIC-20 Computer.

• Bell 103 Compatible.

• Full Duplex; 300 Baud.

• Manual Dial Direct Connecting.

• FCC Registered.

This Modem is LOW liquidation priced

because il was closed out by Commo-

dore^. Add it to your computer for access

to timely financial information, news and

reference libraries...as near as your

phone! An affordable introduction to

phone/computer services; and you can

communicate with computer users who

also own modems!

Use with data cassette (included), or with

terminal program software, available at

computer stores.

90-Day Limited Factory Warranty.

$59.00Mfr. List Price

$19Liquidation

Priced At Only . .

Hem H-1880-7041-072

Shipping, handling: $4.00 each

Commodore is a registered trademark ol Commodore

Electronics, Lid.

Credil card customers can order by phonf,

24 hours a day. M^H

Toil-Free: 1-800-328-0609
Sales outside the 48 contiguous slates are subject to

special conditions. Please call or write to inquire.

SEND TO: HemH-1880

C.O.M.B. Direct Marketing Corp.

1405 Xenium Lane N/Minneapolis, MN 55441-4494

Send_M«iem(i) Item H-1880-7041-072 at $19 each

plus $4 eacti for snipping, handling. (Minnesota residents

add 6% sales tax. Sorry, no C.O.D. orders.)

D My check or money order is enclosed (No delays in
processing orders paid by Check.)

Charge:D VISA" D MasterCard* Q AmencanEtptess"

Acct. No

PLEASE PRINT CLEARLY

-Exp.

City-

State

Phone.

Sign 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 A010 BCC SA005

This instruction is the same

size as the previous one, so it

doesn't disturb the rest of the pro

gram. It causes a branch back to the

LDX instruction, which prevents X

from reaching its final value, and

creates an endless loop. We'll print

a lot of G characters. If you choose

the bug option, continue with the

rest of the exercise and we'll pick up

on debugging in a moment.

The BASIC Part
The next step is to save the program

to disk. Enter this command:

S "0:MSG",8,A000,A02D

The drive light comes on brief

ly as the monitor writes the file

MSG to disk. Exit the monitor with

X; then type NEW and enter this

program:

MD .100 BANK 0

XP 110 BLOAD "MSG"

MX 120 PRINT "HERE IS A MESSAG

E—":PRINT

SF 130 BANK 0

GQ 140 SYS 40960

JE 150 PRINT:PRINT:PRINT "ABOV

E MESSAGE COURTESY OF .

CE 160 PRINT "..CONFIGURATION

fSPACE}$0E."

Don't bother to add code to

check the disk status following the

BLOAD. A bad BLOAD causes the

program to stop in any case. Note

that the program repeats BANK 0.

That's not necessary, but it's helpful

as a reminder of what's going on.

Let's take stock. If the machine

language program stayed in bank 0,

it could perform no output, since

bank 0 contains no ROM or I/O. If

we had chosen bank 15, the pro

gram couldn't run at all: The SYS to

40960 would take us to ROM, not

to the RAM where our program

resides. But when we SYS to our

bank 0 address, the machine lan

guage program switches the com

puter to a new configuration that

has no official bank number. There

will be lots of RAM plus Kernal

ROM and I/O chips. Go ahead and

run the program.

Debugging
If you chose the bug option, or

somehow created a different bug,

the program doesn't print the in

tended message. Compared to ear

lier computers, the 128 makes it

easy to debug such problems.

If you are stuck in an endless

machine language loop, hold down

the RUN/STOP key and press the

reset button. After you've released

the button, the 128 puts you in the

machine language monitor. Once

you have regained control, you can

disassemble the program with the

command D A000. If you created

the deliberate bug mentioned above,

correct it by entering this line:

A AOIO BCC $A007

Don't try to rerun the program

at this point. Since the BASIC pro

gram loads the ML from disk, you

must replace the old ML file with

the correct version. Scratch the old

MSG file with this command:

@,S0:MSG

The @ symbol indicates a disk

command. It could be followed by a

device number—in case you had a

disk unit 9—but if none is supplied

ahead of the comma, unit 8 is as

sumed. S stands for scratch. The

characters 0: indicate that you're

using drive 0 (always a good idea,

particularly on a 1541 drive, which

is prone to save-with-replace prob

lems). After those characters comes

the filename itself.

If you're used to the Commo

dore 64 wedge supplied with the

1541 Test/Demo disk, note the dif

ference in syntax for this monitor

disk command. The comma after

the (5) sign is not optional. To con

firm that the old MSG file has been

scratched, type this command:

@

The computer prints the disk

status. Now you can save the new

version of MSG:

S "0:MSG",8,A0O0,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. ®

Authorized Liquidator 

COMMODORE® 
VICMODEMTM 

• Use with the Commodore® C64''", 
the SX.&4 orthe VIC~20 Computer. 

• BeD 103 Compatible. 
• Full Duplex; 300 Baud. 
• Manual Dial Direct Connecting. 
• FCC Registered. 
Th is Modem is LOW liquidation priced 
because it was closed out by Commo
dore®. Add it to your computer for access 
to timely financial information, news and 
reference libra ries ... as near as your 
phone! An affordable introduction to 
phone/computer services; and you can 
communicate with computer users who 
also own modems! 
Use with data cassette (included), or with 
terminal program software, allailable at 
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9O-Day Umlted Factory Warranty. 

Mfr. Ust Price .. . ... $59.00 

Uquidation $19 
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Debug Exercise 
The above program is correct, but 
perhaps you'd like to try your hand 
at some of the new debugging fea
tures offered by the 128. If you want 
to try this. create a deliberate mis
take by entering a wrong branch at 
location $AOI0. Enter this line: 
A AUIO Bee SAOO5 

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 
LOX 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",B,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 Hm BANK 0 
XP 110 SLOAn " MSG " 
MX 120 P RINT "HERE IS A MESSAG 

E--": PRI NT 
SF 1 30 BANK " 
GQ 140 SYS 40960 
J E 1 513 PRINT : P RI NT : PRINT "ABOV 

E MESSAGE COU RTESY OF 

CE t60 PRINT " •• CONFIGURATI ON 
{SPACE ) 5" E. " 

Don't bother to add code to 
check the disk status following the 
BLOAD. A bad BLOAD causes the 
program to stop in any case. Note 
that the program repeats BANK O. 
That's not necessary, but it's helpful 
as a reminder of what's going on. 

Let's take stock. If the machine 
language program stayed in bank 0, 
it could perform no output, since 
bank 0 contains no ROM or I/ O. If 
we had chosen bank 15, the pro
gram couldn't run at all : The SYS to 
40960 would take us to ROM, not 
to the RAM where our program 
resides. But when we SYS to our 
bank 0 address, the machine lan
guage program switches the com
puter to a new configuration that 
has no official bank number. There 
will be lots of RAM plus Kernal 
ROM and I/ O chips. Go ahead and 
run the program. 

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 0 AOOO. If you created 
the deliberate bug mentioned above, 
correct it by entering this line: 
A AOIO Bee SAOO7 

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. S stands for scratch. The 
characters 0: indicate that you're 
using drive 0 (always a good idea, 
particularly on a 1541 drive, which 
is prone to save-with-replace prob
lems) . After those characters comes 
the filename itself. 

If you're used to the Commo
dore 64 wedge supplied with the 
1541 Test/ Demo disk, note the dif
ference in syntax for this monitor 
disk command. The comma after 
the @ sign is not optional. To con
firm that the old MSG file has been 
scratched, type this command: 
@ 

The computer prints the disk 
status. Now you can save the new 
version of MSG: 
5 "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. ~ 



Music Maker 64

If you're interested in creating music

on the Commodore 64, this program

may provide the power you 're looking

for. Don't be deceived by its lack of

fancy graphics and other frills—at the

core of the program is a sophisticated

machine language routine that can

play complex, multi-part music. Yet

you can use the program without be

ing a machine language expert.

The Commodore 64's SID chip is

one of the most advanced music

chips in any personal computer.

However, the 64's BASIC requires

several POKE statements to play

just a single note, much less an

entire song. "Music Maker" vastly

simplifies the process of making

music on the Commodore 64. You're

still responsible for telling the

computer what, to play, but this

program's system takes much of the

drudgery out of entering music. It

allows up to about 3000 notes in

each voice and independent control

of the 64's three voices (tone

generators).

Type in and save Music Maker.

Although you'll probably be tempt

ed to run the program immediately,

you can't run it until you add some

notes for it to play. This is done by

typing additional DATA statements

at the end of the program (when

you do this, be careful not to disturb

the DATA statements already in

cluded in the program). Here's an

explanation of what to type.

Entering Music
In Music Maker, each note is speci

fied by two numbers. The first,

Martin F, Staiey

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

[restl

C

c#

D

D#

E

F

F#

G

G#

A

A#

B

0

1

2

3

4

5

6

7

8

9

10

11

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

whole

half

quarter

eighth

sixteenth

thirty-second

dotted half

dotted quarter

dotted eighth

dotted sixteenth

eighth note triplet

sixteenth note triplet

thirty-second note triplet

sixty-fourth note triplet

Length number

96

48

24

12

6

3

72

36

18

9

8

4

2

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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Music Maker 64 

If you're interested ill creatillg music 
011 th e Commodore 64, th is program 
may provide the power you're looking 
for. Don't be deceived by its lack of 
fallcy graphics and other frills-at the 
core of the program is a soph isticated 
machine lallguage routille that can 
play complex, multi-part music. Yet 
you can use the program without be
ing a machine language expert. 

The Commodore 64's SID chip is 
one of the most advanced music 
chips in any personal computer. 
However, the 64's BASIC requires 
several POKE statements to play 
just a single note, much less an 
entire song. "Music Maker" vastly 
simplifies the process of making 
music on the Commodore 64. You're 
still responsible for telling the 
computer what. to play, but this 
program's system takes much of the 
drudgery out of entering music. It 
allows up to about 3000 notes in 
each voice and independent control 
of the 64 's three voices (tone 
generators). 

Type in and save Music Maker. 
Although you' ll probably be tempt
ed to run the program immediately, 
you can't run it until you add some 
notes for it to play. This is done by 
typing additional DATA statements 
at the end of the program (when 
you do this, be careful not to disturb 
the DATA statements already in
cluded in the program). Here's an 
explanation of what to type. 

Entering Music 
In Music Maker, each note is speci
fied by two numbers. The first, 

Martin F. Staley 

which I'll call the note lIumber, 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 O. The following 
table can be used as a reference. 

Note First digit(s) of nole number 

Irestl 0 
C 1 
C# 2 
o 3 
0# 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 1 B 
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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less than the value given to other

quarter notes, and the gap filled

with the grace note. Just remember

that the length numbers must be

integers.

Tonguing and Slurring

In music, there are two basic ways

to articulate notes: tonguing and

slurring. To tongue a note means to

place a short interval of silence be

tween that note and the preceding

one, whereas slurred notes are con

nected. The previous description of

note numbers stated that the length

number for each note must be in

the range 1-100. Lengths in this

range create tongued notes. If you

want a note to be slurred to the next

note, add 100 to the length number

it would otherwise have. For in

stance, length 105 gives you a

slurred note with the length 5. Note

that some attack/decay/sustain/

release (ADSR) settings cause notes

to be tongued or slurred regardless

of the length number.

Program lines 380, 500, and

620 control a staccatp feature. In

conventional music, staccato notes

are more clear-cut and separated

than most notes in the song. The

amount of staccato for each voice

can be from zero (least) to 255

(most), and it remains in effect

throughout the entire song. This

feature has little effect all by itself,

but serves as an enhancement to

the ADSR settings and should be

used in conjunction with them.

Multiple Voices
If your musical composition uses

more than one voice, enter the mu

sic data in sequential order. That is,

all the music data (a note number

and length number for each note or

rest) for voice one comes first. All

the music data for voice two should

come next, followed by the data for

voice three.

At the end of the data for each

voice, include a value of —1. The

negative value serves as a flag to

Music Maker that it has reached the

end of the data for a voice. When it

reaches the third —1 value, Music

Maker knows it has read all the data

and can begin playing the song.

After you've entered all the

music data, save the program using

a different filename to distinguish it

from the original Music Maker.

Running Music Maker
Once the music data has been en

tered, you can run Music Maker to

hear it play the song. When you do

so, the computer spends a short

time READing and POKEing the

machine language routine into

memory. Then it READs the music

data at the end of the program and

POKEs that into memory as well.

After all the data is in place, it trans

fers control to the machine lan

guage routine, which actually plays

the music. When the song is fin

ished, the familiar READY prompt

appears.

Program lines 120-570 allow

you to set the sound parameters:

volume, filtering, attack/decay/

sustain/release (ADSR), high and

low pulse width, and waveforms.

These parameters are explained

more fully in the 64 user's manual.

Line 90 controls the tempo of the

music, which can be any integer

from 0-65535, with 65535 being

the slowest speed. The variable S$

in line 100 controls a special effect

known as synchronization. If you

set S$ equal to "Y," voices two and

three are synchronized with voice

one whenever there is a rest in

those voices. The result is an en

riched sound in voice one.

When it's first run, Music Mak

er needs to read both the machine

language data and the music data.

The machine language subroutine

modifies itself, so its data must be

read and POKEd in every time you

run the program. However, the mu

sic data does not need to be read

each time, and it would be a waste

of time to do so, especially if your

song is long. If R$ - "Y" in line 110,

the music data will be read. To tell

the program to skip the music data,

set R$ to some string value other

than Y. Do this only after having

read the music data at least once.

Keep in mind, too, that if you modi

fy this data or add more notes, you

must read the data again to hear the

new version of the song.

The machine language subrou

tine that plays the music starts at

location 49152 ($C000) and is not

relocatable. Since Music Maker

uses other addresses in the area

$C000-$CFFF and the computer's

zero page of memory, you should

not attempt to use Music Maker

while any other machine language

program is running.

Music Maker 64

For instructions on entering this program,

please refer to "COMPUTEI's Guide to Typing

In Programs" in this issue of COMPUTEl.

RA 10 POKE 53281,15:POKE 53280

,12:PRINT"(CLR){ELK)

[7 DOWN}!14 RIGHTjPLEASE

WAIT"

MG 20 FOR N=54272 TO 54296:POK

E N,0:NEXT

SF 30 :

KK 40 FOR N=49152 TO 49595

CG 50 : READ B:POKE N,B:T=T+B

GJ 60 NEXT

MJ 70 :

FP 80 rem********** ALL VOICES

HB 90 TP=1000:REM* TEMPO

{10 SPACESJ0-65535

DK 100 S$="Y" :REM* SPECIAL EF

FECT?{3 SPACES}Y/N

FF 110 RS="Y" :REM* READ MUSIC

DATA?{2 SPACES}Y/N

CK 120 VO=15{2 SPACES]:REM* VO

LUME:{11 SPACESI0-15

AA 130 FV=0[3 SPACES):REH* FIL

TER OFF/ON: 0/1,2,4

XF 140 HP=64{2 SPACES}:REM* HI

GH PASS:t6 SPACES}0,64

DR 150 BP=0[3 SPACES}:REM* BAN

D PASS:(6 SPACES}0,32

JA 160 LP=0{3 SPACES}:REM* LOW

PASS:17 SPACES}0,16

EE 170 LC=2{3 SPACES}:REM* LO

{SPACEjCUTOFF FREQ.: 0-

7

QB 180 HC=128 :REM* HI CUTOFF

[SPACE}FREQ.: 0-2 5 5
QR 190 RS=240 :REM* RESONANCE:

16,32,64,128

AS 200 POKE 54295,FV+RS

HA 210 POKE 54296,VO+HP+LP+BP

RX 220 POKE 54293,LC:POKE 5429

4,HC

FC 230 POKE 53225,TP/256

XF 240 POKE 53224,256*(TP/256-

INT(TP/256))

RA 250 :

KB 260 :

JF 270 rem********** VOICE 1 *

JX 280

BF 290

KK 300

EA 310

HS 320

BC 330

RQ 340

GP 350

RS 360

JJ 370

EK 380

FP 390

AD=85 :REM** ATTACK/DEC

AY;f4 SPACES}0-255

SR=100:REM** SUSTAIN/RE

LEASE: 0-2 55

SC=50 :REM** STACCATO:

[8 SPACES}0-255

HI=8(2 SPACES}:REM** HI

PULSE WIDTH:{2 SPACES}

0-15

LO=0{2 SPACES}:REM** LO

PULSE WIDTH:[2 SPACES}

0-255

Wl=65 :REM** WAVEFORM:

{5 SPACES}17,33,65

POKE 54277,AD:POKE 5427

8,SR

POKE 54275,HI:POKE 5427

4,LO

POKE 53240,Wl:POKE 4954

3,SC

REM********** VOICE 2 *

************

CG 400 AD=85 :REM** ATTACK/DEC
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less than the value given to other 
quarter notes, and the gap filled 
with the grace note. Just remember 
that the length numbers must be 
integers. 

Tonguing and Slurring 
In music, there are two basic ways 
to articulate notes: tonguing and 
slurring. To tongue a note means to 
place a short interval of silence be
tween that note and the preceding 
one, whereas slurred notes are con
nected . The previous description of 
note numbers stated that the length 
number for each note must be in 
the range 1-100. Lengths in this 
range create tongued notes. If you 
want a note to be slurred to the next 
note, add 100 to the length number 
it would otherwise have. For in
stance, length 105 gives you a 
slurred note with the length 5. Note 
that some attack/ decay /sustain/ 
release (ADSR) settings cause notes 
to be tongued or slurred regardless 
of the length number. 

Program lines 380, 500, and 
620 control a staccatp feature. In 
conventional music, staccato notes 
are more clear-cut and separated 
than most notes in the song. The 
amount of staccato for each voice 
can be from zero (least) to 255 
(most), and it remains in effect 
throughout the entire song. This 
feature has little effect all by itself, 
but serves as an enhancement to 
the ADSR settings and should be 
used in conj unction with them. 

Multiple Voices 
If your musical composition uses 
more than one voice, enter the mu
sic data in sequential order. That is, 
all the music data (a note number 
and length number for each note or 
rest) for voice one comes first. All 
the music data for voice two should 
come next, fo llowed by the data for 
voice three. 

At the end of the data for each 
voice, include a value of -1. The 
negative value serves as a flag to 
Music Maker that it has reached the 
end of the data for a voice. When it 
reaches the third -1 value, Music 
Maker knows it has read all the data 
and can begin playing the song. 

After you've entered all the 
music data, save the program using 
a different fil ename to distinguish it 
from the original Music Maker. 

Running Music Maker 
Once the music data has been en
tered, you can run Music Maker to 
hear it play the song. When you do 
so, the computer spends a short 
time READing and POKEing the 
machine language routine into 
memory. Then it READs the music 
data at the end of the program and 
POKEs that into memory as well. 
After all the data is in place, it trans
fers control to the machine lan
guage routine, which actually plays 
the music. When the song is fin
ished, the familiar READY prompt 
appears. 

Program lines 120-570 allow 
you to set the sound parameters: 
volume, filtering, attack/ decay / 
sustain/ release (ADSR), high and 
low pulse width, and waveforms. 
These parameters are explai ned 
more fully in the 64 user's manual. 
Line 90 controls the tempo of the 
music, which can be any integer 
fro m 0-65535, with 65535 being 
the slowest speed. The variable S$ 
in line 100 controls a special effect 
known as synchronization. If you 
set S$ equal to "Y, " voices two and 
three are synchronized with voice 
one whenever there is a rest in 
those voices. The result is an en
riched sound in voice one. 

When it's first run, Music Mak
er needs to read both the machine 
language data and the music data . 
The machine language subroutine 
modifies itself, so its data must be 
read and POKEd in every time you 
run the program. However, the mu
sic data does not need to be read 
each time, and it would be a waste 
of time to do so, especially if your 
song is long. If R$ ="Y" in line 110, 
the music data will be read. To tell 
the program to skip the music data, 
set R$ to some string value other 
than Y. Do this only after having 
read the music data at least once. 
Keep in mind, too, that if you modi
fy this data or add more notes, you 
must read the data again to hear the 
new version of the song. 

The machine language subrou
tine that plays the music starts at 
location 49152 ($COOO) and is not 
relocatable. Since Music Maker 
uses other addresses in the area 
$COOO-$CFFF and the computer's 
zero page of memory, you should 
not attempt to use Music Maker 
while any other machine language 

program is running. 

Music Maker 64 
For instructions on entering this program. 
please refer to "COMPUTErs Guide to Typing 
In Programs" In this issue of COMPUTE!. 

RA 10 POKE 53281,15,POKE 53280 
,12, PRINT" ICLRI (BLK) 
[7 OOWNI{14 RIGHT)PLEASE 

WAIT" 
MG 20 FO R N=5 4 272 TO 54 29 6:POK 

E N,0 : NEXT 
SF 30 , 
KK 40 FOR N=49 152 TO 49595 
CG 50 : READ B:POKE N, B:T=T+B 
GJ 60 NEXT 
MJ 70 : 
FP 80 REM***--*-*·· ALL VO ICES 

•••• *** ••• 
HB 90 TP=1000 :REM· TEMPO 

{10 SPACES)0- 65535 
DK 100 S$="Y" : REM* SPECIAL EF 

FECT?13 SPACES)Y/ N 
FF 110 R$ =" Y" : REM· READ MUSIC 

DATA7{2 SPACES)Y/ N 
CK 120 VO=1512 SPACES) , REM* VO 

LUME,{11 SPACES)0- 15 
AA 130 FV=0{3 SPACES ), REM* F I L 

TER OFF / ON , 0 / 1,2,4 
XF 140 HP=64{2 SPACES),REM* HI 

GH PASS , (6 SPACES)0 , 64 
DR 150 BP=013 SPACES ), REM* BAN 

D PASS,{6 SPACES ) 0 , 32 
JA 160 LP=0[3 SPACES),REM * LO W 

PASS ,[7 SPACES)0 ,1 6 
EE 170 LC=2{3 SPACES ),REM* LO 

I SPACE )CUToFF FREQ., 0 -
7 

OB 180 HC=128 :REM* HI CU TOFF 
[SPACE)FREQ ., 0-255 

OR 190 RS=240 :REM· RESONANCE : 
16 , 32,64 , 128 

AS 200 POKE 54295 , FV+RS 
HA 210 POKE 54296 , VO+HP+LP+BP 
RX 220 POKE 54293 , LC:POKE 5429 

4 , HC 
FC 230 POKE 53225,TP/ 256 
XF 240 POKE 53224 , 256*{TP/ 256-

INT[TP/ 256) ) 
RA 250 : 
KB 260 : 
JF 270 REM·········· VOICE 1 * 

************ 
JX 280 AD~85 : REM** ATTACK / DEC 

AY,{4 SPACES)0- 255 
BF 290 SR=100:REM** SUSTAIN/ RE 

LEASE , 0-255 
KK 300 SC=50 :REM** STACCATO: 

(8 SPACES )0- 255 
EA 310 HI=8[2 SPACES}:REM** HI 

PULSE WIDTH , 12 SPACES) 
0- 1 5 

HS 320 LO=0{2 SPACES) , REM** LO 
PULSE WIDTH , [2 SPACES) 

0 - 255 
BC 330 W1=65 : REM** WAVEFORM: 

{S SPACES)1 7 , 3 3 ,65 
RO 340 POK E 54277 , AD:POKE 5427 

8 , SR 
GP 350 POKE 54275,HI , POKE 5427 

4 , LO 
RS 360 POKE 53240 ,Wl, POKE 4954 

3,SC 
JJ 370 , 
EK 380 , 
FP 390 REM*****·**** VOICE 2 * 

************ 
CG 400 AD=85 : REM** ATTACK/D EC 

Januory 1 Q87 COMPunl 65 



JQ

PB

BJ

MG

XM

SP

CG

XR

QA

FA

MD

SR

FH

GK

JB

CB

BE

SG

DS

HK

GH

MH

XR

JC

JX

ED

SE

MS

GR

PG

RC

BS

EQ

FB

MA

QP

AE

RQ

GK

BM

QR

HK

BG

410

420

430

440

450

460

470

480

490

500

510

520

530

540

550

560

570

580

590

600

610

620

630

640

650

660

670

680

690

700

710

720

730

740

750

760

770

780

790

800

810

820

830

AY:{4 SPACES}0-255

SR=100:REM** SUSTAIN/RE

LEASE: 0-2 55

SC=50 jREM** STACCATO:

{8 SPACESJ0-255

HI=8{2 SPACEShREM** HI

PULSE WIDTH:(2 SPACESJ

0-15

LO=200:REM** LO PULSE W

IDTH:{2 SPACES]0-255
W2=65 :REM** WAVEFORM:

{5 SPACES}17,33,65

POKE 54284,AD:POKE 5428

5,SR

POKE 54282,Hit POKE 5428

l.LO

POKE 53241,W2:POKE 4955

8.SC

:

:

Rm********** VOICE 3 *

************

AD=85 :REM** ATTACK/DEC

AY: {4 SPACES}0-255

SR=100:REM** SUSTAIN/RE

LEASE: 0-2 55

SC=50 :REM** STACCATO:

{8 SPACESJ0-255

HI=5[2 SPACES}:REM** HI

PULSE WIDTH:(2 SPACES}

0-15

LO=90 :REM** LO PULSE W

IDTH:{2 SPACES}0-255

W3=33 :REH** WAVEFORM:

(5 SPACES}17,33,65

POKE 54291,AD:POKE 5429

2,SR

POKE 54289,HI:POKE 5428

8,LO

POKE 53242,W3:POKE 4957

3,SC

:

:

IF S$<>"Y" THEN660

POKE 49203,173:POKE 492

04,247:POKE 49205,207

POKE 49239,173:POKE 492

40,245:POKE 49241,207

FOR N=53230 TO 53232:PO

KE N,1:NEXT

POKE 53222,0:POKE 53223

,0
POKE 53226,0:POKE 53227

,0
:

N=0

IF R$o"Y" THEN D=256*P

EEK(53221)+PEEK(53220):

GOTO920

FOR C=31998 TO 37998 ST

EP 3000

: POKE C,0:POKE C+1,0

NEXT C

POKE 50000,0:POKE 50001

,0

FOR A=l TO 12

: FOR B=0 TO 15

:{3 SPACESJREAD C:T=T+C

:{3 SPACES]POKE 50000+2

0 *A+B,C

: NEXT B

NEXT A:IF T<>87973 THEN

PRINT "ERROR IN ML DAT

A":STOP

READ A:IF A=-l THEN N=0

:GOTO850

READ B:POKE 32000+N,A:P

OKE 32001+N,B:IF B>100

(SPACE)THEN B=B-100

DH

PD

KX

DR

QX

KK

ED

RC

QD

JC

GA

ER

JR

AJ

XX

AE

SP

RJ

SA

SE

KC

CK

JE

HE

DA

QQ

RC

BD

840

850

860

870

880

890

900

910

920

930

940

950

960

970

980

990

1000

1010

1020

1030

1040

1050

1060

1070

1080

1090

1100

1110

N=N+2:D=D+B:GOTO820

READ A:IF A=-l THEN N=0

:GOTO870

READ B:POKE 35000+N,A:P

OKE 35001+N,B:N=N+2:GOT

0850

READ A:IF A=-l THEN N=0

:GOTO900

READ BiPOKE 38000+N,A:P

OKE 38001+N,BtN^N+2:GOT

0870

:

POKE 53221,D/256

POKE 53220,256*(D/256-I

NT(D/256))

print"(clr)(blk}

(7 DOWN]El6 RIGHTjPLAYI

NG":SYS49152

FOR N=54272 TO 54296:P0

KE N,0:NEXT

END

J

REM**** MACHINE LANGUAG

E DATA ****

DATA17 3,254,124,10,170,

189,80,195,141,243,207,

189,81,195,141,242,207,

173

DATA182,136,10,170,189,

80,195,141,245,207,189,

81,195,141,244,207,173,

110

DATA148,10,170,189,80,

195,141,247,207,189,81

,195,141,246,207,76,75

,192,208

DATA19,17 3,243,207,240

,14,141,15,212,173,242

,207,105,8,141,14,212,

76,87

DATA192,173,247,207,14

1,15,212,173,246,207,1

41,14,212,76,111,192,2

08,19

DATA17 3,243,207,240,14

,141,8,212,17 3,242,207

,233,8,141,7,212,76,12

3,192

DATA173,245,207,141,8,

212,173,244,207,141,7,

212,173,243,207,141,1,

212,173

DATA242,207,141,0,212,

173,248,207,141,4,212,

133,251,173,249,207,14

1,11,212

DATA133,2 52,17 3,2 50,20

7,141,18,212,133,253,2

06,238,207,173,238,207

,201,100

DATA240,8,201,0,208,42

,162,16,134,251,238,19

4,192,208,3,2 38,195,19

2,2 38

DATA194,192,208,3,238,

195,192,173,255,124,14

1,238,207,2 38,1,192,20

8,3,238

DATA2,192,2 38,1,192,20

8,3,238,2,192,206,239,

207,173,2 39,207,201,10

0,240,8

DATA201,0,208,42,162,1

6,134,252,238,250,192,

208,3,238,251,192,238,

250,192

DATA208,3,238,251,192,

173,18 3,136,141,2 39,20

HP

EF

CE

JF

JG

DK

KQ

KG

SD

PC

PJ

RC

XP

AR

EA

FD

PF

JX

QR

HJ

CC

DK

KF

RJ

1120

1130

1140

1150

1160

1170

1180

1190

1200

1210

1220

1230

1240

1250

1260

1270

1280

1290

1300

1310

1320

1330

1340

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,

3,238,51,193,238,50,15
3,208,3

DATA238,51,193,17 3,111

,148,141,240,207,2 38,3

5,192,208,3,238,36,192

,238,35

DATA192,208,3,2 38,36,1

92,174,232,207,172,233

,207,236,234,207,208,5

,204,235

DATA207,2 40,11,2 38,234

,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

DATA1,96,32,234,255,32

,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

DATA141,2 35,207,76,0,1

92

DATA1,12,2,24,4,49,8,9

8,16,195,33,134,67,12,

134,24

DATA1,28,2,56,4,113,8,

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

DATA1,82,2,162,5,72,10

,143,21,30,42,61,84,12

2,168,243

DATA1,102,2,204,5,152,

11,48,22,96,44,192,89,

127,178,255

DATAl.123,2,247,5,2 37,

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

DATA1,170,3,8 3,6,16 7,1

3,78,26,156,53,55,106,

110,212,221

DATA1,195,3,134,7,12,1

4,24,28,49,56,97,112,1

95,225,133

DATA1,222,3,188,7,119,

14,239,29,222,59,188,1

19,119,238,238

DATA1,2 50,3,245,7,2 33,

15,210,31,164,63,73,12

6,146,253,35

:

REM** ENTER MUSIC DATA

BELOW ©
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AY,(4 SPACES}a-255 
JO 4Ia SR~laa'REM** SUSTAIN/RE 

LEASE, a - 255 
PB 420 SC=50 ;REM** STACCATO: 

(a SPACEs}a-255 
BJ 43a HI~8(2 SPACES},REM** HI 

PULSE WI OTH ,(2 SPACES) 
a-15 

MG 440 LO=200:REM** LO PULSE W 
IOTH,(2 SPACEs}a-255 

XM 450 W2=65 :REM** WAVEFORM: 
(5 SPACES}17,33 , 65 

SP 460 POKE 54284,AD:POKE 5428 
5,SR 

CG 470 POKE 54282,HI:POKE 5428 
1 , LC 

XR 480 POKE 53241,W2:POKE 4955 
e,se 

OA 49a , 
FA 5aa , 
MD 510 REM·*-*·*-_·- VOICE 3 * ... _-*._. __ . 
SR 520 AD=85 :REM** ATTACK/DEC 

AY,(4 SPACEs}a-255 
FH 530 SR= 100:REM** SUSTAIN!RE 

LEASE: eJ- 2S5 
GK 540 SC=50 :REM** STACCATO: 

(8 SPACES }0-255 
JB 55a HI~5(2 SPACES},REM** HI 

PULSE WIOTH,(2 SPACES) 
0- 15 

CB 560 10=90 :REM** LO PULSE W 
IOTH,(2 SPACEs}a-255 

BE 570 W3=33 :REM** WAVEFORM: 
(5 SPACES}17,33,65 

SG 58a POKE 54291,AO,POKE 5429 
2 , SR 

OS 590 POKE 54289 , HI,POKE 5428 
8,LC 

HK 600 POKE 53242,W3:POKE 4957 
3 , se 

GH 610 , 
MH 62a , 
XR 630 IF 5$ <) "y" THEN660 
JC 640 POKE 492a3,173,POKE 492 

a4 , 247,POKE 492a5,2a7 
JX 65a POKE 49239,173,POKE 492 

40,245:POKE 49241,207 
EO 66a FOR N~5323a TO 53232,PO 

KE N, l:NEXT 
SE 670 POKE 53222,a,POKE 53 223 

,a 
MS 68a POKE 53226,a,POKE 53227 

GR 690 : 
PG 7e"?J N=0 
RC 7H'I IF R$<>"Y" THEN D=256*P 

EEK(53221)+PEEK(5322a), 
GOTOna 

8S 72a FOR C~31998 TO 37998 ST 
EP 3aae 

EO 730 : POKE C,0 :POKE C+l,0 
FB 740 NEXT C 
MA 75a POKE 5aaa0,a,POKE 5aaal 

OP 
AE 
RO 
GK 

,a 
FOR A=l TO 12 

FOR B~a TO 15 
d 3 SPACES }READ 
, (3 SPACES) POKE 
0*A+B,C 

BM 80a , NEXT 8 

C:T=T+C 
5a0aa+2 

OR 810 NEXT A: IF T<>87973 THEN 
PRINT "ERROR IN ML DAT 

A ": STOP 
MK 8213 READ A:IF A=-l THEN N=0 

,GOT085a 
BG 8313 READ B:POKE 32e0e+N,A : p 

OKE 320e1+N,B:IF 8>11313 
(SPACE}THEN B~8-1aa 
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DH 8413 N=N+2:D=D+B:GOT0829 
PO 8513 READ A:IF A= - l THEN N=0 

:GOT0870 
KX 8613 READ B:POKE 35eee+N,A : p 

OKE 35ee1+N , B!N=N+2:GOT 
085a 

DR 8713 READ A:IF A=-l THEN N=9 
:GOT0gee 

OX aaa READ 8,POKE 380aa+N,A,p 
OKE 38e01+N , B:N=N+2:GOT 
087a 

KK 89a , 
ED 9a~ POKE 53221,0/256 
RC 91a POKE 53220,256*(0/256-1 

NT(0/256}) 
00 na PRINT"(CLR}(BLK} 

( 7 OOWN}( 16 RIGHT}PLAYI 
NG":SYS491 52 

JC 93a FOR N~54272 TO 54296,PO 
KE N,e :NEXT 

GA 949 END 
ER 950 , 
JR 960 , 
AJ 979 REM*·** MACHINE LANGUAG 

E DATA **** 
xx 989 DATA173 , 254,124,le,17e, 

189 , 813 , 195 , 141 , 243 , 297, 
189 , 81 , 195 , 141,242,2137, 
173 

AE 999 DATA182, 136 , 19,1713,18·9, 
89,195,141,245,2137,189, 
81,195,141,244,2137 , 173 , 
110 

SP 113913 DATA148,le,17e,189,8e, 
195,141 , 247,2137,189,81 
,195,141,246,297,76,75 
,192 , 2138 

RJ 113113 DATA19 , 173 , 243,297,24e 
,14 , 141,15 , 212,173,242 
,2137 , 1135 , 8,141,14,212 , 
76,87 

SA 113213 DATA192,173,247,2e7,14 
1,15,212,173,246 , 2137 , 1 
41,14,212,76 , 111 , 192,2 
138 , 19 

SE 113313 DATA173 , 243,2e7,24e,14 
,141,8,212,173,242 , 297 
, 233 , 8 ,1 41,7,212,76,12 
3,192 

KC 113413 OATA173,245 , 2e7,141,8, 
212,173 , 244,2137,141,7, 
212,173,243,2137 , 141 , 1 , 
212,173 

CK lese OATA242 , 2e7,141,e,212 , 
173,248,2137 , 141,4,212, 
133,251,173,249 , 2137 , 14 
1,11,212 

JE 113613 DATA133,252,173,25e,2e 
7 ,1 41 ,18,2 1 2,133 , 253 , 2 
136,238 , 2137,173,238,2137 
, 2131 , 11313 

HE 1070 OATA240,8,2al , a,2a8,42 
,162 , 16,134,251,238,19 
4 , 192,298,3 , 238 , 195,19 
2 , 238 

OA 19813 DATA194,192,208,3 , 238, 
195 , 192 , 173,255,124 , 14 
1,238,297,238,1 , 192,213 
8 , 3 , 238 

00 19913 DATA2 , 192,238,1 , 192,2e 
8,3,238,2,192 , 2136,239, 
2137 , 173,239 , 2137 , 2131,113 
13 , 2413,8 

RC llaa OATA2al , a,2aa,42,162 , 1 
6,134,252,238,2513,192, 
298,3,238,251 , 192,238, 
2513,192 

BD 11113 DATA2e8,3 , 238,251,192, 
173,183, 1 36,141 ,239 , 213 

7,238,18,192,2eB,3,238 
,19,192 

MP 11213 DATA238,18,192,2e8,3,2 
38,19,192,2136,2413,2137, 
173 , 2413 , 2137 , 2131,11313,24 
13,8,2131 

EF 11313 DATA 13,2138,42,162,16,1 
34 , 253,238,513 , 193,2138 , 
3,238,51 , 193,238,5e,l§ 
3,2138,3 

CE 114a OATA238,51 , 193,173,111 
,148,141 , 2413,2137 , 238,3 
5,192 , 2138,3,238,36 , 192 
,238 , 35 

JF 1150 OATA192,2a8,3,23a , 36 , 1 
92,174,232,297 , 172 , 233 
,2137,236 , 234 , 2137 , 2138 , 5 
,2134,235 

JG 116a OATA2a7 , 24a,11,238,234 
, 2137,2138,3 , 238 ,235 , 2137 
,76,77,193,238,2313,2137 
,2138 , 3 

OK lI7a OATA238,231,2a7,173,23 
13,2137,2135,228,2137,2138, 
9,173 , 231,2137,295,229, 
2a7 , 2aa 

KO 11813 OATA1,96,32,234 , 255 , 32 
, 225,255,2138,1 , 96,162, 
13,224,13,2413,9 , 165,251 , 
141,4 

KG 119a OATA212,232 , 76,134 , 193 
,162 , 13 , 224 , 13,249 , 9,165 
,252 , 141,11,212,232,76 
,149,193 

SO 121313 DATAI62,e , 224 , e,24e , 9 , 
165,253,141 , 18 , 212,232 
, 76,164,193,169,13,141, 
234,2137 

PC 12113 DATA141,235,2e7,76,e,1 
92 

PJ 1229 DATAl,12 , 2,24,4,49 , 8,9 
8,16,195 , 33 , 134,67 , 12, 
134,24 

RC 12313 DATA1,28,2 , 56,4,113 , 8, 
225,17 , 194,35 , 132 , 71,9 
,142,18 

XP 12413 DATA1,45,2,ge , 4,18e,9 , 
le4,lB,2e9,37 , 161,75 , 6 
6,1521 , 132 

AR 1259 DATAl,63,2 , 126,4 , 252,9 
,247,19 , 239 , 39,222,79 , 
188 , 159 , 1221 

EA 12613 DATAl , 82,2,162,5,72,le 
,143,21,313,42,61,84 , 12 
2,168 , 243 

FD 12713 OATA1,le2 , 2 , 2e4,5,152, 
11 , 48,22 , 96 , 44 , 192,89, 
127 , 178 , 255 

PF 12813 DATA1 , 123 , 2 , 247,5 , 237 , 
11,218,23,1813,47 , 1135 , 9 
4 , 2113 , 189,164 

JX 12913 DATAl,146 , 3 , 36,6 , 71 , 12 
,143 , 25,29,513,59,11313 , 1 
17,21313,235 

OR 132113 DATA1,17e,3 , 83,6,167,1 
3,78,26,156,53,55,1136, 
1113,212,221 

HJ 13113 DATA1 , 195,3 , 134,7,12 , 1 
4,24,28 , 49,56 , 97 , 112,1 
95,225,133 

CC 1329 OATA1 , 222,3,188,7,119, 
14 , 239,29 , 222,59,188,1 
19,119 ,2 38,238 

OK 13313 OATA1,25e,3 , 245,7,233, 
15,2113,31,164,63,73,12 
6,146,253,35 

KF 134a , 
RJ 13513 REM·· ENTER 

BELOW 
MUSIC DATA 

(!} 



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 modern 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 Imagewriter

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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Printer Master 

While the dot matrix printer is a won
derfully flexib le device, accessing its 
many features can sometimes be con
fusing . This convenient, menu-driven 
program helps you get the most ou t of 
your printer by simplifying the pro
cess of choosing special printer fea
tllres. 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 modern 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-
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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 cha racter 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 question s 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 Imagewriter 
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)

DS enhanced mode off

DU Dutch character set

DW 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

Gl sets graphic density to single

density graphics

G2 sets graphic density to double

density graphics

GA Greek character set (C. Itoh)

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 iine per inch to 8

LS Temporarily holds selected lan

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

PI sets pica mode (10 CPI)

RE resets printer defaults

SL sets italic (slant) mode

SP Spanish character set

SW Swedish character set

String Variables

current character set selection

EM$ Y or N condition of emphasized

print

ENS Y or N condition of enhanced

print

GD$ current graphic density selection

LI$ current line spacing selection (6

LPI/8 LPI)

LS$ current language set selection

PQ$ current print quality selection

PRS 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 couputei.

U 100 P0* = CHRt (4) + "PR#0":P

1* = CHR* (4) + "PRttl"

12 140 HOME : VTAB 5: PRINT TAB (

12)"PRINTER MASTER"

25 150 VTAB 9: PRINT TAB( 5)M1.

APPLE IMAGEWRITER OR CDMP

ATIBLE": PRINT TAB( 5)"2.

BMC DOT-MATRIX"

D3 155 PRINT TAB ( 5) "3. C. ITOH

B510 OR PRDWRITER": PRINT

TAB( 5)"4. EPSON FX OR C

OMPATIBLE": PRINT TAB( 5)

"5. OKIDATA PARALLEL": PR

INT TAB( 5)"6. CUSTOM PRI

NTER"

71 160 VTAB 18: HTAB 10: PRINT "

SELECT YOUR PRINTER:";: B

ET PR*: IF PR* < "1" OR P

R$ > "6" THEN 160

F7 170 PRINT PR*

7B 180 VTAB 20: HTAB ll INVERSE

: PRINT "BE SURE YOUR PRI

NTER IS ON AND SELECTED!"

: NORMAL

5B 190 HTAB 23: PRINT TAB ( 20) "P

RESS ANY KEY:";: GET K*:

IF K* = "" THEN 190

(7 195 PRINT

83 200 REM

5i 210 REM PRINTER SETUPS

B7 220 REM

CC 230 ON VAL (PR*) GOTO 240,280

,320,360,400,440

El 240 REM PRINTER CONTROL VARI

ABLES—APPLE IMABEWRITER-

-FOREIGN LANGUAGES ARE AV

AILABLE BUT NOT IMPLEMENT

ED HERE

B* 250 Al = 00:A2 = 00:BG = 00:B

R = 00:CS = 00:DA = 00:DQ

= 00:DS = 34:DU = 00:DW

= 14:EL = 69:EM = 33:EN =

00:EO = 00:FC = 00:FI =

81:FR = 00:B1 = 00:62 = 0

0

Bi 260 GD = 00:BE = 00:10 = 00:1

B = 00:IL = 00:Ll = 65:L2

= 66:NL = 00:NO » 36: NW

= 00-.PC = 27iPI = 78:RE =

99:SL = 00:SP = 00:SW =

00

22 270 BDTO 470

F2 2B0 REM —BMC MODELS
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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 MicroIine 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 a llow you to 
configure the program to fit your 
machine. Find the section in your 
manual that lists the decimal values 
needed to control each fu nction, 
and insert those values in the ap
propria te variables listed in lines 
450-460. Table 1 explains the func
tions of all the relevant variables. 

Using this method, you should 
have li ttle 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 hanm 
will be done to the prin ter, 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, ca n 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 
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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 prin ter does not 
have a particular feature, simply set tha t 
value to O. 

Al ASCII (U) character set 
A2 ASCII (5) character set 
BG block graphics character set 

(when available) 
BR British character set 
CS prepares character set for new 

selection 
OA Danish character set 
OQ sets print quality to data (low 

quality/high speed) 
OS enhanced mode off 
OU Dutch character set 
OW sets double w idth (elonga ted) 
EL sets elite mode ( 12 CPI) 
EM sets emphasized prin t mode 
EN sets enhanced print mode 
EO tu rns off emphasized print mode 
FC French/Canadian character set 
FI sets condensed mode (17 CPI) 
FR French character set 
Gl sets graphic density to single 

density graphics 
G2 sets graphiC density to double 

density graphics 
GA C reek character set (C Itoh) 
GE Cerman character set 
10 Italic mode off 
IB IBM character set code (when 

available) 
IL Italia n character set 
JA Ja panese language set 
L1 sets lines per inch to 6 
L2 sets line per inch to 8 
LS Temporarily holds selected lan-

guage code. This value is used 
by the language routin e, It is not 
set in the printer parameter lines. 

NL sets printer to near letter quality 
(Bold, if no NLQ) 

NO establishes standard (norma l) 
character set 

NW Norwegian character set 
PC in forms printer that next value is 

a printer command 
PI sets pica mode (10 CPI) 
RE resets printer defaults 

SL sets italic (slant) mode 
SP Spanish character set 
SW Swedish character set 

String Variables 

CSS current character set selection 
EM$ Y or N condition of em phasized 

print 
ENS Y or N condition of enhanced 

print 
CDS current graphic density selection 
LIS current line spacing selection (6 

LPI /B LPI) 
LS$ current language set selection 
PQ$ current print quality selection 
PRS number of printer type (not user 

modifiable) 
P5$ current print size selection 

Printer Master 
For instructions on entering this listing. please 
refer to "COMPUTEl's Guide to Typing In 
Programs" In this issue of COMPUTEt 

96 llala PIa$ = CHR$ (4) + "PR*0":P 
IS = CHRS (4) + "PR*I" 

12 140 HOME : VTAB 5: PRINT TAB ( 
12) "PRINTER MASTER" 

2S 150 VTAB 9 : PRINT TAB ( :5) " L 
APPLE IHAGEWRITER OR COMP 
ATIBLE" : PRINT TAB ( 5)"2. 

BMC DOT-MATRI X" 
D3 155 PRINT TAB{ 5) "3. C. ITOH 

B5UI OR PROWRtTER": PRINT 
TAB{ 5)"4 . EPSON FX OR C 

OMPATIBLE": PRINT TAB( 5) 
"~. OKIDATA PARALLEL": PR 
INT TAB( 5)"6_ CUSTOM PRI 
NTER " 

71 160 VTAB 18: HTAB 111': PRINT" 
SELECT YOUR PRINTER: ";: G 
ET PRS: IF PRS < " I" OR P 
RS > "6" THEN 1M' 

F7 170 PRINT PR$ 
78 180 VTAB 20: HTAB 1: INVERSE 

: PRINT "BE SURE YOUR PRI 
NTER IS ON AND SELECTED ~ " 

: NORMAL 
58 190 HTAB 23: PRINT TAB ( 20) "P 

RESS ANY KEY: ";: GET KS: 
IF KS :c "" THEN 190 

t7 195 PRINT 
83 200 REM 
56 2 10 REM PRINTER SETUPS 
B1 220 REM 
CC 230 ON VAL (PR$) GOTO 240,280 

, 320,36121,400,440 
EI 24121 REM PRINTER CONTROL VARI 

ABLES--APPLE IMAGEWRITER
-FOREIGN LANGUAGES ARE AV 
AILABLE BUT NOT IMPLEMENT 
ED HERE 

84250 Al = 0121:A2 = 00:BG = 00:B 
R = 00:CS = 00:DA = 00:00 
= 00:DS = 34 : DU = 00:DW 

= 14:EL = b9:EM = 33:EN = 
00:EO = 00:FC - 00:Fl :c 

81:FR = 0121:Bl = 00:B2 z 0 
o 

Bit 260 GO = 00:GE = 00: 10 = 00: I 
B = 00:IL = 00:Ll z 63:L2 
= 66:NL = 00:NO = 36:NW 

= 00:PC = 27:PI = 78:RE = 
99:SL :c 00:SP = 00:SW = 

00 
22 270 GOTO 470 
F2 280 REM --8MC MODELS 



79 290 Al = 00: A2 = 00: BG = 00: B

R ■ 00:CS = 00:DA = 00:DO

■ 53:DS = 72:DU = 00:DW

= 49:EL - 00:EM = 69:EN =

71:E0 - 70:FC = 00:FI =

15:FR ■= 00:G1 = 75:132 - 7

6

7A 300 GD = llQE = 00:10 = 00: IB

= 00:IL = 00:L1 = 50iL2

= 4S:NL - 00:NO = 00:NW =

00:PC - 27:PI = 18:RE -

64:SL - 52j3P = 00:SW = 0

0

17 310 GOTO 470

AC 320 REM —C.ITOH B510A AND OT

HER C.ITOH

*E 330 Al = 2:A2 " 00: BG = 35: BR

= 3:CS = 15:DA = 8:DQ =

34:DS - 34:DU - 10:DW - 1

4:EL » 69:EM » 33iEN - 00

:E0 - 34:FC - 14:FI = 81:

FR - 1:81 " 7B:B2 = 80:SA

- 38

CA 340 GD = 1:BE - 4;ID = 00:IB

= 00:IL = 6:Li » 65:L2 »

66:NL « 00:NO = 36iNW = 9

:PC - 27:PI = 78:RE - 00:

SL - 00:SP = 7i3W - 5

IF 350 GOTO 470

ES 360 REM —EPSON FX SERIES

1C 370 Al - 00:A2 = 53: BG - 00:B

R = 3:CS - B2:DA - 4:DQ -

53: DS = 72: DU = 00: DM «=

49:EL - 77:EM - 69:EN - 7

liEO - 70:FC » 00:FI - 15

:FR » liQl » 75:G2 - 76: J

A « 8

15 3B0 GD = 00: BE = 2: 10 = 53: IB

= 00:IL = 6:L1 - 50:L2 -

48:NL - 00:NO - 0tNU - 0

0:PC - 27:PI - 80:RE - 64

:SL = 32:SP - 7:SW - 5

27 390 BDTO 470

Bl 400 REM —OKIDATA MICROLINE (

STANDARD PARALLEL MODELS)

29 410 Al = 65: A2 = 64: BB « 49: B

R - 661CS - 33:DA - 70:DQ

= 48: DS - 0:DU » 72: DW -

311 EL - 2B:EM ■= B4:EN -

72:EO » 73iFC - 74:FI - 2

9:FR - 68:G1 = 80:02 - 82

DA 420 BD = 1:QE = 67:10 = 0: IB

» 50:IL - 73:L1 - 54:L2 -

56:NL - 49:NO ■ 46:NW ■

71:PC - 27iPI - 30iRE - 2

4*SL - 47sSP - 75:SW - 69

1C 430 GOTO 470

JC 440 REM —CUSTOM PRINTER: SEE

DOCUMENTATION

A7 450 Al = 00:A2 = 00:BS - 00:B

R = 00:CS = 00:DA = 00: DQ

= 00:DS = 00:DU = 00:DW

= 00:EL = 00:EM = 00:EN =

00:ED = 00:FC = 00:FI =

00:FR = 00:B1 = 00:B2 = 0

0

BD 460 SD = 00:BE = 00:10 = 00:1

B = 00:IL = 00:L1 = 00:L2

= 00:NL = 00:NO = 00:NW

= 00:PC = 00:PI = 00:RE =

00:SL = 00:SP = 00:SW =

00

IE 470 GOSUB 2140: REM RESET PRI

NTER TO POWER-UP DEFAULTS

95 480 REM

II 490 REM DISPLAY MENUS

B6 500 REM

DD 510 GOSUB 1730

F3 515 BOSUB 1260

F4 520 VTAB 1: PRINT TAB < 12) "MA

IN MENU": PRINT : PRINT T

AB( 5)"1. CHARACTER SETS"

: PRINT TAB( 5)"2. LANBUA

BE SETS": PRINT TABt 5)"3

. PRINT STYLES"

4? 530 PRINT TAB< 5) "4. SPECIAL

FEATURES": PRINT TAB( 5>"

5. RESET PRINTER TO DEFftU

LTS": PRINT TAB( 5) "6. PR

INT TEST": PRINT TAB( 5)"

7. SELECT PRINT QUALITY"

BB 540 PRINT TAB ( 5) "8. EXIT"

21 550 VTAB 14: HTAB 15: INPUT "

ENTER YOUR SELECTION:";S*

: IF VAL (S*) < 1 OR VAL

(S*) > B THEN 550

9C 560 ON VAL CS*) GOSUB 590,650

,1040,1110,1730,1240,1180

,580

A9 570 SOTO 515

64 5B0 POKE 35,24: HOME : END

AA 585 REM

DD 590 PEM CHARACTER SETS

AC 595 REM

8B 600 HOME : PRINT TAB ( 12) "CHA

RACTER SETS": PRINT : PRI

NT TAB( 5)"1. IBM CHARACT

ER SET": PRINT TAB( 5)"2.

BLOCK SRAPHICS SET"

77 610 PRINT TAB( 5) "3. NORMAL C

HARACTER SET": PRINT TAB(

5)"4. DOWNLOADABLE CHARA

CTER SET"

B2 620 PRINT TAB( 5) "5. GREEK CH

ARACTER SET (C.ITOH)"

E7 630 VTAB 14: HTAB 15: INPUT "

ENTER YOUR SELECTION:";S*

: IF VAL <S») < 1 OR VAL

(S*) > 5 THEN 630

4C 640 PRINT PI*: ON VAL (S*) GO

SUB 1740,1770,1830,1880,1

B90: PRINT P0»: RETURN

A3 645 REM

E5 650 REM SELECT LANGUAGE SET

AS 655 REM

C4 660 LS = 0: HOME : PRINT TAB(

12)"LANBUABE SETS": PRIN

T : PRINT TAB( 2)"1. ASCI

I(S)"j: PRINT TAB( 20)"7.

DANISH"

74 670 PRINT TAB( 2) "2. ASCII(U)

";: PRINT TAB( 20)"8. NOR

WEGIAN"

17 6B0 PRINT TAB( 2) "3. BRITISH"

;: PRINT TAB( 20)"9. DUTC

H"

63 690 PRINT TAB f 2? "4. BERMAN";

: PRINT TAB( 20)"10.ITALI

AN"

74 700 PRINT TAB C 2> "5. FRENCH";

: PRINT TAB( 20)"11.FR/CA

N."

B7 710 PRINT TAB( 2) "6. SWEDISH"

;: PRINT TAB( 20)"12.SPAN

ISH": PRINT TAB( 20)"13.J

APANESE"

59 720 VTAB 14: HTAB 15: INPUT "

ENTER YOUR SELECTION:"j3*

: IF VAL <S») < 1 OR VflL

CS») > 13 THEN 720

IE 730 IF PR* = "3" THEN PRINT P

1»: PRINT CHR» (PC)i CHR«

(68); CHR» (15): PRINT P

0»:CT » CStCS - 90

6B 740 ON VAL (S») GOTO 750,770,

790,BI0,830,850,870,890,9

10,930,950,970,990

47 750 IF A2 > 0 THEN LS* - "ASC

II(3)":LS - A2: GOTO 1010

63 760 BOTO 1020

THEN LS* = "NOR

BOTO 1010

IC 770 IF Al > 0 THEN LS* » "ASC

II(U)":L3 » Al: BOTO 1010

67 780 BOTO 1020

4E 790 IF BR > 0 THEN LS* = "BRI

TISH":LS - BR: BOTO 1010

5B 800 GOTO 1020

AB 810 IF BE > 0 THEN LS* = "BER

MAN":LS - 8E: GOTO 1010

5C 820 GOTO 1020

24 B30 IF FR > 0 THEN LS* = "FRE

NCH":LS - FR: GOTO 1010

61 840 BOTO 1020

9B 850 IF SW > 0 THEN LS* = "SWE

DISH":L3 « SW: BOTO 1010

i4 860 GOTO 1020

H6 870 IF DA > 0 THEN LS* = "DAN

ISH":LS = DA: BOTO 1010

bS 880 GOTO 1020

F3 890 IF NW > 0

W.":LS = NW:

5<? 900 BOTO 1020

6E 910 IF DU > 0 THEN LS* = "DUT

CH":LS = DU: BOTO 1010

5D 920 GOTO 1020

75 930 IF IL > 0 THEN LS* = "ITA

L.":LS = IL: BOTO 1010

61 940 BOTO 1020

61 950 IF FC > 0

CAN":LS = FC:

43 960 BOTO 1020

24 970 IF SP > 0 THEN LS* = "SPA

NISH":LS = SP: SDTO 1010

69 980 GOTO 1020

35 990 IF JA > 0 THEN LS* = "JAP

ANESE":LS = JA: GOTO 1010

52 1000 BOTO 1020

23 1010 PRINT PI*: PRINT CHR* (P

C>; CHR* (CS); CHR* (LS)

: PRINT P0*

13 1020 IF PR* ■ "3" THEN CS = C

T

DD 1030 RETURN

EB 1035 REM

H 1040 REM PRINT SIZE MENU

EC 1045 REM

VTAB 1: HTAB 12:

PRINT STYLES"

: PRINT TAB( 5)"1.

THEN LS* = "FR/

GOTO 1010

18 1050 HOME :

PRINT '

E4 1060 PRINT

PICA"

1070 PRINT TAB( 5)

PRINT TAB( 5)

PRINT TAB(

67

9)

ELITE":

FINE":

PICA D

.W."s PRINT TAB( 5)"5. E

LITE D.W.": PRINT TAB( 5

)"6. FINE D.W."

14 1080 VTAB 14: HTAB 15: INPUT

"ENTER YOUR SELECTION:";

S*: IF VAL (S*) < 1 OR V

AL (5*) > 6 THEN 10S0

E4 1090 PRINT PI*: ON VAL (S*) G

OSUB 1680,1620,1560,1500

,1440,13B0: PRINT P0*

03 1100 RETURN

DE 1105 REM

DB 1110 REM SPECIAL FEATURES

E2 1115 REM

IF 1120 HOME : PRINT TAB( 12) "GR

APHICS OPTIONS": PRINT :

PRINT TAB( 5>"1. EMPHAS

I2ED PRINT": PRINT TAB(

5)"2. ENHANCED PRINT"

17 1130 PRINT TAB( 5) "3. GRAPHIC

DENSITY (SINGLE/DOUBLE)

": PRINT TAB< 5)"4. LINE

S PER INCH (6/B) ": PRI

NT TAB< 5)"5. RETURN TO

MAIN MENU"

AD 1140 VTAB 14: HTAB 15: INPUT

"ENTER YOUR SELECTION:";

S»: IF VAL <S«) < 1 OR V

AL (S») > 5 THEN 1140
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79290 Al - 00:A2 = 00:BG = "'''':B 
R R 00:CS R 00:DA ~ 0e:DQ 

c 53:D9 B 72:DU - 00:CW 
2 49:EL = ee:EM = 69:EN = 

71:EO - 70:FC a 0e:FI = 
15:FR - 0e:Bl = 75:G2 - 7 
6 

7A 3ee GD _ I:GE = 00: 10 c 0": IB 
& 00:IL - 0e:Ll - 5esL2 

~ 48:NL & 0e:NO ~ 00:NW -
0e:PC - 27:PI = 18:RE -

64:9L - 52zSP - 00:SW = " 
o 

17 310 GOTO 470 
AC 320 REM --C. I TOH 851"A AND OT 

HER C.ITOH 
n 330 Al 2 2:A2 & 1210:BG = 35:BR 

a 31CS - 15:DA = 81DQ = 
34:05 - 34:DU - 1121:DW - 1 
4:EL - 69:EM - 331EN - ee 
:EO - 34sFC - 14:FI = 81: 
FR - I : Gl - 78:G2 ,.. 8":GA 

- 38 
CA 340 GO = 1: GE - 4 1 10 = 00: IB 

2 00:IL c 6:Ll _ 65:L2 -
66:NL - 0elNO - 36sNW = 9 
:PC - 27:PI - 78 i RE - eel 
9L - ""zSP - 7.SW - 5 

IF 3:5i1 BOTO 470 
n 360 REM --EPSON FX SERIES 
IC 370 Al - 00:A2 = 53:86 - Ii!JIi!J:B 

R = 3:CS - 82:0A - 4:0Q -
53:0S - 72:DU 2 00:DW -

49:EL - 77:EM - 69:EN - 7 
liED - 70:FC - 0":FI - 15 
:FR - l:Bl - 75:B2 - 76:J 
A - 8 

l' 380 GO - 00: GE = 2: 10 = 53: IB 
= 00:IL - 6:Ll - 50:L2 -
4e.NL - "":NO - 0sNW - " 

0:PC - 27:PI - e0:RE - 64 
tSL - 52:SP - 7:SW - 5 

27 390 GOTO 470 
81 40" REM --OKIDATA MICROLINE ( 

STANDARD PARALLEL MODELS) 
29 410 Al ,.. 65: A2 = 64: Ba • 49: B 

R - 66.CS - 33:DA - 70,DQ 
= 4810S - 0:DU - 72:DW ,.. 
31:EL - 28:EM - 84:EN -

72:EO - 73aFC - 741FI - 2 
9:FR - 68 : Gl - 80:G2 - 82 

U 420 GO = l:GE == 67:10 = 0:IB 
- 50:IL - 73.Ll - 54:L2 -

56:NL - 49.NO - 48:NW -
711PC - 271PI - 3e.RE - 2 
41SL - 47:SP - 75aSW - 69 

IC 43" GOTO 470 
~ 440 REM --CUSTOM PRINTER: SEE 

DOCUHENTATION 
A7 45e 

8D 460 

IE 470 

95 480 
12 490 
8& ~00 
DD 510 
F3 515 
F4 520 

Al = e0:A2 = 00:BG = 00:B 
R = 00:CS = 00:DA = 00:DG 

= 00:05 = 00:DU = 00:0W 
= 00:EL = 0e:EM = 0e:EN = 

00:EO = 00:FC = 00:FI = 
00:FR - 00:Gl = 00:G2 = " 
G 
GO = 00:GE = ee:IO = 00:1 
B = 00:IL = "0:Ll = 00:L2 

- 00:NL - 0S:NO = 00:NW 
= 00:PC = "0:PI ~ 00:RE = 

"":SL = 00:SP = 00:SW = 
00 
60SUB 2140: REM RESET PRI 
NTER TO POWER-UP DEFAULTS 
REM 
REM DISPLAY MENUS 
REM 
GOSUB 1730 
GOSUB 1260 
VTAB 1: PRINT TAB( 12) "MA 

IN MENU": PRINT: PRINT T 
AB( 5)"1. CHARACTER SETS" 
: PRINT TAB ( 5)"2. LANGUA 
GE SETS": PRINT TAB ( 5)"3 

PRINT STYLES" 
n 53e! PRINT TAB( 5)"4. SPECIAL 

FEATURES": PRINT TAD( 5)" 
5. RESET PRINTER TO OEFAU 
LTS": PRINT TAB( 5)"6. PR 
INT TEST": PRINT TAB( 5)" 
7. SELECT PRINT QUALITY" 

BB 540 PRINT TAB( 5) "8. EXIT" 
21 550 VTAB 14: HTAB 15: INPUT .. 

ENTER YOUR SELECTION: "jSS 
: IF VAL (5$) < 1 OR VAL 
(SS) > 8 THEN 550 

9C 560 ON VAL (5.) GOSue 590,65121 
,1040,1110,1730,1240,1180 
,58" 

A9 570 GOTO 515 
bb 580 POKE 35,24: HOME: END 
AA 585 REM 
liD 590 REM CHARACTER SETS 
AC 595 REM 
SS 600 HOME : PRINT TAB ( 12) "CHA 

RACTER SETS": PRINT: PRI 
NT TAB( 5)"1. IBM CHARACT 
ER SET": PRINT TAB( 5)"2. 

BLOCK GRAPHICS SET" 
17 610 PRINT TAB( 5)"3. NORMAL C 

HARACTER SET": PRINT TAB( 
5)"4. DOWNLOADABLE CHARA 

CTER SET" 
112 62" PRINT TAB ( 5) "5. GREEK CH 

ARACTER SET (C.ITOH)" 
E7 630 VTAB 14: HTAB 15: INPUT" 

ENTER YOUR SELECTION: "jSS 
: IF VAL (SS) < 1 OR VAL 
(SS) > 5 THEN 630 

4C 640 PRINT PIS: ON VAL (SS) 60 
SUB 1740,1770,1830,1880,1 
890, PRINT P0S: RETURN 

U 645 REM 
E5 650 REM SELECT LANGUAGE SET 
AS 655 REM 
C4 660 LS = 0: HOME PRINT TAB ( 

12) "LANBUAGE SETS": PRIN 
T : PRINT TAB( 2)"1. ASCI 
1(5)";: PRINT TAB( 20)"7. 

DANISH H 

74 670 PRINT TAB ( 2) "2. ASCII (U) 

It;: PRINT TAB( 20)"8. NOR 
WEGIAN" '7 680 PRINT TAB ( 2) "3. BRITISH" 
;: PRINT TAB( 20)"9. DUTC 
H" 

b5 690 PRINT TAE i 2~ "4. BERMANN; 
, PRINT TAB( 20)"10.ITALI 
AN" 

74 700 PRINT TAB ( 2) "5. FRENCH"; 
: PRINT TAB( 20)"l1.FR/CA 

87 710 

59 720 

.£ 730 

61 740 

11750 

13 760 

N." 
PRINT TABC 2)"6. SWEDISH" 
;: PRINT TAB( 20)"12.SPAN 
ISH": PRINT TAB ( 2")"13.J 
APANESE" 
VTAB 14: HTAB 15: INPUT" 
ENTER YOUR SELECTION:";SS 
: IF VAL (SS) < 1 OR VAL 
(SS) > 13 THEN 720 
IF PR. - "3- THEN PRINT P 
IS: PRINT CHRS (PC); CHRS 

(68); CHR. (15): PRINT P 
0':CT - CSICS - 9" 
ON VAL (St) aOTO 750,770, 
790,810,830,B~,e70,e90,9 

10,930,950.970,990 
IF A2 > 0 THEN LSS - "ASC 
II (S) "I LS • A2: BOTO 1010 
GOTO 1020 

It 770 IF Al > 0 THEN LSS - "ASC 
II(U)":LS - A1: GOTO 1010 

61 780 GOTO 1020 
4E 790 IF BR > 0 THEN LSI - "BRI 

TISH":LS - DR: BOTO 1010 
5B 800 BOTO 1020 
AB 810 IF BE > 0 THEN LS. - "BER 

MAN":LS - BE: GOTO 1010 
5C 820 GOTO 1 "20 
24 830 IF FR > 0 THEN LSI - "FRE 

NCH":LS - FRz GOTO 1010 
6f 840 BOTO 1020 
98 B50 IF SW > 0 THEN LSS = "SWE 

DISH":LS • SNI BOTO 1010 
64 860 GOTO 1020 
86 870 IF OA > III THEN LSS = "DAN 

ISH":LS = DA: GOTO 1010 
68 880 GOTO 1 e!20 
FJ 890 IF NW > e! THEN LSS = "NOR 

W.":LS = NW: GOTO 1010 
59 900 GOTO 102e!! 
6E 910 IF DU > 0 THEN LSS = "OUT 

CH":LS = OU: GOTO 1010 
511 920 GOTO 1020 
75 930 IF IL > 0 THEN LSS = "ITA 

L.":LS = IL: GOTO 101e!! 
61 940 GOTO 1020 
61 950 IF FC > 0 THEN LSS = "FR / 

CAN":LS - FC: GOTO 11211121 
65 960 GOTO 1020 
24 970 IF SP > 121 THEN LSS = "SPA 

NISH":LS = SP: GOTO 1010 
69 980 GOTO 112120 
35 990 IF JA > 0 THEN LSS = "JAP 

ANESE":LS - JA: GOTO 1010 
52 1000 GOTO 112120 
23 1010 PRINT Pl.: PRINT CHRS (P 

C); CHRS (CS); CHR. (LS) 
: PRINT pes 

I! 1020 IF PRS = "3" THEN CS = C 
T 

liD 1030 RETURN 
£B 1035 REM 
CB 1040 REM PRINT 51 ZE MENU 
£c 1045 REM 
18 10S0 HOME : VTAB 1: HTAB 12: 

PRINT "PRINT STYLES" 
E4 1060 PRINT: PRINT TAB ( 5)" L 

PICA" 
67 1070 PRINT TAB( 5) "2. ELITE": 

PRINT TAB{ :5) "3. FINE": 
PRINT TAB( 5)"4. PICA 0 

.W.": PRINT TAB( !;j) " :5. E 
LITE D.W.": PRINT TAB( 5 
)"6. FINE D.W." 

14 1080 VTAB 14: HTAB 15: INPUT 
"ENTER YOUR SELECTIONI"; 
ss: IF VAL (5') < 1 OR V 
AL (SS) > 6 THEN 1080 

E4 1090 PRINT PIS: ON VAL (SS) G 
OSUB 1680,1620,1560,1500 
,1440.1380: PRINT P0S 

113 1100 RETURN 
11£ 110S REM 
118 1110 REM SPECIAL FEATURES 
£2 1115 REM 
.F 1120 HOME : PRINT TAB( 12) "GR 

APHICS OPTIONS": PRINT: 
PRINT TAB ( 5)" 1. EMPHAS 

IZED PRINT" ; PRINT TAB( 
5)"2. ENHANCED PRINT-

.7 1130 PRINT TAB ( S) "3. GRAPHIC 
DENSITY (SINGLE/DOUBLE) 

": PRINT TAB( 5)"4. LINE 
S PER INCH (6/8) ". PRI 
NT TAB ( 5) '·5. RETURN TO 
MAIN MENU" 

.D 1140 VTAB 14: HTAB 1:5: INPUT 
"ENTER YOUR SELECTION:"; 
S': IF VAL (St) < 1 OR V 
AL (SS) > 5 THEN 1140 
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C3 1150 IF S* - "511 THEN RETURN

A4 1160 IF PQ« = "NLD" AND (S* =

"1" OR S* ■ "2") THEN R

ETURN

ID 1170 PRINT PI*: ON VAL (S*) G

DSUB 2010,2030,2070,2100

: PRINT P0»: SDSUB 1260:

GOTO 1110

Ffl 1175 REM

II 1180 REM PRINT DUALITY

FE 1185 REM

B7 1190 HOME : PRINT TAB ( 12) "PR

INT QUALITY": PRINT : PR

INT TABt 5)"1. DATA QUAL

ITY": PRINT : PRINT TAB<

5)"2. SLANT MODE": PRIN

T : PRINT TABt 5)"3. NEA

R LETTER DUALITY"

27 1200 VTAB 14: HTAB 15: INPUT

"ENTER YOUR SELECTION:";

S»: IF VAL (S*> < 1 OR V

AL CS*) > 3 THEN 1200

FE 1210 IF PR» < > "5" THEN 1230

F6 1220 PRINT Pit: PRINT CHR» (2

7); CHR* (33); CHR» (42)

s PRINT CHR* (27); CHR*

(4B):PQ* - "DATA": PRINT

P0*

39 1230 PRINT PI*: ON VAL CS*> B

OSUB 1910,1960,1930: PRI

NT P0»: RETURN

EC 1235 REM

DE 1240 REM PRINT TEST

Fi 1245 REM

3D 1250 PRINT Pl«: PRINT "This i

s "jLB*;11, ";PS*;", ";PQ

*;" QUALITY.OI ISmwttll

\3—ENHANCED""; EN*; "-EMP

HASIZED=";EM*;".": PRINT

P0»: RETURN

F4 1255 REM

IC 1260 REM OPTION SCREEN UPDATE

F8 1265 REM

IF 1270 POKE 35,24: HOME : VTAB

17s INVERSE t PRINT 9PC<

40): NORMAL

18 1280 VTAB 19: PRINT TAB( 2) "C

HAR. 3ET:"fC8*|i PRINT T

ABC 22)"LANB. SET: ";LS5

rl 1290 PRINT TAB( 22) "LINES/INC

H:";LI*

BE 1300 PRINT TAB( 2) "PR.SIZE: "

;PS*;: PRINT TAB( 22)"GR

APHIC DENS.: ";GD*

ID 1310 PRINT TAB( 22)"EMPHASIZE

D:";EM*

AD 1320 PRINT TABt 2) "PR.QUALITY

: ";PQ*;: PRINT TAB( 22)

"ENHANCED:"EN*;

4i 1330 POKE 35,16: RETURN

Cfl 1340 REM

2F 1350 REM CONTROL ROUTINES

D2 1360 REM

5C 1370 REM SET FINE DW

29 1380 IF FI = 0 OR DW = 0 OR P

Q* = "SLANT" THEN GOTO I

420

I* 1390 IF PR* = "5" THEN PRINT

CHR* (FI); CHR* (DW): GO

TO 1410: REM FINE DW:

OKI

)4 1400 GOSUB 2150: PRINT CHR* <

PC); CHR* (FI): REM SET

DW AND FINE PRINT

1410 PS* = "FINE DW"

El 1420 RETURN

82 1430 REM SET ELITE DW

CF 1440 IF EL = 0 OR DW = 0 THEN

GOTO 14B0

51 1450 IF PR* = "5" THEN PRINT

CHR* (EL); CHR* (DW): GO

TO 1470: REM ELITE D

W

41 1460 GOSUB 2150: PRINT CHR* (

27); CHR* (EL)

84 1470 PS* = "ELITE DW"

F9 1480 RETURN

5D 1490 REM SET PICA DW

F4 1500 IF PI = 0 OR DW = 0 THEN

GOTO 1540

95 1510 rF PR* = "5" THEN PRINT

CHR* (PI); CHR* (DW): GO

TO 1530: REM PICA DW

?5 1520 GOSUB 2150: PRINT CHR* (

PC); CHR* (PI)

B4 1530 PS* = "PICA DW"

EB 1540 RETURN

3B 1550 REM SET FINE

II 1560 IF FI = 0 OR PQ* = "SLAN

T" THEN GOTO 1600

H 1570 IF PR* = "5" THEN PRINT

CHR* (FI): QOTO 1590: RE

M OKI FINE

B9 1580 GOSUB 2190: PRINT CHR* (

PC)i CHR* CFI)

97 1590 PS* = "FINE"

DD 1600 RETURN

44 1610 REM SET ELITE

F7 1620 IF EL = 0 THEN GOTO 1660

7F 1630 IF PR* = "5" THEN PRINT

CHR* (EL): GOTO 1650: RE

M OKI ELITE

B5 1640 GOSUB 2190: PRINT CHR* (

PC); CHR* (EL>

4? 1650 PS* = "ELITE"

F5 1660 RETURN

3C 1670 REM SET PICA

19 1680 IF PI = 0 THEN GOTO 1720

4D 1690 IF PR* = "5" THEN PRINT

CHR* (PI): GOTO 1710s RE

M OKI PICA

Bl 1700 60SUB 2190: PRINT CHR* (

PC); CHR* (PI)

Fi 1710 PS* = "PICA"

E7 1720 RETURN

97 1730 PRINT PI*: PRINT CHR* (P

C); CHR* (RE): PRINT P0*

: GOSUB 2140: RETURN

Eft 1740 IF IB > 0 THEN PRINT CHR

* (PC>; CHR* (CS); CHR*

<IB):CS* = "ISM"

F3 1750 RETURN

4D 1760 REM BLOCK GRAPHICS CHARA

CTER SET

811 1770 IF BG = 0 THEN GOTO 1810

BC 17B0 IF PR* = "5" THEN PRINT

CHR* (PC); CHR* (CS); CH

R* (BG): GOTO 1800

39 1790 PRINT CHR* (PC); CHR* (B

Q)

FE 1800 CS* = "B.GRAPHICS"

E5 1810 RETURN

B4 1820 REM NORMAL CHARACTER SET

E3 1830 IF NO - 0 THEN GOTO 1870

15 1B40 IF PR* = "5" THEN PRINT

CHR* (PC); CHR* (CS); CH

R* (NO): GOTO 1S60

59 1850 PRINT CHR* (PC); CHR* (N

D)

B3 I860 CS* = "NORM."

FD 1870 RETURN

16 1875 REM DOWNLOADABLE CHARACT

ER SET

12 18B0 RETURN

At 1B90 IF GA > 0 THEN PRINT CHR

* (PC); CHR* (GA):CS* ■

"BREEK": REM GREEK SET <

C.ITDH)

E3 1900 RETURN

37 1910 IF DD > 0 THEN PRINT CHR

* (PC); CHR* <DQ):PQ* =

"DATA": REM DATA QUALITY

EB 1920 RETURN

I* 1930 IF NL > 0 THEN PRINT CHR
* (PC); CHR* (NL):PQ* »

"NLQ": REM SET NL DUALIT
Y

F3 1940 RETURN

4C 1950 REM SET SLANT MODE

EB I960 IF SL = 0 OR PS* = "FINE

11 OR PS* = "FINE DW" THE

N 2000

B4 1970 IF PR* = "5" THEN PRINT

CHR* (PC)i CHR* (CS); CH

R» (SL>: GOTO 1990

C4 1980 PRINT CHR* (PC); CHR* (S

L)

% 1990 PQ* * "SLANT"

D2 2000 RETURN

FB 2010 IF EM > 0 AND EM* = "N"

THEN PRINT CHR* (PC); CH

R* (EM>:EM* = "Y": RETLJR

N : REM EMPHASIZED PRINT
ON

44 2020 GOTO 2040

B5 2030 IF EN > 0 AND EN* = "N"

THEN PRINT CHR* (PC); CH

R* (EN):EN* » "Y": RETUR

N : REM ENHANCED PRINT

ON

Fi 2040 IF EM* = "Y" OR EN* = "Y

11 THEN PRINT CHR* (PC);

CHR* (EO): IF DS > 0 THE

N PRINT CHR* (PC); CHR*

CDS)

74 2050 EN* = "N":EM* = "N": RET

URN : REM EMPHASIZED/

ENHANCED PRINT OFF

B7 2060 REM GRAPHIC DENSITY TOGG

LE

Cfl 2070 IF G2 > 0 AND GD* = "1"

THEN PRINT CHR* (PC); CH

R* (82):GD* = "2": GOTO

2090

bfl 2080 IF 6D* = "2" THEN PRINT

CHR* (PC); CHR* (G1):GD*

= «i"

FS 2090 RETURN

A2 2100 REM TOGGLE LINE SPACING

4B 2110 IF L2 > 0 AND LI* = "6"

THEN PRINT CHR* (PC); CH

R* (L2):LI* = "B": GOTO

2130

4B 2120 IF LI* = "B" THEN PRINT

CHR* (PC); CHR* (LI)tLit

- «6»

El 2130 RETURN

Bl 2140 PS* = "PICA":GD* = "1":C

S* » "NORM.":LS* = "ASCI

I(5)":PQ* ■= "DATA":EN* =

"N":EM* = "N":LI* - "6"

: RETURN : REM SET DEFAU

LTS

M 2150 REM SET DOUBLE WIDTH MOD

E

2160 IF PR* - "1" OR PR* = "3

11 THEN PRINT CHR* <DW) :

GOTO 2180

BF 2170 PRINT CHR* (PC);"W; CHR

* (1)

F4 21S0 RETURN

14 2190 REM RESET DOUBLE WIDTH M

ODE

AB 2200 IF PR* ■ "1" OR PR* = "3

" THEN PRINT CHR* (13):

GOTO 2220

71 2210 PRINT CHR* (PC);"W"; CHR

* (0)

HE 2220 RETURN q
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CHRS (EL); CHRS (OW): GO 
TO 1470: REM ELITE D 
W 

C3 11513 IF SS = "5" THEN RETURN 
116 11613 IF PQs = "NLQ" AND (SS -= 

"1" OR S. = "2") THEN R 
ETURN 

37 1910 IF DQ > 0 THEN PRINT CHR 
S (PC); CHRs (DQ):PC. -
"DATA": REM DATA QUALITY 

1920 RETURN 63 1460 GOSUB 2 15(!1: PRINT CHRS ( EB 
fD 11713 PRINT PIS: ON VAL (SS) G 

osue 2010,2030,213713,21013 
: PRINT pes: GOSue 1260: 

27); CHRS (EL> 14 1930 IF NL > ~ THEN PRINT CHR 
S (PC); CHR. (NL):PQS -
"NLQ": REM SET NL Cw':':"'. ,. 

84 1470 PSS = "ELITE OW" 
F9 14813 RETURN 
5D 1490 REM SET PICA OW Y GOTO 11113 

FA 117~ REM F4 150" IF PI .,. " OR ow "" 0 THEN F3 19421 RETURN 
II 11813 REM PRINT QUALITY 
FE 1185 REI'! 
8711913 HOME: PRINT TAB( 12)"PR 

INT QUALITY": PRINT: PR 
INT TAB( 5) " 1. DATA QUAL 
ITY": PRINT: PRINT TAB( 
:5)"2. SLANT MODE": PRIN 

T : PRINT TAB( :5)"3. NEA 
R LETTER QUALITY" 

27 12013 VTAB 14: HTAB 15: INPUT 
"ENTER YOUR SELECTION:", 
9.: IF VAL (S.) < 1 OR V 
AL (s.) > 3 THEN 12013 

FE 1210 IF PRS ( > ":5" THEN 12313 
F6 1220 PRINT PIs: PRINT CHRt (2 

7); CHRS (33); CHR. (42) 
: PRINT CHRt (27); CHRS 
(48) : PQ •• "DATA": PRINT 
Pill_ 

19 12313 PRINT PIS: ON VAL (SS) a 
OSUB 1910,1960,19313: PRI 
NT PillS: RETURN 

EC 1235 REM 
DE 1240 REM PRINT TEST 

GOTO 15421 
95 1510 IF PRS = "5" THEN PRINT 

CHRS (PI); CHRS (DW): GO 
TO 15321: REM PICA OW 

95 1520 GOSUB 21513: PRINT CHRS ( 
PC); CHR. (PI) 

86 153£1 PSS ". "PICA OW .. 
EB 1540 RETURN 
38 155£1 REM SET FINE 
II 15621 IF FI = 0 OR PCS = "SlAN 

T" THEN GOTO 162113 
64 157" IF PRt = "5" THEN PRINT 

CHRS (FI): GOTO 1:5921: RE 
M OKI FINE 

B9 1580 GOSUB 2190: PRINT CHRS ( 
PC); CHRS (FI> 

91 1590 PSS - "FINE" 
DD 16021 RETURN 
44 161£1 REM SET ELITE 
F7 1620 IF EL - 0 THEN GOTO 1660 
1F 16321 IF PRS ~ "5" THEN PRINT 

CHR$ (EL): GOTO 1650: RE 
M OKI ELITE 

B5 1640 aOSUB 219": PRINT CHR. ( 
FI 1245 REI'! 
ID 1250 PRINT PIS: PRINT "This i 69 

PC); CHRS (EL> 
16521 PSS - "ELITE" 
1660 RETURN F5 

lC 
11 

s ";LSs;", ";PSS;", "JPQ 
-I" QUALITY. (} I !1Il"XA&C] 
\QJ--ENHANCED-"iEN.,"-EMP 
HASIZED-liEMS," . ": PRINT 4D 
P0_, RETURN 

F4 1255 REI'! 
IC 1260 REI'! OPTION SCREEN UPDATE II 
FI 1265 REI'! 

1670 REM SET PICA 
168£1 IF PI ~ " THEN GOTO 17221 
16921 IF PRS = "5" THEN PRINT 

CHRS (PI): BOTO 17121: RE 
I'! OKI PICA 

17"" GOSUB 21921: PRINT CHRS ( 
PC); CHR. (PI) 

3F 1270 POKE 35,24: HOME : VTAB 
17, INVERSE, PRINT SPC( 
40), NORMAL 

F6 171" PSS ~ "PICA" 
E7 1720 RETURN 
17 17321 PRINT PIS: PRINT CHRS (P 

C); CHRS (RE): PRINT PillS 
: GOSUB 2140: RETURN 

6C 19521 REM SET 
EB 1960 IF SL = 

" OR PSs 
N 201110 

SLANT MODE 
o OR PSS = "FINE 
= "FINE OW" THE 

B4 19721 IF PRs = "5" THEN PRINT 
CHRS (PC); CHRs (CS); CH 
R. (SL): GOTO 19921 

C6 19813 PRINT CHRS (PC); CHRt (5 
L) 

'C 1990 PQS = "SLANT" 
D2 21110121 RETURN 
FB 22110 IF EM > 0 AND EMS = "N" 

THEN PRINT CHR. (PC); CH 
RS (EM):EM' = "Y": RETl!R 
N : REM EMPHASIZED PRINT 

ON 
64 22120 aOTO 213421 
85 212130 IF EN > a AND ENS = "N" 

THEN PRINT CHRs (PC); CH 
RS (EN):ENS - "Y": RETUR 
N : REM ENHANCED PRINT 

ON 
F6 2£140 IF EM. = "Y" OR ENS = "Y 

.. THEN PRINT CHRs (PC); 
CHR. (EO): IF OS > £I THE 
N PRINT CHRS (PC); CHRS 
\OS) 

74 2£1513 EN. = "N":EMS "" "N": RET 
URN : REM EMPHASIZEDI 
ENHANCED PRINT OFF 

81 2"60 REM GRAPH I C DENS I TY TOGG 
LE 

CA 2"70 IF G2 > 0 AND GDS = "1" 
THEN PRINT CHR. (PC), CH 
RS (G2): GDs - "2": GOTO 
209111 

6A 2£180 IF GDS = "2" THEN PRINT 
CHRS (PC), CHRS (Gl}:GDS 

- "I" 
18 1280 VTAB 19, PRINT TAB( 2) ··C 

HAR. SET:",CSSII PRINT T 
AS ( 22) "LANG. SETs • J LSS EA 

FI 12911l PRINT TAB( 22) "LINES/INC 
H:";LIS 

174" IF IB > " THEN PRINT CHR F6 28913 RETURN 
s (PC); CHR. (CS); CHR. A2 2121" REM TOGGLE LINE SPACING 

2110 IF L2 > III AND LIS = "6" 
BE 1300 PRINT TAB( 2) "PR.SIZE: " F3 

; PSS;: PRINT TAB ( 22) "GR 4D 
APHIC DENS.: ";GDS 

(IB) : CSS: = .. !et1" n 
1750 RETURN THEN PRINT CHRS (PC); CH 

RS (L2}:LIs = "8": GOTO 
213111 

ID 131121 PRINT TAB( 22) "EMPHASIZE 
D: "; EMt 

1760 REM BLOCK GRAPHICS CHARA 
CTER SET 

SA 177" IF BG -= £I THEN GOTO 1810 48 
BC 1780 IF PRS - ":5" THEN PRINT 

CHRS (PC), CHR. (CS), CH 
RS (9G); GOTO 1800 Et 

21221 IF LIS = "8" THEN PRINT 
CHRs (PC); CHRS (Ll):LIS 

• " 6" 
2130i RETURN 

AD 132121 PRINT TAB ( 2)"PR.QUALITY 
: "jPQS;: PRINT TAB( 22) 
"ENHANCED: "ENS; 39 17913 PRINT CHRS (PC); CHRS (B 8. 

G) 
2140 PSS = "PICA " :GDS :E: "l":C 

SS - "NORM. ":LSS - "ASCI 
I(S)":PQS - "DATA":ENs -

"N":EMS - -N":LIS - "6" 

46 1330 POKE 35,16: RETURN 
CA 1340 REM 
2F 1350 REM CONTROL ROUTINES 
D2 1360 REM 
5C 1370 REM SET FINE DW 
28 1380 IF FI = 0 OR OW = " OR P 

GIS ::r: "SLANT" THEN GOTo 1 
420 

FE 18013 
E5 181" 
B6 1820 

CSS = "B. GRAPHICS" 
RETURN 
REM NORMAL CHARACTER SET 

E3 1830 IF NO os 0 THEN GOTO 18713 
t5 1840 IF PR .... ":5" THEN PRINT 

CHRS (PC), CHRS (CS); CH 
R_ (NO), GOTO 186111 H 1390 IF PRS = "5" THEN PRINT 

CHRt (FI); CHRS <oW}: GO 39 1850 PRINT CHRS (PC) ; CHRS (N 
Q) TO 1410: REM FINE DW: 

~I ~ 1860 CSS - "NORM." 
1870 RETURN 

I RETURN : REM SET DEFAU 
LTS 

til 2150 REM SET DOUBLE WIDTH MOD 
E 

95216" IF PRS = "1" OR PRS = "3 
" THEN PRINT CHRS (DW)z 
GOTO 218" 

BF 2170 PRINT CHR. (PC); "W"; CHR 
• (1) 

F4 218111 RETURN 54 1400 GOSUB 215": PR I NT CHRS ( FD 
PC); CHRS (FI): REM SET '6 
OW AND FINE PRINT 

187:5 REM DOWNLOADABLE 
ER SET 

CHARACT '4 21921 REM RESET DOUBLE WIDTH M 
ODE 

'I 1410 PSS = "FINE OW" 
EI 1420 RETURN 
82 1430 REM SET EL I TE ow 
CF 1440 IF EL = a OR OW = 0 THEN 

GOTO 1480 

12 1880 RETURN 
A. 189111 IF GA > 0 THEN PRINT CHR 

S (PC); CHR' (GA}:CSS -
"GREEK": REM GREEK SET ( 
C. ITOH) 

51 14513 IF PRS = "5" THEN PRINT E3 1900 RETURN 
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AB 22121£1 IF PRS = .. 1" OR PRS ,. "3 
" THEN PRINT CHR. (15): 
GOTO 2220 

71 22113 PRINT CHRS (PC),"W"; CHR 
S (0) 

DE 2220 RETURN 



ML Write For Atari

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-

Danny Maupin

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 entering this program,

please refer to "COMPUTEI's Guide to Typing

In Programs" In this Issue of COMPUTE!.

FD 10 DIM A* (20)

PP 20 GRAPHICS 0:SETCOLOR 2,

0,0:SETCOLOR 1,0,15:?

"C10 SPACESX<<<ML WRIT

E > > > > "

LP 30 TRAP 30:? :? "ENTER IN

CREMENT ";:INPUT N:IF

N-0 THEN 30

OF 40 TRAP 40:? "ENTER FILEN

AME "; : INPUT A»

86 50 TRAP 50:? "ENTER START

INQ LINE ";:INPUT A

PK 60 IF A<200 OR A>32767 TH

EN GOTO 50

IB 70 TRAP 20:CLOSE #2:0PEN

#2,4,0,A»:GET #2,D:GET

#2,D:GET #2,SLB:GET #

2,SHB:GET #2,ELBjGET *

2,EHB:ST=A:A=A+10

BDS0 TRAP 130: POKE G42, 12: G

RAPHICS 0:SETCDLOR 2,0

,0:POKE 752,1:? :? : FO

R C-l TO 5

GO 90 ? A;'1 DATA " ; 1 FOR 1-1

TO 21:BET #2,B:? B;

CB 100 IF K21 THEN ? " , " ;

HP 110 NEXT I:? i? :A»A+N:NE

XT C:? "CQNT":POSITIO

N 2,0:POKE B42,13:ST0

P

DE 120 GOTO 80

EN 130 ? "<LEFT> ":? 17 :? "

CONT":POSITION 2,0:PO

K£ 842,13:ST0P

PL 140 GRAPHICS 0:SETCOLOR 2

,0,0:POKE 752,1:? :?

LO 150 FOR 1-10 TO 150 STEP

10:? I:NEXT I

BH 160 ? ST;" FOR A=";SLB+25

6*SHB;" TO "jELB+256*

EHB;":READ O:PDKE AfB

:NEXT A":? "CONT"

LC 170 POSITION 2,0:POKE 842

,13:ST0P

AA 180 ? "CCLEAR>":? :? :FOR

1-160 TO 190 STEP 10

:? I:NEXT I:? "POKE 8

42 , 12: GRAPHICS 0:SETC

OLOR 2,0,0:LIST"

DE 190 POSITION 2,0:POKE S42

,13
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ML Write For Atari 

Though it's designed particularly for 
machille lallguage (ML) programmers, 
this program may come ill handy eve II 
if you're not all ML expert. It converts 
allY ML program into DATA state
mellts for use in a BASIC program. 
"ML Write" runs all 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-

Donny Maupin 

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 entering this program, 
please refer to "COMPUTErs Guide to Typing 
In Programs" in thIs Issue of COMPUTE!. 

FD 1" DIM A. (2") 
~2" GRAPHICS Ii!I:SETCOLOR 2, 

IZI,0*SETCOLOR l,,,,l~: ? 

"(1" SPACES}««ML WRIT 
E»»" 

lP 3" TRAP 3":? :? tI ENTER IN 
CREHENT ";:INPUT N:IF 
N-IZI THEN 3" 

Of 4" TRAP 40:? "ENTER F I LEN 
AHE ";:INPUT AS 

~5" TRAP 50:? "ENTER START 
INB LINE ";:INPUT A 

PI: 60 IF A( 2.-!'" OR A }32 767 TH 
EN BOTO 5115 

117" TRAP 20:CLOSE *2:QPEN 
*2,4,Ii!I,AS:BET *2,D:GET 

12,D:GET 12,SLB:8ET • 
2,SHB:GET 12.EL8:GET • 
2,EHBtST-A:A-A+le 

BD8e TRAP 13e:POKE 842,12:B 
RAPHICS 0:SETCOLOR 2,21 
,0:POKE 7~2,1:? :? :FO 
R C-l TO ~ 

60921 ? A;" DATA "i :F OR 1-1 
TO 21:BET 12,8:? 8i 

CB lee IF 1(21 THEN ? ", "; 
KP 110 NEXT I:? :? :A-A+N:NE 

XT C:? "C ONT" : POSITIO 
N 2,0:POKE 842,13:STO 
p 

DE 120 BOTO 821 
G" 130 ? "(LEFT) ":? :? :? " 

CONT":POSITION 2,21 : PO 
KE 842,13:STOP 

~14e BRAPHICS 21:SETCOLOR 2 
,0,0:POKE 7~2,1:? :? 

lOl~e FOR 1-10 TO 1~0 STEP 
10:? I :NEXT I 

~l b21 ? ST;" FOR A -n; SL8+2~ 

bISH8; " TO ";ELB+2~61 

EH8;":REAO B: POKE A,B 
:NEXT A":? nCONT " 

lC17e POSITION 2,21:POKE 842 
,13:STOP 

AA 1821 ? "{CLEAR}":? :? :FOR 
1-160 TO 190 STEP Ie 

:? I:NEXT I:? "POKE 8 
42,12:BRAPHICS e:SETC 
OLOR 2,0,0:LIST" 

*190 POSITION 2,0:POKE 842 
• 13 
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QuickScreen

For The IBM PC/PCjr
Paul W. Carlson

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

BASICA with a color/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

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=&HB800:BSAVE "filename"

,0,16192

Don't worry if you used 16384 or

&H4000 instead of 16192 in this

statement. SHOWIT.COM will 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/MI 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/MI

SHOWIT B:DAZZLE/M1

SHOWIT B: \BAS \PICS \ DAZZLE/MI

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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QuickScreen 
For The IBM PCjPCjr 

The short machille lallguage routille 
created by this program al/ows you to 
display BSAVEd graphics screells from 
DOS without bootillg BASIC. No ma
chille lallguage kllowledge is required 
to use the program. It requires 
BASICA with a color/ 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, SHOWITCOM, 
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-
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Paul W. Carlson 

pears indicating that SHOWIT 
.COM has been successfully creat
ed. SHOWITCOM is the name 
used for the file created by this 
program; be sure you do II0t 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~&HB800:BSAVE "file1lallle" 

,0,16192 

Don't worry if you used 16384 or 
&H4000 instead of 16192 in this 
statement. SHOWIT.COM will 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 filellame identifies 
the graphics file you wish to dis
play. Next comes a slash character 
(j) 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 ° (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/MI 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 
SHOWJT B:DAZZLE/Ml 
SHOWIT B: \ BAS \ PIes \ 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, SHOWITCOM 
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. 



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 PIC1,

PIC2, and PIC3 in sequence:

ECHO OFF

SHOWIT A:PIC1/MO

SHOWIT A:PIC2/M1

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

SH0WIT.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

tax. 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 =

&HB800. 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 SH0WIT.COM. In all

cases, you return to the DOS

prompt after the error message.

SHOWIT.COM Filemaker
For instructions on entering this program,

please refer to "COMPUTEi's Guide to Typing

In Programs" in this issue of compute! .

AD 10 * Program to create SHOWIT

.com

JO 20 '

OH 30 OPEN "SHOWIT. COM" FDR OUTP

UT AS 1

FE 40 PRINT#1,CHR*(&HE9) ;CHR»C«<H

9F);CHR»(S<H40>;

EG 50 FOR N-l TO 16432=PRINTttl ,C

HR»(0);iNEXT

OS 60 T=0:FOR J = l TO 377iREAD AS

:N-VAL(I1S<H"+A«)

FE 70 T«T+N:PRINT#1,CHR»<N); :NEX

TjCLOSE 1

IC 80 IF T-33221! THEN PRINT"SHO

WIT.COM SUCCESSFULLY CREAT

ED!":END

LA 90 PRINT CHR» (7) ;"***** ERROR

IN DATA STATEMENTS t****"

SEND
DS 100 DATA 00,00,00,55,73,61,67

,65,3A,20

OH 110 DATA 73,68,6F,77,69,74,20

,5B(64,3A

LH 120 DATA 5D,5B,70,61,74,68,6E

,61,60,69

K! 130 DATA 5D,3C,66,69,6C,65,6E

,61,6D,65

DH 140 DATA 3E, 7B, 2F, 6D, 7B, 30, 20

,31,70,20

FE 150 DATA 2F, 68, 7D, 0A, 0D,24, 46

,69,6C,65

Hfl 160 DATA 20,6E,6F,74,20,66,6F

,75,6E,64

DD 170 DATA 0A,0D,24,46,69,6C,65

,20,6E,6F

10 1B0 DATA 74,20,42,53,41,56,45

,44,20,77

m 190 DATA 69,74,68,20,44,45,46

,20,53,45

ND 200 DATA 47, 3D, 26, 48, 42, 3B, 30

,30,0A,0D

AB 210 DATA 24, BE, 80, 00, SD, 3E, 0A

,41,32,ED

HD 220 DATA aA,0C,E3,0E,FC,46,8A

,04,3C,2F

JK 230 DATA 74,0D,80,05,46,47,E2

,F4,8D,16

CP 240 DATA 36,41,EB,5F,90,C6,05

,2E,47PC6

FH 250 DATA 05, 42, 47, C6, 05, 41 ,47

,C6,05,33

PJ 260 DATA 47,C6,05,00,46,8A,04

,3C,6D,74

LE 270 DATA 04.3C,4D,75,1A,C7,06

,32,41,04

CH 280 DATA 00, 46, 8A,04, 3C, 30, 74

,04,30,31

HF 290 DATA 75, CA, 2C, 30, 32, E4, A3

,34,41,EG

OM 300 DATA 15,3C,68,74,0B,3C,48

,74,07,8D

KG 310 DATA 16, 36, 41, EB, 19, 90, C7

,06,32,41

HF 320 DATA 06, 00, BD, 16, 0A, 41 ,42

,B0,00,B4

FC 330 DATA 3D, CD, 21, 73, 09, 8D, 16

,6B,41,B4

flF 340 DATA 09,CD,21,C3,SB,DB,8D

,16,03,01

NA 350 DATA B9, 07, 00, B4, 3F, CD, 21

,BD,36,03

DH 360 DATA 01, BA, 04, 3C, FD, 74, 06

,8D,16,7C

W 370 DATA 41,EB,DE,46,BB,04,3D

,00,B8,74

CF 3B0 DATA 02, EB,F0, 8D, 16, 0A, 01

,B9,00,40

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

NB 410 DATA 10, Al , 32, 41, 3D, 04, 00

,75,0A,BB

KN 420 DATA IE, 34, 41, B7, 01, B4, 0B

(CD,10,B8

Hfi 430 DATA 00,B8,BE,C0,8D,36,0A

,01f33,FF

(IB 440 DATA B9, 00, 20, FC, F3, A5, B4

,07,CD,21

LH 450 DATA B8, 00, 06, 32, FF, 33, C9

,BA,4F,18

NA 460 DATA CD, 10, BB, 00, 02, 33, DB

,33,D2,CD

HE 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 L in

HELLO. In the third, the asterisk

matches the characters LID. 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

January 1987 COMPUTEI 73

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 PICl, 
PIC2, and PIC3 in sequence: 
ECHO OFF 
SHOWIT A:PICljMO 
SHOWIT A:PIC2jMl 
SHOWIT B:PIC3j 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
tax. 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= 
&HB800. 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 filenallle 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 Fllemaker 
For instructions on entering this program. 
please refer to "COMPUTEl's Guide to Typing 
In Programs" In this Issue of COMPUTEI. 

AD 10 ~ Program to cr~atlit SHQWIT 
• COM 

JD 20 • 
IlH 3" OPEN "SHOWIT. COM" FOR OUTP 

UT AS 1 
FE 40 PRINTll,CHR.(&HE'i');CHRt(&H 

9F};CHRS(&H4"); 
E6 :5" FOR N-l TO 16432:PRINTll,C 

HR. (e,; J NEXT 
06 60 T- 0: FOR J-l TO 377:REAO A. 

r N-VAL ("&:H"+At) 

FE 78 T-T+N:PRINT.l,CHRt<N); :NEX 
T:CLDSE 1 

lC 88 IF T-33221 ~ THEN PRINT "SHO 
WIT.COM SUCCESSFULLY CREAT 
ED! ·:END 

LA 90 PRINT CHR. (7); ....... ERROR 
IN DATA STATEMENTS ••••• " 

rEND 
DI lee DATA ee, "e, H, 55, 73, 61,67 

,6:5,3A,20 
OK 110 DATA 73,68,6F,77,69,74,20 

,5B,64,3A 
lK 120 DATA 5D, 5B, 70, 61, 74,68, 6E 

,61, 6D, 6:5 
U 130 DATA :5D,3C,66,69,bC,6:5,6E 

,61,6D,65 
~ 140 DATA 3E,7B,2F,6D,7B,30,29 

,31,7D,20 
FE 15e DATA 2F,68,7D,9A,0D,24,46 

,69,bC,65 
~ 16£1 DATA 20,6E,6F,74,20,b6,6F 

,75,6E,64 
DD 170 DATA 0A,0D,24,46,69,oC,65 

,20,6E,bF 
10 18" DATA 74,20,42,53,41, :56, 45 

,44,20,77 
M 190 DATA 09,74,08,20,44,45,46 

,20,53,4:5 
ND 200 DATA 47, 3D, 26, 48, 42, 38, 3£1 

,3e,eA,0D 
AI 21£1 DATA 24,BE,B0,0",8D,3E,eA 

,41,32,ED 
~ 220 DATA 8A,ec,E3,eE,FC,40,8A 

,04,3C,2F 
JII 23£1 DATA 74,0D,B8,05,40,47,E2 

,F4,BD,16 
CP 240 DATA 36,41, ES, SF, 90, Co, £15 

,2E,47,C6 
Fit 2:59 DATA 05,42,47, C6, 05. 41, 47 

,CO,I1J:5,:53 
PJ 26£1 DATA 47, C6 , ":5, 8", 46, BA, 04 

,3C,6D,74 
lE 278 DATA "4,3C,4D, 7:5, lA,C7,06 

,32,41,04 
~ 288 DATA 0",40,BA,84,3C,30,74 

,04,:se,31 
~ 290 DATA 75,CA,2C,30,32,E4,A3 

,34,41 , EB 
~ 3£1" DATA 15,3C,oB,74,0B,3C,4B 

,74,07,80 
116 310 DATA 16,30,41, EB, 18,90, C7 

,86,32,41 
ItF 320 DATA 06,00.BD,16,0A,41,42 

,80,"0,B4 
FC 330 DATA 3D,CD,21,73,12I9,8D,16 

,69,41,B4 
AF 340 DATA 09,CD,21,C3,88,D8,8D 

, 16,ftl3,01 
IIA 350 DATA B9,07,0ft1,B4,3F,CD,21 

,8D,36,03 
ON 360 DATA 01, BA, 04, 3C, FD, 74, e6 

, 8D, 16, 7C 
ON 370 DATA 41,EB,DE,46,8B,04,3D 

,00,88,74 
U 380 DATA e2, E8,Fe,BD,16,eA,01 

,89,00,40 
PC 390 DATA 84, 3F, CD, 21, B8, 00, 06 

,87,07,33 
PO 4013 DATA C9,BA,4F,18,CD,10,Al 

,32,41, CD 
NB 410 DATA 10,Al,32,41,3D,04,00 

,75,0A,88 
kN 420 DATA lE,34,41,B7,01,84,0B 

,CD,10,88 
KI 430 DATA eo, B8, BE, co, 80, 36, "A 

,01,33,FF 
liB 440 DATA B9,0",20,FC,F3,A5,84 

,e7,CD,21 
til 450 DATA 88, £10. 06, 32, FF, 33, C9 

,BA,4F,18 
NA 46'1' DATA CD, Ie, B8, 0'1', 02, 33 , DB 

,33,02,CD 
liE 470 DATA 10, Be, e2, "e, CD, 1", C3 

@ 

Apple 
DOS 3.3 

Wild
cards 

Mark Russinovich 

By permitting wildcard pattern 
matchillg ill filenames, this short util
ity adds power and flexibility to DOS 
3.3 for the Apple ll. 

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 anyone or more characters 
in a filename. The question mark (?) 
character can match any single 
character, while the asterisk (0) 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 HElLO 
WAD HEL· 

In the second command, the 
question mark matches the first L in 
HELLO. In the third, the asterisk 
matches the characters LW. 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 0 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 INIT 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.l. 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

matches 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.l. If your HELLO appears

first in the disk catalog, then the

command LOAD HEL* loads HEL

LO rather than HELPER.FILE.l.

The command LOAD HELP* loads

HELPER.FILE.l 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.l,

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.l from a disk

that also contains the file HELLO.

The command LOAD ???P* loads

HELPER.FILE.l (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
The asterisk wildcard can be used

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.l. These features can also

be used with the command PRINT

CHR$(4) from BASIC.

Order Of DOS Commands

1. INIT

2. LOAD

3. SAVE

4. RUN

5. CHAIN

14. OPEN

15. APPEND

16. RENAME

17. CATALOG

18. MON

6. DELETE

7. LOCK

8. UNLOCK

9. CLOSE

10. READ

11. EXEC

12. WRITE

13. POSITION

19. NOMON

20. PR#

21. IN#

22. MAXFILES

23. BSAVE

24. BLOAD

25. BRUN

26. VERIFY

WILDCARD Filemaker
For instructions on entering this program,

please refer to "COMPUTEI's Guide to Typing

In Programs" in this issue of compute".

E4 10 FOR I - 38016 TO 38121: RE

AD A: POKE I,A:X = X + A:

NEXT

fit 20 IF X < > 14283 THEN PRINT

"ERROR IN DATA STATEMENTS.

11: STOP

JF 30 D* = CHR« <4): PRINT CHR*

(4)"BSAVE WILDCARD,A*9480,

12 40 DATA 160,2,185,162,148,153

,249,177

II 50 DATA 136,16,247,160,2,185,

165,148

Cfi 60 DATA 153,110,162,136,16,24

7,160,4

41 70 DATA 185,168, 14B, 153,235,1

59,136,16

68 B0 DATA 247,96,76,173,148,76,

193,148

45 90 DATA 76,206,148,234,234,23

2, 177,66

BB 100 DATA 201,170,208,3,76,6,1

78,201

6E 110 DATA 191,208,3,76,1,178,7

6,252

CD 120 DATA 177,145,64,32,201,17

7,144,1

M 130 DATA 96,104,104,32,205,15
9,41,127

C7 140 DATA 201,42,208,16,185,13

2,16B.48

EB 150 DATA 4,200,76,212,148,169

,42,73

Cfl 160 DATA 170,76,240,159,89,13

2,168,76

73 170 DATA 240, 159 ^

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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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 CHRS(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 INIT 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 fil enames. 
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 
matc!)es 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. 1 unless some other 
fil e beginning with HELP precedes 
that file in the catalog. To avoid 
unwanted results, make sure that 
the filename contains enough char-
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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. l , 
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 
filena me. To understand how it 
works, suppose that you wish to 
load HELPER. FILE. 1 from a disk 
that also contains the file HELLO. 
The command LOAD ???P" loads 
HELPER.FILE.l (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 
7. LOCK 
8. UNLOCK 
9. CLOSE 

10. READ 
11. EXEC 
12. WRITE 
13. POSITION 

19. NOMON 
20. PR# 
21.IN# 
22. MAXFlLES 
23. BSAVE 
24. BLOAD 
25. BRUN 
26. VERIFY 

WILDCARD Fllemaker 
For Instructions on entering this program. 
please refer to "COMPUTEI's Guide to Typing 
In Programs" In this Issue of COMPUTE!. 

E4 10 FOR I - 38016 TO :58121: RE 
AD A: POKE I,A:X c X + A: 
NEXT 

AC 20 IF X < > 14283 THEN PRINT 
"ERROR IN DATA STATEMENTS. 
It: STOP 

3F 3121 OS - CHRS (4): PRINT CHRt 
(4) "BSAVE WILDCARO,AS94B0, 
L. 6A " 

12 40 DATA 160,2,185,162,148,153 
,249,177 

.1 50 DATA 136,16,247,16121,2, 18S, 
10:5,148 

C8 60 DATA 1:53, 110 , 162 , 136,16 ,24 
7,160,4 

61 70 DATA 185, 168,148,153,235, 1 
59,136,16 

68 80 DATA 247,96,76,173,148,76 , 
193,148 

~5 90 DATA 76 , 206 ,148 ,234 , 234,23 
2, 177,66 

88 100 DATA 201,170,208, 3,76 ,6,1 
7 8 ,201 

6£ 110 DATA 191, 208,3,76,1,178,7 
6,252 

CD 120 DATA 177,1 45,64, 32 ,201,17 
7,144,1 

71 130 DATA 96,104, U'4, 32, 205,15 
9,41,127 

C7 140 DATA 201,42, 208,16 ,1 85,13 
2 ,168,48 

EB 150 DATA 4,200,76,212 , 148,169 
,42,73 

CA 160 DATA 170 ,76,240,159,89,13 
2,168,16 

n 170 DATA 2 40,159 

The asterisk wildcard can be used f-- - ------------I 
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. 



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 1,CHR$(133):KEY 3,C

HR?(134)

JE 117 KEY 5,CHR$(135):KEY 7,C

HR$(136)

SK 130 PRINT CHR?(11.) ;SPC(10) ;
BX 495 DO:GET#2,B$:GOSUB 730

HG 500 LOOP UNTIL W AND 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 CHRS{5);CHR${27);

"U";

KH 230 PRINT:PRINT CHR$(144);

SC 250 PRINT CHRS(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)OR

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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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 protocoi. 

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 1 , CHR$(133) :KEY 3,C 
HR$(1 34) 

JE 117 KEY 5,CHR$(135),KEY 7,C 
HR$(136) 

SK 130 PRINT CHR$(l1) ;SPC(10); 
BX 495 DO:GETt2 , B$:GOSUB 73B 
MG 500 LOOP UNTIL W AND 8: RETU 

RN 
PX 620 GETt2,BS:GOSUB 730:IF w 

THEN 630 
BX 655 GETt2.B$:GOSUB 730:IF W 

(>8 THEN 650 
PR 725 REM ** GET RS-232 STATU 

s •• 
PO 730 W:PEEK(2580) :POKE 2580. 

o : 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 : CQLOR 6.16 
QG 185 PRINT CHR$(5);CHR$(27) ; 

"U"; 
KH 230 PRINT :PRINT CHRS(144) .. 
SC 250 PRINT CHRS(R(B» j: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: 

GO 112 POKE56579,PEEK(56579)OR 
32 ,POKE56577 ,PEEK(56577 
)AND2 23 

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 
f1 key turns local echo on and off. If 
you are communicating with a 
computer that does not echo what 
you send, press the f1 function key 
to tum 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 ecllo, 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 f5 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 f5 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 O. 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. If 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, ASCII 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,

please refer to "COMPUTE! 's Guide to Typing

In Programs" in this issue of COMPUTE!.

BA 100 REM ++ XMODEM FILE TRAN

SFER ++

QQ 105 POKE 53280,11 :POKE 5328

EC 110 OPEN 2,2,0,CHR$(6)+CHR$

(0):M=255

CE 115 G$=CHR$(20):U$=CHR$(175

FB 120 Z$=CHR$(0):OPEN 15,8,15

XE 125 PRINT CHR$(144);CHRS(14
7);CHR$(14);

GG 130 PRINT CHR$(8);SPC(10);

CQ 135 PRINT "XMODEM FILE TRAN

SFER":PRINT

EQ 140 GOSUB 275:DIM R(255),S(
255)

SE 145 FOR B=0 TO 31:S(B)=B:NE

XT:R(8)=20

DK 150 R(.13) = 13:S(20) = 8:FOR B=

32 TO 64

EJ 155 R(B)=B:S(B)=B:NEXT:S{16
0)=32

RF 160 FOR B=65 TO 90:I=B+128:

R(B)=I

ED 165 S(l)=B:NEXT:FOR B=91 TO

96:R(B)=B

ER 170 S(B)=B:NEXT:FOR B=97 TO
122iI=B-32

AK 175 R{B)=I:S(I)=B:NEXT:FOR

{SPACE)B=123 TO 127

EB 180 I=B+96:R(B)=I:S(I)=B:NE
XT

HE 185 PRINT CHR$(152);U§;

CQ 190 GET#2,B?:IF B$ = "" THEN

{SPACE)200

EB 195 B=ASC(BS):GOSUB 245:GOT

0 190

BS 200 GET B$:IF B$ = "" THEN 19

0

XK 205 B=ASC(B$)

MQ 210 IF B>132 AND B<137 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

ON B-132 GOSUB 260,415,

290,275

GOTO .185

REM ++ PRINT BYTE ++

PRINT G$;CHR?(R(B));U$:

:RETURN

REM ++ Fl, ECHO ++

PRINT "ECHO: ";MID${"ON

OFF'\H + 1,3)

H=3-H:RETURN

REM ++ F7, HELP ++

PRINT "ERVSjFl{OFF}=ECH

O (RVSjF3!OFF)=RECEIVE

{SPACE JTRVS ]F5 {OFF ] =J_RA
NSMIT [RVS}F7(OFF)=HELP

MJ 280 RETURN

KG

MH

HC

DB

FB

RD

MS

CR

HX

235

240

245

250

255

260

265

270

275
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The f7 key displays a list 01 the 
function -key actions in case you 
forget what the lunction keys do. 
The f3 and f5 keys are used, respec
tively, to initiate the reception or 
transmission of a me 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 
fil e type, enter a P for a program 
(PRG) file, an 5 lor a sequential 
(SEQ) file, or a U for a user (USR) 
file . This program does not support 
the transfer 01 relative (REL) files . 
You must type the filename and file 
type on the same line, separated by 
a comma. For instance, thjs com
mand tells the program to store the 
incoming fil e 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 f5 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 O. 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 transler, 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 
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may have no choice but to give up 
on the transfer, When this occurs, it 
prints the message Timeout on the 
screen. If 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. II no errors 
are lound, 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, ASCn 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 01 
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 transler 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 
leatures 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 belore 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, 
please refer to "COMPUTEt's Guide to Typing 
In Programs" In this Issue of COMPUTEI. 

BA 10~ 

00 1~5 

EC 110 

CE 115 

FB 120 
XE 125 

GG 13~ 
CO 135 

EO 1 40 

SE 145 

OK 15 ~ 

EJ 155 

RF 160 

ED 165 

ER 1 70 

AI< 175 

EB 18~ 

HE 185 
CO 190 

EB 195 

BS 200 

XK 205 
MO 210 

KF 215 
HK 220 
KE 2 25 
PM 23~ 

KG 235 

MH 240 
He 245 
DB 250 

FB 255 
RD 260 

MS 265 
CR 270 
HX 275 

REM ++ XMODEM FILE THAN 
SFER ++ 
POKE 53 280,l l : POKE 5328 
I , ll 
OPEN 2 , 2 ,0, CHR$(6)+CHR$ 
(0) 'M=255 
G$ =CHR$(20) , U$=CHR$(175 
) 
Z$=CHR$ (0) , OPEN 15 , a , 15 
PRINT CHR$ (144) ; CHR$ (14 
7) ; CHR$(14); 
PRINT CHR$(a) ; SPC(10) ; 
PRINT "XMODEM FILE TRAN 
SFER":PRINT - -
GOSUB 275:DIM R(25 S ) , S( 
255) 
FOR B~0 TO 31 : S(S)=B : NE 
XT , R(a)=20 
R(13)= 13 , S(20) -a ,FOR B= 
32 TO 64 
R(B)=B:S(B)=B : NEXT : S(16 
0)=32 
FOR 8=65 TO 90:1=8+128 : 
R(B) = I 
s(r)"S : NEXT : FOR 8=91 TO 

96 , R(B )=a 
S(B)=8 :NEXT:FOR 8=97 TO 

122 : 1=8- 32 
R(B)=I :S( I)=B : NEXT :FOR 
(SPACE)S=123 TO 127 
I~B+96 : R(B)=1 : S(I) =B:N E 
XT 
PRINT CHR$(152) ; U$; 
GETI2 ,B$:IF B$="" THEN 
(SPACEI 200 
B=ASC(B$) :GOSUB 245:GOT 
o 190 
GET B$ : IP 8$="" THEN 19 
o 
B=ASC (B$) 
IF 8>132 AND 8<137 THEN 
230 

B=5( B ) , PRINT# 2 , CHR$ (B); 
IF H THEN GOSUB 25~ 

GCTO 19~ 
PRINT G$ : PRINT CHR$(144 
) ; 

ON B- 132 GOSUB 260,415, 
290,275 
GCTO 185 
REM ++ PRINT BYTE ++ 
PRINT G$;CHR$(R(B» ; U$ ; 
: RETUR.~ 
REM ++ Fl, ECHO ++ 
PRINT "Erno : ";MIO$( "ON 

OFF ", H+l , 3) -
H; 3- H: RETURN 
REM ++ F7, HELP ++ 
PRINT "[ RV5)Fl(OFF) =ECH ° [ RV5)F3(OFF)=RECEIVE 
( SPACE)T RV5)F5(OFF)=TRA 
NSMIT (RVS}K7{OFF }=~ELP 

MJ 280 RETURN 



JF 285 REM ++ F5, TRANSMIT FIL

E ++

AH 290 PRINT "NAME OF FILE TO

[SPACE]UPLOAD:":B$="R"

EM 295 GOSUB 675:IF F THEN RET

URN

FE 300 C$=CHR$(21) :GOSUB 395 :C

$=C$+CHR$(6)

JA 305 FOR K=l TO M+l:K=K AND

[SPACE}H

QM 310 IF F THEN 370

MF 315 S=0:D$="":FOR 1=1 TO 12

8:GET#8,B$

FA 320 B=ASC(B$+Z$):DS=D$+CHRS

(B):S=S+B

GC 325 IF ST THEN A=4:F=1:GOTO

335

KG 330 NEXT

EG 335 IF LEN(D$)=128 THEN 345

HJ 340 D$=D$+Z$:GOTO 335

FX 345 GOSUB 49 5

BG 350 PRINT#2,CHR${1);CHR$(K)

;CHR$(M-K);D$;CHR$(S AN

D M) ;

CS 355 GOSUB 395:PRINT MID$("O

+ ",C,lb
FR 360 IF C=l THEN 345

PX 365 NEXT K

AR 370 PRINT:CLOSE 8:GOSUB 700

BR 375 GOSUB 485:IF F>1 THEN 7

15

GC 380 GOSUB 395:IF C=2 THEN 7

15

PC 385 GOTO 375

GQ 390 REM ++ GET CONTROL BYTE

100 SEC ++

SB 395 FOR J=l TO 10:GOSUB 510

DC 400 IF E THEN NEXT:A=24:F=2

RA 405 RETURN

CG 410 REM ++ F3, RECEIVE FILE

++

XX 415 PRINT "FILENAME FOR DOW

NLOADED DATA:":BS="W":A

= 21

DA 420 GOSUB 675:IF F THEN RET

URN

RK 425 C$=CHR${1)+CHRS(4)

FJ 430 FOR K=l TO M+1:K=K AND

{SPACE}M

XE 435 IF F THEN 470

SP 440 FOR J=l TO 10:GOSUB 485

:A=21

MR 445 GOSUB 510

AH 450 IF C=l THEN GOSUB 550:P

RINT MID$("+O",E+1,1);

GJ 455 IF C=2 THEN A=6:F=1

EP 460 IF E AND F=0 THEN NEXT:

A=24:F=2

KF 465 NEXT K

FP 470 PRINT:CLOSE 8:G0SUB 700

RR 475 GOSUB 485:GOTO 715

FM 480 REM ++ SEND ANSWER BYTE

++

DX 485 GOSUB 495:PRINT#2,CHR$(

A);:RETURN

BB 490 REM ++ CLEAR INPUT BUFF

ER ++

XD 495 GET#2,B$:IF (ST AND 8)=

0 THEN 495

QF 500 RETURN

EC 505 REM ++ GET CONTROL BYTE

10 SEC ++

XE 510 E=0:P=600:T=TI

PK 515 C=3:GOSUB 620

MH 520 IF E THEN PRINT ".";:RE

TURN

AK 525 IF B?=CHR${24) THEN A=2

4 :F=4:RETURN

KD 530 FOR C=l TO LEN{C$)

EX 535 IF B?=MID$(C$,C,1) THEN

RETURN

BH 540 NEXT:GOSUB 650:GOTO 515

MM 545 REM ++ GET DATA ++

HB 550 P=60:T=TI:GOSUB 620:IF

{SPACE}E THEN RETURN

PH 555 N=B:T=TI:GOSUB 620:IF E

THEN RETURN

BB 560 IF N+B<>M THEN E=1:GOTO

650

BJ 565 S=0:D$="":FOR 1=1 TO 12

8

AF 570 T=TI:GOSUB 620:IF E THE

N RETURN

FE 575 D?=D?+CHR?(B):S=S+B:NEX

T

EG 580 T=TI:GOSUB 620:IF E THE

N RETURN

CS 585 IF B<>(S AND M) THEN E=

1:GOTO 650

SK 590 A=6:D=K-N -AND M

XF 595 IF D>1 THEN A=24:F=3

SQ 600 IF D THEN E=l:RETURN

FJ 605 PRINT#8,D5;:IF ST THEN

{SPACE}A=24:F=5

PQ 610 RETURN

DA 615 REM ++ GET BYTE ++

QP 620 GET#2,B$:W=ST:IF W THEN

630

KD 625 B=ASC(B$+Z$):RETURN

SF 630 IF W AND 247 THEN GOSUB

650

GC 635 IF TI>T+P THEN E=1:RETU

RN

HQ 640 GOTO 620

ME 645 REM ++ SKIP UNTIL SILEN

CS ++

QD 650 U=TI

GK 655 GET#2,8$:IF ST<>8 THEN

[SPACE 1650

SG 660 IF TI>U+60 THEN RETURN

BF 665 GOTO 655

PJ 670 REM ++ TRANSFER BEGIN +

+

KM 675 F=0:N$="*":T$="P"

ED 680 N$="":T$="":INPUT "[ NA

ME, TYPE ]";N?,T$

DS 685 IF N?-"" OR (T$<>"P" AN

D T$<>"S" AND T5<>"U")

{SPACE}THEN 680

DB 690 OPEN 8,8,8, "0: "+N$+", " +

T?+H,"+B$

BK 695 REM ++ READ ERROR CHANN

EL ++

RK 700 INPUT#15,I,M$:IF 1=0 TH

EN RETURN

MA 705 PRINT"(RVS}";M$:A=24:F=

5:CLOSE 8:RETURN

MJ 710 REM ++ TRANSFER END ++

HR 715 M$="COMPLETETIMEOUT DIS

ORDERCANCEL"

KF 720 PRINT MID$(M$,F*8-7,8):

RETURN

COMPUTE!
TOLL FREE
Subscription

Order Line

1-800-247-5470
In IA 1-800-532-1272

Disk

Fix
For IBM

PC/PCjr

Bradley Franklin

Virtually every computer user has

suffered the consequences of deleting

an important file by accident. This

convenient utility can recover such a

file as long as it hasti't been overwritten

by other disk operations.

Regardless of experience and inter

est level, nearly every computer

user has suffered the same unpleas

ant feeling: After pressing Enter,

you realize that you just acci

dentally deleted an important disk

file. In the case of commercial soft

ware, such accidents can be costly

as well as embarrassing. "Disk Fix"

makes it possible to recover acci

dentally deleted files. Type in and

save the program; then run it to

create a machine language file

named DISKFIX.COM. (Don't use

that name for the BASIC program

that creates the file.) The filemaker

program also creates a backup copy

of the file with the name DISK-

FIX. BKP (to use this file, change the

extension .BKP to .COM).
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JF 2B5 REM ++ F5 , TRANSMIT FIL 
E++ 

Ali 299 PRINT "NAME OF FILE TO 
[ SPACE )UPl.OAD : " : B$::: "R" 

EM 295 GOSUB 675 : IF F THEN RET 
URN 

FE 399 C$=CHR$(21) : GOSUB 395 : C 
$=C$+OiRH6) 

JA 3135 FOR K=l TO M+l : K=K AND 
(SPACE}M 

OM 319 IF F THEN 379 
MF 315 S=9 : D$: " " : FOR 1=1 TO 12 

B:GETt8 , B$ 
FA 329 B=ASC{B$+Z$):D$=D$+CHR$ 

(8),S=S+8 
GC 325 IF ST THEN A:::4:F=1 :GOTO 

335 
KG 3313 NEXT 
EG 335 IF LEN ( D$}=128 THEN 345 
HJ 340 D$=D$+Z$:GOTO 335 
FX 345 GOSU8 495 
BG 350 PRINTI2,CHR$(l),OiR$(K) 

;OiR$(M-K) ; D$;OiR$(S AN 
D M); 

CS 355 GOSUB 395 : PRINT MID$ ("O 
+" , C , l): 

FR 3613 I F C=1 THEN 345 
PX 365 NEXT K 
AR 3713 PRINT : CLOSE B:GOSUB 7130 
BR 375 GOSUS 485:IF F>l THEN 7 

15 
GC 380 GOSUB 395 : IF C=2 THEN 7 

15 
PC 385 GOTO 375 
GO 3913 REM ++ GET CONTROL BYTE 

199 SEC ++ 
S8 395 FOR J=1 TO to :GOSUB 519 
DC 4013 IF E THEN NEXT : A=24 : F=2 
RA 495 RETURN 
CG 410 REM ++ F3, RECEIVE FILE 

++ 
XX 415 PRINT "FILENAME FOR OO W 

NLOADED DATA:" : B$"""W":A 
=21 

DA 429 GOSUB 675:IF F THEN RET 
URN 

RK 425 C$=OiR$(1)+CHR$ ( 4) 
FJ 43 13 FOR K=.t TO M+l : K=K AN D 

(SPACE}M 
XE 435 IF F THEN 479 
SP 449 FOR J=l TO 19 :GOSUB 4B5 

: A=21 
MR 445 GOSUB 519 
AH 459 IF C=1 THEN GOSUB 559:P 

RINT MID$("+O" , E+l,I) ; 
GJ 455 IF C=2 THEN A=6 : F=1 
EP 460 IF E AND F=9 THEN NEXT : 

A=24 : F=2 
KF 465 NEXT K 
FP 479 PRINT:CLOSE 8 :GOSUB 799 
RR 475 GOSUB 485 :GOTO 715 
FM 489 REM ++ SEND ANSWER BYTE 

++ 
DX 485 GOSUB 495 : PRINT,2,CHR$( 

A) ; : RETURN 
BB 499 REM ++ CLEA.R INPUT BUFF 

ER ++ 
XD 495 GETI2,8$ , IF (ST AND 8)= 

o THEN 495 
OF 50 9 RETURN 
EC 59S REM ++ GET CONTROL BYTE 

19 SEC ++ 
XE 519 E=e :p=699 :T=TI 
PK SIS C=3 :GOSUB 629 
MH 529 IF E THEN PRINT "."; : RE 

TURN 
AI< S2S IF B$=CHR${24} THEN A=2 

4:F=4:RETURN 
KD 539 FOR C=1 TO LEN{C$) 
EX 535 IF B$=MID$(C$.C,I) THEN 

RETURN 
BH 549 NEXT : GOSUB 659 :GOTO 515 
MM 545 REM ++ GET DATA ++ 

HB 559 P=69 : T~TI:GOSUB 620 : IF 
[ SPACE}E THEN RETURN 

PH 555 N=B: T=TI: GOSUB 629 : IF E 
THEN RETURN 

BB 569 IF N+ BoM THEN E= I: GOTO 
6 50 

BJ 565 S:<0:D$="" : FOR I::zl TO 12 
8 

AF 5713 T=TI : GOSUB 62e : IF E THE 
N RETURN 

FE 575 o$ =D$+CHR${B) : S=S+B: NEX 
T 

EG 5813 T=TI:GOSUB 62e : IF E THE 
N RETURN 

CS 585 IF B<>(S AND M) THEN E= 
1 :GOTO 6513 

SK 599 A=6 :D=K- N ·AND M 
XF 595 IF D>l THEN A=24 : F=3 
SQ 69 9 IF 0 THEN E=I : RETURN 
FJ 695 PRINTI8 . D$ ;: IF ST THEN 

[SPACEjA=24 : F=5 
PO 619 RETURN 
DA 615 REM ++ GET BYTE ++ 
OP 629 GET#2 , B$:W=ST : IF W THEN 

6 30 
KD 625 B: ASC(S$ + Z$) : RETURN 
SF 639 I F W AND 247 THEN GaSUB 

650 
GC 635 IF TI>T+P THEN E=I : RETU 

RN 
HQ 649 GOTO 629 
ME 645 REM ++ SKIP UNTIL SILEN 

CE ++ 
00 659 U=TI 
GK 655 GETi2 , B$:IF ST<>8 THEN 

[SPACE}659 
SG 669 IF TI>U+69 THEN RETURN 
BF 665 GOTO 655 
PJ 679 REM ++ TRANSFER BEGIN + 

+ 
KM 675 F=0 : N$= "*": T$="P" 
ED 689 N$= "" :T$=" " :INPUT " [ NA

ME . TYPE ] " ;N$ , T$ 
OS 685 IF N$="" OR (T$<> " P " AN 

D T$<>"S" AND T$<> " U" ) 
(SPACE}THEN 680 

DB 699 OPEN B, 8 , 8. "0 :" +N$+ " . "+ 
T$+H, H+8$ 

BK 695 REM ++ READ ERROR CHANN 
EL ++ 

RK 709 INPUTt 15 , I , M$ : IF 1=0 TH 
EN RETURN 

MA 795 PRINT"[RVS}";M$ : A=24:F= 
5 : CLOSE 8 : RETURN 

MJ 719 REM ++ TRANSFER END ++ 
HR 715 M$ =" COMPLETETIMEOUT DIS 

ORDERCANCEL ,,- -
KF 729 PRINT-MID$(M$ , F*8-7 . 8) : 

RETURN 

COMPUTE! 
TOLL FREE 

Subscription 
Order Line 

1-800-247-5470 
In IA 1-800-532-1272 

Disk 
Fix 

For IBM 
PCjPCjr 

Bradley Frankl in 

Virtually every computer user has 
suffered the consequences of deleting 
an important file by accident. This 
convenient utility can recover such a 
fi le as IOllg as it hasll't been overwrittell 
by other disk operatiolls. 

Regardless of experience and inter
est level, nearly every computer 
user has suffe red the same unpleas
ant feeling: After pressing Enter, 
you realize that you just acci
dentally deleted an important disk 
file . In the case of commercial soft
ware, such accidents can be costly 
as well as embarrassing. "Disk Fix" 
makes it possible to recover acci
dentally deleted fil es. Type in and 
save the program; then run it to 
create a machin e la nguage fil e 
named DISKFIX.COM. (Don't use 
that name for the BASIC program 
that creates the file.) The filemaker 
program also creates a backup copy 
of the file with the name DISK
FlX. BKP (to use this file, change the 
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

ly 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 Filemaker
For instructions on entering this program,

please refer to "COMPUTEI's Guide to Typing

In Programs" In this issue of compute!.

UN 10 CLEAR ,50000!

HI 20 CLS

01 30 READ A*: IF AS="BF" THEN 50

AE 40 PRINT CHR»(7):PRINT "THE F

IRST NUMBER IS BF.NOT ";A*

:END

LF 50 FOR X=I TO 19

DO 60 FOR Y=l TO 10

II 70 READ A*

AS B0 NEXT Y

Cfl 90 READ A*:G=G+VAL("S<h"+A*)

5N 100 NEXT X

BL 110 IF HEX*(G)="4DIC" THEN RE

ST0RE:BDT0 130

KO 120 PRINT CHR*(7):PRINT "ERRO

R:CHECK END NUMBERS" :END

Ml 130 G=0

BO 140 READ A*

IF 150 FOR X»l TO 19

PH 160 FDR Y-l TO 10

AE 170 READ A*

K 180 G=B+VAL("&hlp-»-A*)

U 190 NEXT Y

PH 200 READ A*

ffl 210 IF GOVAL("S<H"+A*> THEN 2

50

HH 220 G=0

BE 230 NEXT X

FB 240 GOTO 260

K 250 PRINT CHR*<7):PRINT "ERRO

R:CHECK DATA STATEMENTS I

N LINE:";X*10+430:END

BN 260 READ A*: IF A*<>"13" THEN

X-20:GOTO 250

JJ 270 READ A*: IF A*O"C3" THEN

X«20:GOTO 250

280 PRINT "CONGRATULATIONS!!

DATA IS OKAY!!(WHEW!>"

ND 290 RESTORE

FL 300 XX =50000!

CA 310 READ A»:P0KE XX, VAL ( "&h" +

A4)

IB 320 FOR X-l TO 19

PD 330 FOR Y-l TO 10

HP 340 XX=XX+1

AC 350 READ A*

BF 360 POKE XX,VAL("8<h"+A*>

HH 370 NEXT Y

DE 380 READ A*: NEXT X

KM 390 READ A»: XX=XX + 1 sPOKE XX, V

AL("&h"+A»)

JL 400 READ A*:XX=XX+1:POKE XX,V

AD 410 OPEN "DISKFIX.COM" AS #1

LEN-1

W 420 OPEN "DISKFIX.BKP" AS #2

LEN-1

LC 430 FIELD #1,1 AS A*

01 440 FIELD #2, 1 AS AA«

GH 450 FOR D=0 TO X X -50000 !: LSET

A»-CHRS(PEEK(Q+50000!)):

AA«-A»:PUT #2iPUT #1:NEXT

Q

FK 460 CLOSE: END

J6 470 DATA BF

EH 480 DATA B4,0,CD,16,B8,0,17,8

E,D8,B8,4S4

LC 490 DATA 0, 17, BE, C0, B9, 3, 0, 51

,BB,0,32D

DH 500 DATA 4, B2, 0, B6, 0, B5, 0, Bl,

6,B0,3BB

KI 510 DATA 4,B4,2,CD, 13,59,E8,9

2,0,80,3ED

HF 520 DATA FC, 0, 74, 7, B4, 0, CD, 13

,E2,DF,4CC

OD 530 DATA C3,B9,3,0,51,BB,0,8,

B2,0,345

DE 540 DATA B6, 1, B5, 0, Bl, 1, B0, 3,

B4,2,3B7

HF 550 DATA CD, 13, 59, EB, 6D, 0, 80,

FC,0,74,47E

OK 560 DATA 7, B4, 0, CD, 13, E2, DF, C

3,B9,48,520

GL 570 DATA 20, BB, 0, 4, 80, 3F, E5, 7

4,7,B3,3B1

FL 580 DATA C3, 1, E2, F6, EB, 5, C6, 7

,24,EB,36B

KF 590 DATA F4, B9, 3, 0, 51, BB, 0, 4,

B2,0,372

LB 600 DATA B6, 0, B5, 0, Bl, 6, B0, 4,

B4,3,3BD

HI 610 DATA CD, 13,59,E8,31,0,80,

FC,0,74,442

HC 620 DATA 7, B4, 0, CD, 13, E2, DF, C

3,B9,3,4DB

FD 630 DATA 0, 51, BB, 0, 8, B2, 0, B6,

1,B5,332

PL 640 DATA 0, Bl, 1, B0, 3, B4, 3, CD,

13,59,355

m 650 DATA E8,C,0,B0,FC,0,74,6,

B4,0,39E

KC 660 DATA CD, 13, E2, DF, C3, B4, 1,

B0,0,CD,596

BO 670 DATA 13, C3 @

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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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
ly 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 sti ll 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 
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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!. 

"" 10 CLEAR ~ 5'''''09 ! 
Hit 20 CLS 
01 30 READ AS: IF A's"BF" THEN 50 
AE 40 PRINT CHRS (7) : PRINT "THE F 

IRST NUMBER IS SF,NOT ";A' 
:END 

IF 5" FOR X-I TO 19 
1)(1 be FOR V-I TO 10 
II 70 READ A. 
AS 813 NEXT Y 
CA 90 READ AS:G-G+VAL(" &Ch"+AS } 
611 1"" NEXT X 
Il 110 IF HEX' (6)-"401C" THEN RE 

STORE:BOTO 13" 
KO 120 PRINT CHR'(7) :PRINT "ERRO 

R: CHECK END NUMBERS" : END 
NI 13121 6-121 
110 14121 READ At 
IF 15121 FOR X-I TO 19 
PH 16121 FOR Y-l TO Ie 
AE 17121 READ At 
NC 180 G"'G+VAL ( .. &h" +A$) 
IJ 190 NEXT Y 
PH 2121121 READ AS 
Kli 219 IF G<>VAL("&H"+AS} THEN 2 

~0 

liH 220 G- 9 
6E 239 NEXT X 
Fa 24121 GOTO 260 
NC 25121 PRINT CHRt(7J :PRINT "ERRO 

R:CHECK DATA STATEMENTS I 
N LINE: ";X'19+430:END 

8N 260 READ AS: IF AS() "1 3 " THEN 
X-2121:GOTO 25121 

JJ 27121 READ AS: IF A'S( ) "C3" THEN 
X-20:GQTO 259 

28121 PRINT "CONGRATULATIONS!! 
DATA IS OKAY!! (WHEW!)" 

Ii/) 29121 RESTORE 
Fl 31210 XX - 50000! 
CA 310 READ AS:POKE XX,VAL("&h"+ 

A;) 
IB 32121 FOR X-I TO 19 
P/) 33121 FOR V-I TO Ie 
liP 340 XX-XX+l 
AC 35£1 READ AS 
BF 36£1 POKE XX,VAL("&h"+AS) 
HH 370 NEXT V 
DE 380 READ AS: NEXT X 
Kli 390 READ At:XX-XX+l:POKE XX,V 

AL("&h"+AS) 
Jl 40121 READ AS:XX-XX+l :POKE XX,V 

AL("&h"+AS) 
AD 41121 OPEN "DISKFIX.COM" AS 01 

LEN-l 
or 420 OPEN "DISKFIX.BKP" AS 02 

LEN-l 
lC 430 FIELD .1,1 AS At 

III 440 FIELD .2,1 AS AAt 
~ 450 FOR Q~e TO XX-5eI2l00!:LSET 

AS·CHRS(PEEK(Q+~0000!»: 

AAS-AS:PUT .2:PUT *l:NEXT 
Q 

Fli 460 CLOSE: END 
J6 47121 DATA BF 
Eli 48121 DATA 84,0. CD, 16, B8, 0,17, B 

E,D8,B8,484 
LK 490 DATA 121, 17,8E,C0,89,3,e,51 

,88,0,320 
liN 5121121 DATA 4, B2, 121, B6, 9, 85, 121, 81, 

6,8121,388 
KI 51121 DATA 4, B4, 2, CD, 13,59, ES, 9 

2,e,80,3EO 
M 52121 DATA FC,e, 74,7,B4,e,CD,13 

,E2,DF,4CC 
OD 53£1 DATA C3,89,3,0 ,:51, BB,0,8, 

82,121,345 
DE 54121 DATA 86,1,85,121,81,1, Be, 3, 

B4,2,387 
~ 55121 DATA CD, 13,59,E8,6D,0,80, 

FC,e,74,47E 
11K 560 DATA 7,B4,9,CD, 13, E2,DF,C 

3,89,48,529 
61570 DATA 20,88,e,4,8a,3F,E5,7 

4,7,83,381 
Fl 580 DATA C3, 1, E2, F6, E8, 5, C6, 7 

,24,EB,568 
KF 59121 DATA F4,B9,3,0,51,BB,0,4, 

B2,0,372 
LB 600 DATA B6,9,85,0,Bl,6,B0,4, 

B4,3,380 
~ 61121 DATA CD,13,S9,E8,31,0,8121, 

Fc,a,74,442 
~ 620 DATA 7,B4,9,CD,13,E2,OF,C 

3,89,3,408 
FD 630 DATA 9,51, BB, 0, B, 82, a, 86, 

1, B5, 332 
Pl649 DATA 9,81, 1,80,3,84,3,CD, 

13,59,355 
liH 659 DATA EB,C,0,B0,FC,0,74,6, 

84,12I,39E 
KC 660 DATA CD,13,E2,DF,C3,84,1, 

80,IZI,CD,596 
6D 670 DATA 13,C3 C 
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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 (80-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: 0BA8

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 E 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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Efficiency experls have long believed 
Ihal as you reduce Ihe number of 
keystrokes needed 10 perform a given 
opera lion, produclivity goes up and 
Ihe risk of errors goes down. "Fasl
Key" for Ih e Commodore 64 allows 
you 10 creale abbrevialed commands 
Ihal perform an enlire line of BASIC 
commands with jusl a fl!W keysl rokes. 
FaslKey abbrevialions can be used in 
eilher direci 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 (80-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: aDAB 

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 resul ting 
FastKey file. This line should begin 
with a REM followed by a special 
character and the fil ename you 
wish to use. The special character 
will be either an al 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 8K (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

Generatoi

: FastKey
■

Please refer to the "

before entering

0801:63

0809:33

0811:85

0819:85

0821:85

0829:91

0831:FE

0839:20

0841:59

0849:27

0851:49

0859:00

0861:F5

0869:00

0871tEE

0879:03

0881:7A

0889:9D

0891:FA

0899:F8

08A1:7A

08A9:C8

08B1:02

0889:09

08C1:D7

08C9:20

08D1:00

08D9:88

08E1:20

08E9:73

08F1:AA

08F9:C8

0901:C8

0909:02

0911:FA

0919:73

0921:BD

0929:00

0931:A0

0939:E9

0941:78

0949:A8

0951:9D

0959:BD

0961:85

0969:00

0971:F9

0979:78

0981:E1

9C

3A

FB

FD

38

FD

CA

IE

53

20

56

C9

E6

8E

87

C8

8D

A9

A9

A0

91

98

E6

A5

9D

73

18

9D

73

00

F0

91

98

E6

20

00

A9

4C

00

02

A9

A2

AC

FP

FC

85

A4

A9

A0
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00

A2

A9

85

A2

C8

D0

AB

20

54

41

40

7A

87

9D

D0

84

00

00

PF

F9

18

FA

F9

20

00

6D

20

00

A0

03

F7

18

F8

73

AA

0D

F5

98

85

36

08

85

A9

AD

FB

FA

37

9D

00

00

08

37

04

D0

F2

60

34

4F

54

F0

D0

9D

A0

F9

9D

85

85

D0

F0

65

A5

C9

73

8D

3A

73

C9

00

C8

A5

65

20

00

20

20

9C

91

7A

85

20

9D

EE

87

A9

A9

85

20

9E

00

85

A9

A0

F9

A9

93

30

20

45

04

02

C9

00

8C

A5

F9

F7

0B

03

F9

FA

A5

00

3A

03

00

AC

Bl

D0

FA

F7

73

20

73

D2

00

F7

B0

01

BA

AD

85

9D

A0

FB

01

IE

listing.

32

00

FC

9C

00

E6

3D

11

31

41

00

C9

E6

40

Bl

86

7B

A9

A9

A0

C8

85

C9

90

AA

03

D0

20

D0

7A

F6

C8

85

00

73

00

FF

00

38

02

58

FF

86

FB

F0

85

20

58

AB

30

A9

A9

85

Bl

FC

A0

27

31

43

20

5C

7B

F0

7A

9D

3D

A8

A0

00

D0

F9

BF

03

D0

20

03

73

F9

91

A5

91

F7

AA

00

20

20

00

A5

C6

A9

AE

9D

A9

08

FC

D8

60

4C

36

57

AE

FE

FB

E6

08

53

30

54

73

D0

A2

03

F0

A5

85

85

85

Bl

F7

90

90

4C

FA

73

4C

00

20

F7

F9

F7

90

D0

20

CD

73

00

7A

7B

02

84

20

9D

A9

A6

FF

A9

88

3E

40

BA

59

FA

F3

48

DE

F2

55

E6

C3

C7

1C

45

56

58

78

0F

E7

76

08

45

55

A7

31

E6

38

38

5A

28

42

4D

B8

06

E5

6A

D6

26

AP

D7

13

CA

7B

0E

B2

B5

45

23
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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 (0) 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 S3280,6,POKE S3281,6,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 insta ll ed 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
w ise 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-

80 COMPUTEI January 1987 

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. Ii you perfo rm a 
LIST, you'll see that line 100 has 
been added to the current BASIC 
program. 

Definition Flies 
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 8K (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 fil e 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 ca n 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 ge 00 00 9E 32 30 36 3E 
0809,33 3A A2 00 00 00 A9 57 40 
0811 :85 FB A9 0 8 85 Fe A9 AE BA 
0819:85 FO 8 5 37 A9 9C 85 FE 59 
0821:85 38 A2 04 A0 00 81 FB FA 
0829 : 91 FO C8 00 F9 E6 FC E6 F3 
0831 :FE CA 00 F2 A9 3D A0 08 48 
0839:20 IE AB 60 93 11 27 53 DE 
0841 , S9 S3 2034 30 31 31 30 F2 
0849 , 27 20 54 4F 20 41 43 54 55 
0851:49 56 41 54 45 00 20 73 E6 
0859 : 00 C9 40 F0 04 C9 5C D0 C3 
086 1:F5 E6 7A De 02 E6 7B A2 C7 
0869 : 00 8E 87 90 C9 40 F0 03 lC 
0871 : EE 87 90 A0 00 B1 7A F0 45 
0879 , 03 e8 00 F9 8e 86 90 AS 56 
0881 : 7A 80 84 90 AS 7B 80 85 58 
0889:90 A9 00 85 F9 A9 A8 85 78 
0891 :FA A9 00 85 F7 A9 AB 85 0F 
0899 : F8 Ml FF D0 08 Ml 00 Bl E7 
08Al:7A 91 F9 F0 03 C8 ~ F7 76 
08A9:C8 98 18 65 F9 85 F9 90 08 
08B1:02 E6 FA AS FA C9 8F 90 45 
08B9 : 09 AS F9 C9 AS 90 03 4c 55 
08C1:07 90 20 73 00 AA D0 FA A7 
08C9:20 73 00 80 3A 03 20 73 31 
0801 : 00 18 60 3A 03 00 03 4C E6 
0809:88 90 20 73 00 20 73 00 38 
08E1 :20 73 00 C9 AC 00 F9 20 38 
08E9:73 00 Am 00 B1 7A 91 F7 SA 
08Fl :AA F0 03 C8 00 F6 AS F9 28 
08F9:C8 9 1 F7 AS FA C8 91 F7 42 
0901,e8 98 18 65 F7 85 F7 90 40 
0909: 02 E6 F8 23 73 00 AA 03 B8 
0911:FA 20 73 00 23 73 00 20 06 
0919:73 00 AA 20 73 00 20 CO E5 
0921:BO A9 00 20 02 FF 20 73 6A 
0929:03 4C F5 9C 00 00 00 00 06 
0931 :A0 00 98 91 F7 38 AS 7A 26 
0939: E9 02 85 7 A BO 02 C6 78 AF 
0941:78 A9 36 85 01 58 A9 02 07 
0949:A8 A2 08 20 SA FF AE 84 13 
0951 :90 AC 85 90 AD 86 90 20 CA 
0959:BO FF A9 EE 85 FB A9 90 78 
0961 : 85 FC AD 87 90 F0 08 A9 0E 
0969 00 85 FB A9 A0 85 FC A6 B2 
097 1 F9 A4 FA A9 FB 20 08 FF B5 
0979 78 A9 37 85 01 58 60 A9 45 
0981 E1 A0 90 20 I E AS 4C 88 23 
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0989:9D

0991:46

0999:00

09A1:A2

09A9:AD

09B1:A9

09B9:85

09C1:FE

09C9:A0

09D1:F9

09D9:68

09E1:A9

09E9:93

09F1:59
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0A59:00
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0AD9:69

0A.E1 :A2
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0B49:68
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0B91:A0

0B99:00
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56

90

Dl

FA

03
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F8
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30

65
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D2

9D
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85

FF

A7

78

00
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01

A2

80
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85

9F

F0

39

CD

F0

03

85

9E

F7

AD

85

00

03

18

00

00

FF

8E

8D

A0

AD

Bl

98

E6

3B

02

49

9F

20

A9

98

4C

58

60

C9

A2

02

A9

FF

00

Dl

64

9D

C0

81

9A

8F

10

09

60

0C

63

AE

96

F3

4D

75

A7

66

7D

C6

FE

7C

C7

40

73

01

74

BD

BA

2B

A4

A3

IB

92

AD

34

75

3B

24

08

55

A6

12

B9

8F

3F

15

ED

BF

9C

E0

CD

FF

5B

07

0D

30

70

BB

26

BF

E2

FF

4E

A2

8E

6D

Please refer to the typing instructions in the

article before entering this listing.

RE 1000

DR 1010
r*& l gk'jctL.A LV) i. XJ

MP 1030

SYS

REM

40110

@FASTKEY

REMt 2

LOR

PRG

SPACESJCHANGE CO

DEFAULTS

KG

KM

QP

XQ

GX

EJ

RA

KC

QH

KF

QB

PP

DX

FD

CG

GD

CB

XX

KP

KF

QM

GS

XC

FD

CA

RC

FP

RE

DF

BM

BQ

CD

PD

GD

GE

CS

QF

XS

MA

JH

SM

PB

HD

PK

PB

PG

MM

PD

SD

DC

GC

AG

RB

GS

1040

1050

1060

1070

1080

1090

1100

1110

1115

1120

1130

1140

1150

1160

1170

1180

1190

1200

1210

1220

1230

1240

1250

1260

1270

1280

1290

1300

1310

1320

1330

1340

1350

1360

1370

1380

1390

1400

1410

1420

1430

1440

1450

1460

1470

1480

1490

1500

1520

1530

1540

1550

l ccn
Id bo

1570

*C

POKE 53280,6:POKE 5328

l,6:P0KE 646,1

REM[2 SPACES}PEEK ZERO

PAGE

*ZEEK

FOR 1 = 251 TO 254:PRINT

PEEK(I);:NEXT:PRINT

REM LIST VECTORS

*VEC

FORI=768TO779STEP2:PRI

NTPEEK(I)PEEK(I+1):NEX

TiFORI=788TO819STEP2

PRINTPEEK{I)PEEK(I+1):

NEXT

END

REM{2 SPACESJCOLD STAR

T

*COLD

SYS 64738

REMt2 SPACES}WARM STAR

T

*WARM

SYS 64767

REMt2 SPACESJFIND TOP

(SPACE)OF BASIC

*HIMEM

PRINT PEEK(55)+256*PEE

K(56)

REM FIND SIZE OF BASIC

PROGRAM

*SIZE

PRINT "PRG SIZE IS";(P

EEK(45)+2 56*PEEK(46))-

(PEEK(43)+2 56*PEEK(44)
)

REM PRINT LAST FILE NA

ME CALLED

*NAME

SYS 62913

REM LIST TO PRINTER

*P

OPEN4,4:CMD4:LIST

REM END LIST TO PRINTE

R

*PE

PRINT#4:CLOSE4

REM LOAD THE DIRECTORY

*DIR

LOAD"$-,8:LIST

REM INITIALIZE THE DRI

VE

*I

OPEN15,8,15:PRINT#15,"

10:H:CLOSE15

REM FOR/NEXT FOR PROGR

AMS

*FN

FOR 1=1 TO 100:NEXT

REM GET FOR PROGRAMS

*G

GET K$:IF KS = "" G0T014

50

REM DISK GET FOR PROGR

AMS

*DG

GET#2,A$:S=ST:A$=A$+CH

R${0)

REM DATA STATEMENT

*D

REM ERROR STATUS FOR P

ROG RAMS

*ERR

OPEN15,8,15:INPUT#15,E

,E$,T,S:PRINT E;E$:CLO

SE15

REM CHANGE TEXT COLOR

[SPACE }ON SCREEN

*HUE

FORI=5 5296TO56295:POKE

I,0:NEXT

GR 15 80

MH 1590

XD 1600

JE 1610

JE 1620

PP 1630

KE 1640

GM 1650

GM 1660

JE 1670

DX 1680

GB 1690

JM 1700

BD 1710

ER 1720

CC 1730

HH 1740

AA 1750

QE 1760

SK 17 70

GA 1780

XM 1790

PP 1800

JA 1810

QH 1820

DJ 1830

JS 1840

BS 1850

SH 1860

PA 1870

PB 1880

PS 1890

PG 1900

HH 1910

REM ML LOAD FOR PROGRA

MS

*LOAD

IFA=0THENA=1:PRINT"

[CLR) [DOWN}LOADING.- -"

iLOAD"FILE NAME",8,1

REM RANDOM FUNCTION

*RND

R=INT(RND(0)*1000)+1

REM MEM FREE FUNCTION

*FREE

PRINT FRE(0)-(FRE(0)<0

)*65536

REM STRIP NUMBER OF LE

ADING SPACE

*STRIP

NS=MID5(STR?(N) , 2) :PRI

NT N$

REM LIST

*L

LIST

REM FORMATTED TIME FUN

CTION

*TIME

A$=TI$:T$=LEFT$(A$,2)+
" "+MID$(A$,2,2)+H '+R

IGHT?(AS,2):PRINT"TIME

REM GO TO ML WORK SPAC

E

*GO

SYS 4915 2

REM CLEAR ML WORK SPAC

E

*CLRML

FORI=49152TO53247;POKE

I ,0:NEXT

REM CLEAR TOP OF SCREE

N

*TOP

FORI=1024TO1504:POKEI,

32 :NEXT

REM CLEAR BOTTOM OF SC

REEN

*BOT

FORI=150 5TO2 02 3:POKEI,

32:NEXT

REM PRINT ASCII CODE 0

F STRING

REM DEFINE A$ BEFORE C

ALL

*CODE

L=LEN(A$) :FORI = 1TOL:PR

INT ASC(MID?(A$,I,1));

: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.

educational program,

programming utility, or game,

submit it to COMPUTE!, P.O.

Box 5406, Greensboro, NC

27403. Or write for a copy of

our "Writ* .
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0989 90 40 45 4 0 4F 52 59 20 01 
0991 46 55 4C 4C 00 00 F9 90 64 
0999 00 00 9E 32 30 36 33 3A 90 
e9Al A2 30 03 30 AD 30 03 48 C3 
39A9 : AD 01 03 48 A9 50 85 FB 81 
09Bl : A9 38 85 FC A9 4A 85 FO 9A 
09B9:85 37 80 00 0 3 A9 9E 85 8F 
09Cl : FE 85 388001 03 A2 22 13 
09C9 :A0 30 81 FS 91 Fo c8 00 09 
0901: F9 E6 PC E6 FE CA 00 F2 60 
3909:68 80 5E 9E 68 80 50 9£ 0C 
09E l: A9 53 A0 08 20 IE AS 60 63 
09E9 : 93 11 46 41 53 54 4 B 45 AE 
09F1 : 59 013 8E 34 03 AD 0002 96 
09F9 : C9 2E F0 0B DO 06 20 C9 F3 
0A0 1: 9F AE 34 33 4C 8B £3 AD 40 
0A09 : 01 02 C9 22 00 03 4C 00 75 
0Al1 : 9F A0 50 A9 130 99 3E 03 A7 
0A19 : 88 10 FA 80 35 03 AA AD 66 
0A 2 1 : 01 02 C9 30 90 2E C9 3A 70 
OA 29 : B0 2A 20 73 130 20 9E AD C6 
0A31 : 20 F7 B7 A6 14 8E 36 03 FE 
0 A39 :A5 15 80 37 03 20 CO Bo 7C 
0A41 : A9 3D 20 0 2 FF EE 35 0 3 C7 
0A49 : A2 FF E8 SO 00 02 Fe AE 40 
0A51 : C9 2C 00 F6 A0 00 E8 SO 73 
0A59 :00 02 F0 136 99 3E 03 c8 01 
0A61 : 00 F4 8C 38 33 A9 03 85 74 
0A69 : F7 A9 A0 85 F8 20 C2 9F Bo 
0A71 : A0 00 8C 39 03 Bl F7 F0 SA 
0A79 : 0B 09 3E 03 00 03 EE 39 2B 
0A81 : 03 C8 DC f'l AD 38 03 CD A4 
0A89:39 03 00 05 CC 38 03 F0 A3 
0A91 : 17 C8 C8 C8 81 F7 00 133 1 B 
eA99 : 4C 56 9E 98 18 65 F7 85 92 
0AAl : F7 93 02 E6 F8 4C C8 9E AD 
0AA9 : C8 Bl F7 85 F9 C8 8 1 F7 34 
0A131 : 85 FA A9 80 SO 34 03 AD 75 
0A89 : 35 03 F0 22 ,1\.0 36 03 85 38 
0AC1 : 14 AD 37 03 85 15 A0 130 24 
0AC9: Bl F9 99 00 32 AA F0 03 08 
0ADl : C8 DO FS 23 C9 9F 98 18 55 
0A09 : 69 05 A8 4C A2 A4 Ae 00 A6 
0AEl : A2 00 81 F9 30 0E 9000 12 
0AE9:02 C9 00 F0 62 20 02 FF 89 
OAF 1 :CB E8 DC EE BC 3A 03 8E 8F 
3AF9:3B 03 80 3D 03 A9 80 80 3F 
0B31:3 C 03 A9 9E 85 F7 A9 h0 15 
08~9 : 85 F8 20 c9 9F A0 00 AD EO 
0811 : 3003 CD 3C 03 F0 17 B1 8F 
OB19 : F7 30 03 C8 00 Fl C8 98 9C 
0821 : 18 65 F7 85 F7 90 02 E6 E0 
OB29 : F8 EE 3c 03 D0 OF AE 38 CO 
0831 : 03 Bl F7 30 0A 90 00 02 FF 
0839: 20 02 FF E8 C8 DO F2 49 58 
0841:80900002 48 20 C2 9F 07 
0949 : 68 AC 3A 03 4C 45 9F 20 00 
0951 :C9 9r" A9 00 20 02 FF A9 30 
3859 : 00 B5 7A A9 02 85 78 98 70 
0861 : A2 FF 86 3A 20 79 AS 4C B8 
0869 : El A7 78 A9 36 B5 01 58 26 
0871 : 60 78 A9 37 85 01 58 60 8F 
0879 : A0 00 89 02 02 F0 07 C9 E2 
0881 : 22 F0 03 C8 00 F4 98 A2 FF 
0889 : 02 A0 02 20 SO FF A9 02 4E 
0891 : A0 01 A2 08 20 BA FF A9 A2 
0B99 : 00 A2 FF A0 FF 20 05 FF 8E 
eBA1 : A2 80 4C 5C 9E 00000060 

Program 2: Sample 
Definitions 
Please fefef to the typing instructions In the 
article before entering this listing, 

RE 10130 SYS 40110 
DR 1010 REM @FASTKEY PRG 
CA 1020 
MP 1030 REM{2 SPACES]CHANGE CO 

LOR DEFAULTS 
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KG 1040 · C 
KM 1050 POKE 53280 , 6 :POKE 5328 

l , 6 : POKE 646 , 1 
OP 1060 REM{2 SPACES]PEEK ZERO 

PAGE 
XO 1070 ·ZEEK 
GX 1080 FO R 1-251 TO 254:PRINT 

PEEK(I); : NEXT :PRINT 
EJ 1090 REM LIST VECTORS 
RA 1100 ·VEC 
KC 1110 FORl::768T0779STEP2 :PRl 

NTPEEK (I) PEEK{ 1+1 ) : NEX 
T : FORI=788T0819STEP2 

OH 1115 PRINTPEEK(I)PEEK(I+l): 
NEXT 

KF 1120 END 
08 1130 REM{2 SPACESlcOLD STAR 

T 
PP 11 40 · COLD 
OX 1 1 50 SYS 64738 
FO 1160 REM{2 SPACES]WARM STAR 

T 
CG 1170 ·WARM 
GO 1180 SYS 64767 
CB 1190 REM(2 SPACESlFINo TOP 

(SPACE l OF BASIC 
XX 1200 ·HIMEM 
KP 1210 PRINT PEEK( 55)+256·PEE 

K(56) 
KF 1220 REM FIND SIZE OF BASI C 

PROGRAM 
OM 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 1263 ·NAME 
CA 1270 SYS 62913 
RC 1280 REM LIST TO PRINTER 
FP 1290 .p 
RE 1300 OPEN4 , 4 :CMD4:LIST 
OF 1310 REM END LIST TO PRINTE 

R 
BM 1320 · PE 
BO 1330 PRlNT,4 :CLOSE4 
CD 1340 REM LOAD THE DIRECTORY 
PO 1350 ·OIR 
GO 1360 LOAD"S",8:LIST 
GE 1370 REM IN ITIALIZE THE DRI 

VE 
CS 13B0 ·1 
OF 1390 OPEN15, 8 , 15 : PRINT I15 , " 

10: ":CLOSE15 
XS 1400 REM FOR/ NEXT FOR PRQGR 

AMS 
MA 1410 ·FN 
JH 1420 FOR 1=1 TO 100 : NEXT 
SM 1430 REM GET FOR PROGRAMS 
PB 1440 ·G 
liD 1450 GE'T KS:IF K$="" GOT014 

50 
PK 1460 REM DI SK GET FOR PROGR 

AMS 
PB 14 70 · DG 
PC 1480 GETI2,A$:S=ST:A$=A$+CH 

R$(0) 
MM 1490 REM DATA STATEMENT 
PO 1500 ·0 
RA 1510 DATA 
SO 1520 REM ERROR STATUS FOR P 

ROGRA MS 
OC 1530 ·ERR 
GC 1540 OPEN 1 5 , 8 , 15:INPUTt15 , E 

,E$,T , S:PRINT E; E$:CLO 
SE1 5 

AG 1550 REM CHANGE TEXT COLOR 
(SPACE )ON SCREEN 

RB 1560 ·HU E 
GS 1570 FORI=55296T056295:POKE 

I , 0 : NEX T 

GR 1580 REM ML LOAD FOR PROGM 
MS 

MH 1590 · LOAO 
XD 1600 IFA=0THENA=1 :PRI NT " 

(CLR) l OOWN )LOADING .. . .. 
: W AO" FILE NAME" , 8, 1 

JE 1610 REM RANDOM FUNCTION 
JE 1620 ·RNO 
PP 1630 R=INT(RNO(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 

ADING SPACE 
OX 1680 · STRIP 
GB 16 90 N$=MID$(STR$(N)'2) : PRI 

NT N$ 
JM 17 00 REM LIST 
BD 1710 · L 
ER 1720 LIST 
CC 1730 REM FORMATTED TIME ruN 

CTION 
HH 1 740 · TIME 
AA 1750 A$=TI$ ,T$-LEFT$ (A$,2)+ 

"+MI o$ (A$ , 2,2 ) +" "+R 
IGHT${A$,2):PRINT"TIME 
- "T$ 

OE 1760 REl-! GO TO ML hU Rl< SPAC 
E 

SK 17 70 ·GO 
GA 17 8 0 SYS 49152 
XM 1790 REM CLEAR ML ~RK SPAC 

E 
PP 1800 · CLRML 
JA 1810 FORI::49152T053247 : POKE 

1,0 : NEXT 
OH 1820 REM CLEAR TOP OF SCREE 

N 
OJ 1830 ·TOP 
JS 18 40 FORI3 10 24TOI5 04: POKEI , 

32 :NEXT 
8S 1850 REM CLEAR BOTTOM OF SC 

REEN 
SH 1860 ·BOT 
PA 1870 FORI:lS05T02023 : POKEI , 

32 : NEXT 
PB 1880 REM PRINT AS CII CODE 0 

F STRING 
PS 1890 REM DEFINE A$ BEFORE C 

ALL 
PG 1900 ·CODE 
HH 1910 LPLEN(A$) : FORl=lTOL :PR 

INT ASC(MID$(A$ ,I,1» , 
: NEXT 

@ 

Attention Programmers 

COMPUTEI mogazine is currently 
looking for quolity articles on 
Commodore, Atori. Apple. 
ond )BM computers (inc luding 
the Commodore Amiga ond 
Atori 5T). If you hove an 
interesting home application. 
educational progrom, 
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." 



Finding an asterisk (*) next to a file's

entry 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

ficult 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 went

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 contained 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: 0C00

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 turn 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 turn 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
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Finding an asterisk (') next to a file's 
entry 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 informa tion from a splat 
file- a feat that 's oth erwise very dif
ficult 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 as terisk'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 went 
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 fil e on the 
disk until the unclosed fil e 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 contained 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 
fil e 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 Un splat 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 
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way for a program to do this for

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

which you created, look for the last

sentence in the document. If the file

contains a BASIC program, the task

will be a bit more difficult, since

BASIC keywords such as PRINT are

compressed into one-byte tokens

when you save the program to disk.

However, characters in REM, DATA,

and PRINT statements are stored

exactly as they are typed in. Every

BASIC program ends with a marker

consisting of three zero bytes in a

row. In Unsplat's display, this end-

of-program marker appears as three

@ characters in a row (@@@).

When you tell Unsplat that

you've found the end, it asks

whether you want to fine-tune the

last file sector. In many cases, the

final block will contain garbage be

yond the spot where actual file data

ends. Fine-tuning allows you to re

move this garbage, one character at

a time, until the last block holds

only data from the original file. If

you tell Unsplat to fine-tune, it dis

plays the last two characters of the

previous block and the first 254

characters of the final block. Just

press N to remove a character from

the end of the display. When the

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

is written to disk. You can breathe a

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

segment of data from its internal

memory to the disk. Depending on

what's happening at the time of the

interruption, the drive buffer may

contain anywhere from 1-255 char

acters. Thus, it's very common for

the very last sector of the file to be

incomplete. You can't recover data

that was never put on the disk in

the first place. In the most extreme

case (for instance, if you lose power

while saving a program), only a

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

file begins with a pointer that tells

the drive where to find the next

sector in the file. If you write to a

splat file, or write to other files on

the same disk, one or more of these

pointers may be corrupted. Dire re

sults can occur when the disk's

pointer system gets confused. In

stead of saving new data on an

unused part of the disk, the drive

may put it in a sector that already

contains data, destroying what was

previously there. In the worst case,

several files can become cross-

linked, garbling large amounts of

data.

Unsplat

Please refer to the "MLX" article in this issue

before entering the following program.

0801:

0809:

0811:

0819:

0821:

0829:

0831 :

0839:

0841 :

0849:

0851:

0859:

0861:

0869:

0871:

0879:

0881:

0889:

0891:

0899:

08A1 :

08A9:

08B1:

08B9:

08C1 I

08C9:

08D1:

08 D9:

08E1 :

08E9:

08F1 I

08F9:

0901:

0909:

0911:

0919:

0921:

0929.

0931

0939;

0941

0949

0951

0959

0961

0969

0C 08 0A

36 32 00

86 02 A9

AB 20 49

03 C9 30

D2 FF A9

AB 4C 43

08 0A A9

6A 0A A9

A9 F3 A0

B3 09 C9

F0 07 C9

08 20 D2

09 A0 0B

84 F9 20

C9 0D F0

A4 F9 F0

08 A4 F9

D0 E0 A4

A0 10 84

0B 99 55

D0 F4 C8

85 06 85

A9 17 A0

B3 09 20

68 C9 59

D2 FF 4C

0F C6 04

08 A9 2B

20 B3 09

0D F0 14

3A B0 ED

9D IE 02

D2 FF A9

02 A5 7A

ID 85 7A

:83 AE 20

:F8 E6 06

:7A 60 A9

:00 SA 9D

:A9 00 85

:A9 6D A0

:02 20 C6

:86 04 84

:05 91 FB

:03 68 29

10

00

00 9E 20

00 00 A9

D0 A0 0A

08 20 C7

F0 0F A9

3C A0 03

08 20 33

02 20 C3

02 20 C3

0A 20 IE

50 F0 0B

55 F0 03

FF 8D 6A

20 IE AB

B3 09 20

16 C9 14

EE C6 F9

99 55 0B

F9 C0

F9 A2

0B C8 E8

C8 84 F9

F7 85 F8

0B 20 IE

D2 FF C9

F0 14 A9

C0 08 A6

20 D2 FF

A0 0B 20

C9 14 F0

C9 30 90

20 D2 FF

E6 04 D0

00 A6 04

48 A5 7B

A9 02 85

AA Bl 84

68 85 7B

93 20 D2

00 D8 E8

FB A9 0C

0B 20 IE

FF A2 02

05 20 E4

48 29 80

3F 05 03

32 30 64

01 8D F6

20 IE B2

09 A5 88

0D 20 93

20 IE 0B

09 20 13

FF 20 55

FF 60 CE

AB 20 D0

C9 53 56

4C 50 AE

0B A9 AD

A0 00 6A

D2 FF EF

D0 09 7A

4C 73 99

E6 F9 3E

90 04 El

BD 69 28

E0 04 A8

A9 00 64

85 04 55

AB 20 1A

4E F0 D3

14 20 4A

04 F0 B4

4C E9 BE

IE AB 90

E6 C9 B0

Fl C9 55

A6 04 FA

El 20 5F

9D IE 58

48 A9 B6

7B 20 42

F7 85 64

68 85 29

FF A2 F5

D0 FA A8

85 FC IE

AB A2 C3

A0 00 A3

FF A4 C9

4A 85 C3

A6 04 B5

0971

0979

0981

0989

0991

0999

09A1

09A9

09B1

09 B9

09C1

09 C9

09D1

09 D9

09E1

09E9

09F1

09 F9

0A01

0A09

0A11

0A19

0A21

0A29

0A31

0A39

0A41

0A49

0A51

0A59

0A61

0A69

0A71

0A79

0A81

0A89

0A91

0A99

0AA1

0AA9

0AB1

0AB9

0AC1

0AC9

0AD1

0AD9

0AE1

0AE9

0AF1

0AF9

0B01

0B09

0B11

0B19

0B21

0B29

0B31

0B39

0B41

0B49

0B51

0B59

0B61

0B69

0B71

0B79

0B81

0B89

0B91

0B99

0BA1

0BA9

0BB1

0BB9

0BC1

0BC9

0BD1

0BD9

0BE1

0BE9

0BF1

0BF9

;9D 00 04

:E3 20 CC

;FB 85 FB

:06 F0 15

:85 F7 B0

D0 AE A5

:A9 8A A0

:B3 09 20

:97 60 A9

:FF F0 FB

:CF D0 FC

:A8 A2 08

;A0 0B A5

:C0 FF A0

:FF A9 6F

FF 85 03

:FF 20 A5

:99 3C 03

:99 3C 03

A9 A0 0B

:09 20 D2

:C9 4E F0

:FF 4C 0F

:00 84 05

:20 99 00

:FB 48 29

:29 3F 05

:C4 05 D0

:20 IE AB

:FF C9 59

:65 05 85

60 A9 C8

:20 E4 FF

:F9 88 A9

:C7 09 A5

.A9 F0 A0

:A9 36 85

:C9 FF A9

:85 FE A0

;FF E6 FD

:FB C5 FD

;FE D0 E7

: 37 85 01

;3C A0 03

ill 2A 55

: 54 2A 0D

:45 52 54

:41 54 27

:20 00 0D

;20 54 59

:2F 53 2F

:0D 0D 46

:41 4D 45

;55 54 4F

.4 5 20 28

: 20 00 0D

:41 52 45

;48 4F 57

:20 43 59

:28 3C 3D

:20 00 30

:35 36 37

:33 34 35

;2C 53 2C

til 11 11

:44 49 4E

:20 20 20

;00 13 11

:11 11 49

:53 20 54

;44 3F 20

;13 11 11

:11 46 49

:4E 45 20

:20 20 20

:49 4E 53

:45 53 54

:4F 4E 20

:50 52 45

:54 55 52

:52 49 54

:2E 0D 00

E6 05

FF A5

90 02

38 A5

02 C6

F8 D0

0B 20

D2 FF

00 85

A2 02

E6 CC

20 BA

F9 20

00 A9

2tl 96

20 A5

FF C9

C8 D0

20 AB

20 IE

FF C9

4C A9

0A 60

C6 0 5

04 C8

80 4A

03 99

EB A9

20 B3

D0 CE

FB 90

A0 0B

C9 0D

57 99

03 C9

0B 20

01 58

00 85

00 Bl

D0 02

D0 ED

20 CC

58 20

20 IE

4E 53

11 12

20 27

20 44

0D 46

50 45

55 29

49 4C

3F 20

2D 43

59 2F

0D 42

46 55

20 4D

43 4C

32 30

3A 31

38 39

36 37

4D 13

11 11

47 2E

20 20

11 11

53 20

48 45

20 20

11 11

4E 45

54 48

20 14

45 52

49 4E

44 49

53 53

4E 0D

49 4E

00 00

E6 04

05 18

E6 FC

F7 E9

F8 A3

AA 85

IE AB

C9 59

CC 20

86 CD

60 A9

FF A2

BD FF

08 20

FF 20

FF 20

2C F0

F3 A9

FF 60

AB 20

59 F0

14 20

C6 FC

A0 00

D0 F8

85 03

00 04

8A A0

09 20

18 A5

02 E6

20 IE

D0 F9

53 0B

30 D0

IE AB

A2 02

FD A9

FD 20

E6 FE

A5 FC

FF 78

DB 09

AB 60

50 4C

49 4E

53 50

49 53

49 4C

20 28

3F 20

45 20

00 0D

59 43

4E 29

45 20

4C 21

41 4E

45 53

30 29

32 33

30 31

38 39

11 11

52 45

2E 2E

20 20

11 11

54 48

20 45

14 14

11 11

2D 54

49 53

14 00

54 20

41 54

53 4B

20 52

0D 00

47 2E

00 00

D0 DD

65 F5

A5 C6

01 E2

F7 F7

06 46

20 E0

D0 B3

E4 61

A6 IE

02 3B

53 4A

20 63

B4 C2

A5 E8

A5 D2

06 A7

00 7E

A9 IB

B3 11

0D AE

D2 39

A0 83

A9 BF

Bl 29

68 61

C8 28

0B 9D

D2 49

FB 36

FC 31

AB FB

A4 AF

20 A7

3F 90

78 BC

20 3A

0C 4B

D2 E4

A5 93

C5 C7

A9 81

A9 A4

93 7A

41 3E

5 3 FA

4C 2D

4B D3

45 BD

50 AE

00 45

4E 4C

41 14

4C FD

3F C0

43 6C

0D B4

59 99

20 D5

3F 21

34 0E

32 21

30 65

11 D4

41 25

20 E8

20 97

11 97

49 FE

4E F3

00 29

11 C0

55 CC

3F DE

93 7A

44 3F

49 E7

0D AE

45 97

57 A2

2E BC

00 6A

©
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way for a program to do this for 
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 
which you created, look for the last 
sentence in the document. If the file 
contains a BASIC program, the task 
will be a bit more difficult, since 
BASIC keywords such as PRINT are 
compressed into one-byte tokens 
when you save the program to disk. 
However, characters in REM, DATA, 
and PRINT statements are stored 
exactly as they are typed in. Every 
BASIC program ends with a marker 
consisting of three zero bytes in a 
row. In Unsplat's display, this end
of-program marker appears as three 
@ characters in a row (@@@). 

When you tell Unsplat that 
you've found th e end, it asks 
whether you want to fine-tune the 
last file sector. In many cases, the 
final block will contain garbage be
yond the spot where actual file data 
ends. Fine-tuning allows you to re
move this garbage, one character at 
a time, until the last block holds 
only data from the original file. If 
you tell Unsplat to fine-tune, it dis
plays the last two characters of the 
previous block and the first 254 
characters of the final block. Just 
press N to remove a character from 
the end of the display. When the 
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 fil e 
is written to disk. You can breathe a 
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 fil e, it 's common for 
the drive to fail to write the final 
segment of data from its internal 
memory to the disk. Depending on 
what's happening at the time of the 
interruption, the drive buffer may 
contain anywhere from 1-255 char
acters. Thus, it's very common for 
the very last sector of the file to be 
incomplete. You can't recover data 
that was never put on the disk in 
the first place. In the most extreme 
case (for instance, if you lose power 
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while saving a program), only a 
small part of the fil e may remain. 

Data can also disappear as a 
result of disk operations performed 
after the splat fil e comes into exis
tence . Each sector of a normal disk 
file begins with a pointer that tells 
the drive where to find the next 
sector in the file. If you write to a 
splat fil e, or write to other files on 
the same disk, one or more of these 
pointers may be corrupted . Dire re
sults can occur when the disk's 
pointer system gets confused. In
stead of saving new data on an 
unused part of the disk, the drive 
may put it in a sector that already 
contains data, destroying what was 
previously there. In the worst case, 
several files can become cross
linked, garbling large amounts of 
data. 

Unsplat 

Please refer to the "MlX" article in this Issue 
before entering the following program. 

0801:0C 08 0A 00 9E 20 32 30 64 
0809 :36 32 00 00 00 A9 01 80 F6 
0811:8602 A9 De A0 0A 20 IE 82 
0819:AB 20 49 08 20 C7 09 AS 88 
0821:03 C9 30 Fe OF A9 00 20 93 
0829:02 FF A9 3C A0 03 20 lE 0e 
0S31:AB 4 C 43 08 20 33 09 20 13 
0839:08 0A A9 02 20 C3 FF 20 55 
0841: 6A 0A A9 02 20 c3 FF 60 CE 
0849: A9 F3 A0 0A 20 lE AS 20 00 
0851:83 09 C9 50 Fe 08 C9 53 56 
0859:F0 07 C9 55 Fe 03 4C 50 AE 
086 1:08 20 D2 FF 80 6A 08 A9 AD 
0 869:09 A0 08 20 IE AS A0 00 6 A 
0871:84 F9 20 83 09 20 02 FF EF 
0879 :C9 00 F0 16 e9 14 De 09 7A 
0881 :A4 F9 F0 EE e6 F9 4C 73 99 
0889:08 A4 F9 99 55 0B E6 F9 3E 
0891: 00 E0 A4 F9 e0 10 90 04 E1 
0899 :A0 10 84 F9 A2 00 BO 69 28 
08A1:0B 99 55 08 c8 E8 E0 04 A8 
08A9:De F4 C8 ea 84 F9 A9 00 64 
0881: 85 06 85 F7 85 F8 85 04 55 
08B9:A9 17 A0 08 20 IE AS 20 1A 
08C1:S3 09 20 02 FF C9 4E F0 03 
08C9:68 C9 59 Fe 14 A9 14 20 4A 
0801:02 FF 4C CO 08 A6 04 F0 B4 
0809: 0F C6 04 20 02 FF 4C E9 BE 
08E1:08 A9 2B A0 0B 20 I E A8 90 
08E9:20 B3 09 C9 14 F0 E6 e9 B0 
08F1:00 F0 14 C9 30 90 F1 C9 55 
08F9:3A B0 ED 20 02 FF A6 04 FA 
0901:9 0 IE 02 E6 04 De E1 20 SF 
0909:02 FF A9 00 A6 04 90 IE 58 
0911:02 AS 7A 48 A5 78 48 A9 86 
0919 :1 0 85 7A A9 02 85 78 20 4 2 
092 1:83 AE 20 AA 8 1 84 F7 85 64 
0929:F8 E6 06 68 85 78 6 8 85 29 
0931 :7A 60 A9 93 20 02 FF A2 F5 
0939:00 8A 90 00 08 E8 DB FA A8 
0941:A9 00 85 FB A9 0e 85 PC IE 
0949:A9 60 A0 0B 20 IE AS A2 c3 
0951:02 20 C6 FF A2 02 A0 00 A3 
0959:86 04 84 05 20 E4 FF A4 e9 
0961:05 9 1 F8 48 29 80 4A 85 C3 
0969:03 68 29 3F 05 03 A6 04 B5 

0971 : 90 00 04 E6 05 E6 04 00 DO 
0979:E3 20 CC FF AS 05 18 65 F5 
e981 : FB 85 FB 90 02 E6 Fe AS C6 
e989:06 F0 15 38 AS F7 E9 01 E2 
0991: 85 F7 B0 02 C6 F8 AS F7 F7 
0999: 00 AE AS F8 00 AA 85 e6 46 
09Al :A9 8A Ae 0B 20 IE AS 20 E0 
09A9: B3 e9 2e 02 FF c9 59 00 83 
e981 :97 60 A9 e0 85 ee 20 E4 61 
e989:FF F0 FB A2 02 86 CD A6 IE 
09Cl :CF D0 FC E6 CC 6e A9 e2 38 
e9 C9:A8 A2 e8 20 SA FF A2 53 4A 
0901:A0 0B AS F9 20 80 FF 20 63 
0909 :C0 FF A0 00 A9 08 20 B4 C2 
09E1: FF A9 6F 2" 96 FF 20 AS E8 
09E9 :FF 85 03 20 AS FF 20 AS 02 
09Fl:FF 2e AS FF C9 2C F0 06 A7 
09F9:99 3C 03 C8 De F3 A9 00 7E 
0A01:99 3C 03 20 AS FF 60 A9 18 
0A09:A9 A0 08 20 IE A8 20 B3 11 
0Al1:09 20 02 FF C9 59 F0 00 AE 
0A19:C9 4E F0 4C A9 14 20 02 39 
0A21 : FF 4C 0F 0A 60 C6 Fe A0 83 
0A29 :00 84 05 C6 05 A0 00 A9 BF 
0A3 1 : 20 99 00 04 C8 00 F8 B1 29 
0A39:F8 48 29 80 4A 85 03 68 61 
0A41 : 29 3F 05 03 99 00 04 c8 28 
0A49:C4 05 00 EB A9 8A A0 0B 90 
0A51 : 20 IE AB 20 83 09 20 02 49 
0A59: FF C9 59 00 CE 18 A5 FB 36 
0A61 :65 05 85 FB 90 02 E6 FC 31 
0A69: 60 A9 C8 A0 0B 20 IE AB FB 
0A71:20 E4 FF C9 00 00 F9 A4 AF 
0A79:F9 88 A9 57 99 53 0B 20 A7 
0A81 :C7 09 AS 0 3 C9 30 D0 3F 90 
0A89 :A9 F0 A0 0B 20 I E AS 78 BC 
0A9 1:A9 36 85 01 58 A2 02 20 3A 
0A99 : C9 FF A9 00 85 Fo A9 0c 4B 
0Ml :85 FE A0 00 B1 Fo 20 02 E4 
0AA9: FF E6 Fo 00 02 E6 FE AS 93 
0ABl : FS C5 FD 00 ED AS PC C5 C7 
0AB9 : FE D0 E7 20 CC FF 78 A9 81 
0ACl : 37 85 0 1 58 20 DB 09 A9 A4 
0AC9:3C A0 03 20 IE AB 60 93 7A 
0ADl:l1 2A 55 4E 53 50 4C 41 3E 
0AD9:54 2A 0 0 11 12 49 4E 53 FA 
0AEl :45 52 54 20 27 53 50 4C 20 
0AE9:41 54 27 20 44 49 53 4B 03 
0AF1:20 00 0000 46 49 4C 45 BO 
0AF9 : 20 54 59 50 45 20 28 50 AE 
0B01:2F 53 2F 55 29 3F 20 00 45 
0 809:00 00 46 49 4C 45 20 4E 4C 
0811 : 41 4D 45 3F 20 00 00 41 14 
0819:55 54 4F 20 43 59 43 4C Fo 
0821:45 20 28 59 2F 4E 29 3F C0 
0 829 : 20 00 00 00 42 45 20 43 6e 
0831:41 52 45 46 55 4C 21 0084 
0B 39 :48 4F 57 2~ 40 41 4E 59 99 
0B41:20 43 5943 4C 45 53 2005 
0849:28 3C 3D 32 30 30 29 3F 21 
0B51:20 00 30 3A 31 32 33 34 0E 
0859 : 35 36 37 38 39 30 31 32 21 
0861 :33 34 35 36 37 38 39 30 65 
0869:2C 53 2C 40 13 11 11 11 04 
0B71 :11 11 11 11 11 52 45 41 25 
0B79:44 49 4E 47 2E 2E 2E 20 E8 
0881 : 20 20 20 20 20 20 20 20 97 
0889:00 13 11 11 11 11 11 11 97 
0891: 11 11 49 53 20 54 48 49 FE 
0899:53 20 54 48 45 20 45 4E F3 
0BAl:44 3F 20 20 20 14 14 00 29 
08A9 : 13 11 11 11 11 11 11 11 C0 
0BB1:11 4649 4E 45 2054 55 CC 
0B89 : 4E 45 20 54 48 49 53 3F DE 
08Cl :20 20 20 20 14 140093 7A 
0BC9:49 4E 53 45 52 54 20 44 3F 
0BOl :45 53 54 49 4E 4 1 54 49 E7 
0B09:4F 4E 20 44 49 53 4B 00 AE 
08El:50 52 4 5 53 53 20 52 45 97 
0BE9:54 55 52 4E 00 00 00 57 A2 
0BF1: 52 49 54 49 4E 47 2E 2E BC 
0BF9:2E 0000 00 00 00 00 00 6A 
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The Computerized Word

While there will always be some

who will continue to resist technol

ogy to their dying day, many writ

ers have finally realized that the

computer is a powerful ally, not a

demon to be cursed. The mystique

surrounding the novelist sitting at

the old Underwood like Angela

Lansbury in "Murder, She Wrote"

is being replaced by a practical real

ity: word processors.

As a professional writer, I

know that I would have chosen

another profession by now if it

weren't for my access to a word

processor. I like to prepare easy-to-

read documents and to leave evi

dence of my more glaring errors in

the trash bin where they belong.

A New Writing Medium

If we trace the development of writ

ing implements from prehistoric

times, most of the advances have

been devoted to the improvement

of the finished product, not to any

fundamental change in the writing

process itself. Even traditional word

processors produce documents of

the sort one would create with pen

and paper or with a typewriter. The

advantage of a word processor is

that it allows the author greater

flexibility in the arrangement, re

arrangement, and correction of text.

These features aside, the product is

the same as it has been for hun

dreds of years—a paper document.

While this application for com

puters is quite appropriate, the

computer has the capacity to do

much more—to become a new

writing medium. Rather than being

just another tool for generating tra

ditional paper documents, the com

puter can help facilitate the writer's

creative process and can allow the

creation of nonlinear documents

that have no printed counterpart.

Rather than thinking of a docu

ment as a linear body of text, you

can think of it as having many lev

els and views. Depending on the

needs of the writer, different levels

can be used to express different

kinds of ideas. The reader can de

rive a new power as well—a docu

ment can be read in completely

different sequences from the one in

which it was written.

While my crystal ball is as

cloudy as anyone's, I think that the

next breakthrough in writing will

come when we break free entirely

from paper-based documents.

Books can be published on disk as

easily as on paper. This new medi

um of publication will let us create

documents that can't be printed in

the normal sense of the word. If a

document can be expressed in a

linear form, it probably should be

put on paper just because this me

dium is still easier to handle.

Hypertext
The next breakthrough in writing

will come through the use of a con

cept called hypertext. Imagine that

you are at your computer and

you've just loaded a historical novel

about westward expansion. As you

read, you come across the name of

Charles Fremont. You decide you'd

like to know more about Fremont,

so you move the cursor to his name

and press a key. You are immediately

transported into another document

that provides a brief description of

this man. It may mention some of

his activities, names of his principal

associates, and so on. As you read

about Fremont your eye is drawn to

the name Kit Carson. You repeat

the process and find yourself in a

wonderful digression on this color

ful character of the Old West.

Once you've rummaged for a

while, you return to the original

text and continue reading.

This hypothetical journey

through a hypertext document re

veals its basic structure: Any word

in the document can point to other

documents. In a well-designed sys

tem, these new documents are also

written in hypertext so the process

can go on indefinitely.

The reader of a hypertext doc

ument can move along in a linear

manner at one level but can go

deeper for descriptions of key

words or concepts in the original.

In some sense we try to accom

plish the same thing in traditional

writing through the use of foot

notes. Unfortunately, footnotes are

viewed as clutter, and nested foot

notes are nearly impossible to read.

The seeds for hypertext were

firmly planted 40 years ago in an

Atlantic Monthly article entitled "As

We May Think," by Vannevar

Bush. The computer as we know it

had yet to be invented, but in this

landmark article (reprinted in

CD/ROM: The Neiv Papyrus, Micro

soft Press) Bush specified the de

sign of hypertext word processors

that have yet to be implemented.

Douglas Englebart had read

Bush's article and, in 1962, pro

posed implementing his ideas on a

computer. The word "hypertext"

was coined by Ted Nelson, author

of the underground computer clas

sic, Computer Lib.

What Are We Waiting For?

There is no technological limitation

to the creation of a hypertext pro

cessor; I have written one that runs

on my 128K Apple He. The real

challenge is one of the mind. We

are so accustomed to thinking of a

document as a linear string of text

that it will take a lot of exposure

and experimentation before we can

break our bonds with paper.

As Marshall McLuhan once

said, "The medium is the message."

Hypertext is a new medium, and it

will allow the expression of mes

sages that cannot be dreamed of in a

pencil and paper world—as soon as

we are ready to read them. ©
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The Computerized Word 
While there will always be some 
who will continue to resist technol
ogy to their dying day, many writ
ers have finally realized that the 
computer is a powerful ally, not a 
demon to be cursed . The mystique 
surrounding the novelist sitting at 
the old Underwood like Angela 
Lansbury in "Murder, She Wrote" 
is being replaced by a practical real
ity: word processors. 

As a professional writer, I 
know that I would have chosen 
another profession by now if it 
weren't for my access to a word 
processor. I like to prepare easy-to
read documents and to leave evi
dence of my more glaring errors in 
the trash bin where they belong. 

A New Writing Medium 
If we trace the development 01 writ
ing implements from prehistoric 
times, most of the advances have 
been devoted to the improvement 
of the finished product, not to any 
fundamental change in the writing 
process itself. Even traditional word 
processors produce documents of 
the sort one would create with pen 
and paper or with a typewriter. The 
advantage of a word processor is 
that it allows the author greater 
flexibility in the arrangement, re
arrangement, and correction of text. 
These features aside, the product is 
the same as it has been for hun
dreds of years-a paper document. 

While this application for com
puters is quite appropriate, the 
computer ha. the capacity to do 
much more-to become a new 
writing medium. Rather than being 
just another tool for generating tra
ditional paper documents, the com
puter can help facilitate the writer's 
creative process and can allow the 
creation of nonlinear documents 
that have no printed counterpart. 

Rather than thinking of a docu
ment as a linear body of text, you 
can think of it as having many lev-

els and views. Depending on the 
needs of the writer, different levels 
can be used to express different 
kinds of ideas. The reader can de
rive a new power as well- a docu
ment can be read in completely 
different sequences from the one in 
which it was written. 

While my crystal ball is as 
cloudy as anyone's, I think that the 
next breakthrough in writing will 
come when we break free entirely 
from paper-based documents. 
Books can be published on disk as 
easily as on paper. This new medi
um of publication will let us create 
documents that can't be printed in 
the normal sense of the word. If a 
document can be expressed in a 
linear form, it probably should be 
put on paper just because this me
dium is still easier to handle. 

Hypertext 
The next breakthrough in writing 
will come through the use of a con
cept called hyperlex/. Imagine that 
you are at your computer and 
you've just loaded a historical novel 
about westward expansion. As you 
read, you come across the name of 
Charles Fremont. You decide you'd 
like to know more about Fremont, 
so you move the cursor to his name 
and press a key. You are immediately 
transported into another document 
that provides a brief description of 
this man. It may mention some of 
his activities, names of his principal 
associates, and so on. As you read 
about Fremont your eye is drawn to 
the name Kit Carson. You repeat 
the process and find yourself in a 
wonderful digression on this color
ful character of the Old West. 

Once you've rummaged for a 
while, you return to the original 
text and continue reading. 

This hypothetical journey 
through a hypertext document re
veals its basic structure: Any word 
in the document can point to other 

documents. In a well -designed sys
tem, these new documents are also 
written in hypertext so the process 
can go on indefinitely. 

The reader of a hypertext doc
ument can move along in a linear 
manner at one level but can go 
deeper for descriptions of key 
words or concepts in the originaL 

In some sense we try to accom
plish the same thing in traditional 
writing through the use of foot
notes. Unfortunately, footnotes are 
viewed as clutter, and nested foot
notes are nearly impossible to read. 

The seeds for hypertext were 
firmly planted 40 years ago in an 
Allanlie MOlllhly article entitled " As 
We May Think, " by Vannevar 
Bush. The computer as we know it 
had yet to be invented, but in this 
landmark a rticle (reprinted in 
CD/ ROM: The New Papyrus, Micro
soft Press) Bush specified the de
sign of hypertext word processors 
that have yet to be implemented. 

Douglas Englebart had read 
Bush 's article and, in 1962, pro
posed implementing his ideas on a 
computer. The word " hypertext" 
was coined by Ted Nelson, author 
of the underground computer clas
sic, Compuler Lib. 

Wh~t Are We Waiting For? 
There is no technological Iimitation 
to the creation of a hypertext pro
cessor; I have written one that runs 
on my 128K Apple lie. The real 
challenge is one of the mind. We 
are so accustomed to thinking of a 
document as a linear string of text 
that it will take a lot of exposure 
and experimentation before we can 
break our bonds with paper. 

As Marshall McLuhan once 
said, "The medium is the message." 
Hypertext is a new medium, and it 
will allow the expression of mes
sages that cannot be dreamed of in a 
pencil and paper world-as soon as 
we are ready to read them. @ 
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The World Inside the Computer
Fred D'lgnozio. Associate Editor

Computers For Adult Literacy

In his book Illiterate America

(Doubleday, 1985), Jonathan Kozol

unleashes a bombshell: 25 million

American adults cannot read the

poison warnings on a can of pesti

cide, the front page of a newspaper,

or a letter from their child's teacher.

Another 35 million cannot read

well enough to function successful

ly on their job. That's 60 million

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 black 17-

year-olds are functionally illiterate.

By 1990 that figure will be closer to

50 percent. More than 40 percent of

all welfare mothers cannot read or

write. In 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 costing

the U.S. an estimated $100 billion

in lost income. According to a na

tional study on adult illiteracy, we

are "A Nation 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 the

problem of adult illiteracy on its

own. The problem is too gigantic.

An industry group must be created,

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 bootstraps, 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 buttons

allow them the illusion of manipu

lation. It is a disarming substitute ...

for anything like real control over

their lives."

Gaining Personal Control
I 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 descend

ed on adult illiterates promising

"Literacy Today the Programmed

Way," the effort would surely fail.

Illiteracy is more than not knowing

how to read or write. It's a dismal

swamp of environment, schooling,

family life, personal values, atti

tudes, and circumstances. And peo

ple are sinking deeper and deeper

into that swamp. Simply handing

them a personal computer would

be a cruel trick. It would be like

handing them an oar to save them

from drowning, then forgetting 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 score.

Adult illiteracy is a frightening,

daunting problem. But it also can be

a wonderful opportunity. We're

moving quickly to a new era, a

"post-Gutenberg" era, in which

books must coexist with television,

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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Computers For Adult Literacy 
In his book Illiterate America 
(Doubleday, 1985), jonathan Kozol 
unleashes a bombshell : 25 mIllIon 
American adults cannot read the 
poison warnings on a can of pesti
cide, the front page of a newspaper, 
or a letter from their child's teacher. 
Another 35 million cannot read 
well enough to function successful
lyon their job. That's 60 nlllllOn 
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 black 17-
year-olds are functionally illiterate. 
By 1990 that figure will be closer to 
50 percent. More than 40 percent of 
all welfare mothers cannot read or 
write. In 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 costing 
the U.s. an estimated $100 bllhon 
in lost income. According to a na
tional study on adult illiteracy, we 
are " A Nation at Risk." 

What Can Be Done? 
I think we can use personal com
puters to fight illiteracy. As a com
puter enthusiast, 1 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 the 
problem of adult illiteracy on Its 
own, The problem is too gigantic. 
An industry group must be created, 
along the lines of the High Sierra 
Group. The group should come up 
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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 rearung 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 bootstraps, 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 buttons 
allow them the illusion of mampu
lation. It is a disarming substitute ... 
for anything like real control over 
their lives." 

Gaining Personal Control 
I 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 . 1£ an army of 
technolOgical do-gooders descend
ed on adult illiterates promlsmg 
" Literacy Today the Programmed 
Way," the effort would surely fail. 
Illiteracy is more than n?t knowmg 
how to read or write. It s a dismal 

swamp of environment, schooling, 
family life, personal values, attt
tudes, and circumstances. And peo
ple are sinking deeper and deeper 
into that swamp. Simply handmg 
them a personal computer would 
be a cruel trick. It would be lIke 
handing them an oar to save. them 
from drowning, then forgetttng 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 score. 

Adult illiteracy is a frightening, 
daunting problem. But it also can be 
a wonderful opportunity. We 're 
moving quickly to a n~w era~ a 
"post-Gutenberg" era, m which 
books must coexist with televlSlon, 
radio, movies, computers, videos, 
electronic music, and global tele
communications. With the matura
tion of compact disc technology, 
we'll be able to create interacttve, 
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
tirnerua 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. @ 



The Beginner's Page
C. Regena

DATA Statements

Data items are numbers or words

that the computer works with. One

way to get information into the

computer is to use assignment

statements such as LET A=4 or

simply A = 6 (the word LET is op

tional on most computer versions of

BASIC). Another way to get infor

mation into the computer is to use

READ statements with associated

DATA statements. A DATA state

ment is ignored until a READ state

ment is encountered in the

program, but then the READ con

tinues through any DATA state

ments in order, picking off the

information on these lines.

Greater Efficiency
Here's an example of a DATA state

ment with a READ statement that

could replace seven LET assign

ment statements.

10 READ A,B,C,X,Y,Z,N$

20 DATA 5,3,2,4,1,8,BOB

30 PRINT A*B+C

When the computer comes to a

READ statement which contains a

variable name, it starts from the

beginning of the program and looks

for the first DATA statement. The

first item in the DATA statement is

assigned to the first variable in the

READ statement. In this example,

the value of 5 will be assigned to

the variable A. Data items are sepa

rated by commas. The next variable

to be read, B, is given the very next

data item, 3. The next variable, C, is

given the very next data item, 2.

This process continues. But you

won't see any results of the READ

statement until you actually PRINT

something. Line 30 uses some of

the variables assigned to print a

mathematical calculation.

The data items are always sep

arated by commas and read in or

der, assigning each item to the

variable name in the READ state

ment. You can have one or any

number of variables in the READ

statement. You can use numbers or

strings. But you do need to be espe

cially careful that the data items

match up with the variables exactly

as you want them to be assigned.

You can have any number of

items in a DATA statement. When

the computer finishes picking off the

data items in one DATA statement,

it goes to the very next DATA state

ment in the program. The number of

items in the DATA statement does

not have to match exactly the num

ber of items in the READ statement,

but eventually there do have to be

enough data items for all the vari

ables to be read. For example:

10 DATA 10,3,4

20 READ A,B,QD,E,F,G

30 DATA 7,2,6,5

It doesn't matter whether the

READ statement comes before the

DATA statement or vice versa. In

fact, they do not even need to be

consecutive lines. In the example

above, some of the data items are in

line 10 before the READ statement

and some are in line 30 after the

READ statement. It's important to

remember that the program ignores

the DATA statements until the

READ statement needs to look for

data, and then that the DATA state

ments are used in the order they

appear in the program.

Quite often you'll see a READ

statement inside a FOR-NEXT loop

to perform repeated operations,

perhaps using subscripted variables

or variables in an array. Here's an

example using strings:

10FORC =lTO9

20 READ PL$(C),BB$(C)

30 NEXT C

40 DATA QUISENBERRY,P,SUND-

BERG,C

50 DATA BALBONI,1B,WHITE,2B,

BRETT,3B

60 DATA BIANCALANA,SS,LAW,LF

70 DATA WILSON,CF,BJACKSON,RF

The variable C is used as a

counter in the loop. With each pass

through the loop a player name

PL$ and a position BB$ are read

from the data. The DATA state

ments in lines 40-70 are kept short

for this example, but you could put

all the data into one or two state

ments to save memory.

A Common Source

Of Errors
For some programmers, DATA

statements are the most common

source of errors, especially if there

are lots of items with commas or

similar lines close together. If an

error message refers to a line con

taining a READ statement, it's like

ly that an incorrect DATA

statement is the real cause of the

error. When you type DATA state

ments, you need to be especially

careful with the placement of com

mas. If there are several commas

together for null strings, be sure to

type in the correct number of them.

And avoid inadvertently typing a

comma at the end of your data list.

Also, period and comma keys are

side-by-side on the keyboard, so

it's easy to type a period in place of

a comma, which may be difficult to

spot in listings on the screen.

Note too that although your

program might not always stop

with an error message, something

might not be working correctly.

Again, a DATA statement could be

at fault. For example, if you're read

ing in notes for music and the tune

doesn't sound right, the numbers

for the notes in the DATA state

ments would need to be checked.©
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Data items are numbers or words 
that the computer works with. One 
way to get information into the 
computer is to use assignment 
statements such as LET A = 4 or 
simply A=6 (the word LET is op
tional on most computer versions of 
BASIC). Another way to get infor
mation into the computer is to use 
READ statements with associated 
DATA statements. A DATA state
ment is ignored until a READ state
ment is encountered in the 
program, but then the READ con
tinues through any DATA state
ments in order, picking off the 
information on these lines. 

Greater Efficiency 
Here's an example of a DATA state
ment with a READ statement that 
could replace seven LET assign
ment statements. 
10 READ A,B,C,X, Y,Z,NS 
20 DATA 5,3,2,4,1,8,808 
30 PRINT A'B+C 

When the computer comes to a 
READ statement which contains a 
variable name, it starts from the 
beginning of the program and looks 
for the first DATA statement. The 
first item in the DATA statement is 
aSSigned to the first variable in the 
READ statement. In this example, 
the value of 5 will be assigned to 
the variable A. Data items are sepa
rated by commas. The next variable 
to be read, B, is given the very next 
data item, 3. The next variable, C, is 
given the very next data item, 2. 
This process continues. But you 
won't see any results of the READ 
statement until you actually PRINT 
something. Line 30 uses some of 
the variables assigned to print a 
mathematical calculation. 

The data items are always sep
arated by commas and read in or
der, assigning each item to the 
variable name in the READ state
ment. You can have one or any 
number of variables in the READ 

DATA Statements 
statement. You can use numbers or 
strings. But you do need to be espe
cially careful that the data items 
match up with the variables exactly 
as you want them to be assigned. 

You can have any number of 
items in a DATA statement. When 
the computer finishes picking off the 
data items in one DATA statement, 
it goes to the very next DATA state
ment in the program. The number of 
items in the DATA statement does 
not have to match exactly the num
ber of items in the READ statement, 
but eventually there do have to be 
enough data items for all the vari
ables to be read. For example: 
10 DATA 10,3,4 
20 READ A,B,C,O,E/F,G 
30 DATA 7,2,6,5 

It doesn' t matter whether the 
READ statement comes before the 
DATA statement or vice versa. In 
fact, they do not even need to be 
consecutive lines. In the example 
above, some of the data items are in 
line 10 before the READ statement 
and some are in line 30 after the 
READ statement. It's important to 
remember that the program ignores 
the DATA statements until the 
READ statement needs to look for 
data, and then that the DATA state
ments are used in the order they 
appear in the program. 

Quite often you'll see a READ 
statement inside a FOR-NEXT loop 
to perform repeated operations, 
perhaps using subscripted variables 
or variables in an array. Here's an 
example using strings: 
10 FOR C~ 1 TO 9 
20 READ PL$(C),BBS(C) 
30 NEXT C 
40 DATA QUISENBERRY,P,SUND

BERG,C 
50 DATA BALBON~IB,WHITE,2B, 

BREIT,3B 
60 DATA BIANCALANA,SS,LAW,LF 
70 DATA WILSON,CF,BJACKSON,RF 

The variable C is used as a 
counter in the loop. With each pass 
through the loop a player name 

PL$ and a position BB$ are read 
from the data. The DATA state
ments in lines 40-70 are kept short 
for this example, but you could put 
all the data into one or two state
ments to save memory. 

A Common Source 
Of Errors 
For some programmers, DATA 
statements are the most common 
source of errors, especially if there 
are lots of items with commas or 
similar lines close together. If an 
error message refers to a line con
taining a READ statement, it's like
ly that an incorrect DATA 
statement is the real cause of the 
error. When you type DATA state
ments, you need to be espeCially 
careful with the placement of com
mas. If there are several commas 
together for null strings, be sure to 
type in the correct number of them. 
And avoid inadvertently typing a 
comma at the end of your data list. 
Also, period and comma keys are 
side-by-side on the keyboard, so 
it's easy to type a period in place of 
a comma, which may be difficult to 
spot in listings on the screen. 

Note too that although your 
program might not always stop 
with an error message, something 
might not be working correctly. 
Again, a DATA statement could be 
at fault. For example, if you're read
ing in notes for music and the tune 
doesn't sound right, the numbers 
for the notes in the DATA state
ments would need to be checked. <a 
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Telecomputing Today
Arlan R. Levitan

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-tabloid 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," all

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 realtime 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 less 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

plete 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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[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 superrnarket-checkout
line-tabloid 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," all 
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, II 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 
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The Year To Come 
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 less 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
plete tax informa lion 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. @ 



Microscope
Sheldon Leemon

The personal computer industry ex

ists in a peculiar state of schizo

phrenia because its two component

parts, hardware and software, keep

pulling in opposite directions. The

frantic pace of hardware develop

ment brings us a new generation of

more powerful machines every few

months. But since one piece of

hardware requires hundreds or

thousands of pieces of software,

each of which takes time to write or

translate, software can never keep

pace with hardware changes. As a

general rule of thumb, any time a

decent library of useful software

has been developed for a computer,

its hardware has become hopeless

ly outdated and a new model is on

the way.

The industry tries every way it

can to cope with this dilemma.

Many new products are designed to

be upwardly compatible with older

ones. Like the Commodore 128 and

the Apple IlGS, they add new fea

tures to an existing design, allowing

them to run software written for the

earlier machines. But the require

ment that the new computer be

compatible with the old one im

poses restrictions on how much fur

ther advanced the new machine

can be over the original. For ex

ample, to maintain compatibility

with the 6502 processor family, the

GS uses the 65816, which, though

more powerful, still doesn't quite

measure up to the 68000 used by

the competing Atari ST and Com

modore Amiga.

Another problem of upward

compatibility is that software firms

write programs for the least com

mon denominator. If you sell a pro

gram for the Commodore 128, your

potential audience is 100,000 or so

users. But if you limit the program's

power so it runs on the 64, you add

2,000,000 64 owners to that audi

ence. It seems likely that this think

ing has slowed the development of

software that uses the extended

memory and 80-column screen of

the Commodore 128, and that the

same logic may prevent software

that takes full advantage of the

Apple IlGS from appearing as

quickly as it would otherwise.

Where two machines are so

different that upward compatibility

isn't a viable alternative, many

manufacturers are using add-on

emulators to allow their computers

to run software designed for anoth

er. With IBM dominant in the in

dustry, it's no surprise that the

makers of all three big-name 68000

machines—Commodore's Amiga,

Atari's ST, and Apple's Macin

tosh—are currently working on

IBM compatibility, each in a slight

ly different way. Apple is rumored

to be readying a Mac with slots that

will support a plug-in PC. Atari

plans a stand-alone box that plugs

into the DMA port, with a PC

motherboard and memory, but no

5y4-inch-disk drive or slots. Ami

ga's Sidecar is the most elaborate,

with a PC motherboard, memory, a

5V4-inch drive, and PC-compatible

slots. And the PC isn't the only

target for emulation. Commodore is

encouraging the development of a

64 emulator (priced at $140) for the

Amiga, and third-party Data Pacific

has come up with Magic in a Sack, a

software Macintosh emulator for

the Atari ST.

Whether any of these emula

tors will substantially boost com

puter sales remains to be seen. In

order to get perfect compatibility,

the emulator has to duplicate the

hardware of the computer it's emu

lating, making it cost almost as

much as the real thing. In the past

nobody has shown much interest in

buying an Atari 2600 emulator for

the same price as an Atari 2600, or

an Apple II emulator for the 64 that

costs the same as an Apple clone, so

will anybody be interested in a PC

emulator that costs as much as a PC

clone? The Amiga Sidecar may suc

ceed because it offers an upgrade

path for the Amiga itself, providing

a cost-effective way of adding a hard

disk and more memory. The Atari

box, while a less complete emula

tion, boasts a low price. And the

Mac can count on the fact that price

never stopped anybody from buy

ing Apple products. Whatever the

outcome, the development of split-

personality computers comes as no

surprise to an industry that's always

been pulled in two directions.

As expected, Atari has taken

the first step towards a public stock

offering. Going public may mean

big bucks for Tramiel and Co., but

it's also forced them to reveal a lot

of financial information. The Atari

prospectus sheds some interesting

light on its operations—some en

couraging, some less so. On the

bright side, the Tramiels have

stemmed a tidal wave of red ink in a

short time, taking a company that

lost $60 million in '84 to a $12-

million profit in the first half of '86.

But ST sales figures turn out to be

smaller than commonly assumed.

As of September 15, 1986, about

150,000 were sold, with perhaps

half of those going abroad. While

some previous industry estimates

had the ST outselling the Amiga by

a considerable margin, it now

seems likely that the two are close

to even in U.S. sales, despite Atari's

six-month head start. The prospec

tus also notes the company's inten

tion to build two- and four-

megabyte machines, a blitter chip

for fast graphics, a laser printer, and

possibly a 1280 X 960 display. Fi

nally, it's interesting to see that al

most a quarter of Atari's sales still

come from video games, Maybe

we'll see that 2600 emulator for the

ST yet.... ®

January 1967 COMPUTEI 89

igi Microscope 
Sheldon Leemon 

The personal computer industry ex
ists in a peculiar state of schizo
phrenia because its two component 
parts, hardware and software, keep 
pulling in opposite directions. The 
frantic pace of hardware develop
ment brings us a new generation of 
more powerful machines every few 
months . But since one piece of 
hardware requires hundreds or 
thousands of pieces of software, 
each of which takes time to write or 
translate, software can never keep 
pace with hardware changes. As a 
general rule of thumb, any time a 
decent library of useful software 
has been developed for a computer, 
its hardware has become hopeless
ly outdated and a new model is on 
the way. 

The industry tries every way it 
can to cope with this dilemma. 
Many new products are designed to 
be upwardly compatible with older 
ones. Like the Commodore 128 and 
the Apple IIGS, they add new fea
tures to an existing design, allowing 
them to run software written for the 
earlier machines. But the require
ment that the new computer be 
compatible with the old one im
poses restrictions on how much fur
ther advanced the new machine 
can be over the original. For ex
ample, to maintain compatibility 
with the 6502 processor family, the 
GS uses the 65816, which, though 
more powerful, still doesn't quite 
measure up to the 68000 used by 
the competing Atari ST and Com
modore Amiga. 

Another problem of upward 
compatibility is that software firms 
write programs for the least com
mon denominator. If you sell a pro
gram for the Commodore 128, your 
potential audience is 100,000 or so 
users. But if you limit the program's 
power so it runs on the 64, you add 
2,000,000 64 owners to that audi
ence. It seems likely that this think
ing has slowed the development of 

software that uses the extended 
memory and 80-column screen of 
the Commodore 128, and that the 
same logic may prevent software 
that takes full advantage of the 
Apple IIG S from appearing as 
quickly as it would otherwise. 

Where two machines are so 
different that upward compatibility 
isn't a viable alternative, many 
manufacturers are using add-on 
emulators to allow their computers 
to run software designed for anoth
er. With IBM dominant in the in
dustry, it's no surprise that the 
makers of all three big-name 68000 
machines-Commodore's Amiga, 
Atari's ST, and Apple's Macin
tosh-are currently working on 
IBM compatibility, each in a slight
ly different way. Apple is rumored 
to be readying a Mac with slots that 
will support a plug-in Pc. Atari 
plans a stand-alone box that plugs 
into the DMA port, with a PC 
motherboard and memory, but no 
5 1(.-inch-disk drive or slots. Ami
ga's Sidecar is the most elaborate, 
with a PC motherboard, memory, a 
5 1(.-inch drive, and PC-compatible 
slots. And the PC isn't the only 
target for emulation. Commodore is 
encouraging the development of a 
64 emulator (priced at $140) for the 
Amiga, and third-party Data Pacific 
has corne up with Magic in a Sack, a 
software Macintosh emulator for 
the Atari ST. 

Whether any of these emula
tors will substantially boost com
puter sales remains to be seen. In 
order to get perfect compatibility, 
the emulator has to duplicate the 
hardware of the computer it's emu
lating, making it cost almost as 
much as the real thing. In the past 
nobody has shown much interest in 
buying an Atari 2600 emulator for 
the same price as an Atari 2600, or 
an Apple II emulator for the 64 that 
costs the same as an Apple clone, so 
will anybody be interested in a PC 

emulator that costs as much as a PC 
clone? The Amiga Sidecar may suc
ceed because it offers an upgrade 
path for the Amiga itself, providing 
a cost-effective way of adding a hard 
disk and more memory. The Atari 
box, while a less complete emula
tion, boasts a low price. And the 
Mac can count on the fact that price 
never stopped anybody from buy
ing Apple products. Whatever the 
outcome, the development of split
personality computers comes as no 
surprise to an industry that's always 
been pulled in two directions. 

••••••••••••••••••••••••••••• 
As expected, Atari has taken 

the first step towards a public stock 
offering. Going public may mean 
big bucks for Tramiel and Co., but 
it's also forced them to reveal a lot 
of financial information. The Atari 
prospectus sheds some interesting 
light on its operations-some en
couraging, some less so. On the 
bright side, the Tramiels have 
stemmed a tidal wave of red ink in a 
short time, taking a company that 
lost $60 million in '84 to a $12-
million profit in the first half of '86. 
But ST sales figures turn out to be 
smaller than commonly assumed. 
As of September 15, 1986, about 
150,000 were sold, with perhaps 
half of those going abroad. While 
some previous industry estimates 
had the ST outselling the Amiga by 
a considerable margin , it now 
seems likely that the two are close 
to even in U.s. sales, despite Atari's 
six-month head start. The prospec
tus also notes the company's inten
tion to build two- and four
megabyte machines, a blitter chip 
for fast graphics, a laser printer, and 
possibly a 1280 X 960 display. Fi
nally, it's interesting to see that al
most a quarter of Atari's sales still 
come from video games. Maybe 
we'll see that 2600 emulator for the 
ST yet.... @ 
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Personal Computing
Donald B. Trivette

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 really 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>10 THEN

A= 5

B = 10

C=20

ELSE

A = 33.3

B = 165.23

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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If you like the fBM BASIC language, 
you're going to love Microsoft's new 
QuickBASIC Compiler. That is, once 
you get used to it. In the beginning, 
some fBM BASIC programmers may 
well find QB cumbersome and 
something of a bother to use. 

The first bump in the road is 
QuickBASICs full-screen editor. In
stead of typing line number 11 to 
insert something between lines 10 
and 20, as you would in fBM 
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 fBM 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 really 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 
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QuickBASIC 
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 fBM 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/ l 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 TIME1> 10 THEN 
A-5 
8 - 10 
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 fBM'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
SICs 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 fBM 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 fBM 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 fBM BASIC to fix errors 
and make small changes; eventually 
CTRL-D will become second nature 
and fBM 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. @ 



ST Outlook
Philip I. Nelson, Assistant Editor

The Best ST BASIC?

Quick—which high-level language

for the ST is as easy to program as

BASIC, yet offers full access to sys

tem features and an execution

speed that rivals assembly lan

guage? If you answered Gfa BASIC,

you may be correct on all counts.

This exciting new ST language is

already on the market in West Ger

many. It offers everything found in

conventional BASICs, plus much,

much more.

Cosmetically, a Gfa BASIC pro

gram resembles Modula-2 or Pascal

code. Line numbers are eliminated

in favor of meaningful labels, and

subroutines take the form of proce

dures which are called by name. A

procedure can accept parameters

from the main program and can use

local variables as well. Gfa BASIC

also allows recursion (a procedure

which calls itself). The language in

cludes a host of new keywords:

ADD, ALERT, ARRAYF1LL,

ARRPTR, BASEPAGE, BGET,

BINS, BIOS, BITBLT, BMOVE,

BOX, BPUT, O, CHDIR, CHDRIVE,

CLS, CRSCOL, CRSLIN, DEC, DEF-

FILL, DEFLINE, DEFLIST, DEF-

MARK, DEFMOUSE, DEFNUM,

DEFTEXT, DFREE, DIM?, DIR$,

DIV, DO-LOOP, DPEEK, DPOKE,

DRAW, EVEN, EXEC, EXIST, EXIT

IF, FALSE, FATAL, FILES, FILE-

SELECT, FORM INPUT, FRAC,

GEMDOS, GET, GRAPHMODE,

HARDCOPY, HIDEM, HIMEM, IF-

ELSE-ENDIF, INC, INFOW, IN-

KEY$, INP?, LOCAL, LPEEK,

LPOKE, MAX, MENU menu$(),

MENU KILL, MENU OFF,

MENU(), MIN, MKDIR, MONI

TOR, MOUSE, MOUSEX, MOUS

EY, MOUSEK, MUL, ODD, ON

BREAK, ON MENU GOSUB, ON

MENU BUTTON GOSUB, ON

MENU KEY GOSUB, ON MENU

MESSAGE GOSUB, ON MENU

IBOX GOSUB, ON MENU OBOX

GOSUB, ON MENU, OUT?,

PAUSE, PBOX, PELLIPSE, PRBOX,

PLOT, POINT, POLYLINE, POLY-

FILL, POLYMARK, PRINT AT,

PROCEDURE, PUT, RANDOM,

RBOX, RELSEEK, REPEAT-UN-

TIL, RESERVE, RMDIR, PSAVE,

SEEK, SETCOLOR, SETTIME,

SGET, SHOWM, SPOKE, SDPOKE,

SLPOKE, SPRITE, SPUT, SUB,

TEXT, TIMES, TITLEW, TRUE,

TRUNC, TYPE, UPPER$, VAL?,

VDIBASE, XBIOS

Note that these keywords are

in addition to the keywords offered

by ST BASIC. The various MENU

commands let you handle GEM

drop-down menus with ease and

efficiency. New graphics commands

(including BITBLT) are found in

abundance, as are Unix-style DOS

commands and many interesting

functions. For system routines,

XBIOS, BIOS, and GEMDOS are

added to GEMSYS and VDISYS.

An Impressive Import

System

Potentially most impressive are the

new commands EXEC and C:. EXEC

lets you load and execute a non-

BASIC ST application from within a

BASIC program. The C: command

calls a routine written and compiled

in C. Both commands purport to

allow full parameter passing. Gfa

BASIC also supports the unary *

operator for C-style pointer opera

tions. Together, these capabilities

pave the way for an intriguing sort

of program which efficiently blends

BASIC code with program modules

written in other languages.

Gfa BASIC consists of two pro

grams: an interactive editor/inter

preter, which you use to write and

test programs, and a run-only inter

preter, which runs only Gfa BASIC

programs. Compiling is not a sepa

rate process, as in most compiled

languages: To compile the pro

gram, you simply select Save from a

menu in the editor/interpreter. The

excellent, full-screen editor includes

word processor-style features such

as search and replace, block copy,

move, delete, and so forth. A fin

ished Gfa BASIC program can run

only from within the editor/inter

preter or the run-only interpreter.

This inconvenience is compensated

for by the fact that you can share the

40K run-only package freely. The

editor/interpreter, by the way, is

only about 55K.

What's The Catch?
Will Gfa BASIC take the ST world

by storm? At this point, it's too

early to tell. Written entirely in Ger

man, the user's manual is dated

August 1986—scarcely six weeks

old at this writing. I've been able to

muddle through the manual aided

by rusty college German and the

fact that all Gfa BASIC keywords

and menu titles are in English. But

non-German speakers may want to

wait for an English translation.

Moreover, I haven't had Gfa BASIC

long enough to evaluate its reliabil

ity. The demo programs (a graphics

editor and a terminal program) are

impressive, but you would expect

demos to work well. Given the

number of known bugs in GEM

itself, it wouldn't be surprising to

find a few bugs in Gfa BASIC.

Despite these reservations, Gfa

BASIC is definitely worth notice,

not only because it shows what

BASIC can be on the ST, but also

because it points the way to an

entirely new sort of BASIC—one

that's able to reach beyond its own

confines and incorporate routines

from other languages. By permit

ting a BASIC programmer to call C

routines and even execute other ST

applications, this BASIC stretches

the definition of BASIC itself.

Gfa Systemtechnik

Am Hochhofen 108

D-4000 Dusseldorf 11

West Germany

$79 (U.S.) @
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Quick-which high-level language 
for the ST is as easy to program as 
BASIC, yet offers full access to sys
tem features and an execution 
speed that rivals assembly lan
guage? If you answered Cfa BASIC, 
you may be correct on all counts. 
This exciting new ST language is 
already on the market in West Ger
many. It offers everything found in 
conventional BASICs, plus much, 
much more. 

Cosmetically, a Cfa BASIC pro
gram resembles Modula-2 or Pascal 
code. Line numbers are eliminated 
in favor of meaningful labels, and 
subroutines take the form of proce
dures which are called by name. A 
procedure can accept parameters 
from the main program and can use 
local variables as well. Cfa BASIC 
also allows recursion (a procedure 
which calls itself). The language in
cludes a host of new keywords: 

ADD, ALERT, ARRAYFILL, 
ARRPTR, BASEPAGE, BGET, 
BIN$, BIOS, BITBLT, BMOVE, 
BOX, BPUT, C:, CHDIR, CHDRIVE, 
CLS, CRSCOL, CRSLIN, DEC, DEF
FILL, DEFLINE, DEFLIST, DEF
MARK, DEFMOUSE, DEFNUM, 
DEFTEXT, DFREE, DIM?, DIR$, 
DIV, DO-LOOP, DPEEK, DPOKE, 
DRAW, EVEN, EXEC. EXIST, EXIT 
IF, FALSE, FATAL, FILES, FILE
SELECT, FORM INPUT, FRAC, 
GEMDOS, GET, GRAPHMODE, 
HARDCOPY, HIDEM, HIMEM, IF
ELSE-ENDIF, INC, INFOW, IN
KEY$, IN P?, LOCAL, LPEEK, 
LPOKE, MAX, MENU menu$(), 
MENU KILL, MENU OFF, 
MENU(), MIN, MKDIR, MONI
TOR, MOUSE, MOUSEX, MOUS
EY, MOUSEK, MUL, ODD, ON 
BREAK, ON MENU GOSUB, ON 
MENU BUTTON GOSUB, ON 
MENU KEY GOSUB, ON MENU 
MESSAGE GOSUB, ON MENU 
!BOX GOSUB, ON MENU OBOX 
GOSUB, ON MENU, OUT?, 
PAUSE, PBOX, PELLIPSE, PRBOX, 

The Best ST BASIC? 
PLOT, POINT, POLYLINE, POLY
FILL, POLYMARK, PRINT AT, 
PROCEDURE, PUT, RANDOM, 
RBOX, RELSEEK, REPEAT-UN
TIL, RESERVE, RMDIR, PSAVE, 
SEEK, SETCOLOR, SETTIME, 
SGET, SHOWM, SPOKE, SDPOKE, 
SLPOKE, SPRITE, SPUT, SUB, 
TEXT, TIME$, TITLEW, TRUE, 
TRUNC, TYPE, UPPER$, VAL?, 
VDIBASE, XBIOS 

Note that these keywords are 
in addition to the keywords offered 
by ST BASIC. The various MENU 
commands let you handle GEM 
drop-down menus with ease and 
efficiency. New graphics commands 
(including BITBLT) are found in 
abundance, as are Unix-style DOS 
commands and many interesting 
functions . For system routines, 
XBIOS, BIOS, and GEMDOS are 
added to GEMSYS and VDISYS. 

An Impressive Import 
System 
Potentially most impressive are the 
new commands EXEC and C:. EXEC 
lets you load and execute a non
BASIC ST application from within a 
BASIC program. The C: command 
calls a routine written and compiled 
in C. Both commands purport to 
allow full parameter passing. Cfa 
BASIC also supports the unary • 
operator for C-style pointer opera
tions. Together, these capabilities 
pave the way for an intriguing sort 
of program which efficiently blends 
BASIC code with program modules 
written in other languages. 

Cfa BASIC consists of two pro
grams: an interactive editor/ inter
preter, which you use to write and 
test programs, and a run-only inter
preter, which runs only Cfa BASIC 
programs. Compiling is not a sepa
rate process, as in most compiled 
languages: To compile the pro
gram, you simply select Save from a 
menu in the editor/ interpreter. The 
excellent, full-screen editor includes 

word processor-style features such 
as search and replace, block copy, 
move, delete, and so forth. A fin
ished Cfa BASIC program can run 
only from within the editor / inter
preter or the run-only interpreter. 
This inconvenience is compensated 
for by the fact that you can share the 
40K run-only package freely. The 
editor/ interpreter, by the way, is 
only about 55K. 

What's The Catch? 
Will Cfa BASIC take the ST world 
by storm? At this point, it's too 
early to tell. Written entirely in Ger
man, the user's manual is dated 
August 1986-scarcely six weeks 
old at this writing. I've been able to 
muddle through the manual aided 
by rusty college German and the 
fact that all Cfa BASIC keywords 
and menu titles are in English. But 
non-German speakers may want to 
wait for an English translation. 
Moreover, I haven't had Cfa BASIC 
long enough to evaluate its reliabil
ity. The demo programs (a graphics 
editor and a terminal program) are 
impressive, but you would expect 
demos to work well. Given the 
number of known bugs in GEM 
itself, it wouldn't be surprising to 
find a few bugs in Cfa BASIC. 

Despite these reservations, Cfa 
BASIC is definitely worth notice, 
not only because it shows what 
BASIC can be on the ST, but also 
because it points the way to an 
entirely new sort of BASIC-one 
that's able to reach beyond its own 
confines and incorporate routines 
from other languages. By permit
ting a BASIC programmer to call C 
routines and even execute other ST 
applications, this BASIC stretches 
the definition of BASIC itself. 
CIa Systemtechnik 
Am Hochhol'" J08 
D-4000 Dusseldorf 11 
West Germany 
$79 (U.S.) 
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INSIGHT: Atari
Wilkinson

Controlling Keyboard Input

One of the most powerful features

of the BASIC language is the IN

PUT statement. Consider: This sin

gle statement allows you to ask the

user for numbers or strings and al

lows the user to do full-screen edit

ing as he or she enters data. Yet all

this power has its price. The INPUT

statement is extremely vulnerable

and can easily cause programs to

crash.

For example, if your program is

expecting a number and the user

types a string—KABLOOEY. Ad

mittedly, you can (and should)

TRAP this kind of error. But what

about the user who delights in

using the cursor-control keys to

move all over the screen? Or the

one who hits the CLEAR key after

your program has gone to the trou

ble to put 20 lines of information on

the screen? For a truly professional-

looking program, you probably

want the capability to restrict data

entry to only those characters

which you are expecting. And the

INPUT statement just won't work

for this.

BASIC Has The Answer
Fear not; good old BASIC has an

other answer. Most BASICs provide

a way to get a single key from the

keyboard, and Atari BASIC is no

exception. You simply OPEN the K:

device on some channel, and then

GET characters (actually, bytes)

one at a time from that channel.

Since the characters you get this

way are not even echoed on the

screen, you have a chance to filter

the user's keystrokes and ignore or

alter those you don't want. For ex

ample, if you want only digits (for a

numeric input), you could ignore all

non-numeric characters.

Sidelight: This type of problem

is not unique to BASIC program

mers. Any programmer using a lan

guage which accepts input from a

screen editor as is built into the

Atari eight-bit machines will have

to decide whether to go to the trou

ble to use methods similar to those I

am about to describe.

The program here is an ex

ample which will help familiarize

you with restricted keyboard input.

Let's take a closer look at some of its

inner workings.

First, because we're using Atari

BASIC, I have violated my own

rules and placed the major subrou

tine near the start of the program,

with the mainline code following. I

did this because this major subrou

tine is very speed-critical, and every

little thing that can be done to make

it run faster is a help. Anyway, line

1030 immediately sends us to the

main code, which starts at line 1400.

Notice the OPEN of the keyboard

device in line 1430 and the alloca

tion of some strings in line 1440.

Then, after clearing the screen,

we begin the main loop of this little

example. In line 1500 we simply

READ from some DATA state

ments to find the position, size, and

type of a field on the screen which

is to receive our ministrations. We

have two special cases to take care

of here: First, if the type code is an

asterisk, we have exhausted our

DATA. (In a larger, real-world pro

gram, this would probably indicate

that it's time to save the contents of

our various fields to disk, and so

on.) Second, if the length code is

zero, the string which is the last

item in each DATA statement is

actually information to be dis

played on the screen, so this partic

ular DATA statement does not

cause any input processing (see

lines 1530 and 1540).

Assuming that we do have a

field which requires formatted input

processing, line 1520 causes the

main subroutine at line 1100 to be

called. This subroutine (in line 1100)

displays a line of dots on the screen

which is intended to tell the user the

maximum size of the data he or she

is supposed to input. Line 1110 is a

bit of a trick: Since Atari BASIC does

not allow us to PUT to channel 0

(the screen), we cheat and use non

existent channel 16, which just hap

pens to be translated by BASIC and

the OS into (you guessed it) channel

0. And the two PUTs cause a cursor-

right and then cursor-left movement

to take place. (We do this because

the POSITION statement does not

actually move the cursor—the OS

waits for a subsequent character

output before moving it. These cur

sor movements get the cursor to the

right location without actually

changing the display.)

Special Cases
The CNT variable simply counts

the characters we have passed so

far. It can never be less than zero or

more than the maximum length of

the field we are currently working

on. Then, within the loop, we get a

single keystroke. Lines 1150 and

1160 combine to cause either an

ESCape key or a RETURN key to

force an exit from our formatted

input routine. And line 1170 takes

care of the special case of the back

space character (check any Atari

BASIC or OS reference book to see

which ATASCII codes normally

perform various editing functions).

Finally, in line 1180 (where we

convert lowercase letters into up

percase ones—certainly an optional

process), we begin to start our test

ing. This rather simplistic example

program provides for only three

types of fields: All alphabetic fields

(designated by an A type code), all

numeric fields (designated by an N

type code), and "everything goes"

fields (designated by the £ type

code). Lines 1190 and 1200 validate

the A and N types, respectively.

Note that we also restrict the

number of characters to the maxi

mum (line 1210—and PUT #16,253
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Controlling Keyboard Input 
One of the most powerful fea tures 
of the BASIC language is the IN
PUT statement. Consider: This sin
gle statement allows you to ask the 
user for numbers or strings and al
lows the user to do full-screen edit
ing as he or she enters data. Yet all 
this power has its price. The INPUT 
statement is extremely vulnerable 
and can easily cause programs to 
crash. 

For example, if your program is 
expecting a number and the user 
types a string-KABLOOEY. Ad
mittedly, you can (and should) 
TRAP this kind of error. But what 
about the 'user who delights in 
using the cursor-control keys to 
move all over the screen? Or the 
one who hits the CLEAR key after 
your program has gone to the trou
ble to put 20 lines of information on 
the screen? For a truly professional
looking program, you probably 
want the capability to restrict data 
entry to only those characters 
which you are expecting. And the 
INPUT statement just won't work 
for this. 

BASIC Has The Answer 
Fear not; good old BASIC has an
other answer. Most BASICs provide 
a way to get a single key from the 
keyboard, and Atari BASIC is no 
exception. You simply OPEN the K: 
device on some channel, and then 
GET characters (actually, bytes) 
one at a time from that channel. 
Since the characters you get this 
way are not even echoed on the 
screen, you have a chance to filter 
the user's keystrokes and ignore or 
alter those you don't want. For ex
ample, if you want only digits (for a 
numeric input), you could ignore all 
non-numeric characters. 

Sidelight: This type of problem 
is not unique to BASIC program
mers . Any programmer using a lan
guage which accepts input from a 
screen editor as is built into the 
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Atari eight-bit machines will have 
to decide whether to go to the trou
ble to use methods similar to those I 
am about to describe. 

The program here is an ex
ample which will help familiarize 
you with restricted keyboard input. 
Let's take a closer look at some of its 
inner workings. 

First, because we're using Atari 
BASIC, I have violated my own 
rules and placed the major subrou
tine near the start of the program, 
with the mainline code following. I 
did this because this major subrou
tine is very speed-critical, and every 
little thing that can be done to make 
it run faster is a help. Anyway, line 
1030 immediately sends us to the 
main code, which starts at line 1400. 
Notice the OPEN of the keyboard 
device in line 1430 and the alloca
tion of some strings in line 1440. 

Then, after clearing the screen, 
we begin the main loop of this little 
example. In line 1500 we simply 
READ from some DATA state
ments to find the position, size, and 
type of a field on the screen which 
is to receive our ministrations. We 
have two special cases to take care 
of here: First, if the type code is an 
asterisk, we have exhausted our 
DATA. (In a larger, real-world pro
gram, this would probably indicate 
that it's time to save the contents of 
our various fields to disk, and so 
on.) Second, if the length code is 
zero, the string which is the last 
item in each DATA statement is 
actually information to be dis
played on the screen, so this partic
ular DATA statement does 11 0 1 

cause any input processing (see 
lines 1530 and 1540). 

Assuming that we do have a 
field which requires formatted input 
processing, line 1520 causes the 
main subroutine at line 1100 to be 
called . This subroutine (in line 1100) 
displays a line of dots on the screen 
which is intended to tell the user the 

maximum size of the data he or she 
is supposed to input. Line 1110 is a 
bit of a trick: Since Atari BASIC does 
not allow us to PUT to channel 0 
(the screen), we cheat and use non
existent channel 16, which just hap
pens to be translated by BASIC and 
the OS into (you guessed it) channel 
O. And the two PUTs cause a cursor
right and then cursor-left movement 
to take place. (We do this because 
the POSITION statement does not 
actually move the cursor-the OS 
waits for a subsequent character 
output before moving it. These cur
sor movements get the cursor to the 
right location without actually 
changing the display.) 

Special Cases 
The CNT variable simply counts 
the characters we have passed so 
far. It can never be less than zero or 
more than the maximum length of 
the field we are currently working 
on. Then, within the loop, we get a 
Single keystroke. Lines 1150 and 
1160 combine to cause either an 
ESCape key or a RETURN key to 
force an exit from our formatted 
input routine. And line 1170 takes 
care of the special case of the back
space character (check any Atari 
BASIC or OS reference book to see 
which ATASCII codes normally 
perform various editing functions) . 

Finally, in line 1180 (where we 
convert lowercase letters into up
percase ones-certainly an optional 
process), we begin to start our test
ing. This rather simplistic example 
program provides for only three 
types of fields: All alphabetic fields 
(designated by an A type code), all 
numeric fields (designated by an N 
type code), and "everything goes" 
fields (deSignated by the E type 
code). Lines 1190 and 1200 validate 
the A and N types, respectively. 

Note that we also restrict the 
number of characters to the maxi
mum (line 1210-and PUT #16,253 



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 FIELDS 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

FIELDS, 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. I 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 = 125 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

t.F 1000 REM

M1010 REM PROGRAM TO SHOW

PROTECTED INPUT

KH 1020 REM

Ef 1030 GOTO 1400:REM (TO MA

KE SUBROUTINES FASTE

R)

N 1040 REM

BJ 1050 REM MAIN SUBROUTINE:

LK 1060 REM . X,Y ARE SCREE

N POSITION OF FIELD

JL 1070 REM . L IS MAXIMUM

LENGTH OF FIELD

AH 1080 REM . TYPES IS ONE

CHARACTER FIELD TYPE

CODE

KO 1090 REM

FL1100 POSITION X,Y:PRINT F

ILL$(1,L>;

CO 11 10 POSITION X,Y:PUT #16

,31:PUT #16,30

FJ1120 CNT = 0: FIELD*='">

FH1130 REM MAJOR LOOP

AP I 140 GET #1 ,KEY

BN1150 IF KEY>127 THEN KEY=

KEY-12B

PF1160 IF KEY=27 THEN RETUR

N

AO1170 IF KEY-126 THEN 1230

DA 1180 IF KEY>96 THEN KEY = K

EY-32:REM (LOWER CAS

E SOES TO UPPER)

LB 1190 IF TYPE*="A" THEN IF

KEY<65 DR KEY>90 TH

EN PUT #16, 253-.G0T0

1 130

LK 1200 IF TYPE*-="N" THEN IF

KEY<4S OR KEY>57 TH

EN PUT #16,253:Q0T0

1 130

KP 1210 IF CNT>=L THEN PUT #

16,253:G0T0 1130

FN 1220 PUT #16,KEY

JJ 1230 CNT-CNT+1:FIELD*(CNT

)=CHR*(KEY)

BF 1240 GOTO 1 130

FJ 1250 IF CNT=0 THEN PUT #1

6,253:G0T0 1130

ft! 1260 FIELD*(CNT)=""

ftBI270 PUT #16,KEY:CNT=CNT-

1

DA 12B0 PUT #16,46:PUT #16,3

0

HC 1290 GOTO 1 130

Kl 1300 REM

K 1310 REM THE MAIN CODE

KK 1320 REM

FP 1330 REM IN THIS SAMPLE P

ROGRAM, WE DEFINE TH

E FIELDS

KQ 1340 REM VIA DATA STATEME

NTS

KN 1350 REM

LP1360 REM IN A MORE COUPLE

X PROGRAM, THE INFO

MIGHT COME

EE 1370 REM FROM A FILE

LA 1380 REM

LB 1390 REM

H1400 REM

EA 1410 REM ===== INITIALIZATI

ON ===

KL 1420 REM

PP1430 OPEN #1,4,0, "K: "

CA 1440 DIM FIELD*(40),TYPE*

t 1 ) ,FILL*(40)

MS 1450 FILL*=>1

£H 1460

LA 1470

It 1480

LC 1 490

FA 1500

EL 1510

PH 1520

KF 15 30

HJ 1540

KP 1550

AA 1560

SN 1 570

NO 1580

LD 1590

m 1600

KM 1610

IA 1620

10 1630

CO 1640

AP 1650

HI 1660

KE 1670

IH 16B0

IC 1690

KE 1700

CB 1710

GRAPHICS 0

REM

REM NOW A SIMPLE LOO

P TO BEJ DATA FOR FI

ELDS ON* SCREEN
REM

READ X,Y,L,FIELD*:TY

PE*=FIELD*

IF TYPE*="»" THEN PO

SIT ION 2,20:STOP

IF LO0 THEN GOSUB 1

100:GOTO 1500

POSITION X,Y:PRINT F

IELD*;

GOTO 1500

REM

REM IN A REAL PROGRA

M, THE DATA FROM THE

REM FIELDS WOULD NOW

BE MANIPULATED IN S

OME

REM WAY (PERHAPS PLA

CED IN A DISK FILE)

REM

REM ================

REM

REM DATA TO DEFINE T

HE FIELDS FOLLOW

REM

DATA 7,2,0,NAME

DATA 3,4,0,ZIP CODE

DATA 2,7,0,MISCELLAN

EOUS COMMENTS:

DATA 12,2,20,A

DATA 12,4,5,N

DATA 4,8,30,E

DATA 7,15,0,=== THAT

'S ALL FOLKS ===

DATA 0,0,0,* ©

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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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. I 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? 
116S If KEY - 12S 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 dlgits after the deci
mal point-what should you do? 

Formatted Screen Data Entry 
(F 1000 REM 
~10 10 REM PROGRAM TO SHOW 

PROTECTED INPUT 
tH 1020 REM 
U1030 GOTO 1400 :REH (TO I1A 

KE SUBROUTINES FASTE 
RI 

I:J 1040 REM 
~ 1050 REM MAIN SUBROUTINE: 
l"1060 REM X,V ARE SCREE 

N POSITION OF FIELD 
Jl1070 REH L IS MAXIMUM 

LENGTH OF FIELD 
~ 1080 REH TYPE. IS ONE 

CHARACTER FIELD TYPE 
CODE 

KO U!l90 REH 
flllB0 POSITION X.Y:PRINT F 

ILLS(1 , L) ; 
1:0 1110 POSITION X,Y:PUT *16 

,31:PUT *16,30 
FJ 1120 CNT-0: F I ELDt-"" 
FII 1130 REM MAJOR LOOP 
At 1140 GET 11,KEY 
~11~0 IF KEY) 127 THEN KEY= 

KEY- 128 
ff 1160 IF KEY-27 THEN RETUR 

N 
AD 117~ IF KEY-126 THEN 12~~ 

OA 1180 I F KEY ) 96 THEN KEY-K 
EY-32:REM (LOWER CAS 
E GOES TO UPPER) 

LB 119121 IF TYPES-"A" THEN IF 
KEY < 6~ OR KEY)9I2J TH 

EN PUT .16,2~3:GOTO 
113121 

LK 120121 IF TYPES-"N" THEN IF 
KEY ( 48 OR KEY)~7 TH 

EN PUT .16,2~3:GOTO 
1130 

~121I2J IF CNT ) -L THEN PUT. 
16,2~3:GOTO 1130 

FII 1220 PUT .16, KEY 
JJ 1230 CNT-CNT+ 1: FIELD. (CNT 

) - CHRS(KEY) 
flf 1240 GOTO 113121 
f J 1250 IF CNT-e THEN PUT 81 

6,253:GOTO 1130 
AI 126e FIELD.(CNT}="" 
AB 1270 PUT .16,KEY:CNT=CNT-

M 1280 PUT 816,46:PUT 816,3 
o 

"~ 129I2J GOTO 11 30 
U 1300 REM 
"~1310 REM THE MAIN CODE 
n 1320 REM 
FP133e REM IN THIS SAMPLE P 

ROGRAM, WE DEFINE TH 
E FIELDS 

~1340 REM VIA DATA STATEME 
NTS 

I:N 1350 REM 
~ 1360 REM IN A MORE COMPLE 

x PROGRAM, THE INFO 
MIGHT COME 

IT 1370 REM FROM A FILE 
LA 1380 REM 
LB 1390 REM 
~J 140121 REM 
fA 141121 REM ..... INITIALIZATI 

ON ---
~l 1420 REM 
PP 143121 OPEN 11,4,13, "K:" 
CA 1440 DIM FIELD. (40), TYPES 

(l),FILLS(40) 

flS 1459 FILLS ... " .•..... •.• ... 

~1469 GRAPHICS" 
LA 147121 REM 
IC1480 REM NOW A SIMPLE LOO 

P TO GST DATA FOR FI 
ELDS ON SCREEN 

lC 1499 REM 
fA 151210 READ X,Y,L,FIELD.:TY 

PES=FIELD. 
[ll~10 IF TYPES-"t" THEN PO 

SITION 2,20:STOP 
PH 1520 IF L < )0 THEN BOSUB 1 

le0:BOTO 159121 
KF 15311' POSITION X,Y:PRINT F 

IELD.; 
"J 1 ~4e GO TO 1511'0 
rp 1550 REM 
AA lS60 REM IN A REAL PRDGRA 

M. THE DATA FROM THE 
~1~70 REM FIELDS WOULD NOW 

BE MANIPULATED IN S 
OME 

ND15B0 REM WAY (PERHAPS PLA 
CEO IN A DISK FILE) 

l D 1590 REM 
~160e REM ===========c===_ 

~fI 161121 REM 
IA 1620 REM DATA TO DEFINE T 

HE FIELDS FOLLOW 
k'D 1630 REM 
~1640 DATA 7,2,0,NAME 
~16~e DATA 3,4,e,ZIP CODE 
HI 16611' DATA 2,7,0,MISCELLAN 

EOUS COMMENTS: 
Kf 16711' DATA 12,2,20,A 
IKI6Be DATA 12,4,S,N 
Ie 1690 OATA 4,8,312J,E 
KE 17121121 DATA 7,15,121,=""" THAT 

'S ALL FOLKS "" .. .,. 
C8171e DATA 0,121,121,* «l 
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additional 

information from 
advertisers in 
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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 many other tools.

The program works with most

popular graphics printers, color and

dot-matrix, and is compatible with the

PaperCUp Elite word processor for the

ST.

Batteries Included, 30 Mural St.,

Richmond Hill, Ontario, Canada L4B 1B5.

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

DISK LIQUIDATION!
PREMIUM QUALITY! 5 YEAR WARRANTY!

UNITECH
24V Thorndlkt Street

Cimbrfriff. M* O2I41-1S82 *
fnqufrJti (MOUj.iJ.i-0.ir2

In ■.■..-.■ i.:,■."['sm-CH

(800)621-8272

character and work on the Apple II-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 II, II+,

lie, and lie 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.

Mindscape, Inc., 3444 Dundee Rd.,

Northbrook, 11 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.

Digital Engineering and Design,

2718 SW Kelly, Suite C165, 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 II-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.,

San Mateo, CA 94404.

Circle Reader Service Number 207.
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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 many other tools. 

The program works with most 
popular graphics printers, color and 
dot-matrix, and is compatible with the 
PaperClip Elite word processor for the 
ST. 
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character and work on the Apple II-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 MIlSic, an introductory 
music program for ages 7 and older; 
Sticky bear 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 II , 11+ , 
lie, and lIe 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. Tire 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. 

Tile 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; 
Tlte Perfect College is free with a pur
chase of Tile Perfect Score, an SAT prep
aration program also from Mindscape. 

Milldscape, IIIC. , 3444 DUlldee Rd., 
Nortllbrook, 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. 
Blazillg Paddles , and other popular 
graphics programs, and it comes with a 
programmer's utility package that al
lows programmers to use the image
captu ring algorithms in the ir own 
programs. 
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2718 SW Kelly, Suite CI6S, Portlalld, OR 
97201. 
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Space Bailie Simulation 
Star Fleet 1: Th e 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 In terstel 
and is the first in a series of advanced 
space-battle simulations. 

The progra m is available for 
$49.95 for IBM, Apple II-series, and 
Atari eight-bit computers; $"39.95 for 
Commodore 64 and 128 computers; 
and $55 for Amiga, Atari ST, and Mac
intosh computers. 
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THE LOWEST

PRICES

THE BEST

SERVICE

PHONE

LINES

OPEN

10-6 E.S.T.

M-FELECTRONIC ONE*

CALL C614J 864-9994 • P.O. Box 13428 • COLUMBUS. OHIO 43213

CE commodore
HARDWAREHARDWARE

C128COMPUTER 259.99

C64 COMPUTER 149.99

64C COMPUTER 179.99

DISK DRIVE 1541C 179.99

1571 DISKDRIVE 239.99

MONITOR 1802 179.99

1902A RGB MONITOR 279.99

MPS 1000 PRINTER 239.99

1350MOUSE 44.99

1670 1200 BAND MODEM . . . 149.99

PRINTERS

STARNX10. . . 219.99

EPSON LX80 .229.99

PANASONIC 10801 219.99

PANASONIC 1091 I 259.99

SEIKOSHASP10O0VC 169.99

CITIZEN120D 169.99

STARSG10C 189.99

MISC. HARDWARE/MONITORS

TYMAC INTERFACE 39.99

PPI INTERFACE 34.99

XETECJR 36.99

XETECSR 56.99

TOTAL COMM. MODEM 29.99

SAMSUNG 14"COLOR

MONITOR 149.99

NAP AMBER 12" MONITOR . . . .69.99

ATARI-

HARDWARE

65XE 64k COMPUTER 69.99

800XL 64k COMPUTER 69.99

130XE 128k COMPUTER ...119.99

1050 DISK DRIVE 124.99

ASTRA (THE ONE) 249.99

PRINTERS

STARNX10 219.99

STAR 1210 (ST.) 179.99

PANASONIC 10801 219.99

PANASONIC 1091 I 259.99

EPSON LXBO 229.99

TRACTOR (I-X80) 24.99

ATARI 1027 99.99

ATARI XM801 179.99

ATARI HARDWARE

ACCESSORIES

P.R. CONNECTION 54.99

US DOU8LER W/O DOS 29.99

USDOUBLER 49.99

XM301 MODEM 37.99

R-TIME8 44.99

RAMBOXL 36.99

SUPRA 1000E MODEM 34.99

SUPRA MICRO PRINT 26.99

SUPRA 1150 INTERFACE 39.99

XETEC INTERFACE 39.99

ATARI 850 109.99

VOICE MASTER 59.99

APEFACE(1200XLONLY) 12.99

SUPRA MICRO STUFFER (64k). 59.99

DISKETTES

SONY S/S D/D 5%" 6.99/10

BASF S/S D/D 5W" 7.99/10

MAXELL S/S D/D5'A" 8.99/10

CENTECHS/SDJDSV*" 4.99/10

ELEPHANT DIS DID 5'A" , , . .8.99/10

NASHUA SIS DID 5'A" 7.99/10

SOFTWARE

KARATEKA 19.99

PRINTSHOP 27-99
PRINTSHOPCOM 24.99

PRINT SHOP LIB 14.99

F-15 22.99
SILENTSERVICE 22.99

LEADER BOARD 24.99

ARCHON 11.99

ONE ON ONE 11.99

FOOTBALL 11.99
MAIL MONSTERS 11.99

MULE 11-99

MUSIC SET 11.99

PINBALLCONS 11.99

SEVENCITIES 11.99

BARDSTALE 24.99

SKY FOX 24.99

SUBLOGIC FOOTBALL 29.99

SUBLOGIC BASEBALL 26.99

FAST LOAD 24.99

MACH5 22.99

MACH128 29.99
WORD WRITER 12B 29.99

SUPER PASCAL 49.99

JANE 34.99

NEWSROOM 29.99

CLOSEOUTSOFTWARE

ALL QUALITIES ARE LIMITED

ALF COLOR CAVES 3.99

DANCE FANTASY 3.99

WEBSTER WORD GAME 3.99

LOGIC LEVELS 3.99

SEAHORSE 6.99

HEY DIDDLE DIDDLE 3.99

TRAINS 3.99

UP FOR GRABS 3.99

RHYMES/RIDDLES 3.99

TURTLETOYLAND 2.99

DUCKSAHOY 3.99

ESPIAL 2.99

FRACTION FEVER 3.99

JUKEBOX 3.99

STORYMACHINE 3.99

COSMIC LIFE 3.99

DELTA DRAWING 3.99

FACE MAKER 3.99

MR. ROBOT 4.99

GYRUSS 3.99

DIG DUG 4.99

JAWBREAKER 4.99

WIZARD PRINCESS 7.99

SAMMY LIGHTFOOT 4.99

TREASURE ISLAND 9.99

DALLAS QUEST 9.99

JUPITER LANDER 4.99

POPEYE 6.99

RADAR RAT RACE 4.99

THRESHOLD 6.99

LINKING LOGIC 4.99

ALPHA BUILD 4.99

ALPHABET ZOO 3.99

COCONOTES 3.99

UP&ADD'EM 4.99

MOVIE CREATOR 4.99

KORONIS RIFT 14.99

THE EIDOLON 14.99

RESCUE ON FRACTALUS 14.99

SUSPENDER 7.99

DEADLINE 7.99

SEA SPELLER 4.99

MEMORY MANOR 4.99

EASY FINANCE 3.99

MATH 1.2,3.4 6.99

DECATHLON 8.99

BC QUEST FOR TIRES 6.99

RENDEZVOUS W/RAMA 9.99

DRAGONWORLD 9.99

AMAZON 9.99

COMPUTER BASEBALL 12.99

EAGLES 12.99

FAHRENHEIT 451

WIZZARDOFOZ 9.99

BELOW THE ROOT 9.99

ALICE IN WONDERLAND 9.99

SONY S/S D/D 3'^" 13.99/10

VERBATIM S/S D/D 3Vi" . .13.99/10

SONY SIS DID 3V4" 18.99/10

ATARI SOFTWARE

ATARI WRITER 24.99

ATARIWRITERPLUS 29.99

LOGO 26.99

MICROSOFT BASIC 19.99

MACRO ASSEMBLER 19.99

ASSEMBLER EDITOR 19.99

SYNFILE 29.99

SYNCALC 29.99

PRINTSHOP 27.99

PAPER CLIP W/SPELL 37.99

MUSIC PAINTER 7.99

PROOF READER 14.99

HOME PLANETARIUM 27.99

SILENTSERVICE 27.99

BASICXE 46.99

ULTIMA IV 39.99

STAR RAIDERS II 17.99

TENNIS 12.99

POLE POSITION 12.99

FOOTBALL 12.99

MISSION ASTEROIDS 7.99

ULYSSES 7.99

DARKCRYSTAL 7.99

ACTION 46.99

SILENTBUTLER 15.99

FLIGHT SIMULATOR II 29.99

PACMAN 2.99

STAR RAIDERS 2.99

ASTEROIDS 4.99

QIX 6.99

DIG DUG 8.99

ROBOTRON 6.99

MS. PACMAN 8.99

JUNGLE HUNT 8.99

JOUST 12.99

E.T 2.99

DONKEY KONG 8.99

MUSIC COMPOSER 4.99

ELECTRONIC

ONE
8-BIT ATARI SOFTWARE

SPECIALS

MINER 2049ER 4.99

RIVER RAID 6.99

POPEYE 6.99

DEFENDER 2.99

OIL'SWELL 4.99

COMPUTER BASEBALL 12.99

GEMSTONE WARRIOR 12.99

Q-BERT 6.99

SKYWRITER 3.99

HOME FILING MANAGER 2.99

SPRINGER 3.99

MUSIC COMPOSER 3.99

MILLIPEDE 6.99

TOPPER 3.99

CROSSFIRE 4.99

BC QUEST TIRES 6.99

PITFALL 6.99

FACE MAKER 3.99

UP FOR GRABS 3.99

DELTA DRAWING 3.99

FRACTfON FEVER 3.99

HEY OIDDLE DIDDLE 3.99

ADVENTURE CREATOR 3.99

NIBBLER 4.99

MEMORY MANOR 6.99

LOGIC LEVELS 6.99

SALESMAN EXPENSE 3.99

AQUATRON 4.99

SPACE INVADERS 6.99

KABOOM 4.99

MEGAMANIA 3.99

MATTERHORN 6.99

PITFALL II 6.99

FROGGER 6.99

ATARI

ST

ATARI 520ST
• BLACK & WHITE MONITOR

• 360k DISK DRIVE

• BUILT IN TOS

■ 512k KEYBOARD

• SOFTWARE

ALL FOR

64800
LIMITED QUANTITIES

520 ST

COLOR SYSTEM

798°°
ST SOFTWARE

PERSONAL PASCAL 49.99

HACKER II 29.99

SPIDERMAN 14.99

BRIDGE40 19.99

STRIP POKER 27.99

N. VISION 27.99

DEGAS 27.99

ROGUE 27.99

SUN DOG 27.99

THEPAWN 29.99

WINTER GAMES 26.99

LEADER BOARD 26.99

SUPER HUEY 26.99

PRINT MASTER 26.99

DATA MANAGER ST 49.99

QUANTITIES ARE LIMITED — DON'T BE LATE TO ORDER

HOW TO ORDER: CASHIER CHECK. MONEY ORDER. MASTERCARD" OR VISA* (ADD 4% FOR CHARGE CARDS)... NO PERSONAL CHECKS ... NO C.O.O/S . . . SHIPPED

U.P.S ALL PRICES SUBJECT TO CHANGE WITHOUT NOTICE.

SHIPPING: ADD $3.00 ON ALL ORDERS UNDER $100.00 . . . ADD $5.CO 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.O.

POLICIES: NO RETURNS WITHOUT A RETURN AUTHORIZATION ... NO RETURNS UNLESS OEFECTIVE. ALL DEFECTIVES WILL BE EXCHANGED ... NO EXCEPTIONS.

PLEASE SPECIFY . . .

CALL OR WRITE FOR FREE CATALOG

CALL ELECTRONIC ONE (614) 864-9994 P.O. BOX 13428 COLUMBUS. OHIO 43213

THE LOWEST 
PRICES 

THE BEST 
SERVICE ELECTRONIC ONE * 

PHONE 
LI NES 
OPEN 

10·6 E.S.T. 
M·F 

CALL (614J 864-9994 • P.O. Box 13428 • COLUMBUS. OHIO 43213 

C;AR~A~rnrnodore 
C,28COMPUTEA . . 259.99 
C&4 COMPUTER ........ 149.99 
64C COMPUTER ............ 179.99 
DISK DRIVE 154,C 179.99 
1571 DISK DRive ............ 239.99 
MONITOR 1802 ... 179.99 
' 902A AGB MONITOR . .. ..... 279.99 
MPS 1000 PRINTER . . . 239.99 
1350 MOUSE •... 44.99 
1670 I200BANDMODEM . 149.99 

PRINTERS 
STAR NX,O •••••••••••••.•. 219.99 
EPSON LX80 •••• 229.99 
PANASONIC 1080 I ..... 219.99 
PANASONIC 10911 •.•••• 259.99 
SEIKOSHA SPHIOOVC •...... 169.99 
CITIZEN 1200 . . 169.99 
STAASGIOC . . .. 189.99 

MISC. HARDWARE/MONITORS 
TYMAC INTERFACE ....• 39.99 
PPIINTERFACE . . .34.99 
XETEC JR .. •.........••..••. 36.99 
XETEC SR. •• . . .. .. ....... 56.99 
TOTAL COMM. MODEM ... . . 29.99 
SAMSUNG 14" COLOR 

MONITOR . .. 149.99 
NAP AMBER 12" MONITOR .... 69.99 

HARDWARE 
65XE 64k COMPUTER ......... 69.99 
aooXL 64k COMPUTER .. 69.99 
130XE 128k COMPUTER ...... 119.99 
1050 DISK DRIVE . . . 124.99 
ASTRA(THEONE) . . .... 249.99 

PRINTERS 
STAR NX10 ................ 219.99 
STAR 1210 (ST.) . . .. 179.99 
PANASONIC 1080 I ...... 219.99 
PANASONIC 10911 . 259.99 
EPSON LX80 ............ 229.99 
TRACTOR (LXBO) . . . ...... 24.99 
ATARI 1027 . . .......... . 99.99 
ATARI XM801 ... . . .... 179.99 

ATAR! HARDWARE 
ACCESSORIES 

P.R.CONNECTION .. . .... 54.99 
USDOUBLERWIODOS ....... 29.99 
US DOUBLER . . . . 49.99 
XM301 MODEM . . ........ 37.99 
R· TIME 8 . 44.99 
AAMBOXL ... . ... 36.99 
SUPRA 1000E MODEM . . .. 34.99 
SUPRA MICRO PRINT . . .... 26.99 
SUPRA llSO INTERFACE . .. ... 39.99 
XETECINTERFACE .......... 39.99 
ATARI 850 . ,... . . . . ... 109.99 
VOICE MASTER . . . 59.99 
APE FACE (I200XL ONLY) ... .. 12.99 
SUPRA MICRO SruFFER (64k) .. 59.99 

DISKETTES 
SONY SIS D/D5Y." . . ... . 6.99110 
BASF SIS DIDSY. " .. ....... . 7.99110 
MAXELL SIS DIDSY." . ....... 8.991 10 
CENTECH SIS DID 5v. " ... ... 4 .99/10 
ELEPHANT DIS DID 5V." . ... 8.991 10 
NASHUAS/SOID5Y." .... .. . 7.99/10 

SOFTWARE 
KARATEKA . . .... 19.99 
PRINTSHOP .. . .... 27.99 
PRINT SHOP COM. 24.99 
PRINT SHOP LIB ............. 14.99 
F· 15 . . .............. 22.99 
SILENT SERVICE . . .. .... 22.99 
LEADER BOARD .24.99 
ARCHON . . .... 11 .99 
ONE Ot~ ONE . . 11 .99 
FOOTBAll ... . 11 .99 
MAIL MONSTERS ............ 11.99 
MULE ... 11.99 
MUSIC SET. . . ... 11 .99 
PINBALL CONS. . . . 11.99 
SEVEN CITIES . . ........ 11.99 
BARDS TALE . . .. 24.99 
SKY FOX . . 24.99 
SUBLOGIC FOOTBALL .... 29.99 
SUB LOGIC BASEBALL ........ 26.99 
FAST LOAD ....... 24 .99 
MACH5 . . .. . 22.99 
MACH 12B . . ......... 29.99 
WORD WRITER 128 ... ...... . 29.99 
SUPER PASCAL . . . ..... 49.99 
JANE . .34.99 
NEWSROOM . . ..... 29.99 

SONY SIS DID 3W' . 
VERBATIM SIS DID 3W' 
SONY SIS 010 3W ' 

.. 13.99110 
... 13.99110 
... 18.99110 

ATARI SOFTWARE 
ATARI WRITER . . .. 24.99 
ATARI WRITER PLUS ...... 29.99 
lOGO . . 26.99 
MICROSOFT BASIC .. . ... 19.99 
MACRO ASSEMBLER ......... 19.99 
ASSEMBLER EDITOR .. . ... 19.99 
SYN FILE .. 29.99 
SYNCALC ........... . ... . 29.99 
PRINT SHOP ..... 27.99 
PAPER CUP W/SPELl. . .... ... 37.99 
MUSIC PAINTER . . . ... 7.99 
PROOF READER . . .. 14.99 
HOME PLANETARIUM .. 27.99 
SILENT SERVICE .... 27.99 
BASIC XE ................... 46.99 
ULTIMA IV . . ...... . . 39.99 
STAR RAIDERS II . . ..... 17.99 
TENNIS . . ................ 12.99 
POLE POSITION ... 12.99 
FOOTBALL ................. 12.99 
MISSION ASTEROIDS .... 7.99 
ULYSSES .... 7.99 
DARK CRYSTAL ....... ........ 7.99 
ACTION ..................... 46.99 
SILENT BUTLE R . .. ......... I S.99 
FLIGHT SIMULATOR II . .29.99 
PAC MAN ...... 2.99 
STAR AAlDERS . . .2.99 
ASTEROIDS .. .4.99 
QIX .... 6.99 
DIG DUG .8.99 
ROBOTRON .................. 6.99 
MS. PAC MAN ............... 8.99 
JUNGLE HUNT . .8.99 
JOUST ..................... 12.99 
E.T. . ........ 2.99 
DONKEY KONG . .............. 8.99 
MUSIC COMPOSER . . ..... 4.99 

CLOSEOUT SOFTWARE 
AU OUAUTfES ARE UMfTED 

ALFCOLOR CAVES ... . 3.99 
DANCE FANTASY . . . . .3 .99 
WEBSTER WORD GAME . . .3.99 
LOGIC LEVELS .... 3.99 
SEAHORSE . . .... 6.99 
HEY DIDDLE DIDDLE ..... .. .. . . 3.99 
TRAINS . . ........ . 3.99 
UP FOR GRABS .. . .... 3.99 
RHYMESIRIDDLES .. 3.99 
TURTLE TOYLAND ........ 2.99 
DUCKS AHOY 3.99 
ESPIAL ... . ...... . .2 .99 
FRACTION FEVER . . .. 3.99 
JUKE BOX ..... 3.99 
STORY MACHINE .3.99 
COSMIC LIFE . . ... 3.99 
DELTA DRAWING .. 3.99 
FACE MAKER . . ... . .. ... 3.99 
MR. ROBOT ......... . .... 4.99 
GYRUSS . . ... 3 .99 
DIGDUG .. . .. 4.99 
JAW BREAKER .. . ...... .. ... 4.99 
WIZARD PRINCESS .... ....... 7.99 
SAMMY LIGHTFOOT .... . .... .4.99 
mEASURE ISLAND .. 9.99 
DALLAS QUEST .9.99 

ELECTRONIC 
ONE 

8-81T ATAFU SOFTWARE 
SPECIALS 

MINER 2049ER ................ 4.99 
RIVER RAID ..... 6.99 
POPEYE . . .... 6.99 
DEFENDER ... 2.99 
OIL'SWELL .... ... ... . ...... . 4.99 
COMPUTER BASEBALL .. . ... . 12.99 
GEMSTON E WARRIOR ........ 12.99 
Q.BERT ............ . ....... 6.99 
SKYWRITER ... . .3.99 
HOME FILING MANAGER ....... 2.99 
SPRINGER ............ .. ... . , 3.99 
MUSIC COMPOSER . . . .. 3.99 
MILLIPEDE ... . 8.99 
TOPPER ...... .. .... . . ..... .. 3.99 
CROSSFIRE . . . . . . . .4.99 
BC QUEST TIRES . . . ...... 6.99 
PITFALL ...... .. .. . 6.99 
FACE MAKER . .......... . .. 3 .99 
UP FOR GRABS . . . .3.99 
DELTA DRAWING ............ . 3.99 
FRACTION FEVER .. .... . ...... 3.99 
HEY DIDDLE DIDDLE . . .. 3.99 
ADVENTURE CREATOR . .. .. ... 3.99 
NIBBLER ........... .. ...... . 4.99 
MEMORY MANOR ....... . ..... 6.99 
LOGIC LEVELS ........ 6.99 
SALESMAN EXPENSE . .. . . .... 3.99 
AOUATRON .... . .......... 4.99 
SPACE INVADERS ....... 6.99 
KABOQM ... 4.99 
MEGAMANIA ... ....... . .. . . .. 3.99 
MATTE RHORN ..... . ... . ..... 6.99 
PITFALL II . . . .6.99 
FROGGER . ...... . 6.99 

JUPITER LANDER ............ .4.99 
POPEYE ...... . .............. 6.99 
RADAR RAT RACE . . ... 4.99 
THRESHOLD . . . . . 6.99 
LINKING LOGIC . . ... 4.99 
ALPHA BUILD . . . . . ... .4.99 
ALPHABET ZOO .............. 3.99 
COCONOTES . . ... 3.99 
UP&ADD'EM ... ............ 4.99 
MOVIE CREATOR ............. 4.99 
KORONIS RIFT .. ............. 14.99 
THE EIDOLON .. . . ..... 14.99 
RESCUE ON FRACTALUS . .. 14.99 
SUSPENDER ..... . . .... 7.99 
DEAD LINE .. . .. 7.99 
SEA SPELLER . . . .4.99 
MEMORY MANOR . .4.99 
EASY FINANCE ... 3.99 
MATH 1,2,3,4 .. .... ........... 6.99 
DECATHLON . . . B.99 
BC QUEST FOR TIRES ..... 6.99 
RENOEZVOUSW/RAMA ... 9.99 
DRAGON WORLD .. .9.99 
AMAZON . . . . . . . . . . . . . . .. .9.99 
COMPUTER BASEBALL ....... 12.99 
EAGLES .... .. ............. 12.99 
FAHRENHEIT 451 . 
WIZZARD OF OZ 
BELOW THE ROOT 
ALICE IN WONDERLAND 

ATARI 
ST 

..... 9.99 
.... 9.99 

.. 9.99 

ATARI520ST 
• BLACK & WHITE MONITOR 
• 360k DISK DRIVE 
• BUILT IN TOS 
• SI2k KEYBOARD 
• SOFTWARE 

ALL FOR 

64800 
LIMfTED QUANTITIES 

520 ST 
COLOR SYSTEM 

79800 
ST SOFTWARE 

PERSONAL PASCAL ..... 49.99 
HACKER II ... 29.99 
SPIDERMAN . . . . 14.99 
BRIDG E 40 . . .... 19.99 
STAIPPDKER .......... 27.99 
N. VISION . . ......... 27.99 
DEGAS ... . ... 27.99 
ROGUE .. . ............... 27.99 
SUN DOG . . ... 27.99 
THE PAWN . . .......... 29.99 
WINTER GAMES . . ..... 26.99 
lEADER BOARD . . .. 26.99 
SUPER HUEY . . ......... 26.99 
PRINT MASTE R . .26.99 
DATA MANAGER ST . . .. ... . ... 49.99 

QUANTITIES ARE LIMITED - DON'T BE LA 7E TO ORDER 

HOW TO ORDEA: CASH IER CHECK, MONEY ORDER, MASTE RCARD' OR VISA · (ADD 4% FOR CHARGE CARDS) ... NO PERSONAL CHECKS .. . NO C.O.D.'S ... SHIPPED 
U.P.S .... ALL PRICES SUBJECT TO CHANGE WITHOUT NOTICE. 
SHIPPING: ADD $3.00 ON ALL ORDERS UNDER $100.00 ... ADD $5.00 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.O. 
POLICIES: NO RETURNS WITHOUT A RETURN AUTHORIZATION ... NO RETURNS UNLESS DEFECTIVE. ALL DEFECTIVES WilL BE EXCHANG ED . . . NO EXCEPTIONS. 
PLEASE SPECIFY . 

CAU OR WRITE FOR FREE CATALOG 

CALL ELECTRONIC ONE r614J 864-9994 P.O. BOX 13428 COLUMBUS. OHIO 43213 



CAPUTE!

Biker Dave For Atari

The Atari version of this game from the

November 1986 issue (Program 1, p.

42) has errors of two different types.

First, the program contains a number of

bugs that were not initially detected in

testing. The program sometimes prints

invisible ramps, prints ramps that inter

fere with the tubes, or omits ramps. It

also generates occasional unexplained

crashes, and neglects to clear the

player/missile area to prevent player/

missile shapes from interfering with the

title and end-of-game screens. To cor

rect these problems, make the follow

ing changes and additions:

DD1140 FOR 1=1 TO 20:POKE 705

, 16» CRND(0) * 15) :POKE 7

06,16*<RND(0)*15):IF P

RO THEN POKE 707,16*(R

ND<0)tIS)

Drl 1 153 FDR 1 = 0 TO 2

BE I 154 IF NOT <PRO) AND 1 = 2

THEN 1156

IK 1155 IF PEEK (705+1 )-INT (PEE

K(705+I)/16)*16<4 THEN

POKE (705+1>,a

FF 1156 NEXT I

m 1220 POSITION 14,13:? TCARS

;!CARS=CARS+1:TCARS=TC

ARS+CARS:IF CARS>10 TH

EN DONE=1:GOTO 1310

LF 1315 FOR PP=5324S TO 53251:

POKE PP,0:NEXT PP

CE1615 PP = ADR (P0») :FOR YY = PP +

256 TO PP+1023:POKE YY

,0jNEXT YY

CF 2S30 P0* ( 1 , 255> =BL* ( 1 , 255) :

POKE 53243,50:POKE 532

49,139:P0KE 707,0:POKE

53251, 120:POKE 53250,

180

Second, a problem with our lister pro

gram caused all inverse-video charac

ters in the listing to appear as solid

inverse-video blocks. The following

lines should be changed as shown:

Alt 2950 POSITION 1,2s? "(fiJ

(BJfCXOJCEHFJtGJdl)"

:REM CONTROL fi,B,C,D,E

,F,G,H

KS 2960 POSITION 1,3:? " < I >

__mnrrr":REM CONTROL I

,J,K,L,M,N,O,P

OX 3000 IF PRO THEN POSITION 1

5,5:? "S!":PaSITIDN 15

,6:? "[TJE" : POKE 707.152

00 3040 POSITION 1,10:? "ouopq

COMPUTE! Disk For Atari

The October-December 1986 COM

PUTE! Disk for Atari contains two pro

grams that should not have been

included, and is missing one that

should have appeared. First, the pro

gram MLSTRING.SEP, which is on the

disk, but does not appear on the menu,

is an accidental repeat of the program

for the "Stringing Atari Machine Lan

guage" article in the September 1986

issue. More significantly, when you se

lect the menu item for the program

from the October 1986 "INSIGHT:

Atari" column, you get the program

RAMDISK.SEP. This, unfortunately, is

not the Atari 800XL RAMdisk program

from the column, but instead is an acci

dental repeat of the "Atari 130XE Auto

mated RAM Disk" program from the

September 1986 issue, which will not

work on the 800XL. Bill Wilkinson's

800XL RAMdisk program is not on the

October-December disk. It will be in

cluded on the January-March 1987

COMPUTE! disk for Atari. -

NEW! 3.0
Improved Software

Now Available

We specialize in Atari ®
& Software copy systems.

THE 1050 DUPLICATOR™: The most powerful disk drive copy

system ever developed for the ATARI®.

• The main purpose of the Duplicator Is to copy
dlsksl You will be able lo copyjust about any disk* The

copies you make will run on any Atari drive Copies

made with the Duplicator will run on any disk drive,

unlike our competition whose copies will only run

on their own drives. The Duplicator is fully automatic.

You need only insert source and destination disks.

Custom formats will be read and in turn reproduced

on the backup copy disk Our device will reproduce

any custom format or heavily copy-guarded scheme,

bad sectors, double sectors. 19 through 24 sector

formats will present no problem to the Duplicator

• You wilt stilt have single density, density and one

half, and double density. When you have a

Duplicator installed in a 1050 drive, that drive will be

turned into true double density. You will have twice

the disk storage. Your drive will be compatible with

other double density drives as The Rana Indus.

Percom. etc.

• High speed read 4 write. Your disk drive will read

and load all of your software, saving wear and tear on

your drive The 1050 drive now reads one sector at a

time This is stow and inefficient With the Duplicator

installed you will read eighteen sectors in the time it

takes standard, unenhanced drives to read one

• User friendly disk software will be Included with

every Duplicator. A simple, menu driven program will

allow you to copy all of your software It will back-up

many new programs never before possible Example:

Goonles and Never Ending Story by Datasoft"

(weak sector), Hardball by Accolade", Apshl Trilogy

by Epyx'' (Fuzzy Track 39). Yes. the Duplicator is

now backing-up disks protected by the WEAK and

FUZZY sectors and the copies will run on any drive

and computer.

• EASY 5-MINUTE INSTALLATION

• Fully Compatible with XL and New XE Series.

414995
Rus S3 50 tor Snipping & Handling

Add ?% Outside USA
*N.Y Store Residents odd T,i%

Sales T01
Dealer inquires are welcome, ca 1

f« quantity price quote

Duplicator price may increase Cue 'o

component shortage and price increases

"Constantly Working on New Products and Software."

DUPLICATING TECHNOLOGIES inc.
Formerly Gardner Computing

99 Jericho Tpke., Suite 202, Jericho, NY. 11753

DUPLICATING TECHNOLOGIES IS

PROUD TO PRESENT

THE 520 ST

DUPLICATOR™
Our Famous 1050 DUPLICATOR has
now been converted to service the

ATARI" 520 ST. This is a revolutionary,
new. software only, disk copy system.

Now you can back-up heavily copy-
guarded and protected disks. And.

most important, if new forms of soft

ware protection should appear on the

market. Duplicating Technologies will
provide you with the necessary

software upgrades.

$3995
Our exclusive ST

DUPLICATOR■" comes

complete with user

(riendly software and

instructions. * Wos S3 50 snipping
Ada 7% Outside lisa

*NY. State PesiCeiTs odcf 7'-.%
Sales Tat

T£CHNtCAl

info only (516) 333-5504, 5712
WEEKDAY '

OBDERSONLY (516)333-5805 j
EVE. A WKEND. ■—■

OBDEHSONLY (516) 333-5950 —-

TERMS: We accept American Express. Visa. MasterCard ana C.O.D orders. Foreign orders must be in US dollars. All personal checks allow 1a day to clear Shipping 7-Waays

Biker Dave For Alarl 
The Atan version of this game from the 
November 1986 issue (Program 1, p. 
42) has errors of two different types. 
First , the program contains a number of 
bugs that were not initially detected in 
testing. The program sometimes prints 
invisible ramps, prints ramps that inter
fere with the tubes, or omits ramps. It 
also generates occasional unexplained 
crashes, and neglects to clear the 
player/ missile area to prevent player/ 
missile shapes from interfering with the 
title and end-oi-game screens. To COT

rect these problems, make the follow
ing changes and additions: 

DD 1140 FOR 1- 1 TO 20:POKE 70S 
,16.(RNDI0,.lS ) : POKE 7 
06,16* (RND (0) '15 > : IF P 
RD THEN PO KE 707,1 bl eR 
ND(0)tI5) 

D111 153 FOR 1-0 TO 2 
B[ 1154 IF NOT <PRO) AND 1=2 

THEN 1156 
II: 1155 I F PEEK (705+ I) - I NT (PEE 

K<705+I)/16)t16(4 THEN 
P OKE (705+1),8 

FF 1 1!56 NEXT I 
N61220 POSITION 14,1 3 : 7 TCARS 

;:CARS = CARS+l:TCARS=TC 

ARS+CARS : IF CARS >10 TH 
EN DONE-l :GOTO 1 310 

IF 131!5 FOR PP-!53248 TO !532!51 : 
POKE PP,0 :NE XT PP 

ftE 161!5 PP"'ADR(P0$) :FOR YY-PP + 
2!56 TO pp+le23:POKE YY 
.0:NEXT YY 

Dr 2830 pes ( 1.2:5:5) - BL$ ( 1, 2:5!5) : 
POKE :53248,:50 : POKE 532 
49, 139 : POKE 7flJ7. flJ: POKE 

532:5 1 , 12flJ:POKE 532:5flJ, ,.0 
Second, a problem with our lister pro
gram caused all inverse-video charac
ters in the listing to appear as solid 
inverse-video blocks. The fo llowing 
lines should be changed as shown: 

l1li2950 POSITION 1.2: 7 "CA ) 
CB)CC)(D)CE) CF)CG)CQ)" 
:RE M CONTROL A,B,C,D,E 
,F, G. H 

115 2960 POSITION 1 ,3 : 7 "CI} 
(J}(K}(L)( M} ( N }(O}(~) 

mn rrr ":REM CONTROL I 
,J, K,L. M, N.O .P 

Dft30flJ0 IF PRO THEN POSITION 1 
:5,:5:7 "3j":POSIT I ON 15 
, 6:7 "C!I:!":POKE 70 7 .152 

DO 3flJ 40 POSITION 1,10: 7 " ouop q 
\\\\\\\\\\\\\\\\\\\\\a 

b~ef \\\\\\ " 

COMPUTEI Disk For Alarl 
The October-December 1986 COM
PUTE! Disk for Ata ri contains two pro
grams that should not have been 
includ ed , and is missing one that 
should have appeared. First, the pro
gram MLSTRING.SEP, which is on the 
disk, but does not appear on the menu, 
is an accidental repea t of the program 
for the "Stringing Atari Machine Lan
guage" article in the September 1986 
issue. More significantly, when you se
lect the menu item for the program 
from the October 1986 " INSIGHT: 
Atari" column, you get the program 
RAMDlSK.5EP. This, unfortunately, is 
not the Atari 800XL RAMdisk program 
from the column, but ins tead is an acci
dental repeat of the " Atari 130XE Auto
mated RAM Disk" program from the 
September 1986 issue, which will not 
work on the 800XL. Bill Wilkinson's 
800XL RAMdisk program is not on the 
October-December disk. It will be in
cluded on the January-March 1987 
COMPUTE! d isk for Atari. @ 

n- - NEW!3,Q 

At',. UP ,-- - Improved Software 
~ t< - Now Available 

i:::::::=:::BAC - • We specialize in Atari ® 

Hardware & Software copy systems. 
THE 1050 DUPLICATOR'": The most powerful disk drive copy 
system ever developed for the ATARI ®, 

• The moln purpose of the Duplicator Is to copy 
d lskll You WIll oe able to copy just obout onydlskl The 
copies you make will run on ony Aforl drive. Caples 
mode wllh the Duplicator will run on any disk drive, 
unlike our compe tition whose copIes will only run 
on their own drives. The Duplica tor is fully automatic. 
You need only Insert source and destinetion d isks. 
Custom formots will be read ond in turn reproduced 
on tile backup cop y disk Our device will reproduce 
any custom format Of heavily copy-guorded scheme. 
bod sectors. double secrars. 19 through 24 sector 
formats will presem no problem to the Duplicator 

• User frIendly disk soNwore will be Included with 
every Duplicator. A simple. menu drWen progrom will 
allow )'Ou to copy 011 of )'Our software 11 will oock-up 
many new programs never befOie possible. Example: 

DUPLICATING TECHNOLOGIES IS 
PROUD TO PRESENT 

THE 520 ST 

• You will stili hove single demlly, denSity and one 
holl, and double density. When you hove 0 
DupllCotOl instolled in 0 1050 drive. thot drive will be 
turned Into true double densi ty. You will have mca 
the d isk stOioge. Your drive \.ViII be compotible WIth 
other double dens ity drives as The Rona Indus. 
Pefcom etc. 

• High speed read a write. Your d iSk drive will read 
ond load all of your software. savmg wear ond teor on 
your drive. The 1050 drive now reads one sector ot 0 
time. Tnis is slow and inefficient. With The Duplicotor 
Instolled )'Ou WIll read eighteen sectors in the time it 
lokes standard. unenhonced drives to read one. 

Goonles and Never Ending Story by Dotasoft'· 
(weak sector), Hordball by Accolode'~, Apshl Trilogy 
by Epyx' · (Fuzzy Track 39). Yes. Ihe Duplicotor Is 
now boCk/ng·up diSkS protected by the WEAK ond 
FUZZY SectOfS ond the copies will run on ony d rive 
and computer. 

• EllS'( ~INUfE INSTAllATION 
• fully Compatible wtth XL and New XE SerieL 

on~14995 ' 
"Aus 53 50 (01 Sn.pplng a HOnd' fig 

k:1d 7S ~1Sid8 U SA 
" N.V S1o~ Resiaentsodcl 7,.,t. 

Soles ro.c.. 
Dealer IfIQUl es ole welcome. co I 

to" CIUOfll,SY OI"lce Q\.IOle 
• DvpllCOIOl p rICe may increase due 10 

com.DOllOlll Jhof100e and OIlCe increases 

,C v [rDUPi.iCATlNGTECHNOLOGIES ioe 
Formerly Gardner Computfng 

99 Jericho Tpke., Suite 202, Jeric ho, N.Y. 11753 

DUPLICATOR™ 
Our Famous 1050 DUPLICATOR ho s 
now been converted to service the 
ATARI '· 520 ST. This 1$ a revolutlonory. 
new, sottvJore onty. diSk copy system. 
Now you can back-up heavity copy
guarded and protected d isks. And . 
most Important. if new forms 01 soft
ware protection should a ppear on the 
market. Duplicating TechrlOlogies will 
p rov ide you w i th the necessary 
sottware upgrodes. 

Our exctusive ST 
DUPliCATOR'· comes 
complete WIth user 
friendly sottwore and 
InstructiOns. • Plus 5J.50 SlliPPfIg 

Aaa 7" OofSlO'e U SA 
• N V StoIc fleJldeflls ada T -'i " 

Seias rox 

r::~N~~ (516) 333-5504, 5712 
WEEKDAY ~ 
OIlDERSONlY (516) 333-5805 IiiiiiI 
EVE." MEND. ~ c::::5i 
ORDERS ONLY (516) 333-5950 ~ ~ 

tERMS: We accepl Amellcon Exprcu. Visa Mos /arCold ond Co.O OfdfJIs. FOfclfJn orOOrs musl bG In U.S doIlOrs. All personal chec~J allow 14 oar 10 c leor Shlpplno 7·100ays 



31 WAYS TO HELP YOU

QUALIFY FOR THE JOB YOU WANT
GET YOUR SPECIALIZED ASSOCIATE DEGREE IN BUSINESS OR TECHNOLOGY OR

A CAREER 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 pb or lake lime from your

family or friends. As an ICS student, you learn al home,

the hours you choose. You waste no time traveling to

class or standing in registration lines. And you never

miss a paycheck. But you are not

alone. Although your lessons are

especially written 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

The great thing about your train

ing is thai it's so complete. We

start you at the very beginning ..

explain everything slep-by-step.

Your lessons are clearly written

and fully-illustrated with photos,

charts, diagrams, examples .

whatever it takes to give you a

total understanding of each sub-

]ect or experiment. Everything

you need to complete your train

ing—books, lessons, equipment,

testers—is included with your

course at no extra cosl.

FIRST FOLD HERE ■^■

Send today for free facts and a color brochure that

could start you toward a safisfying 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 to a hundred years Iraining

people for exciting and profitable careers in a wide

variety of fields. From our beginnings in 1891, we have

expanded to include dozens of different courses. 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 successful,

that over 9,000.000 students have enrolled and nearly

2,000 American corporations have chosen the

ICS training system lor their own employees.

Bethlehem Steel. General Electric, IBM, General

Motors, Ford, Mobil and International Paper, !o

name a few.

Self-Paced, Individualized Studies
Choose a Degree Program—Associate

in Specialized Business or Specialized
Technology—or other specialized Irain-

mg 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.

W FIRST FOLD HERE

D Business Management
D Accounting

G Business Management wilh option
in Marketing

~j Business Management with option

in Finance

■CAREER DIPLOMA PROGRAMS
_ Microcomputer Repair

... Basic Electronics

D TWCR Repair
C Compjter Programming

□ High School
G Catering'Gourmet Cooking
□ Auto Mechanics
□ Bookkeeping

_ Hotel'Restaurant Management

_ Drafting
l_j Veterinary Assistant

_1 Travel Agent

Name

Address

City/State/Zip.

Phone No. (

ASSOCIATE IN SPECIALIZED

TECHNOLOGY DEGREE PROGRAMS

NO POSTAGE NECESSARY when you

mail this ENTIRE Postage-Paid ad
To Mail—Fold ad in following manner
1. Remove entire page—

tear out or cut on dotted line

to left.

2. Fold page in hatfon
1st fold line.

3. Fold page again, on

2nd fold line.

4. Tape or glue the 3 open
sides and drop in the

mailbox today.

RUSH me free facts and full information on how t can study at home for the
career I have chosen. I understand I am under no obligation and no sales

man will visit me. CHECK ONE BOX ONLY.

ASSOCIATE IN SPECIALIZED
BUSINESS DEGREE PROGRAMS

[' Electronics Technology
! 5 Mechanical Engineering Tech.
□ Civil Engineering Tech
□ Electrical Engineering Tech.

C Air Conditioning & Refngeration
C. Electrician

L_ Police Sciences
DArt

H Small Business Management
□ Wildlife Forestry Conservation

□ Diesel Mechanics
[ _ Gun Repair

!__■ Motorcycle Repair
C Surveying & Mapping

lj Fitness S Nutrition

Age

ApL #

A Subsidiary of National Education Corporation

31 WAYS TO HELP YOU 
QUALIFY FOR THE JOB YOU WANT 

GET YOUR SPECIALIZED ASSOCIATE DEGREE IN BUSINESS OR TECHNOLOGY OR 
A CAREER 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 les student, you learn at home, 
the hours you choose. You waste no time traveling to 
class or standing in registration lines. And you never 
miss a paycheck. But you are nOI 
alone. Aflhough your lessons are 
especially written for home study. 
il 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 

.. The great thing about your train

.. mg is that it's so complete. We I w start you at the very beginning .. 

I 
~ explain everything step-by-step. 
..... Your lessons are clearly written 

I 0. and fully-illustrated with photos. 
w charts. diagrams. examples .. 

I a: whatever it takes to give you a 
~ total understanding of each sub-

I Wz ject or experiment. Everything 
you need to complete your train

...J ing-books. lessons. equipment. 
<t testers-is included with your 
~ course al no extra cost. 
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NO POSTAGE NECESSARY when 
mail this ENTIRE Postage-Paid ad 
To Mail-Fold ad in following manner. 
1_ Remove entire page-

tear out or cut on dotted line 
tolef!. 

2. Fold paffe in half on 
1st fold line. 

3. Fold page again, on 
2nd fold line. 

4. Tape or glue the 3 open 
sides and drop in the 
mailbox today. 

RUSH me free facts and lull information on how I can study at home lor the 
career I have chosen. I understand I am under no obligation and no sales
man will visit me. CHECK ONE BOX ONLY. 

ASSOCIATE IN SPECIALIZED 
BUSINESS DEGREE PROGRAMS 
o Business Management o Accounting o Business Management with oplJon 

In Marketing o Business Management with option 

ASSOCIATE IN SPECIALIZED 
TECHNOLOGY DEGREE PROGRAMS 
o Electronics Techno~y 
o Mechanical Engineering Tech. o Civil Engineering Tech. o Electrical Engineering Tech. 

in Finance 

~==-- CAREER DIPLOMA PROGRAMS;-----
o Microcomputer Repair 0 Air Conditioning & Refrigeration o Basic Electronics 0 Electrician o TVNeR Repair 0 Police ScIences o Computer Programming D Art o High School 0 Small Business Management 
o Catering/Gourmet Cooking 0 WlkllilelForestry ConServation o Auto Mechanics 0 [)esel Mechanics o Bookkeeping o GunRepair o Hotel/Restaurant Management 0 Molorcyde Repair o Drafllng 0 SurveYing & Mapping o Veterinary Assistant 0 Fitness & Nutrition o Travel Agent 
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Send today for free facts and a color brochure that 
CQuid start you toward a safisfying new career. 

No obligatiQn! No salesman will visit! 

The decision to invest your time, energy and money 
in preparing for a new career is not a simple one. Yel 
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 to a hundred years training 
people for exciting and profitable careers in a wide 
variety of fields. From our beginnings in 1891. we have 
expanded to include dozens of different courses. 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 successful. 
that over 9.000.000 students have enrolled and nearly 

2,000 American corporations have chosen the 
ICS training system for their own employees . 
Bethlehem Steet. General Electric. IBM. General 
Motors. Ford. Mobil and International Paper. to 
name a 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 wo rk. You study 
when you choose ... go as fast or slow 
as you l ike ...... 
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COMPUTERS 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 braces. For

example, {CLEAR} or {CLR} instructs

you to insert the symbol which clears

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: f<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 S. 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 S}, 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

Atari 400/800/XL/XE

When you see

{CLEAR}

Type

^ DOWN .7

CLEFT>

<RIGHT>

(BACK S?

(DELETE>

tINSERT>

{DEL LINE)

<INS LINE>

<CLR TAB>

<SET TAB>

<BELL>

<ESC>

ESC

ESC

ESC

ESC

ESC

ESC

ESC

ESC

ESC

ESC

ESC

ESC

ESC

ESC

ESC

SHIFT <

CTRL -

CTRL =

CTRL +

CTRL *

DELETE

CTRL DELETE

CTRL INSERT

SHIFT DELETE

SHIFT INSERT

TAB

CTRL TAB

SHIFT TAB

CTRL 2

ESC

See

* Clear Screen

t Cursor Up

+ Cursor Down

<■ Cursor Left

+ Cursor Right

* Backspace

CI Delete character

U Insert character

□ Delete line

O Insert line

► TAB key

□ Clear tab

□ Set tab stop

Q Ring buzzer

t: ESCape key

Commodore PET/CBM/VIC/64/128/16/+4

When You

Read: Press: See:

When'Vbu

Read: Press:

COMMODORE

43

[commodorj

[commodore

[commodore

j COMMODORE

[commodore

0
0

See:

□

is j

H
i commodore |

[commodore!

E
■I
Q

< F2 }

{ F3 !

{ H }

{ F5}

t F6}

{ F7}

{ F8}

4,

■
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COMPUTEI'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." 

Atarl 400/800/XL/XE 
When you se~ Type 

{CLEAR} ESC SHIFT < 
<uP} ESC CTRL -
<DOWN} ESC CTRL =-
{LEFT> ESC CTRL + 
{RIGHT> ESC CTRL • 
{BACK S} ESC DELETE 
<DELETE} ESC CTRL DELETE 
{INSERT> ESC CTRL INSERT 
{DEL L11£} ESC SH I FT DELETE 
{INS L11£} ESC SHIFT INSERT 
<TAB} ESC TAB 
{CLR TAB} ESC CTRL TAB 
{SET TAB} ESC SHIFT TAB 
{BELL> ESC CTRL 2 
{ESC} ESC ESC 

See 

.. Cl ear Sc reen 
~ Cursor Up .. Cursor Down 
<- Cursor Left .. Cursor Right. 

• Backspace 
U Del.tlt charActer 
11 Insert character 
D Delet.. line 
C Insert. lin. 

• TAB key 
DI Clea,.. t.b 
D . Set. tab st.op 
[;"l Ring buzzer 
~ ESCape key 

Programs for the mM, TI-99/4A, 
and Atari ST models should be typed 
exactly as listed; no special characters 
are used, Programs (or 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 
cuxly braces; do not type the braces. For 
example, (CLEAR) or (CLR) instructs 
you to insert the symbol which clears I-------------------------------l 
the screen on the Alari 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 cuxly 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>j. 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 -5) would be listed 
as~. One exception is (SHIFT
SPACE). When you see this, hold down 
SHIFT and press the space bar. lf a 
number precedes a symbol, such as (5 
RIGHT), (6 ~) , or [<8 Q>j, you would 
enter five cursor rights, six shifted 5'5, 
or eight Commodore-Q's. On the Atari, 
inverse characters (white on black) 
should be entered with the inverse video 
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Commodore PET/CBM/VIC/64/128/16/ +4 
When 'lbu When You 
Read: Press: See: Read: Press: See: 

(CLR) I SHIfT I @ii!~ Ilmi gq ICOMMODOREI0 C 
(HOME ) I CLRIHOME I I! g 2 ~ ICOMMODOREI0 II 
(UP) I SHIFf I I I CRSR I I E1 g 3 i! I COMMODORE I 0 .13 
(DOWN) I ICRSRl l m gd ICOMMODOREI0 m 

(LEFT) 1 SHIff 11- CRSR_ I • hi! ICOMMODORE I CD c;;: 
(RIGHT) I -CRSR- I n g 6 ~ I COMMODORE I 0 .1 
(RVS) I CTRL 10 ill g 1 i! I COMMODORE I 0 C 
(OFF) 1 CTRL 10 • g 8 l! 1 COMMODORE I 0 :': 

I CTRL I0 ii 0 -( BLK ) ( F1 ) • 
(WHT) I CTRL I0 ~ ( F2 ) I SHIFf ICi] ill 
(RED) I CfRL I0 ~ ( F3 ) QQ • -
(CYN) I CTRL 10 • (" ) [SHIFf IQQ .. 
(PUR) I CTRL 10 • ( F5 ) 0 • (GRN) I CTRL IQJ ;:; 

( F6 ) I
SHIFf
l0 II 

(BW) 1 CTRL IQ] G ( F1 ) 0 II 
(YEL) 1 CTRL I0 Hi ( F8 ) I SHIFf l0 II 

.. I' I rm 



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 turn 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 itself 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 of letters (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 checksum), 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 LOAD. 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

100 graphics 0

110 fdr 1=1536 to 1700:rea

d a:poke i,a:ck=ck+a:n

EXT I

120 IF CKO19072 THEN ? "E

rror in DATA Statement

s. Check Typing.":END

130 A=USRC1536)

140 ? :? "Automatic Proofr

eader Ndm Activated."

150 END

160 DATA 104,160,0,1S5,26,

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 79,6,24,173,4,22B

,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,

145,86,200,192,40

290 DATA 20B,249,165,203,7

4,74,74,74,24,105

300 DATA 161,160,3,145,SB,

165,203,41,15,24

310 DATA 105,161,200,145,B

B,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 205,206 adds

d/190 deleted/470,490 chang

ed -from V2.0)

100 DIM L«(500),LNUM(500):COLO

R 0,7,7:KEY OFF:CLS:MAX=0:

LNUM(0)-65536!

110 ON ERROR GOTO 120:KEY 15,C

HR*(4)+CHR*(70>:ON KEY£15)

BOSUB 640:KEY <15) ON:GOT

O 130

120 RESUME 130

130 DEF SE6=&H40:W=PEEK(8<H4A>

140 ON ERROR GOTO 650:PRINT:PR

INT"Proafreader Ready."

150 LINE INPUT L*:Y=CSRLIN-INT

(LEN<L$)/W)-1:LOCATE Y, 1

160 DEF SE6=0:POKE 1050,30:POK

E 1052,34:POKE 1054,0:POKE

1055,79:POKE 1056.13-.POKE

1057,28:LINE INPUT L*:DEF

SEBiIF L*-*"" THEN 150

170 IF LEFT*(L»,1)=" " THEN L*

=MID*(L*,2>:E0T0 170
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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 spedal 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 Automaflc 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 itself 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 rurming 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, eiiher a hexadecimal number 
(on the Apple) or a pair oftetters (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 checksum), press 
RETURN or Enter, and compare the 
checksums. U 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 Command. 
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 I: Afar! 
Proofreader 
By Charles Brannon, Program Editor 

IIIJQ' GRAPH I CS 0 
110 FOR 1-1536 TO 1700:REA 

D A:PO KE I,A:CK-CK+AzN 
EXT I 

120 IF Ck <>1 9072 THEN? "E 
rror in DATA Statement 
s. Check Typing.":END 

130 A=USR ( 1 :536) 
140 7 :7 "Autom.tic Proofr 

e.d.r Now Activ.ted." 
1:50 END 
160 DATA 104,160,O,18:5,26, 

3,201,69,240,7 
170 DATA 200,200,192,34,20 

8,243,96,200 ,1 69,74 
180 DATA 153,26,3,200,169, 

6,1:53,26,3,162 
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 

,10:5,1,141,95 
220 DATA 6,173,S,228,105,0 

,141,96,6,169 
230 DATA O,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 Proofre.der V.rs 
ion 3.~ (L i n •• 20~,21Z16 ~dd. 
d/190 deleted/470,490 ch.n9 
ed from V2.0) 

108 DIM L'(500),LNUH(S00):COLO 
R 0,7,7:KEY OFF:CLS: HAX-0: 
LNUt1 (0, - 65:536 ! 

110 ON ERROR GOTO 120:KEY 15,e 
HR'(4)+CHR'(70):ON KEY(15) 

aosUB 640:KEY (IS) ON:GOT 
o 138 

120 RESU!1E 1310 
130 DEF SEB- &H40:W-PEEK(&H4A) 
140 ON ERROR GOTO 6S0:PRINT:PR 

INT"Proofr •• der R •• dy." 
150 LINE INPUT L':V=CSRLIN-INT 

(LEN(LS)/W}-I:LOCATE V,l 
160 DEF SEB- 0:POKE 10S0,30:POK 

E 1052,34zPOKE 10:54,0:POKE 
1055, 79: POKE 1056,13:POKE 
1057,28aLINE INPUT L':DEF 
SEB1IF L'-"" THEN 150 

170 IF LEFT' (LS, 1)=" • THEN LS 
=HID'(L',2):60TO 170 
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180 IF VALfLEFT*(L*,2))=0 AND

MID*(L»,3,1)=" " THEN L*=M

ID*(L»,4)

200 IF ASC<L*)>57 THEN 260 'no

line number, there-fore co

mmand

205 BL=INSTR<L«," "):IF BL=0 T

HEN BL«=L»:GQTD 206 ELSE B

L*=LEFT*<L*,BL-1)

206 LNUM=VAL<BL*)!TEXT*=MID»<L

*,LEN<STR*(LNUM))+1)

210 IF TEXT*="" THEN GOSUB 540

I IF LNUM=LNUM(P) THEN GDSU

B 560:GOTO 150 ELSE 130

220 CKSUM=0:FOR 1=1 TO LEN(L*>

:CKSUM= t CKSUM+ASC(MID*(L*,

I))*I) AND 255:NEXT:LOCATE

Y,1:PRINT CHR*(65+CKSUM/i

6)+CHR*(65+(CKSUM AND 15))

230

240

260

270

GOSUB 540:IF LNUM(P)=LNUM

THEN L»(P>=TEXT*:GOTO 150

'replace 1ine

GOSUB 580:GOTO 150 'insert

the line

TEXT*="":FOR 1=1 TO LEN(L*

>:A=ASC(MID*<L»,I)):TEXT*=

TEXT*+CHR*CA+32*(A>96 AND

A<123)):NEXT

DELIMITER=INSTR (TEXT*,11 ")

iCOMMAND*=TEXT*:ARG*="":IF

DELIMITER THEN COMMAND»=L

EFT*(TEXTS,DELIMITER-1):AR

G*=MID*(TEXT*,DELIMITER+1)

ELSE DELIMITER=INSTR(TEXT

*,CHR*(34)):IF DELIMITER T

HEN COMMANDS=LEFT*(TEXT*,D

ELIMITER-1):ARG*=MID*(TEXT

*,DELIMITER)

IF C0MMAND*O"LIST" THEN 4

10

OPEN "scrn:" FOR OUTPUT AS

Ml

IF ARG*="" THEN FIRST=0:P=

MAX-1:GOTO 340

DELIMITER=INSTR<ARG«, "-'■>:

IF DELIMITERS THEN LNUM=V

AL<ARG*):GOSUB 540:FIRST=P

:GOTO 340

FIRST=VAL(LEFT*(ARG*,D£LIM

ITER)):LAST=VAL(MID*(ARG*.
DELIMITER+1))

LNUM=FIRST:GOSUB 540:FIRST

=>P:LNUM=LAST: GOSUB 540: IF

P=0 THEN P=MAX-1

FOR X=FIRST TO P:N*=MID*(S

TR*(LNUM(X)),2)+" "

IF CKFLAG=0 THEN A*=>"':GOT
0 370

CKSUM=0:A*=N*+L*(X):FOR 1=

1 TO LEN(A*):CKSUM=(CKSUM+
ASC(MID*(A*,I))*I) AND 255

:NEXT:A*=CHRS(65+CKSUM/16)

+CHR*(65+(CKSUM AND 15))+"

PRINT #I,A*+N*+L*(X)
IF INKEY*<>"" THEN X=P

NEXT :CLOSE #1:CKFLAG=0
GOTO 130

IF COMMANDS="LLIST" THEN 0
PEN "lptl:" FOR OUTPUT AS

HI:GOTO 300

IF COMMANDS"CHECK" THEN C
KFLAG=1:GOTO 290

IF COMMANDSO-SAVE" THEN 4
50

440 GOSUB 600:OPEN ARG* FOR OU

TPUT AS *l:ARG*="":GOT0 30

0

IF C0MMAND*O"L0AD" THEN 4

280

290

300

310

320

330

340

350

360

370

3B0

390

400

410

420

430

450

90

460 GOSUB 600:OPEN ARGC FOR IN

PUT AS #1:MAX=0:P=0

470 WHILE NOT EOF(1):LINE INPU

T #1,L»:BL=INSTR(L«," "):B

L*=LEFT*(L»,BL~1):LNUM(P)=

VAL(BL*):L*(P)=MID* <L«,LEN

(STR*(VAL(BL»)))+1):P»P+ls

WEND

480 MAX=P:CLOSE #1:GOTO 130

490 IF COMMAND*="NEW" THEN INP

UT "Erase program - Are yo

u «ure";L*:IF LEFT*(L»,1)=

"y" OR LEFT*(L*,1)=UY" THE

N MAX-0:LNUMC0)=65S36!:GOT

□ 130:ELSE 130

500 IF COMMAND*="BASIC" THEN C

OLOR 7,0,0:ON ERROR GOTO 0

:CLS:END

510 IF COMMAND*<>"FILES" THEN
520

515 IF ARGS="" THEN ARG*="A:"

ELSE SEL-1:GOSUB 600

517 FILES ARG*:GOTO 130

520 PRlNT"Syntax error":GOTO 1

30

540 P=0:WHILE LNUM>LNUM(P> AND

P<MAX:P=P+1:WEND:RETURN

560 MAX=MAX-1:FDR X=P TO MAX:L

NUM(X)=LNUM(X+1):L* < X)=L*(

X+l):NEXT:RETURN

5B0 MAX=MAX+1:FOR X=MAX TO P+l

STEP -1:LNUM(X)=LNUM(X-1)

:L*(X)=L*(X-1):NEXT:L*(P)=

TEXT*:LNUM(P)"LNUM:RETURN

600 IF LEFT*(ARG*,1)OCHR*(34)

THEN 520 ELSE ARG*=MID*CA

RG*,2)

610 IF RIGHT*(ARG*,1)=CHR*<34)

THEN ARG*=LEFT»(ARG*,LEN(

ARG*)-1)

620 IF SEL=0 AND INSTRCARG*,".

")=0 THEN ARG*=ARG*+".BAS"

630 SEL=0:RETURN

640 CLOSE #l:CKFLA6=0:PRINT"St

opped.":RETURN 150

650 PRINT "Error *";ERR:RESUME

150

Program 3: Commodore

Proofreader

By Philip Nelson, Assistant Editor

10 VEC=PEEK(772)+256*PEEK(773)

:LO=43:HI=44

20 PRINT "AUTOMATIC PROOFREADS

R FOR ";tIF VEC=42364 THEN

[SPACEjPRINT "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=17165 THEN LO=45:HI=

46:GRAPHIC CLR:PRINT"128"

60 SA=(PEEK(LO)+256*PEEK(HI))+

6:ADR=SA

70 FOR J~0 TO 166:READ BYT:POK

E ADR,BYT:ADR=ADR+1:CHK=CHK

+BYTjNEXT

80 IF CHKO20570 THEN PRINT "*

ERROR* CHECK TYPING IN DATA

STATEMENTS":END

90 FOR J=l TO 5:READ RF,LF,HF:

RS=SA+RF:HB=INT(RS/256):LB=

RS-(256*HB)

100 CHK=CHK+RF+LF+HF:POKE SA+L

F,LB:POKE SA+HF,HB:NEXT

110 IF CHK<>22054 THEN PRINT "

*ERROR* RELOAD PROGRAM AND

(SPACEJCHECK FINAL LINE";EN

D

120 POKE SA+149,PEEK(772):POKE

SA+150,PEEK(773)

130 IP VEC=17165 THEN POKE SA+

14,22:POKE SA+X8,23:POKESA+

29,224:POKESA+139,224

140 PRINT CHR$(147);CHR5(17);"

PROOFREADER ACTIVE":SYS SA.

150 POKE HI,PEEK(HI)+I:POKE (P

EEK(LO)+256*PEEK(HI))-l,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

1,34,208,8,72

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 = 76S TO 768 +

68: READ A;C = C + As POKE I

,A: NEXT

20 IF C < > 7258 THEN PRINT "ER

ROR IN PROOFREADER DATA STAT

EMENTS": END

30 IF PEEK (190 * 256) < > 76 T

HEN POKE 56,0: POKE 57,3: CA

LL 1002: GOTO 50

40 PRINT CHR* (4);"IN#A*300"

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 48,201,50,144,2,233

170 DATA 57,141,1,4,138,74

180 DATA 74,74,74,41,15,9

190 DATA 48,201,58,144,2,233

200 DATA 57,141,0,4,104,170

210 DATA 169,141,96 ©
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180 IF VAL{LEFTS(L$,2»=0 AND 
HIDI{ LI,3,1)=" " THEN L$=H 
ID'(L$,4) 

200 IF ASC (LS) >57 THEN 260 ' no 
1i n & number, theref ore eo 

mmand 
205 BL=INSTR( LS," ") :IF BL=i1J T 

HEN BLS=LS: GOTO 206 ELSE B 
LSaLEFT'CL$,BL-l) 

206 LNUH=VAL(BL$):TEXT$=MID$CL 
',LEN (STR' CLNUH})+l ) 

21121 IF TEXTS="" THEN BOSUB 540 
:IF LNUH=LNUMCP) THEN GOSU 
B 560:GOTO 150 ELSE 150 

22121 CKSUM=0 :FOR 1=1 TO LEN (LS) 
:CKSUM={CKSUM+ASCCHIDSC LS , 
1».1) AND 255:NEXT:LOCATE 

Y,l:PRINT CHRS(65+CKSUH/I 
6 )+CHR'( 65+CCKSUM AND 15» 
+" "+LS 

230 GOSUB 540 : I F LNUM(P) =LNUM 
THEN L.CP}c;TEXTS:GOTO 150 
-replace line 

240 GOSUB S80:GOTO 15121 'insert 
the line 

26121 TEXT$="" :FOR 1=1 TO LEN(LS 
):A=ASC(MIO'{ L',I»: TE XTS= 
TEXT.+CHR'(A+32.<A>9b AND 
A<123) : NEXT 

27211 DELIHITER=INSTRfTEXTS," ") 
: COMMAND' =TEXT': ARGS="":IF 

DELIMITER THEN COMMANDS~L 
EFT'(TEXT',DELIHITER-l):AR 
Gt=MID'(TEXT',DELIMITER+l} 

ELSE DELIMITER"'INSTR(TEXT 
S,CHRS(34) :I F DELIMITER T 
HEN COHHANDS=LEFT'CTEXTS,D 
ELIMITER-1):ARG'=MIDS(TEXT 
S,DELIMITER) 

280 IF COHMANDS<>" LIST " THEN 4 
10 

29121 OPEN "sern:" FOR OUTPUT AS ., 
31210 IF ARGS= "" THEN FIRST=0:P= 

MAX-1:GOTO 340 
310 DELIHITER=INSTR(ARGS,"-"): 

IF DELIHITER=0 THEN LNUH=V 
AL(ARGt) :GOSUB S4121:FIRSTcP 
:SOTO 34121 

320 FIRST=VAL(LEFTS(ARGS,OELIM 
ITER)): LAST=VALCM ID'(ARG', 
OELIHITER+1 ) ) 

330 LNUH=FIRST:GOSUB 54121:F IRST 
=P:LNUM=LAST:GOSUe 540: IF 
Pa 0 THEN P=MAX-1 

340 FOR X=FIRST TO P :N'=MID'CS 
TR'(LNUH(X»,2)+" II 

350 IF CKFLAG=0 THEN AS="":GOT 
o 370 

360 CKSUH=0:A'=NS+L$(X):FOR 1= 
1 TO LENCAS) : CKSUMcC CKSUM+ 
A9CCM IDSCA$,I»tl) AND 255 
: NEXT: A'=CHRS( 6S+CK9UHI16} 
+CHR'(65+(CKSUM AND lS})+" 

370 PRINT *l,A$+NS+L'(X) 
380 IF INKEYS< >" Ii THEN X=P 
3913 NEXT :CLOSE 11:CKFLAG=0 
400 GOTO 130 
410 IF COHMANDS="LLIST " THEN 0 

PEN "lpt1:" FOR OUTPUT AS 
ttl :GOTO 300 

420 IF COMMAND$="CHECK" THEN C 
KFLAG=l: GOTO 29121 

430 IF COMMANOS<> "SAVE" THEN 4 
5111 

440 GOSUe 600:0PEN ARGS FOR au 
TPUT AS tt1:ARG'="" : GOTO 30 
o 

450 IF COHHANO$<>"LOAD" THEN 4 
90 
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460 GOSUS 600: 0PEN ARGS FOR IN 
PUT AS * 1:MAXa 0 :pc l2l 

470 WHI LE NOT EOF(1}:LINE INPU 
T ttl , L.: BLc;INSTR (LI," "): B 
L,c;LEFT'CLS,BL-1):LNUHCP)= 
VAL (BL')ILICP ) e HID'C L', LEN 
(STR'CVAL CBL'»)+I):pap+l: 
WEND 

48121 HAX=P:CLOSE *1:GOTO 130 
490 IF COHMANDS="NEW" THEN INP 

UT "Erasa program - Are yo 
u s ure" ; L':IF LEFTSC LS,l )'" 
"y" OR LEFT.C L',1)="Y" THE 
N HAX-0: LNUH(0) c65536! :80T 
o 13e:ELSE 130 

50121 IF COMMAND'c"BASIC" THEN C 
DLOR 7,0,0:0N ERROR 80TO 121 
.CLS.END 

51121 IF COMMANOS < >"FILES" THEN 
~20 

~15 IF ARG:= " " THEN ARG~="A." 
ELSE SEL-l: GOSUe 61210 

5 17 FILES ARG$:GOTQ 13121 
52211 PRINT"Syntax error":GOTO 1 

3111 
540 P=0:WHILE LNUH>LNUHCP) AND 

P<HAX:P~P+1:WEND :RETURN 

56121 MAX=HAX-l:FOR X:P TO MAX :L 
NUMC X }~LNUHC X+l) :L'(X) =L'( 
X+1): NEXT: RETURN 

580 MAX=MAX+l:FOR XcMAX TO P+l 
STEP - l : LNUM(X) =LNUM(X-l) 

:L.CX)=L'( X-l):NEXT:L' (P)= 
TEXT': LNUMCP) - LNUH:RETURN 

600 IF LEFT$(ARGS,1)<>CHRS(34) 
THEN 52121 ELSE ARG.-HID'(A 

RGS,2) 
61 0 IF RIGHT'(ARGS ,1)=CHR$(34) 

THEN AR8S=LEFT'(ARG'.LENC 
ARBS) -1) 

62211 IF SEL=0 AND INSTR(ARGS,". 
") ::ail THEN AR8''''ARG,+''.BAS'' 

630 SEL=I2I:RETURN 
640 CLOSE tt 1:CKFLAG=0:PR INT"St 

cpped.":RETURN 15 0 
650 PRINT "Error *" j ERR: RESUME 

15" 

Program 3: Commodore 
Proofreader 
By Philip Nelson, Assistant Editor 

19 VEC=PEEK(772)+256*PEEK(773) 
, LQ=43,HI=44 

29 PRINT "AUTOMATIC PROOFREADE 
R FOR ";: IF VEC=42364 THEN 
[SPACE)PRINT "C-64" 

39 IF VEC=59556 THEN PRINT "VI 
C- 20 " 

49 IF VEC=35158 THEN GRAPHIC C 
LR:PRINT "PLUS/ 4 & 16" 

50 IF VEC=17165 THEN LO=45:HI= 
46 :GRAPHIC CLR:PRINT"128" 

60 SA=(PEEK(LO)+256*PEEK(HI»+ 
6 : ADR=SA 

70 FOR J=0 TO 166:READ BYT:POK 
E ADR , BYT:ADR=ADR+l:CHK=CHK 
+BYT:NEXT 

80 IF CHK<>20570 THEN PRINT " . 
ERROR· CHECK TYPING IN DATA 
STATEMENTS": END 

90 FOR J=l TO S : READ RF ,LF, HF: 
RS=SA+RF,HB=INT(RS/256),LB= 
RS-( 256*HB) 

100 CHK=CHK+RF+LF+HF:POKE SA+L 
F,LB:POKE SA+HF,HB:NEXT 

110 IF CHK<>22954 THEN PRINT " 
*ERROR* RELOAD PROGRAM AND 

(SPACE}CHECK FI NAL LINE":EN 
D 

120 POKE SA+149,PEEK(772):POKE 
SA+150 ,P EEK (773) 

130 I F VEC=17165 THEN POKE SA+ 
14,22:POKE SA+18,23:POKESA+ 
29 , 224:POKESA+139,224 

140 PRINT CHR$(147) ,CIIR$(17) ," 
PROOFREADER ACTIVE":SYS SA. 

150 POKE HI , PEEK(HI )+l:POKE (p 
EEK(LO)+256*PEEK (HI» - 1,0,N 
EW 

160 DATA 120 , 169 ,73,141, 4,3 ,1 6 
9,3,141,5 , 3 

170 DATA 88 , 96 .165 , 20 ,13 3 ,167 . 
165,21 , 133,168,169 

180 DATA 0,141,0,255,162,31,18 
1,199,157,227,3 

190 DATA 292,16,248 ,1 69 ,19,32, 
210,255,169,18,32 

200 DATA 219,255 ,160 , 0,132,180 
,132 ,1 16 ,136 ,239,180 

210 DATA 209 , 185 , 9 ,2,240,46,20 
1,34,208,8,72 

220 DATA 165,176,73,255,133,17 
6,104 , 72,201 ,32,208 

230 DATA 7,165 ,17 6 ,208,3,104,2 
08,226 ,104 ,166 ,189 

240 DATA 24 ,1 65 ,167 , 1 21 ,0,2,13 
3 ,1 67 ,1 65 ,168 ,105 . 

250 DATA 0 , 133 ,168 , 202 ,208,239 
,249,2 02 ,1 65 ,167,69 

260 DATA 168,7 2 ,41,15,168,185, 
211 , 3 , 32 ,210,25 5 

279 DATA 104,74 , 74 , 74,74 ,168,1 
85,211 , 3 ,3 2 ,210 

280 DATA 255 ,1 62 , 31,189 ,22 7 ,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 ,7 5 , 
77,80,81 , 82,83 ,88 

310 DATA 13,2 ,7 , 167,31,32,151, 
116 ,11 7 ,151,128 ,129,167,136 
,137 

Program 4: Apple 
Proofreader 
By Tim Victor, Editorial Programmer 

'" C = 0. FOR I = 768 TO 768 + 
68: READ A: C c:: C .. A. POKE I 
,A: NE XT 

2" IF C < > 7258 THEN PRINT " ER 
ROR IN PROOFREADER DATA STAT 
EMENT5": END 

30 IF PEEK (1913 • 256) < > 76 T 
HEN POKE 56,3: POKE 57,3: CA 
LL 10132: GOTO 513 

40 PRINT CHRS (4) ; "IN*AS390" 
513 POKE 34,3: HOME: POKE 34,1: 

VTAS 2: PRINT "PROOFREADER 
INSTALLED" 

60 NEW 
1130 DATA 
119 DATA 
120 DATA 
130 DATA 
140 DATA 
ISS DATA 
160 DATA 
170 DATA 
180 DATA 
190 DATA 
212113 DATA 
210 DATA 

216,32,27,253,201,141 
208,69,138,72,169,0 
72,189,255,1,2131,1613 
24e,8,104,10,12S,25~ 

1,105,13,72 , 202,2138 
238,194,170,41,1~,9 
48,291,58,144,2,233 
5.7,141,1,4,138,74 . 
74,74,74.41,15,9 
48,201,58,144,2,233 
57,141,0,4 , 1134,17121 ",. 
169,141,96 \l;J 



IUII V Machine Language Entry Program
For Commodore 64

Ottis Cowper, Technical Editor mh

"MIX" is a labor-saving utility that allows

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 langauge (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 hexadecimal—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.

When 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 then

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

4

U

1

J

1

A

M

9

5

I

2

K

0

6

O

B

0

Space

3

L

C

•

F

P

E

:

D

/

MLX checks for transposed charac

ters. If you're supposed to type in A0 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

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 this 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).

When you press D, MLX asks you for a

starring 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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For Commodore 64 
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"MLX" is a labor-saving utility that allaws 
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 langauge (ML) programs from 
COMPUTE!. When you're ready to enter 
an ML program, load and run MIX 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 Irexadecinul-a base 16 
numbering system commonly used by 
ML programmers. Hexadecimal- hex 
(or 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. [f 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 lelt 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 retum 
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. 

When 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. [f 
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 then 
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 Plot type spaces 
between the columns; MLX automatical
ly inserts these for you. You do riot 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 nonnalletter 
and number keys. The figure below 
shows the keypad configuration: 

7 8 9 0 

4 5 6 F 
U I o P 

I 2 3 E 

J K L : 

A B C D 
M , • / 

0 
Space 

MLX checks for transposed charac
ters. If you're supposed to type in AD 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 

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 this point retums you to 
the command menu. Aiter 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 lelt and right keys 
provide the nonnal 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 fonnat as the pro
gram listing (including the checksum). 
When 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 oC 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

LOAD 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 LOAD 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; LOAD

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'U 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 clear 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

LOAD "filename",8 for disk or LOAD

"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 LOAD

"filename",8,1 for disk or LOAD "file

name",\,\ 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 C000. 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 long 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 l.ll LIMES 8

30,950 MODIFIED, LINES 4

85-487 ADDED

EK .'-00 POKE 56,50:CLR:DIM INS,

I,J,A,B,A$,BS.A(7),N$

DM 1-1.0 C4=48:C6=16 tC7=7 :Z2=2:Z

4=254:Z5=255:Z6=256:Z7=

127

CJ 120 FA=PEEK(45)+Z6*PEEK(46)

:BS=PEEK(55)+Z6*PEEK(56

) tH$="0123456789ABCDEF"

SB 130 RS=CHR$(13):L?="{LEFT }"

:S$=" ":DS=CHR$(20):Z$=

CHRS(0):T$="U3 RIGHT}"

CQ 140 SD=54272:FOR I=SD TO SD

+23iPOKE I,0iNEXT:POKE

(SPACE}SD+24,15:POKE 78

8,52

FC 150 PRINTH[CLR)"CHR$(142)CH

R?(8):POKE 53280,15tPOK

EJ 160 PRINT TS" {RED}{RVSJ

{2 SPACES)§8 @!
(2 SPACES)"SPC{28)"
[2 SPACES}(OFFJtBLU) ML

X II {RED}iRVS}

{2 SPACES}"SPC(28)"

112 SPACES](BLUj"
FR 170 PRINT"(3 DOWN}

{3 SPACESjCOMPUTEl'S MA

CHINE LANGUAGE EDITOR

{3 DOWN]"

JB 180 PRINT"{BLK}STARTING ADD

RESS&43";:GOSUB300:SA=A

D:GOSUB1040:IF F THEN18

GF .190

KR 200

PG 210

DR 220

PRINT"lBLK}{2 SPACESjEN
DING ADDRESS&4JJ1' • :GOSUB

300:EA=AD:GOSUB1030:IF

{SPACE}F THEN190

INPUT"{3 DOWN}[BLKiCLEA

R WORKSPACE [Y/N]E4§";A

?iIF LEFTS(A$,1)<>"Y"TH

EN220

PRINT"[2 DOWN}{BLU}WORK

ING...";:FORI=BS TO BS+

EA-SA+7:POKE I,0:NEXT:P

RINT"DONE"

PRINTTAB(10)"{2 DOWN}

{BLKHRVSj MLX COMMAND

{SPACE}MENU {DOWN}g4|":

PRINT TS"{rvS}E{OFF]NTE
R DATA"

PRINT T5"{RVS]D{OFF}ISP

LAY DATA"iPRINT T$"

lRVS}L{OFF}OAD FILE"

PRINT T$"(RVS}S[OFF}AVE
FILE":PRINT T$"{RVS}Q

{OFF]UIT{2 DOWNHBLK}'1

GET A$:IF AS=N$ THEN250

A=0:FOR 1=1 TO 5:IF A$=

MID$("EDLSQ",1,1)THEN A

=1:1=5

NEXT:ON A GOTO420,610,6

90,700,280:GOSUB1060iGO

TO250

PRINT"{RVSj QUIT ":INPU

T"{DOWN}g4lARE YOU SURE

[Y/N]";A$:IF LEFT$(AS,

1)<>"Y"THEN220

POKE SD+24,0tEND

IN$=NS:AD=0tINPUTIN$:IF

LEN(IN?)<> 4THENRETU RN

B$=IN$:GOSUB320:AD=A:B$

=MID${IN$,3):GOSUB320:A

D=AD* 2 5 6+A:RETU RN

A=0:FOR J=l TO 2:AS=MID

$(8?,J,.l) iB=ASC(A?)-C4 +

(A$>"@")*C7:A=A*C6+B

IF B<0 OR B>!5 THEN AD=

0:A=-1:J=2

NEXT:RETURN

B=INT(A/C6):PRINT MID$(

H?,B+1,1)j jB=A-B*C6:PRI

NT MID$(HS,B+1,1);:RETU

RN

A=INT(AD/Z6):GOSUB350:A

=AD-A*Z6:GOSUB350:PRINT

BE 370 CK=INT(AD/Z6):CK=AD-Z4*

CK+Z5*(CK>Z7):GOTO390

PX 380 CK=CK*Z2+Z5*(CK>Z7)+A

JC 390 CK=CK+Z5*(CK>Z5):RETURN

QS 400 PRINT"(DOWN)STARTING AT

&43";=GOSUB300:IF IN$<>

NS THEN GOSUB10301IF F

{SPACEJTHEN400

EX 410 RETURN

HD 420 PRINT"IRVSJ ENTER DATA
{SPACE}":GOSUB400:IF IN

$=N$ THEN220

JK 430 OPEN3,3:PRINT

SK 440 POKE198,0:GOSUB360:IF F

E 53281,15

BD

JS

JH

HK

FD

EJ

EM

JX

KF

PP

JA

GX

CH

RR

230

240

250

260

270

280

290

300

310

320

330

340

350

360
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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 nannal 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 /10/ 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 Ml..X 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: 
[NCORRECT 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 
me you're trying to load extends beyond 
the ending address you specified when 
you started MLX. II 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 QU[T menu option has the ob
vious effect-it stops MLX and enters 
BAS[C. 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 BAS[C, or any other key 
to return to the menu. After quitting. you 
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can type RUN again and reenter MLX 
without losing your data, as long as you 
don't use the clear workspace option. 

The Finished Product 
When you 've fmished typing all the data 
(or 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 "filellame",8 for disk or WAD 
"filellame" 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",[,[ 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 long 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 l ei REM VERSION 1 .1: LINES 8 

30,950 MODIFIED, LINES 4 
85-487 ADDEO 

EK 100 POKE 56 ,50: CLR:DIM IN$, 
I,J,A,B,A$,8$,A(7),N$ 

OM H0 C4=48:C6=16:C7=7:Z2:2:Z 
4=254:Z5=255:Z6=256:Z7= 
1 27 

CJ 120 FA-PEEK(45)+Z6*PEEK(46) 
:BS=PEEK(55)+Z6*PEEK(56 
) 'H~="0123456789ABCDEF" 

SB 130 R~=CHR~(13)'L~K"ILEPrI" 
,S~=" ·'D~=CHRH20) 'Z~= 
CHR$( 0) ,T~D· (13 RIGHT I" 

co 1 4e1 SO=54272:FOR I - SO TO SO 
+23:POKE I,0:NEXT:POKE 
!SPACE}SD+24,15:POKE 78 
8,52 

FC 150 PRINT"(CLRI"CHR~(142)CH 
R~(8)'POKE 53280,15,POK 

EJ 160 PRINT T~" (RED) (RVS) 
(2 SPACES I 18 @} 
12 SPACES)"SPcI28)" 
(2 SPACES 11 OFF I{BLU) ML 
x II (REDI{Rvsl 
12 SPACESI"SPC(28)" 
112 SPACES)(BLul" 

FR 17eJ PRINT"{3 DOWN} 
l 3 SPACES }COMPUTE I 's MA 
CHINE LANGUAGE EDITOR 
13 DOWN I " 

JB 180 PRlNTW{BLK)STARTING ADD 
RESSg4!w; :GOSUB3eJ0:SA~A 
D:GOSUB1040:IF F THEN18 
o 

GF 190 PRINT" 1 BLK I{ 2 SPACES I EN 
DING ADDRESSg4!"; :GOSUB 
30eJ:EA=AD:GOSUB1030:IF 
!SPACE}F THEN190 

KR 200 INPUT"!3 DOWN} {SLK}CLEA 
R WORKSPACE (Y/ N]!4}";A 
$ :I F LEFT$(A$,l)<>wY"TH 
EN220 

PG 210 PRINT"{2 DOWNJ [SLU}WORK 
ING ... "; : FORI=BS TO SS+ 
EA-SA+7:POKE I,0:NEXT:P 
RINT"DONE" 

DR 220 PRINTTAB (10)" 1 2 DOWN I 
IBLK) (RVS) MLX COMMAND 
ISPAcEIMENU lDOWNI!4!", 
PRINT T~"IRvs)EloFFINTE 
R DATA" 

BD 230 PRINT T~"IRVS)DloFF)ISP 
LAY DATA": PRINT T$" 
IRVS)L(OFF)OAD FILE" 

JS 240 PRINT T~"(Rvsls(oFFIAVE 
FILE",PRINT T~"IRVsIO 

(OFFluITI2 DOWN I{ BLK)" 
JH 250 GET A$:IF A$=N$ THEN250 
HK 260 A-0:FOR 1=1 TO 5:IF A$= 

MID$("EDLSQ",I,l)THEN A 
=1:1=5 

FD 270 NEXT:ON A GOT042eJ ,6 10,6 
90,70eJ,280:GOSUB1060:GO 
T0250 

EJ 280 PRlNT"(RVS} QUIT ":INPU 
T" (DOWN J!4!ARE YOU SURE 
(Y/ N1";A~ 'IF LEFT~(A$, 

1 )<>"Y"THEN220 
EM 29eJ POKE SD+24,0:END 
JX 30eJ IN$=N$:AD=0:INPUTIN$:IF 

LEN(IN$) <>4THENRETURN 
KF 310 B$=IN$:GOSUB32eJ:AD=A:B$ 

DMID~(IN~ ,3),GOSUB320'A 
D=AO*256+A:RETURN 

PP 320 A=0:FOR J~l TO 2:A$-MID 
$(B$,J,1):B-ASC (A$)-C4+ 
(A$>"@W)*C7:A=A*C6+B 

JA 330 IF B<0 OR B>15 THEN AD= 
0:A=-1:J=2 

GX 340 NEXT: RETU RN 
CH 350 B=INT(A/c6) ,PRINT MID~( 

H$,B+1,1)i: B=A-B*C6:PRI 
NT MID$(H$,B+1,1); :RETU 
RN 

RR 360 ADINT(AD/Z6) ,GOSUB350 ,A 
=AO-A*Z6:GOSU8350:PRINT 
" : " ; 

BE 370 CK3INT(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>ZS):RETURN 
QS 400 PRlNT"{DOWN)STARTING AT 

g4!";:GOSU830eJ:IF IN$<> 
N$ THEN GOSUB1030:IF F 
(SPACE}THEN400 

EX 410 RETURN 
HD 420 PRINT"{RVS) ENTER DATA 

{SPACE}w:GOSUB400:IF IN 
~-N~ THEN220 

JK 430 OPEN3 ,3:PRINT 
SK 440 POKE198 ,0:GOSUB36e1 :IF F 

E 53281,15 



HP

KC

MX

GK

HG

QS

PM

490

500

510

520

530

540

550

THEN PRINT IN5:PRINTM

lUP]15 RIGHT}";

GC 450 FOR 1=0 TO 24 STEP 3:B?

=S$iFOR J=l TO 2:IF F T

HEN B$=MID$(IN$,I+J,1)

HA 460 PRINT"{RVS}"B5L5;:IF I<

24THEN PRINT" {OFF]";

HD 470 GET A$:IF A$=N$ THEN470

FK 480 IF<A$>"/"ANDA$<":")OR(A
$>"@"ANDA$<"G")THEN540

GS 485 A=-(A5="M")-2*(A$=",")-

*(A?="J")-6*(A$="K")

FX 486 A=A-7*(A?="L")-8*(A$=":

")-9*(A$="U")-10*(A$="I

H)-ll*(A$="0")-12*(A$="

P")

CM 487 A=A-13*(A$=S?)(IP A THE

H A$=MID$("ABCD123E456F

0",A,1);GOTO 540

IF A?=R$ AND((I=0)AND(J

=1)OR F)THEN PRINT B$;:

J=2:NEXT:I=24iGOTO550

IF A?="lHOME}" THEN PRI

NT B$:J=2:NEXT:I=24:NEX

T:F=0:GOTO440

IF(A$="{RIGHT}")ANDF TH
ENPRINT B$L5;:GOTO540

IF A$OL? AND A$<>D$ OR

((1=0)AND(J=l))THEN GOS

UB1060:GOTO470

A$=L5+S$+L$:PRINT B?L$;

:J=2-J:IF J THEN PRINT

[SPACE}LS;:I=I-3

PRINT A?;:NEXT JsPRINT

{SPACE J S?;

NEXT I:PRINT:PRINT"{UP}

15 RIGHT]";:INPUT*3,IN$

:IF IN$=N$ THEN CLOSE3:

GOTO220

QC 560 FOR 1=1 TO 25 STEP3:B$=

MID?(IN$,1):GOSUB320:IF

K25 THEN GOSUB380:A(I

/3)=A

PK 570 NEXT:IF A<>CK THEN GOSU

B1060:PRINT"{BLK]{RVS}

{SPACEJERROR: REENTER L

INE E4l":F=l:GOTO440

HJ 580 GOSUB1080:B=BS+AD-SA:FO

R 1=0 TO 7:POKE B+I,A(l

):NEXT

QQ 590 AD=AD+8:IF AD>EA THEN C

LOSE3:PRINT"lDOWN}lBLU}
** END OF ENTRY **[BLK}

12 DOWN}":GOTO700

GQ 600 F=0:GOTO440

QA 610 PRINT"[CLR]{DOWNj[RVS}

(SPACEjDISPLAY DATA ":G

OSUB400:IF IN$=N$ THEN2

20

RJ 620 PRINT"CDOWN j [BLUjPRESS:

{RVS}SPACE!OFF] TO PAU

SE, {RVS}RETURN{OFF} TO

BREAKi4|{DOWNj"
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=1:AD=AD+8:IF AD>EA TH

ENPRINT"{DOWN]{BLU}** E
ND OF DATA **":GOTO220

KC 660 GET A$:IF A$=R? THEN GO

SUB1080:GOTO220

EQ 670 IF A$=S$ THEN F=F+1:GOS

UB1080

AD 680 ONFGOTO630,660,630

CM 690 PRINT"(DOWN]{RVS} LOAD

{SPACEjDATA ":OP=1:GOTO

710

PC 700 PRINT"{DOWN}{RVS} SAVE

{SPACE}FILE ":OP=0

RX 710 IN$=N$:INPUT"{DOWN}FILE

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

EJ

HJ

CS

SC

KM

JF

AE

XP

FR

DP

PP

SR

FD

870

880

890

900

910

920

930

940

950

960

970

980

990

.1000

{space}then220

f=0:print"{down}{blk}

{rvs]t{off}ape or (rvsI

D{OFF}ISK: £43";
GET A$:IF AS="T"THEN PR

INT"T{DOWN}":GOTO880

IF A$oMD"THEN730

PRINT"D{DOWN}":OPEN15,8

,15,-10:":B=EA-SA:IN?="

0:"+IN$:IF OP THEN810

OPEN l,8,8,IN$+",P,W":G

OSUB860:IF A THEN220

AH=INT(SA/256):AL=SA-(A

H*256):PRINT*1,CHR$(AL)

;CHR?(AH);

FOR 1=0 TO B:PRINT#J.,CH

R5(PEEK{BS+I));:IF ST T

HEN800

NEXT:CLOSE1:CLOSE15:GOT

0940

GOSUB1060:PRINT"{DOWN}

{BLKjERROR DURING SAVE:

i43":GOSUB860:GOTO2 20
OPEN i.,8,8,IN$ + '\P.R":G

OSUB860:IF A THEN220

GET#1,A$,B?:AD=ASC(A$+Z

$)+256*ASC(B?+Z?):IF AD

<>SA THEN F=1:GOTO850

FOR 1=0 TO B:GET#1,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

CLOSE1:CL0SE15:0N ABS(F

>0)+l GOTO960.970

INPUT#15,A,A$:IF A THEN

CLOSE1:CL0SE15: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

ND1)THEN GOSUB1060:PRIN

T"{DOWN}{RVS} FILE NOT

[SPACE}FOUND ":GOTO690

AD=PEEK(829)+256*PEEK(8

30):IF ADOSA THEN F=l:

GOTO970

A=PEEK(831)+256*PEEK(83

2)-l:F=F-2*(A<EA)-3*{A>

EA):AD=A-AD:GOTO930

A=SA:B=EA+.l:GOSUB1010:P

OKE780,3:SYS 63338

A=BS:B=BS+(EA-SA)+1:GOS

UB1010:ON OP GOTO950:SY

S 63591

GOSUB1080:PRINT"{BLU}**

SAVE COMPLETED **B:GOT

0220

POKE147,0:SYS 63562;IF

{SPACE}ST>0 THEN970

GOSUB1080:PRINT"{BLU}**

LOAD COMPLETED **"iGOT

0220

GOSU8.1060:PRINT"{BIJK}

(RVSjERROR DURING LOAD:

{DOWN]g4§":ON F GOSUB98

0,990,1000:GOTO220

PRINT"INCORRECT STARTIN

G ADDRESS (";:GOSUB360:

PRINT")11: RETURN

PRINT"LOAD ENDED AT ";:

AD=SA+AD:GOSUB360:PRINT

DS: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)JAL=B-(AH

*256}:POKE174,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>49151 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+5,31:POKE SD+6

,208:POKE SD,240:POKE

{SPACEjSD+l,4:P0KE SD+

4,33

DX 1070 FOR S=l TO 100:NEXT:GO

TO1090

PF 1080 POKE SD+5,8:POKE SD+6,

240:POKE SD,0:POKE SD+

1,90:POKE SD+4,17

AC 1090 FOR S=l TO 100:NEXT:PO

KE SD+4,0:POKE SD,0:PO

KE SD+1,0:RETURN

0
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THEN PRINT IN$ :PRINT N 

(UplI5 RIGHT)", 
GC 459 FOR 1~9 TO 24 STEP 3:B$ 

=S$:FOR J=l TO 2:IF F T 
HEN B$=MID$(IN$,I+J,l) 

HA 460 PRINT"(RVS}"B~L~, ,IF 1< 
24THEN PRINT "(OFF}", 

HD 479 GET A$:IF A$=N$ THEN479 
FK 489 IF(A$>" / "ANDA$<":" )OR(A 

$> "@"ANDA$<"G" )THENS49 
GS 485 A:-{A$:"M" )-2* (A~:",·)-

3*(A~-".")-4*(A~-" I ")-5 
*(A$="J")-6*{A$="K") 

FX 486 A:A-7*(A$-"L")-8*(A~:", 
")-9*{A$="U")-19*(A$="1 
")-II*(A~-"O")-12*(A~:" 
pOI ) 

CM 487 A=A-13*(A$=S$) :IF A THE 
N A$=MID$("ABCD123E456F 
el",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 509 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 

OS 540 PRINT A$; :NEXT J:PRINT 
(SPACE)S~, 

PM 55121 NEXT I:PRINT:PRINT"{UP) 
(5 RIGHT}"" INPUTt 3, IN~ 
:IF IN$=N$ THEN CLOSE3: 
GOT022121 

OC 560 FOR 1=1 TO 25 STEP3:B$= 
MID$(INS,I):GOSUB320:IF 

1<25 THEN GOSUB380 :A(1 
13 ):A 

PK 570 NEXT:IF A<>CK THEN GOSU 
BI060,PRINT"(BLK) (RVS) 
(SPACE)ERROR: REENTER L 
INE ~4j"'F:l,GOT0440 

HJ 580 GOSUB1080:B=BS+AD-SA:FO 
R 1=9 TO 7:POKE B+I,A(I 
) , NEXT 

00 590 AD=AD+8:IF AD>EA THEN C 
LOSE3 ,p RINT" (DOWN) (BLU) 
** END OF ENTRY **(BLK) 
(2 DOWN)" ,GOT0700 

GO 600 F=0 :GOT0440 
OA 610 PRINT"(CLR}(DOWN}(RVS) 

(SPACE }DISPLAY DATA ":G 
OSUB400:IF IN$=N$ THEN2 
20 

RJ 62.0 PRINT"{OOWN){BLU)PRESS: 
(RVS)SPACE( OFF ) TO PAU 

SE, (RVS}RETURN(OFF) T O 
BREAK,4j (DOWN)" 

KS 630 GOSUB360:B= BS +AD- SA:FOR 
I=BTO B+7:A::::PEEK(I) :GOS 
UB350 :GOSUB380 :PRINT S$ 

CC 640 NExT:PRlNT"{RVS}"; :A=CK 
: GOSUB359 :P RINT 

KH 650 F=l :AD=AD+8 :IF AD>EA TH 
ENPRINT"{OOWN)[BLU)** E 
ND OF DATA **N:GOT0220 

KC 660 GET A$:IF A$=R$ THEN GO 
SUB1080 :GOT0220 

EO 670 IF A$=S$ THEN F=F+1:GOS 
UB1080 

AD 680 ONFGOT0630 , 660 ,630 
CM 690 PRINT"(DOWN}(RVS] LOAD 

{SPACE}DATA ":OP=l:GOTO 
710 

PC 790 PRINT" [OOWN} {RVS j SAVE 

(SPACE}FILE ":OP=0 
RX 71121 IN$=N$:INPUT"{OOWN)FILE 

NAME,4j" ,IN~' IF IN~:N~ 
(SPACE }THEN220 

PR 720 F:0,PRINT"(DOWN}(BLK] 
(RVS}T(OFF}APE OR (RVS) 
D(OFF]ISK, ,4j", 

FP 730 GET A$:IF A$="T "THEN PR 
INT "T (DOWN]" ,GOT0880 

HQ 74121 IF A$<>"D"THEN730 
HH 750 PRINT "D{OOWN)" :OPEN15, 8 

,15, "10: ":B::::EEA-SA:IN$=" 
0: "+IN$ :IF OP THEN810 

SO 760 OPEN l ,8,8,I N$ +",P,W":G 
OSUB860: I F A THEN220 

FJ 770 AH-INT(SA / 256),AL:SA-(A 
H*256) :PRINTtl ,CHR$(AL} 
,CHR~ (AH), 

PE 780 FOR 1::::0 TO B:PRINTtl,CH 
R~(PEEK(BS+I»,'IF ST T 
HEN800 

FC 790 NEXT:CLOSE1:CLOSE15:GOT 
0940 

GS 800 GOSUB1060 :PRINT" {OOWN} 
{BLK}ERROR DURING SAVE: 
,4j" ,GOSUB860 ,GOT0220 

MA 810 OPEN 1,8,8,IN$+",P,R":G 
OSUB860:IF A THEN220 

GE 820 GETt1,A$,B$:AD=ASC(A$+Z 
$)+256*ASC(B$+Z$):IF AD 
<>SA THEN F=1:GOT0850 

RX 830 FOR 1=0 TO B:GETtl,A$:P 
OKE BS+I,ASC(A$+Z$} :IF( 
IOB)AND ST THEN F=2:AD 
=1: I=B 

FA 840 NEXT:IF STo64 THEN F=3 
FQ 850 CLOSEl :CLOSE15 :0N ABS(F 

>0)+1 GOT0969,970 
SA 860 INPUTt15,A,A$:IF A THEN 

CLOSE1:CLOSE15:GOSUB10 
63 :PRINT" {RVS)ERROR: "A 
~ 

GQ 873 RETURN 
&J 880 POKE183,PEEK(FA+2) :POKE 

187,PEEK(FA+3):POKE188, 
PEEK(FA+4):IFOP=3THEN92 
o 

HJ 890 SYS 63466,IF(PEEK(783)A 
ND1)THEN GOSUB1063:PRIN 
T"(DOWN}(RVS} FILE NOT 
{SPACE }FOUND ":GOT0690 

CS 903 AD=PEEK (829)+256*PEEK(8 
33):IF AD<>SA THEN F=l: 
GOT0970 

SC 910 A=PEEK(831)+256*PEEK(83 
2)-1:F=F-2*(A<EA)-3*{A> 
EA) :AD=A-AD: GOT0930 

KM 923 A=SA:B=EA+1:GOSUB1013:P 
OKE780 ,3,SYS 63338 

J F 930 A=BS: B=BS+ (EA-SA) +1 :GOS 
UB1010:0N OP GOT0950:SY 
S 63591 

AE 94121 GOSUB1080:PRINT "{BLU}U 
SAVE COMPLETED **-:GOT 

0220 
XP 950 POKEI47,0:SYS 63562:IF 

{SPACE)ST>0 THEN970 
FR 960 GOSUB13a3 :PRI NT "{BLUJ** 

LOAD COMPLETED ** - :GOT 
0223 

DP 970 GOSUBI060:PRINT"{BLK} 
(RVS}ERROR DURING LOAD : 
( DOWNl!4j ", ON F GOSUB98 
0,990,1000 :GOT0220 

PP 980 PRINT "INCORREcr STARTIN 
G ADDRESS ("; :GOSUB360: 
PRINT ")": RETURN 

GR 990 PRINT "LOAD ENDED AT ";: 
AD=SA+AD:GOSUB360 : PRINT 

D$:RETURN 
FD 1000 PRINT "TRUNCATED AT END 

ING ADDRESS II : RETURN 

RX 1310 AH=INT(A/256) :AL-A-(AH 
*256):POKE193,AL:POKE1 
94,AH 

FF la20 AH:INT(B / 256),AL:B-(AH 
*256):POKE174,AL:POKE1 
75, Ali: RETURN 

FX 1330 IF AO<SA OR AD>EA THEN 
1050 

HA 1040 IF(AD>511 AND AD<40960 
) OR(AD>491S1 AND AD<53 
248)THEN GOSUBI080:F=0 
: RETURN 

He 1050 GOSUB1060:PRINT"{RVS} 
{SPACE }INVALID ADDRESS 

(DOWN}(BLK}",P=I,RETU 
RN 

AR 1060 POKE SD+5,31:POKE SD+6 
,208:POKE SD,240:POKE 
{SPACEJSD+1,4:POKE SD+ 
4,33 

DX 1070 FOR S~l TO 100:NEXT:GO 
T01090 

PF 1380 POKE SD+5,8:POKE SD+6, 
240:POKE SD,0:POKE SD+ 
1,90:POKE SD+4,17 

AC 1090 FOR S=1 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.

Atari Computers

520ST Monochrome System $619.00

520ST Color System 789.00

1040ST Color System 999.00

800XL 64K Computer 69.99

65XE 64K Computer 89.99

130XE 132K Computer 129.00

Atari Peripherals

1010 Cassette Drive 49.99

1020 Color Printer 29.99

1050 Disk Drive 129.00

835 300 Baud Modem 24.99

850 Atari Interface 109.00

M301 300 Baud Modem 39.99

XM801 80-Column Printer 179.00

XM804 ST Printer 169.00

ICD PR Connection 59.99

Commodore Computers

C-64 64K Computer 169.00

C-64 Package System 479.00

C-128 128K Computer 269.00

C-128 Package System 759.00

Amiga 1000 256K Computer 849.00

Commodore Peripherals

1530 Data Cassette 34.99

1660 Commodore Modem 59.99

1670 Commodore Modem 139.00

1541 Disk Drive 189.00

1571 Disk Drive 249.00

1802 Color Monitor 189.00

1902 Color Monitor 299.00

Amiga 1010 3V2" Ext. Drive 229.00

Amiga 1020 SVt" Ext. Drive 199.00

Amiga 1080 RGB Monitor 279.00

C128 Universal Monitor Cable 13.99

C128 512K Expansion Board 199.00

PPI Parallel Printer Interface 34.99

Xetec S/Graphix 8K 69.99

Micro R&D MW350 44.99

AT&T 6300 from $1699.00

Compaq from 1699.00

Cordata from 899.00

IBM-PC from 1099.00

IBM-XT from 1699.00

IBM-AT from 2699.00

Leading Edge from 999.00

Sperry from 1299.00

Zenith from 999.00

AST

Six Pak Plus PC/XT $169.00

Six Pak Premium PC/XT 349.00

Advantage-AT 128K 339.00

Everex

EV-210 Evergraphics Mono 139.00

EV-640 Edge Card 259.00

Hercules

Color Card 159.00

Graphics Card 199.00

Graphics Card Plus 209.00

IDEAssociates

IDE-5251 Local Emulator 579.00

Intel

Intel Above Boards Call

8087, 80872, 80287, 802878 Call

Paradise

Modular Graphics Card 269.00

Color/Mono Card 139.00

Quadram

Quad Ega+ Graphics Adapter....369.00

Quadport-XT I/O Card 119.00

Silver Quadboard 239.00

Microfazer II Print Buffer 259.00

STB

Ega Plus w/Dr. Halo 299.00

Zuckerboard

Color Card w/Parallel 89.99

Monochrome Card w/Parallel 99.99

576K Memory Card

El
Allied Technology

Apple Half-Heights 109.00

CMS

Drive Plus 20MB Internal Card....399.00

Everex

Stream 60 60MB Tape-Backup....749.00

Indus

Atari GT Disk Drive 199.00

Commodore GT Disk Drive 199.00

Iomega

A210H 10 + 10 Bernoulli Box 1899.00

A220H 20 + 20 Bernoulli Box 2499.00

Irwin

110D 10 Meg Tape Backup 379.00

Mountain Computer

Drive Card 20MB Internal Card...689.00

Racore Jr. Enhancements

Jr. Expansion Chassis w/DMA 319.00

512K Memory Expansion Card....129.00

DRIVES.

Canon

LBP-8A1 Laser, 8 Page/Min $1899.00

Citizen

MSP-10 160 cps, 80-Column 319.00

MSP-15 160 cps, 132-Column 419.00

MSP-20 200 cps, 8K Buffer 349.00

MSP-25 200 cps, 132-Column 539.00

Premier 35 35 cps Daisywheel....499.00

C.rtoh

8510-SEP Epson/IBM 80-Column Call

8310-SEP Epson/IBM 80-Column Call

Cordata

The Desktop Printshop Laser 2199.00

Diablo

Model 635 RO Daisywheel 899.00

Epson

LX-86 120 cps. 9-Wire Printhead.239.00

FX-85 160 cps, 80-Column Call

FX-286 160 cps, 132-Column Call

EX-800 300 cps, 80-Column Call

LO-800 180 cps, 24-Wire Printhead..Catl

LQ-2500 324 cps, 24-Wire PrintheadCall

Free stand & book wilh Epson Purchase

Juki

6100 10 cps Daisywheel Call

6200 30 cps Daisywheel Call

5510C Color Dot Matrix Call

NEC

P5, P6, P7 Pinwriter Series Call

3550 35 cps Spinwriter 779.00

8850 55 cps Spinwriter 1099.00

Okidata

ML-182 120 cps, 80-Column 219.00

ML-192 160 cps, 80-Column 319.00

ML-193+ 200 cps, 132-Column Call

ML-292 200 cps, 80-Column Call

ML-293 200 cps, 132-Column Call

Panasonic

KX-1091 120 cps, 80Column Call

KX-1092 180 cps, 7K Buffer 339.00

KX-1592 180 cps, 132-Column 439.00

Star Micronics

LV-1210 120 cps, 80-Column 189.00

SG-15 120 cps, 132-Column 379.00

Texas Instrument

TI-855 150 cps, SfJColumn 599.00

TI-865 150 cps, 132-Column 749.00

Toshiba

P321 216 cps, 24-Pin Printhead...479.00

P341 216 cps, 24-Pin Printhead...589.00

P351 288 cps, 24-Pin Printhead.1049.00

COMPUTER MAIL

When you want to talk computers .... 
HOME COMPUTERS. MULTIFUNCTION CARDS. PRINTERS. 

Atari Computers 
520ST Monochrome System ...... $619.00 
520ST Color System ...... .... ... ..... . 789.00 
l 040ST Color System ................. 999.00 
800XL 64K COmputer. .................. 69.99 
65XE 64K COmputer. ................... 89.99 
130XE 132K COmputer. .............. l29.00 
Atari Peripherals 
1010 Cassette Drive ...... .. .... ... ... .. .49.99 
1020 Color Printer. .. .. .... .......... ..... 29.99 
1050 Disk Drive ......................... l29.00 
835 300 Baud Modem .................. 24.99 
850 Alari Intertace ...................... l09.00 
M301 300 Baud Modem ............... 39.99 
XM801 8OColumn Printer ........... 179.00 
XM804 ST Printer. ................... .. 169.00 
ICD PR COnnection ... ................... 59.99 
Commodore Computers 
C64 64K Computer .................... 169.00 
C64 Package System ... ..... ....... .479.00 
C-128 128K COmputer. ............... 269.00 
C-128 Package System .. ... ........ .. 759.00 
Amiga 1000 256K COmputer ....... 649.00 
Commodore Peripherals 
1530 Data Cassette ..... ................. 34.99 
1660 Commodore Modem ......... ... 59.99 
1670 Commodore Modem ... ..... ... 139.00 
1541 Disk Drive ... .. ........... .. ... ... . 189.oo 
1571 Disk Drive .. ...... ..... ............ 249.00 
1802 Color Monitor. ......... ........... 189.oo 
1902 Color Monttor. ....... .... .. ....... 299.00 
Amiga 1010 3V," Ext. Drive ........ 229.oo 
Amiga 1020 5V4 ' Ext. Drive ........ l99.00 
Amiga 1080 RGB Monitor ........... 279.oo 
C128 Universal Monttor Cable ....... 13.99 
C128 512K Expansion Board ....... l99.00 
PPI Parallel Printer Intertaoo .. .. .. .... 34.99 
Xetec SlGraphix 8K ............ .. ........ 69.99 
Micro R&D MW350 ...... .. .......... .... 44.99 

MS/DOS SYSTEMS. 

AT&T 6300 ................... from $1699.00 
Compaq ......................... from 1699.00 
Cordata ......................... from 899.00 
fBM-PC .................. .. .. .. .. from 1099.00 
IBM-XT .. .. ............ .. ........ from 1699.00 
IBM·AT .......................... from 2699.00 
Leading Edge ................ .from 999.00 
Sperry ........................... from 1299.00 
Zenith .. ................... .. ..... from 999.00 

AST 
Six Pak Plus PCIXT ................. $169.00 
Six Pak Premium PCIXT ............. 349.00 
Advantage-AT 128K ...... ...... ... ..... 339.00 
Everex 
EV·210 Evergraphics Mono ......... 139.00 
EV-640 Edge Card ..................... 259.oo 
Hercules 
Color Card .. .. .......... .. .. .. .. .. .... .. ... 159.00 
Graphics Card ............... ....... ...... 199.00 
Graphics Card Plus .................... 209.00 
IDEAssocIates 
IDE·5251 Local Emulator ............. 579.00 
Intel 
Intel Above Boards ......................... Call 
8087, 80872, 80287, 802878 .. ......... Call 
Paradise 
Modular Graphics Card ............... 269.00 
COlorlMono Card ........................ 139.00 
Quadram 
Quad Ega+ Graphics Adapter .... 369.00 
Quadport·XT VO Card .. .......... ..... 119.00 
Silver Quadboard ........................ 239.00 
Microfazer II Print Buffer ............. 259.oo 
STB 
Ega Plus wlDr. Halo ................... 299.00 
Zuckerboard 
Color Card wIParallel. .......... .. ...... . 89.99 
Monochrome Card wIParallel. ........ 99.99 
576K Memory Card ...................... 59.99 

DRIVES. 
Allied Technology 
Apple Half·Heights ............ .. ....... 109.00 
CMS 
Drive Plus 20MB Intemal Card .... 399.00 
Everex 
Stream 60 60MB Tape-Backup .... 749.00 
Indus 
Atari GT Disk Drive ........ ...... ...... l99.00 
Commodore GT Disk Drive .. ....... l99.oo 
Iomega 
A210H 10 + 10 Bemoulli Box ..... l899.00 
A220H 20+20 Bemoulli Box ..... 2499.00 
trwln 
1100 10 Meg Tape Backup .. .. .... 379.00 
Mountain Computer 
Drive Card 20MB Intemal Card ... 689.00 
Racore Jr. Enhancements 
Jr. Expansion Chassis wIDMA. .... 319.00 
512K Memory Expansion Card .... l29.oo 

Canon 
LBP-8Al Laser, 8 PageiMin ..... $1899.00 
Citizen 
MSp·l0 160 cps, 8Q..CoIumn .. ..... 319.oo 
MSp·15 160 cps, 132-Column .... .419.00 
MSP·2O 200 cps, 8K Buffer ......... 349.00 
MSP·25 200 cps, 132-Column ..... 539.oo 
Premier 35 35 cps Daisywheel. .. .499.00 
C.ltoh 
851()'sEP EpsonllBM 8OColumn .. ... Call 
831D-SEP Epsonl lBM 8O-Column ..... Call 
Cordata 
The Desktop Printshop Laser ..... 2199.00 
Diablo 
Model 835 RO Daisywheel. ......... 899.00 
Epson 
LX-86 120 cps, ~Wire Printhead.239.00 
FX-85 160 cps, 8Q..CoIumn .............. Call 
FX·286 160 cps, 132-Column ........... Call 
EX-800 300 cps, 8Q..CoIumn ............ Call 
LQ-800 180 cps, 24Wire Printhead .. Call 
LQ.2SOO 324 cps, 24·Wire PrintheadCall 
Free stand & bock with Epson Purchase 
Jukl 
6100 10 cps Daisywheel. .......... .. .... Call 
6200 30 cps Daisywheel. ................ Call 
5510C Color Dot Matrix .................. Call 
NEC 
P5, P6, P7 Pinwriter Series .... .. .... .. . Call 
3550 35 cps Spinwriter .. .. ........... 779.00 
8850 55 cps Spinwriter ............. l099.00 
Okldata 
ML·l82 120 cps, 8OColumn .. .. .... 219.00 
ML·l 92 160 cps, 8O-Column .. ...... 319.oo 
ML·l83+ 200 cps, 132-Column ....... Call 
ML·292 200 cps, 8Q..CoIumn ............ Call 
ML·293 200 cps, 132-Column .......... Call 
Panasonic 
KX·l091 120 cps, 8OColumn .......... Call 
KX·l092 180 cps, 7K Buffer ...... .. 339.oo 
KX·1 592 180 cps, 132-Column .. .. .439.00 
Star Micronics 
LV·1210 120 cps, 8Q..CoIumn ....... 189.00 
SG·15 120 cps, 132-Column ........ 379.oo 
Texas Instrument 
T~55 150 cps, 80-C0lumn ...... ... 599.00 
TI-865 150 cps, 132-Column .... .... 749.oo 
Toshiba 
P321 216 cps, 24-Pin Printhead .. .479.00 
P341 216 cps, 24-Pin Printhead .. . 569.00 
P351 288 cps, 24-Pin Printhead. l 049.00 



When youwant to talk price.
MONITORS.

MODEMS.

Amdek

Video 310A Amber TTL $149.00

Video 410A Amber TTL 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 TTL 129.00

JB-1285 12" Amber TTL 129.00

JC-1401P3A Multi-Sync In Stock

Princeton Graphics

MAX-12 12" Amber TTL 169.00

HX-12 12" Color RGB 429.00

Quadram

8460 Quadchrome Enhanced 499.00

Taxan

640 12" Hi-Res RGB 529.00

Teknlka

MJ-22 13" RGB/Comp. Hi-Res....279.00

Zenith

ZVM-1230 12" Green Composite...99.99

ZVM-1330 13" Color/RGB 459.00

■
Anchor

6480 C64/128 1200 Baud $119.00

Omega 80 Amiga 129.00

VM520 ST520/1040 1200 Baud... 139.00

Express! PC-1200 Half Card 149.00

Everex

Evercom 920 1200 Baud Internal. 139.00

Hayes

Smartmodem 300 External 139.00

Smartmodem 1200B Internal 359.00

Smartmodem 2400B Internal 539.00

Practical Peripherals

Practical Modem 1200 External...169.00

Quadram

Quadmodem II 1200 Baud 299.00

Supra

MPP-1064 AD/AA C64 69.99

1200AT 1200 Baud Atari 149.00

■
Maxell

MD-1 SS/DD 5Va" $9.99

MD-2 DS/DD 5YV1 12.99

MD-2HD Hi-Density 5Va" 24.99

Verbatim

VE-1 SS/DD 5'/4" 7.99

DISKETTES.

IBM SOFTWARE.

Ansa

Paradox $489.00

Ashton-Tate

d-Base III+ 429.00

Framework II 429.00

Borland

Reflex 99.99

Lightening/Word Wizard 99.99

Central Point Software

Copy II PC 24.99

5th Generation

Fastback 39.99

Funk Software

Sideways 44.99

IMSI

Mouse w/Dr. Halo 119.00

lUS-Sorcim

General Ledger 299.00

Supercalc IV 319.00

Super Project Plus 299.00

Lifetree

Volkswriter III 119.00

Lotus

Lotus 1-2-3 329.00

Symphony 439.00

Meca

Managing Your Money 119.00

MicroPro

Wordstar 2000 Plus 299.00

Wordstar Prof. w/GL Demo 189.00

Micforim

R:Base System 5 349.00

Microsoft

Microsoft Word 3.0 289.00

Microsoft Mouse/Serial or Bus 139.00

Microstuf

Crosstalk XVI 89.99

Remote 89.99

Muftimate International

Multimate 3.3 219.00

Multimate Advantage 269.00

Norton Software

Norton Ultilities 3.1 49.99

Software Publishing Group

PFS: First Choice 99.99

PFS: Professional Write 129.00

PFS: Professional File 159.00

Satellite Systems

Word Perfect 4.1 219.00

The Software Group

Enable 369.00

C M Only!
PC-TOO
PC-XT Compatible

360K Floppy Drive

256K RAM exp.

to 640K

C M Only!

Epson

DX-10

Daisywheel

Printer H49
C M Only!

Everex

1200 Baud

Internal Modem $129
C M Only!

MuKitech

13" Color

Composite Monitor $169
C M Only!

Star Micronics

NX-10

120 CPS Draft

30 CPS NLQ *219
C M Only!

CMS
20 MB Internal

Hard Drive

w/Controller *379
C M Only!

Atari 520ST
512K Computer

with Atari 12"

Monochrome Monitor$619
C M Only!

Commodore

Amiga 1000 512K

Computer w/Amiga

1080 RGB Monitor

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. 477 East Third Street, Dept. A201, Williamsport, PA 17701

ALL MAJOR CREDIT CARDS ACCEPTED.
POLICY: Add 3°-j {minimum S7 00) shipping and handling Larger shipments may require additional charges Personal and company checks require 3 weeks :o clear. For tasiet delivery use your

credit card or send cashier's check or bank money order Pennsylvania residents add 6BU sales tai AH prices are suDjeci to change and all items are subiecl lo availability Defective software will

be replaced with ihe same item only Hardware will be repaired or replaced at our discretion within the lerms and limits ol the manulaclurer's warranty We camot guarantee compatibilily AM sales

are linal and returned Shipments are Sub|ect to a restocking 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.

......... .. When you want to talk price. 
MONITORS. IBM SOFTWARE. PC-TOO 

C M Only! 

Amdek 
Video 310A Amber TIL. ........... $149.oo 
Video 410A Amber TIL .............. 159.OQ 
Color 600 RGB, IBM CGA ........ .. 399.oo 
Magnavox 
8CM515 RGB Monnor-B0 ...... .. .... 289.oo 
7BM623 PC Monitor-BO .... .. .. .... .... 99.99 
NEC 
JB-1280 12" Green TIL .... .... .... 129.00 
JB-1285 12" Amber TIL .. .. ........ . 129.oo 
JC-1401P3A Mult~Sync ........ .. .. . ln Stock 
Princeton Graphics 
MAX-12 12" Amber TIL.. .. .. ...... . 169.oo 
HX-12 12" Color RGB ...... .... .. ... .429.oo 
Quadram 
6480 Ouadchrome Enhanced .. ... .499.oo 
Taxan 
640 12" H~Res RGB ........ .. .. .. ... 529.00 
Teknlka 
MJ-22 13" RGB/Comp. Hi-Res .... 279.oo 
Zenith 
ZVM-1230 12" Green Composne .. . 99.99 
ZVM-1330 13" COlor/RGB ........ ... 459.oo 

MODEMS. 
Anchor 
6480 C64I128 1200 Baud .. .. ..... . $119.oo 
Omega 80 Amiga .................... ... 129.oo 
VM520 ST520/1040 1200 Baud ... 139.oo 
ExP"1ssi PC-1200 Half Card ........ 149.oo 
everex 
Evercom 920 1200 Baud Internal.139.oo 
Hayes 
Smartmodem 300 Extemal ........ .. 139.oo 
Smartmodem 1200B Intemal. .. .... 359.oo 
Smartmodem 2400B Intemal ....... 539.oo 
Practical Peripherals 
Practical Modem 1200 Extemal .. . 169.oo 
Quadram 
Quadmodem II 1200 Baud ...... .. .. 299.oo 
Supra 
MPP-1064 AD/AA C64 ...... .. .. ..... ... 69.99 
1200AT 1200 Baud Atari .. ........... 149.oo 

DISKETTES. 
Maxell 
Mo.1 SSIDD 5'1 .. '....... .. .... $9.99 
Mo.2 DSIDD 51/ .. ' ....................... 12.99 
Mo.2HD H~Density 51/ .. ' .............. 24.99 
Vefbatim 
VE-1 SSIDD 5'14" ... .. .. ........ .... .. ..... 7.99 

Ansa PC-XT Compatible 

~=~,:~ ................. $48900 ~~ ~IT~~;."e $499 
d-Base 111+ ........ ...... ................ .. 429.00 ~t::::o...:640:..:.:::.:K:..---=c-=c::-:::-:~ ___ -i 
Framewort< II ..... ... .. ... ...... .. ....... .429.00 C M Only! 
Bortand 
Reflex ........ ..... .... ... ... ..... .... ... ...... 99.99 Epson 
LighteninglWord Wizard .......... .... .. 99.99 DX-10 
Centraf Point Software Daisywheel 
Copy II PC ... .. ............. ... ....... ...... 24.99 Printer 
5~Genemtion ~ ____ ~~~~~ ___ ~ 
Fastback ............................ .. ...... . 89.99 C M Only! 
Funk Software 
Sideways ............ .... ... ..... ... ... ... ... . 44.99 

IMSI Everex 
Mouse wlDr. Halo .... .. ...... .. .. ..... . 119.oo 1200 Baud $129 
IUS-Sorcim Internal Modem 
General Ledger .... ................... . 299.00 ~.::::.=....:.::::::::~~=--;-;------t 
Supercalc IV ................... .. ... ..... 319.00 C M Only! 
Super Project Plus .. ................ ... 299.00 
Lifetree 
VoIkswriter 111. ...... .. ..................... 119.00 Multitech 
~ 1~' ~ $169 
Lotus 1-2-3 ... ... ......... .. ............... 329.00 ~C=o::m=po::s=rt::e...:M:.;;.on;i;;to~r :-;-;-----i 
Symphony ................................. 439.00 C M Only! 
Meca 
Managing Your Money ............. .. 119.00 Star Micronics 
MicroPro NX-10 
Wordstar 2000 Plus .................. . 299.00 120 CPS Draft $219 
Wordstar Prof. w/GL Demo .. .. .... 189.00 
Mlcrorim 30 CPS NLQ 
R:Base System 5 .... .. .............. .. 349.00 C M Only! 
MicroSoft 
MicroSoft Word 3.0 ... .............. .. .. 28900 CMS 
MicroSoft Mouse/Serial or Bus ..... 139.oo 20 MB Internal 

~=:r XVI. ........ .. ... ........... ...... 8999 ~~n~~:r $379 
Remote ........ .. .... ..... ... .. ......... .... .. 89.99 ~===~--=-:=-=--:--:--=--=-=---1 
Multimate fntemational C M Only! 
Mu~imate 3.3 .. ......... ... ..... .... .. ... . 219.00 Atari 5208T 
Multimate Advantage .... ............ .. 289.OO 
Norton Software 512K Computer $ 
Norton U~ilities 3.1.. .. .. .. .............. .49.99 with Atan 12" 619 
Software Publishing Group Monochrome Monitor 
PFS: First Choice .......... .. .. . .. .. ..... . 99.99 ~===...:Cc...:.:.M=O...:n-l-y-! -------i 
PFS: Professional Write ...... .... .... 129.oo 
PFS: Professional File ............... .. 159.oo Commodore 
Satellite Systems 
W d P rt ct 41 219 00 Amiga 1000 512K 

or e e . ........... .. ........... . Computer w/Amiga $1199 
The Software Group 
Enable ..... .. .. .. .. .... .. ........... .... ..... 389.oo 1080 RGB Monnor 

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. 477 East Third Street, Dept. A201, Williamsport, PA 17701 
ALL MAJOR CREDIT CARDS ACCEPTED. 

POLlCY; Add 3% (mlrumum 57 00) sh'PP4nQ and handhng larger stllDmenls may '&qLlII& a!;!dl iional charges Personal and company checks teQUII8 3 weeks 10 clear For taste< deI,wry use your 
c redit card Or send tUll,er's Check Of bank money order Pennsylvanta residen ts add 51:!(, sale:; lax AI! pUteS 818 sutljeCl 10 cnange alld alillems ale sublect to avaIlability Detecl ,ve sottwa.s w,lI 
be ,eplaced Wllh Ihe same ,Iem only Hardware w ,1I be repaIred Of replaced al our d,s.c.8UOO WIthin the 1Iums and limIts oj the manl.lfacturllf 'S wart amy W e caMOI guarantee compatIbility All sales 
are hnal ana relurnad sh,pme<lts a,e subJllct 10 a le5loc~lng 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 L5L1 T 1 

ALL PRICES SHOWN ARE FOR U.S.A. OROERS. CALL THE CANADIAN OFFICE FOR CANADIAN PRICES. 



CORDATA 400

DESKTOP* $909

CORDATA 400

PORTABLE* $909

IBM
CORDATA 400XT-

20 MEG* S1499
CORDATA 400XT

Contain 2-J60K Disk Orlvci, SI2K

M«mory, Craan Monitor

$1499

INTELLIGENT PC-88

TURBOPC $1029
Cont»tni 2-MMC Dh* Drtvt. J1IK MMMry. TyrtM KM-2

CopracMMr, Ctmo Wonttar, I/O Miridhncdon ID

MOUNTAIN DRIVE

CARD-20 MEG . . . S829
MOUNTAIN DRIVE

.. *999
Contain! 1-MOKOtak Drtv*. 512K Mwnory, 20MB

Hard Dtefc. G r• «n Monitor

MODEM
159

LASER 128
COMPATIBLE COMPUTER APPLE
Includes • Spreadsheet ■

Database

■ Word Processor '395
APPLE INTERFACES

Grappler + W/16K. .. T19.9S GrappterC. 79.95

Grappler + 179.95 SerialGrappler +■ 74.95

APPLE HEAND IIC
PRINTER PACKAGES
NX-IO PRINTERS
GRAPPLER +/C
PANASONIC 1081 i&

GRAPPLER+C

Commodore 64C

With Geos Call

Commodore I54JC . . . . Call
XETEC Super Graphic 69.95 |

NX-IO & Xetec Supergraphfc 269

Panasonic 108 0 I & Xetec Supergraphic.. 259

ACCESS
Mach V-Cart. . .

Leader Board . . .

Tournament Disk

Executive Disk . .

21.95

Z4.9S

16.95

16.95

Robotic Workshop . Cal

MK3K3PROSE
See Atari 130XE section
for ilems and j>■..>,

ABACUS SOFTWARE
Chanpak 31.95

Cad-Pak 31.9S

PowerpJan .... 31.95

Super C Compiler 44.95

SuperPascal. . . .44.95

Basic Compiler. . .31.95

Forth 31.95

(6.9SHome Pak .

Fast Load.....

Summer Games

Worfd Karate.

Super Cycle...

See Apple Seakn tor Best of

Kerns & Prices

.24.95

24.95

.19.95

24.95

pi
BatOe/Antletam

Panzer Gfentder.

USAAF
Kampgruppe . .

Broadside

Carrier Force . . .

Comp. Ambush .

Field of Fire
Gemstone.
Warrior

Imp. Galacium .

Computer

Baseball
Compuler

Quarterback . . .

Wizards Crown .

Gettysburg ... ■
Phantasle
Mech Brigade . .

Warship

SB{NO ATARI)

Rings of Ziltm . .

Phantasle II ....

Balllf Group .
Roadwar 200O. .

Gemstone Healer
Shard of Spring

32.95
24.95
37.95

37.9S
24.95

37.95

37.95

24 ?S

21.95
24.95

24.95

24.95

27.95
39.95

24.95
39.95

39.95

27.95

27.95
39.95
27.95

20.95
27.95

ELECTRONICACTS
Amnesia 27.95

Skyfox 24.95

AnlcFox 24.95

Marble Madness . 22.95
Moebius 27.95
Adv.

Construction.... 29.95

Mail Order

Monster IT.95

Ultima IV 41.9S

Bard's Tale 27.95

Loids of

Conquest 24.95

Chessmaner

2000 27.95

Ultimate Wizard . 34.95

Mind Mirror 24.95

Auto Dual 34.95

Adv. Music

System

Flghi Night....

Hardbal

2 on 2 Basketball

Murder/

Mississippi

Subloglc Baseball

Super Huey II...

The Pawn

Elite

Jnli.tr.irr;-

Bob 'n Wrestle .

Partner 64

Deceptor

MISCELLANEOUS COMMUU

S4.9S

19.95

19.95

23.95

23.95

34.95

16.95

29.95

23.95

23.95

20.95
39.95

19.95

Gunship

Champ

Baseball 86

Shanghai
Tass Times

Transformers
Sub Mission....
Ultima III

Tracker

Pet Speed

GEOS Desk Pak .

GEOS Font Pak

Oxford Pascal . .

Bob N1 Wrestle .

Qlp An I or3 .. .
Clip Art 11

. 23.95

23.95

. 23.95

. 23.95

23.95

. 20.95

34.95

29.95

34.95

23.95

. 23.95

. 34.95

. 20.95

19.95

27.95

Certificate Maker.

Animation

Station
lag Team

Wrestling . .

Ace of Aces

Disney Card &

Party

Disney Comic

Strip

Accolade

Footbafl

23.95

49.95

23.95
19 95

23.95

23.95

19.95

WWF Micro WrestJ-

'"9
Commando

Hackerll

27.95

23.95

23.95

Ultima II
Fontmaster II

Print Shop

Supertase64 ...,

Karatefca

Hacker

Gamemaker

Karate Champ .. .

Internafl Hockey.

Prt ShopCompan.

Prt Shop

Graphics

J«

Printmaster
Newsroom

Geos

39.95

32.95

28.95
47.95

20.95

20.95

27.95

25.95

19.95

27.95

19.95

29.95

21.95

34.95
39.95

Ogre

Bard's Tale II . .

Battle Front. . .

Robot Rascals.

Heart of Africa

27.95

27.95
. 27.95

27.95

.11.95

Ste Atari 13OXE section
farrestofitem & prices.

AVATEX 1200 HC External

Hayes-Compatible 135

STARMICRONICS

NX-10 20»
NL10C 279

NL-10 Call
NX-15 329

SD-10 309

SD-15 419
SD-10 459

SR-15 SS9
POWERTYPE 229

PRINTERS
Panaionfc 1091 219

Seicosha I0OOVC ... Call

Panasonic 10901 219

Panaiortc 10911 279

OkfmateSO 139

Citizen 120D Call
Okfdata 120 Call

Panasonic 1092 tell

PRINTER BUFFERS
Mlcrobufler/Minl U-Buff

64K 99.95 64K .99.95

. 259
Msgnovox Amber

MaS62R/
■ Composite

l902A
GreenofA«*«fm

ANIMATION STATION

GRAPHICS TA&0

ATARI 130XE

COMPUTER

PACKAGE

ATARI XE • XL • 400/800

130XE ComjxMr

lOSODUEMw
1027 Primer

S Free Pi«« 01 Auri Software

f/M is i stoppedprke mywhere in CortnncatUSA.

$395

ATARI

130XE
COMPUTER

Includes two

h« pro

grams <xr

choice.

This rsisMppedptke vyuitiert

'139

ATARI 1050

DISK DRIVE
Includes

DOS

2.5 $I35
This is 3 shippedprice nytvtiere

mCononenutUSA.

Atari

XMM801

Printer. .

ATARI

1027 $||Q

PRINTER .1 IT

ATARI 850

INTERFACE

•199

'115

CMj£33!-9HG8w/£GA

.!»

INTERFACES FOR OKIMATC 20

AtarlST 60 ApplellE. .70
Amicja. . .60 Apple IIC . . 77

■EST. 1982^^ CO I. I3O£

KLornput(ftbilLtu
PO Box 17883. Milwaukee, Wl 53217

ORDER LINES OPEN

Mon-Ffi. 11a.m. -7 p.m. CST

Sat 12pm -5p.m.CST

C© NO SURCHARGE FOR MASTERCARD & VISA

ATARI XE/XL/400/800

SUPER PRINTER PACKAGES
NX-I0&SUPRA1I50 259

PANASONIC 10801 & SURRA I! 50. 259

ATARI PRINTER INTERFACES
SUPRA ! ISO. A . ..... ..59.95
P.S. CONNECTION. ;. .64.95
&ETEC GRAPHICAT 39JM

ATARI DIRECT-CONNECT MODEMS

To Order Call Toll Free

800-558-0003

For Technical Inlo., Order Inquiries, orlor Wise. Orders

414-351-2007

SUPRA lOOOE

MODEM.. .

ATARI XM-301

39.95 MODEM ... . 39.95

ORDERING INFORMATION: Please specify system. For fast delivery send casdier's check or money order Personal and company checks allow 1-1

business days lo clear School PO s welcome C.O.D. chirges are SIM In Conlinental US A. include S3 00 lor soliware orders. 4% shipping lor

hardware, minimum S4 00 Master Card and Visa orders please include card K. expiration date and signature Wl residents please include 5'

sales lax HI, AK.FPO.APO.Pjerlo Rico and Canadian orders, please add 5": shipping, minimum 15.00, All oiher foreign orders add 15%shlpping.

minimum 110.00. All orders shipped outside the Conitnental USA are shipped lirst class insured U S mail 11 loreign shipping charges exceed

Ihe minimum amount, you will tie charged the addtlionalamoLintlo gel your package lo you quickly and saiely Alt goods are new and include

factory waronly Due loour low prices all sales are Imal All deleciiue returns must have a return auihorlzailon number. Please call (414) 35l-?007 to

obtain an R A C or your return will nol he accepted Priced and availabililv subject to change wilhoni nolice

AMIGA COMPUTER

SYSTEM PACKAGE

CALL FOR

PACKAGEPRICE

CORDATA 400 
DESKTOp· 5909 
CORDATA 400 
PORT ABLE* 5909 

Contlin l-J60K Dbk Drtw.,. SilK 
M_ory. Gr •• n Monitor 

LASER 128 
CqMPATIBLE COMPUTER 
Includes· Spreadsheet· 
Database 
• Word Processor 5395 

IBM 
CORDATA 4OOXT-
20 MEG" . .... .. $1499 
CORDATA400XT 
PORTABLE $ 
-20 MEG" . . . . . . . . . .. 1499 

APPLE 
APPLE INTERPACH 

Qrapplt'r +W/ 16K ... 119.95 GrapplerC .. .... . .. 79.95 
(jrappler+ . . .. 119.95 SerialGrappler + . .. 74.95 

INTELLIGENT PC-88 
TURBO PC .. .. . $1029 
~ J. IIOI': DIIIII om., SUI( --,. TwtIo-.2 
c..-.""-....... I/ O ........ K .... IO 

MOUNTAIN DRIVE 
CARD-20 MEG. .. $829 
MOUNTAIN DRIVE 
CARD-30 MEG. . . $999 
I MODEM PRACncALMOOEM I2CXl 
SPECIALSlrttmJlHIICII'd/~CQ'IP. 1591 

APPLE liE AND IIC 
PRINTER PACKAGES ,. 
NX'tO PRINTER 8. '288 
GRAPPLER+ Ie. . 
PANASONIC IOBli & '298 
GRAPPLER + C 

Commodore 64C 
With Geos .. COM MODORECOMMODORE64/128SUPERPRINTERPKGS. 

NX-IO & X,tt< 5upergraphic ........... 269 
Commodore 1541 C ... 

""",,i.e, .. .... 2 I .95 
Le~r eo.rd .... 24.95 
TournM'ltntOlsk . 16.95 
EarrutiYeOlsk ... 16.95 
Robotic WotUnop . C .. 

~XES«tJon 
for hems.nd pr\Ces. 

MACUSSOfrrwAAE 
Chanp.ak . ...... 31.95 
Cad-P.k ......... ...... 3 1.95 
Powerplan ...... 3 1.95 
Su~rC Complltr . 44.95 
Super P.sul ..... 44.95 
B.lslc COfIlIlltr . . 3 1.95 
Fonh . . ... 31.95 

Skyfox ••••• 
Ank Fox ••••••• 24.95 
Matblc! M adntU • 22.95 
Moebius ....... 27 .95 -. ComtnJolon .... 29.95 
MailOrckr 

.. 21.95 Monster ..... ... 11.95 
;~~§ .. ~'U;,; ... 24.9S UltlmalV . .. 41.95 
;:" Bilrd'S T~ . . . 27.95 

...... 24.95 Lords of 
Conquest. . . 24 .95 
Ch~ssmaster 
2QX) .. ........ 27 .95 
Ultimate Wizard . 24.95 
Mind Mirror . . . 24.95 
Aulo Dual ...... 34.95 

~,i';~Bit~;i'ji:; Ogre .. ........ 27.95 
Q Bilrd's Tale II . 27.95 

NN. Mwlc 
Systt1l'l . . .... 54.95 
FlghtNlght .,.,. 19.95 
H.rcl/»I ........ 19_95 
2 on 2 IWketWII . 23.95 
Murd~r/ 
MissIssIppi . 23.95 
Subloglc Baseball . 34.95 
SUprrHutyll .... 16.95 
The' P~ . . . . 29.95 
EUt~ ........ . 23.95 
InnhUltor ....... 23.95 
Bob 'nWr~stle! .. 20.95 
Panntf64 ...... 39.95 
OK~pIO" '" .. 19.95 

Glxuhip ..... 

"""'" BluNlS6 . .. 23.95 
Shanghai ...... 2.3.95 
Tns flmes . . 23.95 
TransfOfTTltI"li .... 23.95 
Sub MissIon .. .. 20.95 
tAl/rna III . ...... 34.95 
Traclcer ........ 29.95 
Pet Speed .. . .. 34.95 
GE05 Desk P.Ic .. 23.95 
GEOSFontP.Ic .. 23.95 
O.l.1ord P.scill ... 34.95 
Bob N' Wrestle! .. 20.95 
alp An l or3 . 19.95 
a lp An II . .. 27.95 

Panasonic lOB 0 I & Xetec Supelgraphic .. 259 

CenllJule ~ker . 2],95 
""'motion 
StillJon ........ 49.95 
TitgTum 
Wrestling .. 23.95 
AceotAces ..... 19.95 
D!~Card& 
Party ... .. ..... 23.95 
DI~yCotnlc 
Strip .......... 23.95 
Accola~ 
Fool~ ........ 19.95 
WoNF Mkro Wrestl-
ing ............ 27.95 
Corrvnando • . • 23.95 
Hacur If .•.•.•. 23.95 

Uhlma II ........ 39.95 
Fonllnan~r" .... 32.95 
Print Shop ...... 28.95 
Superoue 6-4 ... . 47.95 
lC.rateka .. . .... 20.95 
Hack~r . . 20.95 
Gamernalc~r ..... 27.95 
lC.rale Champ ... 25 .95 
InterNt'I Hoclcey . 19.95 
Pn Shop C~n . 27.95 
Pn Shop 
Graphics ....... 19.95 
HI. . . . 29.95 
Prfntmaster ..... 21.95 
N~'oorn . . 34.95 
GtoS ....... .. 39.95 

~,"''''Cl':'!'!'\'S 
~~~~~hl~" IN! 
HomrPak ., .... 16.95 

Rlngsof Zlhln .... 27.9S BilltieFronl .... . 27 .95 
Pharn.uIeIl ..... 21.95 RObotRouc.aIs .... 27 .95 

STAR MICRONICS 
NX· IO . ••••••••..• lOt PRINTERS PRINTI!R BuppeRS 

Mlcrobuffer/ Mlni U-Buf'f 
im 
F.n La.d ....... 24.95 
St.mmtr G¥nts 11 . 24.95 
Wof1dlCarale .... 19.95 
~r CycIt ..... 24.95 

~~~~o~'.: JN~ H~.n of Alrla ... 11.9s 
GemstOf"MeHe¥er . 20.95 S« AQIft lJOXE J«tJM 
ShiltdofSprlng .. 27.95 forrrstofltmt1~prlr:c. 

AVATEX 1200 HC External 

NLlOC •. . •.. . •.•.. 17. 
NL-IO .. • . ••.•.•.• c..p 
NX· IS ••••••••••.• JZ9 
SD-IO •••••.• . • . •• J09 
SD-IS ..... .. .. .. . . 1. 

P.~'09I ... .. J1. 
SeltOiN IOOOVC ••• CllII 
P.1WSCIric 10901 ...• 21. 
P~'09II . . . . 27. 
0kIrnne 20 . •• . • . •• 1" 

6-4K •.•••• 99.95 641C •• 99.95 

MONITOlIS 
~JIII./t'bJJ:f •••• " •• . ~ . ... 

~8S6;";:'''COMP ,. lft 
SWR5lJng If- C ~ .... v. I" 
Cocnmodcn 1902A •• •• , •• , , m 
GrHn Of I\tMtf m .... _ .. .. c.I. 

Jtot AiJ* S«daI lot It1t ()/ 
Ittms I Prim 

SD-IO . .. .. .. ..... . 5. Odzen 'ZOO ....... Call 
Hayes-Compatible ____ . 135 SR-'S . . .......... 55. CHtkSmI 120 ....... CIIn 

J'OWfRTYPE •••••• JZ9 P~I092 .. . . CllII 

I =~00I/49.951 
ATARI130XE 
COMPUTER 
PACKAGE 

ATARI XE'XL'400/800 
ATARI ATARI1050 ~~~BOI 

..-
VMJIO'&JIl.I(jftt'A .. . . ~ .. " •• Ilt 
VWIONMrv..-er .... " ...... 1. 
CMJ63II-DtG1w/f!iA •••••. ~ . , ,$" 
ClBUllg.JGIfthi ., . . ........ . 

:=~-:::' $395 1017l'rir1:tr 
§ Fr~ I"ie<:HoI AlMiSottwlrt 

Thi1 iJ I sIipptd ptIct lI7fWhtrt .iT CrnrwuJ (M 

130XE DISK DRIVE Printer . ,,$199 
COMPUTER 

~"'5139 
Includes 
DOS 
2.S 5135 

ATARI 

~~t~TER .$ 119 
ATARIBSO $115 
INTERFACE . 

-EST. 1982--

-e.ompu.tqfhilitlJ;. PO Box 17882. Milwaukee. WI 53211 
ORDER LINES OPEN 

Mon·FII. 11 a.m . . 7 p.m. CST 
Sal. 12 p.m. - 5 p.m. CST 

= NO SURCHARGE FOR MASTERCARD & VISA ::!E 
To Order Call Toll Free For Technical Into., Order Inquiries, orforWlsc. Orders 

800-558-0003 414-351 -2007 
ORDERING INFORMATlDH: Pleasespeclly rystem. For last delivery send cashlef'scheck or moneyordef Pefsonal and company Checks at/ow t4 
business days 10 clear School PO 's welcome c.o.o. c:huga are tiOO In Continental US A. Include $3.00 101 soltware OI'ders. 4'l1fo shipping 101' 
hardwafe. minimum 54 00 Master Card and Visa olde,s please include card II, expiration date and signature WI residents please Include 5°. 
sales tax HI. AI<. FPO. APO. Puerlo RICO and Canadian orders. please add 5'J.shlpplng. minimum $5.00. All other loreiRnll"du,add 15%,hlppln;, 
minimum $10.00. All o,defs shipped outside the Contlnenlal U.S A. are shipped Ilts! class Insured U S mail II foreign shipping chalges exceed 
the minimum amount. you Will be ch,uged the additional amount to get yoU! package 10 you Quickly and safely All goods ale new and IIlclude 
lactOlY waffanty Oue to OUI low prices aI/ sales afe tina!. A" delectlve return, mUlt hIVI. relurn authorlutlon numbtr. Pleasecall (4 14) 351·2007 10 
obtain an R A 1/ 01 youl lelurn wi ll not be accepted Pr iced and availability subject 10 chanae Without notice 

OB6+:JlSl-I .. tcilMtdIe5 ... ,,; .JIt 
1.ItiItc-Pw/US(*t5 ... L •• ;:m 
,Nft.'AUS '0. OKiMATE 20 
lltar! ST .... 60 "-wit liE ... 70 
IlmlpiI •.•.• 60 "-wit IIC .. 77 

ATARIXE/XL/400/800 
SUPER PRINTER PACKAGES 

NX-IO&SUPRA 1150 . . .... . 259 
PANASONIC 1Q9:l1 & SURRA II 50 . 259 

AT ARI PRINTER INTERFACES 
SUPRA I 150 _ ........ . ..... 59.95

1 P.R. CONNECTION . _ .. ...... 64.95 
me GRAPHIC AT ...... _ .. 39.95 

ATARI DIRECT-CONNECT MODEMS 
SUPRA IfJClOE IITIIRI XM-301 
MODEM .. . . 39.95 MODEM .. .. 39.95 

AMIGA COMPU'l'ER 
SYSTEM PACKAGl! 

• "Mf(iA COMP\II'!I • NoIIGA IllI WI!lI!'~ 
. NOIIGA IIlIJIIO!f1t:II ."Mf(iA IOlO3.lDlSlDlll'! I 

G4LLFOR 
~CI{{tGE PRI,. 



ACCOtAOE
Hardball 24.95

Mean 18 31.95

PSI Trading Co. 24.95

BUJECHIP
American Dream 36.95

Baron 39.95

Blue Chip

Challenge 79.95

Millionaire 39.95

Squire 39.95
Tycoon 39.95

'' SPRINGBOARD

SRODfiRBUND

Bank Street

Writer+

Financial

Independence

Karateka

Print Shop

Graphic

Library 1 or 2

Print Shop

Companion
Toy Shop

Type

Variable Feast

64.95

94.95

21.95

37.95

21.95

31.95

42.95

31.95

39.95

EPWt
SEEAPPLESECTION
FOR ITEMS& PRICES

SE£APPLESECTION

FOR ITEMS* PRICES

Grand Slam
Bridge 39.95
Murder Party 27.95

Radio Baseball 27.95
Star-flight 32.95
WorldTourGolf 34.95

Ultima III 39.95
UltimaIV ... 39.95

UNISONWORLD
Printmaster 36T95
Art Gallery 1 24.95

Art Gallery 2 18.95

Hard Disk

Backup 54.95

Forever Voyaging

Bally Hoo

Cuthroats

Deadline
Enchanter

Hitchlker

Infidel
Leather Goddess

Moonmlst

Plan ot I all

Seastalker

29.95

25.95

25.95
31.95

25.95

25.95
28.95

25.95
25.95

25.95
25.95

Sorcerer

Spell breaker

Starcross

Suspect
Suspended
Trinity

Wlshbrlnger

Witness

Zorkl

Zorkllorlll

■■r-.SWON* ".' "
SCHUSTER

SEEAPPLESECTION

FOR ITEMS & PRICES

King's
Quest I, II, or III

Smart Money
Space Quest
Black Cauldron

28.95
31.95

31.95
28.95

31.95
25.95

25.95

25.95

25.95

28.95

31.95

52.95
31.95

25.95

rlacker
Hacker II

Shanghai
Tass Times
The Hobbtt

Fellowship/Ring

AliTyplst
Strip Poker
Isgur Portfolio

Sfarfleet I
Alternate Roality
Math Blaster
Aige-Blaster

DS Backup
Orblter

Cornerstone
Pawn

Championship

Goli

25.95

25.95
25.95
23.95

27.95
64.95
25.95
164.95
34.95
31.95
31.95

31.95
44.95
31.95
64.95
29.95

31.95

MiS ISM
Learning Company
Managing Money

Condid/Vietnam
Decision/Desert
F-15 Strike Eagle

Crusade In Europe

Silent Service

Micro League

Baseball

DoMars & Sense
Universe

Universe!!
Fontasy
Fontasy Fonts

Wizardry
Gato
Jet
SuNoglc Baseball

Subtoglc Fool ball

Call
114.95
25.95

25.95
21.95
25.95
21.95

25.95
114.95
W.95
47.95
42.95
Call

39.95
24.95
34.95

34.95

34.95

APPLE Si

COMMODORE

128
C-126 Computer Call

MPS 1200 PRINTER Call

1571 Disk Drive Call

1902 Monitor 279

1670 Modem 139

1350 Mouse 44.95

1750 512K
'Expander 169

SUPER 128
COMPUTER
PACKAGE

Commodore 128
1571 Disk Drive
Magnavox n->n
8562 Monitor I Si
COMMODORE

128 SOFTWARE

BaslcCompller128 44.95

Cobol 128 44.95

CadPa>(12a 44.95
Super C Compi ler 44.95

CfiartPak128 31.95
Speed Term 123 31.95

Superbase 12S 62.95
Superscript 128 44.95

Swiftcalciaa 44.95
Data Manager 128....49.95

Wordwriter 128 4S.95

Beet System lit 49.95

Pocket Flier 2 36.95

Pocket Writer 2 36.95
Pocket Planner 2 36.95

Sylvia Porter-128 44.95

Mach 128 32.95
Vlsastar 128 79.95

Visawrite 128 69.95
Partner 128 49.95

ATARI ST
Atari 1040ST-RGB

System Call

Atari 1040ST-

MonochromeSys Call

Atari 520SI-RGB

System Call
Aiarl 520ST-

Monochrome Sys Call

WE WARRANTY ALL

ATARI ST COMPUTERS

PURCHASED FROM

COMPUTABILITY FOR

NINETY DAYS

SF 314 DS-DD Disk

Drive 199

Supra 20 MEG 3.5

Inch Hard Drive.659

AMiGA ARCADE
' GAMES '■'

Mlcroleague

Baseball 39.95
Compuier Baseball 27.95

The Pawn

Right Simulator II

Kings Quesi II
Black Cauldron

Jet

Silent Service
Mean 18

Leader Board

Tenth Frame

Winter Games

Rouge

Apshal Trilogy

Strip Poker

Hex

Super Huey

World Games

29.95

34.95

34.95

34.95

34.95

27 95

27.95

27.95

27 95

27.95

27.95
27.95

29.95

27.95

27.95

27.95

ACfn/IStON
Gamemaker 31.95
Hacker il 25.95
Labyrinth 25.95
Little Computer

People 25.95
Murder on the

Mississippi 25.95

Shanghai 25.95

Gameslar
Basketball 25.95

Tass Times 25.95

Spindizzy 22.95

Rocky Horror 22.95

Chem Lab 25.95
LoveJoySat 39.35
RealEstatelnvest 64.95

Typing Tutor 31.95
Wine Cellar 44.95

SRODEftBUND
Alrheart 22.95
AncientArtWar 25.95

Animate 44.95
Bank Street

Series (Ea) 44.95

Fantavislon 31.95

Holiday Graphics

Library 16.95

Print Shop 31.95
Graphics Lib I, II, or

III 16.95

Karateka 21.95

On Balance 64.95

Print Shop
Companion 25.95

Science Tool Kit 44.95

Toy Shop 39.95
Type 28.95

Variable Feast 31.95

Certificate Maker 31.95 Games/Children 22.95
CllpArt1or3 19.95 Graphics Expander 25.95

Clip Art 2 25.95 Newsroom 37.95
Early Piece ol Cake Math 22.95

APPLE ACCESSORIES
Mach tl JoysiK* 27.95 Mocttngboard B 59.95

MacMii Joyottck . 34.65 MocfcinrjlxwdC 114.95
PaddletKtefca . 2755 Mocfctngbowd EJ 124.95
MocklngbaardA S4.SS Tac lOJoysiick 24.95

ABACUS
Textpro 37.95

Data Trleve Sys 37.95
Text Designer 37.95

PC Board

Designer 299.95

Assempro 37.95

ST GRAPHICS

Degas 27.95
Super Graphlcs 33.95

Degas Elite 52.95
Easy Draw 54.95

Graphic Artist 149.95

INFOCOM ST
SEE IBM SECTN FOR

ITEMSAND PRICES

STWORD

PROCESSORS

Final Word 94.95

Paperclip Ellie 64.95

Wordwrlter ST 52.95

Thunder 27.95

MICHTRON

Time Bandits 27.95

Business Tools 34.95

Cornerman 34.95

DOS Shell 27.95

Kissed 34.95

M-Disk 27.95

Major Motion 27.95

Mi-Term 34.95

Mighty Mail 34.95

Pers. Money

Manager 34.95

Plnball Factor 27.95

Football Wizard 27.95

Eight Ball 20.95

Financial Future 27.95

The Animator 27.95

Cards 27.95

Michtron Utilities 39.95

Dot Driver 34.95

Laser Driver 34.95

Super Conductor 49.95

ElECTRONJCARTS

Amnesia 29.95

Artie Fox 27.95

Sard's Tale 29.95
Bard's Tale II 34.95

Battle Front 27.95
Chessmaster

2000 29.95

Dark Lord 23.95

Lords of

Conquest 27.95
Murder Party 27.95

Robot Rascals 27.95

Ultima I 27-95

Ultima tit 39.95

Ultima IV 39.95
Ogre 27.95

Moebius 39.95

Skyfox 27.95
Music

Construction 11.95

Marble Madness 23.95

7CitiesofGold 11.95

Scrabble 27.95

" iPWC
Championship

WreslHng 24.95

World Games 24.95

Destroyer 24.95
Apshal Trilogy 24.95

Movie Monster 24.95
Winter Games 24.95

ST LANGUAGES
Personal Pascal 49.95

Mark Williams C 129.95

Metacomco

Pascal 74.95
Macroassembler 59.95

Lattice C 99.95

Modula II 54.95

ST BUSINESS
VIP

Professional 169.95
Swlftcalc ST 52.95

Dae Easy 49.95
Maxipian Call

Dollars and

Sense 69.95

Home

Accountant 44.95

BTS Spreadsheet 44.95

STDATABASES
DB Man Call

Zoomracks 54.95
DatamanagerSt 52.95

Regent Base 64.95

WFOCOM
SEEIBM SECTION FOR
ITEMSAND PRICES

■■■ .■:■:$»
SEE COMMODORE 64 FOR

ITEMSAND PRICES

Sub Mission

Infiltrator

Bob N' Wrestle

Color Me

Dick Francis

MfNDSCAPE
25.95 James Bond

20.95 Rambo

The Mist
Perfect Score

20.95

19.95
25.95

25.95
25.95

25.95

44.95

Balance of Power 31.95

Fight Night

Hardball
Sundog

The Hobbitl

Advanced Ideas

Spel(works

APPLE MISCELLANEOUS

21.95 Starfleet I 34.95 Dollars 8

21.95 Karate Champ 22.95 Sense 1IE
Kung Fu Master 22.95

Math Blaster 31.95
Alternate Reality 24.95

24.95

23.95

Call

31.95

19.95

19.95

25.95

22.95
19.95

25.95

25.95

19.95

114.95

Linkword. Languages

(Ea)

Strip Poker

Dr. Ruth

Game/Sex
Super bowl

Sunday

Gudrlan

Disney Party

Shop

Disney Comic

Maker

Video Vegas
Mastering/

College Board
Success w/Math

(Ea) 16.95

Success w/Algebra

(Ea) 22.95

Home Account 59.95

ST UTILITIES

Macrodesk 27.95
Music Studio 39.95

ST Music Box 34.95

Time Link 34.95

Micro-Cookbook 32.95

ST COMMUNICA

TION
PC Intercom 84.95

I.S. Talk 39.95
Home Pak 33.95

Michtron BBS 2.0 49.95

STTalk 17.95

ST PRINTUTILITIES
Typesetter 24.95

Rubber Stamp 24.95

Printmaster 24.95
Art Gallery I or II 19.95

Fontwriter 27.95

Magafont ST 24.95

Alge-Blaster

Homeworker

Spell-It

Word Attack

DLM Software

Designware

Computer Sat

Elite
Pawn

Sargon 111

Writer Rabbit
Math Rabbit

Frogger

Managing Your

Money

F-15 Strike Eagle 22.95
Gunship 25.95

Silent Service 22.95
Mlcroleague

Baseball 25.S5

Howard the Duck 25.95

31.95
59.95

31.95

31.95

Call
Call

54.95

23.95

29.95
25.95

25.95
25.95

9.95

74.95
64.05
Call
Call

31.95
25.95

31.95

49.95

129.95

Superbase
Random House

Scholastic

Kings Quesi III

Black Cauldron

Space Quest
Smart Money
Land ol the Dead 29.95
Usurper 29.95
Wizardry-Proving 31.95
Wizardry-Legacy 25.95
Wizard ry- Diamonds 21.95

VIP

Professional

Gato

T-SMrt Shop
Subloglc

Baseball

Subloglc Football 34.95
Flight Simulator II 34.95

169.95

24.95

31.95

34.95

Jet
Animation

Station
Agatha Christie

Sticky Bear (Ea)

27.95

59.95

25.95

25.95

STADVENTURES

Ulllmallorll] 39.95 TassTlmes 33.9C
Kings Quest II or III 33.95 Alternate Reality 33.95
Hacker II 33.95 Autoduel 34.95
Sundog 24.95 Ogre 27.95
Black Cauldron 27.95 Defender/Crown 33.95

Apshal Trilogy 27.95 Sinbad the Sailor 3395

Rouge ' 27.95 Balance oI Power 33.95
Dungeonmaster 27.95 King of Chicago 33.95

ST ARCADE GAMES

Winter Games
Super Huey

Phantasie

Mean 18

Leader Board

Bratlacus

Silent Service
Right Simulator II

Champioshlpn

Wrestling

World Games

27.95

27.95

27.95
29.95

£4.95

33.95

27.95

34.95

24.95
24.95

27.95

34.95

27.95

29.95

33.95
39.95

Chessmaster 2000 32.95

Slargllder 29.95

Little Comp People 33.95

F-15Strike Eagle

Jet

Tenth Frame

Shanghai

3-D Helicopter

Micro League BB

WWF Micro

Wrestling

Skyfox

Super Cycle
Indoor Sports

High Roller Simulator Call

Two/Two

Basketball 29.95

39.95

32.95

27.95

Call

ATARI XE • XL • 4OO - BOO SOFTWARE

ELECTRONIC ARTS
Archon 11.95

Seven Cil. of Gold 11.95

Plnball

Construction 11.95

OneonOne 11.95

Super Boulderdash 11.95

Raang Destruction 11.95

T-Down Football 11.95
Mule 11.95

Music Construction 11.95

INFOCOM
See Commodore 64 sec-

lion tor Items and prices

Age ol Adventure 11.95

Archon II 24.95

Lords of Conquest 24.95

Ogre 27.95
Chessmaster 3000 27.95

Ultima I 27.95

Ultima 111 34.95

Ultima IV 41.95

Autoduel 34.95

Starfteel I 34.95

SS!
See Commodore 64 sec-
lion lor Items andprices

MfCROPROSE
Silent Service 23.95

F-15StrlkeEagle 23.95

Decision In the

Desert 27.95

Conflict In

Vietnam 27.95

Ken Approach 19.95

Top Gunner 19.95

Leader Board 27.95

Toum Disk/

LeaderBd. 16.95

Music Studio 23.95

Basic XE 49.95

Mac 65XL 47.95

Action 47.95

Basic XL 39.95

AM Tool Kits 19.95

Syncalc ' 32.95
Synflle 32.95

BROOERBUND
Graphic
Library I, II, or III 19.95

Karateka 20.95

Print Shop 28.95

Graph. I, II, or III 19.95
Print Shop Comp. 27.95

MISCELLANEOUS 1 30 XE

Atari writer Plus

Megafont II

Page Designer

Typeseiler

Rubber Stamp

P.S. Interlace

Alternate Reality

Alt

Reality/Dungeon

Mercenary

Home Pak
Paper Op/Spell

39.9S

17,95

21.95

24.95

21.95

19.95

24.95

24.95

18.95

16.95

37.95

B-Graph

Flight Simulator II

Universe

Fight Night

Hardball
Tenlh Frame

Super Huey

Fooblllzsky

Home Planetarium

Star League

Baseball

Starbowi Football

27.95

34.95

59.95

19.95

19.95

27.95

16.95

27.95
27.95

17.95

17.95

Jtfc^y iVIr^VRE

ACTfVISlON
Hacker 29.95

Mlndshadow 29.95

Borrowed Time 29.95

Little Computer

People 34.95

Borrowed Time 29.95

Music Studio 39.95

Shanghai 29.95

Hacker II 34.95

Tass Times 29.95

Games!ar

Basketball Call

Gameslar Baseball Call

Gameslar Football Call

MINDSCAPE
Mastertype

Halley's Project

Brataccus

Racter

5D1
King ot Chicago

Defender of

ihe Crown

Sinbad

Balance of Power

INFOCOM

27.95

29.95

34.95

29.95

34.95

34.95

34.95

34.95

34.95

1
See IBM Section lor

Items and Titles

ELECTRONIC ARTS

Skyfox

Artie Fox

Marble Madness

Return/Atlantis

Financial

Cookbook

Adventure

Construction

Chessmaster 2000

Instant Musk:

Deluxe Print

Deluxe Video

Deluxe Paint

Archon 1 or II

27.95

27.95

34.95

29.95

34.95

27.95

32.95

34.95

69.95

69.95

69.95

27.95

OneonOne

7 Cities of Gold

Starlleet One
Art Disk/

Deluxe Print

Art Disk/Deluxe

Paint

Bard's Tale

Music Const. 2.0

Autoduel

Ultima III

Deluxe Paint II

Grand Prix

27.95
27.95

38.95

20.95

20.95

34.95

69.95

34.95

41.95

Call

Call

Earl Weaver Baseball Call

AMIGA PRODUCTIVITY
VIP Professional

Analyze 2.0
On-Line

Scnbbie

Organize

Printmaster

Art Gallery lor II

Zumalont 1. II. or 111

impact

Aegis Draw

Aegis

Animator/Images

Aegis Art

1G9.95

94.95

44.95

64.95

64.95
32.95

19.95

21.95

129,95
129.95

94.95

23.95

M ax i plan

Maxicom

Maxidesk

Paperclip Elite

Degas Elite
LDP Planner

LPDWrller

LPD Filer

Logistlxs

Modula II

Gizmo

Superbase Amiga

DBMan

99.95
34.95

47.95

84.95

52.95

79.95

79.95

79.95

159.95

64.95

34.95

99.95
99.95

AmM~r~ 39.95 
Baton 39.95 
8IueChlp 
Challenge 
Millionaire 
Squire 
Tycoon 

79.95 
39.95 
39.95 
39.95 

128 
C-128 Compuler 
"'PS 1200 PRINTER 
1571 OIsk Orfye 

caJI 
C.1I 
ColI 
270 

'" 
1902 MonItor 
1670 Modem 
135OMooIIfI 
1750 512K 

« .95 

lEx pander 169 

l'SUPER i28 
COMPUTER 
PACKAGE 

Commodore 128 
1571 . Disk Drive 
Magnavox 739 
8562 MonHor 

COMMODORE 
1ZaSOPTWAH 

BuleCom,*-128 « .15 
Cobol 128 «.95 
c.d Pale 128 4U5 
Super C Compiler « .95 
Chart Pak 128 31.95 

AnanciaJ 
lndepeodence 
Karalaka 
Print Shop 
Graphic 

~~~~$n!:2 
Companion 
Toy Shop 
T"", 
Variabie Feast 39.95 
SEEAPPulssiiKJN 
FOR rTEItIS& PRJCE8 

25.95 
25.95 

« .95 
31.95 

16.95 

B.alketb&ll 25.95 '1;~~;:k:'Ut' I. II . 31 .95 
TUI Tlmea 25.95 ~ I. or 
Splndlzzy 22.95 III 16.95 

Rocky Horror 22.95 ~~~ ~::; 
.AHD~ """,Shop 
Chern Lal::i .. <. 25.95 Companion 25.95 
LoveJoy Sal 39.i5 Sclence Toot Kit 44.95 
Real Estale InW!llt 6U5 Toy Shop 39.95 
Typing Tutor 3U5 Type 26.95 Wine Cellar « .95 VarI.bIe Feast 31.95 

~M~M~.~ .~ <., 
CertlllCale Maker 31.95 Games/Children 22.95 
Clip Art lor 3 19.95 Graphics Eltpandar 25.95 
Clip At12 25.95 Newsroom 37.g5 
E.arty PleceolWeMa1h 22.85 

APPLE ACCESSORIES 
Machll~ 2U5 ~dB 58J15 
M&k:hIIlJoyat\d( , S04.95 ~dC 114.95 
PtwkIkWtk:ICa ., 27,95 ModdngboW~ D 124.0$ 
~lngbo.mA &4.95 TIC to.io)'1tk* •• 2".95 

Bard's Tala 
Bard'. Tala Ii 
Battle Front 
"""""",I,, 
2000 29.95 
Dark Lord 23.95 
Lords of 
Conquest 27.95 
Murder P8f1y 27.95 
Robot Rascals 27.95 
Ultima I 27.95 
Ultima III 39.95 
UIUma IV 39.95 
Ogre 27.95 
Moeblu. 39.95 
Skyfox 27.95 

"'.-Construction 11 .95 
Marble M.dness 23.95 
7 Cities of Gold 11 .95 
Scrabble 27.95 

~irlx 
CtWnplonafilp 
Wrestling 
World Games 
Destroyer 
Apshal Trilogy 
Movie Mons ter 
Winter Games 

Speed TM'll 128 31.95 
Superbue 128 62.95 I-_":;~ 
SuperlCl1p1128 44.95 
Swtncalc 128 4"-95 
Dll. Manager 128 .... 49.95 
Worctwrft. 128 49.95 
Fleet System III 49.95 
Pocket Aler 2 36.95 
Pocket Wrt1er 2 36.95 
Pockel Planner 2 36.95 
Sylvia Porter-l 28 «.95 
Mach 128 32.95 
Vllutar 128 79.95 
Vlsawrfte 128 69.95 
Partner 128 49.95 

ATARIST 
Alarll040$r·RGB 
System Call 
AI.tll0405T· 
Monochtome Sys Call 
A,arl520St-RGB 
System C8l1 
AlIlrtS20ST
Monochrome Sys Call 
we WARRANTY ALL 
AlARISTCOMPUTERS 
PURCHASED FROM 
COMPUTABILITY FOR 
NINETYOAV$ 

SF 314 DS·DD Di,k 
Dri •• " " " " " 199 
Supr.2O MEG 3.5 
Inch Hlrd Drive . 659 

299.95 
37.95 

sr_cs 
Degas 27.95 
Super Graphics 33.95 
Degu Elite 52.95 
Easy Drew 5·4.95 
Graphic Artis t 149.95 

INFOCOMST 
SEE IBM SECTN FOR 
ITEMS AND PRICES 

mlfORD 
I'IIOCESSORS 

FInal Word 
Paperclip ellie 
Wordwrller ST 
Thunder 

"'-SeYen Cil 01 Gold 

11.95 

Time Bandits 
ButJness Toots 
Com"""", 
OOSShell 
Kissed 
"'-Oiok 
Major Motion 
MI-Term 
Mighty Mall 
P .... Money 

"'""PlnbsJl Factor 
Football Wizard 
eight Ball 
FInancial Future 
The Animator 
Cards 
Mlchlron U1l1ltles 
001""-

""'''''Super Conductor 

27.95 
3-4.95 
34.fil5 
27.95 
3-4.95 
27.95 
27.95 
3-4.95 
34.95 

34.95 
27.95 
27.95 
20.95 
27.95 
27.95 
27.95 
39.95 
34.95 
3-4.95 
49.95 

U~Ga 
Personal Pucal 49.95 
Marll:WIUIIlITIIC 129.95 
Metacomco 
Pascal 74.95 
Macrousembler 59.95 
lattice C 99.95 
Modula II 54.95 

~;)t iuslN~ · 
Professional 169.95 
Swlttcalc ST 52.95 
Dac Easy 49.95 
Maxlplan call 
OoIlara and 
Sense 69.95 
Home 
Accountant 44.95 
BTS Spreadsheet « .filS 

ST DATlW\SES " 
DB Man Call 
ZoomrllCka 54.95 
Datamanaoar St 52.fil5 
AegentBase 64,95 

~,"" 
Constructlon 
0.. ... "", 11.95 In 

11.95 VIetnam 27.95 
t 1.95 Ken Approach 19.95 
11.95 TopGunner 19.95 

AMIGAARCADII . ' t~li " ToumDiakl 
GAMU Leader Bd. 

25.95 
'IUS 
6U5 
47.95 
42.95 

COli 
39.95 
2U5 
3-4.95 
3U5 
34.95 

Bond 25.95 
20.95 Rambo 25.95 
20.95 The MISI 25.95 
19.95 Per1ect Score « .95 
25.95 Balance of Power 31.95 

APPLEMlSCEU.ANEOUS ' 
FIght Night 21.95 Slartleetl 3-4.95 
Hardbali 21.95 K8nlte Champ 22.95 

~~~~bllt ~;:~~ ~~~ :~:Ier ~~::; 
Advanced Ideas Call Alternate Reality 2 • . 95 
SpellWork. 31.95 ~B,!aster 31.95 
Unkword, Languages H orIIer 59.95 
tEa) 19.95 Spell-It 31.95 
S trip Poker 19.95 Won:! Attack 31 .95 
DI'. Ruth OLM Software Call 
Game/Se.x 25.95 Oeelgnware call 
SUpetbowl Computer Sal 54.95 
Sunday 22.95 She 23.g5 
Gudrlan 19.95 Pawn 29.95 
Disney Party Satgon III 25.95 
Shop 25.95 Writer Rabbit 25.95 
Disney Comic Math Rabbit 25.95 
Makar 25.95 Frogger 9.95 
Video Vegas 19.95 Managing Your 
Mas:e,-Ingl Money 129.95 
College Board 11 • . 95 F-15 Strike Eagle 22.95 
Success w/Math 25.95 
tEa) 16.95 22.95 
Successw/Algebra 
tEa) 22.95 
Home Account 59.95 

stJ\DI/EM\JIIU 

ST COMMUNICA-
TION 

PC Intercom 84.95 
I.S. Talk 39.95 
Home Pall; 33.95 
Mlchtfon BBS 2.0 .9.95 
ST Talk 17.95 

ul'iiNLim!,limsi 

Moon 
Leader Board 
BrattlCUs 

39.85 TUJ TIm. 
3U5 Alternate Reality 
33.15 Autoduel 
24,95 Ogre 

24.95 
33.95 
27.95 
34,95 

Defender/Crown 

7 • . 95 
&4.95 
C~I 
C~I 

31.95 
25.95 
31 .95 
49.95 
29.95 
29.95 
31.95 
25.95 
21.95 

169.95 
. 2".95 
31.95 

33.95 
39.95 

39.95 Typesetter 2 • . 95 
Rubber Stamp 2 •. 95 
Prlntmaster 2 •. 95 
Ar1Ganerylorll 19.95 
Fontwrlter 27.95 

Sileni SeMce 
Right Simulator II 
Champlolhlpn 
Wrllllllng 
World Games 
ChealmUter 2000 
Stargrtder 

~~!E;:m",,~32.95 ~ 2g: 
Magalont ST 2 •. 95 

8RODER_D 
Graphic 
Ubrery I, II , or III 19.95 
Karateka 20.95 

I 

UWe Comp People 

RealitylOunpeon 
Mercenary 
HomePak 

Fight Night 
Ho<"," 
TenthFfame 5 __ 

FoobIltzlky 
Home Planetarium 
Star League 

29.95 

l~~~~~~~'~I.~95tj~~~~~~~jl~""'~ Board 27.95 
Mlcroloague Musk: Studio ~_~~d::~~~~~~ Baseball 39.95 BaslcXE 
Computer Bueball 27.95 

Paper Clip/Spell 

24.95 
18.95 
16.95 
37.95 

BasebaI 17.95 
St.rbowI Football 17.95 

The?"" 29.951~~~~iiiiOi~;~::;:~~:A~;~~~ Flight Simulilor II 3·4.95 
Kings Ouost II 34,95 
BI.ck Cauld,on 3-4.95 
Je! 3-4.95 
SllentSllf"'tice 27.95 
Mean 18 27.95 
LeaderBoatd 27.95 
TenthFrama 27.95 
Wintet' Gi mes 27.95 
Rouge 27.95 
ApshIJ T, ilogy 27.95 
Strip Poker 29.95 
Hu 27.95 
SI4* Huey 27.95 
WortdGames 27.95 

Hacker Sky10x. VIP Professional 99.95 
Mindshadow ArtJc Fox. 27.95 Analyze 2.0 34.95 
Borrowed Time Marble MlKlness 34,95 Oo-lIM 47.95 
lillie Computer Racter AIItl.WT1 /Atlantls 29.95 SaI_ 64.95 Paperclip 8 im 84.95 - 34.95 5 01 F"nancial 20.95 Organlta 64.95 Degas8lta 52.95 
Borrowed Time 29.95 King 01 Chicago Cookbook 3-4.95 Art OIsk/Qelux.a Printmaller 32.95 LOP PIIoner 711 .95 
MusiC Studio 39.95 Detenderol Adventure Paint 20.95 Art Gallery I or II 19.95 lPDWriler 79.95 
Shanghai 29.95 IheCrown 34.95 ConS!ruc1Jon 27.95 Bard'. Tale . 3-4.95 ba'nalont l, ll , or III 2t.95 LPD AIer 79.95 
Hacke, II 34,95 Slnbad 34.95 Chessmsster 2000 32.95 MI.ISIcConst. 2.0 69.95 "'- 129.95 LoglsUu 159.95 
Tass TImes 29.95 BaJance 01 Power 3-4.95 Instant Mulk: 3-4.95 Autoduel 34,95 ......... 129.95 ModU.1I 64.95 
Gamestar rNfOCOM Deluxa Print 69.95 Uhmalll 41 .95 ... " GIvno ~.95 
Basketball caJI See IBM Section lor Qelux.e V10e0 69.95 Delux.e Plln tll Cd Animator /lmages 94,95 S~Atnlga 99.95 
Gamestar Baseball Call ltemssndTltles Delux.e Paint 69.95 a,and PrIx C., AaglsArt 23.95 DBMan 99.95 
Gamestar Football Call ""chenior It 27.95 Ea,' Weaver Baseball Can 



Use your

Commodore

Printer

with your

PC compatible
Upgraded to an IBM PC" and warn to use your

Commodore printer'' With our new IBM'CBM INTER

FACE you can use your Commodore compatible printer

with your PC compatible Supports virtually all text

applications Some graphics support ol graphics

characters and graphics printouts when using Com

modore printers which support graphics Cable, disk, and

instructions supplied Requires DOS 2 0 QO^ QC

or up IBM PC is a TM of IBM Corp wO4.bU

Call (206) 624-4985 now and order.

Visa & Mastercard welcome! Add $2.00

for shipping & handling.

Omnitronix Inc.
760 Harrison St.. Seattle, WA 98109

Statement ol 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. S24.00

4. 825 Seventh Are., New York, NY 10019
5. Same

6. Publisher, James Casella, 825 Seventh Avenue, New York, NY 10019
Editor, Robert C. Lock, 324 W. tttendover Ave, Suite 200,
Greensboro, NC 27408

Managing Editor, Kathleen Martinek, 324 W. Vtendover five., Suite 200
Greensboro, NC 27408

7. ABC Consumer Magazines, Inc. (Sole stockholder Capital Cities/
American Broadcasting Companies, Inc.. 1330 Ave. 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

towage no. of copies each Actual no. copies of
issue during preceding single issue published

12 months nearest to filing date

A. Total no. Copies (Net Press Run)
B. Paid Circulation

1. Sales through dealers and earners,
street vendors, and counter sales

2. Mail subscriptions

C. Total Paid Circulation
D. Free DistnMion by mail, carrier,

or other means, samples, compli
mentary and other tree copies

E. Total Distribution
F. Copies not Distributed

1. Office use, left over, unaccounted
lor, spoiled after printing

2. Returns tram news agents

G. Total

I certify that the statements made by me above are correct and complete,
James Casella, Publisher.

531,525

109,723

261,499

371,222

1.712

372,934

7,t5B

15),433

531.525

511.508

100,000

263,300

363,300

1.708

365,008

6.5O0

140,000

511,508

pcommodore=

AUTHORIZED REPAIR
CALL FOR LOW PRICES!

OVER 2000

SOFTWARE TITLES

IN STOCK

ccommodore

SCHOOL P.O.'s ACCEPTED

0 LIFETIME WARRANTY

0 TYVEK SLEEVES • LABELS

WRITE PROTECTS • PACKAGED
100 up 50-99

generic SS/DD .40 .55
NEW LOW PRICES

Call Us

Before You BuyI

Wa Want Your Bumvks

7AMIGA
AMIGA 1080 pius AMIGA 1000*

*850
■CPU. IS REFURBISHED - FULL 90 DAY PARTS

AND LABOR WARRANTY FROM COMMODORE.

NEW AMIGA 1000s ALSO AVAILABLE.

Microcomputer Services

°^SS 800-433-7756
In Michigan (313) 4E7-OEB7

INFO & CUSTOMER SERVICE - [313] 427-0967

HOURS MON ■ SAT 10 QO A M - 8:00 P M

12864 Farmingtan. Livonia, Ml 4B150

Canon [?

COLOR INKJET

$24995
t LIMITED QUANTITY

FROM

Call Us Last/
NEW SUPER LOW PRICES ON STAR!

SEIKOSHA SP-1000VC
COMMODORE READY

$10495

NEAR LETTER QUALITY

FRICTION &THACTOR
100 CPS • SHEET FEEDER

$79

cR-220
__ COMMODORE READY

FROM EPSON

SO CPS • TRACTOR FEED

We Bought

'em All

FAR BELOW

DEALER COST

RETAIL

499.95

REGULAR

DEALER

COST

325.00 I" /

• 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
DEALER PRICING AVAILABLE

ATTENTION SCHOOLS - BIG SPECIALS ON PETICBM

MC/VISA/C.O.D.

Please include phone number. Dealer Inquiries

Invited. All prices discounted (or cash 01 check,

add 3% for MC VISA Shipping: Printers $10.00.

Educator 520.00. Disks $6.00 per 100. (West Coast

- add S2 00 per ordeil. Add $3.00 for COD

Reduced shipping for large quantities.

Prices and availability subject to change

without notice. ALL MERCHANDISE CARRIES

MANUFACTURERS WARRANTY

Use your 
Commodore 
Printer 
with your 
PC compatible 
Upgraded 10 an IBM pc'. and want [0 use YOtJ' 
Convnodore Ilflnter? With our new IBM/CBM INTER· 
FACE you can use your Col'MlOdore con'llallble pUnier 
with your PC COI"IlIahble Supports virtually all texl 
applicatIOns Some {1aptllCS suppor1 01 graphICS 
characters and graphICS printouts whefI uSing Com
modore prmters whICh Sl4lpon ~ICS Cable. disk. and 
Instructions supplied ReqUIres DOS 20 $34 95 
or up IBM PC IS a TM of IBM COfP • 

Call (206) 624-4985 now and order. 
Visa & Mastercard welcome! Add $2.00 
for shipping & handling. 

Omnitronix Inc. 
760 Harrison St. . Seattle, WA 98109 

Statement 01 Ownership, Management, and Clrculallon 
as Required by 39 U,S,C, 3685 

lA. COMPUTE! 
18. 537250 
2. 9-25-<16 
3. Monthly 

3A. T ... ~e 
38. $24.00 
4. 825 Seventh Ale .. New York. NY tOO19 
5. Same 
6. Publisher, James Casella, 825 Seventh Alenue, New York, NY 10019 

EdITor, Robert C. Lock, 324 W. I'kndover Ale .. Suite 200, 
Greensboro, NC 27408 
Managing EdITor, Kathleen Martinek, 324 W. I'kndover Ale .. SUITe 200, 
Greensboro, NC 27408 

7. ABC Consumer MaQazines, Inc. (Sole stockholder CapITal Cities/ 
Amencan Broadcasting Companies, Inc., 1330 Ale. of the Amencas, 
New York, NY 10019) 825 Seventh Alenue, New York, NY 10019 

8. N/A 
9. N/A 

10. Extent and Nature of Circulation 
Iwnge no. d copes exh 

issue dmg llffII*ling 

12 """'" 
A. To(a! no. Copes (Net Press AlII) 531 ,525 511 ,508 

B. "'" """""'" 1. Sales thrOugh dealers and catT$s. 
street ~s, and COI.I'I1ef sales 100.123 l 00.CXXl 

2. Man subsaIptions 261.499 263.111 
C. TOUI Pall CmdaIJOn 371,222 363.3X1 
D. Free Distribubon by 1NiI. carrier. 
~ other means. samples. ccrnpI-
rmnary and other tree oopies 1.712 1.708 

E. Total Oistribubon 372.934 365,008 
F. """",,,,,,,,,,,,,,,,, 

I. Office use. left (HtI. 1.IlaCXXUlted 
for. spriledatterprintn;j 7.1S8 6.500 

2. Rruns from ntM'$ agents 151.433 140.CXXl 

&- - . ~~ 
I certify that the statements made by me above are correct and comp!ete. 
James Casella, Publisher. 

(: commodore OVER 2000 (:: commodore =64 
AUTHORIZED REPAIR • SOFTWARE TITLES • EDUCATOR 

CALL FOR LOW PRtCES! IN STOCK 

SCHOOL P.O.'s ACCEPTED 

fa LIFETIME WARRANTY 
o TYVEK SLEEVES· LABELS 
WRITE PROTECTS· PACKAGED 

100 u p 50-99 

GENERIC SSlDD .40 .55 
NEW PflICES (c cornrnodOnl 

IC:L .. 
- '-.!li _ 

Canon [?l~oU@(ID@~ 
COLOR INK JET 

$24995 
LIMITED 

(c commodore 1200 BAUD 

S-:.o ~OO1 ., 
'.. FROM~I 1791111 .8800 

FROM 

PRINTERS 
~, 

Call Us Lastl ~ ...... ~ .. .-..~ 
NEW SUPER LOW PRICES ON STARI 

SEIKOSHA SP-1000VC 
COMMODORE READY 

$16495 

.t{.l~!~~:t:~ CR-220 

$7995 
COMMODORE READY 

FROM EPSON 
SO CPS . TRACTOR FEED 

We Bought 
'em All 

FAR BELOW 
DEALER COST 

RETAil 
499 .95 

REGULAR 
DEALER 

COST 
325.00 

• 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 
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HARDWARE
•AMIGA

512 K. Color System CALL

256 K. Amiga CALL

A1010 3V Disk Drive CALL

A1080 RGB Monitor CALL

A1050 256K. Expansion CALL

A1680 1200 Baud Modem CALL

*ATARI ST
1040 ST Color or Mono System CALL

520 ST Color CALL

SF314 DSDD Disk Drive CALL

SF354 SSDD Disk Drive $139.95
SC1224 12" RGB Color Monitor CALL

SM124 12" Monochrome Monitor CALL

SH204 20 MB Hard Drive CALL

SMM 804 Printer CALL

'PANASONIC
FX600 Computer CALL

FX800 Computer CALL

•ATARI XUXE
130 XE Computer CALL
800 XL Computer CALL

1050 Disk Drive CALL
XMM 801 Printer CALL
1020 Printer $24.00
XM 301 300 Baud Modem $34.95

•COMMODORE 64/128
D64C Computer CALL

D1541C Disk Drive CALL
C-128 Computer CALL

Vic-1571 Disk Drive CALL

Vic-1581 Disk Drive CALL
512K RAM Expansion $179.00

•COMMODORE
P.C. 10 Computer CALL
P.C- 20 Computer CALL

•MICRO SCIENCE
20 MB Drive with Controller $379.00

CALL ON THESE AND OTHBR PRODUCTS. WE CARRY A COMPLETE LINE OF SOFTWARE AND HARDWARE INCLUDING PRINTERS

TOP HITS ABBY'S SUPER BUYS
AMIGA SOFTWARE

Arctic Fox $ 30

Sky Fox $ 29

Deluxe Paint $ 72

Art Disk Vol. I $ 24

Deluxe Print $ 72

Art Disk Vol. II S 24

Deluxe Video S 72

Instant Music $ 39

Marble Madness $ 32

Winter Games S 32

Marauder $ 32

Grabbit $ 24

Little Computer People ..........i 29

Aegis Draw SI 59

Aegis Animator $ 99

On Line $ 49

Music Studio $ 39

Analyze S 69

Amiga Assembler $ 79

Amiga Pascal $ 79

Lattice "C" $119

Leader Board Golf $ 29

C64/128 SOFTWARE
ALL ABACUS TITLES CALL

ALL MASTERTRONICS

TITLES CALL

Winter Games $29

The Top Shop $45

Gettysburg: The Turning

Point $45

World Games $29

Road War 2000 $29

Gemstone Healer $29

Destroyer S29

Shard of Spring $29

Hardball S25

Commando S25

Gunship $25

Fontmaster II S32

GEOS S49

F 15 Strike Eagle $25

Fast Hack'em $29

Copy 1(64/128 $39

Print Shop $35

Print Shop Companion $28

Print Master $27

10th Frame $29

ATARI ST SOFTWARE
PC Board Designer $279

Typing Tutor/

Word Invaders $ 25

Leader Board Golf $ 29

Uttle Computer People $ 29

Music Studio S 48

Pain! Works $ 49

Hole In One Golf $ 24

Flight Simulator II $ 29

Financial Cookbook $ 39

Degas $ 29

Copy II $ 29

Phantasie $ 29

Print Master $ 29

Art Gallery I & II ea. $ 24

Rogue $ 25

Silent Service $ 29

Starglider S 34

Temple of Apshai Trilogy . S 29

Thunder $ 29

Winter Games $ 29

World Games $ 29

VIP Professional CALL

ATARI XEJXL SOFTWARE
Battle of Antietam $30

USAAF $35

M.U.L.E $17

Movie Maker $39

One On One $12

Seven Cities of Gold $12

Silent Service $27

F15 Strike Eagle $25

Music Studio $27

Printshop Companion $28

Temple of Apshai Trilogy $26

Flight Simulator II $39

Scenery Disk (1-6) ea. $16

Star Disk ■ San Francisco $16

Star Disk - Japan $16

Karateka $24

Nam $29

Print Shop $35

Graphic Library

I, II & III ea. $18

Touchdown Football $12

Ogre $30

Computer Quarterback $24

••AMIGA

"COMMODORE

Text Craft $59.95

Graph Craft $59.95

"ATARI XUXE
■DATASOFT

Pooyan<D&C) $ 5.95

Moon Shuttle (D&C) $ 5.95

■MINDSCAPE

Tinka's Mazes $ 6.95

Tuk Goes to Town $ 6.95

Tonk in Land of the

Buddy Bots $ 6.95

Tink's Adventure $ 6.95

'ATARI INC.

Juggle's Rainbow (D/C) $ 2.99

Juggle's House |C) $ 2.99

States & Capitals (C) $ 1.99

Hangman (C) $ 4.95

Basic (R) $ 4.95

••APPLE

'ATARI INC.

PacMan $ 1.99

Centipede $ 1.99

Donkey Kong S 1.99

*#VIC2D

'ATARI INC.

Donkey Kong $ .99

■TIMEWORKS

Money Manager (D&C) $ 5.95

Electronic Checkbook

(D&C) $ 5.95

Data Manager (D&C) $ 5.95

"COMMODORE 64/128

"MINDSCAPE

Tink's Adventure $

Tinka's Mazes $

Tuk Goes to Town $

Mr. Pixel's Paint Set $

Mr. Pixel's Cartoon Set $

Show Director $

Tonk in the Land

of the Buddy Bots $

"COMMODORE

Blue Print (R) $

Clowns (R) $

Dragon's Den (R) $

Easy Finance I, II, III,

IV & V(D) ea. $

Easy Mail (D) $

English III, V & VII (D) ..ea. $

Frogmaster (R) $

Gortek & The

Microchips (C) $

Jupiter Lander {R) $

Kickman (R) $

Lazarian (R) $

Music Machine (R) $

Math VII ID) $

Pet Emulator ID) $

Pilot $

Screen Editor (D) $

Sea Wolf fR) $

Star Ranger (R) $

Suspended (D) S

Super Smash (R) $

Tooth Invaders (R) $

Word/Name Machine (D) ..S

Visible Solar System (R) . . .$

ALL TITLES ON DISK UNLESS MARKED (R) FOR ROM CARTRIDGE & (C) FOR CASSETTE TAPE

Order Line WE CHECK FOR STOLEN VISA & MASTERCARD Customer Service

1-Rnn_7H7-fn^ & Ohio Residents

ORDERS ONLY. Si,! Plrfonne, Do "* " ■•«»-» M* Sat. 10-3 ET 1-513879-9699
Not Have information on 37 s. Broad Street, Fairborn, OH 45324

Previous Orders or Product Specs.

■n SOFTWARE ONLY — Prepaid orders over 550 receive free shipping via UPS in continental U.S. Please add 52 orders under 460. HARDWARE and all

■I

I

6.95

6.95

6.95

9.95

9.95

9.95

6.95

2.99 I i

2.99 I ;
•) qq I2.99 x

2.99 I;
2.99 j
2.99 j
2.99 j

2.99 |

2.99 |

2.99 |

2.99 |

2.99 |.

2.99 |

2.99 I..
2.99 I:
2.99 I
2.99 j
2.99 j
2.99 [
2.99 j
2.99 j
2.99 \
2.99

■I ]i

or money order. All items subject to availability and prko change. PLEASE CITE AD NUMBER WHEN ORDERING. ALL RETURNS MUST BE ACCOM

PANIED BY AN AUTHORIZATION NUMBER.

'AMIGA 
512 K. Color System 
256 K. Amiga . 

.......................... . .... CAll 
.. ................... CAll 

AIOIO 3 ~" Disk Drive 
A I 080 RGB Monitor ... 
Al 050 256K. Expansion . 
A1680 1200 Baud Modem . 

............. . CAll 
................ . . CAll 

............. .CAll 
... CAll 

' AIARISl 
. .. ...................... CAll 1040 ST Color or Mono System . 

520 ST Color ............ .. .. .. .. .. . ...... CAll 
SF314 OS DO Disk Drive .. . ...... CAll 

. .. $139.95 SF354 SSDD Disk Drive ... 
SCI224 12" RGB Color Monitor .. 
SM124 12" MonochlOme Monitor . 
S H204 20 MB Hard Drive .. 

. .••••• ,. . ................ .CAll 
..... ...... .. . ... . ...... CAll 

.......... . ..... CAll 
SMM 804 Printer .CAll 

'PANASONIC 
FX600 Computer . 
FXBOQ Computer . 

AMIGA SOFTWARE 
.................... $ 30 

............... .. $ 29 
. $ 72 

...... , ••.... .. $ 24 
DeluKe Print . . .. . . . . . . . . . . . . $ 72 

All Disk Vol. II . . $ 24 
DeluKe Video ......... , •• . . . . $ 72 
Instant Music . . ...... $ 39 
Marble Madness ... $ 32 
Winter Games . . .... $ 32 
Marauder ................... .. $ 32 
Grabbit. ............... $ 24 
Little Computer People . . ..... $ 29 
Aegis Draw ..... . $159 
Aegis Animator . . . .... $ 99 
On Line ............. .. ....... $ 49 
Music Studio .........•........ $ 39 
Analyze ....... $ 69 
Amiga Assembler ....... ....... $ 79 
Amiga P<lscal . . . . . . ....... $ 79 
Lattice "C" ............ $11 9 
Leader Board Golf . . ... $ 29 

C641128 SOFTWARE 
All ABACUS TITLES ... ....... CALL 
All MASTERTRONICS 

TITLES .. CALL 
Winter Games . . .......... . $29 
The Top Shop . . . . . . . . . . . . . $45 
Gettysburg: The Turning 

Point. ....... $45 
World Games . . ... $29 
Road War 2000 . . . . . . . . . . . . . . . . $29 
Gemstone Healer ........ $29 
Destroyer . . . . ... $29 
S hard of Spring . . .. . $29 
Hardball . . . . . . . . . . . . . . . . . . $25 
Commando . . . . ... $25 
Gunship . . . . . . . . . . . . . . . . $25 
Fontmaster II . . . . . . . , $32 
GEOS .............. . ........ $49 
F·15 Strike Eagle . . .......... $25 
Fast Hack'em .......... $29 
Copy II 64/128 . . . . .. $39 
Print Shop ....... ... ........... $35 
Print Shop Companion ..... $28 
Print Master .................... $27 
10th Flame . $29 

. ..... ................ CALl 
.. .. ...... .. . ......... CAll 

AIARI Sl SOFTWARE 
PC 80ard Designer ...... ...... . $279 
Typing Tutor/ 

Word Invaders ............... $ 25 
Leader Board Golf . . . .. . $ 29 
liltle Computer People .......... $ 29 
Music Studio .................. $ 48 
Paint Works . . . .......... $ 49 
Hole In One Golf ...... . ........ $ 24 
Flight Simulator II . . .......... . $ 29 
Financial Cookbook . . .... $ 39 
Degas . . . . . . . . .. $ 29 
CopyU ............ . $ 29 
Phantasie . . . . .. ... . $ 29 
Print Master . . . ..... $ 29 

Art Gallery I & II ... ea. $ 24 
Rogue .......... . ...... $ 25 
Silent Service ..... $ 29 
Starglider . . ........ $ 34 
Temple of Apshai Trilogy . . . .. $ 29 
ThundCl . . ................. $ 29 
Winter Games . . ...... $ 29 
World Games .......... $ 29 
VIP Professional . . ..... CALL 

AIARIX8XLSOFTWARE 
Bailie of Antietam . . . $30 
USAAF . . .... $35 
M.U.LE ... $17 
Movie Maker . . .. $39 
One On One .......... . .. $12 
Seven Cilies of Gold . . .. $12 
Silent Service ... $27 
F·15 SlIike Eagle. . ..... $25 
Music Studio . . .......... $27 
Printshop Companion . . ..... $28 
Temple of Apshai Trilogy ......... $26 
Flight Simulator II . $39 

Scenery Disk (1 ·61 ..... ea. $16 
S tar Disk · San Francisco ....... $16 
Star Disk · Japan . . . . . .... $16 

Karalcka . . ........ $24 
Nam ... ............. . ...... $29 
Print Shop ...... $35 

Graphic Library 
I, II & III . . ...... ea. 

Touchdown Footooll .. 
Ogre .................. . 
Compute, Quarterback. 

~ 

' AIARI XUXE 
130 XE Computer . 
800 Xl Computer .. 
1050 Disk Drive ..... . 
XMM 801 Printer . 
1020 Printer 
XM 301 300 Baud Modem 

. . . . . ............. CAll 
. . . . ..•.•........ CAlL 

.. .... CAll 
. ...•........ CAlL . 

. $24.00 

. $34.95 

' COMMODORE 641128 
o64C Computer .......... . . ...... CAll 
DI54IC Oisk Drive. . ........................... . .... .... CAlL 
C·128 Computer ..... . .... CALl 
Vic·1571 Disk Drive . . ................................... CALL 
Vic·1581 Disk Drive ................. . ..... CALl 
512K RAM Expansion ........... . . $179.00 

' COMMODORE 
P.C. 10 Computer .. 
P.C. 20 Computer 

'MICRO SCIENCE 
20 M8 Drive with Controller ..... .. ................. . 

'COMMOOORE 
Text Crah . 
Graph Crah ..... 

. .. $59.95 

. .. $59.95 

" AIARI XUXE 
'OATASVFT 

Pooyan ID&CI 
Moon Shuttle (D&C) 

' MINOSCAPE 

.$ 5.95 

.$ 5.95 

Tinka's Mazes . $ 6.95 
Tuk Goes to Town ....... $ 6.95 
Tonk in land of the 

Buddy Bots ........... $ 6.95 
Tink's Adventure .. .. ..... $ 6.95 

· ATARIINC. 
Juggle's Rainbow ID/C). . .. $ 2.99 
Juggle's House (C) ...... . $ 2.99 
States & Capitals (C) . . $ 1.99 
Hangman (e) ...... $ 4.95 
Basic (A) . . . . . . . . . . . . $ 4.95 

" APPLE 
·ATARIINC. 

Pac Man . . . . . . . . . .... $ 1.99 
Centipede. . ... . . . . . .. . $ 1.99 
Donkey Kong . . . . . .. . $ 1.99 

" VIC-20 
· ATARI INC. 

Donkey Kong . . ...... $ .99 

' TIMEWORKS 
Money Manager (D&C) .... $ 5.95 
Electronic .Checkbook 

ID&CJ .. . ...... . . 
Data Manager (D&CI. 

'MINOSCAPE 
Tink's Adventure .. $ 6.95 
Tinka's Mazes ........... $ 6.95 
Tuk Goes 10 Town ....... $ 6.95 
Mr. Pixel's Paint Set .. $ 9.95 
Mr. Pixel's Cartoon Set .. $ 9.95 
Show Director . . . $ 9.95 
Tonk in the land 

of the Buddy Bots .... 

' COMMOOORE 
Blue Print (AI ............ $ 2.99 
Clowns (A) .... $ 2.99 
Dragon's Den (A) ......... $ 2.99 
Easy Finance I, II, III, 

IV&VIDI .. ea. 
Easy Mail (0 ) . ... 
English III, V & VIl IDI 
Frogmaster (A) ..... 
Gortek & The 

Microchips (C) ... . . .. . $ 2.99 
Jupiter Lander (AI .. . . .. . $ 2.99 
Kickman (A) . $ 2.99 
Lazarian (AI .... . $ 2.99 
Music Machine fA) ........ $ 2.99 
Math VII IDJ . . .... $ 2.99 
Pet Emulator (0) ... $ 2.99 
Pilot . . . ..... $ 2.99 
Screen Editor (0) .. $ 2.99 
Sea Wolf IAI .. . ... $ 2.99 
StCK" Aanger (A) ... $ 2.99 
Suspended (0 ) . . .. $ 2.99 
Super Smash (A) ......... $ 2.99 
Tooth Invaders (RI.. . .. $ 2.99 
Word/Name Machine (0 1 . $ 2.99 

. . . $ 2.99 



3M Diskettes

I
Diskettes

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"/! 5.

Other 3M computer products

5'A" 5DSDD-RH-KA $0.93 each

3%" 3SSMD-KA $ 1.36 each

8" 8SSSD-KA $1.48 each

8" 8SSDD-KA $1.79 each

5V«" head cleaning kit H-KA... $4.95 each

DC300XL-KA data cartridge ... $17.95 ea.
Minimum order 100 diskettes/10 cartridges

Credit card orders call
8OO-USA-DISK or B00-CA1-DISK In Canada

For Information call 313-973-8888

Communications Electronics Inc.

P.O. Box 1045 □ Ann Arbor. Michigan 48106-1045

Dysan
Diskettes
Now get wholesale pricing on Dysan

diskettes from Communications

Electronics Inc. while quantities

last. Lifetime warrantyand packed

10 to a carton with color coded

diskette ID labels, write protect

tabs, and heavy duty Tyvek® tear

resistant envelopes.

5%" SSDD 801187-KA S1.69 each

5V4" DSDD 802060-KA S1.99 each

5V4" DSDD96 TPI802067-KA... S2.29 ea.

Head cleaning kit DHCK-KA... S9.99 each

Dysan Diskettes
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 3 Ann Arbor. Michigan 48106-1045

CEI now offers a once in a lifetime offer on

100% certified and error-free 5V*" single

sided double density diskettes for only

25C each in multiples of 500 diskettes. If

you want double sided double density

diskettes these are only 27C each in multi

ples of 500 disks. Write protect labels

included. Available only in multiples of

500 diskettes. Since quantities are limited,
stock up now.

5V.." SSDD MAX1 D-KA $0.25 each

5V4" DSDD MAX2D-KA $0.27 each

BIG SAVINGS!
Credit card orders call

SOO-USA-DISK oraOO-CAI-DISK In Canada

For information call 313-973-8888

Communications Electronics Inc.
P.O. Box 1045 □ Ann Arbor. Michigan 48106-1045

How to order
To get Ihe fastest delivery of your diskettes, phone

your order directly !o our order desk and charge it to

your credit card. Written purchase orders are accep

ted from approved government agencies and most

well rated firms ai a 10% surcharge (or net 10 billing.

For maximum savings, your order should be prepaid.

All sales are subject to availability, acceptance and

verification. All sales are final. All prices are in U.S.

dollars. Prices, terms and specifications are subject

to change without notice. No rainchecks on out ol

Stock items. Not responsible for typographical errors.

AS5.00 additional handling fee will be charged fur all

orders with a merchandise tolal under $50.00. Alt

Shipments are F.0.8. CEI warehouse in Ann Arbor.

Michigan. No COD's. Non-certified checks require 3

weeks bank clearance. Michigan residents add 4%

sales laxor supply your tax 10 number and reason for

tax exemption.

For»hlpplngchargBsadd$6 00 per 100diskettes
and/or any fraction of 100 5'^-inch or 3',i-mch disk

ettes. Add Si.00 per data cartridge or head cleaning

kit for U.P.S. ground shipping and handling in the

continental U.S. For Canada. Puerto Rpco. Hawaii.

Alaska, or APO/FPO delivery, shipping is three times

the continental U.S. rate.

Mail orders to: Communications Electronics Inc..
Box 1045. Ann Arbor. Michigan 48106-1045 U.S.A. If

you have a Discover, Visa or MasterCard, you may call

and place a credit card order. Order toll-free in the

U.S. Dial 800-USA-DISK. In Canada, order toll-free by

calling 800-CA1-DISK. If you are outside the U.S. or in

Michigan dial 313-973-8888. Telex anytime 671-0155

(6710155 CE UW|. Order your disks from CEI now.

Copyright© 1986 CEI Ad #052486-KA

Verbatim BASF
Diskettes Diskettes

Take advantage of this Verbatim Val-

uelife triple special. As long as quan

tities last, you'll first get high quality

Verbatim diskettes at only 790 each.

Second, on your order of Verbatim

51/4" single sided double density disks

you'll get a FREE plastic storage

case that holds 10 diskettes, and

third, you'll also get a FREE head

cleaning kit. Order Verbatim today.

5Vi" SSDD 29633-KA S0.79 each

Verbatim Value!
Credit card orders call

800-USA-DISK orSOO-CAi-DISK in Canada

For Information call 313-973-8888

Communications Electronics Inc.

P.O. Sox 1045 □ Ann Arbor. Michigan 48106-1045

CEI has a super special deal from BASF.

As long as quantities last, when you order

BASF 5V«" Single sided double density

disks from CEI, you'll get a special price of

only 69C each. And if you order promptly,

as a further bonus while limited quantities

last, you'll also get a free 10 pack plastic

library case. Stock up now at this fantastic

low price on BASF Qualimetric Diskettes

with a BASF lifetime warranty.

5W SSDD 54974-KA $0.69 each

BASF SAVINGS!
Credit card orders call

800-USA-DISK or 8OO-CA1-DISK In Canada

For Information call 313-973-8888

Communications Electronics Inc.

P.O. Box 1045 D Ann Arbor. Michigan 48106-1045

Super Disk

Diskettes
Super Disk^ celebrates their anniversary

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 multiples of 100 diskettes.

SAVE ON 9UP(H DISK OIHITTll *"£*?'

5. S5SD Soil Sect o'•. Hub Ring Helm iOo»« 0*3iK

SSOD Soil Seclc

DSDD Soil Seen

iReim 10 pt

□SHO lor IBM PC/AT ■ BuU w>

SSHOl'35 TPII- uuliu»

DSHD|135 TPII . Bul.MCK

lck 0491

oc* MOT

WO7

saw

B33T

CVS-KA

0 33

0 37

' la

1 09

SSSO ■ S'tg'e SrOeO Sing), Demit, SSDD * Srngl* 5:(J«d OouOJ. Otniity

0S0D=DouBJBSi0eODoul)l.rjeiIif| DSOD- DcuB'»S.0»OQui3D»nj,f,
SSHD - Smgll S'Dffl H:gr- Dlitil, DSHD » DouD» S-ata Hig* Dtnm,

Credit card orders call
800-USA-DISK orBOO-CA1-DISKIn Canada

For Information call 31 3-973-8888

Communications Electronics Inc.
P.O Box 1045 n 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. This product is designed to

store up to 780 Kb. for non-AT systems.

300 oersteds. Lifetime warranty and

packed 10 to a carton with color coded

diskette ID labels, write protect tabs, and

heavy duty Tyvek1 tear resistant envelopes.
5Va" SSDD 96TPI M1 DX-S-KA... $0.89 each

514" DSDD96TPI M2DX-S-KA... $0.99each

TDK Best Buy
Credit card orders call

800-USA-DISK or 8OO-CA1-DISK In Canada

For Information call 313-973-8888

Communications Electronics Inc.

P.O. Box 1045 D 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 Tyvek® tear resistant

envelope. Order your disks today.

5V4" SSDD MD1 D-KA ... S0.74 each

5V4" DSDD MD2D-KA... $0.84 each

Fantastic Fuji!
Credit card orders call

800-USA-DISK or 8OO-CA1 -DISK In Canada

For information call 313-973-8868

Communications Electronics inc.

P.O. Box 1045 D Ann Arbor, Michigan 48106-1045

3", Diskettes 

FREE! 
eEl has an outstanding special on Flip 'n' 
File~ 15 storage cases. When you pur
chase a Flip 'n' Fite 15 storage case from 
CEI, you'll get 103M SSDD Soft Sectored 
diskettes free. Limited quantities available 
soordertoday.Order# FNF-KA ... 59.99 
each. Minimum order 10 Flip 'n' File""'S. 

Other 3M computer products 
5V." 50S0D-RH· KA ......... SO.93 each 
3Y2" 3SSMD-KA .. . ..$ 1.36 each 
8" 8SSSD-KA ...... $1.48 each 
8" eSSOD-KA .... $1.79 each 
5W' head cleaning kit H·KA ... $4.95 each 
DC300XL-KAdalacart ridge ... $ 17.95ea. 

Minimum order 100 diskettes/ 1Q cart ridges 

Credit card orders call 
aoo-USA·DISK or aQO-CA1'OISK In Canada 

Fo r Information call 313·973·8888 

Communications Electronics Inc. 
P.O. Bo .. 1045 0 Ann Arbor. Michigan 48106-1045 

Dysan 
Diskettes 

Now get wholesale pricing on Dysan 
diskettes from Communications 
Elec tronics Inc. while quantities 
last. Lifetim e warranty and packed 
10 to a carton with color coded 
diskette 10 labels, write protect 
tabs, and heavy duty Tyveko tear 
resistant envelopes. 
5W ' SSDD e01187-KA . . .. . . Sl .69 each 
5W ' OSDD 802060-KA ..... $1.99 each 
5'/." DSDD96 TPI802067·KA . . . 52.29 ea. 
Headcleaning kit DHCK·KA .. . 59.99 each 

Dysan Diskettes 
Credit card orders call 

BOO-USA·DISK or aoo-CA1 ·0ISK In Canada 
For Information call 313·973·8888 

Communications Electronics Inc. 
P.O. Boll 1045 a Ann Arbor, Mlchlgan48106-1()4 S 

Verbatim 
Diskettes 

Take advantage of this Verbatim Val
uelife triple special. As long as quan
tit ies last, you'll first get high quality 
Verbatim diskettes at only 79¢ each. 
Second, on your order of Verbatim 
5 Vo" single sided double density disks 
you'll get a FREE plastic storage 
case that holds 1 0 diskettes, and 
third, you'll also get a FREE head 
cleaning kit. Order Verbatim today. 
5 '/." SSDD 29633·KA .. . ... . S0.79 each 

Verbatim Value! 
Credit card orders call 

SOO-USA·DISK o r800-CA1-DISK In Canada 
For Information call 313·973·8888 

Communication. Electronics Inc. 
P.O. Box 1045 0 Ann Arbor, Michigan 48 106· 1045 

Diskettes 
25<: ea. 
e El now offers a once in a lifetime offer on 
100% certified and error-free 5V." single 
sided double density diskettes for only 
25¢ each in multiples of 500 d iskettes. If 
you want double sided double density 
diskelles these are only 27¢ each in multi
ples of 500 disks. Write protecl labels 
included. Available only in multiples of 
500 diskettes. Since quantities are limited, 
stock up now. 
S'/." SSDD MAX1 D-KA . . . $0.25 each 
5'/." DSDD MAX2D-KA ...... $0.27 each 

BIG SAVINGS! 
Credit card orders call 

BOC>USA·OtSK or 8OG-CA1·DISK In C,n,da 
For Information call 313·973·8888 

Communication' Electronics Inc. 
P.O. 80. 1045 0 Ann Arbor. MIchigan 48106'1045 

Howfoo,de, 
To get the lastest delivery 0 1 your diskettes. phone 
your order directly to our order desk and charge il to 
your credil card. Written purchase orders are accep
led from approved governmenl agencies and most 
well rated Ilrms a1 a 10C1& surCharge for net 1 0 billing. 
For ma.imum savings. your order should be prepaid. 
All sales are subjact to avsllablll ty, acceptance and 
veriUcat ion, All sates are final. AU pricas are in U.S. 
dollars. Prices. terms and specif ications are subiect 
to change withOut nOllce. No ralnchecks On out of 
StOCk items. NOt responsible lor typographical erfors. 
AS5.00 addillonal handling fee w ill be charged lor all 
orders wi th a merchandise tol al under S50.00. All 
shipments are F.O.B. CEI warehouse In Ann Arbor. 
MiChigan. No COO·s. Non'cert ifled checks require 3 
weeks bank clearance. MIChiga n residents add 4% 
salas ,a. o r supply your tax 10 number and reason lor 
tall ellemptlon. 

For .hlpplng ch.rg •• add $6.00 per 100 diskettes 
andlor any 'racllon 0 ' 100 5 \,, 'lnc h or 3 'h· inch disk' 
ettes. Add $1 ,00 per data cartr idge or head cleaning 
kit lor U,P,S. ground shipping and handling in Ihe 
conlinenla l U,S, For Canada. Puerto RICO. Hawaii. 
Alaska, or APO/ FPO delivery. Sh ipping is three l imes 
the cont inental U,S. fate. 

M.II ord'''' to: Communicat iOns Elec tronICS Inc .. 
80x 1045, Ann Arbor, Mlchlo.n48 106· 1045 U.S.A, If 
you have a DIscover. Visa or Master Card. you maycall 
and place a credil card Ol der. Order 10lHree in the 
U.s. DlaI 800-USA·0ISK. In Canada. order tOil-free by 
calling aoo-CA I-DISK. II you are outside tl'l8 U.S. or in 
Michigan diaI 3t3·973·8888. Tele. anytime 671·0155 
(6710155 CE UW). Order your dISks from CEI now. 

Copyright C 1986 CEI Ad _05248S·KA 

BASF 
Diskettes 

CEI has a super special deal from BASF. 
As long as quantities last, when you order 
BASF SW' Single sided double density 
disks from CEI, you' ll gel a special price of 
only 69¢ each. And il you order promptly, 
as a further bonus while limited quant ities 
lasl. you'll also get a free 10 pack plastic 
library case, Siock up now at this fantastic 
low price on BASF QuatimetriC Diskettes 
with a BASF lifetime warranty. 

5v." 5500 54974-KA .... . . . $0.69 each 

BASF SAVINGS! 
Credit card ordera call 

BOO-USA·DISK or BOC>CA1·DISK In Canada 
For Information call 313·973·8888 

Communication . Electronic. Inc. 
P.O. 80_ 1045 a Ann Arbof. MIChigan 48t06·1045 

Super Disk 
Diskettes 

Super Disk'" celebrates their anniversary 
with super special pr icing on Super Disk 
brand 100% certified error' free and dro~ 
out free computer diskettes. Siock up now 
at these super special prices. Order only 
in multiples 01 100 d iskettes, 

UW[Oto ...... ~Ol •• CIOUlnu --""' .. ~ ...... . .. ,. 
S' , SSSOS"II S.~10' ''I II,, /)R '''QRtI''' '0 ~C ' 643\·0 0 .. 
S' , Sam .... bOo. !hI1 Il001 0 N CO " '0 . n •• _ ... 37·0 0 1i 
S' , SSOOSOn Stcll) . .. / II ,,/)q'''IIq .... ,l0Pat ~ .... , ·I{A 0 •• 
5 ' . S.m, ... bOo • • /),,1 Il00'' ","CO .. , ,, .n .• _ "',7' I{A 0 II 
5 ' . OSOD SoIl s.c' ''' '''''"bR'''IIR,I • • , 10 pac" M" ·I{A OS2 
5' , Sam, , " 'bOw • . b,, ' Il001. "'"t' . ' 0 .n .. !oc>e M'J ' I{"" 0 lJ 
5 ' , OS HO 10' IBM PCI""' · !hI1. ","c, NIJ · O 12' 
3', SSIIO , '3S TPI, · 0" ,1. ","co 13" ,101 1 09 
J', 0511 0 " 3511'0 ' b" l. "'"c' 1327·101 , H 
5 ' . 1,... . .. d""'ln.en •• "", .. . IOOpaco CV5-1OI 1000 

55S0 " 5"'111, 5""d 5,n;/t !MM" , 5500_ Sm; l. S< dtd 00,,01. Otno" , 
OSOO_ Oolll)" 5,O'.d Ooll&" 0.",.,, OSO O_ OoliOlI S""dO.'do." "" , 
SS"O - S,n; l. S""d .. " ~ 0."", .. 05HO . ao.. o .. S,d'd H'O ~ Ot nl '" 

Credit card orders call 
BOC>USA-DISK or BOO-CA1 ' OISK In Canada 

For Information call 313·973-8888 

Co mmunication. Electronic. Inc. 
P.O. 80. 1045 0 Ann Arbor. Michigan 48 106-1045 

TDK 
Diskettes 

96 TPI 
If you need a 96 tracks per inch diskelle. 
GEl now has an excellen t price on boxed 
TOK product. This product is designed to 
store up to 780 Kb, for non·AT systems. 
300 oersteds. Lifetime warranty and 
packed 10 to a carton with color coded 
diskelle I D labels, write protect labs, and 
heavy dutyTyvek" lear resistant envelopes. 
5Y. " SSDO 96TPt M1 OX·S·KA .. , SO.89 each 
5Y. " OS0096TPt M20X·S· KA . .. SO.9geach 

TDK Best Buy 
Cred it card orders call 

BOO-USA·DISK or BOC>CA1 ·DISK In Canada 
For Information call 313·973·8888 

Communlcallon. Electronics Inc. 
P.O. 80. 1045 a Ann Arbol. 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 10 labels, write protect tabs, and 
heavy duty Tyvek" tear resistant 
envelope. Order your disks today. 
5Y. " SSDD MOl D-KA ... $0.74 each 
5Y. " OSOD MD2D-KA ... $0.84 each 

Fantastic Fuji! 
Credit card orders call 

BOO-USA·DISK or BOC>CA1·0ISK In Can.da 
For Information call 313·973·8888 

Communications Electronic, Inc, 
P.O. 8011 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.

Rales: S25 per line, minimum of four lines. Any or all of the first line set in capital letters at no charge. Add $15

per line (or boldface words, or $50 for the entire ad set in boldface (any number of lines.) Inquire about display

rates.

Terms: Prepayment is required. Check, money order, American Express, Visa, or MasterCard 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. 1 Drive. OH add 5%

SASE for info. S42.95 on Disk only to:

Z-Way, 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 1B5

(416)881-9816

COMMODORE: TRY BEFORE YOU BUY.

Best selling games, utilities, educational, + clas

sics and new releases. 100's of titles.

Visa/MC. Free brochure. RENT-A-DISC,

Frederick Bldg. #345, Hunt'n, WV 25701

(304) 529-3232

TI-99/4A QUALITY SOFTWARE for Business,

Home and Entertainment ** Bonus Software

Offer!!" Send for FREE catalog to MICRO-BIZ

HAWAII, BOX 1108, PEARL CITY, HI 96782

TI-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 53141

PCjr 3-D NEON EFFECTS SOFTWARE

Great New Drawing Package for 128K BASIC.

Joystick Opt'l. $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 available. Only $5.95 ea! SASE for catalog.

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 game. IBM PC, PCjr., or

compatible, 128K, graphics card. S15 pp'd.

Slab Creek Software, 2551 Antioch Ch. Rd.

Watkinsville, Georgia 30677

APPLE SOFTWARE FOR PENNIES!!!

Thousands of Public Domain programs

available at 25c and less. Free catalog.

CALOKE 1ND., Box 18477, KC, MO 64133

ATTENTION T.I. 99/4A OWNERS
• Over 1500 Accessories

THE WORLD'S LARGEST

COMPUTER ASSISTANCE GROUP

Now serving over 35,000 members worldwide

with the best in technical assistance, service,

and products for the Texas Instrument 99/4A

To become a member and receive newsletters,

catalog, technical assistance and membership

package, send $10.00 lor a ONE Year Member- j
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

SS WIN SS
with our

^£t Hanc
f Software

THOROUGHBRED/HARNESS Hond-capping S25 "55. enhanced

SJ995 GREYHOUND Hanacopprtg S2995. enhanced $4995

PRO FOOTBALL -andicapping System S30 95 Specify dirt/
tape ADCie ll+ce. Atari, IBM PC. COM 64/128. Tl. TRS-8O Moa

3K Moo 100/200. Color Add S; post /handl MC/VlSA/CODs

accepted Free inlcimaticn SOFTWARE EXCHANGE, Bo< 5382

CP. W Btosmtjeld. Ml 48033 Oaers 1-BCC-527-W67

DISCOUNT 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 11788

TAX SPREADSHEET FOR ATARI, APPLE, IBM,

C64, C128, Plus/4, TI99/4A. $19.95 + $2 s/h.

Forms 1040.1040A, A,B,C,D,E,G,SE,W, 2106,

2441. Yearly updates $10. Prints IRS Forms! TI

w/XBasic; Apple II, Atari w/48K or more.

Specify disk or tape. Steve Karasek, 855

Diversey, St. Louis, MO 63126, (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.

1.. McDowell Software, 13665 Barberry Dr.,

W. Palm Beach, FL 33414, FL res add 5% tax.

PC, COMPATS, COMMODORE OWNERS; Earn

$500+ weekly selling our software, databases,

XT compats by mail. Write ACCENT

SOFTWARE, Box 1722, Simi Valley, CA 93062

BUY ONE GET ONE FREE. It's you against 1 to

6 other players and/or the computer in

TANKGR1D. P!ay 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, MI 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 7/8% 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.

ISE, Dept. 113, Olmito, TX 78575-0750

L0TT8 E1FHER.
GET THE BEST ODDS OS ANY LOTTE1Y

SIX NUMiF.lt - PICK KH.-R • DMLY CAME

• PRODUCE) rOUK ;rufi'i»-:-.i O'

NUUBtftS TO OTOOtt "tOtl

H POOOJUHHCD

PUT CGU'UTEH PICKS UNO NUVKfl MU»

FHEOUtHC* LIST

• RAMOOU XUUBEII Qf»EHkTOH INCLUDED

eWin4ew

SLPEH Hl-MSOU TIOS [>RA« ING IN Ml LTl OK MONO COLOR

iihii

DUV

u ■■;. nit. UD KMUIHC W*O0wl

20OM-C1PUM * WEHDO* TO DOUX.Z lif

1AVI akd load '' -" wviDOWl :v :. *■

STOCK BROKER

PKOHTS GUAMKIEBD OB

VOL'R MONKV BACK

UY1NC OOOD OUALIT*. VOLATILE IISUH J

■IK1 IHIIIIUmO 1IITI1I WIU. HAVE IOU fUl

■fCOHEJ LP' TO *>* 1IDCAB ON /l Dllk

ACORN OF INDIANA, INC.

27Z1 OHIO STREET

MICHIGAN CITY. IN 4B360

219-879-2284

SHIPPING *NU HANDLING. AM) il.W C.O.D.S *ltf.ITED

VISA AND MASTER CARD ORDfcRS ADD i*

INDIANA RESI11ENTS ADD S% SALES TAX

1OO%

ERROR

FREE

5 36C
*r Each

GUARANTEED FOREVER

100% ERROR FREE

With Hub Rings

Write Protect Tabs

Tyvec Envelopes

In Factory-Sealed

Poly Packs

Sold in Lots of 100

QUALITY PRINTER RIBBONS

COMMODORE UPS 801 - Black

Brown. Blue

COMMODOHE MPS 803 - Black

COMMODORE 1526- Black . .

4.15 ea

5.25 ea

5.95 ea

4.95 ea

OKIDATA 80/82/92/93-Black 1.49 ea

Blue. Green. Red. Brown. Purple . . . 2.25 ea

Sold e Box (Ulnlmumi

IN STOCK ITEMS SHIPPED IN 24 HOURS

Min. Order S25.00. SSH: Continental USA.S4.00/100
or (ewer disks; discount at 300. Ribbons S.25 each.

Foreign orders APO/FPO, please call Ml residents

add 4%lax. Pricessub;ecl !ochange witnoul notice.
Hours 8:30 AM-7:00 PM

Precision Data Products'"
PO 6oiB367 Grand Rapids. Ml 4951fl
Customer Service & Information

1616) 452-3457

Tall-Free Order Lines

Ml 1-B00-&32-2468/Ou1sideMI '-BO0-258-002B

CJ

Classified 
COMPUTEI Classified is 8 low-cost way to tell over 350,000 microcomputer owners 
about your product or service. 
Rales: 525 per lin .. , minimum of (O\J T lines. Any D r all of the first lin .. set in c,lpital letters at no charge. Add SI5 

pt'T line for boldface worrls, or 550 for the entire ol d set in boldfaC(' (im y number of lines.) Inquire aboul dispJ«y 
rates. 

Terms: Prl'p.1ymenl is ll"Iuired. Che<:k, mone), order, American Exprt'$$, Vis,a, or MasterCard is acrepted. Milke 
ehed(s polyable 10 CO.\tPUTE! Public.ttions. 

SOFTWARE 

FANTASTIC DAILY NUMBER FORECASTERI 
Not a R?N Gen . Guaranteed! Sir. Hits. 
el M, Ap, IBM, Alari. I Drive. OH add 5% 
SASE for info. $42.95 on Disk only to: 
Z-Way, 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 IB5 
(416) 881-9816 

COMMODORE: TRY BEFORE YOU BUY. 
Best selling games. utilities, educational. + clas· 
sics and new releases. 100's of titles. 
Visa/ Me. Fr~ brochure. RENT· A-DISC, 
Frederick Bldg. #345 , Hun!"n, WV 25701 
(304) 529-3232 

TI-99/ 4A QUALITY SOFTWARE for Business, 
Home and Entertainment " Bonus Software 
Offer!!·· Send for FREE catalog to MICRO-BIZ 
HAWAII , BOX 1108, PEARL CITY. HI 96782 

TI-99/ 4A Software/Hardware bargains. 
Hard to find items. Huge selection. 
Fast service. Free catalog. 
D.E.e. , Box 690. Hicksville. NY 11 801 

TANDY 1000 PROGRAMS AND NEWsLEITER 
Send (or free infonnation on educational &. 
entertainment programs &. newsletter. Soda Pop 
Softwa re. POB 653. Kenosha, WI 53141 

PCjr 3-0 NEON EFFECTS SOFTWARE 
Great New Drawing Package for 128K BASIC. 
Joystick Opt'!. $18.95 ppd (cheek, mo. cod) 
E. 8aln. 6036 Sears Rd., Pegram. TN 37143 

HEY AMIGOI PO software for AMIGAI 
Games. Graphics. Utilities, More! Over 45 
disks available. Only 55.95 ea! SASE for catalog. 
Amyware. Box 19474, Jacksonville. FL 32245 

MAC K'S DOM INO PARLOR: A superb rendition 
of an old favorite. Excellent Graphics. 
three levels of play, many options: Save, 
Switch, Print, elc. Instant play, very 
strong lOp level game. IBM PC, PCjr .• or 
compalible, 128K, graphics card. 515 pp'd. 
Slab Creek Software, 2551 Antioch Ch. Rd. 
Watkinsville, Georgia 30677 

APPLE SOFTWARE FOR PENNIESIII 
Thousands of Public Domain programs 
available .11 25c: and less. Free catalog. 
CALOKE IND .• Box 18477. KC, MO 64133 

----~--------------ATIENTION T.I. 99/4A OWNERS 
• Over 1500 Accessories 

THE WORLD'S LARGEST 
COMPUTER ASSISTANCE GROUP 
Now serving over 35,000 members worldwide 
with the best in technical assistance, service. 
and products for the Texas Instrument 9914A 

To become a member and receive news/etters. 
catalog, technical assistance and membership 
package. send $10.00 for a ONE Year Member
ship to: 99/4A National Agl.t Group 

National Headquarters 
P.O. Box 290812 

Fl 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 S 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. 
l ewis Enterprises (405) 794-3953 
Rt1 4, Box 45, Moore. OK 73165 

l' 
$$ WIN $$ 

, ;c, WIth our ~I; 
$PORTS ~ 

t Ho~=,ng . 
lHOROUGHllIEO/HAIINESS Hondc~ S:1Q o~ . emaI'!COCI 
S.lO~ GII£'I'HOUNO HonolCooo.ng S:1Q 05.eMOncOCl $A9~ 
PRO fOOTBAll HonOcOO()rtg 9,-s!em S30~ Soeclly o_1kI 
1000 AccIe U+ce. A!erl, 1&(1 PC. e<::wI 0<1/ 128. n, TRS-aO Mod 
3/1. f'Io:I 100/200. Coler AOO S ~ ~I 11'101"1(11 MC/VoSA/CCJ:)s 
oececl8C Nee lO1fermcloon SOFTWAlIE EXCKAHG£. 80~ 5382 
CP VI Bloomr~1d MI I.5033 Oroers 1-800-S21.9t 61 

DISCOUNT SOFTWARE for most computers. 
FREE CATALOG. Sale: 5.25" 0500 Disks 
25 for S13.95 ppd. WMJ DATA sysTEMS·C. 
4 Butterfly Dr .• Hauppauge, NY 11788 

TAX SPREADSHEET FOR ATARI, APP LE, IBM. 
CM, C128. Plus/4, TI99/4A. $19.95 + $2 s/h. 
Forms 1040,1040A, A,B.C.D,E,G.SE,W, 2106, 
244 1. Yearly updates 510. Prints IRS Forms! TI 
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. 
L McDowell Software, 13665 Barberry Dr., 
W. Palm Beach, FL 33414, FL res add 5% tax. 

PC. COM PATS. COMMODORE OWNERS: Earn 
$500+ weekly selling our software, databases. 
XT compats by mail. Write ACCENT 
SOFTWARE. Box 1722. Simi Valley. CA 93062 

BUY ONE GET ONE FREE. It's you against 1 to 
6 other players and/or the computer in 
TANKGRID. Play over modems against friends 
anywhere in the USA. Includes a quarterly 
national users list for 530 &. TELE-CHESS. For 
IBM. Tandy &. Compats. Availahle fo r 
Commodore 64/128 in Jan. '87. Mental Imagery, 
PO Box 2072, Pontiac. MI 48056 

FREE SOFTWARE for C64, C128, IBM & CPM 
send SASE for Info (specify compute r) to: 
PUBLIC DOMAIN USERS GROUP 
PO Box 1442-A 1. Orange Park, FL 32067 

HARDWARE 
Exercycle Interlace, with C64 Disk uses 
9'pin game port: $29.95. WA res add 7.1I% or 
For Info send SASE to: Joystick 
Expander, 811 Winslow. Richland, WA 99352 

L1QUIDATlNG OVER 4 MILLION ELECTRONIC 
items below cost! Computers, speakers, 
parts. cables, misc. computer list 51. 
15E, Dept. 113, Olmito. TX 78575-0750 
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ACORN OF INDIANA, INC. 

2721 OHIO STREET 
MICHIGAN CITY IN .6360 :E g 

219-879-2284 
SII1PPI."G ~,"D 11~l"I)I.I:-'G . ,,1)11 11." · C.O.I),' 5 A('(: [n!D 
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100% 
ERROR 
FREE 

GUARANTEED FOREVER 
100% ERROR FREE 

With Hub Rings 
Write Protect Tabs 
Tyvec Envelopes 

In Factory-Sealed 
Poly Packs 

Sold in Lots of 100 

QUALITY PRINTER RIBBONS 
COMMO D OR E MPS 801 • Black 

Brown , Blue . ..... . 
COM M ODORE MPS 803 - Black 
COMMODORE 1526- Black 
OKIOATA 80/82192193 - Black . 

Blue. Green , Red. Brown , Purple 
Sold 61801 (MInImum) 

4.15 .. 
5.25 .. 
5.95 .. 
4.95 •• 
1.49 e. 
2.25 .. 

IN STOCK ITE MS SHIPPED IN 24 HOURS 

:z 
Min. Order $25.00. S&H: Conlinental USA: $4.00/ 100 
or fewer dIsks: discount at 300. Ribbons $.25 each. 
Foreign orders APO/FPO. please call . MI resldenlS 
add 4" la:o:. Prices sub]eC:llochange wllnoul nOllce. 
Hours 8 :30 AM · 7:00 PM. 
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f. 
CuSlo me. Se' Ylce & InlormUI<on 
161S) 452 3451 
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112 COMPUTEI January 1987

Save Your

Copies of

COMPUTE!

Protect your back issues

of COMPUTE! In durable

binders or library cases.

Each binder or case is

custom-made in flag-blue

binding with embossed

white lettering. Each holds

a year of COMPUTE!. Or

der several and keep

your issues of COMPUTE!

neatly organized for quick

reference. (These binders

make great gifts, too!)

Binders Cases:

$8.50 each; $6.95 each;
3 for $24,75; 3 for $20.00;

6 for $48.00 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! □ cases a binders.

Enclosed is my check or money

order for $ (U.S. funds

only.)

Name -

Address .

City

State Zip

Satisfaction guaranteed or money

refunded.

Please allow 4-6 weeks for delivery.
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Save Your 
Copies of 
COMPUTE! 
Protect your back issues 
of COMPUTE! in durable 
binders ar library cases. 
Each b inder o r case is 
custom-made in flag-blue 
binding with embossed 
white lettering . Each holds 
a year of COMPUTE!. Or
der several and keep 
your issues of COMPUTE' 
neatly organized for quick 
reference. (These b inders 
make great gifts, too!) 

Binders 
$8.50 each; 
3 far $24.75; 
6 far $48 .00 

Cases: 
$6.95 each; 
3 far $20.00; 
6 for $36.00 

(Please odd $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 
Depl. Code COTE 
Philadelphia. PA 191 A 1 

Please send me COM· 
PUlEI 0 cases 0 binders. 
Enclosed is my check or money 
order for S . (U.S. funds 
only.) 
Name ________________ _ 

Address ______________ _ 
Cily ________________ _ 
Slale Zip ____ _ 

Satisfaction guaranteed or money 
refunded. 
Please allow 4-6 weeks for delivery. 



Tf» New COTrrodoro It*/4. A HancfcOn PWew

COMPUTE!
TRY COMPUTE! EVERY MONTH—12 ISSUES—AT

33% OFF THE COVER PRICE.

Mr/Ms

Street

City. .Stale. .Zip.

□ I prefer 24 issues—2 years—at $45.00

□ Bill Me □ Check Enclosed
J4035

Foreign and Canadian, please add $6 (U.S.) per year postage-

Offer subject to change without notice.

-~--------
"""-~ ;;!:il.'='="''''' ---"_I'C_~ ..... ===0-::: == 

NOW 
AVAILABLE AT 

$2400 

TRY COMPUTE! EVERY MONTH-12 ISSUES-AT 
33% OFF THE COVER PRICE. 

MrIMs __________________ _ 

Street __________________ _ 

City State Zip ____ _ 

o I prefer 24 issues-2 years-at $45.00 
o Bil l Me 0 Check Enclosed 

J4035 

Foreign and Canadian, please add S6 (U.S.) per year postage. 
Offer subject to change without notice. s 
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COMPUTERS

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 computed Reader Infor

mation Service. Do not send with payment in any form.
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Only one card should be used per person . Circle the numbers that 
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SYLVIA PORTER'S

SWIFTAXTM •••

EVEN IF YOU'VE NEVER PREPARED A TAX RETURN,

SWIFTAX MAKES IT EASY TO DO YOUR OWN

- AND KEEP MORE OF WHAT YOU EARN!

Step-by-step, line-by-line, Sylvia

Porter guides you through your

Federal Tax returns, and instructs

you on which forms you must com

plete. This software program con

tains Full User Prompts and an

abundance of Help Screens (which

you'll find right in the program) that

make SWIFTAX so easy-to-use, you

may not need the manual!

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.

• SwiftKeys™ provide instant access to any forms

and schedules included in your tax return.

Timeworks' Exchange Policy

allows you to purchase next

year's SWIFTAX at half price. And,

it's tax deductible!

Free Technical Support

Whether you're a neophyte or experi

enced computer user, Timeworks'

12 full-time Customer Support

Technicians will give you plenty of

T.LC, (Technical Loving Care)!

PLUS ...

More Power For Your Dollar

Timeworks, Inc. 444 Lake Cook Road,

Deerfield, Illinois 60015 312-948-9200

o 1983 Sylvia Porters Personal Finance Magazine Co. and TIMEWORKS, INC. All rights reserved.

"Registered trademarks of International Business Machines Corp..

Apple Computers, Inc., and Alari Corp.

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

answers to every kind of tax question

Available for:

• IBM PC and compatibles

• Apple //+, lie, lie, and

• Atari 520 and 1040 ST'

Suggested Retail Price:

$69.95 ea.

At your favorite dealer now,

or order from Timeworks

today:

1-800-535-9497.

SYLVIA PORTER'S 
SWIFTAX ..... 

EVEN IF YOU'VE NEVER PREPARED A TAX RETURN, 
SWlnAX MAKES IT EASY TO DO YOUR OWN 
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and schedules included in your tax return. 

More Power For Your Dollar 

Timeworks, Inc. 444 Lake Cook Road, 
Deerfield, Illinois 60015 312-948-9200 

o 1983 Sylvia Porters Personal Finance Magazine Co. and TIMEWORKS, INC. All rights reserved . 
• Registered trademarks of International Business Machines Corp .. 
Apple Computers, Inc., and Atari Corp. 

PLUS .. . 

FREE 

Timeworks' Exchange Policy 
allows you to purchase next 
year's SWIFTAX at half price. And, 
it's tax deductible! 

Free Technical Support 
Whether you 're a neophyte or experi
enced computer user, Timeworks' 
12 full-time Customer Support 
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T.l.C. (Technical Loving Care)! 
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At your favorite dealer now, 
or order from Timeworks 
today: 
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From Origin, creators of the Ultima™ series,
comes a new dimension in fantasy role-playing

THE ORB OF CELESTIAL HARMONY

A danger-filled adventur

through a complex and

colorful Oriental world of

magic, mysticism and intrigue.

By Greg Malone.
Available on Apple"

oebius, the

fabled deity of the

island kingdom

of Khantun, has

chosen you, his

disciple, to recover

the stolen Orb from the renegade

Warlord and prevent the destruc

tion of the universe.

You will journey through the

ascending planes of Earth, Water, Air and Fire. At each

level your challenges increase in difficulty, demanding

greater courage and cunning. All of your martial arts ,

skills will be required to survive the ninja-like assassins

who seek to foil your quest. Sword-wielding rebel

guards will test your blade every step of the way. And

watch out for wild beasts that stalk the forests!

Local villagers can help, but beware—the wrong

approach will frighten them away, leaving you in a

world where starvation looms ever-present. Wise use

of magical charms, prayers and fireballs is essential in

reaching the final confrontation with the treacherous

Warlord—where victory brings recovery of the long-

sought Orb of Celestial Harmony. Good luck!

■SYSTEMS /A/C./^O HARVEY ROAD, MANCHESTER, NH 03103 (603) 644-3360

I
ULTIMA III™ takes you on
an incredible fantasy role-

playing journey through

monster-plagued Sosaria in

ULTIMA IV™ is the long-
awaited sequel to Ultima™
III. The Quest of the Avatar

is a quest to the final

search of the elusive Exodus, frontier—the self.

AUTODUEL™ is a futuristic,
fast-paced strategy role-

piaying game where the

right of way goes to the

biggest guns.

Ultima is a trademark of filehard Garriott/ Moebius is a trademark of Greg Malone

AutoDuel and Ogre are trademarks of Steve Jackson/Apple is a trademark of Apple Co
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OGRE™ is a strategy game
fought on the nuclear bat

tlefield of tomorrow as an

inhuman juggernaut Cyber-

tank battfes conventional

forces.

Authors wanted.

Call us today.


