
The Future Of Synthetic Music

COMPUTE!
The Leading Magazine Of Home, Educational, And Recreational Computing

$2.95
January
1984
Issue 44

Vol. 6, No. 1

£2.25 UK S3.25Canaaa

02193

ISSN 0194-347X <§£

Robots That Roll,

Crawl, And Bounce

Action Games

For VIC-20,

Commodore 64,

Atari, And Others:

Demons Of Osiris

Colorbot

8O88 MICROPROCESSOR

&K ROM

64K RAM

DISK DRIVE

OPT/ON

TWO
ROM

CARTRIDGE
SLOTS

All About Chaining

For VIC, 64, And PET

f/ie Mozart Machine:

Composing Program

For VIC, 64, Atari,

And TI-99/4A

71486 02193

01

62 KEY

CORDLESS



History will record as a profound irony

that the most powerful word processing package

ever created for the IBM® Personal Computer
can be worked with two fingers.

It was created bdee,"

specifically co take advantage of the

power of the IBM PC. plus the sim

plicity that all that power ought co

be able to give you- but didn t.

Until now, you could go for the
simplicity, and end up with a some

what glorified typewriter. Or you

could go for the power, and go nuts

performing dozens of commands Co

do even the simplest things.

But with Leading Edge Word
Processing'" you get both.

You don't have to start with an

ounce of understanding about word

processing.

You don't even have to be a terrific

typist. (Matter of fact, the worse you

type, the more the help.)

So come along:

Hunt andpeckyour way into thefuture.

I i AOIKC EDC E-

Leading Edge Products Inc.. Headquarters and Retail Division. 225 Turnpike Street. Canton. Mass. 020211800] 343-6833 |617| 828-8150
"IBM is a registered trademark of International Business Machines Corporation.



FOR YOUR COMMODORE WORDPROCESSING NEEDS

INVEST IN THE BEST

I ^Professional
ifcs

WordPro 3
PLUS

WORDPRO PLUS. IN A CLASS BY ITSELF.

When choosing a Word Processor for your Commodore1" computer, there's

no reason to settle for anything but the best — in a word.. .WordPro1".

With over 30,000 happy clients churning out letters and documents all over

the world, the WordPro Plus'" Series is unquestionably the #1 selling soft

ware package on Commodore computers! So when you choose WordPro,

you know you're investing in a trial-tested program that's a real winner. And

WordPro is NOW available for your Commodore 64'" computer— at prices

starting as low as S89.95.

Designed for the user who has no computer or word processing experience

whatsoever, WordPro Plus brings a new dimension to the term "user-

friendly." More than just easy to use, WordPro will turn your Commodore

computer into a sophisticated time saving word processing tool — loaded

with the same inventory of features found in systems costing much, much

more.

Our nationwide team of over 600 Professional Software/Commodore com

puter dealers will help you choose the WordPro Plus system that is best for

your needs. Our full-service dealers have been set up to provide strong

customer support. In addition to helping you choose the right system, many
Professional Software dealers also offer WordPro Plus training and system
installation.

Professional Software offers a complete spectrum of WordPro word process
ing software for Commodore computers ranging from the Commodore 64 to
the more business oriented 8000/9000 series computers. And WordPro 4

Plus and 5 Plus also interact with our data base management systems includ
ing InfoPro and The Administrator. So whatever your Word Processing
needs, there's a WordPro system that's right for you.

WordPro" and WordPro Plus'" are trademarks of Professional Software Inc.

The WordPro Plus Series was designed and written by Steve Punter of Pro Micro Software Ltd.

Commodore'" and the Commodore 64" are trademarks of Commodore Electronics, Inc.
Dealer inquiries invited.

WordPro 3 Plui/64

Invest in the best.

WordPro Plus. In a class by itself.
Call us today for the name of the WordPro Plus dealer nearest you.

Professional Software Inc.
51 Fremont Street

Needham, MA 02194
(617)444-5224

Telex: 951579



SPINNAKER'S LINE OF
EARLY LEARNING GAMES

IS GROWING
AS FASTASYOUR
CHILD'S MIND.

Watching your kids grow up is a lot of fun. But

making sure their minds grow as fast as their

bodies is even more rewarding. That's where we

can help. With a growing line of Early Learning

Programs that are not only lots of fun to play, but

also educational.

Some of the games you see on these two pages

help exercise your child's creativity. Others help

improve vocabulary and spelling skills. While others

improve your child's writing and reading abilities.

And all of them help your child understand how to

use the computer.

So if you're looking for computer programs that

do more thanjust "babysit" for your kids, read on.

You'll find that our Early Learning Programs are not

only compatible with Apple® Atari® IBM® and
Commodore 64™ computers, but also with kids

who like to have fun.

FRACTION FEVER™ brings fractions into play.

Ages 7 to Adult.

FRACTION FEVER is a fast-

paced arcade game that

challenges a child's under

standing of fractions. As kids

race across the screen in search

of the assigned fraction,

they're actually developing a

basic understanding of what

a fraction is and of relationships between fractions.

They're even discovering that the same fraction may be

written in a number of different ways.

All in all. FRACTION FEVER encourages kids to learn

as much as they can about fractions -just for the

fun of it!

Apple. IBM and Atari are registered trademarks of Apple Computer. Inc.. International Business Machines Corp. arid Atari. Inc. respectively. Commodore W is a trademark di Commodore Bectrorto Limited.

@ 19B3, Spinnaker Software Corp. All rights reserved.



The story of STORY MACHINE™ Ages S to 9.

STORY MACHINE is
like a storybook come

to life. Using the key

board, your children

write their own fun
little stories. The
computer then

takes what they've

written and animates their

story on the screen, com

plete with full color

graphics and sound.

STORY MACHINE

helps your children

learn to write correctly,

become familiar with

the keyboard, and lets
them have fun exercising

their creativity at the same time.

KINDERCOMP™ Numbers, shapes, letters, words and
drawings make fun. Ages 3 to 8.

ful rewards, as the

screen comes to

life when correct

answers are

KINDERCOMP is
a game that allows

very young children

to start learning on

the computer. It's a

collection of learning

exercises that ask

your children to match

shapes and letters, write their

names, draw pictures, or fill in

missing numbers. And KINDER

COMP will delight kids with color-

given.

As a parent,

you can enjoy

the fact that

your children are having

fun while improving their

reading readiness and

counting skills.

FACEMAKER™ makes faces fun. Ages 4 to 12.

FACEMAKER lets chil

dren create their own

funny faces on the

screen. Once a face is

completed, your

children will giggle

with delight as they

make it do all kinds

of neat things: wink, smile,

wiggle its ears, or whatever

their imagination desires.

Plus, FACEMAKER helps

children become com

fortable with computer

fundamentals such as:

menus, cursors, the

return key, the space bar,

simple programs, and

graphics. FACEMAKER

won't make parents frown because

their children will have fun making

friends with the computer.

SPffMOKER
Disks tor: Apple. Atari, IBM. Commodore 64.

Cartridges fan Atari. Commodore 64

We make learning fun.
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EDITOR'S NOTES

As many of you will be aware,

IBM has finally unveiled the

long discussed PCjr. The unit

(we described it in a recent

GAZETTE editorial as "restrained

as breakthroughs go") leaves

something to be desired. A

keyboard for one. Nonetheless,

it is, after all, an IBM, and not to

be taken lightly.

Atari and Coleco must have

breathed collective sighs of relief,

because both promptly raised

January 1 pricing of their per

sonal computer systems. Texas

Instruments (too little, too late)

is, for the first time in the history

of their home computer division,

selling every computer dealers

can get their hands on, as fast as

they can get their hands on them.

Unfortunately, since TI doesn't

make TIs any more, this phenom

enon will soon be over. It's a

bargain at $49.95!

We are pleased to report

that there are teeth to TI's prom

ises of continued support. They

do plan to continue to market

support software; establish a

user service hotline; and, most

importantly, will continue to

service and repair their com

puters. At least they're with

drawing with class and appro

priate concern for their cus

tomers.

Back to IBM's highly suc

cessful PCjr. It will be quite suc

cessful. First, it's defined a mar

ket niche that aims it rather di

rectly at Apple and Atari, slightly

above Coleco, and several hun

dreds of dollars above Commo

dore. It will compete quite well

against the well-established

Apple software library, and

IBM's marketing strength is cer

tainly ahead of the struggling
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Atari. The fact that Atari and

Commodore have superior

sound and graphics capabilities

may go unnoticed by many in

the marketplace. Coleco's pack

aging strategy is still an un

known, and since we've been

unable to get our hands on a

Coleco, we'll have to be more

restrained in our bold predic

tions.

In recent editorials, we've

commented that frequently the

most inexpensive thing in a com

puter system is the computer.

Happily this isn't the case with

the PCjr. There are many, many

"optional" accessories one can

add without getting close to the

price of the entry-level $689 com

puter. Among these are joysticks

(a maximum of two) at $40 each;

an adapter cable so you can hook

up a cassette drive for $30; an

extended Microsoft BASIC car

tridge for $75; and so on. Get the

picture?

In spite of the inevitable

muttering and groaning by mem

bers of the personal computer

industry press, the IBM PCjr

will make a definitive mark on

1984 and the home computer

industry. For one thing, IBM's

entry will attract buyers that

have been reluctant to join the

home computer revolution.

IBM's credibility, support, and

service will greatly enhance their

ability to more aggressively pro

mote the use of computers in

educational settings. And the

installed year-end base of IBM

PC's (estimated at approaching

500,000) will surely provide a

ready-made customer base for

home users of the PCjr. IBM has

very wisely paid full attention to

the necessity of compatibility.

Where does this leave us?

Weil, given the above comments,

not surprisingly we're introduc

ing a third magazine in the

COMPUTE! Publications, Inc.,

family. COMPUTE!'sPC&PCjr

Magazine will premier with a

March issue. It will contain the

same kind of useful applications

information, tutorials, and pro

gramming assistance that are

currently provided by COMPUTE!

and COMPUTED GAZETTE for

Commodore. Concurrently,

we're adding the PC and PCjr to

COMPUTERS more intermediate

and advanced editorial coverage.

In this issue, you'll find a

factual overview of the new PCjr

by Editor Tom Halfhill. Tom will

become the editor of our new

PC & PCjr magazine. If you own

or use an IBM PC, or purchase a

PCjr whenever they're really

available, we're actively recruit

ing columnists and writers for

our IBM support. Address your

queries and submissions to Tom

Halfhill, COMPUTED PC & PCjr

Magazine, Post Office Box 5406,

Greensboro, NC 27403. If you

have an IBM PC- or PCjr-related

book proposal, we'd certainly be

interested in seeing that as well.

Send your queries or proposals

to Stephen Levy, Book Division

Editor, at the same post office box.

Editor In Chief



all thumbs at the
MasterType"willmake you a computer whiz.
MasterType #1 on everybody's list...
the first step in computer literacy.

Masteriype delivers. It is the one and only

typing program that dares to be fun without

being intimidating. It combines the fast action of

video games with the best typing skills develop

ment techniques available. The result? Highly

motivated and enjoyable learning.

After each of the 18 action-packed program

segments, you'll see how you measure up. And

you'll become so caught up in the action that

before you know it, you'll become a master at the

keyboard, calling all the shots:

On disks for

Applet Atari; Commodore 64 $39.95

IBM-PC* $49.95

MasterType is part of the growing Scarborough

family, which includes Songwriter and Picture-

Writer; as well as the forthcoming software for

home management, science and business games.

New

Atari9 and Commodore 64' cartridges.

^^FV /j^W M M §f^ m You'll grow with us.

TheScarboroughSystem.
©Scarborough Systems, Inc., 25 N. Broadway, Tarrytown, N. Y 10591, 1-800-882-8222 (In N.Y: 1-914-332-4545)



Publisher

Editor In Chtef

Director o(Adm in i siraiion

Gary R. ingersoil

Robert C. Lock

Alice SWotle

Senior Editor

Manogir>g Editor

Assistant Managing Editor

Production Editor

Features Editor

Editor. COMPUTE s GAZETTE

Technicat Editor

Assistant Technical Editor

Program Editor

Assistant Editors

Assistant Copy Editor

Editorial Assistant

Programming Supervisor

Richard Mansfield

Kathleen E. Mart*nek

Ton/Roberts

Gail Walker

Tom R Halftiill

Lance Elko

OttisR Cowper

John Krause

Charte 5 Brannon

Dan Carmichael, Robert Sims

load Heimarck

Juanrta Lewis

KathyYakal

Patrick Parrish

Assistant Programming Supervisor Gregg Peele

Technical Assistant

Editorial Programmers

Prog/amming Assisian ts

Administrative Assista nts

Copy Assistants

Associate Editois

Contributing Editor

Dale McBane

Jeff Hamdani. Kevin Martin,

ChnsPoer

Mark Turtle. David Florence

Vic id Jennings, Laura
MocFadden. Julia Fleming

Becky Hall. Linda Show,

Martha Banks

Jim Butterfield.

Toronto. Canada

Harvev Herman,

Greensboro, NC

Fred D'lgnazio.

2117 Carter Road. S.W.. Roanoke. VA 2dO15

David Thomburg.

P.O. Bo* 1317, LOS Altos. CA 94022

Bill Wilkinson

COMPUTERS Book Division

Editor

Assistont Editor

Editorial Assistant

Artists

Stephen Levy

Gregg Keizer

Rondall Fosner

Janice Fary. Debbie Bray

Art Director/Production Manager Georgia Bikos Davis

Assistant

Mechanical Art Supervisor

Artists

Typesetting

Illustrator

Irma Swam

De Potter

LesleJessup.Cindy Mitchell

Terry Cash, Debi Thomas

Harry Blair

Associate Publisher/Nationol

Advertising Sales Manager

Advertising Coordinator

Advertising Accounts

Sales Assistant

Ancy Meehan

Patti Williams

Bonnie Valentino

Rosemarie Davis

OperationVCustomer

Service Manager

Customer Representatives

Dealer Coordinator

Assistants

Individual Order Supervision

Assistants

Operators

Shipping & Receiving

Carol Lock

Patty Jones. Chris Patty.

Chf.stin© Gordon

Fran Lyons

Gai Jones. Sharon Minor

Dorothy Bogan

Rhonda Savage, Lisa Flcharty,

Anita Roop. Sharon Sebastian,

Debi Gotorth, Jenna Nosh

Cassandra Robinson

MarySprague

Jim Coward. Larry O'Connor.

Dai Rees. Chris Cain.

John B. McConnell

Coming In Future Issues

What Makes A Good

Game?

How COMPUTE! Readers

Use Their Computers

Three Exciting Games For

Several Computers:

Circus, Gotcha, And

Quatrainment

Commodore 3-D Drawing

Atari Disk Utilities

COMPUTE' Publications Inc publishes.

COMPUTE'S
•lllfVI

COMPUTE! Books

Corporate office:

505 FdwarCic Drive.
Greensboro NC 27400 USA

Moiling address: COMPUTE!
i ■■ ■■ . . ■ : ,.

Greensboro NC 77403 USA

Telephone: 919-275-9809

Subscription Information

COMPUTE! Circulation Dept.

P.O. Box 5406

Greensboro, NC 27403

TOLL FREE Subscription Order Line

800-334-0868
In NC 919-275-9809

COMPUTE! Subscription Rates

(12 Issue Year):

US (one yr.] $24 Air

(two yrs.) $45 Europe. Australia $42

(three yrs.] $65 Middle Eas), Central
America and North

Africa $52

South America, South

Africa. Far East $72

Canada and Foreign

Surface Mail $30

Advertising Sales

1. New England

Al Dolton

617-451-0822

2. Mid Atlantic

Sharon Brooks

Joe Porter

Kathy Hicks

215-646-5700
212-567-6717 (NY)

3. Southeast &

Foreign

Harry Blair

919-275-9809

4. Midwest

Gordon Benson

312-362-1821

5. Northwest/Mountain/Texas

Phoebe Thompson

408-354-5553

Jerry Thompson

415-348-8222

6. Southwest

JoAnn Sullivan

619-941-2313

Ed Winchell

213-378-8361

COMPUTE! Home Office 919-275-9809.

Address all advertising materials to:

Patti Williams
Advertising Production Coordinator

COMPUTE! Magazine

505 Edwardia Drive

Greensboro. NC 27409

Data Processing Managei

Assistant

Leon Slopes

JoanCompton

Accounting Manager

Comptroller

Accotjnhng Assistan Is

Assistants

Paul J. Meghoia

James M. Hurst

LindoMiller.DorisHal!

Jill Pope,Anna Harris. Emlii

Covi I. Anne Ferguson

The COMPUTE subscriber list is made available to carefully screened orgonurations with a product or service which may be
ol interest to our readers. If you prefer not to receive such mailings, please send an exact copy ol your subscription label to:

COMPUTE'. P.O. Box 914. Farmingdale. Ny 11737 Include a note indicating your pfelerence to receive only ycur subscription.

Robert C. Lock Cnief Executive Officer
Gary R. Ingersoll. President

Paul J. Mealiola. Director. Finance and Planning
James M. Hurst, Comptroller

Debi Nash. Executive Assistant

Carol Dickerson. Assistant

Authors Of manuscripts warrant that all materials submitted to COMPUTE1 are original materials with full ownership rights

resident in soid authors. By submitting articles to COMPUTE!, authors acknowledge that such materials, upon acceptance for
publication, become the exclusive property of COMPUTE' Publications. Inc No portion o( this magazine maybe reproduced

in any form without written permission from the pjblisher Entire contents copyright i' 1983. COMPUTE! Publications, Inc. Rights

to programs developed and submitted by authors are explained in our author contract. Unsolicited materials not accepted
tor publication in COMPUTE! will be returned if author provides a self-addressed, stamped envelope. Programs (on tape or

disk) must accompany eoch submission. Printed listings are optional, but helpful. Articles should be furnished as typed copy
(upper- ond lowercase, please] with double spacing. Each page of your article should bear the title of the article, date and
name of the author. COMPUTE! assumes no liability for errors in articles or aaVertisemenIs. Opinions expressed by authors are
not necessarily those of COMPUTE!.

Pft. CBH VIC-20 and Commodore W □retroOemaiks o!
CommoOD'e Bunness Macnines, (nc. ana'ot Commodore Fiectronics limited

ACPle is a traaemoik ol Apple Computer Company

ATARI rid trademark o'Atari, toe

1IW/4A is c tiodemotk of Texas Instruments. Inc

Radio Shock Coc< Comc-jier a a trodemaik ol Tandy. Inc

COMPUTE! January1°84



WordPro 3 Plus/64
The #1 Selling Word Processor for the Commodore 64

WordPro 3 P!usT764 and SpellRight Plus™ provide a total word
processing solution for the Commodore 64™ which gives you:

Sophisticated Word Processing

Built-in Mail Merging for Form Letters
Math Functions for Column Totals

Fast and Complete Spell Checking via SpellRight Plus

A Super Value (two programs) for Only $99.95!

WordPro and SpellRight are both specifically designed for the

novice user with no computer or word processing experience

whatsoever. And with over 40,000 WordPro versions sold, you

can be sure that WordPro is a very sophisticated word

processor loaded with powerful features including; Transfer,

Insert, Delete, and Rearrange Text, Auto Page Numbering, Math

Functions, Headers, Footers, Global Search and Replace, the

Ability to Create Multiple Personalized Letters and Documents,

and much more. WordPro can create documents of virtually

any length and will print up to 165 columns wide. You get all of

this PLUS fast and complete spell checking using SpellRight
Plus!

SpellRight Plus locates and highlights misspelled words and

then allows you to quickly correct the misspellings —

improving the quality of your letters and reports.

And, best of all, WordPro and SpellRight's powerful arsenal

of features can be put to use almost immediately — by even

the novice user. So whether you're a student, professional

writer, in business, education or a hobbyist, you'll quickly

become a WordPro Pro!

Both WordPro and SpellRight Plus are also available separately

at popular computer outlets nationwide.

Invest in the best.. .WordPro Plus. In a class by itself.

Professional Software Inc.
51 Fremont Street

Needham, MA 02194

(617)444-5224

Telex: 951579

Dealer and Distributor inquiries are invited.

WordPro 3 Plus'"/64 and SpellRight Plus'" are trademarks of Professional Software Inc.

The WordPro Plus Series was designed and written by Steve Punter of Pro-Micro Software Ltd.

SpellRight Plus was designed and written by Dwight Huff and Joe Spatafora of SpellMaster Systems, Inc.

Some printers may not support certain WordPro 3 Plus functions and/or require an interface. Please check with your dealer.

Commodore 64™ is a trademark of Commodore Electronics Ltd.



READERS' FEEDBACK
The Editors and Readers of COMPUIE!

Computing With Kerosene

Our local computer columnist recently wrote that

kerosene heaters and home computers don't mix.

He stated that one by-product of kerosene com

bustion is a conductive film that gets on every

thing, including computer chips. He concluded

that kerosene heaters and computers should not

be in the same house. Any comment?

Charles Ranney

An interesting point, hi general, burning fuels and

sensitive electronics don't, in fact, mix well. Although

we have no firsthand experience with the combination

you've cited, we have seen what happened to a phone

connection box installed right next to a gas heater—lots

of corroded wires.

It probably has something to do with the proximity

of the heater and how often the heater is used. The situ

ation can't be as serious as the columnist implies, how

ever. Most modern televisions contain electronics of

roughly equal sensitivity to a computer. If the stoves

damaged TVs, we surely would have heard about it by

now, considering the hundreds of thousands of such

heaters currently in use.

Nevertheless, it probably wouldn't be a bad idea

to use an electrostatic air cleaner just to be on the

safe side.

Program Line Addresses For VIC

And 64

John B. Swetland's letter (COMPUTE!, July 1983)

and his program for locating program lines on the

Timex/Sinclair prompted me to share a similar

program with VIC and 64 users. This program

also provides the starting and ending addresses

for any program line, but gives the total program

length rather than the length through the particu

lar program line. (Actually, the program length

will be two bytes low, since the program ignores

two of the three zero-bytes which end the pro

gram.) The indicated addresses are provided in

decimal and hexadecimal which facilitates the

location of internal program POKEs and the use

of a monitor.

To prepare the program, type it in exactly as

shown, insuring that there is a space between the

first set of quotation marks and the word "line"

in line 63986. RUN the program, then enter, in
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direct mode, POKE SA + 9,25 (ignore the "illegal

quantity" error message produced by running the

unfinished program). This POKE puts a special

"end of program" marker in line 63986; line 63989

looks for this marker, and when it finds it, ends

the program run. Finally, SAVE the program using

the program name "line locater".

To use the program, append it to the program

that is to be examined as follows:

1. LOAD the program that is to be examined.

2. Enter in the direct mode: POKE43,PEEK

(45)-2:POKE44,PEEK(46)

3. LOAD "line locater", device number (1 for

tape, 8 for disk).

4. Enter in the direct mode: POKE43,1:

POKE44,8

Finally, type in direct mode RUN 63987.

James J. McQueeney III

63986 STOP:REM " LINE LOCATER"

63987 PRS=H0123456789ABCDEF"

63988 PA=PEEK(43)+256*PEEK(44): SA=PA: IN"

PUT"LINE NUMBER"; LI

63989 PL=PEEK(SA):PS=PEEK(SA+9):IF PS=25

{SPACEjTHEN 63996

63990 PH=PEEK(SA+1):LN=PEEK(SA+2)+256*PEE

K(SA+3):PN=PL-1+256*PH

63991 IF LN=LI THEN 63993

63992 SA=PN+1:GOTO 63989

63993 PI=SA;GOSUB 63997:SA$=PY?:PI=PN:GOS

UB 63997:PN$=PY$

63994 PRINT"BEGINS AT";SA;"($";SAS;") , "

63995 PRINT"ENDS AT";PN;"(?";PN$;")":SA=P

N+1:GOTO 63989

63996 PE=SA-PA:PRINT""PROGRAM IS";PE;"BYTE

S LONG":END

63997 PY$="":FOR N=3 TO 0 STEP-1

6 3998 PZ=INT(PI/(16|N)):PX$=MID$(PR$,PZ+1

,1):PY$=PY$+PX$

63999 PI=PI-PZ*(l6tN):NEXT N:RETURN

An Easier Load For Atari Binary Files

In the September Readers' Feedback column,

Forrest Meiere offers a very useful routine that

allows BASIC programmers to load binary files

from BASIC on the Atari.

As long as we're making illegal jumps into

the operating system, here is a much simpler

routine that does the same thing.

OPEN #1,4,0,"D:PROGRAM.OBJ"

X = USR(5576)
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It's cold on top of the
mountain. But the view
is great and the people
are pulling for you.

So you pull on your
gloves, adjust your
goggles, check your
bindings, take a deep
breath and you're off.

Now the clock is
running, so you'd better
concentrate on your

technique. Get as
close to the gates as
you can, but not too

close-contact with a
slalom pole will cost
you precious penalty

seconds. Turn too
sharply and you'll
come to a stop.

And slalom poles
aren't the only obsta-

the

. cles in your path. This is a

™ m' remember' so look out for
You can ski around them Or

jump over them-your choice.
Just don't waste too many

tenths of a second trying to
make up your mind!
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Through the cor
ners, up the hills, into

the ruts and down the
straights you maneu
ver for position and
try to beat the clock.

Stay ahead if you
can. But whatever you do

stay on the course. If you don't one
two things will happen

You'll slow down and lose
valuable seconds. Or worse
you'll wind up on the seat
of your pants.

Who says computers
dont like to get dirty?

Developed by Jim Rupp
Available for your

Commodore 64"

—I / /
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PROGRAM.OB] is of course any valid

filename that can be loaded with the L function

from Atari DOS II. This is particularly useful when

using either the Datasoft BASIC Compiler or the

Monarch ABC Compiler, since neither allows you

to load and run other programs.

For readers who use the Axlon RAMdisk, the

appropriate location to jump to is X = USR(6060).

If the Monarch ABC Compiler has been used with

out the relocating loader, you may then jump

back into the calling program with the M command

and address $2600. This information first appeared

on the Atari SIG on CompuServe.

Michael H. Reichmann

We've tried this useful technique, and it works well.
Because the DOS routine does not have the PLA that

USR requires, you will get an ERROR 9. Just ignore it,

or use TRAP to make BASIC ignore the error for you.

Tl Cartridge Loading Problems

I'm wondering if any readers have had problems

using TI cartridges with the TI-99/4A. I've had no

problem loading them the first several times, but

after ten or so uses of the same cartridge, loading

becomes increasingly difficult. I've had problems

with the keyboard locking up and with broken

screen display patterns. It often takes me ten or

more tries to load and run something successfully.

Have any of your readers experienced such prob

lems and, if so, have any solutions been found?

Charles J. Smith

We have many TI cartridges here at COMPUTE! and,

even after prolonged use, haven't had any of the problems
you mention. One possible cause is dirty contacts on

the cartridge. To prevent this, you should occasionally

clean the contacts. On the back of the cartridge (where

the cartridge is fitted into the slot), manually depress

the spring-loaded section, and you'll see an edge with

about 18 contact strips. Use a cotton swab moistened

with either contact cleaner fluid or rubbing alcohol. Rub

the contacts gently with the swab, allow them a few

seconds to dry, and your cartridge will he ready to use.

If this doesn't help with your loading problems, we

suggest you try the suspect cartridge in another TI

computer and, if there's still a problem, contact your

dealer. If any readers have had this same problem and

found a solution, we'd like to hear from you. On the

other hand, if you're using a kerosene heater, all bets

are off.

More "Extra Instructions"

Joel Shepherd's article "Extra Instructions" for

the 6502 (COMPUTE!, October 1983) presents a

fascinating peek into the mysterious workings of

microprocessors. I wonder, though, if the limited

usefulness of these instructions would warrant
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the trouble of expanding our assemblers to include

them. For instance, since the decrement/compare

instruction (DCMP) ties up the accumulator, it

would be of limited value in real applications.

Likewise, how often does a real program need to

load the accumulator and the X register simul

taneously from a single memory location? Now, if

you could load immediate data to both registers

with one command, that would be handy.

After a few minutes at the keyboard, I dis

covered that Mr. Shepherd has revealed only the

tip of the iceberg. In fact, most of the "unofficial"

opcodes do something. Here are a few that would

be really useful:

Opcode "Mnemonic"

ab xx : LAX #$dd (.a = data)

(.x = data)

cb xx : SBX #$dd (.x = .x-data)

(without carry)

8b xx : NAX #$dd (.a = .a and .x and data)

There are many more. The most bizarre extra

"instruction" I found was:

bb xx xx : ZSP $aaaa,y (sp = sp and$aaaa,y)

(.a = sp and $aaaa,y)

(.x = sp and $aaaa,y)

That's right, the contents of the stack pointer are

anded with indexed absolute memory and the

result placed in the accumulator, the .x register

and the stack pointer (ZSP is Zap Stack Pointer).

Talk about limited usefulness!

One more point: If assembler modification is

contemplated, three-letter mnemonics should be

used, since such programs often take advantage

of the fact that all standard 6502 mnemonics have

three letters only.

Once again my thanks to Mr. Shepherd for a

very stimulating article.

Henry Gibbons

"Extra Instructions" And 6502 Design

Joel Shepherd's article "Extra Instructions" (COM

PUTE!, October 1983) was fascinating. Some of

these instructions appear quite useful. It must be

remembered, however, that the published instruc

tion set for a microprocessor constitutes, in a sense,

a "contract" between the maker and the user.

The "extra" opcodes are not guaranteed

across design revisions of a chip from one man

ufacturer, or among separate designs of what

appear to be the same chip from different man

ufacturers. A good example is redesign for less

silicon area. The less area, the more chips per

wafer and—all else being equal—the more chips

per dollar of processing. The redesign might

change a microprocessor using a "state machine"

architecture—a programmed logic array and reg

ister design to a microcoded design—essentially
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a little computer inside the computer. The new

chip might meet all published specifications yet

be radically different inside. The "extra" in

structions might also do something completely

different—or nothing at all.

Similar caveats apply to the electrical aspects

of microprocessors. Often very interesting things

go on internally and in between the defined places

on the timing diagrams. The early TI 9900 chips

are an example of this. Bitter system designers

can even relate mechanical horror stories, like

manufacturers deciding to "slightly" move a few

pins around on their microprocessor.

With respect to the 6502, it would be inter

esting to see how many owners of the various

home computers with 6502s can use these in

structions. My Atari can at least execute the ANDX

and thus likely can execute the others.

Brian Converse

64K And Bank Memory For The VIC-20

Recently, I have seen 64K expansion cartridges

for the VIC-20. They use something called "bank

memory." Since the VIC is expandable only to

32K, how do you get 64K? And what is bank

memory?

Robert Bleich

The 6502 microprocessor (the "brain" of Commodore,

Atari, and other computers) can access only 64K of

memory at one time. Of this total, various amounts are

used up by the VIC's operating system in ROM, and

by peripheral chips, including the VIC (video) chip.

There is a maximum of32K of space left for user memory

(RAM) in a VIC. Some RAM expanders get around

this by letting you swap out pieces of your user memory.

For example, one 8K block could be replaced by any of

four other 8K blocks, giving you 32K of memory in one

8K space. You just bank-select which of the blocks of

memory you want to move into the actual address space.

Bank selection varies among RAM expanders in

several ways: in the size of the blocks, the number of

bank-selected blocks, and where the switchable blocks

will reside. For example, a 64K device might give you

32K of memory the usual way, then let you switch to

an alternative 32K block all at once. On the other hand,

it may be configured as eight 4K blocks, two 16K blocks,

four 8K blocks, etc. One other thing: You can only take

advantage of the 64K from your own programs, as com

mercial software can hardly be expected to figure out

how your cartridge is bank-selected.

Atari Color Explosion

Here's a program that demonstrates all 256 colors

on the Atari. It uses GRAPHICS 9 and a lot of

display list interrupts.

Thomas Brandner
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10 GRAPHICS 9

20 FDR A = 0 TO 79:C0LDR INT(A/5>

30 PLOT A,4:DRAWT0 A,191:NEXT A

40 FOR A=I536 TO 1562:READ B:POKE A,

B:NEXT A:D=PEEK<560)+256*PEEK<561

TO 14:READ B:POKE D+B,143

2,0sFOKE 513,6

50 FOR A=0

:NEXT A

60 POKE 1616,0;POKE

:POKE 54286,192

70 GOTO 7 0

80 DATA 72,173,80,6,24,103,16,141,30

,6,141 ,10,212,141»26,208,201,240,

20B,5,169,0,141,80,6,104,64

90 DATA 17,29.41,53,65,77,89,104,116

, 128, 140, 152, 164, 176, IBS

Try this. It's pretty impressive.

Serial Or Parallel?

What is a serial or parallel printer? How can I tell

if my printer is one of these or both?

Rajeev Rohtegi

A printer must receive and send data to and from the

computer and therefore requires an interface (a con

nection which makes two things able to communicate).

Most printers have either a serial or parallel interface

built-in.

A serial printer has a single channel and receives

one bit at a time—in a series—from the computer. A

parallel printer has a multichannel connection and

receives one byte, or eight bits, at a time.

Parallel printers are faster, easier to use with a

variety of software, and can be more expensive. Serial

printers often require the user to manipulate certain

functions (baud rate, word size, parity, etc.) for com

patibility with different software.

There is no simple way of telling which kind you

have, but your manual should certainly make it clear.

What Is An RGB Plug?

I have a Commodore 64 and a Data Grade

Panasonic Color Monitor (CT-1-300D). The moni

tor has a video/audio RCA input and an eight-pin

female RGB input, which the manual says is for

computer applications. The RCA input works fine

with the 64, but what is the RGB plug and how

do I use it? I've written to Commodore and

Panasonic, but to no avail. Can you help?

John G. Laing

The basic principle of black and white television is that

a "gun" sprays a controlled stream of electrons across a

specially treated screen. When the electrons hit there

are light spots, and where no electrons fall the screen

remains dark. The arrangement of light and dark pat

terns forms the image on the screen.

Color televisions are more complicated. Instead of

just one electron gun, these TVs have three—one each

for red, green, and blue (hence RGB) signals. Instead of
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combining into light and dark patterns, the three colors

mix to form various hues to produce the multicolor

screen image, In a television, and in most inexpensive

color monitors, there is only one input signal for all

three colors, and the TV or monitor must separate the

parts for each gun. More sophisticated (and usually

more expensive) RGB monitors allow you to have direct

control over each gun. As a result, the picture on such

a monitor can be much sharper and more detailed.

Unfortunately, separate red, green, and blue sig

nals arc more difficult to produce. So, few home com

puters have an RGB video output. The VIC-II chip in

the Commodore 64, for example, produces only a com

bined chrominance signal, not three separate signals.

Special interfaces are available for some RGB monitors

to provide RGB signals front a combined chroma signal,

but we're not aware of one for the 64. One other

problem—RGB has not yet been standardized. Thus,

the plug from a computer might not match the input to

an RGB-capable monitor.

Multicolor Players From BASIC On

The Atari 400

I own an Atari 400 with 16K. Is there any way to

achieve multicolor players from BASIC? Was it

described in an earlier COMPUTE! issue?

Gary Resheff

With machine language, you can dynamically change a

player's color while the screen is being drawn, but this

is exorbitant in terms of the processing time needed.

There is a better way, discussed in COMPUTERS First

Book of Atari Graphics ("The Priority Registers"),

in zohich you can overlay two players to share two colors,

as well as have a third color formed by overlapping

pixels. This technique was used for a multicolor airplane

in the Atari version of the "Air Defense" game (COM

PUTE!, April 1983).

VICmodem 1600 And 1650

Differences

What is the difference between the VIC 1600

Modem (VICmodem for VIC/64) and the new

1650 modem? Do they have 40-column screens? If

not, do you need a 40-column screen? If so, how

do you get one (hardware or software)? I'm even

tually going to trade in my VIC for a 64. Are these

modems and their software compatible with both

the VIC and 64?

Matt Schmidt

The VICmodem (1600) was the first modem that Com

modore offered for the VIC and the 64. Because it plugs

into the user port, it can be used with both the 64 and

the VIC.

The 1650 modem is the new offering available from
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Commodorefor about $100. Because the 1650 is designed

to plug into the expansion port, it will only be usable

with the 64. The 1650 is an auto dial/auto answer modem

that conies packaged with a tape cassette containing

the necessary software support, and one free hour on

CompuServe.

The format of your screen (40 columns) is not

controlled by the modem, and you do not need any special

screen software to use either of the modems. It should

also be noted that Hie tele-terminal software available

for the 1600 modem is not compatible with the new

1650 modem.

Pascal On The Atari

I know that you can use Pascal on the Apple with

only one disk drive. I have an Atari 800 with one

disk drive; I heard that you need two disk drives

to run Pascal on the Atari. Is it possible to run

Pascal on the Atari with only one disk drive?

Tim McWain

Pascal for the Atari was originally developed for use

with the 815 dual-drive, double-density disk system, as

it requires large amounts of disk storage for the compiler

and compiler work space. Pascal's future looked grim

after the 815 was cancelled, but an enterprising pro

grammer managed to modify Pascal so it would go be

tween two drives, with the equivalent of half of an 815

disk on each drive. Both drives need to be accessed during

compilation. The Atari and Apple products arc not ver

sions of the same product, but Apple Pascal has more

disk space to work with per drive (140K versus 90K).

You may be interested in other language alterna

tives for the Atari. The most Pascal-like is Action from

Optimized Systems Software. It only requires 16Kand

can work with cassette. Other languages include Forth

and C, with versions available from several companies

including the Atari Program Exchange. PILOT is avail

able from Atari, Inc., and an Atari Logo is forthcoming.

Electronic Typewriters As Printers

I would like to add to the comments made in

COMPUTE! (November) about using typewriters as

printers. While I have serious doubts about the

suitability of a mechanical electric typewriter with

solenoids placed over the keys, I know from ex

perience that modern electronic typewriters are

perfectly acceptable for use as printers. Electronic

typewriters are themselves computers of sorts.

The keyboard (input device) is constantly scanned;

when a key is pressed, a signal is sent to the logic

board (CPU). A typing program, in ROM, enables

the printer (output device) to make the desired

impression on paper.

Interfaces for electronic typewriters connect

between the keyboard and the logic board, al-
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lowing the computer, rather than the typewriter

keyboard, to be the source of input; the interface

handles handshaking. Most interfaces have a

selectable baud rate, line feed enable/disable, form

feed, and other useful features. Parallel and serial

interfaces are available. Normal typewriter func

tions are not affected.

All major typewriter manufacturers offer

interfaces for their high-end electronic type

writers, but these machines will likely be too ex

pensive for many home users. However, type

writers such as the Olympia Electronic Compact,

Swintec 1146CM, Adler Satellite II, Royal Alpha

2001, and the Olivetti Praxis series are available

(and already interfaced) for under $1000. Some of

these machines might even be available at discount

stores. If you already own the electronic type

writer, let the dealer install the interface to keep

your warranty or maintenance contract active

(your maintenance contract rate may rise slightly

with the addition of the interface).

The interfaced electronic typewriter provides

the home computer user with two machines in one

package: an up-to-date electronic typewriter along

with a printer with unsurpassed impression qual

ity. It is an alternative well worth consideration.

J. A. Jaynes

Interfacing The Epson MX-80 With

A 64 And 1541 Disk Drive

I'm finding that I write longer programs and have

grown out of my present computer capacity and

need to either expand my existing system or start

over. I can get set up with a Commodore 64 for

less money than it would cost me to expand my

present system. I would like to buy the computer

and disk drive, and retain my Epson MX-80 printer.

From what I have been able to determine, the

disk drive and printer use the same RS-232 interface

connection on the computer. It seems that each

time I want to use the disk drive I would have to

disconnect the printer and then, when I'm through

with the disk drive, disconnect it and plug in the

printer again. Can you help?

George O'Kelley

There is some confusion here about the serial port used

for Commodore diskdrives and printers, and the separate

RS-232 port which is used to add third-party serial

devices such as modems, digitizers, plotters, and RS-232

printers. You can attach both a Commodore printer and

a Commodore disk drive by plugging the disk's cable

into the computer, and the printer's cable into the disk

drive via a second connection. This is known as daisy

chaining.

Your MX-80 will not plug directly into the Com

modore serial port, because that port is not RS-232
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standard serial. In fact, the serial port signals arc

modeled on those of the IEEE port of the PET/CBM

models. If your printer has a built-in RS-232 port, you

can attach it to the User Port (modem port) with the

Commodore RS-232 cartridge. This cartridge performs

voltage conversions (the lines coming out of the User

Port are at the computer's level—0-5 volts, whereas

most serial printers and modems need voltage levels

from - 12 to +12 volts). If your MX-80 has a Cen

tronics parallel port, there are interfaces available which

plug into the disk drive and convert the data from the

Commodore serial port into parallel format for your

printer. There are some interfaces which convert the

User Port into a software-driven parallel port, but this

function is separate from the use of the User Port as an

RS-232 port.

What Are Sprites?

I recently bought an Atari 800 and I am wondering

if it has sprites, and if so, how many.

Paul Mercurio

A sprite is a movable display object. Its shape is different

from a character or graphics pixel, due to its independ

ence from other screen activity. A true sprite can pass

over any background text or graphics without disturbing

the background. It is afso usually faster and easier to

program than a bitmapped (high-resolution) shape.

Machines with sprites usually include features such as

collision-checking (have one or more sprites touched

each other?) and variable height and width for the

sprites.

The Atari 800 has four such sprites, called players,

and four tiny two-bit sprites called missiles (the missiles

can be combined to form a fifth player). They can each

be eight bits (dots) wide, and up to 256 lines high. The

use of players is not limited to games. They can also

form borders, special tall characters, cursors, or even a

checkerboard. Other machines that have sprites are the

Commodore 64 (with eight 24 x 21 sprites with multi

color capability), and the T1-99I4A (whose sprites can

be moved automatically by the computer).

Our reference to a game by Michael S. Holtzman

and Timothy Baldwin in the October 1983 issue

was incorrect. It should have been: Michael S.

Holtzman and Mark Kershenblatt.

COMPUTE! welcomes questions, comments, or

solutions to issues raised in this column. Write to:

Readers' Feedback, COMPUTE! Magazine, P.O.

Box 5406, Greensboro, NC 27403. COMPUTE!

reserves the right to edit or abridge published

letters. ©



♦ ♦ ♦ At The Lowest Cost
TM

The New Clipper

Dymarc's new Clipper is the maximum protection sur«c suppressor with advanced circuits

and features you won't find in the competition. The Clipper gives you three fully protected

outlets that stop surges.
At the suggested retail price of $49.95, Dymnrc has incorporated all the proven quality

features of the Clipper plus foil safe audible beeper to protect your computer investment.

Tested under UL 1449 for surge suppression, Dymarc's exclusive circuit design is listed with

UL for both common and normal mode protection.

The $49.95 price includes a lull one year warranty so the next time you go looking forsurge
protection, shop smart and get the most Kir your money. Get Dymarc's new Clipper.

SURGE
OPPRESSOR



The Future

Of Synthetic Music

Richard Mansfield, Senior Editor

Something is about to happen to music. Synthetic

music, synthesizers—those machines which can

sound like entire orchestras at the touch of a

button—are becoming inexpensive consumer

items. Soon, anyone will be able to afford this

powerful musical tool: an instrument which can

be programmed (you can make technically perfect

music even if you're tone deaf or have no rhythmic

sense); can sample and hold any sound via a micro

phone (you could write a concerto for doorbell

and dog orchestra); and can create digital "tracks"

in RAM memories (you layer sounds as if you

were a one-man band and had rented a profes

sional recording studio).

Anyone thinking of buying a piano or organ

for their home now has to think twice. A good

synthesizer can offer all the sounds of an organ,

plus a harpsichord, drums, piano, and even realis

tic violins and cellos.

Hal Chamberlin, an authority on com

puterized music, believes that synthesis-on-a-

single-chip technology

now has made small and

affordable what used to

cost thousands of dollars

and was very large in

deed. The revolution in

electronics, which made

personal computers pos

sible, is now transform-

that synthesizers will never replace an instrument

like the guitar. They won't be as transportable.

You cannot sing along with a synthesizer quite

the same way that you can with a guitar. Most

synthesizers have to be plugged into your stereo

amplifier and played through your speakers. That

would be hard to set up on the beach.

Some portable synthesizers do contain built-

in amps and speakers, but there's always the prob

lem of power. Moog doesn't expect electronic

keyboards to simply replace traditional instru

ments in every situation: "Not until there's a

technical breakthrough, which, as far as I know,

no one currently foresees. Battery power cannot

do that much, but they will replace home organs,

electric pianos, etc. They simply have more

potential."

The Sound Of The Nineties
Research on sound synthesis is moving at a rapid

pace these days. Moog says that in the next decade

ing music.

Synthesizer pioneer

Robert Moog predicts

that—with a Casio syn

thesizer already selling

for under $100—prices

are not going to fall much

further. Materials will not

go down much in cost. A video display of waveforms and a computer ke\/board accompany Neiv England Digital's

Furthermore, he says Synclavierll.



Last Night, 39 Musicians Had A
CompuServe conference, so Did 31 M.D.S,
49 Sports fans And 640 Apple Polishers,

And No One HadTo Leave Home.

The Electronic Forum,

Cheaper than Long Distance

and Much More Rewarding.

Every night on the CompuServe

Information Service, professional

and social groups discuss a wide

range of subjects. From what's new

in medical technology to what's

nouvelle in continental cuisine.

And every day more computer

owners who share a common

interest are discovering this exciting

new way to exchange ideas and

even transfer hard copy data.

And besides electronic forums,

they leave messages for each other

on our national bulletin board,

"talk" informally on our CB simulator,

and communicate via CompuServe's

electronic mail.

But best of all, in most cases,

CompuServe subscribers get all of

these state of the art communications

options, plus a world of on-line

information and entertainment for

the cost of a local phone call plus

connect time.

To become part of this flexible

communications network, all you

need is a computer, a modem and

CompuServe. CompuServe connects

with almost any personal computer,

terminal, or communicating word

processor.

To receive an illustrated

guide to CompuServe and learn how

you can subscribe, contact or call:

CompuServe
Consumer Inlormalion Service RO Bo* 20212

5000 Arlington Centre Blvd . Columbus. OH 43220

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

An H&R Block Company



HOME MANAGEMENT SOFTWARE FROM ELECTRONIC ARTS

ifyOU canlearn to use this wordprocessor
in90 seconds, can itreallybe anygood?

iear mow

How are you? How's Dad? Little Ernie?

I'm having a great time here art school
even thouqhj as a freshman asairi/ I
didn't get all the classes that ;I hoped
for.

Here's my schedule-so far:

HWF= Hist. 18-11, Eng. 1"2
TTh^ Bio. 3-18, Drama ;2-4

Let's be frank Mofi ■ ■■■TJJ-I
M Materials uent up this year, so

couia you please send me $5@U or so for
pens., penci ls^ etc . Please hurry .

! 1 OHvt
firroi-js
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select text

Love
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enters menu

CUT &. PASTE™ displays its command on a single line at the bottom of the screen. This

makes working with it easier and also gives you more usable space on the screen.

Ofall word processors on the

market today, Cut&. Paste may

well be the easiest to use. In

fact, by the time you finish reading this

section of the ad, you'll know how

to work with Cut &. Paste. So read on.

START TYPING.Working with Cut

&. Paste is like working with a type

writer. Ifyou know how to use a type

writer, you already know how to type

in your draft with Cut &. Paste.The

only real difference is, with Cut &

Paste it's easier to correct typos.

MAKING CHANGES. Let's say

you've decided to make a cut in your

rough draft.To do this you put the

cursor (the bright block) at the start

of the text you want to delete, and

stretch it through to the end of your

cut. Then you send the cursor down to

the"CUT" command on the bottom

of the screen. Done.

If, on the other hand, you want

to keep that line, but put it in a differ

ent part of your draft, you use the

"PASTE" command. You mark the

point of insert with the cursor. Then

you put the cursor over "PASTE."

That's all there is to it.

PRINTING IT OUT. When you

like the way your work looks, you print

it. Put the cursor on the "PRINT"

command. Then set your margins, in

inches.That's it.

You now know how to use Cut

& Paste.

OKAY, IT'S SIMPLE. BUT HOW

GOOD IS IT? Cut & Paste has all

the features you'll ever need to use

at home. Here are a few of them:

1. Scrolling dynamic menus

2. Automatic word wrap

3. Simple cut &. paste editing

4. Block indenting

5. Set margins and paper size in

inches

6. Tabs

7. Automatic page numbering

8. Controllable page breaks

9. Headings

10. Scrolling text windows

11. Automatic widow and orphan

control

12. Clear and concise manual

In other words, Cut & Paste

will do just about everything other

word processors do. But Cut & Paste

will do it more easily. Without com

plex commands and modes.

If you think about a word proc

essor in terms ofwhat it replaces (type

writers, pens and paper, files), Cut &

Paste begins to look very good indeed.

And when you consider that all this

power can be had for approximately

$50, we think you'll see why we believe

Cut & Paste is something of an

achievement.

A PHILOSOPHY OF DESIGN.

The people who designed, devel

oped and programmed Cut & Paste

have some fairly heavy credentials.

They are people who worked on

the internationally-famous user inter

face designs that led to the Xerox Star*

and Apples Lisa? They are also



THE CHANGING OF THE GUARD. Until quite recently we used pens and paper
and typewriters to write with, mostly because we knew how to use them. They have been good

tools, but limited. You tend w make messes when you work with them, and getting rid of those
messes makes extra work. Cut & Paste is an inexpensive and practical alternative. Because it is as

easy to use as a typewriter, you really will use it. Which may make it the first sensible word processor
for the home. Thus an alleged labor-saving device has come to a position where it really can savea
significant amount of labor, i.e.,yours.

-
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THE MEN WHO MADE CUT &

PASTE. The Linotype machine pictured here
was the 19th century's most important contri

bution (o word processing technology. It let

typesetters compose and rearrange text in the

form ofmetal castings. The importance ofCut

& Paste, of course, must await the judgment

of history. Nevertheless, the seven men who de

veloped it look confident here. Standing left to

right, they are: Norm Lane, Steve Shaw, David
Maynard, Dan Silva, Steve Hayes and Jerry

Morrison. Seated at the console is Tim Mott.

whose idea this was in the first place.

people who have in common a very

lucid philosophy of design.

Computers and the programs they

run are tools, they believe.Tools are

never noticed unless they are bad tools.

When they're good, they become, in

effect, invisible. And if you want to

make a good tool—an invisible tool —

you'd best study the way people use

the tools they already have.

As a result of this thinking, Cut &l

Paste was designed to work much in

the same way that you already work

with a typewriter or with pen and

paper.The most complex and power

ful parts of the program are hidden

from view. The work they do takes

place deep in the machine. All you get

to see are the results.

But beyond that, there is something

almost indefinable about a good de

sign.Things about it just seem to work

crisply. Little touches and features

that you notice make you want to smile.

If it's really good,

it/eeisgood.

Cut & Paste

feels good. Electronic Arts1

THEPRODUCTS o/EIectronicArts can

befound in yourfavorite computer stores, soft
ware centers, and in leading department stores
throughout the country. Both Cut & Paste
and Financial Cookbook!" are now available
at a suggested retail price of $50for the Apple

lie and the Commodore 64 and will soon be
available for the IBM-PC and Atari.

OUR COMMITMENT TO

HOME MANAGEMENT.

Cut &. Paste is just one of a growing

number of products we're publishing

within the category of"home manage

ment software." These products are all

built around the same program archi

tecture, making them all equally "friend

ly," as well as remarkably straightfor

ward and practical. We believe that

designs like these will soon make home

computers as functional and efficient as

today's basic appliances.

Our next product in this line is called

Financial Cookbook. It's a realistic alterna

tive to the complex, pre-programmed fi

nancial calculators we all wish we knew

how to use. With a few, simple keystrokes,

Financial Cookbook lets you make more

than 30 key time-value-of-money

computations —just about all the ones

you'd ever use for personal finances-

like calculating

mortgages with

changing inter

est rates, com

pounding the

interest on IRA

and savings ac-

counts.andbuy-

versus- lease

comparisons for

automobile pur

chases.

To find out more about these home

management products and about what

we have planned for the future, call or

write: Electronic Arts, 2755 Campus

Drive, San Mateo, CA 94403 (415)
571-7171.

Apple and Lisa are registered trademark of A^Ac Computer. inc Star is a registered (rudeimirlt 0/ the Xerox Corporation Commodore 64 is a 'egiiicred tradmnark oj Commodore Bum

nddtmark of Inu-nuiiioiutl Biuirwis Macfutui, lie Atari ila regbtered ujdematk of A\ari. Int .a Wdmti CommunicaiHTu crim(*m>
s. Jnc PC if 11 Kgutend



"Make note ofthat name, ElectronicArts.
It maywell set the standard for sophisticated

entertainment software in the '80s."
—Creative Computing.

ELECTRONICARTS
COMESTO

THECOMMODORE.
ARCHON™
by Free Fall Associates

"No review could possibly do

more than hint at the manifold

excellence ofArchon. It is

truly a landmark in the devel

opment ofcomputerized

strategy games." — Video

"... you're bound to fall for it.

Imagineachessgameinwhich

you can cast spells."

—Creative Computing

... the offices ofA.N.A.L.O.G.
echo with die searing roar of

dragon-fire and shouted

obscenities from angry players.
Archon rums friend against

friend and inspires grudges that

can last for days. What better

compliment can you give to a

computer program."

-A.N.A.LOG.

C64.Ap,Ai
HARD HAT MACK"

by Michael Abbot and

Matthew Alexander

'An outstanding, state-of-the-

art game. Hard Hat Mack is die

blue collar hero of this three

screen climbing game and his

tasks are far from simple."

—Arcade Express

"If you put Hard Hat Mack
in die ring with all other
games on the market, it

would win most bouts in

the opening seconds of the
first round. It's that good."

— Softalk

C64. Ap, At

Ap. CM. At. signify availability (or Apple II. 1I+. HE. Commodore 64. or Atari home computers wiih diK drive All screen shots represent Commodore 64. Apple is a legisiered

itwfcmark of Apple Computer. Inc. Commodore Mill tegivered trademark of Comm.dore Business Machine!. Inc. Atari is a registered trademark of Atari. Inc.. a Wuner Comi cations Company



MULE.™
by Ozark Sofcscape

"A must-have."

—Electronic Fun

"May well become the Monopoly

ofcomputer games."

—Personal Software

"Graphics, sound and humor

are superlative."

—Creative Computing

"Recommendation ? Buy it."

—Softline

MURDER ON THE

ZINDERNEUF7"
fry Free Fall Associates

"Whodunit fans, drop your

Agatha Christie and come

running.This is your game! The

graphics are among the most

colorful and attractive I have
seen in any game."—Antic

C64. At

PINBALL

CONSTRUCTION SET
by Bill Budge
"The best program ever written

for an 8-bit machine."

— SteveWozniak

"A fully integrated

graphics-oriented

design tool that lets

you create your own

video pinball games,

required study for all serious

software authors."

-A.N.A.L.O.G.

"A tour de force."

—Creative Computing

Electronic Arts
Home Software for the Commodore 64

Look for our Other Commodore 64 cities like AXIS ASSASSIN!" WORMS?"and THE TESSERACT STRATEGY™ at your favorite computer store, loftware center and ai fine department (lores throughout the country.

For more information about iKe« and oihet Electronic Ans products,write or call us at 2755 Campus Drive.San Mateo. CA 94403 -H15I 571-7171.



there will be new "special input devices—maybe

a keyboard, an alphanumeric keyboard, special

controls. Synthesizers could become so stand

ardized that they all become preset."

Hal Chamberlin looks for keyboards with

more freedom, and falling prices for performance

synthesizers. Synthesizers optimized for perfor

mance (as opposed to primarily programmable

machines) will offer greater expressiveness, a

more sensitive response to the player's hands.

He's currently working on a keyboard which re

sponds to the velocity with which a key is pressed,

the amount of initial pressure, and the secondary

pressure deriving from the motion of the fingers—

three kinds of sensitivity at once.

Will Alexander is technical manager for Fair-

light Instruments, a manufacturer of popular,

high-end synthesizers. He sees several important

developments over the next few years. For one

thing, new technology will make the instruments

more complex. They'll have "more memory,

smaller packages, more voice generation capability

(as in polyphony)." What is now layered sound

on an eight-track recorder will be handled in one

pass by a synthesizer. And we can probably also

expect to hear more synthesizers in video and

media applications.

One interesting possibility is direct interfacing

to personal computers. That would permit com

puter-generated graphics that illustrated the

music. Alexander also believes that the now com

mon restriction limiting many synthesizers to

playing eight notes at once might well expand to

64 voice capability. The computer and its great

mathematical capabilities make all this possible.

An Invasion Of Numbers

Victims of evolutionary pressure prepare to make music with

portable Moog "Liberation" synthesizers.

when something goes digital, you can expect to

find a computer in there somewhere, keeping the

numbers straight. It's a matter of speed, really—-if

you can sample something fast enough and then

assign a number to each sample, you can store it

and transmit it with no degradation in quality.

Alexander notes that digital has "a transparent

sound—it has no characteristics (unlike analog).

It only produces what you program it to do."

Perhaps even more important to the creative

musician, digitization permits an extraordinary

range of sound timbres, rhythms, and harmonies.

And while it can take years to learn to effectively

Although it is at first hard to imagine the music of play a violin, you can quickly pick up the skills

Vivaldi or The Talking Heads as a collection of necessary to program an artificial violin. On

numbers and equations, music is very much a current analog synthesizers, the string section

part of the current trend toward digitization. And sounds pretty convincing. On digital synthesizers,

you might well be

hard-pressed to tell the

difference.

Of course, in many

areas of modern life, digi

tal is replacing the tradi

tional analog approach. A

tiny imitation of a Vivaldi

concerto appears as the

bumps in the grooves of a

typical stereo LP record.

The new laser discs con

tain only numbers. And

the laser disc players are

dedicated computers

which can read those num-

Korg's self-contained SAS-20 makes up rhythm, bass, and even chord progressions when bers at the rate of 44,000

you play a melody with one finger. per second.



T7i£ENDo/DINKETY
DINK-DINK.

.nnouncing

the first computer
musk program that

actually sounds like
music

LET'S FACE IT. Up till now, music
programs for your home computer

have all sounded, well, pretty lame.

There were the ones that resembled

little electronic music boxes, remem
ber? And then there were those that

sounded like so many burps.

Enter Music Construction Set.™ It's

the first music program that really

makes use of the power of that ma

chine you've got. If you're a serious

student, this means you'll be able to

work with an intricacy and range of

sound quality you've never heard be

fore on a computer. And ifyou know

nothing about music, you'll find some

thing even more important. Namely,
that this thing is simple enough to

be a lot of fun.

Take a good look at this screen

because it, you, and a joystick are the

whole story here.

That's you at the right end of the

staffof notes — the little hand. Move

the joystick, and you move the hand.

Use it to carry notes up to the staff.

Lay in rests, signatures, clefs, then point

to the little piano in the lower right

and listen, because you'll hear the

whole thing played back.
Move those little scales in the mid

dle up and down to vary the music's

speed, sound quality, and volume. Use

the scissors to cut out whole measures,

then use the glue pot to paste them

in somewhere else. Got a printer?

Great. Print the score out and show it

off to your friends.

But what if you're not up to writing

your own stuff yet? No problem.

There are twelve pieces of music al

ready in here, from rock 'n roll to

baroque.They're fun to listen to, and

even more fun to change. (Apologies

to Mozart.}

The point is, the possibilities are

endless. But if you're still skeptical,

visit your nearest Electronic Arts dealer

and do the one thing guaranteed to

send you home with a Music Con

struction Set in tow.

Boot one up. Point to the piano.

And listen.

ELECTRONIC ARTS™

MUSIC CONSTRUCTION SET is now available for Apple II. 11+. He. and Commodore 64 computers.The Apple vctsion.wirh :i MocliiiiKboard~piayi chords of up ro six rv.reseath The Commodore Vitm.hi plavs chords

of up to three notes each. Apple is r registered trademark of Apple Computer. Commodore is a registered trademark of Commodore Business Machines, Inc For more information .) bout Electronic Arts write us ai 2755
Campus Drive, San Mateo. CA 94403 or call 1415) 571-7171.
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E-MU Systems' Drunutlator, containing digitized versions

of real drum sounds.

Will Alexander states without equivocation

that "digital is the wave of the future in music

synthesis." His company's Fairlight synthesizer is

a computer—it's got BASIC, FORTRAN, a word

processor, and a light pen. And soon they're ex

pecting to add the language C. The Fairlight has

two microprocessors on the same bus—one for

music composition and the other for input/output.

He sees the availability and management of mem

ory as a key to future synthesizer designs. At

present, the Fairlight implements the concept of

virtual memory storage; music can be performed

while new music is overlaid in memory.

Most of today's synthesizers are analog. If

you want a softer, more woodwind sound on one

of these machines, you turn a dial controlling a

built-in, filtered waveform until you get close

to what you're after. Yamaha has recently intro

duced a relatively inexpensive digital synthesizer

and—like anything digital—it isn't tuned, it's

programmed.

Alexander forecasts the death of analog:

"Analog has been taken to its limits ... the deci

sions are made for you." With digital, "the end

user specifies the parameters—decisions are made

by the user." Using analog, you work with a spe

cific set of predefined harmonies; with digital,

you specify the harmonies for the system. This

gives the player more responsibility, but also far

more freedom. The Fairlight, for example, has no

oscillator—the user works directly with the

waveform itself.

Playing an analog synthesizer, Alexander

says, is like going to a paint store and just buying

tubes of colors and supplies. Using a digital syn

thesizer is far more individual: Like a painter in

the 15th century, you work from scratch, making

your own paints, creating all your own colors.

Hal Chamberlin agrees, saying that analog

synthesis will be dying out over the next several

30 COMPUTE! January, 198d

years. The only thing holding back further digital

development is the cost and complexity of the

technology. He says that the chip technology is

already here—it's just a matter of implementation.

Tom Rhea, director of marketing for Moog

Music, Inc., finds digital inevitable, but in its in

fancy. "Digital technology as it appears in musical

instruments is not at a mature stage. What tech

nology can do is known. What people need and

want is the problem. There's a lot of hoopla over

digital. It's another buzzword. For a while it was

polyphonic, then programmable, now it's digital. But

in ten or fifteen years we'll have digital everything.

It's the music of the future."

Analog versus digital "should be a non-

issue to a musician. The musician is concerned

with 'What does the sound do? How can I ma

nipulate it?' Nobody asks of a piano 'How are

you constructed?' They just play and respond

subjectively."

Paul Turino, an engineer in the product

development division of Unicord, distributors of

Korg machines, expects that the coming digital

equipment will open many doors for musicians.

"We'll see a greater utilization of microprocessor-

based units. Presently, a synthesizer such as the

Fairlight can record any sound imaginable and

process it—as a result of sampling principles. In

the future, synthesizers will be able to store more

features and handle ten times the amount of

routines that they handle now."

Dog Symphonies

You hear Fido howling at the moon. It's a haunt

ing, pleasant sound. You quietly turn on your

tape recorder and save the sound. The next

morning, you plug the recorder into your synthe

sizer and sample the sounds. A computer inside

the synthesizer makes a very accurate, high-

resolution analysis of the noise. After that, you

can play the howls in any key, add vibrato, decay,

echo—whatever you want, to manipulate the

sounds into new "instruments." Then layer your

invented instruments, harmonize them, bring

A Commodore 64 interfaced to a pair of Prophets from

Sequential Circuits.



"Popular Computing says

The Home Accountant

does just about everything

you'd ask of a personal

finance package."*

"You mean you can use

The Home Accountant

for business,

too?!"

"The Home Accountant

Is the #1 best-selling

home finance package

in the world."

"Absolutely.

Wouldn't want to run

ray consulting firm

without it."

'The Home Accountant

Is great for

realistic budgeting."

"I'm so glad you brought

it home. I never thought

that creating a budget

and managing money

could be so easy."

"The Home Accountant

even flags transactions for tax time

And that's a big time-saver

because I can transfer information

to The Tax Advantage™ program

and easily figure out what I owe."

"My company has

5 checking accounts.

6 business credit cards

and 3 money market

funds to keep track of.

The Home Accountant

makes It easy."

"Softalk Magazine

says It's the most

thorough and

powerful program

of Its kind." t

"I agree."

"It automatically prints

my checks. And gives

them a very

professional look."

"You can create trend analysis

graphs for each budget

category, so you can make

■- i:-it,i I comparisons of where

you stand financially."

"And you can do It in

full-scale color graphics."

* Popular Computing, November, 1982

t Apple Softalk, April, 1982

'The Home Accountant

will even print a

personal financial statement

and net worth statement.

Keeps me right on top of

my finances."

"It has up to 200 budget categories

so I have all the flexibility I need."

Everyone's talking about The Home Accountant:
Is it because it's the #1 bestselling

home finance package in the world? Or

because it's extremely thorough and
powerful and easy to use? Or because

it's great for home and business use?

Or because it has up to 200 budget

categories and handles up to 5

checking accounts?

Yes. But there are a lot more reasons

why people buy The Home Accountant.

And why you will, too.

Because The Home Accountant can

literally save you hours of time. And

take the headache out of handling your

finances. Whether it's setting up a budget,
cataloging your expenses, balancing
your checkbooks or handling your

credit cards and money market funds.

For personal or business use.

The Home Accountant will even

print net worth and financial state

ments. Not to mention being a lifesaver

at tax time. Especially when you're able

to transfer information onto Continen

tal's The Tax Advantage™ program and

figure out what you owe. Quickly.

In short, The Home Accountant is the
most effective software program there

is for managing your money. And man

aging it easily.

Stop by your Continental Software

dealer today and pick up The Home

Accountant. You'll see what everyone's
talking about.

The Home Accountant is available

for Apple II/IIe, IBM PC/XT, Atari

400/800/1200XL, Osbornef TRS-80
Models II1/4, Commodore 64, Texas

Instruments Professional, Zenith
Z-100/110, Compaq and KayPro compu

ters. Actual budget capacities will vary

with each computer.

For your free 48 page booklet,

"Tips For Buying Software," please

write Continental Software, 11223

South Hlndry Avenue, Los Angeles,

CA 90045,213/417-8031,

213/417-3003.

Continental
Software
A Division of Arrays, Inc.



one to the front as the melody, and you've created

a dog orchestra.

Do you like Linda Ronstadt's voice? Sample

it from the radio. Drive it through a singing speech

synthesizer and you've got the services of a robot

songstress at your command. Sampling is the

hottest topic in synthesis today and it, too, is an

offshoot of the digital revolution brought about

by computerization.

You can pull a birdsong from the sky as easily

as you could snap a picture of a bluebird in a tree.

Sampling is a technique that digitizes a whole

sound, says Moog, and any sound imaginable

can be used. Fairlight's Alexander also feels that

sampling is an extremely important technique,

especially in the way it simplifies things for the

musician.

It's not necessary to write a computer program

to generate and manipulate a waveform. Just offer

a sound to the machine and the computer figures

out the equations for you, synthesizes the

waveforms, and suddenly Linda or Fido is waiting

inside the instrument. You can concentrate on

writing a song for them because, as Alexander

points out, with sampling there are no mathemat

ics for the user to bother with.

To The Limits Of Your Talents
Tom Rhea sounds a cautionary note. Though

synthetic music has great promise, he wonders if

it will be abused. Playing the violin well "involves

neuromuscular skills, technique, hours of time.

With a synthesizer we just press buttons. Because

we can do this, is this what we should be doing?

Electronic instruments are dangerous—you can

do so much for so little. With synthesizers it's

easy, easy, easy to play badly. Everyone can play,

sure, but can they play it well?"

Of course, this argument was raised by

painters when the camera was invented. Eventu

ally, photography became an alternative art form.

The computerization of music will—like any

technology—have its drawbacks. But most people

will welcome the exhilarating possibilities offered

by these new, powerful music machines. There's

something to be said for an instrument which lets

you go quickly to the limits of your talents without

having to spend years studying before finding

out just how good you might be.

Moog Music, Inc.

2500 Walden Ave.

Buffalo, NY 14225

Sequential Circuits, Inc.

3051 N. First St.

San Jose, CA 95134

New England Digital Corp.

P.O. Box546

White River jet., VT 05001

E-MU Systems, Inc.

2815 Chanticleer

Santa Cruz, CA 95062

ilnicord

89 Frost St.

Westburu, NY 11590

Dealer And

Distributor

Inquiries

Invited

Commodore® owners:

THE FUTURE IS HERE..."
Will your printer interface pass the Commodore- printer test? We don't think so.'/ Ours will.

The CONNECTION™ is truly the ultimate parallel interface lor the VIC20™/COMMODORE 64™. This fully intelligent

interface plugs into Ihe disk (serial) socket just like the standard printer and you can easily assign it any device

number. It will provide virtually TOTAL EMULATION of the Commodore® printer including all standard graphic

characters (normal or inverse), column tabbing, dot tabbing, graphic repeat, dot addressable graphics, cursor

up/down mode, and more. It responds to all of the standard commands (PRINT #, OPEN, CLOSE, etc.) to

insure software designed for the Commodore® printer will operate with the CONNECTION™. Use i! in the

TOTAL TEXT MODE, or purchase our Universal' CONNECTION that works with virtually EVERY DAISY

WHEEL OR MATRIX PRINTER with standard Centronics Parallel configuration. To take full advantage of

i your printer's special features, please specify the printer type. Available for STAR MICRONICS, BX80,

EPSON. OKI, NEC, PROWRITER, BANANA, SEIKOSHA, RiTEMAN, GEMINI10X and others.

ONLY $119.00 Complete. (Additional ROMs are available if you should ever change printers).

THE CONNECTION PROVIDES:

1) A 2K Printer buffer.

2) Full LED Status indicators.

3) Complete Buitt in self test.

4) Printer reset switch.

5) Adds Skip over perf, margin set, programmable line length, program

list format commands to your printer.

6) No need for extra cost, special tape loader for graphics.

7) Ail features easily accessed from software.

8) ASCII conversion, TOTAL TEXT, EMULATE, and TRANSPARENT Modes.

'Note: Only the Universal CONNECTION will not provide 100% Commodore graphics.

micro
umrE

1342B RT 23

BUTLER, NJ 07405 201-838-9027



COMMODORE 64

OWNERSARE GOING

OVER THE

try James O*Keane

Can Alex color all the cubes without getting

bonked by the gumdrops? Will he be vaporized

by GRODY the Witch or bit by BUZZBAT?
Watch out, ERASER Rabbit is stealinglyour
colors, and CROAK the Frog is smashing your
cubes! Escape on a cloud... and melt GRODY

with rain. Then zap BUZZBAT with a bolt

of lightning!

Finally someone's captured all the excitement

and skill of arcade graphics and strategy in a

Commodore 64 game. OVER THE RAINBOW

tests your skill with fast action on 4 different

3-D game boards, 7 different villains and 28

different skill levels! The fun never stops, and

its all in fabulous high resolution, full

color graphics.

Order it up today, and go OVER THE

RAINBOW tomorrow!

for mfunnnUiHi.

>■ nir uti l:u.' ill ml-:. ■!■■.,< l-V-r ilir..-! lift! i Til.!. KKKK'

1 -800-5584801 ■""""

ChySoftware
City Software Distributors, Inc.

735 W. Wisconsin Ave.

Milwaukee, WI 53233

liy .lajraw (VKumi.i. 0 UopyrWht 1B83 by Hiin»«iulii
Stjftwiuij Commodore PA 1h h. ntjpsuiiwl uiulitiiuu-k (if

Commodore KlncLmmcH. llti.

Whether you're six
<ind color to DOODLE! Use this professional quality graphics tool
to draw up a house plan, sketch a landscape, create a colorfu1
masterpiece or just "doodle." On-line MENUS make

DOODLE easy to use; 100% machine language means
instant response. With your Commodore 64 and joystick or

trackball you can:

• DRAW pictures in your choice of 16 Commodore 64 colors,
and PAINT with 8 "brush" sizes.

• SAVE your doodle on a disk. LOAD it in to doodle some more.
• Instant NEGATIVE or MIRROR IMAGE of a doodle.

• Instant BOXES, CIRCLES and straight LINES

anywhere on your screen.

• DUPLICATE, Enlarge, Stretch, Squeeze or

Rotate any part of your doodle.

• ZOOM in to draw fine detail. C^ft Q

" PRINT your doodle on ijlj
many popular printers.

For information, your nearest d.-.iler. m to oidw direct, CALL TOLL

d!4-291-512S

Dealer jnd Distributor Inquiries Invited

City Software Disi
735 W. Wisconsin A,
Milwaukee, VV1 5523J

6 Copyright 1W.' by Mark K Rubin * OMM Un
indtauA of CofflmoAjre OecWraua i id



Robots That Roll,

Crawl, And Bounce

Fred D'lgnozio, Associate Editor

The World Headquarters For Robots

Where is the world headquarters for robots? Is it

in Japan, England, the Soviet Union? Probably

not. It's probably right here in the United States

at the Robotics Institute. The institute is part of

Carnegie-Mellon University, in Pittsburgh,

Pennsylvania.

The Robotics Institute was established in

1979. Eighty scientists and engineers and over 60

students work on the institute's multimillion-dol

lar projects to invent new, advanced computers

and robots. The institute's 17 corporate sponsors

watch the research closely. They are hoping the

scientists and students will invent robots and

computers that their companies can use in their

business.

A Robot That Crawls

All the robots at the institute are exciting, but the

most interesting robots are the ones that move.

There are three types of mobile robots: a wheeled

robot named Rover, a six-legged robot that crawls,

and a couple of bouncing robot pogo sticks.

The crawling robot is one of the first six-legged

robots (or hexapods) in the world. Earlier hexapods

were built in Japan and in the U.S. And there is

even an octopod (an eight-legged robot), built by

scientists in the Soviet Union.

In order to walk, the earlier hexapod robots

divided up their six legs into two tripods of three

legs each. To take a step they would raise three

legs. To keep from falling they would keep three

legs on the ground (in the shape of a triangle—or

tripod). In this way, the hexapod could move, but

it didn't need to maintain its balance since it always

had three legs on the ground.

The institute's hexapod robot can walk using

the tripod method. But it is capable of using other

methods as well. Its inventor, Ivan Sutherland,

studied the motion of several animals, including
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four-legged horses and six-legged insects. He

programmed the robot to use some of the same

patterns that real animals use.

Each of the six legs on the robot has its own

microcomputer to control the leg. The computers

communicate with each other and with a central

supervisor computer to make sure the robot

accomplishes its main objective: crawling. Without

the computers working together, the robots' six

legs would become jerky and spastic. Instead of

walking it might begin doing deep knee bends or

keel over.

A human can ride Sutherland's hexapod.

Even though the robot has lots of little computers

to help it walk, a human can do some important

things to help the robot get where it's going. The

rider can adjust the attitude, or tilt, of the robot so

it won't tip over on hillsides or rocks. He can adjust

the robot's clearance so that the robot doesn't

scrape its tummy on sharp stones, tree branches,

and other objects it passes over. And he can help

the robot decide where to place its feet. This is

especially important when the robot is walking

near a hole, next to a cliff, or beside a puddle.

However, the most important reason to have

a human ride on the robot is not to help it walk.

It's to use the robot as an intelligent, legged jeep

or land rover—to get somewhere that no wheeled

vehicle could reach.

But don't expect to get there fast. Sutherland's

hexapod travels at only two miles per hour.

A Robot That Bounces

Perhaps the strangest robot at the institute is Marc

Raibert's bouncing pogo stick. The robot has no

arms or head, only a body and a leg—one leg. The

leg keeps its balance and moves forward by hop

ping, just like a kangaroo.

Raibert built the robot (or monopod) to help

him study how creatures balance themselves. The



\bu bypass the bumps,detours

and pitfalls of computing

the moment you reach for

1- . Maxel

The road to floppy success is paved with Gold Standards.
Maxell can speed your success in

computing. Helping you avoid the

traps that can block the way to the

information you've stored. After all,

our disk has outpaced every other in

performance tests. And earned a life

time warranty.

Consider this: disks travel through a

disk drive where heat builds up. And

up. Only Maxell designed its protective

outer jacket to defy 140°F. So the disk

keeps its shape. And keeps your infor

mation on track.

How good is Gold? Maxell's the disk

that many floppy drive manufacturers

trust to put new equipment through

its final paces.

And the unique way we pack our

oxide particles and bind them together

means quality for the long run.

Dropouts? Disk errors? Just pass

them by. You're on the Gold Standard.

maxell
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maxell
FOFO DSK

Maxell Corporalion of America. 60 Oxford Drive. Moonachie, N.J. 07074 201-440-8020
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Introducing the Rana 1000 disk drive. It's a whole newgame forAtari computers.

This two digit LED readout

displays a code that tells you

everything you need to know.

This switch tells you your

write protect feature is

keeping your information safe.

The remaining switches

provide readouts on density

storage, error status, and

drive number.

This switch, when you touch it,

tells you what track you're on.

drive offers twice the storage capacity of either

their cassette or disk drive.

Why even stylewise our new low profile design

not only looks 100 times more spectacular, but it

occupies 3 times less space. And our new Rana

1000 also gives you a piece of its mind every time

you use it, because our disk drive gives you informa

tion as well as takes it. And we think that says a lot.

The diskdrive

that has all the answers.

Rana offers you a myriad of features Atari

couldn't even conceive of. Like five electronic func

tions on the front panel that give you a LED read

out when touched. Our disk drive tells you what

track you're on, and what density and how much

information you're storing. And, we have a write

protect feature which protects your diskette from

being erased. In fact, no other disk drive can

offer you that.

As you can see, it was easy to build a disk

drive superior to Atari's. Because for every reason

you buy a disk drive, Rana has superior technology.

The Rana 1000 disk drive. It brings your Atari

computer to a higher level of sophistication for a

price one third lower than Atari's. So your choice

shouldn't even be a matter of logic.

Just common sense.

Always a step ahead.

21300 Superior Street. Chatsworth.CA 913n 213-709'5484 For dealer information call

free 1-800-421-2207 In California only call: 1-800-262-1221 Source Number TCT-654

Apple is a registered trademark of Apple Computer, Inc. * Atari is a registered trademark of Atari. Inc.. a Warner Communications Company

When Rana Systems introduced the Elite

Series of Apple® compatible disk drives, we didn't

know what a tremendous impact they would make.

It turned out to be a line so outstanding in perfor

mance, styling, capacity, and price, that it instan

taneously made us a major force in the market.

Well, needless to say, the response was so great

that we were forced to create the same highly ad

vanced disk drive for Atari® A disk drive that when

coupled with Atari's computer, could perform

everything from accounting, financial planning,

and stock charting, to word processing, business

management, and letting you write your own pro

grams. Plus, we made it simple enough for a child

to use, for learning anything from the alphabet to

a foreign language.

Working with a diskette
versus playing with a cassette.

Let's face it. The only reason Atari made a

cassette option to their computer was to make it

affordable. But now you don't have to settle for less.

Because now you can get a diskette for your Atari

computer which outperforms their cassette. With

Atari's cassette you only get half the functions of a

computer compared to what our floppy disk can

give you. Their cassette is not only limited in the

software available, but it also takes 20 times longer

to get the information you need. And Rana's disk

RanaSystems



A NewAge Of Discovery

Someday, maybe 10 or 20 years from now,

an exciting new Age of Discovery will begin.

It will be comparable to the 1400s, 1500s, and

1600s, when European explorers spanned

the globe. Yet most of the explorers this time

won't be people, they'll be robots. Many of

the robots will be descendants of the rolling,

crawling, and hopping robots being de

veloped at the Robotics Institute.

Today's robots are not very intelligent.

Their senses are primitive, and their move

ments are jerky and limited. A robot "ex

plorer" of today might not be able to find its

way out of your bedroom.

But tomorrow's robots will be different.

They will be smarter, more agile, and have

advanced vision, hearing, touching, and

other senses. They will still not be as sharp

as a human being, but they will be far

sturdier. They will be fabricated out of metal,

durable plastic, and crystalline graphite. The

robots will be able to survive in the extreme

cold, the killing vacuum, and the awful radia

tion of outer space. They will be able to with

stand the tons of pressure and cold, numbing

water beneath the seas and the extreme heat

under the earth's surface. They will go where

no man or woman has gone before.

They will work in mines and factories

on the far side of the moon, on Mars, on the

moons of Saturn and Jupiter, in the Asteroid

Belt, and in deep space.

They will dive to the bottom of the ocean,

perform salvage operations on sunken ships,

and mine and farm the ocean floor.

They will shrink down to microscopic

size and become the eyes and fingers of

surgeons as they travel on a fantastic voyage

inside a person's veins, arteries, stomach, or

lungs.

They will work in dark, dirty mines far

beneath the ground, in erupting volcanoes,

nuclear power plants, and amidst shrieking

hurricanes. They will travel along miles of

labyrinthine air ducts, sewers, and oil

pipelines that are too narrow or too hazard

ous for human beings.

Robots will also work with human beings

as their expert helpers and companions.

Human beings and legged robots will scale

tall mountains together, inspect and guard

pipelines across the Arctic tundra, journey

to the South Pole and through the unmapped

interior of the Amazon jungle.

first version of his robot can fall down in only one

direction since it is supported by a cushion of air

blown out of a tilted wall to one side. A new ver

sion of the robot, now being built, will resemble a

pogo stick wearing a bicycle helmet. The new

robot will be able to balance entirely on its own.

It will be some time before one-legged,

bouncing robots can leap tall buildings in a single

bound. But Raibert's robot has already shown

that it can leap onto curbs and over six-inch stacks

of blocks.

The robot maintains its balance, even while

jumping, by paying attention to a group of sensors

(electronic senses) that send it information about

its speed, the length and angle of its leg, and the

texture and tilt of the surface it is hopping on.

The leg does not have its own onboard com

puter. Instead it functions on a "leash," an elec

tronic tether attached to a high-speed computer

in the lab. The robot's cord is actually more like

an umbilical cord than a leash since the cord pipes

in compressed air and pressurized oil, along with

computer instructions. The robot uses the com

pressed air to power the leg and jump; it uses the

pressurized oil to adjust the angle of its hips and

leg to maintain its balance.
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Sutherland's crawling boat and Raibert's

bouncing pogo stick are a far cry from the walking

robots in the Star Wars movies. But they are fore

runners of robots of that size and complexity.

Compared to factory robots that are bolted to the

floor, these first legged robots are a great step for

ward.

The Robot Rover

There is another exciting robot at the Robotics

Institute. It moves on old-fashioned wheels in

stead of legs. But it is one of the most advanced

robots anywhere in the world. It is Hans Moravec's

mobile robot Rover.

In shape and size, the Rover is a distant cousin

of R2-D2. But it has more the appearance of a

small barrel than that of a movie superstar. It is

approximately one meter high, rests on three

independently computer-controlled wheels, and

is 50 centimeters in diameter. It is powered by six

lead-acid batteries.

Atop Rover's head is a small model railroad

track. On the track is a video camera resting on a

little cart. The camera is Rover's lone "eye." But

its eye can move up and down the track, swivel

back and forth sideways, and tilt up and down.



THERE'S A COMPUTER BORN EVERY MINUTE...

GIVE IT A HOME.
For $O9>95 with the CS-1632 you can house your computer,
peripherals, and accessories without spending a fortune.

For (hose with a iarge computer famiiy the CS-2748 gives you all the room you

need for your computer, monitor, printer, peripherals, software, etc. at a pnce

that's hard to believe: $299.95.

The CS-1632 computer storage

cabinets compact yet functional

design fits almost anywhere

while housing your computer

monitor, joysticks, software,

books and peripherals all for

only $89.95.

The slide out shelf puts the

computer at the right height and

position for easy comfortable

operation.

The fold up locking door keeps

unwanted fingers off the key

board when not in use.

To store joysticks just turn them

upside down and slide them into

the inverted storage rack.

Twist tabs on the back of center

panel allow for neat concealed

grouping of wires, while power

packs rest hidden behind center

panel on sheif.

The slide out software tray

has room for 14 cartridges or

cassettes and up to 30 diskettes.

Most brands of software will fit

between the adjustable parti

tions with a convenient hook for

the spare key ai rear

Stand fits Atari 400 & 800,

Commodore 64 & VIC 20.

Ti99/4AandTRS-80.

Cabinet dimensions overall 36"

high x 33-7/8" wide x 16" deep.

To order CS-1632 send $89.95 to: To order CS-2748 send S299.95 to:

HVTff]
i SYSTEMS:

P.O. Box 446

W«t Lynn, OR 97068

For Fast Phone Orders Caii Toll Free 1-800-547-3100

Inside Oregon Call (503) 635-6667

Name
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Gty
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.State

.CS-1632 Quantity.

.Zip

.CS-2748

Q Golden Oak Finish □ Natural walnut finish

My personal check, cashiers check or money order is enclosed.

QBilimyViSA*
□ Bill my MasterCard #

Q Please include freight charge on my VISA or MasterCard.

Card Holders Signature

_Exp. Date

.Exp. Date

HVTH3

Immediate ihipmcnlifuiwock if not, allow 3-4 weeki loi delivery Uptrsonal check is sent allow i

2 weeks CS-1632 ships UPS freight col&afrofnOfegon C5-274Q ships by truck freight collect from Oregon
Prices subject 10 change. Shipment subject to avaiiabibiy

Bolh the CS-1632 and CS-2748 ship unassembled 10 !wo cartons Assembly requires only ■> screwtinver.
hammer, and a few rrunules ofyour time

Choice in simulawd woodgiain of warm golden oak or nth natural walnui finish

The two slide-out shelves put

the keyboard at the proper oper

ating height while allowing easy

access to the disk drives.

The bronze tempered glass door

protecting the keyboard and

disk dnves simply lifts up and

slides back out ofthe way during

use.

Twist tabs on the back ofthe

center panel allow for neat con

cealed grouping of wires while

a convenient storage shelf for

books or other items lies below.

The printer sits behind a fold

down door that provides a work

surface for papers or books

while using the keyboard. The

lift up top allows easy access

to the top and rear of the printer.

A slot in the printer shelf allows

for center as well as rear

feed printers.

Behind the lower door are

a top shelf for paper, feeding the

printer, and a bottom shelf to

receive printer copy as well

as additional storage.

Stand fits same computers

as the CS-1632 as well as the

Apple I and II IBM-PC, Franklin

and many others.

The cabinet dimensions overall:

39-1/2" highx49"wide

x 27" deep.

Keyboard shelf 20" deep x 26"

wide. Disk drive shelf 15-34"

deep x 26" wide. Top shelf for

monitor 17" deep x 27" wide.

Printer shelf 22" deep x 19" wide.



Howtogetintouch
KoalaPad Touchlkblet

puts the controls
atyour

fingertips.

Paaint the screen with

colorful graphics or play lightning-

fast games with just a touch of your

finger. The KoalaMTouch

Tablet makes using your com-

' puter more fun than ever before.

Just moving your finger across

he special touch-sensitive surface

controls graphics, game

commands, and much

more. It's a great way

to get the most out

of your computer

while you just sit

back and



witouroomputer.
relax.TheKoalaPadfits

comfortably in the palm

of your hand for easy use.

And once you have it in
Dancing Bear" brings

afunny, furry cabaret

star right into your

borne whereyour

own programmedper

formances will win

applause every time.

your hands, it's hard to

put down. That's because

the KoalaPad does

much more than joysticks,*

paddle controllers or the

"mouse" Each KoalaPad
set is packaged with a KoalaWare™

graphics program*

for creating beautiful,

high-resolution

graphics right on the

screen.

And that's

just the beginning

Spider Eater" the game that

attacks musical education

with a voracious appetite,

taking a bite out ofthe task

oflearning the musical scale.

There's a full line of KoalaWare pro

grams to choose from

with a perfect
Logo Design Master"

uses computerized

graphic design to help

children and adults learn

the basics ofprogram

ming andprepare

for more advanced

applications.

combination

of entertainment

and education.

Add a touch of

excitement today to your

Apple® Atari® Commodore®

orlBNTcomputer

See the KoalaPad

Touch Tablet at the computer store nearest

you. To locate the dealer in your area, call

toll free 800-227-6703. (In California,

800-62-7979.) attoa|a

Spellicopter""takes offinto

the world ofspelling with

aerial acrobatics to

challenge young students.

Technologies Corporation

We make computing more personal'."

•Software Included ivlth Touch Tablet varies with compme

KoaliPid, KnbBkre. Logo i Wi Master.
Spider Ealtr. and Dancing Bear arc uiit-
marks ol Koala Ttchnologies Corporal ion

Spdlicopter i- a trademark of DeiignU'ire, Inc

Koaia Technologies Corporation.

J1O0 Patrick Henry Drive.

Sania Clara.Ca. 95050



With a quick signal from one of Rover's computers,

the robot can swing its eye around and see in any

direction.

Rover's guidance computer gets much of its

information from the digitized patterns sent to it

by the video camera. These patterns consist of

tiny squares of light and shadow transmitted by

the camera and translated by the computer into

electronic bits of information. Together, the light

and dark squares might represent a chair directly

in front of Rover, ora person's knee. Rover's vision

computer tries to decide which.

Rover has other ways of obtaining informa

tion about its world. It has an infrared sensor that

detects the heat given off by different objects in

the room. This sensor warns Rover if there is any

danger of crashing into something.

And it has a bat-like sonar device that trans

mits a high-frequency sound wave, bounces it off

a nearby object, and catches the wave when it

returns, like a boomerang. A special proximity

computer calculates how long it took the wave to

make its complete trip. The result of this calcula

tion is a new tidbit of information for Rover's guid

ance system. Now it knows how far it is from

nearby objects. This enables it to plan how to get

where it is going based on where it is now. It steers

clear of any obstacles in its path.

Rover's 15 onboard computers let it do a lot

of thinking on its own. But it still needs the help

of a high-speed computer nearby to process the

millions of bits of information that flood into its

system from the TV camera. It sends this infor

mation over a UHF (Ultra-High Frequency, TV-

like) channel. It gets the digested visual informa

tion back by way of an infrared wave transmitted

by the computer. The infrared and UHF signals

give Rover a lot more freedom. It can move about

its world without being tethered by a wire to the

computer {like the robot pogo stick). Robots with

wires are somewhat free, but they often end up

like a dog tied to a leash in the backyard—all

tangled up.

One of the most interesting things about

Rover is its control program, or rather its "or

chestra" of programs. Rover's chief program is

called the conductor because it coordinates all the

other programs running on all the other com

puters. It must keep all the programs working in

harmony, or Rover would crash into walls, fall off

ledges, or maybe even stop working from total

confusion.

Rover uses an electronic "blackboard" to

keep from getting confused. The blackboard

handles all the messages sent by each computer

to the central conductor computer and to all other

computers. A special computer (a high-speed

Motorola 68000 chip) stores the blackboard in

Rover's memory. As new messages flash in, the

computer posts them on the blackboard to share

with all the other computers. This way, anytime

one of Rover's computers wants information—

say, on what Rover sees, or how far its wheels

have turned, or what its current destination is—

the computer just has to check on the blackboard.

Rovers Of The Future

Rover's inventor, Hans Moravec, had to wrestle

with hundreds of problems every day, just to

design Rover and build it from scratch. He had to

worry about the type of motors used inside the

Rover (brushless), the number of computers to

include (15), how to program the computers (using

a "blackboard" system), and how to send signals

from the main computer to the Rover's onboard

computers (by UHF and infrared signals).

Yet Moravec never loses sight of his long-

range objectives. His current Rover is a prisoner

of the laboratory. It couldn't survive in the real

world just outside the laboratory door. But the

Rover's descendants will venture far beyond the

laboratory—deep under the ocean, down beneath

the earth's surface, and far out into the unexplored

reaches of the solar system and beyond.

Moravec is already designing new, improved

Rovers of the future. And he is busy planning all

the exciting things they will do. ©



GIVE YOURKIDS
SOMETHINGTO SHOOT FOR

BESIDES ALIENS.
INTRODUCING FOUR NEW LEARNING

GAMES FROM HAYDEN SOFTWARE

The point of Hayden Educational

Software is not just to get a high

score. Its to score high in some

subjects that will be very important

later in life.

Like math, geography, spelling

and reading.

Our games are educational, but

they're also fun They feature excit

ing animatioa colorful graphics and

great sound effects.

Make your kids real winners. Buy

four new games at your local retailer.

DONT SHOOT THAT WORD!

In this reading game, a picture

pops up on the screen and a series

of words move across a

shooting gallery.

Reading skills are

required to

determine which

words match the

object The goal

is to shoot all the wrong words.

then for extra points, get the letters

as they fall away. For ages 6 and up. jM

MONKEY SEE. MONKEY SPELL

Kids learn to spell by racing a

monkey up and down a "letter" tree

and grabbing those letters

that spell the object

shown at the bottom

of the screen Monkey
See, Monkey Spell

features six difficulty

levels and a memory

game. For ages 4 and up.

THE GREAT MAINE TO

CALIFORNIA RACE

A great way to learn about the

geography of the U.S. Two dragsters

race from coast to coast

answering questions

about state capitals,

sizes, boundaries,

products and other

interesting facts.

The race is not to the

swift but to the knowledgeable. For

one or two players, ages 10 and up.

WT FACTOR BLAST

This animated game lets kids

have a blast while developing their
math skills. It teaches the

factoring of numbers

through 100, which is

vital for understanding

both fractions and

algebra. Factor Blast

provides three levels

of difficulty and the option of playing

against the computer.

For ages 10 and up.

For more information, see your

local retailer, or call 1-800-343-1218

(In MA 617-937-0200). Hayden

Software Company, 600 Suffolk

Street Lowell, MA 01853.

Hoyden Learning
Games

HARDEN SOFTWARE

Runs on Apple II, II +. lie, Atari and Commodore
64 Computers.



Report On

IBM's New PCjr
Tom R. Halfhill, Features Editor

After months of incessant speculation and rampant

rumors, IBM finally unveiled its new home computer

in New York on November!. The PCjr (code-named

"Peanut" before its introduction) will be demonstrated

at IBM dealers in December and available sometime in

January. This report is a firsthand look at the machine

which industry observers predict will be a significant

development in the evolution of the home computer

industry.

Never before in the history of personal computing

(admittedly a brief history) has a product been so

eagerly awaited by so many. The rumors of a

forthcoming IBM home computer started more

than a year ago, and every week seemed to bring

another theory about what the computer would

be like. Many of these theories contradicted each

other. IBM stubbornly refused to confirm even

the existence of such a machine, but nobody let

that slow them down.

On one subject everyone seemed to agree:

The introduction of a home computer by IBM—the

company which is virtually synonymous with

computers—would be a turning point in the his

tory of the personal computer industry. First,

there was IBM's traditional domination of the

mainframe industry. Second, there was the

phenomenal success of the IBM Personal Com

puter, which by itself has spawned a whole sub-

industry in PC compatibles, look-alikes, and

add-ons. And third, since IBM's research and

development budget is larger than the budgets of

some small nations, there were high hopes that

IBM would deliver a revolutionary machine that

would reinvent the home computer.

After all these expectations, perhaps it's

inevitable that the PCjr is a bit less than what

some people expected for the money. But there

seems little doubt that it will indeed be a com

mercial success and exert a major impact on home

computing.

Truly A Junior PC

Much can be grasped from the name "PCjr,"

favored by IBM over the more flippant code name

"Peanut."
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Once you get past the obvious cosmetic dif

ferences, the closer you look at the PCjr, the more

it resembles the full-grown PC. Rather than de

signing the PCjr from the ground up, IBM chose

to start with a PC and scale downwards. In almost

every sense, the PCjr is truly a junior PC. It is

apparent that one of IBM's overriding design con

siderations was to retain as much compatibility as

possible between the PC and PCjr, while protect

ing the PC's business market against competition

from the PCjr. These considerations explain both

the PCjr's capabilities and its limitations.

To preserve compatibility, both computers

share the same 16-bit microprocessor chip for

their Central Processing Unit (CPU), the Intel

8088. The floppy disk drives, disk format, and

Disk Operating Systems (DOS) are virtually iden

tical, so disks are completely interchangeable.

The fundamental keyboard functions are the

same. The BASIC languages are generally com

patible. And the internal operating systems, too,

are virtually identical. The PCjr even looks like a

downsized PC, witha main "System Unit" and

remote keyboard.

As a result, a very large proportion of existing

PC software will run as is on the PCjr. In fact,

according to IBM, about the only programs that

won't work are those which exceed the limitations

imposed on the PCjr as a scaled-down PC—mainly

memory limitations and the single disk drive.

Although the 16-bit CPU can address up to 1000K

(one megabyte) of memory, IBM has limited the

PCjr to a maximum of 128K addressable RAM.

There are also no provisions for adding more than

one disk drive. Therefore, any PC program which

fits in 112K (video subtracts 16K overhead) and

requires only one drive should run without mod

ification on the PCjr.

Two Basic Models

IBM plans to market two configurations of the

same basic computer, although the higher model

is expected to account for at least 80 percent of

sales. The only difference is that the upper model

comes with twice as much memory, a built-in

disk drive, 80-column video capability, and (of

course) a higher price tag.



GIVE THE GIFT THAT

MAKES YOUR APPLE SHINE.
This Christmas give PLATO*
educational courseware
and start your family on an

exciting learning adventure.

Discover the difference quality

courseware makes. Begin with

the new PLATO Computer

Concepts* series: The Com

puter Keyboard, Storage and

Memory Files and Editing, and

Databases. Put these lessons

into practice along with

Keyboardingt and Computer

Literacy to help your family

really understand the computer.

Widen your child's

world with these other

PLATO lessons.

Grade school kids can have fun

while they learn Basic Number

Facts, Whole Numbers, Deci

mals, and Fractions. For the

teen-ager in your family there

are PLATO lessons in Ele

mentary Algebra*, Physics-

Elementary Mechanics, and

Foreign Languages. All are part

ofa growing library ofquality

educational programs.

Ask for PLATO at selected

retail outlets.

PLATO courseware for micro

computers is available for the

Apple II Plus and Apple He.

Selected lessons are also available

for the TI99/4A and Atari 800.

For a free PLATO catalog: Call

toll-free 800/233-3784. (In Calif,

call 800/233-3785.) Or write

Control Data Publishing Co.,

PO. Box 261127,

San Diego, CA 92126.

'Developed with Continuous Learning Corporation.

fDcveloped with Gregg. McGraw-Hill.

^Developed with Courses by Computers, Inc.

Warranty available free from Control Data Publishing Co.,

4455 Eastgate Mall, San Diego, CA 92121

PLATO
COMPUTER-BASED EDUCATION

CONTROL DATA

PUBLISHING
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Now the excitement of original

arcade graphics and sound effects

comes home to your computer

Introducing ATARISOFT™ A new

source for computer software.

If you own a Commodore VIC 20

or 64, a Texas Instruments 99/4A, an

IBM or an Apple II, you can play the

original arcade hits.

DONKEY KONG by Nintendo,

CENTIPEDE™ PAC-MAN, DEFENDER,

ROBOTRON: 2084, STARGATE and

DIG DUG. EOn the Tl 99/4A you can

also play Protector II, Shamus, Picnic

Paranoia and Super Storm.)

So, start playing the original hits

on your computer

Only from ATARISOFT

Some games also available on

ColecoVision and Intellivision.

ATARISOFT
Now your computer fits

the arcade hits.

DONKEY KDNG. Mario and NINTENDO are trademarks and ©
Nintendo 19B1.1983. PAC-MAN and characters are trademarks
of Bally Midway Mfg. Co. sublicensad to Atari, the by Nemco-
Amenca. Inc. DEFENDER is a trademark of Williams E'ectronics.
Inc.. manufactured under license from Williams Electronics. Inc
ROBOTRON; 2084 is a trademark and O of Williams 19B9. manu
factured under license from Williams Electronics. Inc. STARGATE
is 3 trademark and © of Williams 1581. manufactured under license
from Williams Electronics. Inc. DIG DUG is created and designed
by Namco Ltd manufactured under license bv Atan. Inc Trade
marks and O Namco 1982. PROTECTOR II ts a trademark of Syn
apse Software Corporation, manufactured undar license by Atari.
Inc. SHAMUS is a trademark of Synapse Software Corporation,
manufactured under license by Atari. Inc PICNICPARANOIAisa
trademark of Synapse Software Corporation, manufactured by
Atan. Inc. SUPER STORM is engineered and designed by Synapse
Software Corporation, manufactured under license by Atari. Inc.
ATARISOFT'" products are manufactured by Atan. Inc. for use on
the above referenced machines and are not made, licensed or
approved by the manufacturers of these machrres. COMMODORE
64. VIC 20. TEXAS INSTRUMENTS 99/4A. IBM, APPLE COLE-
COVISIDN and INTELLIVISION are respectively trademarks of
Commodore Electronics Limited. Texas Instruments. International
Business Machines Corp.. Apple Computer Inc Coleco Industries.
Inc and Mattel. Inc AOWamerCommumcatrensCompany.
©1983Atan. Inc All rights reserved.

Complete this coupon and we'll ksep you
up to date on the newest hits from

ATARISOFT1"

Name

Address

City State Zip

Telephone

PRODUCT OWNED: (Check one)

51 Commodore
Vic2D

1 |_J TI-99/4A

2□ IBM PC 6Q Intellivision

3 I I Commodore 64 7Q Apple I!

4|_| ColecoVision 8|_

Mail Co:

Atari. Inc., RO. Box2943.

So. San Francisco, CA 94080. ASM 3



The Entry Model can be upgraded to the Ex

panded Model by adding the 64K RAM/80-column

video board ($140) and disk drive ($480).

The PCjr Entry Model, as it's called, retails

for $669. It consists of a box-like System Unit (the

actual computer), a remote cordless keyboard,

and an external power transformer. The System

Unit contains all the main circuit boards and chips,

including 64K RAM and 64K of Read Only Mem

ory (ROM). The 64K ROM includes a built-in

Microsoft BASIC (referred to by IBM as "cassette

BASIC"); the computer's main operating system,

called BIOS (Basic Input/Output System); a self-

testing diagnostic program activated when power

is first switched on; and "Keyboard Adventure,"

a program which uses graphics to acquaint new

comers to the keyboard.

Like all home computers designed to work

with ordinary TV sets, the Entry Model is limited

to a 40-column-wide video display. An external

RF modulator is required and costs $30 extra.

The Entry Model is designed to use cassettes

for storing programs and data. Any standard,

good-quality cassette recorder can be connected

to the PCjr with an optional $30 cord. PC and

PCjr cassettes are compatible. The data transfer

rate is variable, but averages about 1200 baud

(somewhat faster than a Commodore or Atari

cassette recorder).

The PCjr Expanded Model ($1269) is identical

except for an extra plug-in board which adds 64K

RAM (for 128K total); switchable 40/80-column

video capability (monitor required for 80 columns);

and a double-sided, double-density 5W floppy

disk drive built into the System Unit. The drive

stores up to 360K per disk. The PCjr uses DOS 2.1

(available for $65), a slightly modified version of

the current DOS 2.0. The Expanded Model also

comes with two disks, "Exploring the PCjr," a

tutorial, and "Your IBM PCjr Sampler," a collec

tion of sample home application programs.

L For Later

Both versions of the PCjr have these features in

common: two front-facing slots on the System

Unit for plug-in program cartridges; an internal

slot fora direct-connect, 300-baud modem card

($199); a serial port to which standard RS-232-C

serial devices can be attached with an adapter

cord ($25); rear connections for two analog-type

joysticks ($80 per pair); light pen input; audio

output jack; and outputs for both composite video

and RGB (Red-Green-Blue) direct-drive video

monitors. There's also an unused jack reserved

for future expansion (labeled "L" for "Later,"

explained an IBM spokesman).

To add a parallel printer port, a snap-on in

terface ($99) attaches to the side of the System

Unit. Internally, the PCjr System Unit has three

48 COMPUTE! January 1984

slots: one for the modem card, one for the 64K

RAM/80-column video board, and another for the

disk drive controller card. The last two slots, there

fore, are already occupied in the Expanded Model.

Infrared Keyboard

The most innovative feature of the PCjr is its cord

less remote keyboard. Two tiny infrared "light

bulbs" poking out the rear of the keyboard estab

lish a remote link with an infrared sensor in the

front of the System Unit. The lightweight (25-

ounce) plastic keyboard, powered by four AA

penlight batteries, can be operated up to 20 feet

away from the System Unit. As long as the

keyboard remains in line-of-sight of the System

Unit, and within approximately a 60-degree arc of

the infrared sensor, there are no clumsy cords to

bother with. Keystrokes register on the screen

reliably and instantly.

The PCjr constantly checks this invisible link

and sounds a beeper if it's interrupted—for ex

ample, if someone walks between the keyboard

and System Unit. IBM says the keyboard batteries

should last for months with normal use. When

they do begin to fail, the beeper will warn that

keystrokes are not registering properly. Battery

failures cannot erase programs or otherwise affect

the computer.

If another PCjr is operated nearby, the key

board can be hooked up to the System Unit with

an optional cord ($20) to keep them from inter

fering with each other. (Incidentally, IBM says

the PC keyboard is not compatible with the PCjr.)

Aside from its cordless convenience, the PCjr

keyboard itself is somewhat disappointing for a

computer in its price range. Perhaps to encourage

some people to buy a PC instead of a PCjr, the

PCjr keyboard consists of 62 small, flat, plastic

calculator-style keys, similar to the so-called "chic

let" keyboards found on low-end home com

puters. It feels much like a TRS-80 Color Computer

keyboard, except the keys are rectangular instead

of square.

Also, the keycaps are totally blank—all the

lettering is squeezed onto the keyboard surface

between the keys. The lettering is crowded and

difficult to read in places because some keys have

multiple functions. For example, the PCjr lacks

the ten special function keys found on the PC.

Instead, the PCjr combines the special function

keys with the numeral keys, accessed by first

pressing a CONTROL-type function key. The

PC's separate numeric keypad also is eliminated

on the PCjr. However, the PCjr retains the four

cursor keys arranged in a handy diamond pattern.

The PCjr's calculator-style keyboard does

allow keyboard overlays, not possible on regular

typewriter-style keyboards. Since the entire

keyboard is redefinable, you can program any



WOULDYOU SHELL OUT
$1000 TO MATCH WITS
WITH THIS?
Meet your match. Meet Infocom games:

perhaps the best reason in software

for owning a personal computer.

In fact, people have been known to

purchase computers and disk drives

solely for the purpose of playing our

games. And they haven't been disap

pointed. Because Infocom's prose stim

ulates your imagination to a degree

nothing else in software approaches.

Instead of putting funny little creatures

on your screen, we put you inside our

stories. And we confront you with start-

lingly realistic environments alive with

situations, personalities, and logical

puzzles the like of which you won't find

elsewhere. The secret? We've found the

way to plug our prose right into your

imagination, and catapult you into a

whole new dimension.

If you think such an extraordinary

experience is worth having, you're IWMIIM,.

not alone. Everything we've ever

written-ZORK* I, II, and III,

DEADLINES STARCROSSr

SUSPENDED^1 The WIT

NESS!" planetfall;
ENCHANTER;' and INFIDEL^

has become an instant best

seller. For the simple reason that Infocom

offers you something as rare and valu

able as anything in software—real

entertainment.

At last, you can fritter away your eve

nings playing a computer game without

feeling like you're frittering away your

computer investment.

Step up to Infocom. All words. No

pictures. The secret reaches of your

mind are beckoning. A whole new

dimension is in there waiting for you.

(For more information on Infocom

games contact: Infocom, Inc., P.O.

Box 855, Garden City, NY 11530.)

inFOCOIK
The next dimension.

For your Apple II, Atari, Commodorf 64, CIVM 8:DEC Rainbow. DEC RT-ll.
IBM. MS-DOS ■> ii. NEC APC. NKU I'CSIWO. Osborne. TI Professional.

Tl yy'4A, TRS-BO Model I. TRS-W) M<xid 111.
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key to perform any function and slip on a custom

overlay with your own labels.

Color, Graphics, Sound

To keep things as compatible as possible, the

PCjr's sound and graphics are basically the same

as those on a PC equipped with a color graphics

card. The PCjr does have additional color graphics

modes and sound capabilities, but they require a

$75 extended Microsoft BASIC cartridge to access.

The 32K cartridge plugs into one of the two front

slots on the System Unit and adds numerous

graphics and sound commands.

Without the BASIC cartridge, the PCjr Entry

Model has two high-resolution graphics modes:

320 x 200 pixels with four colors, and 640 x 200

pixels with two colors (the latter mode requires a

monitor for legible resolution). Sound consists of

a PC-type beeper (similar to the Apple II) and a

second internal alarm beeper. The System Unit

actually contains a more sophisticated sound chip,

but the standard BASIC lacks the sound com

mands to use it.

Adding the BASIC cartridge to the Entry

Model allows access to a medium-resolution

graphics mode (160 x 200 pixels with 16 colors)

and the sound chip. The sound chip has three

tone generators covering seven octaves for music,

plus white noise for sound effects, with 16 volume

levels (similar to the Commodore VIC-20).
The PCjr Expanded Model offers more colors

in the high-res graphics modes: 16 colors in the

320 x 200-pixel mode, and four colors in the

640 x 200 mode. The commands WIDTH 40 and

WIDTH 80 switch between the 40- and 80-column

text modes.

All of the graphics modes can display any of

the PCjr's 16 colors, within the limits explained

above. IBM says the PCjr has no sprites (also

known as player/missile graphics) for animating

objects on the screen. However, some animation

is possible via "screen flipping"—drawing an

alternate screen in memory while another screen

is being displayed, then flipping instantly to the

second screen.

A Luxurious BASIC

Thanks to the PCjr's Microsoft BASIC, it should

be fairly easy to convert straightforward BASIC

programs written for other computers to the new

IBM. Some commands, such as CLS for "clear

screen," resemble TRS-80 BASIC keywords.

It's also a very luxurious BASIC. Most home

computers, including the Atari and Commodores,

have 8K BASICs in ROM (Applesoft is 12K). IBM

says the PCjr's built-in BASIC is 32K long, and

the extended BASIC cartridge adds another 32K.

This huge BASIC includes commands that are

separate utilities on most other home computers,
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such as RENUM, for renumbering BASIC program

statements; DELETE, for deleting ranges of BASIC

lines; TRON (Trace On) and TROFF (Trace Off), a

powerful debugging tool which lists line numbers

on the screen as they are executed; FILES, to list

the disk directory; and KILL, to scratch disk files.

Because of the 16-bit CPU's megabyte of ad

dress space, it was possible to add this large BASIC

without mapping out any RAM. BASIC uses only

a few kilobytes of RAM for overhead. However,

IBM says the BASIC cannot address more than

64K, even in the 128K Expanded Model PCjr. The

Expanded Model with cartridge BASIC leaves

only 60130 bytes free for BASIC programming.

The 64K Entry Model, without adding cartridge

BASIC, has about 45K free.

An Open Computer

IBM says the PCjr is an "open architecture

machine," meaning that full technical information

will be available to independent software/

hardware developers and users. This is to en

courage third-party software and accessories.

Expect to see a busy market in replacement

keyboards, multiple disk drives, combination

boards to make the most of the PCjr's three internal

slots, and possibly expansion beyond 128K RAM.

IBM has a few peripherals of its own ready,

plus some home software written by outside com

panies (albeit wrapped in IBM packaging). Besides

the joysticks and modem card, IBM introduced a

PCjr carrying case ($60) and the IBM PC Compact

Printer ($175). This is an 80-column thermal

printer, friction or tractor feed, which prints at 50

characters per second.

IBM says the PCjr will be sold only at IBM

Product Centers and authorized IBM dealers, not

mass-marketed through department stores and

discount chains like other home computers.

Because of its narrower distribution, and also

because of its much higher price, it seems likely

that the PCjr will split the home computer market

into two levels. With Texas Instruments off the

scene, Commodore and Atari will battle for domi

nation of the low-end market. Despite ominous

predictions by some industry observers, the PCjr

should not significantly cut into this under-$300

segment. Instead, it will compete more directly

with the Apple and Atari's announced high-end

models. The Coleco Adam probably will be con

sidered a low-end computer in terms of price,

because a complete system costs less than a bare

PCjr Entry Model.

Nevertheless, the PCjr's impact will be felt at

all levels of the home market. Those in search of

elusive standards may settle on the PCjr, as they

seem to be doing with the PC. It's also likely that

lower-priced PCjr-compatibles will surface before

long, perhaps even from Commodore or Atari. ©



INSTA
Introducing the Insta-Series from Cimarron—Instant Productivity Software forthe Commodore

64 Personal Computer. The Software System: Insta-Writer, Insta-Mail, Insta-Calc, Insta-Check,

Insta-Ledger, Insta-Sched, Insta-File, and proven Word Craft Ultra 64, DTL Compiler64, and CMAR64

are all available on Diskette, Casette, or Cartridge. This is a software system specifically designed

for Your Productivity; manage information—Instantly! Call 714 662-2801 or contact the

Commodore Dealer nearest you. Insta-Series—you're communicating with the future—IMowl

THE INSTA-SERIES IS DISTRIBUTED BY MOO-SCI MARKETING. DIVISION OF STANDUN CONTROLS. INC. 2158 HATHAWAY STREET. SANTA ANA

CALIFORNIA 92705 TELEX 910-346-6739. FOR A !7"x22" COLOR POSTER OF "INSTA", SEND S5 [CHECK OR MONEY ORDER) TO MICRO-SCI MARKETING.
e CIMARRONCORP..A DIVISION CF STANDUN CONTROLS. INC. COMMODORE 64 IS A TRADEMARK OF COMMODORE



icro Mechanic

Robert L Wright

This program makes it easy to keep up with automobile

maintenance schedules, which are very important to

your car's health and well-being. The original version

runs on all Commodore computers. And versions for

Atari, TI-99/4A, Apple, and Radio Shack Color Com

puter are included. A printer is required.

Few things are more important to the reliable

operation of an automobile than performing

routine maintenance on schedule. Failing to regu

larly change the oil or check the brake fluid could

lead to major mechanical problems or even serious

accidents. Unfortunately, most drivers have diffi

culty keeping up with just what should be done

when. That's where "Micro Mechanic" can be of

assistance. Your computer is much better than

you at remembering such details.

When RUN, Micro Mechanic will ask for the

current mileage on the car. It will then find when

the next maintenance is scheduled and offer to

print a checklist of the items called for at that

mileage. If you are within a few hundred miles of

the scheduled mileage, or if you've gone past the

scheduled mileage, you'll want to print a copy.

After you've completed and checked off all the

required items, the list can serve as a record of

the maintenance. These records could then be

used to prove that you've taken good care of your

vehicle, which should substantially improve its

resale value.

Customizing The Program

Micro Mechanic is written to be as flexible as pos

sible. No two models have exactly the same

maintenance requirements, so you will almost

certainly have to modify the program for your

own needs. In fact, if you have more than one

car, you'll probably want to prepare a version of

Micro Mechanic for each.
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You can find the information for customizing

the program in your owner's manual. More than

likely, it contains a chart explaining when certain

types of maintenance should be performed. These

should occur at regular intervals. In the programs,

these intervals are defined in line 110 (lines 100-

110 in the TI Version).

For my car, the basic maintenance interval

(II) is 7500 miles. Every 7500 miles my car requires

a change of oil and a check of the cooling system.

I call these Interval 1 maintenance items, and they

are defined in lines with numbers in the 4000

range. Every second 7500 miles, that is, every

15000 miles (12), certain additional checkups are

required. Call these Interval 2 maintenance items;

they're defined in lines with numbers in the 3000

range. Then, every fourth 7500 miles (every 30000

miles [13]), other maintenance is called for in

addition to the Interval 1 and Interval 2 items.

These are Interval 3 maintenance items, and are

defined in lines with numbers in the 2000 range.

Note that the program assumes that 12 and 13 are

even multiples of II, but for most cars this is a

valid assumption.

In addition to the maintenance which my car

requires every 7500, 15000, and 30000 miles, other

types of checks are called for at 50000 mile intervals

(14). The addition of an interval which is not an

even multiple of the basic interval (II) complicates

the program significantly. If your car requires no

maintenance at intervals which are not multiples

of II, you can streamline your version of Micro

Mechanic by omitting lines 210-230, 340, 380 (ex

cept in the TI version), 400-420, and all lines with

numbers in the 5000 range. On the other hand,

use these lines as a guide if additional nonstandard

intervals must be included.

To customize Micro Mechanic for your own

use, change the intervals 11-14 to match your car's

requirements. Then add, delete, or modify the



Your 3 Best Reasons

ToOwnA

Commodore 64

The best word processing

program of its kind

PaperCIip* is the program that

makes word processing so simple

you'll never use a typewriter

again. Advanced features you

might only expect on a much

more expensive system, yet so

easy to use even a novice can

get professional results.

The easy file manage*

ment system with

awesome capabilities

Delphi's Oracle* is like a

computerized filing cabinet

with a brain. Organize your files

any way you want. Then search,

sort and analyse your

information with effortless

speed. So versatile, its power

will amaze you.

The interface to end all
interfaces

BusCard* is a magic box that

lets you add disk drives, hard

disk, virtually any printer, and

a whole range of other

peripherals without any costly

additional equipment. Gives

you extended BASIC, and other

impressive capabilities your 64

could never handle before!

BATTERIES INCLUDED

"PaperCIip, Delphi's Oracle and BusCard have been developed specifically for

Commodore computers by Batteries Included. For a full-color brochure on all 3 of these packages,

write to Batteries Included,

186 Queen St. W., Toronto, Ontario, Canada M5V 1Z1, or call (416) 596-1405.

Gimntodorc 64 is a Trademark of Commodore Business Machines.



Hear at last. Games with
Alien annihilation never sounded

so good.

Because we've broken the sound barrier

on home computer games. With music.

You heard right. Music.

And we're not talking mamby-

pamby little bleeps here, pal.

We're talking

^ toe-tapping,

finger-snapping,

Top-40 stuff. Scored

/ N/ just for our newest releases.

^* And playing throughout.
Which ought to keep a Joystick Jockey

like yourself humming right along through

each and every blast, bomb and blow-up

that threatens your existence.

From strategy games to shoot 'em ups.

Are you ready to face the music?

If Our Music Has You Hearing Things,

Wait Till You See This.

Incredible, arcade-quality graphics.

And they're so great—how great are

they? They're so great you'll want to play

them again and again. And then you'll tell

your friends about them. And they'll want

to play. And then your family will find out

and they'll all want to play. And then that

fat kid down the block will want to play.

And all your sister's friends. And their

boyfriends. And... better keep our newest

releases a secret. Or get Dad to pop for

another Atari.

The First Games Ever, That Tell You What

The Heck Is Going On, RightAt The Start.

It's just like a movie.

Except, instead of filling both hands with

buttery popcorn, you've got your hand on

the Joystick, tensed up for what's to come.

And while you wait, poised, ready, eager,

you'll find out, through the terrific screen

titles, the objective of the game, the char

acters and the scenario.

You'll find out what planet you're on.

What the fuss is all about.

Why you're involved.

And perhaps of singular importance to

you, how to keep from being obliterated.



real music for yourAtari.
Our star. Our Numero

Uno. The Tail of Beta

Lyrae.™ Changes as you

play. Will drive you out of

your mind with unex

pected switcheroonies. No one's ever

mastered it. But you sure can try...

And then there's Cosmic

Tunnels'" Four games in

one. Meaning four times

the challenge. Four times

the chance you might just

get blown away. The graphics are sure to

blow your mind!

Mr. Robot and His

Robot Factory™ Looking

for a factory job? Here's an

opening. Help Mr. Robot

thwart the aliens. Screens

scream with color, action and sound! Plus,

a graphics kit to design your own game

screens!

Monster Smash™ is

the gravest game to ever

hit the cemetery. And

it's filled with a deathly

strategy. What do you

have to do? Mash the monsters! Let the

visitors live.

Cohen's Tower™ gets you

used to life in the Big City

fast. Starting you off in a

skyscraper. But the boss is

really watching. So work

fast. You might just get a

raise... if you can handle the action.

Get ready to bring your Atari the most

playable, the most graphically involving

new games it's ever screened. Or heard.

It's the most out of our minds.

And together, with your Atari, we make

beautiful music.

1DATAMOST
■7

The most out of our minds.
TM is a registered trademark of Datnmost. Inc. S943 Fullbright Are.. Chaisworlh. CA 91311
(213) 709-1202 'Atari is a registered trademark of Atari Computers Inc. CDatamost 1983



Sample Checklist (VIC Version)

VEHICLE MBINTENRNCE CHECKLIST FOR DODGE COLT

MILERDE: 15238 DRTE

SCHEDULED MR1NTENRNCE FOR 15900 MILES

i I REPLRCE OIL FILTER

I I CHECK VfiLVE CLEFlRRNCE

I I CHECK EXHRUST SYSTEM

I I CHECK CLUTCH PEDfiL FREE PLRV

I 1 CHECK V-EELT RDJ & CONDITION

I I CHECK LIGHTS RND SWITCHES

I 1 CHECK HERDLIGHT RIM

L_l CHECK WINDSHIELD WIPERS & WHSHER
i i check: brtterv

I I CHECK CHRRGIHG « STRRTINQ SVSTEM
I I CHECK BRRKE FLUID LEVEL

I 1 CHECK BRRKE PRDS

1 I CHECK BRflKE RIlJ CPEDflL HEIGHT)

I I CHECK BRflKE LINES H, HOSES

I I CHECK BRRKE LIGHTS

I | CHECK TIRES, UERR, DflMRGE, FiIR PRESSURE

1 I CHECK BflLL JOINT & TIE ROD LUST SEflLS

1 1 CHECK STEERING PLRV

I I CHECK STEERING GERR BOX BOOTS

I I CHECK WHEEL CRMBER £ TOE

I I LUBRICRTE DOOR HINGES 4 CHECKS

I i LUBRICRTE HOOD, TRUNK HINGES & LOCKS

I I LUBRICRTE THROTTLE LIHKflOE, CLUTCH LINKRGE. ETC.

I I CHRNDE ENGINE OIL

I I CHECK COOLING SVSTEM

NEXT MRINTENflHCE DUE flT 22500 MILES

PRINT# statements to properly describe the

maintenance which must be performed at the

various intervals. Note that the line after the last

maintenance item in the 4000 and 5000 line ranges

must be a RETURN statement (see lines 4100 and

5100 in Program 1, for example).

Program 1 will work on all Commodore com

puters, except for the graphics characters used in

the PRINT# statements to draw the boxes on the

checklist and for the underlining in line 1020.

They are for the 64 and VIC-20, and will have to

be modified for PET/CBMs. If you have a VIC or

64 with an RS-232 printer attached to the user

port as device 2 (instead of to the serial port as

device 4), you'll have to change line 100 to match

your configuration. For example, if your printer is

set for 600 baud and no parity, you might use:

100 OPEN l,2,0,CHRS<7) + CHR$(0)

See your Programmer's Reference Guide for more

information on setting up R5-232 communication.

If you are using the TI-99/4A version (Pro

gram 3), you may need to change the OPEN state

ment in line 1000 to suit your particular printer

configuration.

Programming Details

After setting up variable values and asking for

initial information (lines 100-150), the program

goes through a loop (lines 160-190) to determine

the nearest multiple of II mileage for which

maintenance is scheduled. The current mileage

(MC) can be as much as 1000 miles greater than a

scheduled mileage and still be within range (line

170, 175 in theTI version). The upper limit of 29

on the variable J in line 160 means that the program

will work for cars with up to 226000 miles. This

can be increased if necessary, but note that II
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times the maximum value of J in line 160 must be

roughly equal to 14 times the maximum value of J

in lines 210 and 400, so you will have to adjust

those lines as well.

Lines 210-230 check to see if some multiple

of the 14 mileage interval lies within the selected

interval. If so, the scheduled mileage (MS) is ad

justed accordingly, and the maintenance schedule

variable (SC) is set to indicate that the Interval 4

list of maintenance items should be printed. If the

current mileage is greater than the mileage for the

scheduled work, line 240 sends the program to line

260 to print the appropriate message. Otherwise,

line 250 tells you how many miles until the next

maintenance is due. Lines 270-310 then give you

the option of printing a checklist. If you do not

wish to print, line 320 CLOSEs the channel to the

printer before ENDing, to provide an orderly exit.

Line 330 calls a subroutine at line 1000 to print

a heading for the checklist, then lines 340-380

determine which sets of maintenance items will

be printed. Note that there is only one RETURN

from the ON-GOSUB in line 390, at the end of the

Interval 1 items in line 4100. This means that for

mileages which are even multiples of interval 12

(SC = 2), both the Interval 2 items (lines 3000-3220)

and Interval 1 items (lines 4000-4010) will be

printed. For 13 intervals (SC—3), all the items

from lines 2000^1010 are printed.

Line 340 will cause the Interval 4 items (lines

5000-5080) to be printed if necessary. Placing this

statement before lines 350-370 insures that if the

14 interval is also a multiple of II (as is the case for

150000 miles in the current version of Program 1),

the Interval 4 items will be printed along with the

Interval 1-3 items.

Lines 400-450 contain the necessary logic for

determining the next mileage at which mainte

nance is scheduled (MN). The result is printed at

the bottom of the checklist as a reminder. Line

460 CLOSEs the channel to the printer and ENDs

the program.

Program 1:
Micro Mechanic For Commodore Computers

100 OPEN 1,4

110 11=7500:12=15000:13=30000:14=50000

120 PRINT"{CLRj ": PRINT :PRINT"MT.CRO MECHAN

IC":PRINT

130 PRINT"MODEL OF CAR":INPUT M$:PRINT

140 PRINT"CURRENT MILEAGE":INPUT MC

150 PRINT:PRINT

160 FOR J=0 TO 29

170 M1= I1*J:M2= I1*( J+D+1000

180 IF MO-Ml AND MC<=M2 THEN 200

190 NEXT

200 MS=M1+I1:MN=MS

210 FOR J=l TO 4:MT=I4*J

220 IF (MT+1000)>=MC AND MT<=MS THEN MS=M

T:SC=4:GOTO 240

230 NEXT

240 IF MOMS THEN 260



LastYearOver
20,000AmericansWere
CommittedTo Asylum.

0Ince people enter

Asylum,ihey don't wantto

leave.And neither will you.

Inside this thrilling

adventure game from

Screenplay" challenges

lie around every corner,

behind every door. There

are hundreds of doors, too!

You've gone crazy

from playing too many adventure games.

You've been placed in the asylum to act out

your delusions. To cure yourself, you must

make good your escape.

There's no one you can turn to for help.

Almost every turn leads to a dead end. Or

worse, vigilant guards stand in your way. If

you can't outmuscle them, can you outthink

them? Inmates line hallways offering help.

Asylum runs in 48K on theAtari, Commodore 64 andIBMPC

computers. Seeyourlocal software dealer. $29.95.

But can they be trusted?

While getting out of

H the asylum may take
months, you'll get into our

' game instantly.
Smooth scrolling three

dimensional graphics give

you avery eerie sense of

f reality.This feeling is also

heightened by the use of

full sentence commands.

No wonder thousands of people bought

Asylumlast year, and PC World recently

named Asylum one of the top

ten games for the IBM PC.

Play Asylum. All you have

to be committed to is fun.

screenplay ~—
Box3558,ChapelHillNC27514 800-334-5470

screenplay

You couldwin $10,000from Screenplay anywhere ourgamesare sold.



250 PRINT"MAINTENANCE DUE IN":PRINT MS-MC

;"MILES":GOTO 270

260 PRINT MS;"MI MAINTENANCE":PRINT"IS";M

C-MS;"MILES OVERDUE"

270 PRINT:PRINT"PRESS:":PRINT:PRINT"

{4 SPACES}{RVS}P{OFF} TO PRINT":PRINT

"{6 SPACES}CHECKLIST"

280 PRINT:PRINT"{4 SPACES}(RVS}E{OFF} TO

(SPACE}END PROGRAM"

290 GET K$:IF K$= " " THEN 290

300 IF K$="P" THEN 330

310 IF K$o"E" THEN 290

320 CLOSE 1:END

330 GOSUB 1000

340 IF SC=4 THEN GOSUB 5000

350 IF INT(MS/I3)=(MS/I3) THEN SC=3:GOTO

{SPACE}390
360 IF INT(MS/I2)=(MS/I2) THEN SC=2:GOTO

{SPACE}390
370 IF INT(MS/I1)=(MS/I1) THEN SC=1:GOTO

{SPACE}3 90

380 GOTO 440

390 ON SC GOSUB 4000,3000,2000

400 FOR J=l TO 4:MT=I4*J

410 IF (MN+I1)>MT AND MN<MT THEN MN=MT:GO

TO 440

420 NEXT

430 MN=MN+I1

440 PRINT#1,"":PRINT#1,"NEXT MAINTENANCE

[SPACE}DUE AT";MN:"MILES"

450 PRINT#1,""

460 CLOSE 1:END

999 REM ** HEADING FOR CHECKLIST

1000 PRINTU, "VEHICLE MAINTENANCE CHECKLI

ST FOR "rM$

1010 PRINT#1

1020 PRINT#1,"MILEAGE:";MC,"DATE:^13 Q%

1030 PRINT#1

1040 PRINT#1,"SCHEDULED MAINTENANCE FOR "

;MS;" MILES"

1050 PRINT#1

1100 RETURN

1999 REM ** INTERVAL 3 MAINTENANCE ITEMS

2000 PRINTU,"L£@H CLEAN CARBURETOR CH

OKE MECHANISM & LINKAGE"

2010 PRINT#1, "L_g@B<a REPLACE AIR FILTER"

2020 PRINT#1,"L£@|f REPLACE SPARK PLUGS

2030

2040

2050

2060

2070

2999

3000

3010

3020 PRINT#1, "L£@|_@ CHECK EXHAUST SYSTE

M"

3030 PRINTU,"LB@3£ CHECK CLUTCH PEDAL

{SPACEjFREE PLAY"

3040 PRINT#1, "L&@^ CHECK V-BELT ADJ &

{SPACE}CONDITION"

3050 PRINTU, "Lg@^ CHECK LIGHTS AND SW

ITCHES"

3060 PRINT#1, "LE@1_@ CHECK HEADLIGHT AIM"
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PRINT#1, "L^li REPLACE V-BELT"

PRINTU, "Lg@^i? DRAIN FLUSH & REFIL

L COOLING SYSTEM"

PRINT#1, "Lg(ai_@ CHECK BRAKE FLUID L

EVEL & CHECK FOR LEAKS"

PRINT#1, "Lg@3_@ CHECK REAR BRAKE LI

NINGS & WHEEL CYLINDERS"

PRINTU, "L£@3(3 CHECK REAR WHEEL BE

ARlNG FOR GREASE LEAKS"

REM ** INTERVAL 2 MAINTENANCE ITEMS

PKINT#1, "L^E_@ REPLACE OIL FILTER"

PR1NT#1, "LE@3@ CHECK VALVE CLEARAN

3070 PRINTU,"L&@3@ CHECK WINDSHIELD WI

PERS & WASHER"""

■3080 PRINT#1,"LE@3^ CHECK BATTERY"

3090 PRINTU, "jj@3{a CHECK CHARGING & ST
ARTING SYSTEM11"

3100 PRINTU, "LE@^ CHECK BRAKE FLUID L

EVEL"

3110 PRINTU,"L§@3@ CHECK BRAKE PADS"

3120 PRINTU, "Mc^t CHECK BRAKE ADJ (PE
DAL HEIGHT)"

3130 PRINT#1, "L£@3l3 CHECK BRAKE LINES &
HOSES"

3140 PRINTU, "Lj@3^ CHECK BRAKE LIGHTS"
3150 PRINTU, "Lgia 3 @ CHECK TIRES, WEAR,

{SPACE}DAMAGE, AIR PRESSURE"

3160 PRINTU, "L^if CHECK BALL JOINT &

{SPACEjTIE ROD DUST SEALS"

3170 PRINTU, "Lg@2@_ CHECK STEERING PLAY
it

3180 PRINT#1,"LE@3£ CHECK STEERING GEAR

BOX BOOTS"

3190 PRINTU, "L&@3£ CHECK WHEEL CAMBER

{SPACE}& TOE"

3200 PRINT#1,"L&@3£ LUBRICATE DOOR HING

ES & CHECKS"

3210 PRINTU, HLE@3@. LUBRICATE HOOD, TRU

NK HINGES & LOCKS"

3220 PRINT#l,"LE@3i LUBRICATE THROTTLE

{SPACE}LINKAGE, CLUTCH LINKAGE, ETC.

3999 REM ** INTERVAL 1 MAINTENANCE ITEMS

4000 PRINT#l,"Lg@^ CHANGE ENGINE OIL"

4010 PRINT#1,"LB@§<3 CHECK COOLING SYSTE

M"

4100 RETURN

4999 REM ** INTERVAL 4 MAINTENANCE ITEMS

5000 PRINT#l,"Lg@3^ CHECK IGNITION TIMI

NG & ADJ AS REQUIRED"

5010 PRINTU, "LB@1^ REPLACE FUEL FILTER
ii

5020 PRINTU, "LE@3@ CHECK FUEL SYSTEM F
OR LEAKS"

5030 PRINT#l,"Lg@^ CHECK IGNITION CABL

ES & REPLACE AS REQUIRED"

5040 PRINTU, "L&@|I3 CHECK FUEL, WATER &

FUEL VAPOR HOSES & REPLACE AS REQUI

RED"

5050 PRINTU, "Lg{a3£ CHECK CRANKCASE EMI
SSION CONTROL SYSTEM & CLEAN AS REQU

IRED"

5060 PRINTU, "Lg@^ CHECK EVAPORATIVE E

MISSION CONTROL SYSTEM FOR LEAKS/CLO

GGING"

5070 PRINTU, "LE@3(a REPLACE CANISTER"

5080 PRINTU, "L§@if REPLACE BRAKE FLUID
ti

5100 RETURN

Program 2: Micro Mechanic—Atari Version

80 OPEN #1,4,0,"K5"sTRAP 6000:REM TU

RN ON PRINTER

90 DIM DA*(30),M*(35),PR*(10)

100 GRAPHICS 17:POSITION 3,7:? #6;"M

Ictd Mechanic":FOR T=l TO 1S00:N

EXT T

110 I 1=7500: 12=15000: 13 = 30000: 14 = 500

00

120 GRAPHICS 0:? :? "What is the dat

e ":INPUT DA*

130 ? :? "What model is ycur car? ":

INPUT M*



„ Jumpon
10monsters,

64screensand
$10,000

withPogoJoe.
AMutated Wbnderwhisk whisks bv. ^i^F Keen bouncingJoe to originalAMutated Wonderwhisk whisks by.

The SpinningTop almost topples him!

Close.But Pogojoe

bounces back.Bouncing

from cylinder to cylin

der, screen to screen,

Pogo Joe racks up point

after point.

You guide him from

cylinder to cylinder, changing the color on

top of each.Change the top ofeach cylinder

on a screen,then youVe
on to the next

The more screens

you complete, the

nastier the monsters

you face,and the faster

they attack.

Press the fire

button! Jump two cylin

ders to safely.Hop into

a transport tube,and

then whoosh! Pogo Joe
appears across the

screen. Jump on an

escaping monster. Blam! Ifs gone in a flash!

Only to reappear out of thin air.

Keep bouncingJoe to original

music on realistic 3-dimensional

cylinders. All the characters in

this rollicking

game are

also 3-dimensional and
fully animated.The

graphics almostjump

off the screen, leaving

the arcades behind.

Whafs ahead with Pogojoe^is $10,000.
Simply tell us what magic word appears

after PogoJoe's tenth

screen. If your name

is drawn from
among the correct

answers you'll win

' $10,000!
No purchase is

necessary. "Vbu'll

find entry forms at

any store that sells Screenplay™ games.

But if you don't win you can't lose. Pogo

Joe™ is so much fun you'll jump

for joy no matter what

■screenplay
Box3558,ChapelHill,NC27514 800-334-5470

Pogojoe in 48-64Kon_ theAtariand Commodore 64.Seeyour localsoftware dealer.



140

1

1

1

1

1

50

60

70

80

90

20 0

2

2

2

2

10

20

30

40

50

200

MT<=MS THEN 3

260

270

280

2 90

300

310

320

325

330

34 0

350

360

370

380

390

400

4 10

420

430

440

450

460

999

1000

1010

1020

1030

1040

1050

1 100

1999

200 0

2010

2020

2030

2040

2050

2060

2070

2999

? :? "What is your current milea

ge? ":INPUT MC

PRINT :PRINT

FOR J=0 TO 29

M1=I 1*J:M2=I 1 * ( J + l ) +1000

IF MC::=M1 AND MC<=M2 THEN

NEXT J

MS=M1+I1:MN = MS

FOR J=1 TO 4:MT=I4*J

IF (MT+1000) ::=MC AND

MS=MT:SC=4:GOTO 240

NEXT J

IF MC ;MS THEN 260

? "Maintenance due in ";MS-MC;

mileB":GOTD 270

? MS;" Mile maintenance":? "is

;MC-MS;" miles overdue"

? :? "Press: <P> for checklist

? "Press: (E) to end program"

GET #1,K

K=ASC("P") THEN 325

;-ASC ( "E" ) THEN

IF

IF K<

END

OPEN #2,8,0,"P:"

TRAP 6000:GOSUB 1000

IF SC=4 THEN SOSUE 5000

THEN SC = :

IF INT(MS/13)=(MS/13) THEN SC= 3:

GOTO 390

IF INT(MS/I2)=(MS/I2)

GOTO 390

IF INT (MS/I 1 ) - (MS/I 1 )

GOTO 390

GOTO 440

ON SC GOSUB 4000,3000,

FOR J=l TO 4:MT=I4*J

IF CMN+I1)>MT AND MN<MT

MT:G0TO 440

NEXT J

MN=MN+I1

LPRINT :LPRINT

DUE AT ";MN;"

PRINT #2

CLOSE #2:END

REM ** HEADING

THEN SC=1: ■*

•.000

THEN MN=

"NEXT MAINTENANCE

MILES"

PRINT #2

HECKLIST

PRINT #2

PRINT #2

DA*

PRINT

PRINT

FOR

PRINT

FOR

"VEHICLE

FOR ":M*

CHECKLIST **

MAINTENANCE C

"MILEAGE: ";MC; ON

#

MAINTENANCE#2,"SCHEDULED

;MS:" MILES"

#2

RETURN

REM ** INTERVAL

TEMS **

PRINT #2,"E 3: CLEAN CARBURETOR

CHOKE MECHANISM & LINKAGE"

MAINTENANCE I

PRINT

ER"

PRINT

UGS"

PRINT

PRINT

E 3: REPLACE AIR FILT

E 3: REPLACE SPARK PL

3:

3 :

REPLACE V-BELT"

DRAIN FLUSH & RE

FILL COOL INS SYSTEM"

PRINT #2, " E 3: CHECK BRAKE FLUI

D LEVEL & CHECK FOR LEAKS"

PRINT #2,": 3 : CHECK REAR BRAKE

LINING & WHEEL CYLINDERS"

PRINT »2J"[ 3: CHECK REAR WHEEL

BEARING FOR GREASE LEAKS"

MAINTENANCE IREM ** INTERVAL

TEMS **

3000 PRINT #2,"t 3 : REPLACE
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30 10

3020

3030

3040

3050

3060

307 0

3080

3090

3100

31 10

3120

3130

3140

3150

3160

3170

3180

3190

3200

32 10

3220

3999

4000

4010

4100

4999

5000

5010

5020

5030

50 4 0

50 50

5060

5070

C 3: CHECK

3: CHECK

3: CHECK

CHECK

ER"

PRINT #2

RANCE"

PRINT #2,"£

STEM"

PRINT #2., " E

AL FREE PLAY"

PRINT #2, '■ E 3 :

. S< CONDITION"

PRINT #2,"E 3: CHECK

SWITCHES"

PRINT #2,"C J : CHECK

AIM"

PRINT #2, " E 3: CHECK

WIPERS & WASHER"

PRINT #2,"E 3: CHECK

PRINT #2,"E 3: CHECK

STARTING SYSTEM"

PRINT #2,"E 3: CHECK

D LEVEL"

PRINT #2,"C 3: CHECK

VALVE CLEA

EXHAUST SY

CLUTCH PED

V-BELT ADJ

LIGHTS AND

HEADLIGHT

WINDSHIELD

BATTERY"

CHARGING &

BRAKE FLUI

BRAKE PADS

OIL FILT

PRINT #2,"E 3: CHECK BRAKE ADJ.

(PEDAL HEIGHT)"

PRINT tt2,"C 3s CHECK BRAKE LINE

S Si HOSES"

PRINT #2, " E 3: CHECK BRAKE LIGH

TS"

PRINT #2,"E 3: CHECK TIRES, WEfi

R, DAMAGE, AIR PRESSURE"

PRINT #2,"C 3: CHECK BALL JOINT

S< TIE ROD DUST SEALS"

PRINT #2,"C 3: CHECK STEERING P

LAY"

PRINT #2,"E 3: CHECK STEERING G

EAR BOX BOOTS"

PRINT #2,"E 3: CHECK WHEEL CAMS

ER & TOE"

PRINT #2,"E 3: LUBRICATE DODR H

INGES & CHECKS"

PRINT #2,"[ 3: LUBRICATE HSOD,

TRUNK HINGES Z< LOCKS"

PRINT #2,"E 3: LUBRICATE THROTT

LE LINKAGE, CLUTCH LINKAGE, ETC

REM ** INTERVAL 1 MAINTENANCE I

TEMS **

PRINT #2,"E J: CHANGE ENGINE 0 1

L"

PRINT #2,"E 3: CHECK COOLING SY

STEM"

RETURN

REM ** INTERVAL 4 MAINTENANCE I

TEMS * *

PRINT #2,"E 3: CHECK IGNITION T

I MING S< ADJ . AS REQUIRED"

PRINT #2,"E 3: REPLACE FUEL FIL

TER"

PRINT »2,"E 3: CHECK FUEL SYSTE

M FOR LEAKS"

PRINT #2,"E 3: CHECK IGNITION C

ABLES ?< REPLACE AS REQUIRED"

PRINT #2,"E 3: CHECK FUEL, WATE

R & FUEL VAPOR HOSES ?< REPLACE

AS REQUIRED"

PRINT #2,"C 3: CHECK CRANKCASE

EMISSION CONTROL SYSTEM Si CLEAN

AS REQUIRED"

PRINT #2,"E 3: CHECK EVAPORATIV

E EMISSION CONTROL FOR LEAKS/CL

OGGING"

PRINT #2,"E 3: REPLACE CANISTER'

PRINT #2,"E 3: REPLACE BRAKE FL

UID"



If you wanted to bet on the horses, you'd get advice from somebody who'd been a success at betting on the horses.
So it's only reasonable to demand that the blackjack program you buy be one with a PROVEN system from a PROVEN winner at

blackjack. Not from some anonymous programmer who can't change the filter in his coffec-maker. Not from some Sunday afternoon sports
analyst, but from a man whose 'Winningest System" earned him appearances on CBS Television's 60 Minutes — and a penthouse in Las Vegas
Ken Uston.

Now, Ken Uston and Intelligent Statements can help make you a winncr'three ways — three ways that add up to make Ken Uston s
Professional Blackjack, truly the winningest blackjack program over!

Ken Uston s Professional Blackjack is a real

winning program, with features unavailable

on any other program at any other price. It's

the most complete and realistic blackjack

game money can buy. You'll meet the same

playing opportunities that you'd face at a real

blackjack table — at your choice of over 70

Nevada and Atlantic City casinos, each with

its own set of rules and variations Or you

can create your own casino, manipulating

sixteen different game variables to produce

WINNING FEATUi:.

A- -Die Program

an unbelievable 39,813.120 different playing

situations. Select the number of decks in the

shoe, vary the dealing speed, and much,

much more. And all your data is accurately

displayed, so you can play the strategy you

like and get the feedback you need to win

Ken Uston s Professional Blackjack is the

most thorough and authoritative teaching

system you can buy. Now you can learn all of

Ken Uston's computer-optimized card-

counting strategies, from basic to advanced

levels Menu-driven interactive drills -

augmented by superb documentation — lead

you through each skill level At any point you

can choose to see accurate running counts,

continuous statistical evaluations, discard

deck totals and instructional prompts, com

plete with sound effects, So you develop and

refine the skills you need to WIN BIG.

WINNING FEATUREJ2

An Die free Offer

In the package containing this winning pro

gram, we'll include, absolutely free, a coupon

that entitles you to a free copy of Million

Dollar Blackjack. Ken Uston's authoritative

text on the game of blackjack — an $ I 8.95

value! This book fully describes the blackjack

system that won Ken Uston a reputation as

the world's foremost blackjack player and

rocketed him to nationwide fame in his ap-

perances on 60 Minutes. This is the system

that made Uston such a threat to casinos that

he's been barred from their playing tables -

and it's implemented fully in this program and

described in-depth in this book. If you want

to investigate the reasoning behind the win

ningest blackjack system ever designed, this

book is a must. If you want to LEARN the

system, quickly aixi painlessly, this program is

a must. Were offering you both — at a

winning price.

he's been barred from their playing tables IBM PC REQUIREMENTS: 48K RAM. disk winningest blackjack player. Only from Intelh-
and it's implemented fully in this program and drive. PC-DOS'. 80-cruracter display. Color gent Statements. Try your dealer — or. if he
described m-depth in this book. If you want and monochrome versions supplied with each doesn't have it. call 1-800-334-5470 today,

to investigate the reasoning behind the win- package. Be a winner with Intelligent Statements

ningest blackjack system ever designed, this APPLE II" REQUIREMENTS: DOS 3.3. software.

book is a must. If you want to LEARN the 48K RAM, disk drive, 40-character display.

system, quickly ai>d painlessly, this program is OSBORNE I™ REQUIREMENTS: Standard tfl tflBitfl tflBaB^lfflM ■
a must. We're offering you both — at a Osborne I package. VI ||l|l|] l|S||f
winning price ATARI" 400 800 1200 REQUIREMENT Will UVllUIUf

48K RAM and one disk drive. *
Display shows actual photograph of IBM PC Division ofIntelligent Statements
version. Apple and Atari color graphics and Os-

for TRS-80'' and other brands will be available

shortly.

'IBMPCandPCDOSarrtradenxarksaflBM "Apple. Oiborne. Alan and TRS-80 an? trademarks of Appfc Computer, Inc . Osborne Compute/ Coip . Atari tnc . and Tandy Cotp , respectively

An Unbelievably Lot/ Pnce

The price for the winningest blackjack sys

tem ever is a winner, too. Including the

software, the coupon and thorough docu

mentation. Ken Uston's Professional Blackjack

is an amazingly low $69.95. There are other

programs that cost less and offer less. There

are other programs that cost more and still

offer less. This program is the winner, hands

down.

Don't bet your money on losers. Play the

system that made Ken Uston the world's

winningest blackjack player. Only from Intelli

gent Statements. Try your dealer — or. if he

doesn't have it. call 1-800-334-5470 today.

Be a winner with Intelligent Statements

software.

screenplay
Division ofIntelligent Statements



5100 RETURN

600 0 PRINT :PRINT "Please

ur printer, and then

11 : INPUT PR*

6010 GOTD 330

turn on yo

hit RETURN

Program 3:
Micro Mechanic -TI-99/4A Version

100

102

104

110

115

120

125

130

135

140

142

144

146

150

160

170

175

180

190

196

200

210

214

218

221

222

223

230

240

250

252

255

260

265

268

270

2S0

290

300

310

320

330

34 0

350

353

356

360

363

366

370

373

376

380

390

400

410

412

413

415

11=7500

12=15000

13=30000

14=50000

CALL CLEAR

PRINT TAB(6);"MICRO

PRINT

PRINT "DATE

DATE*

MECHANIC"

(eg., 10/25/1983)

INPUT

PRINT

INPUT "MODEL OF CAR ?":MAKE*

PRINT

INPUT "CURRENT MILEAGE ? " : MC

PRINT

FOR 3 = 0 TO 29

M1 = I 1 *J

M2=I1*(J+1)+1000

IF (MC> = M1 > * (MC<=M2) THEN 196

NEXT J

MS=M1+I1

MN=MS

FOR J=1 TD 4

MT=I4*J

IF (<MT+1000>5=MC)*(MT<=MS>THEN

2 2 3

NEXT J

GOTO 240

MS = MT

SC=4

IF MOMS THEN 260

PRINT "MAINTENANCE DUE IN ";M5-

MC;" MILES"

PRINT

GOTO 270

PRINT MS;" MILE MAINTENANCE IS"

MC-MS;" MILES OVERDUE

(P)

(E)

S>

PRINT

PRINT

PRINT "PRESS

PRINT "PRINT

CALL KEY<0,K,

IF K=80 THEN 330

IF KO69 THEN 290

STOP

GOSUB 1000

IF SC=4 THEN 5000

IF INT(MS/13)

SC=3

GOTO 390

IF INT<MS/12)

SC=2

GOTO 390

IF INT(MS/I 1)

SC=1

GOTO 390

GOTO 440

ON SC GOSUB 4000,3000,

FOR 3=1 TO 4

MT=I4*J

IF ( (MN+I 1 )

NEXT J

GOTO 430

MN=MT

FOR CHECKL

TO END"

(MS/13)THEN 360

£ MS/I 2)THEN 370

(MS/I 1 )THEN 380

000

420

430

440

450

460

465

997

1000

1005

1010

1020

1030

1040

1050

1 100

1999

2000

2010

2020

2030

2040

2050

2060

2070

2999

3000

3010

3020

NEXT MAINTENANCE

MILES11

GOTO 440

MN=MN+I1

PRINT #1

PRINT #1:

AT " ; MN; "

CLOSE #1

STOP

REM ** HEADING

OPEN #ls"RS232

PRINT #1:"VEHI

R ";MAKES

PRINT #1

PRINT ttl:

;DATE*

PRINT #1

PRINT #1:

E FOR ";MS;

PRINT #1

RETURN

REM ** INTERVAL

ITEMS **

PRINT #1:M( ), : CLEAN

R CHOKE MECHANISM S<

DUE

3030

1ST" -r3040

3050

3060

3070

3080

3090

3100

3110

3120

3130

3140

>MT)*(MN<MT)THEN 415 3150

160

FOR CHECKLIST

LE CHECKLIST FO

MILEAGE:

SCHEDULED

MILES"

MC ON

MAINTENANC

3 MAINTENANCE

CARBURETO

LINKAGE"

PRINT

TER"

PRINT

LUGS"

PRINT

PRINT

EFILL

PRINT

ttls'M ): REPLACE AIR FIL

#!:"< ): REPLACE SPARK P

#ls"< )

#i:"( )

COOLING

#1:"< )

3<

REPLACE V-BELT"

DRAIN FLUSH & R

SYSTEM"

CHECK BRAKE FLU

ID LEVEL 3< CHECK FOR LEAKS"

PRINT #1:"( >: CHECK REAR BRAK

E LINING & WHEEL CYLINDERS"

PRINT #1:"( ): CHECK REAR WHEE

L BEARING FOR GREASE LEAKS"

REM ** INTERVAL 2 MAINTENANCE

ITEMS

PRINT

TER"

PRINT Hi

ARANCE"

PRINT #1 : " < >: CHECK EXHAUST S

YSTEM"

PRINT #1:'M ): CHECK CLUTCH PE

DAL FREE PLAY"

PRINT #1:"( ): CHECK V-BELT AD

J S< CONDITION"

#1:"( ): REPLACE OIL FIL

! ) CHECK VALVE CLE

PRINT #1:"

D SWITCHES

PRINT #is"

AIM"

PRINT #!:"

D WIPERS S<

PRINT #li"

PRINT #1 : "

& STARTING

PRINT #1 : "

ID LEVEL"

PRINT #!:"

S"

PRINT #1:"

< ): CHECK LIGHTS AN

< ): CHECK HEADLIGHT

< ): CHECK WINDSHIEL

WASHER"

< ): CHECK BATTERY"

( ): CHECK CHARGING

SYSTEM"

( ): CHECK BRAKE FLU

( ): CHECK BRAKE PAD

< >: CHECK BRAKE ADJ

(PEDAL HEIGHT)

PRINT #1:"<

ES & HOSES"

PRINT #ls"(

HTS"

PRINT ll>u(

AR, DAMAGE,

PRINT #ls"(

T & TIE ROD

): CHECK BRAKE LIN

): CHECK BRAKE LIG

): CHECK TIRES WE

AIR PRESSURE"

): CHECK BALL JOIN

DUST SEALS"
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Five Easy Ways

To Clean Up Your Finances.

actual screen display 'Indicates function being shown

Chart of Accounts

'Checkbook Maintenance

Check Search

Prints Checks

'Detail Budget Analysis

Summary Budget

Analysis

Income/Expense

Statements

Net Worth Statement

Appointments Calendar

Payments Calendar

'Color Chart Package

Mailing List

•Spreadsheet

Compatible with

Finance 1, 2 and 5

'Income Tax

Prints forms

Most schedules

Uses Finance 1, 2 and 4

^Complete Personal Accountant" ^

Whether you're cleaning up at home or around the of

fice, there's NOW a COMPLETE line of money manage

ment software that will attend to all the details, while

letting you see the whole financial picture. The Com

plete Personal Accountant's exclusive combination of

easy to use programs give the wise investor a quick and

dependable way to control finances and plan for the

future.

FINANCE 1 gets you organized with a standard chart of

accounts adaptable to any situation. The Checkbook

Maintenance program with lull screen editing and special

'Help' commands let you find any check by any field.

You can flag tax deductibles, reconcile your bank

statement, print checks and more.

FINANCE 2 tells you where your money is,

where it's going and where it's coming

from. The Detail and Summary Budget pro

grams show exactly where you're spending

your money. The Income/Expense and Net

Worth programs provide professional-

looking statements that can be printed

with any 80 column printer.

FINANCE 3 separates the CPA from the

competition. No other finance package for

the home or small business gives you Ap

pointments and Payments Calendars for scheduling your time and money.

Few packages offer the ability to chart each account in color. And only the

CPA Includes a mailing list with a 1200 name capacity*. All reports are print

able with an 80 column printer.

FINANCE 4 lets you determine the "what if*s" of your financial future. With

this easy to learn spreadsheet you'll spend more time making decisions and

less time crunching numbers.

FINANCE 5, The Tax Handler", uses your files from Finance 1, 2 and 4 to com

plete your taxes in a fraction of the normal time.

The Complete Personal Accountant™ line of money manage

ment software is simply the most comprehensive, easy to

use financial software available anywhere.

Finance 1
Finance 2

Finance 3

Finance 4

Finance 5

SAVE when you

purchase Finance 1, 2
and 3 as a set

Disk

39.96
29.95

29.95

29.95

59.95

79.95

Cassette

34.95

24.9S

24.95

24.95

54.95

74.95

Available for Atari 4001800/1200", Commodore 64",

IBM PC; THS 60 Color and Vic 20"

Prices subject to change without notice. Add $3.00

tor postage and handling.

Ask you local deal to see a running demo or call

1-800-334-SOFT lo order direct.

'Varies according to computer.

a division of

p.o. box 3470, department c, chapel hill, north Carolina 27514
rfuturehouse



#1:M( ): CHECK STEERING

STEERING

WHEEL CAM

DOOR

3170 PRINT

PLAY"

3180 PRINT #1:"( ): CHECK

GEAR BOX BOOTS"

3190 PRINT #1:"( ): CHECK

BER & TOE"

3200 PRINT #1:"C ): LUBRICATE

HINGES & CHECKS"

3210 PRINT #!:"( ): LUBRICATE HOOD,

TRUNK HINGES & LOCKS"

3220 PRINT #i:"( ): LUBRICATE THROT

TLE LINKAGE. CLUTCH LINKAGE, E

TC. "

3999 REM ** INTERVAL 1 MAINTENANCE

ITEMS

4000 PRINT

IL"

4010 PRINT #1:

YSTEM"

4020 RETURN

4999 REM ** INTERVAL

ITEMS

5000 PRINT #1:"( >

TIMING & ADJ

5010 PRINT #1:"< >

L T E R "

5020 PRINT #1:"( )

EM FOR LEAKS"

5030 PRINT #!:"( ): CHECK IGNITION

CABLES & REPLACE AS REQUIRED"

5040 PRINT #1 : " < >: CHECK FUEL, WAT

ER 8< FUEL VAPOR HOSES & REPLAC

E AS REQUIRED"

5050 PRINT #1:"( >: CHECK CRANKCASE

EMISSION CONTROL SYSTEM & CLE

AN AS REQUIRED"

5060 PRINT #1:"( ): CHECK EVAPORATI

VE EMISSION CONTROL SYSTEM FOR

LEAKS/CLOGGING"

5070 PRINT #1:

R"

5080 PRINT #1:

L U I D "

5100 GOTO 350

260

270

280

290

300

310

320

330

340

350

PRINT "YOUR ";MS;" MILE! MAINTENANC

E ": PRINT : PRINT "IS ";MC - MS;"

MILES OVERDUE-

PRINT : PRINT "PRESS:": PRINT

P TO PRINT CHECKLIST"

PRINT " E TO END PROGRAM"

GET K«: IF K* = "" THEM 290

1 THEN 330

"E" THEN 29CI

PRINT

IF K* =

IF K* <

END

PR# 1: GDSUB 1000

IF SC = 4 THEN GOSUB 5000

IF INT (MS / 13)

SC = 3: GOTO 390

(ME! / 13) THEN

360 IF INT (MS / 12) = (M£i / 12) THEN

#!:"( ): CHAIMGE ENGINE O

( ): CHECK COOLING S

4 MAINTENANCE

CHECK IGNITION

AS REQUIRED"

REPLACE FUEL FI

CHECK FUEL SYST

SC = 2: GOTO 390

370 = (MSI / ID THENIF INT (MS / ID

SC = 1: GOTO 390

380 GOTO 440

390 ON SC GOSUB 4000, 3000, S!000

400 FDR J = 1 TO 4:MT = 14 « J

410 IF MT < (MN + ID AND NT > MN THEN

MN = MT: GOTO 440

420 NEXT

430 MN = MN + II

440 PRINT : PRINT "NEXT MA]NTENENCE DU

E AT ";MN;" MILES"

450 PRINT

460 PR# 0: END

999 REM ** HEADING FDR CHECKLIST

1000 PRINT "VEHICLE MAINTENANCE CHECKL

1ST FOR ";M*

PRINT

PRINT "MILEAGE:";MC,"HATE ";DA*

1010

1020

1030

1040

( >: REPLACE CANISTE 2000 PRINT "( >

PRINT

PRINT "SCHEDULED MAIN"ENANCE FOR

";M5;" MILES"

1050 PRINT

1060 RETURN

1999 REM ** INTERVAL 3 MAINTENANCE I

TEMS

CLEAN CARHURETOR CHOK

E MECHANISM

( ): REPLACE BRAKE F

Program 4: Micro Mechanic—Apple Version

110

120

130

140

150

160

170

180

190

200

210

220

230

240

250

15000:13 30000:14 =II = 7500:12

50000

HOME : INVERSE : PRINT : PRINT : HTAB

14: PRINT "MICRO MECHANIC ": PRINT

: NORMAL

INPUT "ENTER DATE (IE., 10/26/83)

? ";DA«: PRINT : PRINT : INPUT "MO

DEL OF CAR ? ";M*

PRINT : PRINT i INPUT "CURRENT MIL

EAGE ? ";MC

PRINT

FDR J = 0 TO 29

Mi-M*J:M2=I1*

0

IF MC > = Ml AND MC

200

NEXT

MS = Ml + I1:MN = MS

FOR J = 1 TO 4:MT

IF <MT + 1000) >

MS THEN MS = MT:SC

NEXT

IF MC > MS THEN 260

PRINT "MAINTENANCE DUE IN ";MS - M

C; " MILES": GOTO 270

2010

2020

2030

2040

2050

2060

2070

2999

3000

3010

PRINT

PRINT

PRINT

PRINT

11 (

11 <

L COOLING SYSTEM'1

PR I NT "< )

EL & CHECK FOR LEAKS"

PRINT "( )

NGS & WHEEL

PRINT "( )

& LINKAGE"

REPLACE AliR FILTER"

REPLACE SF>ARK PLUGS"

REPLACE V--BELT"

DRAIN FLUJJH AND REFIL

CHECK BRAKE FLUID LEV

CHECK REAFt BRAKE LINI

CYLINDERS"

(J + 1) + 100

= M2 THEN

= 14 * J

= MC AND MT < =

4: GOTO 240

CHECK REAFt WHEEL BEAR

INGS FDR GREASE LEAKS"

REM ** INTERVAL 2 MAINTENANCE ITE

MS

PRINT "( ): REPLACE O;:L FILTER"

PRINT "( ): CHECK VALVE CLEARANCE

EXHAUST SYSTEM"

CLUTCH PEDAL FR

V-BIiLT ADJ & CO

LIGHTS AND SWIT

HEADLIGHT AIM"

WINDSHIELD WIPE

BATTERY"

CHARGING & STAR

3020

3030

3040

3050

3060

3070

30B0

3090

PRINT "( ):

PRINT "( ):

EE PLAY"

PRINT "( ):

NDITION"

PRINT "( ):

CHES"

PRINT "< ):

PRINT "( ):

RS it WASHERS'

PRINT "< ):

PRINT "( ):

TING SYSTEM"

CHECK

CHECK

CHECK

CHECK

CHECK

CHECK

1

CHECK

CHECK
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STRUGGLED BY BAD SOFTWARE?

ES

Here comes

the new generation of SM's

program series for the 64.

Jill TEXT64
The professional wordprocessor with

more than 80 functions tike multi-color

selection, up to 120 columns/line without additional

hardware, find Er replace, enhanced blockhandling, direct-access

to SM-ADREVA-IHos, and all the other usual features.

JlllADREVA64
Ymir personal professional address-file-system. Up to 620 addresses per disc

in direct access. Including 5 extra lines for individual text/record.

Totally menue-driven. Powerful editing and back-up facilities. ■ v<i60

Several hardcopy features. 0NL>5

JillKIT64
The famous programming tool with powerful basic extentions like merge, find,

renumber, dump, trace, enhanced floppy-monitor (disc-doctor) and high

efficient machine-language-monitor with built-in assembler, disassembler,

trace and lots of more helpful features. Really a golden tooll

ONLY S 60

JillISM64
This Index-sequential file manager gives you a new dimension on direct access

files. Up to 40 keys, various length for each record and up to 10 files can be handled

at the same time by this sophisticated module. How could your programs survive

without SM-ISM?

PLACE YOUR CHECK OR MONEY ORDER NOW!

SM SOFTWARE INC.

252 Bethlehem Pike

Colmar. PA 18915

EVERY SHIPMENT

INCLUDES DISC

AND MANUAL.

SOFTWARE MADE IN MUNICH

Dealer inquiries invited.



3100

3110

3120

3130

3140

3150

3160

3170

3180

3190

3200

3210

3220

3999

4000

4010

4020

4999

5000

5010

5020

5030

5040

): CHECK BRAKE FLUID LEVPRINT "<

EL"

PRINT "<

PRINT "<

L HEIGHT)

PRINT "(

OSES"

PRINT "(

PRINT "(

MAGE, AIR PRESSURE-

PRINT "( ): CHECK BALL JOINT & TI

E ROD DUST SEALS"

PRINT "< ): CHECK STEERING PLAY"

CHECK STEERING GEAR

): CHECK BRAKE PADS"

): CHECK BRAKE ADJ (PEDA

): CHECK BRAKE LINES 8c H

): CHECK BRAKE LIGHTS"

): CHECK TIRES, WEAR, DA

B

): CHECK WHEEL CAMBER &

): LUBRICATE DOOR HINGES

PRINT "<

OX BOOTS"

PRINT "(

TOE"

PRINT "<

& CHECKS"

PRINT ■< ): LUBRICATE HOOD, TRUNK

HINGES & LOCKS"

PRINT "( ): LUBRICATE THROTTLE LI

NKAGE, CLUTCH LINKAGE, ETC. "

REM INTERVAL 1 MAINTENANCE ITEMS

PRINT

PRINT

11 ( ) :

11 < ) :

CHANGE ENGINE OIL"

CHECK COOLING SYSTEM-

RETURN

REM ** INTERVAL 4 MAINTENANCE ITE

MS

PRINT "( ): CHECK IGNITION TIMING

& ADJ AS REQUIRED"

REPLACE FUEL FILTER"

CHECK FUEL SYSTEM FOR

PRINT "( >:

PRINT "( ):

LEAKS"

PRINT "( >: CHECK IGNITION CABLES

Sc REPLACE AS REQUIRED"

PRINT "( ): CHECK FUEL, WATER & F

UEL VAPOR HOSES & REPLACE AS REQUI

RED"

5050 PRINT "( ): CHECK CRANKCASE EMISS

ION CONTROL SYSTEM & CLEAN AS REQU

I RED"

5060 PRINT "< ): CHECK EVAPORATIVE EMI

SSION CONTRDL SYSTEM FOR LEAKS/CLO

GGING"

5070 PRINT "( ): REPLACE CANISTER"

5080 PRINT "< ): REPLACE BRAKE FLUID"

5090 RETURN

Program 5:
Micro Mechanic—TRS-80 Color Computer

Version
100 CLS

1 10 I 1=7500: 12=15000: 13 = 300 00: 14 = 50

00 0

120 PRINT:PRINT:PRINT"MICRO MECHAN I

C":PRINT

130 PRINT"WHAT IS THE DATE (IE.. 10

Z25/83)";:INPUT DA*:PRINT:INPUT

"MODEL OF CAR ";M*

140 PRINT:INPUT-CURRENT MILEAGE ";M

C

150 PRINT:PRINT

160 FOR J=0TO29

17 0 M1 = I1*J:M2=I1* <J + l)+1000

130 IF MO=M1 AND MC<=M2 THEN 200

190 NEXTJ

200 MS=M1+I1:MN=MS

210 FOR J=1TO4:MT=I4*J

220 IF (MT+1000)>=MC AND MT<=MS THE

66 COMPUTE! January 1984

2 30

240

250

260

270

230

290

300

310

320

3 30

34 0

350

360

370

380

390

400

410

420

430

4 40

450

455

4 60

999

1000

1010

1020

1030

1040

1050

1 100

1999

2000

2010

2020

20 30

20 A 0

2050

2060

2070

2999

N MS = MT : SC=4:

NEXTJ

IF MS'CMC THEN 260

PRINT"MAINTENANCE DJE IN ";MS-M

C;" MILES":GOTO270

PRINT MS;"MILE MAINTENANCE":PRI

NT" IS ";MC-MS;" MI_ES OVERDUE"

PRINT:PRINT"PRESS <3) FOR PRINT

OUT'i

PRINT:PRINT-PRESS (£) TO END"

K$=INKEY$:IF K*=""THEN290

IF K*="P" THEN 330

IF K*O"E" THEN 290

END

GOSUB 1000

IF SC=4 THEN GOSUB 5000

IF INT(MS/I3)=(MS/I3)THEN SC=3:

GOTO390

IF INT(MS/I2)=(MS/I2) THEN SC=2

:GOTO390

IF INT<MS/I1)=(MS/I1)TH£N SC=1:

GOTO390

GOTO440

ON SC GOSUB 4000,3000,2000

FOR J=1TO4:MT=I4*J

IF (MN+I1)>MT AND MN<MT THEN MN

=MT:GOTO 440

NEXT J

PRINT

NARCE
PRINT

PRINT

END

REM **

#-2

DUE.

tt-2

#-2

PRINT#-2

AT ";MN;

NEXT MAINTE

MILES"

63999 END11

PRINT#-2,

CHECKLIST

PRINTtt-2

PRINT*-2f

; DA*

PRINT#-2

PRINT#-2,

HEADING FOR CHECKLIST

VEHICLE MAINTENANCE

FOR ";M*

MILEAGE: ; MC; ON

SCHEDULED MAINTENANC

E FOR " ;MS; " MILES"

PRINT#-2

RETURN

REM ** INTERVAL 3 MAINTENANCE

ITEMS

PRINT #-2,"< >: CLEAN CARBURET

OR CHOKE MECHANISE & LINKAGE"

PRINT#-2,"( ): REPLACE AIR FIL

TER"

PRINT#-2.

LUGS"

PRINT #-2,"< )

PRINT #-2, " ( )

REFILL COOLING

PRINT tt-2,

UID LEVEL

PRINT tt-2,

KE LINING

PRINT #-2,

EL BEARING

( ) : REF'LACE SPARK P

re:place v-belt

dfain flush 2<

SYSTEM"

CHECK BRAKE FL

LEAKS"

REAR BRA

11 < >

& CHECK FOR

"i ): CHECK

Si WHEEL CYLINDERS"

" ( ) : CHECK REAR WHE

FOR GRE:ASE LEAKS"

REM ** INTERVAL 2 MAINTENANCE

ITEMS

3000 PRINT #-2

LTER"

3010 PRINT #-2.

EARANCE"

3020 PRINT #-2.

SYSTEM"

3030 PRINT #-2

< ) : REPLACE OIL FI

( ) : CHECK VALVE CL

CHECK EXHAUST

< ) : CHECK CLUTCH P



305 0

30 60

3070

308 0

3 0 9 Si

3100

3 110

3120

3130

3140

3150

3160

3 17 0

3180

3190

3200

32 10

EDAL FREE PLAY"

PRINT tt-2,"< ): CHECK V-BELT A

DJ Sv CONDITION"

PRINT tt-2."( ): CHECK LIGHTS A

ND SWITCHES"

PRINT #-2."t ): CHECK HEADLIGH

T AIM"

PRINT tt-2,"< ;: CHECK WINDSHIE

LD WIPERS & WASHER"

PRINT* -2, " i > : CHECK BATTERY"

PRINT tt-2, " •: > : CHECK CHARGING

£< STARTING SYSTEM"

PRINT tt-2,"( >: CHECK BRAKE FL

UID LEVEL"

PRINT #~2, " < ) :

DS"

PRINT tt-2," < >:

a (PEDAL HEIGHT

PRINT tt-2,"( >:

NES 8< HOSES"

PRINT tt-2," < ):

GHTS"

PRINT tt-2,"< ):

CHECK BRAKE PA

CHECK BRAKE AD

CHECK BRAKE LI

CHECK BRAKE LI

CHECK TIRES, W

EAR, DAMAGE, AIR PRESSURE"

PRINT tt-2,"( CHECK BALL JOI

NT TIE RDD DUST SEALS"

CHECK STEERINGPRINT tt-2,"(

PLAY"

PRINT #-2J"( >: CHECK STEERING

GEAR BOX BOOTS"

PRINT tt-2,"C ): CHECK WHEEL CA

MBER & TOE"

PRINT tt-2,"( ): LUBRICATE DOOR

HINGES ?, CHECKS"

PRINT tt-2,"< ): LUBRICATE HOOD

32 2 0

3999

4000

4010

4 1 00

4999

500 0

5010

50 2 0

5030

504 0

5 05 0

5060

INTERVAL 1 MAINTENANCE

( )

( )

CHANGE ENGINE

CHECK COOLING

4 MAINTENANCE

CHECK IGNITION

ADJ AS REQUIRED"

REPLACE FUEL F):

, TRUNK HINGES & LOCKS"

PRINT tt-2,"i >: LUBRICATE THRO

TTLE LINKAGE, CLUTCH LINKAGE,

ETC. "

REM * *

ITEMS

PRINT tt-2

OIL"

PRINT tt-2

SYSTEM-

RETURN

REM ** INTERVAL

ITEMS

PRINT #-2."( >:

TIMING &

PRINT tt-2

ILTER"

PRINT tt-2, " (. )

TEM FOR LEAKS"

PRINT tt-2.,"( >: CHECK IGNITION

CABLES & REPLACE AS REQUIRED"

PRINT tt-2-"< >: CHECK FUEL, WA

TEP Si FUEL VAPOR HOSES & REPLA

CE AS REQUIRED"

PRINT #-2,"( ): CHECK CRANKCAS

E EMISSION CONTROL SYSTEM & CL

EAN AS REQUIRED"

PRINT tt-2,"( ): CHECK EVAPORAT

IVE EMISSION CONTROL SYSTEM FO

R LEAKS/CLOGGING"

( ) : REPLACE CANIST

( ): REPLACE BRAKE

CHECK FUEL SYS

5070

5080

5100

PRINT

ER"

PRINT

FLUID-

RETURN

tt-2

#-2



Demons

Of Osiris
Steve Hoynal

You must defend your fleet

of base ships against wave

after wave of lightning-fast

Osirian attackers as they

weave and dodge through

your covering fire. The

Osirians do not descend

blindly; they counter your

evasive moves and seek you

out. Theirs is a maniacal

mission. Written for the

unexpanded VIC, versions

are included for 64 and

Atari.

"Demons of Osiris" is a

fast-paced, arcade-style

machine language game.

The object is to shoot

the falling Osirians, but at the same time they'll

use their intelligence to try to destroy you. You

can choose from 240 speed levels, with level 1

being the fastest. You may also choose between

1-240 base ships. Be prepared to battle as many

as eight Osirians at a time.

Your base ship is located at the bottom of the

screen. You control its functions as follows: Press

T to move left, U to move right, and SHIFT to

fire. Pressing the SHIFT-LOCK key will give you

rapid fire. When the screen flashes red it means

you have lost a base ship.

Simple, But Effective

The Osirians have a simple but effective strategy.

They have two moves, a defensive and an offen

sive move. On a defensive move, the Osirians

will dodge your oncoming bullet, moving either

right or left. On the offensive, they will move to

one side of your line of fire. They do not come
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The player defends against descending demons in the VIC

version of "Demons of Osiris."

down directly above you

because it would increase

their chances of being hit.

The Osirians can destroy

your base ship by being

in the space directly

above your base ship,

directly above you and

to the right, and directly

above you and to the

left. On some occasions

they will activate a

special defensive mech

anism which triggers

evasive action around

your missiles.

The strategy is to

keep moving and fire

rapidly. At slow speeds

(25-240), try to aim as

much as possible. At fast speeds (1-24), things

move so quickly it's best just to try to dodge the

Osirians.

You'll Need To Abbreviate

The machine language portion of Demons of Osiris

takes 696 bytes and the BASIC part, which runs

with the machine language portion, is only three

lines long. The machine language portion is in

the form of DATA statements which are POKEd

into memory. The whole program, including the

DATA statements, takes all of an unexpanded

VIC-20's memory.

Because of the VIC's limited memory, most

of the program lines are quite long. You may need

to abbreviate some BASIC keywords (see Appen

dix D of Personal Computing on the VIC-20, which

came with your computer). In particular, you

should use the abbreviation for DATA, D and

SHIFT-A, in lines 35-190.



Don't let price getin theway
ofowninga qualityprinter.

Adding a printer to your computer makes

sense. But deciding which printer to add can be

tricky. Do you settle for a printer with limited

functions and an inexpensive price tag or buy a

more versatile printer that costs more than your

computer? Neither choice makes sense.

Here's a refreshing option—the new, compact

STX-80 printer from Star Micronics. It's the under

$200 printer that's whisper-quiet, prints 60 cps

and is ready to run with most popular personal

computers.

The STX-80 has deluxe features you would

expect in higher priced models. It prints a full 80

columns of crisp, attractive characters with true

descenders, foreign language characters and

special symbols. It offers both finely detailed dot-

addressable graphics and block graphics.

And, of course, the STX-80 comes with Star

Micronics' 180 day warranty (90 days on the

print element).

The STX-80 thermal printer from Star

Micronics. It combines high performance with

a very low price. So now, there is nothing in

the way of owning a quality printer.
L •Manuiaclurer's suggested relall price.

micronics'inc

THE POWER BEHINDTHE PRINTEDWORD.
Computer Peripherals Division

RO- Box 612186. Dallat/R. Worth Airport, TX 75261 (214)456-0052

comPuteicoon

s/jr-OO

ThenewSTX-80printe

foroiuy$199f



Award-WinningHits foryourCommodore

V

SHOPLIFTER

NO*D0m0NI4. VBKltHRtCUOED

CHOPUFTER*

For the Commodore VlC-20.

Sixty-four Americans are being held

hostage behind enemy lines. You've got

to shoot your way in there and bring

them back alive. Sneak over the border,

make your way through heavily fortified

enemy fire, and blast your way back

to safety. It may be a suicide mission,

but somebody's got to do it. America

is counting on you!

SERPENTINE*

For the Commodore VIC-20.

Three huge and evil red snakes are

slithering through the corridors ofa burnt-

out city, closing in on your good blue

serpent from all sides. Move fast, watch

your tail, and try to survive long enough

to let your eggs hatch into reinforce

ments. Swallow the magical frogs or

your enemy s eggs andyou get the

strength to go on! Complex strategy-

action andincreasing levels of difficulty.

•StLfCTEDAS SOME OF THE

"MOSTINNOVATIVE COMPUTER PROGRAMS"

1983 CES SOFTWARE SHOWCASE AWARDS.

:-¥^^SbkS^^js|

Now you can play some of America's hottest

computer games on your Commodore, and get a FREE

introduction to Home Management Software. It's our

way of showing you that action-packed gaming is

•CHOPUFTER-AND "SERPENWr ARE VIC 20 TRANSLATIONS OF OKIGINALS BY DAN GQRUNANO DAVID SNtOER, RESPECTIVELY "CHOPIIFTER-AND SERPENTINE" ARi UCFNSEO FROM BR0DER8UND SOFTWARE. INC



with a Free Software Bonus.

only the beginning of your Commodore's capabilities, games you'll receive a certificate good for one of

It can teach you. Manage your family finances. our Home Management Programs absolutely free.

Even help you buy a new car. And now, for a limited See your Creative Software dealer for complete details,

time only, when you buy one of our specially-marked Get more out of your Commodore. Get Creative!

o w A R

-vie io~AHaxonmaooRE64-utt fRAotMARKsoFcoMMaDORtatcimNics.no 1963CREATIVE SOFTWARE



After typing the program, be sure to SAVE it

before you RUN it. One mistake in the DATA

statements might cause a crash, and you would

have to type the program again.

When you run it, there will be a short wait

while the computer reads the DATA. It will then

ask you for your speed and the number of base

ships you want. Both of these can be from 1 to

240. An average game would use 60 for speed

and 5 for ships. There will again be a short wait,

to allow you time to position your fingers on the

T and U keys. Press SHIFT-LOCK at this time if

you want rapid fire. Otherwise, use SHIFT for

normal fire. When the game is finished, it will

display your score and will repeat the cycle at the

point where it asks for the speed.

If you don't want to type this program into

your computer, I will make you a copy of it on

tape (VIC version only). Send S3 and a self-

addressed stamped mailer to:

Steve Haynal

1325 Olive Ave,

Redlands, CA 92373

Program 1: Demons Of Osiris For VIC

10 POKE52,27:POKE56,27:POKE51,71:POKE55,7

1:PRINT"[CLR}":FORA=6984TO7679:READB:P
OKEA,B;NEXT

15 POKE649,10:INPUT"SPEED";A:INPUT"SHIPS"

;B:IFA>240ORB>240ORA<1ORB<1THEN15

20 POKE7074,A:POKE7039,B:POKE649,0:FORB=0

TO2000:NEXT

25 SYS6984:POKE36869,240:PRINT"{CLR}SCORE

:"PEEK(248)+PEEK(249)*256:GOTO15

35 DATA162,10,169,0,149,247,202, 208,251,1

68,169,59,157,0,30,157,0,31,232,208,24

7,141,15

40 DATA144,169,255,141,5,144,169,15,141,1

4,144,138,157,0,150,157,228,150,232,20

8,247

45 DATA169,6,162,22,157,227,151,202,208,2

50,169,5,133,25 3,200,208,25 3,23 2,208,2

53,169

50 DATA238,133,251,169,31,133,252,169,63,

145,251,165,197,201,50,240,31,201,51,2

40,13

55 DATA140,13,144,162,63,200,208,253,202,

208,250,240,41,165,251,201,249,240,237

,32,202

60 DATA27,230,251,76,196,27,165,251,201,2

28,240,223,32,202,27,198,251,169,63,14

5,251

65 DATA208,215,169,129,141,13,144,169,59,

145,251,96,169,1,44,141,2,240,44,162,6

6, 189

70 DATA161,31,201,61,240,35,202,208,246,1

65,251,56,233,22,133,251,169,61,145,25

1,165

75 DATA251,24,105,22,133,251,140,13,144,1

69,160,141,11,144,141,10,144,232,208,2

53,169

80 DATA30,133,255,169,21,133,254,162,21,1

60,22,177,254,201,61,208,29,32,246,28,

177,254
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85 DATA201,59,240,9,32,14,29,32,232,28,76

,50,28,169,61,145,254,32,232,28,169,59

,145

90 DATA254, 136,208,218,32,232,28,202,208,

210,162,2 2,189,25 5,29,201,61,208,5,169

,59,157

95 DATA2 55,29,202,208,241,140,10,144,140,

11,144,162,66,189,255,29,201,62,240,21

,202,208

100 DATA246,32,86,29,165,141,162,0,232,56

,233,12,176,250,169,62,157,255,29

105 DATA169,31,133,255,169,227,133,254,16

0,22,177,254,201,6 3,240,3,136,208,247

110 DATA132,250,32,246,28,177,254,201,62,

208,6,169,59,145,254,16,27,136,177,25

4,201,62

115 DATA208,7,169,59,145,254,200,16,13,20

0,200,177,254,201,62,208,24,169,59,14

5,254,136

120 DATA32,2 32,28,32,4,29,169,59,160,22,1

53,227,31,136,208,250,76,130,2 7,160,2

2,169,59

125 DATA145,254,136,208,251,162,21,32,246

,28,160,22,177,2 54,201,62,208,3,32,11

3,29,136

130 DATA208,244,202,208,2 36,76,148,2 7,165

,254,24,105,22,133,254,165,255,105,0,

133,255,96

135 DATA165,254,56,233,22,133,254,165,255

,233,0,133,255,96,177,254,201,63,240,

12,201,61

140 DATA208,67,230,248,208,13,230,249,208

,9,169,42,141,15,144,198,253,240,69,1

69,60,145

145 DATA254,165,255,24,105,120,133,255,17

7.2.4.72.169.2.145.254.169.222.141,13

,144,230

150 DATA146,208,252,206,13,144,48,247,104

,145,254,165,2 55,56,233,120,13 3,2 55,1

69,59,145

155 DATA254,141,15,144,96,169,62,145,254,

96,72,138,72,152,72,32,148,224,104,16

8,104,170

160 DATA104.96,160,0,140,14,144,169,27,14

1.1..14..104,104,96,169,240,141,12,14

4,169,59

165 DATA145,254,32,86,29,32ዃ23ዋ,28,138,24

,105,32,10,10,197,141,16,42,177,254,2

01,59,208

170 DATA6,169,62,145,254,16,58,169,48,197

,141,16,12,192,1,240,8,136,169,62,145

,254,200

175 DATA16,40,192,22,240,240,200,169,62,1

45,254,136,16,28,196,250,240,228,48,1

2,136,196

180 DATA250,208,1,200,169,62,145,254,16,1

0,200,196,250,208,1,136,169,62,145,25

4,169,0

185 DATA141,12,144,76,246,28,0,0,0,0,0,0,

0,0,4,168,214,72,37,170,80,20,0,16,56

190 DATA40,40,40,56,16,60,90,255,126,36,6

6,66,36,16,16,16,16,56,124,124,254

BEGINNING PROGRAMMERS

If you're new to computing, please read "How

To Type COMPUTERS Programs" and "A

Beginner's Guide To Typing In Programs."
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The world may be short of oil. And short of jobs. But there's no shortage of entertainment.

Arcades. Movies. Amusement parks. TV Concerts. Records. You've got your choice. And every day
more of you are choosing HesWare™computer games.

That's because only the best games earn the HesWare title. Tough, challenging, arcade quality
action games like Gridrunner,™ Predator,™ Retro BallT™and Robot Panic!

Mind-bending strategy and role playing adventures
like Pharaoh's Curse™ and Oubliette™

Zany new titles that have to be seen to be believed.
Would you believe Attack of the Mutant Camels™??

You don't need an expensive computer to enjoy
HesWare action, either. HesWare programs are available
on cartridge, diskette or cassette for VIC 20JM Commodore 64If

Atari® ancflBM® personal computers.
When you pick up a HesWare game, you know it's ready

for the toughest test of all: beating out the tough competition
for your attention.

HesWare games. Just one of the ways HesWare is
expanding the computer experience. Look for them at your

favorite software retailer.

Pleases the
tough

customer

VIC 20 and Commodore 64 are trademarks of Commodore Electronics Ltd. Atari is a registered trademark of Atari, Inc.

ISM PC is a registered trademark of International Business Machines. Pharaoh's Curse is a trademark of Synapse Software.
Dubliette is a trademark of ISA Software.

Human Engineered Software
150 North \\\\\ Drive
Brisbane, CA 94005
800-227-6703
(in California

800 632-7979)
Dept. C20

Grjdninner Retro Ball Synthesound 5£g Gricfcumer Shamu

r%



Programming Notes, 64 Version

Gregg Peele. Assistant Programming Supervisor

The 64 version of ''Demons of Osiris" (Pro

gram 2) uses seven sprites for the demons

which swoop down relentlessly toward your

base. There are six levels of difficulty in this

version, and you may choose the number of

base ships you want—up to 99 ships per play.

You may use either a joystick (plugged

into port 2) or the keyboard (press T to move

left and U to move right) to move your base

and evade the descending demons. Either

press the joystick fire button (trigger) or one

of the SHIFT keys to shoot at the demons.

SHIFT LOCK can be used for continuous fire.

Press the f7 function key to freeze the pro

gram, then press any other key to continue

play.

UseMLX

To enter the 64 version of Demons of Osiris,

you must first LOAD and RUN MLX, the

Machine Language Editor (which can be

found elsewhere in this issue). When the

MLX program asks for the starting and

ending addresses of Demons, enter 49152

and 51005, respectively. After you've entered

Demons with MLX and SAVEd it to tape or

disk, you can get it back by typing LOAD

"DEMONS",1,1 (for tape) or LOAD "DE

MONS"^, 1 (for disk). Type SYS 49152 to

start the game.

Demons of Osiris was written entirely in

machine language using modular program

ming. The program consists of a series of

routines (modules) which are executed from

a main or "master" loop. This programming

technique allows you to test routines as indi

vidual units. Once you decide that one routine

works correctly, then you can start on the

next routine. Modules used within this pro

gram include a routine to detect collision

between sprites and other sprites, routines

to detect collision between characters and

sprites, and a routine to let any of the eight

sprites cross the notorious seam on the right

of the screen (sprite X-position 255).

The demons appear to wiggle their claws

as they descend toward your base. This is

accomplished by changing the pointer which

defines the location in memory of a particular

sprite image. Each of two areas contains

slightly different "pictures" of the demons.

By alternating rapidly between these pictures

(by changing the sprite pointers), we can

easily animate the crab-like demons.

Program 2: Demons Of Osiris For The 64
Version by Gregg Peele, Assistant Programming Supervisor

49152

49158

49164

49170

49176

49182

49188

49194

49200

49206

49212

49218

49224

49230

49236

49242

49248

49254

49260

49266

49272

49278

49284

49290

49296

169,

212,

198,

169,

000,

141,

169,

206,

247,

169,

192,

141,

:032,

032,

209,

208,

: 207,

:105,

:036,

108,

207,

169,

000,162,

202,208,

169,001,

147,032,

141,102,

142,003,

000,162,

157,000,

169,225,

000,141,

141,248,

039,208,

080,196,

010,194,

207,169,

024,169,

105,036,

036,141,

141,104,

106,207,

207,105,

169,002,

144,032,

,000,

,207,

024,157,

250,032,

141,033,

210,255,

003,169,

141,143,

255,157,

207,202,

141,096,

097,207,

007,169,

032,017,

032,181,

169,000,

255,141,

000,141,

141,100,

102,207,

207,105,

105,036,

036,141,

141,092,

210,255,

207,169,

169,015,

000,000

019,161

208,250

169,232

000,183

003,091

000,011

208,254

207,109

169,069

001,050

196,187

196,021

141,112

021,062

098,218

207,124

105,030

036,225

141,082

110,059

003,228

169,087

000,052

141,050

49302

49308

49314

49320

49326

49332

49338

49344

49350

49356

49362

49368

49374

49380

49386

49392

49398

49404

49410

49416

49422

49428

49434

49440

49446

49452

49458

49464

024,

212,

169,

005,

003,

173,

032,

032,

172,

032,

032,

032,

206,

186,

000,

207,

029,

016,

016,

000,

000,

054,

016,

001,

096,

000,

000,

002,

212,

169,

005,

212,

169,

030,

230,

168,

083,

075,

046,

191,

102,

192,

207,

189,

032,

208,

208,

208,

207,

193,

208,

208,

254,

247,

191,

000,

169,

248,

141,

169,

000,

208,

192,

193,

003,

194,

195,

195,

003,

162,

233,

001,

207,

061,

189,

076,

157,

013,

189,

202,

000,

000,

000,

004,

017,

141,

000,

020,

141,

173,

032,

032,

140,

032,

032,

032,

208,

014,

000,

207,

176,

039,

000,

028,

000,

016,

096,

202,

253,

239,

127,

000,

141,

006,

212,

141,

032,

031,

069,

209,

102,

108,

059,

227,

233,

056,

157,

233,

018,

193,

207,

193,

208,

208,

207,

016,

000,

000,

001,

008,

005,206

212,120

141,062

152,099

208,215

208,235

193,166

193,251

003,189

194,071

195,001

197,066

076,026

189,003

032,095

001,054

173,113

141,142

157,011

189,190

189,007

141,133

157,131

194,087

251,124

223,241

000,113

000,070

1A COMPUTE! January1984



DON TLAUGH.
FIVEMINUTESOFALLEY-OOPS
AND YOU WON'TBEABLE
TO TAKE YOUREYES OFF IT.

Oh sure—it might look silly now. But wait'll it's hurtling toward you

threatening to destroy your perfect game. You'll take it seriously then.
And bowling shoes won't be your only worry. You'll also have to

watch for diabolical beer bottles, evil pin sweeps and vicious gum spots.

Sound strange?
Sure. But battling such weird objects is exactly

what makes Alley-Oops so original. And so incred
ibly fun to play.

Alley-Oops is real arcade stuff. In fact, it's a

challenge just to get to the next level of play. And

there are 8 levels, the last one being the nearly impossible Challenge
Round.

There are all kinds of ways to play Alley-Oops—try to mount up
points, score a perfect game or reach that highest level. Whichever

way you choose, you'll have endless fun playing Alley-Oops.

Just remember—don't take the bowling shoes lightly. After years
of being kicked around bowling alleys, they're out to get even.

Alley-Oops]V—A new arcade game from Artworx? Designed by Jeffrey Godish and Brian Harkins; programmed by
Leonard Bertoni and David Pompea. For the Commodore 64 and Atari (16K) computers. Cassette/diskette $29.9o.
Artworx Software Co., Inc., 150 North Main St., Fairport, N.Y. 14450. For a free cataloe of Artworx software write or
call 800-828-6573.

To survive Alley-Oops,

you'll have lo contend
with diabolical beer
botlles, evil pin sels,

and vicious gum spots.

So you can play.
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Playing games is probably one of the

main reasons you bought an ATARI® home

computer. When it comes to games, there

are none more sophisticated, thought-

provoking, challenging — and just plain fun

— than the strategy games from SSI.

This historical

simulation of

four great

World War II

carrier battles

is so thorough

and realistic,

it takes into

account every

last ship and

plane! It is

one monster

of a game in

scale, yet it

is so easy to

Play-
On 40K disk.

$59.95

A simple and

fast strategy

game of

power and

conquest

thats right up

there with the

classics such

as chess.

When you

play the

computer, it

actually learns

from you and

improves with

time to be

come the

ultimate

opponent

On 40K disk.

$34.95

ATARI fs a resistered trademark of Atari, Inc.

J>PLE is a re3istered trademark of Apple Compute

We made our considerable reputation

by producing some of the finest games for

the Apple® To make sure all you ATARI

owners out there don't get left out, we're

converting as many of our games to your

favorite computer as we possibly can.

Here's a real

time wargame

that gives you

the speed of

arcade games

and sophis

tication of

strategy

games. It is

one of the

finest and

fastest tank-

battle games

ever made.

You can

choose from

over 70 tanks,

from the Nazi

Tiger to the

AbramsM-1.

On40Kdisk&

40K cassette.

$39.95

Finally, a true

video pinball

game for all

you pinball

fanatics. It

boasts all the

features of a

real pinbal!

game - from

sequential

play right

down to the

bells and

buzzers. We

must fore

warn you: it

Is totally

addictive

On 48K disk.

$34.95

COMBAT
LEADER

Here are just six of our ever-increasing

line of ATARI games. Best of al!, they're all

waiting for you at your nearest computer/

software or game store — today!

Our games are covered under a 14-day

"satisfaction or your money back" guarantee.

Take to the

skies with

your trusty

Sopwith

Camel or

Fokker DR-T

or any num

ber of World

War I planes.

You can set

up duels

between two

planes or

stage grand

dogfights

invoMng as

many as 20

planes.

On 40K disk.

$39.95

VI

tuint. ■■■■.■

The army of

the future is

comprised

not of men

but of

machines: the

Cybernetic

Electronic

Devices. They

are deadiy

but mindless.

It is up to

you as the

Cytron Master

to lead them

to victory in

this arcade-

style game.

On 48K disk,

$39.95; and

32K cassette,

$34.95.

Screen displays are not necessarily from the Atari®

Games are for the Atari8 400/800/1200

STRATEGIC SIMULAT

If there are no convenient stores near you, VISA & Mastercard holders

can order direct by calling 800-227-1617, ext 335 (toll free). In

California, call 800-772-3545, ext 335.

To order by mail, send your check to: STRATEGIC SIMULATIONS INC

883 Stierlin Road, BIdg. A-200, Mountain View, CA 94043. (California resi

dents, add 6.5% safes tax.)

WRITE FOR A FREE COLOR CATALOG OF ALL OUR GAMES.
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Befcha Carit Play Just One!

You will soon come to expect the unexpected

in the hilarious and challenging underground

dream world of Drol. A little red-headed girl and

her propeller-beanied brother have been lured by

a witch doctor's curse into the multi-leveled ruins of

a lost civilization. It's your task —as a hero equipped

with a rocket backpack and full-screen radar scope-

to dodge hopping scorpions, monsters and snakes, fly

ing turkeys, swords, daggers, arrows, magnets, witch

doctors, and vacuum cleaners(!) in your attempts to rescue the children

and reunite them with their mother. Each new level of game play is

full of surprises.

Drol's wry sense of humor and amazingly detailed cartoon im

agery, make this game a charmer!

For the Apple 11/11 +/lie, Atari, and Commodore 64 home com

puters in disk format.

Gumball
TM

Hours of fun await you at the Sticky

Sole Gumball Factory —where you'll be work

ing against the clock to sort a tasty collec

tion of colorful gumballs.

Your job may seem sweet at first, but after

> you've discovered the explosive-laced gumballs

(placed by over-zealous dental assistants) or met

>ur irritating supervisor (who is eager to undo your best efforts), you may feel

that you have bitten off more than you can chew.

If, against all odds, you meet your day's quota, you'll be promptly rewarded

with a promotion (to a more challenging position) and an amusing cartoon show

ing your higher standard of living.

Gumball —a new fast action game filled with colorful and delicious surprises.

For the Apple 11/11 + /Me.

Irresistible Fun From Broderbund!
Ask your Broderbund dealer for Sneak Previews.

Broderbund SoftwareM
Discover the Difference

17 Paul Drive, San Rafael, California 94903, Telephone (415) 479-1170
Apple IIHI + /lte, Alari. and Commodore W are trademarks of Apple Computer. Inc.. Atari. Inc., Commodore Electronics Lid., respectively.



Programming

Notes, Atari Version

John Krause. Assistant Technical Editor

The Atari version of "Demons of Osiris"

(Program 3) is similar to the VIC version.

The only major difference is in controlling

the base ship. The ship is controlled using

the joystick plugged into port 1. The joystick

fire button launches the missiles. Hold down

the button for rapid fire. When you RUN the

program, you will have to wait a few seconds

for the computer to POKE in the machine

language (ML) portion of the game. Then it

will prompt you to enter the speed of play

and number of base ships. Enter a speed

from 0 (fastest) to 255 (slowest) and specify

from 1 to 255 ships.

Press the fire button to start the game.

Pressing the space bar will pause the game

until you press any other key. When a demon

hits your ship, the ship will be destroyed,

the screen will flash, and another ship will

appear at the middle of the screen. Each

demon you hit with your missiles is worth

ten points. After all your ships are destroyed,

the final score will be displayed.

The program consists mostly of machine

language, which line 20 READs from the

DATA statements and POKEs into the buffer

at locations 14592-15380. Lines 130-160 con

tain the information for the redefined char

acters. BASIC is used for things that do not

require the speed of machine language, such

as the input prompts and displaying the final

score. The speed and number of ships are

POKEd into memory so the ML routine can

access this information during play. Line 70

executes the ML routine. When the game

ends, line 80 will calculate the score from the

values stored by the ML routine.

Program 3: Demons Of Osiris For Atari
Version by John Krause, Assistant Technical Editor

10 POKE 106,64:GRAPHICS 0

15 ? "Demons a-f Osiris"

17 IF PEEK(14592)=169 THEN 50

18 ? :? "Please wait 15 seconds."

20 RESTORE 14592:F0R 1=14592 TO 1538

0:READ A:C=C+A:POKE I,A:NEXT I:GO

SUB 100

25 IF C<598549 THEN ? "Error in DATA

" : END

50 POKE 764,255:TRAP 50:? "Speed";:I

NPUT I:POKE 208, I

60 TRAP 60:? "Ships" ;: INPUT I:IF 1=0

THEN 60

6 1 POKE 207, I

62 ? :? "Press SBHa: " ;

64 IF STRIG(0) THEN 64

65 POKE 710,0

70 POKE 752.1:? CHR*(125):TRAP 80:PO

KE 756,4:I=USR(145?2)

80 GRAPHICS 0:? "Score:";10IPEEK(135

27)+2560*PEEK<13526)

90 GOTO 50

100 RESTORE 130

110 FOR 1=1 TO 4:READ A:A=1024+A*S:F

OR J=0 TO 7:READ B:POKE A+J,B:NE

XT J:NEXT I

120 RETURN

130 DATA 84,24,126,219,255.126,102,6

6, 195

140 DATA 92,0,0,24,24,24,24,0,0

150 DATA 33,24,24,24,60,60,60,126,25

160 DATA 0

14592 DATA

98 DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

14

14604

14610

14616

14622

14628

14634

14640

14646

14652

14658

14664

14670

14676

14682

14688

14694

14700

14706

14712

14718

14724

14730

14736

14742

14748

14754

14760

14766

14772

14778

14784

14790

14796

14802

14808

14814

14820

14826

14832

14838

14844

14850

14856

14862

14868

14874

14880

0,0,0,0

169,52,

133.203

192,0,2

166.204

169,63,

133,203

52,160,

173,120

12,173,

240,5.2

203,173

208,12,

39,240,

230,203

145,203

2,205,2

140,222

201,1,2

52,189,

240,39,

2,48,32

0,53,16

53,165,

157,16,

169,7,2

4,152,1

0,14-2,2

53,201,

16,53,1

53,133,

32,222,

8,53,20

189,16,

11,201,

157,0,5

189,16,

157,16,

8,53,13

53,133,

177.205

2,16,26

133,205

206,169

222,59,

145.205

157,0,5

202,157

52,133,

133.206

,0,0,0,0

133,204, 169, 0

,168,145,203,200

08,249,230,204

,224,57,208,241

133,204,169,236

,169,20,141,223

0, 152, 145,203

,2,41,4,208

223,32,201,0

06,223,52,198

,120,2,41,8

173,223,52,201

5,238,223,52

, 169, 33, 160, 0

,238,222,52,169

22,52,16,3

, Jj- , I/O, IJZgjS

40,49,174,221

0,53,201,1

173,222,52,201

,169,1,157

5,204,157,8

203,56,233,40

53,238,221,52

05,221,52,16

41 ,221,52, 162

17,52,189,0

0,240,40,189

33.205,189,8

206,152,145,205

59,145,205,189

1,60,208,18

53,201,0,48

104,16,7,152

3,76,48,58

53,56,233,40

53,176,3,222

3,205,189,8

206,32,222,59

,141,216,52,201

,189,16,53

,189,8,53,133

,92,145,205,32

13..24,105,9

,76,48,58,152

3,174,216,52

,232,52, 189,248

205,189,240,52

,152,145,205,32
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of The Hundreds of Reasons
You Ought To BeACOMPUTE!
Magazine Subscriber:

From "The Editor's Feedback" Card, a monthly part of our continuing

dialogue with readers of COMPUTE!. These are responses to the question,

"What do you like best about COMPUTE! ?"

l.'The coverage of educational uses of computers for kids." 2."Clear, clean layout,
good presentation..." 3."Educational software reviews... 'Friends of The Turtle'..." 4.
"Written so a newcomer to computers can understand..." 5."Cover to cover, and all in
between..." 6."Reviews of software and hardware..." 7."Good balance of application

and technical articles..." 8."It is the best source of info about various levels of VIC/
PET/CBM machines and applications..." 9. "The large number of well-explained pro

grams..." 10. "I like programs that can be typed into a computer, run, and then used

right away (a program without bugs!)..." 11."That it is organized well, and covers a
broad range of information concerning Atari. Keep it up, please! I'm learning..." 13.
"Table of Contents listings and computer guide to articles is a great idea. Best

magazine for personal home computer users..." 13."Best I have found for VIC info..."
14."Informative articles: 'Secrets of Atari', Game programs, especially programs

that teach the reader about the Atari..." 15."I like all the articles and programs formy
computer, the PET. I've learned and found out things about it that I never even

thought existed. Other magazines don't have too much material for the PET and, for

that reason, I find COMPUTE! invaluable..." 16. "The up-to-date hardware reviews..."
17. "Educational and game programs... ready to type in..." 18. "Utility and applications
program listings very helpful..." 19."I'm a computer beginner and COMPUTE! didn't
scare me away... it made me more interested in learning more about computers..." 20.
"I really enjoy (since I am one) the Beginner's Page..." 21."The attention it gives to
Atari and the easy-to-understand language it's written in..." 32. It is concerned with
explaining programs, not just listing them. It is the best VIC magazine I could buy..."

33."The new Table of Contents 'Guide to Articles and Programs' is excellent, particu

larly the indication of'multiple computer' items..."34.Broad range (sophistication)
of programs..." 35»"It's easy to understand yet pushes you to a 'higher level'...'

Whether you're just getting started with personal computers, or very advanced, you'll find

useful, helpful information in every issue of COMPUTE! Magazine. We specialize in supporting

the Atari, PET/CBM, Commodore VIC-20 and 64, TI-99/4A, and Apple computers. Editorial

coverage also includes the Timex/Sinclair and the Radio Shack Color Computer.

Every issue of COMPUTE! brings you user-friendly articles, applications programs, and

utilities you can type right into your computer and use. To subscribe to COMPUTE!, or to

order a sample issue, use the attached reply card or call our toll-free number. COMPUTE!...
We're the resource for thousands and thousands of home, educational, and small business

computer users. Shouldn't you be one of them?

1 year, twelve issue subscription: IS4.00 in the US.

Can ToU Free in the US 800-334-0868
In NC call 919-875-9809

COMPUTE! Magazine is a publication of COMPUTE! Publications, Inc.

505 Edwardia Drive, P.O. Box 5406, Greensboro, NC 27403



Atari version of "Demons of Osiris."
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"POWER

FAILURE

PROBLEMS'

BLACKOUTS!

BROWNOUTS!

DIPS!

YOUR

solution...

LINE-SAVER-

standby

UNINTERRUPTABLE

POWER

SYSTEM

SAVE YOUR DATA from power "blackouts,'^
"brownouts" or line "dips."

PROTECT YOUR DATA from "transient vol
tages, spikes and EMI/RFI line noise."

LINE-SAVER™ stands-by to switch 250VA,
150 wotts of power to your micro-computer. Its

heavy duty internal sealed battery provides up

to 40 minutes of back-up power; more than

enough to SAVE your dato and shut down your

system if line power does not return.

LINE-SAVER™provides constont protection
for your system from damaging voltage surges,

spikes and conducted line noise.

LINE-SAVER™ constantly monitors the AC

line and itself, with a unique visual and audible

three staged ANNUNCIATOR that provides

you at-o-glonce status.

LINE-SAVER™ is compact in size and utilizes
the latest PWM technology to mcke it compatible

with virtually every microcomputer system today.

LINE-SAVER™ is low in cost. $395.00
Call or wrrfe today for free literature

AEGIS® 0RDER T0DAr
Power Conditioning r ,,r°^°f}iolf L

- ■ 3 Toll free Order Number

Equipment 1-800-523-9685

In-State Order No.

215-837-0700

®

6584 RuchRd., Dept.

Bethlehem, PA 18017 deaur & oem
INQUIRIES INVITED

Add 110.DO lor shipping & handling ■ COD'; add S3.00

PA Res odd 6% soles loi
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52, 16, 3, 140, 220,,

162,0,14
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2

1892, 217, 5!

232,52,20 1,0,208,3

76,172,59,189,24 0,52

201,63,203,100,189.248

52,201,0,16,93,201

176,48,89,152,157.232

52,139,248,52,133,205

189,240,52,133,206,152

145,205,32,222,59,145

205,189,224,52,24,105

1 ,205,223,52, 16,3

76,172,59,56,233,3

205,223,52,48,3.76

172,59,169,8,141,198

2,193,207,32,2,60

152,141,198,2,152,145

203,169,63,133,204,169

236,133,203,169,20,141

223,52,169,33,145,203

196,207,240,3,76, 172

59,96,140,219,52j189
224,52,205,223,52,203

3,152,205,10,210,16

13,48,27,17 3,223,52

24,105,1,221,224,52

16,5,169,255,141,219

52,189,224,52,24,105

1,205,223,52,16,5

169,1,141,219,52,152

205,10,210,16,3,141

219,52,189,224,52,24

109,219,52,157,224,52

189,248,52,133j 205j189
240,52, 133,206, 152, 145

205,32,222,59,145,205

173,219,52,24,105,40

24,125,248,52,157,248

52,144,3,254,24 0,52

189,248,52,133,205,189

240,52,133,206,32,222

59,177,205,141,216,52

201,9,16,23,138,24

105,1,145,205,189,24 8

52,133,205,139,240,52

133,206,169,84,145,205

76,172,59,152,157,232

52,173,216,52,56,233

9,170,152,157,0,53

189,16,53,133,205,189

8,.53, 133,206, 152, 145

205,3 2,222,59,145,205

32,2,60,32,243,59

238,217,52,174,2 17,52

224,8,240,3,76,121

58,165,208,32,200,59

173,252,2,201,33,240

24 9,76,39,57,141,213

52,162,255,160,0,200

192.0,208.251,232.236

213,52,208,245,174,217

52,96,165,206,56,233

7,133,206,165,205,56

233,40,133,205,176,2

193,206, 169,0,96, 173

215,52,24,105,1,141

215,52,144,3,238,214

52,96,169,15,141,1

210,169,20,141,0,210

169,64,32,200,59,140

1 ,210,96



New

BOOKS for ATARI 400/600XL/800XL

1200XL

ATARI BASIC - Learning by Using
An excellent book (or the beginner.

Many short programs and learning exer
cises. AH important features of the
ATARI computers are described (screen

drawings, special sounds, keys, paddles,

joysticks, specialized screen routines,
graphics, sound applications, peeks, pokes,

and special stuff).

Order-No. 164 S7.95

Games for the ATARI Computer
This book describes advanced program

ming techniques like player-missile-
graphics and use of the hardware-registers.

Contains many ready to run programs in

BASIC and one called GUNFIGHT in

machine language.

Order-No. 162 S7.95

How to program ynm ATARI in 6502

Machine Language

Introduction to machine language for the
BASIC programmer.

Order-No. 169 £9.95

FORTH on tha ATARI - Learning by
Using

Introduction, programs, applications,
learning exercises.

Order-No. 170 S7.95

All programs from book No. 170 on disk.

Order-No. 7319 S22.00 only I

A Look into the Future-ASTROLOGY

on your ATARI 800. How to calculate

your own horoscope. Including listing of

the program.

Order-No. 171 S9.95

HACKERBOOK for your Atari computer

Tips+tricks-Very important subroutines
in 6502 machine language. How to make

bootable cassettes, disks, and EPROMs.

Complete construction article and soft

ware on how to build an EPROM burner.

Order-No. 172 S9.95

SMALL BUSINESS SOFTWARE FOR
ALL ATARI COMPUTERS

SUPERMAIL (500 addresses on 1 disk)
Completely written in FORTH. Comes on

autoboot disk. No cartridge, no DOS, no
FORTH language required.

Order-No. 7312 S49.00

SUPERINVENTORY (1000 itemsp.disk)

Completely written in FORTH. Same as

above. (Disk only}

Order-No. 7320 S49.00

BUSIPACK-1 (written in FORTH). Com

plete order entry, inventory, mailing and
invoicing. (Disk only).
Order-No. 7313 S98.00

Microcomputer Hardware Handbook

Order-No. 29 S 14.95

ATCASH

Convert your ATARI 800 into a powerful
cash register. (Disk only).

Order-No. 7303 649.95

Invoicing program in BASIC
Order-No. 7201 (C) E29.95
Order-No. 7200 (D) S39.95

Mailing List in BASIC

Order-No. 7212 (C; S19.95
Order-No. 7213 (Dt S24.95

Inventory control in BASIC

Order-No. 7214 (C) S19.95

Order-No. 7215 (Dl S24.95

SOFTWARE IN MACHINE LANGUAGE

FOR ATARI

ATMONA-1

Machine language monitor.

Order-No. 7022 (C) S19.95

ATMONA-2

This is a tracer (debugger) that lets you

explore the ATARI RAM/ROM area.
You can stop at previously selected
address, opcode, or operand. Also very

valuable in understanding the micropro
cessor. At each stop, all registers of the

CPU may be changed.Includes Atmona-1.

Order-No. 7049 cassette S49.95
Order-No. 7050 disk S54.00

ATMAS

Macro-Assembler for ATARI-800/4BK.

One of the most powerful editor
assemblers on the market. Versatile editor

with scrolling. Up to 17k of source-code.

Very fast, translates 5k source-code in
about 5 seconds. Source code can be

saved on disk or cassette (Incl.Atmona-1).

Order-No. 7099 diik £89.00

Order-No. 7999 cartridge SI29.00
ATMS APPLICATION DISK

All programs and machine language sub

routines from Book No.!69 on disk.

Order-No. 7311 820.00

ATAS

Same as ATMAS but without macro-
capability. (32K and 48K RAM)

Order-No. 7098 £49.95

ATEXT-1

This wordprocessor is an excellent buy

for your money. It features screen oriented
editing, scrolling, string search (even

nested), left and right margin justification.
Over 30 commands. Text can be saved on

disk or cassette.

Order-No. 7210 cassette S29.95

Order-No. 7216 diik £34.95
Order-No. 7217 cartridge £69.00

FORTH for the ATARI

FORTH from ELCOMP PUBLISHING,Inc.

is an extended Fig-Forth-version, Editor
and I/O package included. Utility package

includes decompiler, sector copy, Hex-
dump (ASCII), ATARI filehandling, total
graphic and sound, joystick program and

player missile. Extremely powerful!
Order-No.70S5(D) reg.S99.00salo EB9.95

Floating point package with trigonometric
functions (0-900).

Order-No. 7230 disk S29.95

Learn FORTH
A subset of Fig-Forth for the beginner.

On disk (32k RAM) or cass. (16k RAM).

Order-No.7053 reg. 79.00 sale S19.95

HARDWARE-ADD-ONs for ATARI

PRINTER INTERFACE
This construction article comes with
printed circuit board and software. You

can use the EPSON printer without the

ATARI printer interface. (Works with

gameport 3 and 4).
Order-No. 7211 £19.95

300 Baud serial interface (RS232+5V)
Software with connector and construc

tion article.

Order-No. 7291 £19.95

EPROM BURNER for ATARI 400/800

KIT. Printed circuit board incl. software
and extensive construction article.
Order-No. 7292 £49.00

EPROM BOARD (CARTRIDGE)

Holds two 4k EPROMs (2532). EPROMs
not included.

Order-No. 7043 £29.95

EPROM BOARD KIT

Same as above but bare board only with
description.

Order-No. 7224 £14.95

Astrology and Biorhythm for ATARI

Order-Nol 7223 D/C £29.95

Birth control with the AtarilKnauj Ogino]
Order-No. 7222 disk only! £29.95

The APPLE in your Hand, BRAND NEW!

Book includes introduction to 6502

Machine Language and FOHTH. BASIC

programs never published before!

Order-No. 178 (200 pages) £12.95

CP/M -MBASIC and the OSBORNE
computer

Business Applications, compl. listings of
mailing list, datablock, Inventory, in

voicing and more.
Order-No. 177 £9.95

SUPERSOFTWARE f.the Commodore-64

BLIZTEXTI - The best wordprocessor
for the C-64 in the whole universe. In

eludes terminal software for electronic

mail.

Order-No. 4965(62 pages manual)£89.00

MACROFIRE - Editor/Assembler for

the C-64

The best macroassembler you can buyl

Order-No. 4963 £89.00

SUPERBOOKS for your C-64

The Great Book of Games, Vol. I

64 programs for the Commodore-64,

Order-No. 182 S9.95
Programs from this book on disk £19.95

MORE ON THE SIXTYFOUR

Tips, tricks, hints, very important sub

routines.

Order-No. 183 £9.95
Programs from this book on disk £19.95

How to program in 6502 Machine

Language on your C-64
Order-No. 184 S12.95

Commodore-64 Tune-up, Vol. I

How to expand your C-64.

Order-No. 185 £12.95

Small Business Programs for the C-64

Order-No. 186 S12.95

HARDWARE ADD-ONs for your C-64

Parallel printer interface, KIT

Order-No. 4990 SI9.95

Universal Experimenter Board

Order-No. 4970 S9.95

Expansion Board (holds 4 exp. boards)

Order-No. 4992 S29.95

BOOKS, SOFTWARE, ADD-ONs for

VIC-20, APPLE II, OSBORNE, TIMEX

+ OSI computers

Tricks for VICs (Book)

Order-No. 176 £9.95

Universal Experim.board for the VIC-20

(Save money with this great board!. This
board plugs right into the expansion slot

of the VIC-20.
Order-No. 4844 rog. £19.95 sale £9.95

Programming in BASIC and machine
language on the ZX-81 (82) TIMEX1000

Order-No. 174 (book) S9.95

The Custom APPLE + Other Mysteries
A complete guide to customizing the

APPLE software and hardware.

Order-No. 680 S24.95
We also stock the boards which are used

in the book No. 680 fbareboards).

PAYMENT: Cheek, money orttor, VISA. MASTEH

CARD, Eurocheck, ACCESS, Interbank
Prepaid orders add E3.50 for shipping (USA)

S5.00 handling for C.O.D.

All orders outside USA: add 15% shipping. California

residents add 6.5 % sales tax.

Elcomp Publishing, Inc. 53 Redrock Lane, Pomona CA 91766, Phone: (714) 623-8314, Telex: 29 81 91

ATARI ii ■ nig. tridemark of ATARI Inc., VIC-20 + Commodor»-64 «n trademark! of Commodore Buiinasi Machines. APPLE ii ■ rag. trademark of APPLE Compuler, Inc., CP/M is a I Digilal Reteirch



COLORBOT
John R Dondzila

"Colorbot" is an exciting game for

the unexpanded VIC-20, Commodore

64, or Atari which features extensive

use of multicolor graphics and

sound effects. The game is for one

player and requires a joystick. The

longer the game is played, the harder

it becomes to win.

In the year 1987 man has over-

populated the world with TVs,

videogames, home computers,

and every electronic device

manufacturable.

Through an incredible

genetic experiment, all of these

surplus electronics have mutated

into the Colorbots, a hyper-

intelligent race of robots who are

capable of thinking on their own.

The Colorbots have concluded

that—according to their alien

logic—man is inferior and must be destroyed.

After noting man's vulnerability to electricity

and then supercharging Earth with a high-voltage

proton forcefield, these creatures of man's inven

tion have turned all matter into glowing debris.

You and some others, however, have some

how become partially immune to the Colorbot

forces. Armed with a supply of stolen Electron

Frisbees, you will try to destroy the Colorbots

before they destroy all of mankind.

Defeating The Colorbots

You are positioned in the center of the playfield.

Positioned elsewhere on the playfield are three

Colorbot warriors. You can move your man in

any direction by positioning the joystick in that
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Three robots pressure the player in the VIC version of "Colorbot."

direction. (Use joystick 2 on the 64 and joystick 1

on the Atari.) To fire an Electron Frisbee, simply

hold down the fire button and push the joystick

in the direction that you want to fire.

Also on the playfield is a random display

of flashing high-voltage walls, which neither

you nor the Colorbots can walk into without being

destroyed.

The Colorbots are programmed to follow you.

Try to lead the robots into the walls so that they

destroy themselves. Whenever a Colorbot is de

stroyed (whether by you or its own foolish

bravado), you gain ten points and a new Colorbot

appears somewhere else on the screen. The

walls gradually decrease in number as the game

progresses.
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Fernando Herrera, the designer of ASVtO CHASE (1984

Science Fiction /Fantasy Computer Game of the Year*) and

our design team again define "State of the Art."

ew Games.
Superior graphics, real-time animations™, multiple screens,
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Every now and then a Colorbot leaves behind

a small Colorbomb, which is fatal if you walk on

it. The more Colorbots destroyed, the faster they

will get. After a while only one or two Colorbots

will chase you, and they chase fast.

When you begin the game, you are given

four men. If you are destroyed you lose a man.

Lose all of your men and the game is over and

mankind is doomed to extinction. You lose a man

if you walk into anything that is glowing or

flashing in different colors. You receive a free

man plus 100 bonus points if you score 200 or 800

points.

Using The Programs

Colorbot is written entirely in BASIC except for

one small machine language routine installed

right on top of the custom character set. This

routine is used to continuously change the aux

iliary color set without delaying the game.

Please note that you must first type in Pro

gram 1 and SAVE it. This program installs the

custom character set and machine language

routine. After saving it, type NEW and enter the

second program. Save this on tape right after Pro

gram 1. You may now LOAD and RUN Program

1. It will perform its task and then LOAD and run

Program 2 automatically.

If you have a disk drive, type in Program 1

(delete line 140) and SAVE it. Then ENTER Pro

gram 2 and SAVE it. RUN Program 1 to define

the custom characters. When it is finished, LOAD

and RUN Program 2.

One last thing: There are lots of sound effects

in this program, so make sure you have the TV

volume turned up. This program also has the best

visual effect on a color TV or monitor.

BEGINNING PROGRAMMERS

If you're new to computing, please read "How

To Type COMPUTEl's Programs" and "A

Beginner's Guide To Typing In Programs."

Program 1: VIC Character Loader

10 POKE55,0:POKE56,29:CLR

15 POKE36869,240:POKE36879,10:PRINT"{CLR}

{2 DOWN}{CYN}COLORBOT"

20 PRINT"{2 DOWN}[WHTjLOADING THE":PRINT"

MAIN CHARACTER SET"

25 DATA0.0,0,0,0,0, 0,0

30 DATA56,84,56,84,146,40,104,12

35 DATA56,84,56,84/146,40,44,96

40 DATA0,0,32,184,32,0,0,0

45 DATA4,8,63,63,46,38,4,21

50 DATA0,0,48,48,0,0,0,0

55 DATA0,0,0,0,0,255,255, 170

60 DATA224,224,224,224,224,224,224,224

65

70 DATA170,255,255,0,0,0,0,0

75 DATA170,170#190,190,190,190,170,170

80 DATA141,25 3,29,238,255,29,17 3,255

85 DATA29,201,255,208,6,173,253,29

90 DATA76,191,234,238,254,29,173,254

95 DATA29,201,2,208,240,169,0,141

100 DATA254,29,24,173,14,144,105,16

105 DATA141,14,144,76,104,29,14,144

110 DATA201,224,48,5,169,15,141,14

115 DATA144,174,252,29,76,104,29

120 FORI=0TO150:READX

125 POKE7424+I,X:NEXTI

130 PRINT'MCLR}{2 DOWN}DONE, NOW LOAD THE

":PRINT"MAIN PROGRAM..."

135 PRINT

140 POKE198,1:POKE631,131:END

145 REM IF YOU ARE USING A DISK DRIVE DEL

ETE LINE 140

146 REM THEN LOAD & RUN PART 2

Program 2: VIC Colorbot, Main Program

10 POKE7679,1:POKE7678,1

15 POKE37158,200:POKE37159,200

20 POKE37166,128:POKE788,88:POKE789,29:PO

KE37166,192

25 POKE36878,15:POKE36869,255:POKE36879,1
0

30 DIMX(3),Y(3),2(4):FORI=1TO3:DEFFNP(I)=

7680+X(l)+22*Y(l)

35 A=0:C=30720:DEFFNQ(A)=7680+X+22*Y:X1=3
3:SL=10:S1=5:S2=15:MN=4

40 FORI=1TO4:READZ(I):NEXT:DATA150,160,18

0,200

45 PRINT"{CLR}":FORI=1TOS2:R=7724+RND(1)*
374:POKER,42:POKER+C,11+RND(1)* 3

50 POKE36876,200+RND(1)*50:NEXT:POKE36876

,0

55 FORI=7702TO7723:POKEI,38:POKEI+C,14:PO

KEI+462,41:POKEI+C+462,14:NEXT

60 FORI=7724TO8142STEP22:POKEI,39:POKEI+C

,14:POKEI+21,40:POKEI+C+21,14:NEXT

65 POKE646,14:PRINT"{HOME]{5 DOWN}

{3 RIGHT}****[3 LEFT}{DOWN}{LEFT}*
{DOWN}{LEFT}*{DOWN}{LEFT}*"

70 PRINT"{6 DOWN}{18 RIGHT}*{DOWN}{LEFT}*

(DOWN}{LEFT}*{DOWN}{LEFT}*{4 LEFT}****
ii

75 POKE646,0

80 H=0:X=10:Y=10

85 FORI=1TO3:X(I)=INT(RND(1)*18)+3:Y(I)=I

NT(RND(1)*19)+3:NEXTI

90 GOSUB430:POKE37154,127

95 FORI=1TO3:POKEFNP(I),36:POKEFNP(I)+C,1

3:NEXT

100 POKEFNQ(0),X1:POKEFNQ(0)+C,1:FORI=128

TO2 54:POKE36874,I:NEXT:POKE36874,0:21

= 1

105 FORI=1TO3:POKEFNP(I),36:POKEFNP(I)+C,

13:NEXT

110 POKEFNQ(0),X1:POKEFNQ(0)+C,1

115 GOSUB440

120 IFF=1THEN205

125 IFJ0=1THENGOSUB475:GOSUB450

130 IFJ1=1THENGOSUB485:GOSUB450

135 IFJ2=1THENGOSU8495:GOSUB450

140 IFJ3=1THENGOSUB505:GOSUB450

145 POKE36875,0

150 IFH=1THEN325

155 R=INT(RND(1)*SL)+1:IFR>3THENGOTO105

86 COMPUTE! January 1984



Wargames
Not the movie .... the real things!
The Avalon Hill Game Company, America's premiere strategy game maker,

has combined their years of experience designing military strategy board games

with the latest in artificial intelligence for home computers. The resulting computer games

are designed to assist you, the player, with combat results, lines of fire and double hidden movement

in two player games and provide a worthy opponent in solitaire games.

Strategic Level Tactical Lcm:1

nisnaX

OM CWO5SM4W* OVi.lt UM.XT
SoysTTcx. bottomtei

Paris in Danger: A simulation of Napoleon's 1814 campaign in

France. One of Napoleon's finest, against the invading Allied Armies.

(Austrian, Prussian and Russian). You can choose to take the roie as

Napoleon, Commander Schwarzenberg, or play both sides to re-create

the actual campaign. PARIS IN DANGER is unique, in that it allows

the players to compete on both the strategic and tactical levels, on a

full-color scrolling map of France and surrounding countries.

For all Atari Home Computers, 48K Disk: S35.00

T.A.C.: Tactical Armor Command during World War II. You

control individual tanks, anti-tank guns, and infantry squads. For one

or two players featuring outstanding Hi-Resolution graphics, enhanced

sound, and stimulating challenge. Five different scenarios are available

from Meeting Engagement, Rear Guard, and Static Defense, to

Breakout and Stalemate. The players control up to eight vehicles, guns

and squads simultaneously, utilizing the equipment of either the

German, British, Russian or American forces.

Atari & Apple Disks (48K): $40.00

Atari 4/800 (40K), TRS-80 (48K)

l cassettes: S30.00

Apple II |48K)

Atari Home Computers j48K|

TRS-80 I/III (48K)

diskettes: S35.00

LEGIONNAIRE (by Chris Crawford):

Consumer Electronics Showcase Award for Innovative Programming

Wargame of the Year, VIDEO GAMES PLAYER Magazine

Nominee for Wargame of the Year. Game Manufacturers' Association

"On a scale of 1 to 100, this is a 95" SOFTLINE Magazine, March '83.

"Legionnaire is a wonderful game that combines the graphics and move

ment of arcade games with the depth of strategy games" BYTE, March '83.

"An entertaining, attractive game in which thinking is more important

than fast reflexes" COMPUTE!, July, '83.

For all Atari Home Computers, 16K Cassette: $35.00

32K Diskette for Atari Home Computers: S40.00

Apple II Computer Diskette (48K): $40.00

"Trademarks of Warner Communications, Apple Computers Inc. and Tandy Corporal inn.

CLOSE

ASSAULT:

Advanced wargame of tactical infantry combat. Russian, German, and

American forces are represented in this WWII simulation which blends

the allure of computerization with tabtetop gaming. CLOSE ASSAULT

permits original scenario development or pre-programmed ones.

Features include double hidden movement, solitaire or two player

option, morale factors, and most unique, a game system that actually

lets you control squad level units in life-like situations.

AVAILABLE AT LEADING

COMPUTER GAME STORES

EVERYWHERE

or call Toil-Free: 1 (800) 638-9292

for the name of the dealer near you.

Ask for Operator A.

-

microcomputer games
A DIVISION OF

The Avalon Hill Game Company
4517 Harford Road • Baltimore, MD 21214 • (301) 254-5300



160 POKEFNP(R),32:POKE36874/128+(R*20)

165 IFINT(RND(1)*S1)=1THENPOKEFNP(R),37:P

0KEFNP(R)+C,44

170 IFX<X(R)THENX(R)=X(R)-1

175 IFX>X(R)THENX(R)=X(R)+1

180 IFY<Y(R)THENY(R)=Y(R)-1

185 IFY>Y(R)THENY(R)=Y(R)+1

190 POKE36874,0:1FX (R)=XANDY(R)=YTHENGOTO

325

195 IFPEEK(FNP(R))=42THENFORI=254TO240STE

P-.8:POKE36874,I:NEXT:POKE36874,0:I=R

:GOTO290

200 GOTO105

205 B=X:D=Y

210 IFJ0=0ANDJ1=0ANDJ2=0ANDJ3=0THEN155

215 GOTO225

220 POKE7680+B+22*D, 32

225 IFJ0=1THENB=B+1

230 IFJ1=1THEND=D+1

235 IFJ2=1THENB=B-1

240 IFJ3=1THEND=D-1

245 IFPEEK(7680+B+22*D)>35THEN260

250 POKE7680+B+2 2*D,35:POKE38400+B+22*D,1

5

255 FORO=1TO2:NEXT:GOTO220

260 P=7680+B+22*D:P1=PEEK(P)

265 IPP1>37THEN155

270 FORO=250TO210STEP-3:POKE36877,O:POKEP

,RND(1)*255:NEXT:POKE36877,0

275 IFP1=37THENPOKEP,32:G0TO155

280 POKEP,32:FORI=1T03:IFX(I)=BANDY(I)=DT

HEN290

285 NEXT:GOTO155

290 X(I)=INT(RND(1)*18)+3:Y(I)=INT(RND(1)

*19)+3

295 SC=SC+10:IFSC=200ORSC=800THENGOSUB415

300 GOSUB430:FORO=1TO400:NEXT:POKEFNP(I),

36:POKEFNP(I)+C,13:FORO=250TO140STEP-

8

305 POKE36876,O:NEXT:POKE36876,0

310 SL=SL-.2:IFSL<1THENSL=1

315 S1=S1-.2:IFSK2THENS1 =2

320 GOTO155

325 MN=MN-1:GOSUB430

330 FORQ1=1TO16:FORQ2=180TO240STEP6:POKE3

6876,Q2:NEXT:POKEFNQ(0)+C,1+RND(1)*8

335 NEXT

340 POKE36876,0:POKEFNQ(0),32

345 S2=S2-5

350 IFMNO0THEN45

355 POKE646,10

360 PRINT" {HOME)11 ; :FORI=1TO22 : PRINT" *****
*****************".:NEXT:FORI=8164TO8

185:POKEI,42

365 POKEI+C,10:NEXT

3 70 POKE36879,14:PRINT"{WHT}{HOME}

{5 DOWN)(6 RIGHT}[RVS}GAME{2 SPACES)O

VER"

375 PRINT"{2 DOWN}[2 RIGHT}{RVS}PLAY AGAI

N{SHIFT-SPACE)(Y/N){SHIFT-SPACE)?"

380 FORQ1=128TO254:POKE3687 5,Q1:POKE3687 5

,Q1-10:NEXT:POKE36875,0

385 POKE37154/255

390 GETA$:IFA$O"Y"ANDA$<>"N"THEN390

395 IFA$="Y"THENRUN

400 SYS65418

405 POKE37158,137:POKE37159,66

410 POKE36879,27:POKE36869,240:PRINT"

{CLR}(BLU}":END

415 MN=MN+1:SC=SC+100:GOSUB430

420 FORQ1=1TO10:POKE36876,240:FORQ2=1TO80

:NEXT:POKE36876,0:FORQ2=1TO80:NEXT:NE

XT

425 RETURN

430 PRINT"{HOME}{YEL)(RVS) SCORE:{CYN}";S

C;" {YEL}MEN:{PUR}";MN;"{SHIFT-SPACE}
{OFF}";

435 RETURN

440 P=PEEK(37152)AND128:J0=-(P=0):P=PEEK{

37151):Jl=-((PAND8)=0):J2=-((PAND16)=

0)
445 j3=-((PAND4)=0):F=-((PAND32)=0):RETUR

N

450 X1=X1+1:IFX1>34THENX1=33

455 Z1=Z1+1:IFZ1>4THENZ1=1

460 POKE36875,Z(Z1)

465 IFPEEK(FNQ(0))>34THENH=l

470 POKEFNQ(0),XI:POKEFNQ(0)+C,1;RETURN

475 POKEFNQ(0),32:X=X+1:IFX>20THENX=X-1:H

= 1

480 RETURN

485 POKEFNQ(0),32:Y=Y+1:IFY>21THENY=Y-1:H

= 1

490 RETURN

495 POKEFNQ(0),3 2:X=X-1:IFX<1THENX=X+1:H=

1

500 RETURN

505 POKEFNQ(0),32:Y=Y-1:IFY<2THENY=Y+1:H=

1

510 RETURN

Program 3: Colorbot For The 64
Translation by Kevin Martin, Editorial Programmer

1 POKE52,48:POKE56,48:CLR:POKE53280,15:PO

KE53281,0

2 PRINT"{CLR}{WHT}(12 DOWN){9 RIGHTjREDEF

INING{2 SPACESjCHARACTERS"

3 PRINT"{HOME}{7 DOWN}{16 RIGHT}COLORBOT"
:GOSUB1000

4 DIMX(3),Y(3),Z(4):X=RND(0)

5 Z(1)=150:Z(2)=160:Z(3)=180:Z(4)=200

7 C=54272:FORI=CTOC+24:POKEI,0:NEXT

8 POKEC+24,15IPOKEG+5,17:POKEC+6,240:POKE

Cf 100

20 POKE56333,127:POKE788,88:POKE789,49:PO

KE56333/129

25 POKE53280,2:POKE53281,0

30 FORI=1TO3:DEFFNP(I)=1024+X(I)+40*Y(I)

35 A=0:DEFFNQ(A)=1024+X+40*Y:X1=33:SL=10:

S1=5:S2=15:MN=4

45 PRINT"{CLR}":FORI=1TOS2:R=1104+RND(1)*

880:POKER,42:POKER+C,11 +RND(1)* 3

50 POKEC+1,100+RND(1)*50:POKEC+4,17:NEXT:

POKEC+4,16

55 FORI= 1064TO1103:POKEI,38:POKEI+C, 14:P0

KEI+920,41:POKEI+C+920,14:NEXT

60 FORI=1104TO1944STEP40:POKEI,39:POKEI+C

,14:POKEI+39,40:POKEI+C+39,14:NEXT

65 PRINT"{HOME}E73{5 DOWN)(3 RIGHT)****
{3 LEFT}{DOWN){LEFT}*{DOWN}(LEFT)*

{DOWN}{LEFT)*"
70 PRINT"E73(7 DOWN}(33 RIGHT)*{DOWN}

{LEFT}*{DOWN}{LEFT)*{DOWN}{LEFT}*

{4 LEFT}****"

80 H=0:X=20:Y=10

85 FORI=1T03:X(I)=INT(RND(1)*36)+3:Y(I)=I

NT(RND(1)*19)+3:NEXTI

90 GOSUB430

COMPUTE! Januarv1934



Dow Jones Has Powerful Connections
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1. Your personal computer*

2. Up-to-date world and national news.

3. Current and historical stock market quotes.

4. Business and economic news from The Wall Street Journal,

Barren's and the Dow Jones News Service.

5. Detailed financial information on over 3,000 companies and

170 industries.

6. Abstracts from SEC filings on more than 6,000 companies.

7. Articles from the Academic American Encyclopedia.

8. Sports and weather reports.

9. Movie reviews, summaries and ratings.

10. Dow Jones Software™—investment products for analysis and

management of financial information from Dow Jones

News/Retrieval* (available separately)?

The Dow Jones Connector™ gives you immediate access to all Dow Jones News/Retrieval

data bases through your personal computer and a modem. Dow Jones News/Retrieval

is the nation's leading online information service. When you purchase the Dow Jones

Connector, you receive a value of over S100: a free password, our user's guide —the

Dow Jones News/Retrieval Fact Finder, an hour of free usage on Dow Jones

News/Retrieval and a $25 coupon good toward the purchase of an investment software

product: the Dow Jones Market Analyzer™, Dow Jones Market Microscope™ or

Dow Jones Market Manager™.

Available at selected computer stores. Suggested retail price: $49.95.

■For compatibility, check with your local computer dealer.

JDow Tones Connector"
Easy Access to Dow Jones News/'Retrieval1®

For more information on Dow Jones Connector, call

800-345-8500 ext. 48
(Alaska, Hawaii and foreign call 215-789-7008 ext. 481 Copyright £1983 Dow Jones & Co., Inc. All rights reserved.



95 FORI=1TO3:POKEFNP(I),36:POKEPNP(I)+C, 1

3:NEXT

100 POKEFNQ(0),X1:POKEFNQ(0)+C,1:Z1=1

105 FORI=1TO3:POKEFNP(I)/36:POKEFNP(I)+C,

13:NEXT

110 POKEFNQ(0),X1:POKEFNQ(0)+C,1

115 GOSUB440

120 IFF=1THEN205

125 IFJ0=1THENGOSUB475:GOSUB450

130 IFJ1=1THENGOSUB485:GOSUB450

135 IFJ2=1THENGOSUB495:GOSUB450

140 IFJ3=1THENGOSUB505:GOSUB450

145 POKEC+4,16

150 IFH=1THEN325

155 R=INT(RND(1)*SL)+1:IFR>3THENGOTO105

160 POKEFNP(R),32:POKEC+1,80+(R*20):POKEC

+4,17

165 IFINT{RND(1)*S1)=1THENPOKEFNP(R) , 37:P

OKEFNP(R)+C,44

170 IFX<X(R)THENX(R)=X(R)-1

175 IFX>X(R)THENX(R)=X(R)+1

180 IFY<Y(R)THENY(R)=Y(R)-1

185 IFY>Y(R)THENY(R)=Y(R)+1

190 POKEC+4,16:IFX(R)=XANDY(R)=YTHENGOTO3

25

195 IFPEEK(FNPfR))=42THENI=R:GOTO290

200 GOTO105

205 B=X:D=Y

210 IFJ0=0ANDJ1=0ANDJ2=0ANDJ3=0THEN155

215 GOTO225

220 POKE1024+B+40*D,32

225 IFJ0=1THENB=B+1

230 IFJ1=1THEND=D+1

235 IFJ2=1THENB=B-1

240 IFJ3=1THEND=D-1

245 IFPEEK(1024+B+40*D)>35THEN260

250 POKE1024+B+40*D,35:POKE55296+B+40*D,1

5

255 FORO=1TO2:NEXT:GOTO220

260 P=1024+B+40*D:P1=PEEK(P)

265 IFP1>37THEN155

270 FORO=2 50TO210STEP-3:POKEC+1,0:POKEC+4

,129:POKEP,RND(1)* 2 55:NEXT:POKEC+4, 16

275 IFP1=37THENPOKEP,32:GOTO155

280 POKEP,32:FORI=1TO3:IFX(I)=BANDY(I)=DT

HEN290

285 NEXT:GOTO155

290 X(I)=INT(RND(1)*36)+3:Y(I)=INT(RND(1)

*19)+3

295 SC=SC+10:IFSC=200ORSC=800THENGOSUB415

300 GOSUB430:FORO=1TO400:NEXT:POKEFNP(I),

36:POKEFNP(I)+C, 13

305 FORO=2 50TO140STEP-8:POKEC+1,O:POKEC+4

,17;NEXT:POKEC+4,16

310 SL=SL-.2:IFSL<1THENSL=1

315 S1=S1-.2:IFSK2THENS1 =2

320 GOTO155

32 5 MN=MN-1:GOSUB430:POKEC+1,100:POKEC+4,

129

330 FORQ1=1TO16:POKEFNQ(0)+C, 1+RND(1)*8

335 NEXT:POKEC+4, 128

340 POKEC+4,16:POKEFNQ(0),32

345 S2=S2-5

350 IFMN>0THEN45

360 PRINT"[HOME]E13";:FORI=1TO24:PRINT"

64 version of'Colorbot."

370 POKE53280,6:PRINT"{WHT}{HOME}[8 DOWN}

{16 RIGHT}{RVS}GAME{2 SPACESjOVER"

372 PRINT"{WHTJ{HOME}{8 DOWN}{16 RIGHT}
{RVS}GAME{2 SPACES}OVER"

375 PRINT"{4 DOWN}{12 RIGHT}{RVS}PLAY AGA

IN[SHIFT-SPACE}(Y/N){SHIFT-SPACE}?"

380 FORQ1=128TO254:POKEC+1,Ql:POKEC+4,17:

NEXT:POKEC+4,16

390 GETA$:IFA$o"Y"ANDA?<>"N"THEN390

395 IFA$="Y"THENCLR:PRINT"{CLR}":GOTO4

400 POKE53 272,21:POKE53270,PEEK(53270)AND

239

410 POKE5 3280/14:POKE53 281,6:PRINT"{CLR}

&7 3";:END

415 MN=MN+1:SC=SC+100:GOSUB430

420 RETURN

430 SC$=STR$(SC):MN$=STR$(MN)

433 PRINT"{HOME}{YEL}{RVS} SCORE:{CYN}";S
C$;" {YEL}MEN:{PUR}";MN$;"
{SHIFT-SPACE}{OFF}";

435 RETURN

440 PQ=PEEK(56320):P=PQAND15:P1=PQAND16

441 J0=-((P=7)OR(P=6)OR(P=5)):J1=-((P=13)

OR(P=5)OR(P=9))

445 J2=-((P=11)OR(P=9)OR(P=10)):J3=-((P=l

4)OR(P=10)OR(P=6)):F=-(P1=0):RETURN

X1=X1+1:IFX1>34THENX1=33

Z1=Z1+1:IFZ1>4THENZ1=1

POKEC+1,Z(Z1):POKEC+4,17

>34THENH=1

450

455

460

465 IFPEEK(FNQ(0)

XI:POKEFNQ(0)+C,1:RETURN

32:X=X+1:IFX>38THENX=X-1:H

32:Y=Y+1:IFY> 23THENY=Y-1:H

32:X=X-1:IFX<1THENX=X+1:H=

***";:NEXT

362 FORI=1984TO2023:POKEI,42

365 POKEI+C,8:NEXT

470 POKEFNQ(0)

475 POKEFNQ(0)

= 1

480 RETURN

485 POKEFNQ(0)

= 1

490 RETURN

495. POKEFNQ(0)

1

500 RETURN

505 POKEFNQ(0),32:Y=Y-1:IFY<2THENY=Y+1:H=

1

510 RETURN

1000 POKE56334,PEEK(563 34)AND254:POKE1,PE

EK(1)AND251

1010 FORI=12288TO12288+256*8:POKEI,PEEK(I

+40960):NEXTI
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rtc

10610 BAYVIEW (Bayview Plaza)

RICHMOND HILL, ONTARIO, CANADA L4C 3N8

(416)884-4165

C64-LINK
The Smart 64

Call or write

payments

by VISA,

MASTERCARD

or BANK

TRANSFER.

Mail orders

also by

certified

check, etc.

Many more 64s

L 1 I I I I l.rTTT

I I [ L I i 1 I 1

'.'j.1.'.'.1.1.1.1.'.'.1

ti£t

El

Spooling

to

Printer

Cartridge

Expansion Slot

Serial

Audio I/O

Switch RF Video Port Cassette Port

u
C64-LINK

IEEE

(2031)

(8050)

Disks

(4040)

(8250)

(9090)

VL16

IEEE Printers

(4022) (8023)

(8300)

etc

(future)

Cartridge

Mother Board

1541 Drive

And

1525 Printer

or 1515 Printer

IEEE to Parallel

Interface

Parallel

Devices

IEEE to Serial

Interface

True Serial

Devices

RTC

or VL3 Cable

to Parallel

Printer

or VL4 Cable

to Standard

Modem

CP/M

Give These Expanded

Capabilities To Your 64

POWER

And

PAL®

Other

Cartridges

■*■ The ability to transfer data from any type of device to another (IEEE, Serial,

Parallel)

* BASIC 4.0 which allows you to run mora PET BASIC programs and gives you

extended disk and I/O commands.

-*- The ability to have several 64s on line together - sharing common IEEE

devices such as disks or printers with Spooling Capability.

-*■ Built-in machine language monitor

ir A built-in terminal or modem program which allows the system to communi

cate through a modem to many bulletin board systems and other computer

mainframes.

Compatibility with CP/M.

Contact your local Commodore Dealer or RTC.

Copyrigiits and Trademark!

C64 Is a copyright of Commodore Business Machines,

Inc. C64-UNK is a copyright of Richvale Tele
communications. CP/M Is a registered trademark of

Digital Research. POWER Is a trademark of Pro

fessional Software. PAL Is a copyright of Brad

Templeton.



1020 FORI=12288+32*8TO12288+150+32*8:READ

X:POKEI,X:NEXTI

1030 P0KE1,(PEEK(1)OR4):POKE56334,(PEEK(5

6334)OR1)

1040 POKE53272,{PEEK(53272)AND240)+12

1045 POKE53270,PEEK(53270)OR16

1050 RETURN

2000 DATA0,0,0,0,0, 0,0,0

2010 DATA56,84,56,84,146,40,104,12

2020 DATA56,84,56,84,146,40,44,96

2030 DATA0.,0, 32, 184, 32,0,0,0

2040 DATA4,8,63,63,46,38,4,21

2050 DATA0,0,48,48,0,0,0,0

2060 DATA0,0,0,0,0,255,255,170

2070 DATA224,224,224,224,224,224,224,224

2080 DATA11,11,11,11,11,11,11,11

2090 DATA170,255,255,0,0,0,0,0

2100 DATA170,170,190,190,190,190,170,170

2110 DATA141,0,192,238,2, 192,173,2

2120 DATA192,201,255,208,6,173,0,192

2130 DATA76,49,234,238,1,192, 173,1

2140 DATA192,201,5,208,240,169,0,141

2160 DATA1,192,24,173,35, 208, 105,1

2170 DATA141,35,208,76,101,49,14,144

2180 DATA201,224,48,5,169,15,141,14

2190 DATA144,174,252,29,76,104,29

Program 4: Atari coiorbot
Translation by Kevin Martin, Editorial Programmer

2 COLOR 1

3 OPEN #1,4,0, "K: "

5 DIM X(3),Y<3),Z(4),A*(1)

10 6OSUB 1000

20 SCRN=PEEK(BB)+256«PEEK(89)

30 FOR 1=1 TO 3

35 A=0=X1=129:SL=10:S1=5:S2=15:MN=4

45 FOR I=SCRN TO SCRN+479:POKE I,0sN

EXT I:FOR 1=1 TO S2:R=SCRN+40+RND

( 1) *360:POKE R, 10

50 SOUND 15RND<1)*50+100,10,15:NEXT

I:SOUND 1,0,0,0

55 FOR I=SCRN+20 TO SCRN+39:POKE I,6

SPOKE 1+440,9:NEXT I

60 FOR I=SCRN+40 TO SCRN+440 STEP 20

:POKE I,7 b POKE I + 1958:NEXT I

65 FOR I=SCRN+103 TO SCRN+107:POKE I

,10:POKE 1+310,10:NEXT I

70 FOR I=SCRN+123 TO SCRN+163 STEP 2

0:POKE I,10:POKE I+234,10:NEXT I

80 H=0;X=10:Y=12

85 FOR 1=1 TO 3sX(I)=INT<RND<1)*16> +

3:Y<I>=INT(RND(l)*20)+3:NEXT I

90 GOSUB 430

95 FOR 1=1 TO 3:GOSUB 550=POKE P.6S:

NEXT I

100 GDSUB 560:POKE Q,X1:Z1=1

105 FOR 1=1 TD 3:GOSUB 550:POKE P?6G

:NEXT I

110 GOSUB 560SPOKE Q, X 1

115 GOSUB 440

120 IF STRIB<0)=0 THEN 205

125 IF QQ=7 OR QQ=6 OR QQ=5 THEN GOS

UB 475:GOSUB 450

130 IF QQ=13 OR QQ = 5 OR QD=9 THEN GO

SUB 485:G0SUB 450

135 IF QG=11 OR GQ=9 OR QD=10 THEN G

OSUB 495:GOSUB 450

140 IF GQ=14 OR DD=10 OR QD=6 THEN G

OSUB 505:GOSUB 450

Atari version of "Coiorbot."

145

150

155

160

165

170

175

130

185

190

195

200

205

207

210

215

220

23

R THEN 1

1 ,RND i 1

SOUND 1,0,0,0

IF H=l THEN 325

R=INT(RND<1)*SL> +1 :IF

05

GOSUB 570:POKE P,0:SOUND

)150+100,10,15

IF INT (RND(1 ) *S1 )=1 THEN GOSUB

50:POKE P,197

THEN

THEN

THEN

IF X <X <R >

IF X > X tR >

IF Y<Y(R)

IF Y>Y<R)

X(R)=X(R)-1

X(R)=X(R)+1

THEN Y (R) =Y (R>+1

SOUND 1,0,0,0:IF (X(R)=X> AND <Y

<R)=Y> THEN 325

GOSUB 570:IF PEEK(P)=10 THEN I=R

:GOTO 290

GOTO 105

B=X:D=Y

QQ = STICK <0>

IF QQ=15 THEN 155

GOTO 225

POKE SCRN+B+20*D,0

IF 00=7 OR DQ=6 OR QQ=5 THEN B=B

+ 1

IF QQ=13 OR GQ=5 OR GG=9 THEN D=

D+l

IF DQ=11 OR QG=9 OR QQ=10 THEN B

240 IF DD=14 OR QQ=10 OR QG=6 THEN D

245 IF PEEK(SCRN+B+20*D)>3 THEN 260

250 POKE SCRN+B+20*D,3

255 GOTO 220

260 P=SCRN+B+20*D:P1=PEEK(P)

265 IF P1O197 AND P1O68 THEN 155

270 SOUND 1,RND(1)*100+100,0,15

275 IF Pl=197 THEN POKE P,0:GOTO 155

2B0 POKE P,0:FOR 1=1 TO 3:1F < X ( I ) =B

) AND (Y!1)=D) THEN 290

285 NEXT X:GOTO 155

290 X (I)=INT(RND(1>*16)+3:Y(I)=INT<R

ND < 1 ) *20) +3

295 SC=SC+10:IF CSC=200) OR <SC=800)

THEN GOSUB 415

300 GOSUB 430:FOR 0=1 TO 400:NEXT 0:

GOSUB 550:POKE P,68

305 FOR 0=250 TO 140 STEP ~3:S0UND 1

, 0, 10, 15: NEXT C-.SOUND 1,0,0,0
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310

315

320

325

330

335

340

345

350

360

370

375

390

395

SL=SL-0.2:IF SL<1 THEN

Sl=Sl-0.2:IF S

GOTO 155

MN=MN-1:GOSUB

1<2 THEN

43)3

FOR 1=50 TO 100 STEP 5:

,10,15:GOSUB 5

55

NEXT I

SOUND 1,0,0,0:

S2=S2—5

IF MN< >0 THEN

FOR Q2=SCRN TO

13S:NEXT Q2

POSITION 5,8:?

POSITION 1.16:

Y / N 3 ? "

60:POKE Q

GOSUB 550

45

SCRN+479

#6;"GAME

SL=1

Sl=2

SOUND

, RND ( 1

: POKE

: POKE

OVER

? #6;"PLAY AGAI

GET #1,A:A$=CHR*(A):IF

AND (A4<>"N")

IF A*="Y" THEN

THEN 390

RUN

(A*< >'•

400

415

420

4 30

440

450

455

460

465

470

475

430

4B5

490

495

500

505

510

550

555

560

570

575

1000

1,1

>*2

P, 0

Q2,

N Z

Y" )

106,PEEK(106)+5:GRAPHICS 0:

100:GOSUB 430

*t6; " i=g*i»

POKE

END

MN=MN+1:SC =

RETURN

POSITION 0,0:?
CHUB" . MN. .. ...

□G=STICK(0):POKE

:RETURN

Xl = Xi + l:IF X1M30 THEN Xl=1

21=Z1+1:IF Zl>4 THEN 21=4

SOUND 1,50*RND(1)+100,10,15

560:IF PEEK(Q)>2 THEN

: SC;

708,PEEK(53770)

560:POKE

560:POKE

X=19:H=l

GOSUB

GOSUB

GOSUB

THEN

RETURN

GOSUB 560:POKE

THEN Y=22:H=1

RETURN

GOSUB 560:POKE

THEN X=1:H=1

H=l

X1:RETURN

0:X=X+1:IF

D,0:Y=Y+1:IF Y

D,0:X=X-1:IF X<1

1005

1007

1008

1009

1010

1015

1020

1030

1040

2000

2010

2S320

RETURN

GOSUB 560:POKE G,0:Y=Y-1:IF Y<2

THEN Y=2:H=l

RETURN

IF I<4 THEN P = SCRN + X ( I ) +20*Y ( I > :

RETURN

RETURN

Q=SCRN+X+20*Y:RETURN

IF R<4 THEN P=SCRN+X<R>+20*Y(R):

RETURN

RETURN

IF PEEK(106)=155 THEN CHSET=(PE

EK(106)+1)*256:GRAPHICS 17:P0KE

756,CHSET/256:RETURN

POKE 106.PEEK(106)~5:GRAPHICS 1

; "redefining"POSITION 5,5:?

POSITION 5,10:7 #6;"

POSITION 4,15:? «6;"PLEASE WAI

T"

CHSET=£PEEK(106)+1)*256

POKE 756,CHSET/256

FOR X=0 TO 1023:POKE CHSET+X,PE

EKi57344+X):NEXT X

FOR 1=3 TO 37:READ X:POKE CHSET

+ 1 . X:NEXT I

RETURN

DATA 56,84,56,84,146,40,44,96

DATA 56,84,56,84,146,40,104,12

DATA 0,0,0,24,102,24,0,0

2 030 DATA 2 4,36,255,255,189,153,24,1

26

2 04 0 DATA 0,0,0,24,24,0,0,0

2050 DATA 0,0,0,0,0,0,255,255

2 060 DATA 192,192,192,192,192,192,19

2,192

2070 DATA 3,3,3,3,3,3,3,3

208 0 DATA 255,255,0,0,0,0,0,0

2090 DATA 255,255,195,195,195,195,25

5,255 O

Use the handy
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in the back of the
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information on

products advertised in
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On The Road With Fred D'lgnazio

The Robot Teddy Bear

Just about this time last year my three-year-old

son, Eric, and I went to the World Science Fiction

Convention in Chicago. It was an experience

neither of us will ever forget.

The hotel where the convention took place

was filled with over 7,000 science fiction movie

makers, writers, hucksters, and fans. Most of the

fans were in costume.

Since the fans were in costume, Eric and I

decided to wear costumes, too. We went with

three friends we were staying with in Chicago.

Hope (8 years old) dressed as a bride, Felicity (10)

as a princess, Hugh (6) as an Indian, Eric was the

Lone Ranger, and I went in the most bizarre cos

tume of all—a business suit with a narrow tie,

dark shoes, and a briefcase.

The kids' costumes fit right in, but my cos

tume got a lot of surprised and baffled stares.

Each time someone stared at me in wonder, I se

cretly patted myself on the back for my originality.

You Will Always Be In My Memory
Bank

Eric and I returned to the convention on another

day by ourselves. That's when Eric met Denby, a

show robot from the International Robotics Cor

poration in Dearborn, Michigan. Denby was about

six feet tall and all white except for a "billboard"

advertisement on the front of his cylindrical body

that advertised two of the leading science fiction

magazines.

Denby was a real character. When he spotted

Eric, he rolled over and greeted him. "What's

your name, young man?" he asked.

Eric told him his name. He also told Denby

about his mother, his sister, and his black cat,

Mowie.-He told Denby he had seen Darth Vader

and Yoda at the convention, and that he had worn

his Lone Ranger outfit last time he was there.

Denby told Eric that he was the nicest little
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boy he had seen at the entire convention.

Eric shook Denby's hand and gave him a big

hug. Denby got so excited he started bouncing

around the floor, spinning his head, and blinking

his baby-blue eyes. "Whooweee!" he said.

Denby told Eric good-bye and rolled off

across the convention floor. That didn't shake

Eric. He followed Denby around the convention,

up an elevator, and into a conference room. He

didn't miss an opportunity to engage Denby in

further conversation, shake his "gripper" hand,

and give him kisses and hugs. (Eric couldn't reach

more than a third of the way around Denby's

barrel waist, so he hugged Denby's leg.)

Denby was a nice robot. Every time Eric

appeared he acted really happy to see him. I

think he must have realized that he had stolen

Eric's heart.

Eric finally said good-bye to Denby, but not

before he had collected a Polaroid photo of himself

and Denby in front of the OMNI magazine booth,

and another 8x10 color photo of Denby, complete

with Denby's personalized autograph. On the

photo Denby wrote: "To Eric, You will always be

in my memory bank."

Now, a year later, the photos are still among

Eric's prized possessions. One hangs on his bed

room wall; the other sits on his dresser and often

gets taken to bed.

Eric Meets Little Denby

Big Denby made such an impression on Eric that

when I saw a little toy robot at one of the booths

at the convention, I immediately picked it up.

The new robot became known as "Little

Denby," then simply as "Denby."

From the first night he got him, Eric began

taking Denby to bed with him, like a mechanical

teddy bear.

Denby does not look like a teddy bear. He



COMPUTE!
Books

AUTUMN 19 8 3

14.95
ISBN 0-942386-1 1-6

Machine Language For

Beginners. Much com
mercial software is written

in machine language be

cause it's faster and more

versatile than BASIC.

Machine Language For

Beginners is a step-by-step

introduction to the

subtleties of machine

code. Includes an

assembler, a disassembler,

and utilities, to help be

ginners write programs

more quickly and easily.

Covers many popular

home computers.

350 pages, paperback.

Spiral bound for easy access to programs.

• MMVT*MM >■*••**

VIC
2

COMWIft 'Jtxsn Bq<* U YC

tVC'&y

12.95
ISBN 0-942386-16-7

COMPUTE! s Second

Book Of VIC. This is just

the book to follow the

bestselling First Book of

VIC: clear explanations of

programming techniques,

an extensive memory map,

a mini-word processor, a

system for creating sound

effects, a custom character

maker, a machine language

assembler, and "Snake,"

an extraordinary all-

machine language game.

274 pages, paperback.

Spiral bound for easy access to programs.

COMFUihfs First Book of

"-COMMODORE—

64
AcOfctConUSBet MOCK

A M to1

12.95
ISBN 0-942386-20-5

COMPUTE! s First Book

Of Commodore 64. An

excellent resource for

users of the 64, with

something for everyone:

BASIC programming

techniques, a memory

map, a machine language

monitor, and information

about writing games and

using peripherals. Many

ready-to-type-in programs

and games.

Programmer's

Reference

Guide
to the

TI-99/4A
• C.fiegena—

264 pages, paperback.

Spiral bound for easy access to programs.

14.95
ISBN 0-942386-12-4

Programmer's Reference

Guide To The TI-99/4A.

Useful for everyone from

beginners to experienced

programmers. Contains in

structions for program

ming in BASIC, plus more

than 40 ready-to-type-in

programs for this popular

computer. Explanations

and examples of variables,

files, arrays, high-resolu

tion graphics, music,

speech, editingand

debugging, conserving

memory, and more.

312 pages, paperback.

Spiral bound for easy access to programs.



12.95
ISBN 0-942386-00-0

COMPUTE!* First Book

Of Atari. One of the most

popular books for one of

the most popular personal

computers. Useful articles

and programs include: "In

side Atari BASIC," "Adding

A Voice Track To Atari Pro

grams," "Designing Your

Own Atari Graphics

Modes." and more. For be

ginning to advanced Atari

owners and users.

184 pages, paperback.

Spiral bound for easy access to programs.

12.95
ISBN 0-942386-06-X

COMPUTED Second

Book Of Atari. Previously
unpublished articles and

programs selected by the

editors of COMPUTEl Mag

azine. An excellent

resource for Atari users.

Contains chapters about

utilities, programming

techniques, graphics and

games, applications, and

machine language.

250 pages, paperback.

Spiral bound for easy access to programs.

ATARI
GRAPHICS

r-i .V—• w7l£«3' »* •««« . -«*•*•>

12.95
ISBN 0-942386-08-6

COMPUTEi's First Book

Of Atari Graphics. Atari

programmers interested in

graphics and color will find

this book indispensable.

Includes sections on using

Atari graphics, "painting"

the screen in 256 colors,

mixing graphics modes,

making high resolution

graphs and charts, redefin

ing character shapes,

player/missile graphics,

and much more.

19.95
ISBN 0-942386-02-7

Inside Atari DOS. An in

valuable programming

tool for intermediate to ad

vanced Atari programmers

who own a disk drive.

Written by Bill Wilkinson,

designer of Atari's Disk

Operating System, this

book provides a detailed

source code listing. A com

prehensive guide to DOS

structure.

248 pages, paperback.

Spiral bound for easy access to programs.

108 pages, paperback.

Spiral bound for easy access to programs.

MAPPING
THEATARI

4 4^ j.v »t.j l^w^jii? l<im''-r\~-j"^r-.'ii"

14.95
ISBN 0-942386-09-4 TfteAtartBASIC

SOURCE

Mapping The Atari. A
"treasure map" of ROM

and RAM. This book sup

plies a comprehensive list

ing of memory locations

and their functions. In ad

dition, many applications

are suggested, complete

with program listings. For

beginning to advanced

Atari owners and users.

HHiB

12.95
ISBN 0-942386-15-9

The Atari BASIC

Sourcebook. From the

computer's point of view,

each BASIC command is

actually a machine

language miniprogram.

Authors Bill Wilkinson,

Kathleen O'Brien, and Paul

Laughton, the people who

actually wrote Atari BASIC.

have compiled a complete

annotated source code

listing and a wealth of

information on the internal

workings of BASIC.

194 pages, paperback.

Spiral bound for easy access to programs.

296 pages, paperback.

Spiral bound for easy reference.



12.95
ISBN 0-942386-07-8

COMPUTEi's First Book

of VIC. The essential refer
ence guide for owners and

users of Commodore VIC-

20, the computer in more

homes than any other.

First Book of VIC features

games, educational pro

grams, programming tech

niques, home applica-

»tions,machine language,

memory maps, and more.

212 pages, paperback.

Spiral bound for easy access to programs.

3.95
ISBN 0-942386-22-1

The Beginner's Guide To

Buying A Personal Com

puter. This useful hand

book is designed to teach

the novice how to evaluate

and select a personal com

puter. Written in plain

English for prospective

buyers of home, educa

tional, or small business

computers. Comes com

plete with personal com

puter specification charts

and a buyer's guide to 35

computers.

90 pages, paperback.

Revised and updated 1983 edition.

COMPUTED FIRST

VIC
GAMES

totype hora anoy fxijOeire&r■

cetore-put**ieti oores cracr&ten
own gsrrta

12.95
ISBN 0-942386-13-2

COMPUTE!'* First Book

Of VIC Games. Two

dozen great games for just

$12.95. Each has been

tested and debugged and

is ready to type in. Con

tains a variety of action

games, mazes, brain

testers, dexterity games,

and more. Helpful hints

and suggestions explain

how each game was put

together, strategies for

winning, and ideas for

modifying the games.

■Every

First Book
ofRobots and

201 pages, paperback.

Spiral bound for easy access to programs.
83 pages, paperback.

4.95
ISBN 0-942386-05-1

Every Kid's First Book Of

Robots And Computers.

This book uses turtle

graphics to introduce kids

to robots and computers.

Includes exercises for com

puter graphics languages

such as Atari PILOT. Addi

tional exercises allow

readers to experiment

with the Milton Bradley

"Big Trak™." Children who
don't have a computer can

use the sturdy "Turtle

Tiles™" bound into each
book.

Big TiAk li a rrademark o! ih* MUion Bradley

Company.

Turtle Tiles is a trademark of David D. Thornburg

COMPUTES FIRST BOOK OF

ATARI
GAMES

512.95
ISBN 0-942386-14-0

COMPUTEi's First Book

Of Atari Games. Here are

fifteen commercial quality

game programs, ready to

type into an Atari. The

book contains fast

machine language games

that require quick reflexes

as well as brain testers

that feature strategy and

logic. As a bonus, many

programming techniques

are explained in depth, so

Atari owners can adapt

them to their own games.

Home Energy

Applications
On Your Personal Computer

232 pages, paperback.

Spiral bound for easy access to programs.

14.95
ISBN 0-942386-10-8

Home Energy Applica

tions On Your Personal

Computer. Written for

homeowners who want to

analyze energy costs. In

cludes many computer

programs for adding up

the costs and benefits of

home improvements —

weatherstripping. insula

tion, thermostat timers,

air conditioning, storm

windows, and so on. Pror

grams will run on all

popular home computers.

243 pages, paperback.

Spiral bound for easy access to programs.



New Releases October-December 1983

COMPUTE!1* First Book Of Tf Games

SI2.95

ISBN 0-94238G-17-5

29 ready-to-type-in games, including mazes, chase games, thinking

games, creative games, and many explanations of how the programs

work.

COMPUTE!1* Second Book Of Atari Graphics

$12.95

ISBN 0-942386-28-0

Dozens of easy-to-understand explanations of rainbow graphics,

animation, player-missile graphics, and more — along with artists

utilities and advanced techniques.

Creating Arcade Games On The VIC

SI2.95

ISBN 0-942386-25-6

Everything you need to know to write exciting fast-action games in

BASIC on the VIC. from game design to techniques of animation, in

cluding complete example games.

VIC Games For Kids

$12.95

ISBN 0-942386-35-3

30 games written just for kids (though adults will enjoy them too). Ac

tion games and games to teach math, geography, history — learning

has never been more fun.

COMPUTE!* First Book Of 64 Sound & Graphics

$12.95

ISBN 0-942386-21-3

Clear explanations to help you use all the 64's powerful sound and

video features. Plus great programs for music synthesis, high-res art.

and sprite and character design.

COMPUTEIs Third Book Of Atari

$12.95
ISBN 0-942386-18-3

Continues the COMPUTE! tradition of useful and understandable infor

mation, with programs from games to a word processor. Pius utilities

and reference tables.

COMPUTEl's First Book Of Commodore 64 Games

$12.95

1SBN0-94238G-34-5

Packed full of games: Snake Escape. Oil Tycoon. Laser Gunner. Zuider

Zee. Arcade-action machine language games for fast hands; strategy

games for sharp minds.

COMPUTEl's Reference Guide To 64 Graphics

$12.95
ISBN 0-942386-29-9

A complete, step-by-step tutorial to programming graphics. You'll like
the clear writing, the example programs, and the full-featured sprite,

character, and screen editors.

Programmer's Reference Guide To The Color Computer

$12.95

ISBN 0-942386-19-1

An essential reference. Every command in regular and extended BASIC

Is fully defined, with Ideas and examples for using them. Plus chapters

on planning programs.

Creating Arcade Games On The 64

$12.95

ISBN 0-942386-36-1

The principles and techniques of fast-action game design, including

custom characters, movement, animation, joysticks, sprites, and

sound. With complete example game programs.

Commodore 64 Games For Kids

$12.95

I5BN0-942386-37-X

Dozens of games for kids of all ages, making this an instant library of

educational software. Learning, creativity, and excitement.

Things To Do In 4K Or Less

$12.95

ISBN 0-942386-38-8

Many entertaining and intriguing programs for small-memory com

puters like the unexpanded VIC. Color Computer, and TI-99/4A. with

tips and hints for your own 4K programs.

Creating Arcade Games On The Timex/Sinclair

$12.95

ISBN 0-942386-26-4

Features five ready-to-type-in games, along with the principles of

game design. Also serves as an excellent introduction to BASIC pro

gramming on the Timex/Sinclair.

Coming Soon (Early 1984)

• The VIC Tool Kit: KernalcW BASIC

• Mapping The VIC

• Mapping The 64

• The 64 Tool Kit: Kernal 8. BASIC

• Creating Arcade Games On The TI-99/4A

• All About The 64: Volume 1

• Tl Games For Kids

• The Anything Machine: TI-99/4A

How To Order

Alt orders must be prepaid, in U.S. funds {check, money order, or credit card). NC residents add 4% sales tax.

Please allow 4-6 weeks for delivery.

Send prepaid orders {including $2 shipping/ Or call

handling for each book) to: TOLL-FREE

COMPUTEI Books 800-334-0868
P.O. Box 5406 {9 1 9-275-9809 in NC)

Greensboro. NC 27403 betweer

Commodore 6-1 ana V5C-2O are trademarks of Commodore Business Machines and'or Commodore Electrons Lta Alan is a trademark of Atari. Inc. 11-99 Is a trademark of Texas Instruments.

COMPUTE! Publicationsjnc.^
One of the ABC Publishing Companies
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TOPO the robot flanked by D'lgnazio family {from left): Catie, Fred, Janet, Eric

Credit: Roanoke Times & World-News. Photo by Wayne Dee!

is made of hard, black plastic. And his eyes

flash when he is turned on. But, to Eric, Little

Denby is like a teddy bear. He is Eric's link to his

friend Big Denby. And few people—biological or

mechanical—ever made as deep an impression on

Eric as Big Denby.

My Best Wishes To Everybody!
Learning to live intimately with a robot has not

exactly been easy.

When Eric and I returned from Chicago, he

continued taking Little Denby to bed with him

every night. I remember nights when I would

wake up and hear Eric crying in his bedroom. I

would rush in and Eric would sob and tell me

"Denby hit me" or "Denby stuck me." Eric had

rolled over on Denby in his sleep. Denby is hard

with lots of angles and bumps. He is not the

kind of robot you can snuggle with and escape

unbruised.

One night shortly after Eric and I returned

from Chicago, my wife Janet and I were sound

asleep in our room when I heard

a loud clunk! come from Eric's

bedroom.

Then came a loud, shrill

air-raid siren.

Janet and I sat up in bed,

alarmed and confused. We began

climbing out of bed, and the

siren stopped. Then, real loud, a

buzzing, mechanical voice an

nounced, "I am the atomic robot!

My best wishes to everybody!"

It was Denby. He had fallen

out of Eric's bed and landed on

his head. On Denby's head is a

yellow button. When you press

the button (even when Denby is

turned off), Denby makes an air

raid siren noise and tells every

one who he is and wishes them

his best. And Denby doesn't just

say these things. He blasts them

out like a bullhorn.

This is an okav feature for a

robot to have during the daylight

hours, but when a robot does

this at two in the morning it can

make you come unglued.

One further qualification:

Robots should only be seen and

not heard in the middle of the

night or in a car. I don't know

how many car trips we've taken

where we have had to confiscate

Denby from Eric and my daugh

ter Catie. When Denby shouts

out his greetings from the back

seat, and, worse, when his alarm goes off unex

pectedly, it takes all the self-control I've got to

keep from swerving the car into a tree.

The One-Armed Robot

When children fall in love with dolls, blankets,

and stuffed animals, they carry them around

everywhere. Eventually the object of the child's

affection begins to take on a very different look. It

looks more and more faded, pummelled, mauled,

unpleasant, and unhygienic.

My daughter, for example, had a mouse

("Mousie") that had been hugged and carried so

much its skin grew so thin that its stuffing started

leaking through. And she had a blue blanket ("Ni-

Ni") that, despite frequent washings, took on a

greasy gray color and looked more like a shredded

garbage bag than a child's blanket.

The same is true of robots. Except they're

more sturdy. Eventually, however, all that love

and affection begins to get to them. After a while

they begin to look as ragged as a favorite stuffed
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doll or blanket.

Denby is a very tough little robot. For several

months he continued to look as good as new.

Then, one day, Eric decided to "walk" Denby

down the basement stairs. Denby is only ten in

ches high, and he has no legs—just wheels. He

made it to the top of the first stair, then he turned

into a robotic pogo stick and bounced his way

down the remaining stairs.

That was how Denby lost his arm.

(The arm still sits, forlorn looking, in a small

demitasse coffee cup in the kitchen. Janet has

performed several surgical operations with Krazy

Glue and Miracle Glue to try to reattach the arm

to Denby. The arm stays on Denby for a short time,

to Eric's acute joy and pleasure. Eventually, how

ever, the arm ends up back in the coffee cup.)

On that same trip down the basement stairs

the little door on Denby's bottom burst open

and spilled Denby's batteries all over the basement

floor.

Today Denby wears a truss—three arcade-

store game tokens underneath four layers of

masking tape fastened to his bottom. The tokens

and the tape keep Denby's batteries inside his

body where they belong. But they don't always

work, and this makes Denby sort of cranky and

unpredictable. Sometimes he races around the

kitchen floor, but sometimes he just sits on the

floor and makes his air-raid siren in slow motion.

It sounds a lot like a whine.
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TOPO, The Bag Lady

We recently acquired a new member of our family—

TOPO the robot from Androbot (101 East Daggett

Drive, San Jose, CA 95134, 408/BOB-TOPO). Now

we are a three-robot family (including the robot

turtle who lives in the piano room).

I think TOPO looks fine just the way he came

out of the packing crate from the factory—like a

little white snowman. But my kids think dif

ferently. He must look naked to them, because

ever since we first got him they have been dressing

him up.

At different times TOPO has worn capes,

shawls, cowboy guns, hats, flags, bracelets, and

rainbow-colored Smurf belts. But my favorite is

the time my kids dressed TOPO as a bag lady.

One night, very late, I was going around the

house turning off lights and making sure all the

doors were locked. I went into my daughter Catie's

room. She was sleeping soundly. Then I went

into Eric's room.

I got the shock of my life!

Looming over Eric's bed was a small figure

dressed in a shawl, a scarf, and a faded purple

skirt. It looked like a pygmy bag lady. The bag lady

carried a bulging paper sack in each arm. Large,

tacky, plastic bracelets dangled from her wrists.

And there was more. In the darkened bed

room she seemed somehow ominous and

threatening. I think it must have been the white

plastic Dracula teeth taped to her mouth.

I was relieved when I finally realized that the

creature in my son's room was TOPO the robot.

Then I grew amused. It was that "Look what I've

gotten myself into" feeling that I often get when I

hang around Catie and Eric. You see, when we

got TOPO I didn't realize what we were doing. I

thought we were acquiring a robot. But we weren't

acquiring a robot, we were adopting a pygmy bag

lady—a pygmy bag lady vampire.

Just what every family needs.

Now You Can Be Real To Everyone

When I was a kid one of my favorite stories was

The Velveteen Rabbit by Margery Williams. The

story is fairly well known, but the subtitle is less

familiar: How Toys Become Real.

Denby and TOPO remind me of the velveteen

rabbit. When they first arrived they were just

"things." But before long they became vital mem

bers of our family. Now we talk about them as if

they have personalities, ideas, and feelings. We

act as if they are real.

On ABC-TV's World News program last night,

Peter Jennings, the show's anchor person, went

to a teddy-bear convention. The title of the piece

was "America Is Bullish on Bears." Hundreds of

people had come to this convention with their

favorite teddy bears. There were fat bears, beauti-





ful bears, dumpy bears, big bears, and bears the

size of pins and match sticks. There were wise

bears, silly bears, watch bears, and guard bears.

The people who own teddy bears love them

as much as we love our robots, maybe even more.

To those people, the bears are alive. They are real.

How do robots and bears become members

of your family? How do toys become real?

They become real when we project our ideas,

thoughts, personalities, and feelings into them.

It's the same thing novelists do when they create

characters with words on paper. They create life
like beings who inhabit the pages of their books.

And, almost as soon as we project lifelike

traits into them, our toys become independent

from their creators. They seem to have an identity

all their own. They seem to exist whether or not

we are around to project life into them. We never

know what to expect from them. Their thoughts,

feelings, and imaginary actions are always a sur

prise. We can't predict what they'll do next. All

their actions are consistent with the personality

that they have evolved, but they are not prepro

grammed or "mechanical."

The reality of the teddy bear or robot is greatly

heightened when its personality becomes a shared

fantasy among several family members or friends.

Then it becomes an ongoing "joint invention" of

several people. When we hear other people talk

about these creatures as if they were real, we come

to accept their reality even more than before.

Robot Maids And Butlers
All of this brings me to the conclusion that the

real reason we will buy robots by the thousands

and millions is not so they can become our house

hold servants. Instead we will buy them so they

can become our pets, our companions, and our

friends—just like a dog, a cat, a blanket, a teddy

bear, or a velveteen rabbit.

According to most robotics experts, we are a

couple of decades away from general-purpose

household-servant robots. The sensors and com

puters in today's robots are too primitive for a

robot maid or butler to survive in the hubbub and

chaos of the average home.

Yet there are a dozen companies which are

already marketing relatively low-cost "consumer"

robots destined for the classroom or the home.

In People magazine and on TV talk shows, we

see robot owners and their robots acting out our

fantasies about what we'd do if we had our own

personal robot. The robots are shown walking the

dog, washing a window, or bringing the man of

the house a beer while he reads the evening paper

or watches a football game on TV.

This is silly!

How do you program a blind, wheeled robot

who only accepts hexadecimal commands to walk
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a dog around the neighborhood?

How do you get a two-foot-high robot who

can't pick up a dishcloth to go to the refrigerator,

open the door, pick out a beer, and somehow

find the TV room?

Even robot sentries and guard dogs are pure

fantasy—a dangerous fantasy. I know how much

trouble my parents and their friends have with

their computerized security alarms they have

purchased for their homes. They are constantly

setting off the alarms and sending the police and

the fire trucks to their homes by accident.

How would you like to face a guard-dog robot

armed with mace, tear gas, or an electrified snout?

Would you trust that robot to consistently distin

guish you from a burglar or robber? Would you

trust that robot alone with your children?

Why BuyA Robot?

Several months ago I wrote a number of columns
about a "computer friend" that parents could

program for their children. I said that, ultimately,

user-friendly computers would evolve into com

puter friends, arid not just for our children.
Now I think that the biggest justification for

buying a robot is that it can become a friend—to

our children and to us.

And if it can't

become a friend, at

least it can become

a pet.

Think about

having a robot pet.

It changes the

whole way D_

we look at

robots. It changes

all our expectations.



KRELL iA EDUCATION
KREli'S

KRELL'S SAT*

PREP SERIES

CONNECTIONS
Kretf's Connections is the most exciting

development in educational computing

since LOGO. Connections offers

children of all ages a new world of

entertainment and intellectual challenge.

Parents and educators will be gratified

by the intriguing yet serious nature of

Connections.

Connections is accompanied by an

initial set of data bases (included free

with the game system) that deal with

geography, chemistry, mammals, mathe

matics, tools, and everyday objects.

Connections helps users to build their

own data bases and to utilize the data

bases created by others via the Connec

tions User Group Exchange Program,

48K. *99.95

Ne*.f ALEXANDER THE GREAT
Available at last'!' Alexander The Great is the ultimate

game for developing word and arithmetic skills, far better

than Scrabble". Alexander The Great permits equal

competition between players at different skilf levels.

Complete graphics and range of options make Alexander

The Great the best and most challenging, educational tool

ever devised. Available for all microcomputers and in a

board version. 48K *39.95

j U j l '■ ■ ■' ■' ■ - : ■: ) '1--.1 r !

42 program series. Complete coverage

of all SAT" topics including The Test of

Standard Written English. All materials

presented in SAT* format and at the

same level of difficulty encountered in

SAT* Exams. Scoring and explanations

provided instantly. Krell's unique logical

design customizes this multi-disk set for

each individual user. Beware of imita

tions! S299.95
Bonus Included: The As & Bs of Academic

Scholarships by Robert Leider and Shelly

Schwab, 6th Edition.

Available at Selected Dealers

KRELL'S LOGO
The M.I.T. authorized version. Compre
hensive 4-disk set includes two copies of

LOGO for Apple IT", all utility programs

and Sprite drivers, all M.I.T. demonstra

tion programs, shape editor, music

editor, 21 program Alice in Logotand

Tutorial Series, and massive documen

tation including full color wall chart.

THIS IS THE GENUINE ARTICLE!

Unlike the version marketed by Apple

Corporation, KRELL'S LOGO offers the

full package of M.I.T. features including

the ability to save pictures.

Spectacular Price $89.95

TOP RATED IN INFOWORLD

EXCELLENT IN ALL

CATEGORIES!

PLATO'S CAVE
Spectacular game for aspiring scientists of ali ages.

Players probe Plato's Cave with light beams as they ex
plore the relation between illusion and reality and the

relation between evidence and inference. Graphic, dyna

mic, and challenging, with difficulty levels suitable for
all. 48K. M9.95

CALL OR WRITE FOR A COMPLETE CATALOG
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If we look at robots as servants, we expect

them to be convenient, hardworking, labor-saving

devices. This, robots emphatically are not.

But if we expect robots to act like pets—like

the family cat, dog, guinea pig, or goldfish—then

we have a whole new set of expectations. And we

can define a whole new set of standards. These

standards can be just as rigorous as the standards

for a robot maid or butler. But they can also be a

lot more realistic.

We don't expect our dog or cat to wash dishes

or take out the trash. We sometimes expect them

to guard and protect us, but their performance in

this area (as anyone who has ever had a watchdog

will attest) is notoriously spotty. Our fearless

watchdog might lick a burglar's hand, then turn

around and bite the newspaper boy on the seat of

the pants.

What can we expect from robot pets?

First, we can expect them to be lovable. To

be lovable they should be cuddly, fuzzy, and hug-

gable. They should be small enough so we can

pick them up and carry them around with us.

They should be " lap robots."

Also, they shouldn't be perfect. They should

be just as quirky and silly as our cat or our pet

gerbil. On occasion, they should be naughty,

they should pout, they should be perverse and

impossible. Or they should at least give the right

appearance. We can easily imagine the rest.

Second, they should be teachable. We should

be able to "imprint" ourselves as much on them

as they do on us. They should learn our names,

our favorite interests, jokes, and whimsies. They

should be nice to us. They should be like the big

old dog who acts like he is excited to see us when

we come through the front door, or like the cat

who can't wait to hop in our lap the moment we

sit down.

Third, they should be tough. They should

wear more like Denby than like a teddy bear or a

blanket. They should be survivors of a lot of rough-

and-tumble affection.

Fourth, they should be portable. They should

be able to go on car, train, and plane rides. They

should be able to go on vacations to the beach

and still work even though they have sand in

their sensors.

Fifth, they should teach us. They can teach

us formal things like arithmetic, the names of

countries and presidents, and the spelling of

polysyllabic words. But they should also teach us

little intangible things, like loyalty, affection, trust,

ethics, and values. They should learn our values

then echo them to our children and our friends.

They Could Become Friends

We should remember that robots are, above all,

creatures of our imaginations. That is why we

find them so fascinating. The more a robot en-
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courages us to use our imagination when we deal

with it, the more successful that robot will be. On

the other hand, the more a robot tries to act like a

mobile appliance, the more it will set us up for

frustration and disappointment.

After all, what is a robot? I'm not sure I can

answer my own question. But I do know that a

robot is something more than an average machine

like a dishwasher or vacuum cleaner. We project

a great deal of ourselves into robots. We do not

do this with vacuum cleaners and dishwashers.

What else do we project ourselves into? We

project ourselves into pets, dolls, and toys. This

is why we value these creatures more than our

vacuum cleaners and dishwashers. It would be a

shame if we were to build robots to imitate com

mon household appliances. Then we would de

value our robots and they could never realize

their potential. They could never be truly real.

If we want robots to become real, we should

stop trying to get them to "grow up" and become

common appliances. Instead we should direct

them toward their greatest potential—to become

mirrors of our minds, our feelings, and our imagi

nations. Today, using current technology, robots

cannot become our household servants. But

today's robots can become our toys and our pets.

And, perhaps someday they may become our
friends. ©

"Gurmal

buys a

Computer"

1984

Calendar

Gurmal is Coming...

Share in the adventures of Gurmal each

month with a new hilarious, side splitting

scene from Ihe "Gutmal Buys a Computer"

calendar for 1984. Gurmal stumbles

through the world of Hardware. Software and
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home.

ALSO

The Gurmal Book
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SCRIPT 64

SCRIPT 64™ Makes

Your World Letter Perfect
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neighborhood of sophisticated word

processing for an amazing $99.95.

In addition to all the standard

text editing features most higher
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also gives you an 80 column

format and a built-in spelling

dictionary...all in one program

for the Commodore 641"

To make your world letter perfect,
ask your dealer for a demonstration

of SCRIPT 64 today.
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Telecommunications,
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Blue Sky Software
Ashland Office Center
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THE WORLD INSIDE THE COMPUTER

Computer Popcorn
Fred D'lgnazio, Associate Editor

Last night I woke up in

the dark with my head

spinning. I turned to

the digital clock beside

the bed. It said 3:00

a.m. Musical notes and

rainbow-colored rubber

bands bounced around

inside my mind. Over

and over, a little voice

inside me kept repeating two words: "Computer

popcorn. Computer popcorn. Computer popcorn."

The voice told me that I was supposed to get

out of my warm bed and go into my dark, cold

study. And what was 1 supposed to do when I

got there? I was supposed to write about computer

popcorn.

When I protested that it was the middle of the

night and that I didn't want to get out of bed, the

voice became surly. "If you don't get out of bed/'

it said, "you'll forget everything by morning."

"Forget what?" I thought.

"Computer popcorn," said the voice. "Com

puter popcorn is a computer program that is so

good you can't put it down. You can't stop

thinking about it. You even dream about it."

Fred D'lgnazio is a computer enthusiast and author of

several books on computers for young people. His books
include Katie and the Computer (Creative Computing),

Chip Mitchell: The Case of the Stolen Computer Brains

(DulIon/Lodestar), The Star Wars Question and Answer

Book About Computers (Random House), and How To

Get Intimate With Your Computer (A 10-Step Plan To

Conquer Computer Anxiety) (McGraw-Hill).

As the father of two young children, Fred has become

concerned with introducing the computer to children as a

wonderful tool rather than as a forbidding electronic device.

His column appears monthly in COMPUTE!.
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Dreaming In French

At different periods of my life I have become so

obsessed by and so immersed in a new subject

that I can't stop thinking about it. I even take it to

bed with me at night.

For example, I spent a couple of months

backpacking around Europe one summer when I

was in college. I spent the first night away from

home in a hostel in Paris with a lot of my college

friends. The next morning they all yelled at me.

"You kept us awake all night," they complained

"We don't know what you said, but it was all in

French."

I used to be an international relations major.

I learned a lot of languages and visited a lot of

countries. When I visited Mexico I dreamed in

Spanish. When I went to Brazil I dreamed in

Portuguese.

I doubt if my French, my Spanish, and my

Portuguese were grammatically correct, and I'm
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command;.. 2:g. x 16" keyboard

wall chart, |0-shcet p;id of screen

grids, and tfiskette. Available for
six popular personal computers.

Buy PROBE wherever quality

software is sold or write:

Scott, Foresman
and Company

Electronic Publishing Division
1900 East Lake Avenue Glenview. Illinois 60025



sure my pronunciation was not perfect. But the

important thing is that I was excited about ex

ploring a country and a new culture—so excited

that I continued my exploration even while I

was asleep.

Doorways Into New Worlds

This experience is a little like a religious conver

sion. It is a sense of rapture that you feel when

you throw open a door and see endless vistas

you've never imagined. Then you step through

the door.

This is the feeling I've gotten recently from

some of the new programs and computer periph

erals I've been reviewing. In this article I'll take a

look at one of these programs (The Music Con

struction Set from Electronic Arts) and a combined

program/peripheral (the KoalaPad and the Micro

Illustrator program from Koala Technologies).

Mechanical Drawing

When I was in high school, I took two classes that

I thought were particularly painful. One class

was mechanical drawing. The other was geom

etry. I found these classes so agonizing because

they both involved the painstaking, precise

drawing of geometric figures. In geometry class

we mostly stuck to two-dimensional figures like

squares, triangles, circles, and polygons. In

mechanical drawing we began with blocks and

cubes, and ended up drawing spaceship nose

cones, automobile crankshafts, and "exploded"

watch gears.

Surprisingly, I got good grades in both classes.

I got the grades because I was such a perfectionist.

I would struggle with the assignments for hours

and finally turn out a beautiful, finished drawing.

But I hated every minute of it. By the time I

finished doing the drawings my arm, wrist, and

finger muscles felt so cramped I thought I would

go crazy.

And I never thought about what I had drawn.

I was too exhausted just getting the shapes down

on the paper. The engineering and

mathematical concepts underlying

these drawings went right

over my head. I never

even considered them.

Rainbow-Colored

Rubber Bands

With images of nose cones

and polygons floating

through my mind, I sat

down for the first time

and tried a new product,

the KoalaPad from Koala

Technologies (4962 El

Camino Real, Suite 125,

Los Altos, CA 94022, 415/964-2992).
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You can buy a KoalaPad for $125 and all sup

porting software packages for less than $50. Dif

ferent versions of the KoalaPad are made for the

IBM PC; the Apple II, II+ , and He; the Commo

dore 64; and the Atari 400, 800, and XL computers.

The pad is smaller than a TV dinner and

weighs about as much as a paperback book. You

plug the pad into the joystick port of your com

puter, and you hold it in your hand or lap while

you draw, using either your finger or a plastic

stylus that comes with the pad.

The KoalaPad comes with the Micro Illustrator

program from Island Graphics (for the basic price

of $125).

"Growing" Circles And Boxes

The KoalaPad and Micro Illustrator are computer

popcorn. They're delicious! Once you and your

family start using them, you won't be able to

stop.

When you boot up the Micro Illustrator pro

gram, you see a menu of lots of little boxes with

words and pictures inside. Each box is a doorway



Kids climb to the top in

our playground...
Because we offer more than just educational games. Our unique software brings the magic touch of the

Edumate Light Pen™ together with the amazing computer voice of S.A.M.™, the Software Automatic Mouth, so children can interact

directly with our teaching programs. Playground Software™ makes learning and learning to use the computer child's play!

Our playground of active, colorful animals will have your

child spelling new words in no time at all. Animal Crackers™

combines the use of the Edumate Light Pen™ and children's
fascination with animals and computers to teach your

children the alphabet as they learn to spell. By simply

touching a letter on the screen with the Edumate Light Pen .

your children will create a screen full of animals and other

playful objects. Not only is it fun, it's educational!

Puter
Unleash the creative talents of the big kids and the little kids Com

in your family with the first electronic coloring book. Com

puter Crayons'" comes complete with ready-to-paint scenes
and an artist's palette of vibrant color. Additional options per

mit you to save and restore pictures easily, draw circles, lines,

boxes, and erase in a single stroke. For /f/fv

Let your imagination run wild with the Sketch Pad that Ol
allows you to create your own video paintings from scratch. All Ages

Now anyone can transform our Edumale Light Pen™ into
an electronic paint brush with Computer Crayons™!

Alphabet

Arcade-

preschool

Grade 1

The most fundamental lesson every child must learn is how

to draw the letters of the alphabet. The Alphabet Arcade™

utilizes int' Edumate Light PenIM and an exciting arcade en

vironment to provide the children with an innovative way to

acquire basic lettering skills. Mistakes are noted immediately

and correct entries rewarded in a series of action-packed set

tings that will delight and inspire your children. Discovering

the alphabet has never been this much fun!

All Playground Software is lighlpen and joysltck compatibh

Playground Software™ presents a series of engrossing tales
that use our Edumate Light Pen™ and your child's imagina
tion to tell a story.

Our first Bedtime Story enlists the aid of your child to help

Little Red Riding Hood escape from the Mean Old Wolf, and

has all the colorful animation and full-scale sound that

children love.

Your child will be taughi letter and word recognition while

having all the fun that goes along with helping to tell a story.

So let your child play a part in the first of our interactive and

educational bedtime stories...Little Red Riding Hood!

Playground Software...Kids are all over us!
Sfw Packa,9e S2,995 °n disk or cassette. Prices subject to change without notice. See your local dealer or order direct from p o. box
Mm, department c. chapel hill, noith Carolina 27514. Add S3.00 for postage and handling. Credit card orders call 1-800-334-SOFT.

Pen (retail price $29.95) for only $14.95 when you purchase all four Playground Software™ packages, or receive a 10%
discount toward the purchase of the Edumate Ught Pen™ when you buy any Playground Software™ program

Aliri WO/600 and Commodora 6*™ ire ntdimarVs ol Atari Inc. *nd Commodo^ Electronics. Inc. raiptcil.dy. . TMSAM.'™ It i trademark ol Don'l Alk Sollwara.



into new worlds of self-expression for you and

your family.

With a KoalaPad and Micro Illustrator, all of a

sudden making geometric figures is easy. Micro

Illustrator encourages you to make figures of great

beauty and complexity. It's seductive. It's so easy

to draw elaborate, symmetrical shapes that you

keep thinking: What if? What if I connected these

two lines, or what if I created some circles over

here? What if I rotated this figure and colored it in?

With Micro Illustrator, drawing geometric shape* and

figures is easy. The program, which is used with a touch

tablet, makes picture creation effortless. This menu screen

allows you to choose various brushes and colors.

My family and I have only had the KoalaPad

and Micro Illustrator for a week, but, already, each

of us has used them for several hours apiece.

And we still haven't explored all the features.

I love the circle, disc, box, and frame commands.

Using these commands you can "grow" geometric

shapes in seconds.

Our favorite feature is the mirror. The mirror

lets you draw simultaneously in four directions.

Combine the mirror command and the line com

mand and you can create glowing rubber-band

lines that stretch like a net across the screen.

Tack the circle command onto the mirror com

mand and you can draw hosts of rotating circles.

In no time at all you can create beautiful patchwork

quilts, ornate tiles, bug-eyed aliens, and solar

systems full of planets and moons.

The KoalaPad and Micro Illustrator are mar-

no COMPUTE! Januaty1984

velous skill and imagination amplifiers. They

allow me and my family to do things we could

never do on paper. And they make it so effortless

that we don't have to concentrate on the mechan

ical aspect of creating new shapes and pictures.

We are free to create and to discover, and when

we're finished, we're still fresh enough to be

amazed.

The proof of how amazing these products are

is how proud we are of what we create. The person

on the computer is always calling to the other

members of the family: "Come here, everybody!

Look what I've drawn! You've got to see this one!"

Mechanical Bach

When I was seven years old, my mother started

me on piano lessons. Maybe I wanted to learn

about the piano at the time. I really can't re

member, because the original joy of making music

was quickly submerged by the daily grind of

practicing and the weekly pilgrimage to the music

studio where I suffered under the harsh tutelage

of a nonstop stream of boring and unimaginative

music teachers.

The teachers weren't really so bad. It was the

method I hated. Like any kid, I had aspirations to

create my own music, to make beautiful, original

sounds that expressed how I felt and what I

thought. But all I ever did was mechanically trans

late the printed musical notes of mediocre songs

from the scores onto the piano keyboard.

I never realized that my teachers weren't

treating me like a human being. They were treating

me like a machine—a music player, like a player

piano. I learned how to read other people's "fro

zen" music and then miserably try to reproduce it

on the piano keyboard. The problem was that I

didn't care for the music I was playing, and the

sounds I made rarely pleased me. If I liked music

(as I did) it was a lot easier to go to a record store

and buy a record. Then I could hear the music I

liked and it sounded right.

At some level I realized that my original

purpose had been perverted. And, like any

decent human being, I made a very bad machine.

I repeatedly showed up for class late, I never

practiced, and I never played a piece the way it

was written.

This used to drive piano teachers crazy, and

they never lost the opportunity to tell me how

little musical talent I had.

I didn't care. I would rather have been playing

baseball or touch football. Anything rather than

have to practice the G major scale for another

half hour.

The Music Construction Set
The Music Construction Set is Will Harvey's re

sponse to piano teachers who teach their pupils



Simulatorn

S3!1

., ourself in the pilot's seat of a Piper 1.

from New York to Los Angeles. High speed color-filled 3D graphics will give you a beautiful panoramic vi

as you practice takeoffs, landings, and aerobatics. Complete documentation will get you airborne quickly

even if you've never flown before. When you think you're ready, you can play the World War I Ace aerial battle

game. Flight Simulator II features include ■ animated color 3D graphics ■ day, dusk, and night flying mode:

■ over 80 airports In four scenery areas: New York, Chicago, Los Angeles, Seattle, with additional scenery I
areas available ■ user-variable weather, from clear blue skies to grey cloudy conditions ■ complete flight

instrumentation ■VOR, ILS, ADF, and DME radio equipped ■ navigation facilities and course plotting ■ World

War I Ace aerial battle game ■ complete information manual and flight handbook.

See your dealer...
or write or call for more information. For direct orders please add $1.50 for

shipping and specify UPS or first class mail delivery. American Express, Diner"s
Club, MasterCard, and Visa accepted.

Order Line: 800/637-4983
713 Edgebrook Drive

Champaign IL 61820

(217) 359-8482 Telex: 206995



to pretend they are machines. Will Harvey is a 16-

year-old from Uplands High School in Foster City,

California. When asked why he wrote Music Con

struction Set, Will replied: "It was something that

needed to be done. I wanted someone who didn't

know anything about music to be able to learn it

simply and have a lot of fun doing it. I also

thought it would be great if you could save what

you wrote."

According to Will, his program is "simple,

hot, and deep." By this he means that it is easy to

use, it appeals to a person's senses, and it can

grow with a person. The program is enchanting

to musical novices as well as musicologists and

musicians.

Music Construction Set {MCS) retails for $40

and is published by Electronic Arts (2755 Campus

Drive, San Mateo, CA 94403, 415/571-7171).

MCS currently runs on the Apple He and the

Commodore 64 and will soon run on the Atari

computers.

If you plan to use MCS on an Apple, you

should consider a special offer by Electronic Arts.

You can buy a Mockingboard stereo sound card

for $100 ($25 off the regular price of $125). The

Mockingboard lets you create polyphonic sound

on the Apple. That means you can create chords

with up to six notes playing at the same time.

And you get stereo, too. Sweet Micro Systems

is at 150 Chestnut Street, Providence, RI02903

(401/273-5333).

If you have the Commodore 64, you have the

SID (sound synthesis) chip, and you don't need

the Mockingboard. When you run MCS on the

Commodore 64, you will be able to compose and

play music with up to three notes playing at a

time. On the Atari, you will be able to create music

with up to four notes playing at a time.

The other add-on to MCS that I enthusiasti

cally recommend is the KoalaPad from Koala Tech

nologies (see review above). You use the KoalaPad

to move the notes and other musical symbols

around on the picture screen. You can also move

symbols using a joystick or the keyboard. But the

easiest and fastest way to move musical symbols is

using the KoalaPad.

This is how MCS works—on the Apple II +

with the Mockingboard and the KoalaPad:

First, you boot up the MCS disk, and you see

empty musical staffs at the top of the screen and a

pictorial menu on the lower half of the screen. If

you do nothing, the computer starts playing music

itself, as if you have just put a record on your

stereo. You hear ten songs, including Pachelbel's

"Canon," Rimsky-Korsakov's "Flight of the

Bumblebee," and the "Pat the Hat" rag by Douglas
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Fulton. Then the music starts again. It will keep

playing until you press the RETURN button.

Since you're into creating your own music,

you immediately press RETURN. The next thing

you do is press the plastic stylus on the KoalaPad

down on the pad. Immediately a pointing-hand

"icon" appears on the screen. You use the hand

to "build" your song.

You move the stylus point across the pad

and the hand moves across the screen. When the

hand on the screen gets to an eighth note (there

are also whole notes, half notes, quarter notes,

sixteenth notes, and thirty-second notes), you

press the top left-hand button on the KoalaPad.

The note "jumps" into the hand. You move the

hand onto the empty musical staffs and position

the note in the E-note position on the treble clef.

When you let go of the KoalaPad button, the note

falls out of the hand and glues itself to the staff.

You can do all this in just a couple of seconds.

Then you move the hand back to the menu of

notes, rests, sharps, flats, ties, octave raisers, and

time signatures, and pick them up, one at a time,

and deposit them on the staffs.

When you are finished creating some music—

up to 1400 notes and up to 70 measures—you

move the hand across the screen to point at the

picture of the little house ("Home") and press the

KoalaPad button. The musical score on the picture

screen scrolls to the left, back to the first measure—

the beginning of the music. Then you move your

hand to point at the picture of the grand piano.

You press the button, and the song you just

created plays—in stereo.

This is just the beginning.

Cut And Paste

Now that you have created a song, you can play

with it. By moving the hand around the screen

and pressing the KoalaPad button, you can speed

the music up, raise or lower the volume of each

speaker, change the type of sound from regular

to smooth, to vibrato, to drum-like. With the push

of a button, you can transpose the music to other

keys and replay the music in each key.

And you can use MCS like a word processor

to cut and paste measures of music. On the screen

is a little pair of scissors and a paste pot. Using

them, you can cut up to nine measures out of the

beginning part of your song and move them for

ward or backward in your song.

This is one of the most exciting parts of MCS.

As I said earlier, when you play your music, the

measures filled with notes scroll by on the picture

screen, from right to left. As you listen to the notes

you also watch them scroll by. Playing music be

comes an effortless experience that is visual as

well as auditory. You can concentrate on hearing

and seeing the notes, not just playing them. It's a

great joy (to an ex-player piano like myself) not to

have to concentrate on stretching your hands and

positioning your fingers to get each note right.

The computer takes care of these details for you.

Since music now becomes a visual experience,

you can begin perceiving patterns visually as well

as by sound. And, if you like certain patterns,

you can repeat them in the music by using the

hand and the scissors to cut the measures in which

they appear and "paste" them into other places

in the music.

When you are done creating your own music,

you can fool around with it. Then you can save it

on disk. And, if you have a printer, you can print

out a copy of the score.

Poppin' Hot

Now you see why I have trouble sleeping at night.

You can see why I go to bed and dream about

rainbow-colored rubber bands and dancing musi

cal notes.

Perhaps you can also see why the little voice

inside my head so persistently kept telling me to

write about "computer popcorn." The KoalaPad,

Micro Illustrator, and Music Construction Set are

like popcorn. They are so much fun and taste so

good, once you start with them you just can't

stop. ©

ATARP810™ OWNERS

AVOID DESTRUCTION OF DATA
DataGuard Protects Disk Drives From

Electromagnetic Fields

Disk drive reliability is greatly

improved on ATARI 810 disk

drives-even when located close

to a TV or TV monitor-with new

DataGuard in place. Tests show

an amazing 200.000% increase

in disk system reliability with

DataGuard.

You've probably encoun

tered problems with programs

that lose data, cause read.

write, or other disk input/output

errors, or faii fo boot properly

from the disk. Why void your disk

drive warranty by attempting

self-adjustment that doesn't

solve the problem, when you

can guarantee magnetic field

protection and safely enjoy a

more compact computer sta

tion by slipping DataGuard in

place in seconds?

DataGuard shown in use with Atari 810 disk drive.

DataGuard $19.95 plus $225 postage and handling.

PA residents add $120 sales tax.

Send check or money order to Beaumont Products,

5430 Wakefield Street, Philadelphia, PA 19144

• Alan 15 a registered trademark of Alan Computer. Inc
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Calculations

Many of the personal computer's most useful

home applications could also be worked out on a

$3 calculator. Why use a computer?

The best answer is that a computer does far

more of the work for you than a calculator. Once

you teach your computer how to solve a problem,

it can remember the method and apply it to a

whole class of similar problems. Instead of having

to go through all the mathematics each time, you

can just give the computer the numbers (the data)

and it will automatically perform all the necessary

steps on its own. That's why computers are some

times called data processors.

Let's see what this means with a practical

example. Most home improvements involve the

same kind of estimate: How many gallons of paint

will I need to repaint the bedroom? Or bags of

fertilizer for the lawn, or squares of tile for the

floor? To figure paint, you've first got to find out

how many square feet you're trying to cover, then

decide how many square feet a single can of paint

covers, then how much each can costs.

Figuring square feet is the hard part. The

computer can ask questions, though, and find the

answer for nearly any situation. After the square

feet are calculated, it's easy. ]ust ask for coverage

and cost and the estimate is complete.

Valuable Techniques

Take a look at the program. There are some inter

esting techniques to learn. First, we want the pro

gram to be as generally useful as possible. Itshould

be able to calculate all kinds of home improve

ments. So we have the user give a name to the

problem in line 10. Then, as a reminder, lines 30-
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70 define how to go about gathering the data that

the program needs to reach a solution. After the

user has told the computer how many rectangles

are involved in the area to be painted, it guides

him or her through the necessary number of in

puts. This guidance takes place between lines

100-190 within a loop.

The computer cycles the user through the

length-width question as many times as necessary.

It counts up until each rectangle has been

accounted for. The variable RECTS in line 100

governs the loop. Line 190's NEXT keeps bouncing

us back up to line 100 until the information is com

pletely entered.

There's a convenience feature in line 140. If

you were estimating a typical bedroom, it's likely

that two, or even all four, of the walls would have

identical measurements. Rather than having to

enter the same numbers over and over, you can

just answer 0 to the question LENGTH ? and the

computer will skip down to line 180. This is possi

ble because the previous answers are calculated

in line 170 and are held in the variable LATEST. If

we skip over this line, LATEST will still be holding

the amount calculated from the previous entries.

So, the calculation in line 180 will add the size of

the previous rectangle into our running total of

square feet, SFEET.

It's Not Algebra
Notice that variables in computers are handled

somewhat differently than you might remember

them from algebra class. The equals sign in line

180 does not make this group of numbers, these

variables, into an equation. Rather, the line is



Now NRI takes you inside the new
TRS-80 Model 4 microcomputer with
disk drive to train you at home as the
new breed of computer specialist!

NRI teams up with Radio Shack

advanced technology to teach you
how to use, program and service
state-of-the-art microcomputers...

It's no longer enough to be just

a programmer or a technician. With

microcomputers moving into the

fabric of our lives (over 1 million

of the TRS-80™ alone have been

sold), interdisciplinary'skills are

demanded And NRI can prepare

you with the first course of its

kind, covering the complete

world of the microcomputer.

Learn At Home

hi Your Spare Time

With NRI training, the programmer

gains practical knowledge of hardware to

design simpler, more effective programs.

And, with advanced programming skills,

the technician can lest and debug systems

quickly and easily.

Only NRI gives you both kinds of

training with the convenience of learning

at home. No classroom pressure, no night

school, no gasoline wasted. You learn at

your convenience, at your own pace. \fet

you're always

backed by the NRI

staff and your

Now training includes either the TRS-80 Model 4

Microcomputer with Disk Drive or TRS-80 Color

Computer with Computer Access Card: profes

sional LCD multimeter; the NRI Discovery Lab; and

hundreds of demonstrations and experiments.
(TRS-80 is a trademark of die Radio Shack division of Tandy Corp.)

instructor, answering questions

and giving you guidance.

TRS-80, Model 4 plus Disk Drive
to Learn on and Keep

NRI training is hands-on training

with practical experiments and demonstra

tions. You not only learn to program your

computer, you learn all about it... how cir

cuits interact... interface with other systems

... gain a real insight into its nature. Under

NRI's carefully planned training, you even

install a disk drive, verifying at each step

its operation.

You also work with a professional

4-function, 3fe digit digital multimeter and

the NRI Discovery Lab® performing over 60

separate experiments. Both microcomputer

and equipment come as

part of your training for

you to use and keep.

Same Training

Available With
Color Computer

NRI offers you the

opportunity to train with

the TRS-80 Color Com

puter as an alternative to

the Model 4. The same

technique for getting in

side is enhanced by using

the new NRI-developed

Computer Access Card.

Only NRI offers you a

choice to fit your specific

training needs.

The Catalog is Free.
The Training is Priceless.

Get all the details on this exciting

course in NRI's free, 104 page catalog. It

shows all equipment, lesson outlines, and

facts on other electronics courses such as

Electronic Design, Industrial Electronics,

Video/Audio Servicing... 12 different career

opportunities in all.

Keep up with the latest technology as

you learn on the latest model of the world's

most popular computer. If coupon has been

used, write to NRI Schools, 3939 Wisconsin

Avenue, Washington, D.C. 20016.

NRI Schools

McGraw-Hill Continuing

Education Center

3939 Wisconsin Avenue

Washington. DC. 20016

We'll give you tomorrow.

. The catalog is free.

| The training is priceless.

VI car«r cnurstt

approved under GI bill,

D t'lieck fnr drtaih.

Please check for one free catalog only.
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D Basic Electronics
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cOMMODORE
(more power than Apple II at hall ma price)

$99.50*

COMPUTER AND SOFTWARE

SALE

170K DISK DRIVE $159.00 *

TRACTION FRICTION PRINTER $109.00 *

WE

HAVE

THEi

BEST

SERVICE

1
1
1
1

WE

HAVE

THE

LOWEST

PRICES

VIC-20
(a real computer at the price of a toy)

50$69.
40-80 COLUMN BOARD $59.00

32K RAM EXPANDER $95.00

* COMMODORE 64 COMPUTER S99.50
You pay only $199.50 when you order the power

ful 84K COMMODORE 64 COMPUTER! LESS the

value of the SPECIAL SOFTWARE COUPON we

pack with your computer that allows you to

SAVE OVER $100 off software sale prices!! Wilh

only $100 ol savings applied, your net computer

cost is $99-50!!

SOFTWARE BONUS PACK $29.95
When you buy the Commodore 64 Computer

from Protecto Enterprizes you qualify to pur

chase ONE SOFTWARE SONUS PACK lor a

special price of £29.95!! Normal price is S49.95

(40 programs on disk or 24 programs on 5 tapes).

* 170K DISK DRIVE $159.00

You pay only $259.00 when you order the 170K

Disk Drive! LESS the value of the SPECIAL

SOFTWARE COUPON we pack with your disk

drive that allows you to SAVE OVER $100 off

soltware sale prices!! With only $100 ol savings

applied, your ne! disk drive cost is $159.00

* TRACTION FRICTION PRINTER S109.00

You pay only $209.00 when you order the Corn-

star T/F deluxe line printer that prints 8 1/2 x 11

full size, single sheet, roll or fan fold paper,

labels etc- 40, 66. 80, 132 columns. Impac! dot

matrix, bi-directional, 80 CPS. LESS the value of

the SPECIAL SOFTWARE COUPON we pack

with your printer thai allows you to SAVE OVER

S100 off software saie prices!! With only $100 ol

savings applied your net printer cost is only

$109-00.

80 COLUMN BOARD $99.00
Now you program 80 COLUMNS on the screen

al one time! Converts your Commodore 64 lo 80

COLUMNS when you plug in the 80 COLUMN

EXPANSION BOARD!! List $199 SALE $99

PLUS—you also can get an 80 COLUMN BOARD

WORD PROCESSOR with mail merge, terminal

emulator. ELECTRONIC SPREAD SHEET List

$59.00 SALE 524.95 II purchased with 80

COLUMN BOARD!! (Tape or Disk)

80 COLUMNS IN COLOR

EXECUTIVE WORD PROCESSOR $69.00

This EXECUTIVE WORD PROCESSOR is the

finest available for the COMMODORE 64 com

puter! The ULTIMATE for PROFESSIONAL Word-

processing application! DISPLAYS 40 OR 80

COLUMNS IN COLOR or Black and White! Sim

ple to operate, powerful text editing with a 250

WORD DICTIONARY, complete cursor and m-

serUdelete key controls line and paragraph inser

tion, automatic deletion, centering, margin set

tings and output to all printers! Includes a

powerful mail merge. List $99.00 SALE 569.00.

20,000 WORD DICTIONARY ■ List $24.95 SALE

$19.95. EXECUTIVE DATA BASE ■ List $89.00

SALES59.00. (Disk only).

SPECIAL SOFTWARE COUPON

I We pack a SPECIAL SOFTWARE COUPON |
with every COMMODORE 64 COMPUTER-

DISK DRIVE-PRINTER-MONITOR we sell! |
I This coupon allows you
$100 OFF SALE

I ings are possible!
PRICES!

10 SAVE OVER

S2O0-530O sav-l

(example)

PROFESSIONAL SOFTWARE

COMMODORE 64

I Name
I Executive Word
1 Processor
1 Executive Daia Base
1 20.000 Word Dichonary
1 Electronic Spreadsheet
1 Accounting Pack
1 Total 5 2
1 Word Processor

Tape

Disk

1 ToiaiTe«t26
1 Word Processor

1 Tape
1 Disk
1 Total Laoei 2 6

Tape

Disk

Programmers
neiper(DisK)

Basic Tutor (Tape/DiSM

Typing Teacher

(Tap&Disk)
SpnleDeSigneriDisk]

Medicinemen |Tapel

WeairierWar llfTape)

ProlessiOnalJoySlicK

Lignt Pen

Dust Cover

tSee orhei

Ll»t

S99 00

SS9 00

S24 95

S39 00

J69 00

S69 00

S79 95

I4J95

S49 0O

S24 9S

S29 95

S59 00
S29 95

S29 9S

S1695

$1995

11995

J24 95

S39 95

S 8 95

'(ems m on'

S«l«

S69 00

159 00

119 95

S59 00

(49 00

156 00

163 00

S39OO

142 00

J1800

123 00

S39 00

$24 95

124 95

$14 95

$1795

11795

$1595

$1995

$ 6 95

csiaioa'i

Write or call (or

Coupon 1

$59 00 1
$46 00 1
$1495 1
$46 00 1
$32 00 1

1
■

$37 00 1
$42.00 1

1

$26 00 1
$29 00 1

$12 00 1
$1500 1

1
129 95 1
$1500 1

$1500 1
$1000 1
$1200 1
$12 00 1
$11 00 1
$16 95 1
S 4 60 1

Sample SPECIAL SOFTWARE COUPON! 1

EXECUTIVE QUALITY

PROFESSIONAL BUSINESS SOFTWARE

The Cadillac of business programs

(or Commodore 64 Computers

Item

Inventory Management

Accounts Receivable

Accounts Payable

Payroll

General Ledger

! PRICE M9.00)

List

199 00

S99 00

S99 00

$99 00

$99 00

-SALE

$59 00

$59 00

$59 00

$59 00

$59 00

VIC-20 COMPUTER S69.50
This 25K VIC-20 computer includes a lull size 66

key typewriter keyboard color and graphics keys,

upper/lower case, full screen editor, 16K level I!

microsolt basic, sound and music, real time

floating point decimal, self teaching book, con

nects to any TV. or monitor!

40-80 COLUMN BOARD $59.00
Now you can get 40 OR 80 COLUMNS on your

TV or monitor at one time1 No more running

out ol line space (or programming and making

columns! Just plug in this Expansion Board and

you immediately convert your VIC-20 computer

to 40 OR 80 COLUMNS!! L.st $129. SALE $59.00.

You can also get an 80 COLUMN BOARD WORD

PROCESSOR with mail merge, terminal emulal-

o/. ELECTRONIC SPREAD SHEET!! List $59.00.

SALE $24.95 if purchased with 80 COLUMN

BOARD! (Tape or Disk).

32K RAM EXPANDER 595.00
This cartridge increases programming power

over 8 limes!! Expands total memory to 57K

(57.000 bytes). Block switches are on outside of

cove'1 Has expansion port!' Lists for $199 (OUR

BESTBUY!)

60K MEMORY EXPANDER $49.00
Sixslot — Switch selectable — Reset button —

RiQbon cable — CARDCO A must to get the

most out of your VIC-20 Computer!

8K RAM CARTRIDGE $39.00

Increases programming power 2 1'2 times. Ex

pands total memory to 33K (33,000 bytes).

Memory block switches are on outside of cover!

Includes FREE $16.95 game

16K RAM CARTRIDGE $55.00

Increases programming power A times. Expands

total memory to 41K (41,000 bytes) Memory

block switches are an outside cover! CAflDCO

Includes FREE $29 95 adventure game!!

12" GREEN SCREEN MONITOR $99.00

Excellent quality GREEN PHOSPHOROUS

VIDEO MONITOR with antiglare. 1920 characters

(80 characters x 24 rows). Save your TV! a must

for 80 column word processors. PLUS $9.95 lor

VIC 20 or Commodore 64 Cable.

12" AMBER SCREEN MONITOR $119.00

Premium quality AMBER VIDEO MONITOR With

antiglare. (80 characters x 24 rows), exceptional

ly clear screen, faster scanning PLUS $9.95 for

VIC 20 or Commodore 64 Cable.

• LOWEST PRICES • 15 DAY FREE TRIAL • 90 DAY FREE REPLACEMENT WARRANTY

• BEST SERVICE IN U.S.A. • ONE DAY EXPRESS MAIL • OVER 500 PROGRAMS' FREE CATALOGS

^dd $10.00 for shipping, handling and insurance. Illinois residents

please add 6% tax. Add $20.00 (or CANADA, PUERTO RICO, HAWAII

orders. WE DO NOT EXPORT TO OTHER COUNTRIES.

Enclose Cashiers CHeck, Money Order or Personal Check, Allow 14 days

for delivery, 2 to 7 days for phone orders. 1 day express mail1 Canada

orders must be in U.S. dollars. VISA — MASTER CARD - COD

I
ENTERPRIZES
BOX 550, BARRINGTON, ILLINOIS 60010
Phone 312/382-5244 lo order

!WE LOVE OUR CUSTOMERS)



WORD PROCESSING SYSTEM $j995
(Everything you need for word processing)

plus! the Ooiympia optionm

Olympia

You can add the fp Olympia Electronic
Typewriter/Computer Printer for Superb Letter

Quality correspondence and documents! Now

you can have the best Electronic Typewriter

made and used by the world's largest corpora

tions (better than IBM Selectric) plus — a Pro

fessional Computer Printer (two machines in

one) for only $395.00 additional cost!! List

Price $799.00. (Competitive word processing

systems sell for $3000 to $5000 without the

electronic typewriter feature!!!)

LOOK AT WHAT YOU

GET FOR ONLY $995.00
The powerful 84K Commodore 64 Computer!

(More features than Apple II)

170K Commodore 64 Disk Drive!

Box of 10 "Loran" Disks!

Gemini 10X Starmicronics 10" Carriage Deluxe 120CPS,

Dot Bit Addressable Tractor-Friction Printer!

Deluxe Cardco Printer Interface!

Box of Printer Paper!

Your choice of 12" Green Screen or Amber Screen Monitor!

Monitor Interface Cable!

Executive Word Processor, 80 Columns in Color, 20,000 Word

Customizable Dictionary, Data Base, Powerful Mail Merge!

Special Software Coupon that allows $100 to $300 Savings Off of

Catalog Sale Prices!

O OlympiaPLUS THE ^ F ViyiTlfJlei OPTION!! You can substitute the 20" Carriage OLYMPIA

typewriter/printer for the GEMINI 10X printer for only $395.00 additional cost!! LIST PRICE $799.00.

15 DAY FREE TRIAL We give you 15 days to try out these SUPER SYSTEM PACKAGES!! If it doesn't meet

your expectations, just send it back to us prepaid and we will refund your purchase price!!

90 DAY IMMEDIATE REPLACEMENT WARRANTY If any of the SUPER SYSTEM PACKAGE equipment or

programs fail due to faulty workmanship or material we will replace it IMMEDIATELY at no charge!

Add $50.00 for shipping and handling!!

• LOWEST PRICES • 15 DAY FREE TRIAL • 90 DAY FREE REPLACEMENT WARRANTY

• BEST SERVICE IN U.S.A.- ONE DAY EXPRESS MAIL • OVER 500 PROGRAMS • FREE CATALOGS

WE DO NOT EXPORT TO OTHER COUNTRIES EXCEPT
CANADA.

Enclose Cashiers Check, Money Order or Personal Check Allow

14 days for delivery. 2 to 7 days for phone orders. 1 day express

mail! Canada orders must be in U.S. dollars We accept Visa

and MasterCard We ship COD

[WE LOVE OUR CUSTOMERS)ENTERPRIZES
BOX 550, BARRINGTON, ILLINOIS 60010

Phone 312/382-5244 lo order



FANTASTIC

PRINTER

SALE

as

low

as

$
14900

75 Day Free Trial • 180 Day Immediate Replacement Warranty

80 COLUMN THERMAL PRINTER — 60 CPS
Bi-directional, dot matrix, prints 8V letter size paper, full.80 columns, high

resolution graphics, dot bit addressable, special symbols and true decenders!

(Centronics parallel interface)

80 COLUMN TRACTOR-FRICTION PRINTER — 80 CPS
Bi-directional, dot matrix, impact, prints single sheets, continuous feed paper,

adjustable columns, 40 to 132 characters! Roll paper adapter S32.95. (Serial or

Centronics parallel interface)

PREMIUM QUALITY 10" CARRIAGE T/F PRINTER - 120 CPS
Bi-directional, impact, 9x9 dot matrix with double strike for 18 x 18 dot matrix.

High resolution bit image (120 x 144 dot matrix) underlining back spacing, left and

right margin settings, true lower decenders, with super and sub scripts. Prints

standard, italic, block graphics, special characters, plus 24 of user definable

characters and much more!! Prints single sheets, continuous feed and roll paper!

(Centronics parallel interface)

PREMIUM QUALITY 15%" CARRIAGE PRINTER — 120 CPS
Has all the features of the Premium Quality 10" Carriage T/F Printer above plus a

15V carriage and more powerful electronic components to handle large business

forms! (Centronics parallel interface)

HIGH SPEED PREMIUM QUALITY T/F

10" PRINTER — 160 CPS
Save printing time with these plus features: 160 CPS speed, 100% duty cycle, 8K

buffer diverse character fonts special symbols and true decenders, vertical and

horizontal tabs. This is Red Hot Efficiency!!! (Serial or Centronics parallel interface)

HIGH SPEED PREMIUM QUALITY

T/F 151/2" PRINTER — 160 CPS
Has all the features of the 10" Carriage high speed printer plus a 15V:" carriage and

more powerful electronics to handle larger business forms! (Serial or Centronics

parallel interface)

PARALLEL PRINTER INTERFACES: (IN STOCK)
• For VIC-20 and COMMODORE 64 S49.00

• For all APPLE COMPUTERS S69.00

• For ATARI 400 and 800 COMPUTERS $79.00

NOTE: Other printer interfaces are available at computer stores!

WE DO NOT EXPORT TO OTHER COUNTRIES EXCEPT

CANADA.

Enclose Cashiers Check. Money Order or Personal Check. Allow
14 days for delivery. 2 to 7 days (or phone orders. 1 day express

mail! Canada orders must be in U.S. dollars We accept Visa

and MasterCard We ship C O.D

LIST

$199

$399

$499

SALE

$149

$209

$289

$599

$699

$799

$379

$499

$599

iWfc LOVfc OUR CUSTOMERS!ENTERPRIZES
BOX 550, BARRING TON. ILLINOIS 60010

Phone 312/382-5244 to order



VIC 20

40-80 COLUMN BOARD

$5900
only

Now you can get 40 or 80 Columns on your T.V. or monitor at one time! No

more running out of line space for programming and making columns. Just

plug in this board and you immediately convert yur VIC-20 computer to 40 or

80 columns! Comes in an attractive molded case with instructions! List

$129.00. Sale $59.00.

FOR ONLY $24.95 you can get a 40-80 Column Board "WORD PROCESSOR" with mail merge

and terminal emulator PLUS! AN ELECTRONIC SPREAD SHEET (like Visicalc) the word

processor requires 8K—mail merge 16K! List $59.00. Sale $39.90. *lf purchased with board
only $24.95. (Tape or Disk.)

WE LOVE OUR CUSTOMERS!
80

COLUMN

COMMODORE 64

80 COLUMN BOARD

sggoo

Now you can program 80 columns on the screen

at one time! Converts your Commodore 64 to 80

coilumns when you plug in the PROTECTO 80

Expansion Board List $199. Sale $99.00

sale

FOR ONLY $24.95 you can get an 80 Column Board "WORD PROCESSOR" with mail merge and

terminal emulator PLUS! AN ELECTRONIC SPREAD SHEET {like Visicalc) List $59.00. Sale $39 90
*lf purchased with board only $24.95. (fape or Disk.)

Add $3.00 for postage Add $6 00 lor CANADA PUERTO RICO HAWAII
ordefS WE DO NOT EXPORT TO OTHER COUNTRIES

Enclose Cashiers Check. Money Order or Personal Check Allow u

days for delivery, 2 10 7 days lor phone orders. 1 day express mail1

Canada orders must be in u S dollars We accept Visa ana Master
Card We ship C.O.D.

re
ENTERPRIZES
BOX 550, BARRINGTON, ILLINOIS 60010
Phone 312/382-5244 to order

(WE love oun customers)



assigning a value to the variable SFEET.

You read such lines from left to right to un

derstand their meaning. To put line 180 into

words: The current amount in (the number "held

by") the variable SFEET is now added to the cur

rent amount in the variable LATEST. And then

this total is placed into the variable SFEET (SFEET

is a running total). In other words, SFEET is being

changed in this line. Before line 180 executes, the

SFEET on the right holds the number resulting

from the previous execution of line 180. And after

the line executes, the SFEET on the left is going to

hold a larger number than it did before. The same

thing happens to the variable PRICE in line 290.

Lines 200-230 are pretty straightforward.

Here, we're just gathering our last two pieces of

information: coverage and cost. Line 240 isn't

necessary; it just clears the screen so we can print

out the answers on a clean screen.

Since SFEET has been keeping a running

total of square feet for us, we can just print SFEET

in line 250 without any further calculations. Line

260 calculates the total number of cans of paint

you'll need to buy. It divides the total number of

square feet to be painted by how many square

feet each can of paint covers. Then line 270 reports

these results.

The total cost is figured in line 290 by multi

plying the price of each can by the number of

cans needed. This line also figures in the tax (6

percent in this example) by multiplying the result

of the mathematics within the parentheses by

1.06. If your state charges 4 percent, just change

it to 1.04.

It's important to remember that when you

are performing two or more mathematical opera

tions, sometimes one operation must be per

formed before another. When you put something

inside parentheses, it will be worked on first. We

want the whole result multiplied by 1.06, not just

AMOUNT. So, we put AMOUNT*PRICE within

parentheses and that gets figured out before the

1.06 is even looked at.

Stripping With INT

Finally, line 300 rounds off the PRICE to dollars

and cents. It's possible to get results like

$12.080993 if you leave out the rounding off func

tions in this line. How does this work? Imagine

that the computer gets a final result of $12.080993

for PRICE. First it's multiplied by 100 since that's

inside the parentheses and since multiplication is

performed before addition. (When parentheses

aren't involved, the order in which things are

performed is My Dear Aunt Sally-—multiplication,

division, addition, subtraction.)

Anyway, after *100, our 12.080993 becomes

1208.0993. Next, .5 is added, which makes it

1208.5993. Then the INT takes effect and INT
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doesn't really round anything off, it just strips

away the decimal. That is, INT (5.9999) would

result in 5. To make it round accurately, we have

to add .5 to a number before INTing it. In this

way, if the fraction part of a number were .5 or

higher, when we add .5 we effectively add 1 to

the integer part of the number. 5.9999 +.5 becomes

6.4999 and when that's stripped with INT, it's 6,

the accurately rounded result.

So INT (1208.5993) becomes 1208. Finally, we

move the decimal point back over two places by

/100 for our final answer: $12.08.

This estimating program will provide answers

for various types of home improvements. And it

can be extended to ask more questions and give

more answers. One of the most powerful aspects

of computers is the ease with which you can mod

ify a program like this to make it solve all kinds of

other problems for you. For example, why not try

modifying line 250 to also give you the results in

square meters? (1 meter = 3.281 feet.)

Home Improvements

10 PRINT"WHAT DO YOU NEED TO BUY? (CANS 0

F PAINT, ROOFING TILES, ETC.)"

20 INPUT ITEM$

30 PRINT"WE NEED TO MEASURE THE AREA YOU'

RE GOING TO COVER."

40 PRINT"THE EASIEST WAY IS TO DIVIDE THE

AREA INTO RECTANGLES."

50 PRINT"FOR EXAMPLE, TO PAINT THE BEDROO

M, YOU'LL HAVE 5 RECTANGLES:"

60 PRINT"THE FOUR WALLS AND THE CEILING."

70 PRINT"SO, FIRST, HOV/ MANY RECTANGLES A

RE INVOLVED IN THIS JOB"

80 INPUT RECTS

90 PRINT"NOW, FOR EACH RECTANGLE, ENTER I

TS LENGTH AND WIDTH:"

100 FOR I = 1 TO RECTS

110 PRINT"{14 SPACES}RECTANGLE #";I

120 PRINT"LENGTH"

130 INPUT L

140 IF L = 0 THEN 1B0

150 PRINT"WIDTH"

160 INPUT W

170 LATEST = L * W

180 SFEET = SFEET + LATEST

190 NEXT I

200 PRINT"HOW MANY SQUARE FEET DOES EACH

(SPACE)OF THESE ";ITEM$;" COVER"

210 INPUT COVERAGE

220 PRINT"HOW MUCH DOES EACH OF THESE ";I

TEM$;" COST"

230 INPUT PRICE

240 PRINT"tCLR}":REM CLEAR THE SCREEN

250 PRINT"YOU ARE GOING TO BE COVERING ";

SFEET;" SQUARE FEET OF AREA"

260 AMOUNT = SFEET/COVERAGE

270 PRINT"YOU WILL NEED "; AMOUNT; ITEM?

280 PRINT"TOTAL COST (INCLUDING TAX)— $"

290 PRICE =(2 SPACES}1.06 * (AMOUNT * PRI

CE)

300 PRINT INT (PRICE * 100+.5)/100 ©
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"The ONLY Book Club for Microcomputerists!"

Superior Performance!

Practical Price!
More programs, projects, ways to use your micro

for home, hobby, education, and business!

Select 6 Books

MACHINE 8
ASSEMBLY
LANGUAGE
PROGRAMMING,

— (worth UP t0 S135-70)

TROtSUESrfOOT!fKS
MKROPROCESStWH

Programming

■ f iTeehniques
f

1421

L1SIS21.95

Plus FREE For Joining

7 very good reasons to join

The Computer Book Club®
• Big Savings. Save 20% to 75"£ on books sure to increase
your computer know-how

•No-Risk Guarantee. All books returnable within 10 days
without obligation at Club expense

• Club News Bulletin. All about current selections—mains,

alternates, extra—plus bonus offers. Comes 13 times a year

with hundreds of up-to-the-minute titles you can pick from
■ "Automatic Order." Do nothing, and the Main selection will

be shipped automatically! But ... if you want an Alternate
selection—or no books at all—well follow the instructions you
give on the reply form provided with every News Bulletin.

• Bonus Books. Immediately get a Dividend Certificate with
every book purchased and qualify for biq discounts of 60% to
80%

• Extra Bonuses. Take advantage of added-value promo

tions, plus special discounts on software, games, and more

• Exceptional Quality. All books are first-rate publisher's edi

tions selected by our Editorial Board and filled with useful,
up-to-the-minute information

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

Please accept my membership in The Computer Book Club* and send the 6 volumes

circled below, plus my FREE copy of BASIC Statements, Commands and Functions,
billing me S2.95 plus shipping and handling charges. If not satisfied. I may return Ihe

books within ten days without obligation and have my membership canceled. I agree
to purchase 3 or more books at reduced Club prices (plus shipping/handling) during

the next 12 months, and may resign any lime thereafter.
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1369 1389 1394 1421 1427 1428 1449 1453 1455 1466
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Name . .

Phone _

Address

City

State __ Zip

ValiO for new members only. (Orders oulside U.S. or Canada must be prepaid in International Money
Orders in U.S. dollars. Canada must remit in U.S. dollars.) This order subject to acceptance by The

Computer Book Club* CMPT-184



Computers And Society
David D Thornburg, Associate Editor

Computers And The Arts

From time to time I have used the space of this

column to explore the use of computer technology

in the fine arts. Because of continuing activity in

this area, I want to address this issue again.

As I look back on 1983,1 fee! that one of the

more significant developments in the use of per

sonal computers has been in the application of

computers as tools for personal expression.

Whether this expression is through writing (for

which word processors are most valuable) or in

the visual or auditory arts, many thousands of

computer users are finding that this technology is

a powerful tool with wrhich to unleash creative

energies.

On the surface, it may seem strange to think

of an analytical tool such as the computer as a

medium by which creative energies can be un

leashed, but the reasons that computers can (and

should) be used in this fashion are quite clear.

Much of the effort involved in the expression

of creative ideas requires tedious work that is not

directly related to the creative task. The unpleasant

job of transcription, for example, can interfere

with creative writing.

And yet the computer brings something else

to the creative act. Rather than being just a tool

through which creativity can be expressed, the

computer can be the creative medium itself. In

this fashion the computer serves as far more than

a simple transcription tool and is transformed

into a tool with which totally new ideas can be

developed and expressed.

Genesis II

A new book, Genesis II, by Dale Peterson, deals

with this very topic. Peterson acknowledges that

a literal comparison between his book and the

biblical account of the origins of the world is inap

propriate. He says instead that while the original

Genesis tells of a universal creation, his book deals

with the creative possibilities of a tool which also

might have universal applications. The subtitle of

his book, Creation and Recreation with Computers, is
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an accurate assessment of its content. The book is

divided into four major sections involving creation

in: light, sound, symbol, and recreation.

I have met people who feel that it is inap

propriate for an artist to use high technology. As

Peterson points out, however, artists have always

depended on technological advances—easels, oil-

based paints, lithography, or, in music, the highly

technical pipe organ. His point is that the com

puter is not going to replace other tools in the

artist's kit, but will simply be a new tool with

which to explore and develop ideas.

There has always been a distinction between

"machines" and "art"; machines are designed to

do, and art is designed to be. As he says, "... art's

purposes are distant, often obscure, often psycho

logical or spiritual. Whereas a machine's purposes

are immediate, obvious, direct, and physical."

With this starting point, Peterson traces the

development of the use of the computer in the

fine arts from its beginnings to the present time.

In computer graphics, for example, he starts with

the Whirlwind computer at MIT in the 1950s, and

traces the work of Whitney and others who have

explored the computer as a medium of visual

expression.

He identifies some characteristics of the com

puter that make it sufficiently different from other

media to warrant its use by artists. Specifically,

he observes that precision, iteration, transforma

tion, and serendipity are four characteristics of

computer assisted artistic expression that are

unique to this medium. The computer's ability to

drive a pen plotter with extraordinary precision is

well-known, and the use of programming loops for

repeating picture elements is also of great utility.

Also, the fact that a computer can calculate

"in between" images that allow one to see a

transformation, for example, of a butterfly into an

ice cream cone, is of obvious value to an artist.

But the most exciting aspect of computer assisted

art is that it offers many chances for serendipitous

events to occur. Because computers allow more



LookslikeaFerrari.
Drives like aRolls.
Parks likeaBeetle.

Ask your computer dealer

to take the cover off a world-class disk drive.

The all new, 1984 IndusGT.™

The most advanced, most handsome disk

drive in the world.

A flick of its power switch can turn an Atari

into a Ferrari.

Or an Apple into a Red Hot Apple.

Looks like a Ferrari.

The Indus GT is only 2.65" high. But under its

front-loading front end is slimline engineering

with a distinctive European-Gran flair.

Touch its LED-litCommandPost™ function

control AccuTouch™ buttons. Marvel at how

responsive it makes every Atari or Apple home

computer.

Drives like a Rolls.

Nestled into its soundproofed chassis is the

quietest and most powerful disk drive power sys

tem money can buy. At top speed, it's virtually
unhearable. Whisper quiet.

Flat out, the GT will drive your Atari track-to-
track 0-39 in less than one second. Increasing

data transfer 400%. (Faster than any other drive.
And as fast as any Apple disk drive.)

And each GT comes with the exclusive

CT DrivingSystem™ of software programs*

World-class word processing is a breeze with

the GT Estate WordProcessor™ And your dealer

will describe the two additional programs that

allow GT owners to accelerate their computer
driving Skills. *|nl lurJuci ^s stand.ird oCjtMpfnejrH.

Also, the 1984 Indus GT is covered with the

GT PortaCase™ A styl ish case that conveniently

doubles as a 80-disk storage file.

Parks like a Beetle.

The GT's small, sleek, condensed size makes it

easy to park.

And its low price makes it easy to buy.
$449 for Atari. $329 for Apple.

So see and test drive the incredible new 1984

Indus GT at your nearest

computer dealer soon.

The drive will be

well worth it.

INDUS
The all-new 1984 Indus GT Disk Drive.

The most advanced, most handsome disk drive in the world.

For dealer information, call 1-800-33-INDUS. In California, 1-800-54-INDUS, 213/882-9600.
© 1983 Indus Systems, 9304 Deering Avenue, Chatsworth.CA 91311. The IndusGT isa product of Indus Systems. Atari isa registered trademark of Atari, Inc. Apple isa
registered trademark of Apple Computer. Inc.



experimentation than most media, the artist can

remain open to some exchange between mastery

of technique and accident. Often this leads to

unexpected results that the artist finds quite

fascinating.

Sound And Symbol

In his section on creation with sound, Peterson

quotes the brilliant composer Edgar Varese, who

in 1917 wrote: "I dream of instruments obedient

to thought—and which, supported by a flowering

of undreamed-of timbres—will lend themselves

to any combination I choose to impose and will

submit to the exigencies of my inner rhythm."

Varese anticipated the type of freedom and

power that modern day musicians have when a

computer is used to help in the creation and/or

performance of a musical score. By presenting a

good background on the nature of computer-

synthesized music, Dale Peterson gives the reader

a basis for a deeper appreciation of the new musi

cal ideas that are being developed with the aid of

the computer.

Creation with symbol implies (more or less)

creation with the written word. While not spending

much time on topics as obvious as the use of word

processors, Peterson instead focuses on the use

of computers to create "computer generated"

LOOK WHAT WE HAVE FOR

YOUR ATARI* HOME COMPUTER
Mo«e [>M Dive lot your money In laci. with 'ne Astra I6P0 you get two superb Disk Dr'ves loi [ne price of one me

Asira 1620 is single w Double Density isoflwjre M*claEiei and amoteiev cofrpai'D* win Alan Cos & OSA - Dm

Wren used a Double Density !ne Astra t6X) nas me same capacity as Four Alan BIO1 EVsk Drrves

The ASTRA 1620 DOUBLE

DENSITY - DOUBLE DISK

DRIVE HAS A SUGGESTED

LIST PRICE" OF $595.00.

5230CLAHK AVENUE LAXEWOOD. CA 90712

RSTRfl

SVSTCMS

PHONE: (213(804-1475
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poetry and prose. It is fascinating to see and read

some of the results in this area, and it is important

to understand that when a computer generates

poetry, it does so because the human poet pro

grammed it to do so. Nonetheless, the results of

these programs are somewhat unpredictable and

some of them are even very interesting.

The work of Scott Kim, author of the beautiful

book Inversions (Byte/McGraw-Hill), is also pre

sented in this chapter. Scolt is a calligrapher whu

delights in writing words in such a stylized man

ner that they read the same way when turned

upside down, or when viewed in a mirror. His

creation of word-specific alphabets that allow

words to be written this way is aided by computer

technology. Peterson acknowledges that Kim's

work might also fit well in his section on graphics,

and herein lies an important message.

The computer artist is not that easy to

categorize. Rather than being limited to visual

expression, for example, the artist has all the ex

pressive capabilities of the computer at his or her

disposal. The use of graphics (and animation)

and sound, and text, can all appear in a new syn

thesis of art that defies categorization.

It is this combination that I think really shows

the power of the computer as a creative tool. This

is certainly true in some modern computer-based

games, and is touched on in the section on "crea

tion in recreation."

Creative Possibilities

The computer as a game tool dates back to the

early days of computing. I was delighted to read,

for example, that Charles Babbage (who proposed

the development of the Analytical Engine, a

mechanical computer designed in the 1800s)

suggested that the machine be programmed to

play "tit tat to" and be set up to operate by having

the player insert coins for each game. The concept

of the coin-operated computer game predates the

actual appearance of such games by over 100 years.

As a beautifully written book on a fascinating

topic, Genesis II deserves a wide audience. By

providing a brief history of the use of computers

in the fine arts, it can serve as a springboard to

future work in this area.

While Genesis II focuses on the pioneers who

used large computer systems to do their work, I

continue to be excited by the prospect that signifi

cant contributions to the use of computers in the

arts will come from those of us who use personal

computers. The fact that these machines are so

widely accessible guarantees that they can be

used by artists who would otherwise not have

access to computer technology.

Next month we will explore two ways that

the personal computer can be your tool for creative

exploration. ©



Jeff and Marilyn Mitchell

"designed" their new program

themselves. CodeWriter wrote

all the computer code. The

Mitchells' dream is thriving on

fulfilling other people's wishes.

Their new home business needs

very special information fast:

-■ Which fantasies are still open?

What's our next completion date? Can we get a list of

all fantasies needing out of state travel?

They got it all—with no computer hassle.

And you can too, with CodeWriter. No

programming. No. 'computerese'. At home or at the

office, you create your own programs to handle any

information you want—at your fingertips; Payables,

receivables, inventory, credit cards, tax details, club

or church records—always organized your way.

You work with CodeWriter in plain English.

Simply 'draw' any screen layout, add any calculations

you'ti like done—or help messages you need—and

you're done. CodeWriter writes all the BASIC code.

"This is our first business, *
our first computer,

and our first program—

and we really did it

ourselves!"

In minutes you've got YOUR OWN PROGRAM on

YOUR OWN DISK. You don't need CodeWriter again

until you want a new program.

You can begin with Home

FileVTriter™ and expand to
more complete business systems

with full report and menu

design features.

You can get CodeWriter for

the Commodore 64®, Atari®,
Apple®, IBM PC®, Commodore

Business Machine®, Victor

9000®, and Kay Pro II®, computers. Prices range

from $69 to $249.

You think this much power can't come this easy?

There are thousands of CodeWriter systems in use all

over the world—80% are first i

time computer owners.

CodeWriter writes solutions the

first time you try!

FileWriter

CodeWriter
=VsdeoConcepts

f-A Dynatech Company 7847 N. Caldwell Ave. Niles, 111. 60648

TM Dynatech Microsoftware Inc. Toll-Free 1-800-621-4109 (in 111. 312-470-0700)
AVAILABLE AT

Your Home Entertainment Store
® 180 STOHES NATIOMWIDE



Questions Beginners Ask
Tom R Holfhill. Features Editor

Are you thinking about buying a computer for the first

time, but don't know much about computers? Or maybe

you just purchased a computer and are still a bit baffled.

Each month in this column, COMPUTE! will answer

some questions commonly asked by beginners.

keypad sometime to see this effect). Calculator and com

puter manufacturers followed the adding machine stand

ard, their products being closely related in use to adding

machines. Thus we have two keypad standards.

Rod Smith

Note to readers: In the September 1983 "Questions

Beginners Ask," I answered a question about

why some computers have numeric keypads

while others don't. I also noted that computer

and calculator keypads are arranged exactly the

opposite of Touch-Tone telephone keypads: Com

puters and calculators arrange the keys in de

scending numerical order, starting at the upper

right and ending at the lower left, while telephone

keys are just the reverse. I invited any readers

who knew why to share the information.

Over the last couple of months I've received

several answers—some of them contradictory.

Interestingly, people seem to be divided into two

camps on the subject. Therefore, in this month's

column, I'll let the readers provide the answers.

Here are samples:

Keypads on telephones and calculators, computers, etc.,

differ because an experienced bookkeeper and/or keypad

operator would drive the telephone company "straight

up the wall"—the new equipment of today might handle

the speed, but equipment prior to (?) 1981 just wouldn't

work—so we slowed them down by reversing the

numbers.

Harry Allstou

Old Telephoneman (27 yrs.)

Here in Illinois, our phone company includes a monthly

newsletter with each bill, entitled "Telebriefs." It just

so happens that the August issue has a feature on the

difference, entitled "It Adds Up: Touch-Tone Buttons

Are 'Letter-Perfect'." The article goes on to explain

that people stilt question the difference 19 years after

the introduction of Touch-Tone service. They explain

that despite the ideas of many people, having identical

keypads would not reduce wrong numbers.

The arrangement of Touch-Tone pads allows for

the alphabet to be in proper order from top to bottom.

Also, the arrangement was decided upon by the engi

neers at Bell Labs only after careful consideration and

experimentation. Sixteen different arrangements were

tested. The results showed that even bookkeepers who

constantly use calculators could "dial" calls faster with

the present Touch-Tone keypads.

Interestingly, ITT [International Telephone &

Telegraph] is introducing a new style of phone 'which

has a linear keypad—a single row from left to right!

Robert M. Bara

I think the enclosed article from a monthly publication

of Illinois Bell Telephone Company will at least explain

the telephone company's logic in using their current

configuration on Touch-Tone phones.

William R. Kunkel

When push-button phones were first available, the dif

ference between calculator keyboards and telephone

push buttons was commented on in several places. The

explanation then was that a skilled calculator operator

could enter numbers faster than the telephone equipment

could respond. I can't quote a source.

Bob Strickland

When push-button telephones came out, the keypad

was arranged differently because the tetters which share

keys with the numbers would be arranged in a confusing

patton if the adding machine standard had been followed

(try imagining the telephone letters on a calculator
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Since two readers cited the article in Illinois

Bell's "Telebriefs," I'll quote from it briefly: "If

Touch-Tone dials followed the same pattern as

the face of a calculator, the telephone alphabet

would begin with TRS' and end with 'DEF'—not

an ideal arrangement for most people. There's

another reason...engineers at Bell Laboratories
tested 16 different button arrangements. The re

sult? Even bookkeepers, for whom calculators are

everyday tools of the trade, found they could dial

calls faster and more accurately with the buttons

arranged as they are now."

So there you have it—two exactly opposite
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COUNT ON..

PractiCalc 20" t and PractiCalc Plus" $:

Complete electronic spreadsheets that

turn the Commodore VIC-20 into a busi

ness computer. ($39.95* TD and $49.95"

TD, respectively.)

PractiCaic 64": The computer spread

sheet for the Commodore 64 with over 20

mathematical functions and the ability to

graph, sort, and search for entries.

($49.95* TD)

PS: The Programmable Spreadsheet"1:

Finally, a computer spreadsheet which

can handle the most complicated opera

tions within the structure of a spreadsheet

- since you can program it with BASIC.

Available for the Commodore 64 ($79.95 D)

& Apple lie ($79.95 D).

Rabbit Base" $: A data-file manager for the

Commodore VIC-20 with simple screen

instructions for efficient use. ($29.95 T)

Inventory 64"": A smart inventory-tracking

system for the Commodore 64 that handles

650 parts. ($39.95 D)

C-64 Analyst: A diagnostic program which

tests the Commodore 64 and its periph

erals to detect hardware defects. An

invaluable tool for C-64 users! ($19.95 D)

t 8K RAM required - J16K RAM required

• Price given for tape version. Disk version slightly higher

T Available on tape - D Available on disk

Prices shown are manufacturer's retail prices.

Total Health": For fitness and health

enthusiasts, a program which monitors and

encourages proper nutrition. (For the

Commodore VIC-20; S24.95 T and C-64

$29.95 D)

AND LEARN FROM...

Math Duel1": A math program for ages 5-12

that combines classroom learning with

gameroom fun! Available for the

Commodore VIC-20. ($19.95 T)

Sprintyper"1: A typing tutorial for the

Commodore VIC-20 that encourages

speed and accuracy in both the novice

and experienced typist. ($19.95 T)

Tiny Tutor"1: A pre-schooler program with

fun graphics and sound to teach simple

math. ($19.95 T)

Composer": A simple music composition

program for the Commodore VIC-20 that

teaches musical notation and allows

'melodies' to be saved to tape for later

recall. ($19.95 T)

COMPUTER
SOFTWARE
ASSOCIATES

50 Teed Drive, Randolph,

Massachusetts 02368

AND PLAY WITH . . .

Zeppelin Rescue": An intelligent rescue

game for the Commodore 64 with arcade-

like graphics and the greatest challenge

for those with persistence & skill. ($24.95 D)

Skramble": You're lost in enemy territory.

But before leaving for home, you can play

havoc with their airfields and oil supply.

Are you ready for the challenge? (For the

Commodore VIC-20; $19.95 T)

Barrel Jumper"1 f: For the Commodore

VIC-20, this game confronts you with a

pyramid of steel girders. The present King

of the Hill is an angry ape who's hurling

barrels at you. Step lively! ($19.95 T)

See your local dealer for CSA programs or

order directly by calling toll-free:

1-800-343-1078

For more information about these and

many other programs for your home

computer, write to CSA.

Programmers with programs to market are

encouraged to send copies for review to

CSA.

Dealer & distributor inquiries are welcomed by:

Micro Software Internationalhe

The Silk Mill 44 Oak Street

Newton Upper Falls, Massachusetts 02164



explanations as to why computer and telephone

keypads are exactly opposite. One camp contends

the phone company tried to slow down keypad

typists, while the other side (including a phone

company itself) claims that alphabetic order was

the deciding factor, and that keypad typists aren't

slowed down at all.

Who to believe? It's conceivable that both

sides are right. Maybe the original push-button

equipment really couldn't handle fast entry by

bookkeepers, but today the phone company

doesn't want to admit that it based its decision on

obsolete equipment. Or, maybe Bell really did

object to a backward alphabet-—although the let

ters are rarely used when dialing phone calls.

In any case, is it really true, as Illinois Bell

says, that even bookkeepers can dial calls "faster

and more accurately" with telephone-style pads?

Personally, I have trouble switching back and

forth between the subtle differences of Atari and

Commodore computer keyboards. On the other

hand, I've heard that many experienced touch-

typists have no problems adapting to the radical

changes of Dvorak typewriter keyboards.

Anyway, pretty soon the whole question will

become moot when machines are no longer mute.

If voice-synthesis and voice-recognition tech

nology keeps advancing, someday we might do

away with keyboards and keypads altogether. ©

VIC@ 20 OWNERS
Fulfill the

expansion needs

of your computer

with the

RAM SLOT

MACHINE

This versatile memory and slot expansion peripheral

for the Commodore Vic-20 Computer consists of a

plug-in cartridge with up to 24KBytes of low power

CMOS RAM and 3 additional expansion slots for

ROM, RAM and I/O, The cartridge also includes a re

set button (eliminates using the power-on switch)

and an auto start ROM selection switch.

#RSM-8K, 8K RAM + 3 slots 3 84.50

#RSM-16K. 16K RAM + 3 slots .... $ 99.50

#RSM-24K, 24K RAM + 3 slots .... $119.50

We accept checks, money order, Visa/Mastercard. Add

$2.50 for shipping, an additional $2.50 for COD. Mich

igan residents add 4% sales tax. Personal checks-

allow 10 days to clear. ' Trademark of Commodore

ELECTRONICS DESIGN CORPORATION

3990 Varsity Drive • Ann Arbor. Ml 48104 • (313) 973-6266

COMMODORE64 $189
COMMODORE 64 Computer-only S189.95*

95*

COMMODORE 64

vmh the purchau nt

1 1541 Disk Dn.e

1 1525E Printer

ALL FOR

1299.95

1289.95
1779.85

COMMODORE it
with ihi pufchiit ol

1 1541 DiikOnvt

1 1701 U'colorn

ALL FOR

$299.95

$293.95
S789.B5

COMMODORE 64

with the nuichjst of

1 1541 Diik Drive

1 1526 Fin printer i

IFC/cabledv

ALL FOR

SI 89.95

$299.95

icludu $349.95
tct connicl io 64

$339.85

NEW ROYAL 64K ALPHATRONIC Computer

CP/M, color graphics, 3 video outputs-

RGB for hi res fill col color displays

composite video:u$e with any regular

monitor; modulated RF for use with your TV.

Centronic printer port, 40/80 col display,

KC std audio cass. port RE:$695.00 Your cost:

Optional 320 5'/." disk drive, S379.95 ytO333

COMMODORE 64 I. . i- .-. r

1541 Diskdnvi

1S25E Primer/direct connect rn 64

1626 Printtf/dirct connect id 64

17Q1 14" color manrtor

1530 Ditaietie progrim reorder

1600 Telephone modem for VIC-20/Ccr

1650 MrjrJtm.nnv-iutQ.dul/iniwer

COMMODORE VIC-20
•«ith the purcnite of

Oitaielte program i

Goitek id malm nil

$69 95

$24.95

S169.B5

Tl COMPACT COMPUTER CC40 «"iv S1QQ95
Mon advanced portable. 1 Hi in your brntcaie! laJ
Willperio

Onl UI oi A b

HX-HJOO Pr

HX 2000 Wjf

RS 232 Inter*

HX 3000 RS 232

Solid itile loltwi

well ai the $1000 i

of operation lippi)

Wplotttt

tan' (digital tape

SI 79.95

e) S!24.95

89.35

■r v, pirjIIHIFC 109.95

Olympic Soles
SERVING YOU

SINCE 1947

Telti 67 34 77 Toll Free Phone Orders

Toll-free fin cai B0Q-252-2153 800421 :■•:■ loui of CA)
Order D«*s open 6 days j week1 7:00 AM 1o 6.00 PM Mon Si!

P.0.Bo«74545 216 So O.frjrri Ave. Los Angeles, CA 90004

Phone: 12131 739-1130 Cable 'OLYRAV LSA

DISKETTES In pachiof 10

Memor«i5V SEUD $24.B5

SS/OO

SS/DO

29.45

33.95

S239.9S

2J9.95

269.95

339.95

289.95

79.95

69.95

109.95

Sottwart tor Commodore ii h VIC 20 it ducoum1 Call ui!

DATA 20 AccHwrid

. ZIOcird For Commodon 64 S269.95

■ B0 column card For Commodoft 64 169.95

. 40 column card For VIC 20 99.9S

• 40 column card WSK mem built in for VIC 20 139.95

. Video Pick 64K For VIC-2D 379.95

•FREE wrth ihtpurctiau ol each of ihaibovt !*)

prnduni-Word PAaster.'viord proctiung io(tw»n.

Milling List software & Tflecommunim orn loftv^irg

COMPUTER PRINTERS& MONITORS

Diablo 62D Letitr quality. 25 cps $ 999.95

Diablo 620 Letter quality. 40 cps 1799.95
NEC 8023A 100 eps with tractor 499.95
TnmliT Color printer, 30 ihadei. 50 epi 499.95
Okidits 32 A Graphics 1Z0 cps bidifeciional 4Z4.95
Okidala B3A Par/Ser.. 120 cps. inction/titctDi 664.95
Okidita 92P 1ED cps. graphics bi direction^ 539.95

Okidna 93P 160 cps. nraphici. Inct/iracl. Inter quality 9B9.95

Star Gemini 10 100 cpi. 7 3K buHei. Epion cump. 369.95

Star Gemin. IS 100 cpl. IS", 136 col. 2 IK bulfti 489.95

Zentlh 12" green monitors, good wolution 99 95
Sanyo 15" b/w monitor, high res below con' 169.95

IDS Model 480 529.95
IDS SO column color pnnur/ill oplioni 1595.00

IDS 132 column! color/ill aplmm 1695.00

DON'T BUY ANY PORTABLE COMPUTER

UNTI L YOU SEE THE NEW COMMODORE!

* ** COMMODORE'S SX-I 00 PORTABLE! *•*

* FuM64K COMPLETELY PORTABLE!
* Color Monitor built-in

* Disk drive built-in
* FREE software package

* Completely compatible with

the Commodore 64
* LOTS OF SOFTWARE AVAILABLE'

LtiLL r ruti i j

$99500

MX80FT EPSON

$44995
FX-80 160 cps call for price

RX-80 100 cps call for price

MX-100 call for price

Texas Instruments

Homed
Tl 99/4A

$QQ9599

'o' typogfipfiscj' eftors il' Oldest tuliiaf en

nrr:f,r3iian minimum thpg & tindlg SS.95.
Send 12 to' SS foreign! lor an' limaus cjtjlp

NET after $50 rebate Itom Tl

You pay ui $149.95'

Ptiiphcri! npimion Hoi $199.95

RS 232 card

Diik controlln drd

Etpani.nnSyi. diik

Memory tipan. can

P Code card <req. n

Telephone modem

Color monitor

Emendtd Blue

LOGO

I32KI

J.card)

139.95

199.96

3)9.95
229.95

199.95

159.95

339.95

79.95

89.95

HP-75C

HP-10C

HP-tiC

HP-12C

HP15C
HP-16C

HP-97

HEWLETT

PACKARD
Handheld comp

Scientific calc

Scientific calc

Financial calc

Scientific calc

S719.95

59.95

76.90

99.95

99.95

Prog, see Mien, calc 99.95

Prog.scien. w/pfim 595.00

HP-4IC Ptcs akulnor 169.95
HP-4ICV Prog, ulculitor 719.95

SANYO
NEW FABULOUS SANYO COMPUTER

MBC-555 IBM PC Compatible, uses IBM

software, 8088 CPU, 128K memory, 160K disk storage, color graphics,

centronic port, 80 column, MS/DOS Basic, diagnostics, utilities, speaker,

joystick port, word processing & spread sheet software included.

Retail:S995.D0 call for best price! Optional:

128K RAM expansion, 320K to 610K drrves,8087 number

cruncher, RS-232 hard disk available & more!

T1MEX
TS-1OOO 16K RAM

Primtr by Ti

Clllutfot Ti

45.95

19.95

e-duy4

FITS IN A

BRIEFCASE

- ACr'OC

I Eltct'onic Trp«wri1ti

Irtcl. bitt

S1TA95
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SOFTWARE for

ALL MICROCOMPUTERS

3000 titles available at great prices

1-2-3 LotusforlBM

PFS:File

PFS Report

Multiplan

0 Base II

Wordstar and more

Recreation- and more

Zaxxon

Miner: 2049er

Frogger

Deadline

Zork II

Zork III

S397.00

114.00

99.95

219.00

529.0G

397.00

37.95

36.95
34.95

46.95
39.95

39.95



LET US ANALYZE YOUR RETURN
BEFORE THE I.R.S. DOES IT FOR YOU...

THE

TAX CONSULTANT
TM

(FOR ATARI 400/800 AND THE COMMODORE 64 COMPUTERS)

NOW YOU CAN HAVE COMPLETE

TAX PREPARATION AT HOME!
$95

00

ductibQ'

and your return will be closely checked and analyzed before the I.R.S.

ever sees it! THE TAX CONSULTANT™ is a sophisticated yet very friend
ly program for the novice user. THE TAX CONSULTANT™ will help you to
calculate, prepare and print your return. But then, at your request, THE

TAX CONSULTANT will check your return very closely and issue an

itemized print-out indicating those items that in its judgment may be

questioned. No other tax preparation package offers this feature!

I

• Features —

• On-screen Prompts

• Continuous tax/refund readout

• Fast, 100% machine language

• All required I.R.S. forms included

• Easy to follow tutorial in manual

• Prints all necessary forms

• Multi-color screens

• Inexpensive updates

A TAX PLANNING MODULE THAT,

WHEN USED WITH THE ANALYSIS

MODULE, WILL PROVIDE YOU

WITH A YEAR-ROUND TOOL TO

PLOT YOUR TAX STRATEGIES

Dealer inquiries welcome!

Information

(707) 422-9591

f
Mail Orders to: Morbtus Software Co., Inc.

Dopt. CP. P.O. Box 1702

VacavUle. CA 95696

Name

Address

Cily,Slate

D CHECK/MONEY ORDER

□ VISA

□ MASTERCARD

Card No

ZIP

Interbank *(MC)

Expires

Signature

Price $95.00 plus $4.00 shipping and handling. Calii. residents

add 6% sales tax. Please allow two weeks for checks lo clear.

System Requirements: Atari 400/800 with 48K & one disk drive;

Commodore 64 with one disk drive. Printer recommended.

ATARI 400/800 u a tiadamaik oi Ann be

dimmed urn M ja tiodemaik ol Commodore Elaclioaici, Lid

THETAJC CONSULTANT u /> t.ad.maik oi GMG AuociaIm

mastercard/visa call tollfree!

calif 1-800-821-6771nation 1-800-821-6770
Telephone operators standing by Mon.-Fri. 8 am to 5 pm, Saturdays 9 am to 1 pm, PST



FRIENDS

David D. Thornburg, Associate Editor

The Demons Of Atari Logo

It is amazing, when one thinks about it, that within

a very short time Logo has gone from a university-

based research language to one of the most af

fordable and powerful programming languages

ever to appear on personal computers.

What is even more exciting are the evidences

of dynamic growth and development in Logo as

new versions appear in the marketplace. Among

the most powerful implementations of Logo ever

to appear on an eight-bit computer is Atari Logo,

developed by Atari and LCSI. In addition to

having all the list-processing capability and turtle

graphics that Logo is known for, Atari Logo also

supports multiple turtles (four) and animation.

From a graphics perspective, the excellence of this

version derives from the fact that (using graphics

mode 7) Atari computers can display any of 128

combinations of hue and luminance. Even with

only four colors on the screen at a time, this ability

to choose and change colors, even after they have

been painted on the screen, gives the computer

artist a flexibility and freedom lacking in other

systems.

The WHEN Demon

But, when I was writing my book on Atari Logo

(Computer Art and Animation—A User's Guide to

Atari Logo, Addison-Wesley, Spring, 1984), the

feature that struck me as being most powerful

was the WHEN demon.

A WHEN demon is a special Logo object that

continuously monitors the computer, waiting for

any of 21 special events to occur. Whenever one

of these events takes place, the "demon" as

sociated with that event executes its own set of

Logo instructions no matter what other instruc-
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tions or procedures are being used at the time.

When these demon instructions or procedures

are finished (and the WHEN condition is no longer

satisfied), Logo goes back to whatever it was doing

before the demon procedures were used. The

best way to understand the power and utility of

the WHEN demon is to see it in use.

A common starting point for experimenting

with animation is to create a sequence that shows a

bouncing ball. By using a WHEN demon, you can

easily write a procedure that has a ball bounce from

walls near the bottom and top of the screen and

have the ball look "squashed" as it hits the walls.

First, we need two ball shapes—one for a

round ball and one for a squashed ball. These

shapes can be defined in Atari Logo as two of the

15 user-definable shapes available at any one time.

We will assign shape 1 to the round ball and shape

2 to the squashed one. The easiest way to create

shapes in Atari Logo is with the EDSH command

that gives you access to the graphic shape editor.

By moving the cursor to the appropriate places on

the screen and pressing the space bar, you can

build any shape you want in the available grid.



Turtle Collisions

Next, enter the following procedure:

TO BOUNCE

CS

WHEN 0 [SETSH 2 WAIT 5 SETSP - SPEED WAIT

10SETSH1]

PU HT SETPOS [ -100 100] PD

SETH 90 FD 200

PU SETPOS [ -100 - 601 PD

FD200

PU SETH 0 SETPOS 10 0|

SETSH 1 ST

SETSP-30

END

Before using this procedure we will explain

how it works. The first line that might appear

cryptic is:

WHEN 0 [SETSH 2 WAIT 5 SETSP - SPEED WAIT

10 SETSH II

The WHEN command is followed by a number

and a list of instructions. The number refers to a

condition (shown in the table). Whenever this

condition is satisfied, the list of instructions is

executed. As you can see from the table, condition

0 will occur whenever turtle 0 collides with a line

drawn by pen 0. So, whenever our default turtle

touches a line drawn with the default pen, the

WHEN demon will execute the list of commands

shown, no matter what other commands or pro

cedures Logo may be executing at the time. The

commands we have chosen replace the round ball

with the squashed one for a short time, and then

reverse the direction of the turtle motion by

changing its speed (given by the Logo function

SPEED) to its negative value.

WHEN demons must be created while the

computer is in either the split screen or full screen

mode. Once a demon is created it remains active

until you return it to its inactive state or clear the

screen with the CS command. To return a demon

to an inactive state you just enter, for example,

WHEN 0 [ ]

Automatic Bounce

The next six lines of the BOUNCE procedure draw

horizontal border lines at the top and bottom of

the screen with pen 0 and place turtle 0 (with the

round ball shape) in the center of the screen.

Condition

Number

0

1

2

3

4

5

6

7

3

9

10

11

12

13

14

15

16

17

18

19

20

21

WHEN Demon Condition Table

Detects When

turtle 0 touches a line drawn with penO

turtle 0 touches a line drawn with pen 1

turtle 0 touches a line drawn with pen 2

button on joystick is pressed

turtle 1 touches a line drawn with pen 0

turtle 1 touches a line drawn with pen 1

turtle 1 touches a line drawn with pen 2

each second has elapsed

turtle 2 touches a line drawn with penO

turtle 2 touches a line drawn with pen 1

turtle 2 touches a iine drawn with pen 2

not used

turtle 3 touches a line drawn with pen 0

turtle 3 touches a line drawn with pen 1

turtle 3 touches a line drawn with pen 2

joystick position is changed

turtle 3 touches turtle 0

turtle 3 touches turtle 1

turtle 3 touches turtle 2

turtle 0 touches turtle 1

turtle 0 touches turtle 2

turtle 1 touches turtle 2

The command

SETSP -30

starts the ball moving down towards the bottom

line. When the ball reaches the bottom, it takes

on the squashed appearance and starts back up

the screen.

The squashed ball quickly restores itself to its

round shape as it moves up."

When the ball hits the top line, it gets

squashed again and starts back down to repeat

the process forever.
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To see how automatic the process is, press the

BREAK key to stop the procedure. It will keep on

going by itself until you type something like CS.

WHEN demons allow you to do all sorts of

interesting things as your turtles collide with lines

or with each other, and can form the heart of many

spectacular animation projects.

The experience of writing procedures that

use this powerful feature is one of the more re

warding benefits of using Atari Logo. ©

COMPUTE! Books

&TDK
flexible disks

Call Free (800) 235-4137 for prices and

information. Dealer inquiries invited.

C.O.D. and charge cards accepted.

' PACIFIC -—■
EXCHANGES SH

100 Foothill Blvd.
San Luis Obispo. CA

93401. (InCal.call

(805)543-1037)

VIC20 /COM 64/ ATARI 400/800

SOFTWARE RENTAL CLUB
• RENT SOFTWARE for up to a month for 10% of the

list price (20% for cassettes and disks) with option to
purchase

• Call us for Atari and Commodore 64 Hardware
Supplies

' Membership $25/year with $10 Renewal fee

• VISA/MC accepted

VIDEO HOME LIBRARY
RT. 3 BOX 309A52

CLINTON, TN 37716

(615)457-5068, 482-3893

Software orders add $1.50 for shipping and handling.

DUST

COVERS
For Personal Computers,

Peripherals, Game Units-

Protective, Long- Lasting

Vinyl Resists Both Dust

and Liquids.

- CHOICE OF COLORS -

Amdek

Apple

Atari

BMC

Commodore

Coleco

Epsom

Franklin Ace

IBM PC

Mattel

Rana Systems

Sanyo

Star Micronics

Tl 99/4

TRS8O

PLUS OTHERS

GROUP/VOLUME DISCOUNTS

AVAILABLE

FOR FREE BROCHURE WRITE:

ENCHANTED FOREST

P.O. Box 5261

Newport Beach, CA 92662

(1129 W. Balboa Blvd.)

Dealer Inquiries Invited

Not Just Another
Summer Camp.

Learning is part of the fun.

• Coed, ages 10-16 • 2,4, or 7 week

sessions • Convenient locations

• With or without computer skills

• Traditional camp activities

• Professional Camp Directors

ATARI
COMPUTERCAMPS

(^ A Warnei Communications Company

CALL TOLL FREE 800/847-4180
For more Information and a free, color brochure, wriic
to 40 East 34th Street, DeptIT, New York. NY. 10016

[please include age and phone number) Outside U.S.
or In New York Stale, call collect 212/889-5200. Staff
applicants should apply in "'riling.

CASSETTES ! ! !

FOR YOUR COMPUTER

DIGITAL

■ Computer Grade • Wide Dynamic Range

• 100% Error Free • 5 Screw Housing

• Fully Guaranteed • Carefully Packed

All Prices Include U. S. Shipping

'Phone Orders Add $2.50 C.O.D. Fee*

COMPUTER TAPE PRICES

Length 25 LOT 100 LOT 1000 LOT

C-5 .45 11.25

C-10 .50/12.50

C-20 .55'13.75

.35 35.00 30 300.00

.35 35.00 30 300.00

.40 40.00 35.350.00

BASF DPS Tapes Add .05 Cents Per Tape

— Custom L engths A variable -

... Write For Volume Prices...

-Norelco Cassette Cases and Labels -

\wtth Cassette Orders Only\

12-249 Cases .20 Ea. 250-13 Ea.

12 Labels for .20 120 for 1.70

1000 Pinfeed Labels 14.50

SEND MONEY ORDERS OR CHECKS TO:

CASS-A-TAPES

Box8123-C

Kansas City. MO 64112

816-444-4651



A High-Res Pen

At A Low-Res Price!

Our NEW Edumate

Light Pen™ is revolution

izing the world of com

puter graphics. Before the

Edumate, hi-resolution

light pens cost in excess

of $100.00. Now for $29.95

you can accurately draw

on your TV or monitor,

play games or utilize edu

cational programs.

Each Edumate Light

Pen™ comes with FREE
programs* including a

draw routine, games and

a disk utility that allows

you to enter information

into the computer with

just a touch of your pen.

Our entire line of Play

ground Software™, a fun-

filled educational series

for kids is light pen com

patible.

It's EASY to use; just

connect the light pen to

your computer's joystick

port and load the soft

ware. Within seconds

you'll be able to use your

computer by simply

touching the screen!

The Edumate Light

Pen™ is ideal for pre
schoolers, artists, engi

neers, educators, and all

computer enthusiasts

seeking a quick and easy

way to interact with their

computer.

" 5 programs for Atari 400/

800™ computers
"4 programs for Vic 20™

computers

*3 programs for Commodore

64™ computers

Enjoy the world of com

puter graphics with the

Edumate Light Pen™ —

It's still the right pen at the

right price — only better.

For Atari 400/800/1200®,

Commodore 64®, Vic 20®

Prices subject to change without notice. See your local dealer or order direct. New catalog available. -«
Add $3.00 for postage and handling. Credit card orders call toll free: 1-800-334-SOFT ^TUturenOUSe
P.O. Box 3470, Dept. C, Chapel Hill, NC 27514 919-967-0861 ~ ° " '



Commodore
EXBASIC

LEVEL II

Louis F. Sander

EXBASIC LEVEL II is a plug-in

cartridge that adds to the built-in

capabilities of PET, CBM, VIC-

20, and Commodore 64 com

puters. The version tested is for

the PET, and consists of two

plug-in ROMs rather than a car

tridge. In all, EXBASIC LEVEL II

adds over 80 new commands,

statements, and functions to the

computer's built-in BASIC. The

extended BASIC it provides is

similar to Radio Shack's TRS-80

LEVEL II BASIC, and many TRS-

80 programs should run on an

EXBASIC II-equipped computer

with little or no translation.

The table lists the new com

mands which EXBASIC II pro

vides, along with a brief expla

nation of each. They are of three

distinct types—programmer's

aids, improvements to existing

BASIC statements, and com

pletely new statements and

commands.

The programmer's aids are

numerous and powerful and are

more than satisfactory for the

serious programmer.

Nevertheless, the additions

and improvements to BASIC are

what make this accessory so

interesting—there are lots of

them, and most of them you

probably wish you had already.

PRINT USING and PRINT(a are

good examples of these, as are
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EXBASIC LEVEL

AUTO

BASIC

BEEP

BEEP OFF

CALL

DEC

DEEK

DEFCALL

DEFUSR

DEL

DISPOSE

DOKE

DOS Support

DUMP

ELSE

EVAL

EXEC

FAST

FAST OFF

FIND

FRAC

GO

GOTO

HARDCOPY

HELP

HELP*

HEX$

HIMEM

HPLOT

IF...THEN

INPUTFORM

INPUTLINE

INSTR

LETTER

LETTER OFF

LIST

LOAD

LOAD*

MATRIX

MAX

MEM

MERGE

II Commands—Alphabetical List

Automatically renumbers program lines
Disables EXBASIC

Does a timed CB2 beep

Disables BEEP

LikeUSR, but with named calls, multiple
parameter passing

Converts hex to decimal

Double-byte PEEK

Sets CALL vector

Sets USR vector

Deletes a range of line numbers

Allows graceful exit from GOSUB or
FOR-NEXTloop

Double-byte POKE

DOS support, or "wedge," commands

are included

Lists values of all variables (for arrays.
see MATRIX)'

See IF...THEN

Evaluates expressions in string format

Executes BASIC statements in string

formal t

Speeds up PRINTing

Disables FAST

Finds desired statements in a program

Returns fractional part of a number

Calls the ML monitor (Extended monitor

on 80-cotumn machines)

Improved: '.'shorthand

Dumps the screen to the printer

Lists all EXBASIC keywords

Lists all Commodore BASIC keywords

Converts decimal to hex

Sets top of memory

Plots horizontalbargraphs

Improved: ELSE allowed, THEN optional.

'.'shorthand

Improved INPUT statement #1

Improved INPUT statement #2

Locates substrings

Selects lowercase mode

Selects graphics mode

Improved: (u key causes pause, any key

resumes;'.' shorthand

Loads tapes made at fast speed (see

SAVE and MOD)

Loads tapes made at standard Commo

dore speed (see SAVE*)

Lists values of array variables (for other

variables, see DUMP)

Finds the largest of a group of values

Greatly expanded FRE(O)

Merges or appends from fast tapes (see

SAVE)



r Vic 20™ or Commodore 64

This exciting, new weather package

allows you to learn, monitor, and predict
the weather using the same equipment as

the pros.

tour Own Weatherman

The new HAWS (Home Auto

matic Weather Station) com

bines a quality weather sensor

wiih software to let you track

weather conditions inside or

outside your home. HAWS moni

tors weather data including dew

point, temperature, humidity,

and atmospheric pressure; plots

historical data and graphically

displays weather trends; deter

mines the comfort and chill fac

tors to help you dress; HAWS
even forecasts the weather and

compares your predictions to

the local weatherman's.

HAWS uses the same sensor

employed by weather services in

60 countries worldwide. The

HAWS package costs only

$199.95 and includes the sensor,

cassette or floppy disc program,

15-foot cable with connector for

the computer, and a complete

user's manual.

Send today or call toll free to
order your HAWS package.

Ordering Information

Send $199.95 in check or money order payable to

Vaisala, Inc. Include name, address, telephone num

ber, your computer model (VIC 20 or Commodore 64).

and program preference (tape cassette or floppy disc).
Or call toll free to place your order.

Major credit cards accepted.

Dealer inquiries invited.

1-800-227-3800 ext h-a-w-s
VIC 20 and Commodore 64 ate trademarks ol Commodore Electronics Lid.

Learn/Teach Meteorology
More than a toy or game,

HAWS provides the first oppor- ■

tunity lo use your computer as a

data sampler and data analysis
system for meteorology, allow

ing the user to interact with

incoming data to monitor and

forecast weather conditions.

HAWS includes an instructive

software program and a com

plete user's manual that teaches

meteorological terms and equa

tions to allow anyone to quickly

grasp weather concepts either at

home or in the classroom. Sim

ple plug-in components and

easy hookup also means you

can free up your computer at

any time for other duties. HAWS

is a great educational tool for

anyone. Order today.

VAISALA
VAISALA INC

2 TOWER OFFICE PARK

WOBURN. MA 01801

"Finally The Odds *Are On \bUR Side."
ANSWER THESE QUESTIONS CORRECTLY AND IMPROVE YOUR ODDS.

From 1970 to 1983, how often does the home team underdog getting 8

or more points beat the spread if they lost their last two games outright?

If the New England Patriots are favored by 7 or more points and playing

at home, how often do they beat the points?

The answers to these questions and

many more are contained in a remarkable

computerized Database called Pro

Football StaLs.

All of the history, information and

data needed to help you pick the winners

against the spread are at your fingertips.

The operating program allows you to

search the Database in a variety of ways,

performing the most sophisticated tech

nical analysis, and can be undated man

ually or through direct computer to

computer input

Available for Apple, I.B.M.-P.C,

TRS-80, Commodore 64 and other

Micro Computers.

Ask for Pro Sports Stats at your local

computer store or write:

Eastern Computer

Consulting

Associates, Inc.,

11 Dick Drive

Worcester. MA

01609
Pro Sports Stats

Finally... The odds are on your side!

'DOUBLES DISKETTE

STORAGE SPACE!!
REDUCE YOUR DISKETTE

COSTS BY 5O%

"The back of

your 5V4" single

sided diskette

has recording

medium. All you

need is an

ACCURATELY

placed "write

enable notch"

to use it, on many systems.

XIUifU;xmi!1 is a precision

engineered tool designed for

this purpose.

ITS A MONEY SAVER!

IMMEDIATE SHIPMENT!

ONLY $14.95
Add $1.50 Postage. Handling

{$4.50 Foreign)

— Florida Residents Add 5% Sales Tax —

ORDER TODAY!
SEND CHECK OR MONEY OHDER TO:

NIBBLE NOTCH
Division of Cortran International

4211 N.W. 75th Terrace, Dept. 1211

Lauderhill, Florida 33319



INPUTFORM and INPUTLINE.

The first two are familiar to users

of non-Commodore BASICs,

while the latter allow easy for

matting of INPUT statements,

also allowing commas and

semicolons to be input. The new

IF...THEN...ELSE construction
is another improvement, one

that can eliminate a lot of con

fusing loops in your programs.

Graphics commands SET,

RESET, and POINT allow you to

do high-resolution plotting with

Va square pixels, while VPLOT

and HPLOT make it easy to draw

bar graphs. DOKE (Double-byte

pOKE) simplifies things if you

need to put a decimal number

into low-byte/high-byte form

and POKE it into two consecutive
memory cells. DOKE828,1000

will automatically put the proper

values for 1000 into cells 828 and

829, all numbers being expressed

directly in decimal. DEEK is the

corresponding double-byte equiv

alent of PEEK.

Particularly noteworthy are

the improved SAVE, LOAD,

and VERIFY commands, which

speed up tape operations by a

factor of about five. An 8K pro

gram takes 162 seconds to LOAD

the old way, but only 35 seconds

from an EXBASIC tape.

EXBASIC adds many new

commands; programs written

with it will not run on computers

which lack it. You'll have to

weigh that disadvantage against

the many benefits of having the

extra commands at your disposal.

All in all, EXBASIC LEVEL

II is a useful and powerful addi

tion to the Commodore pro

grammer's bag of tricks. Its

capabilities are meaningful, and

I now wonder how I ever got

along without many of them.

The 60-page manual is a good

one, and includes many ex

amples of using the new com

mands and statements.

EXBASIC LEVEL II is avail

able from:

Data Dynamics Technology

P.O. Box 1217 Cerritos, CA 90701

Price:

MERGE*

MIN

MOD

ODD

ON

OFF

ONERRORGOTO

ON... RESTORE

POINT

PRINT@

PRINT USING

REK

REK OFF

REM

RENUM

RESET

RESTORE

RESUME

RND

ROUND

RUN

SAVE

SAVE*

SEC

SET

SPACE

SPACE OFF

SPACE(a,b,c,d)

STOP ON

STOP OFF

STRINGS

SWAP

TRACE

TRACE OFF

VARPTR

VERIFY

VERIFY*

VPLOT

WAIT

'.'

80-CoIumn Screen

BEGINLINE

DELLINE

ENDLINE

INSTLINE

SCREEN*

SCREEN

SCREEN DOWN

SCREEN UP

Merges or appends from disk

Finds the smallest of a group of values

Makes an to-RUNning fast speed tapes
fsee SAVF1

Tells whether a number is odd or even

Enables repeat key and special error mode

Disables repeat key and special error mode

Allows error recovery

See RESTORE

Tells if a given hi-res point is SET or RESET

Simplifies screen placement of PRINT

statements

Allows formattingofl'RINTstatements
Expands the stack

Disables REK

Improved: Allows use of' as shorthand

for REM

Renumbcrsa program

Extinguishes a hi-res point (see SET)

Improved: DATA can be RESTORED

selectively; ON... RESTORE allowed

Terminates an error recovery routine
Improved: Easier to set desired range

Rounds off numbers to selected number

of places

Improved:'/ shorthand

Saves a thigh speed; longer program

names; ML saves from BASIC

Saves at standard Commodore speed

Pauses for a given number of seconds

Illuminates a hi-res point (80x50

resolution)

Inserts spaces in listings

Disables SPACE

Clears or fills a rectangle on screen

Enables STOP key for machine language

programs

Disables STOP ON

Sets up strings of identical characters

Swaps the values of two variables

Traces execution of BASIC programs

Disables TRACE

Returns memory location of any variable

Verifies tapes made at fast speed (see

SAVE)

Verifies tapes made at standard Commo

dore speed (see SAVE*)

Plots vertical bar graphs

Improved: STOP key now interrupts a

WAIT

Shorthand for "last line used" in IF...

THEN...ELSE, GOTO, LIST, RUN

Commands

Erases current line up to the cursor

Deletes currenl line, moves text upward

to fill

Erases current line rightward from the

cursor

Inserts a line at the cursor's position

Lets 40-coIumn programs run on 80-

column machines

Disables SCREEN*

Scrolls screen downward

Scrolls screen upward (g
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Powerful enough lor (he professionhI

friendly enough for (•wryiinc

An integrated Assembler Kdilur Loader Decuder Debugger

which runws rnmpleie wiih

Inside the Commodore 64

This step-by-stpp guide t» machine language and assembly

language programming will leach you what yuu don't al

ready know and assist you to use what you do. Combined

with the integrated set of software tools of Develop-64. it

makes the ideal development system.

A total reference work on the Commodore 64. Inside the

Commodore 64 gives you inside information on the inside

of the machine: its graphics, its music synthesizer, its built-

in software and the techniques for taking advantage of the

many powerful features of this computer. A complete

memory map is provided with information on how to call

the internal programs from your own. Written as a pro

grammer's guide with a machine language programmer's

perspective, it will become your primary reference guide. If

you are still learning you will find it your best teacher.

Prirpd at $19.95. Inside the Commodore 64

rumps free with Dewlop-64 (S49.95).

Ask for them at your favorite software outlet.

Software forCommodore Personal Computers.

PO Box 207, Cannon Falls, MN 55009 (507)263-4821

CASSETTES

COMPUTER GRADE

DATA TRAC

BLANK CASSETTES
C-05, C-06, C-10, C-12, C-20, C-24, C-30

From the leading supplier of Computer Cassettes,

new, longer length C-12's (6 minutes per side) provide

the extra few feet needed for some 16K programs.

BASF-LHD (DPS) world standard tape.

Premium 5 screw shell with leader.

Internationally acclaimed.

Thousands of repeat users.

Error Free • Money back guarantee.

; 500 C-12s or C-10's — 38c each
• (w.labels, add 4j • Shipping $17 500

5O0 Boxes 132 ea • Shipping $10 500

TRACTOR FEED • DIE-CUT

BLANK CASSETTE LABELS

WHITE S3 00/100 $20.00/1000

COLORED LABELS • Pastels

Red, Slue. Green. Yellow. Lavender

$4.00/100 $30 00/1000

CASSETTE STORAGE CADDY

Holds 12 cassettes

*/o boxes

Includes edge labels

and index card

FREE
1 CADDY WITH EVERY

4 DOZ. CASSETTES PURCHASED

E Call: 213/700-0330

ORDER

NOW..

tor IMMEDIATE SHIPMENT

on Credit Card Orders

MAIL
TO . . VORK10

■ ORDER FORM -

ITEM

C-05

C«6

C-!0

C-12

C'20

Mara Bo.

Colored Lawns

Coiw

DGSCRPTKM

Stmatjo Caooy

1 DOZEN

□ 700

□ 700

■ " 7 50

D 7SO

100

2 50

« oo ioo

PBlCt

2 95

I DOZEN

a '3M

G >*00

□ H00

D "00

:n oo

□ *00

□ 2000 1000

□ 3000 1000

OUAN1IK

Snipping;handling (any quaniity — using prices atwvel

OutsiOe 4S Continental SiaiBs — Addition*

cadOy. pw Ooi cassatios or Doies

SI per

TOTAL

TOTAL

—

9525 Vassar Ave.#CM

Chatsworth. CA 91311

Each cassette

includes two YORK 10

la3els only Boxes are

sold separately We

piefer to ship By UPS

as being the tastesi and

safest Ifyoj need ship

ment by Parcel Posi

check here □

NOTE Addiiionai

craiges outside 48

Contmentaf States

Shipments to AK. HI
and USA possessions

gc by Priority Mail

Canada & Mexico —

Airmail

All others— Sea Mail

CHECK OR MO. Charge to

ENCLOSED D Credit Card VISA D MASTERCARD D

3 PLEASE SEND QUANTITY DISCOUNTS

Ask about our

DUPLICATING

SERVICE

Card No Exp.

Name

Address _

City _ Slate/Zip

Signature _Phone_ „

Computer make & model Disk? (y/n)



Atari Starbowl Football
Orson Scott Card

If you like computer football,

but don't have a regular playing

partner, Gamestar's Starbowl

Football for the Atari 400/800 is

the answer. The computer oppo

nent in the one-player option is

very good. It will take all your

skill on defense to keep the blue

team out of the end zone, and on

offense you have to be a superb

quarterback or your passes will

be picked off every time you

aren't sacked!

And even if you have a

human opponent, Starbowl lets

the two of you struggle to outwit

or outrun each other in a very

convincing simulation of football

action.

The football field scrolls

horizontally across the screen as

the players move. There are lots

of little niceties. The game begins

with the last few measures of

"The Star-Spangled Banner."

There is a musical interlude

during half time. The crowd

roars at the right moments. The

players run back and forth across

the field to get in place for the

next play—eating up time on the

clock.

The game itself offers good

touches of realism. Take penal

ties, for instance. Let your safety

touch the receiver while the ball

is in the air, and pass interference

is called. Blitz before the ball is

snapped, and you are called

offside. Take too long choosing

your offensive play and snapping

the ball, and you lose five yards

on a delay-of-game penalty.

You can also be clumsy. The

computer sees to it that your

receiver is always in position to

catch a perfectly thrown ball,

but you have to push the joystick

button at exactly the moment

the ball arrives, or the pass is

incomplete. It takes a lot of

dropped balls before you get the

timing down. If you try to run

too soon after catching the ball,
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your player fumbles—and the

other team recovers. And if you

throw a pass when your receiver

is covered, you get to know how

quarterbacks feel when their

passes are picked off by a man in

a jersey of the wrong color.

Each team has six players—a

quarterback, two receivers, and

a three-man line on offense; a

safety, two defensive backs, and

a three-man line on defense. On

offense, you control the quarter

back until a pass is released and

the receiver after the pass is

caught. On defense, you control

the safety.

There are some things to

watch out for. During play selec

tion, you get no feedback when

you push a button to choose the

eligible receiver—after all, you

don't want your opponent to

know which receiver is going to

get the ball. But if you pushed

the button too soon, and it wasn't

registered, you won't find out

until you try to pass the ball and

nothing happens. Also, if you

aren't careful while you hurry to

make play assignments before

the 30-second clock expires, you

can find yourself accidentally

punting on first down or trying

for a field goal from 80 yards

back.

But these are minor issues.

With practice, you can quickly

memorize the play-selection

procedure without ever looking

at the book, and you soon devel

op good enough reflexes to catch

the ball every time your eligible

receiver is open. In fact, I got so

good in a couple of games that I

decided to switch from college

level to the pro game setting.

Then I discovered that the Star

bowl is going to provide a chal

lenge for a long time to come.

Starbowl Football

Qwicttnr, Inc.

1302 State Street

Santa Barbara, CA 93101

(805) 963-3487

$31.95 €

Interpod

Interface For

VIC/64 Larry Bihlmeyer

If you own a VIC or Commodore

64, you are probably aware of

limitations when trying to use

the User Port with an RS-232

device. Most VIC/64 software

fully supports the serial port

(device #4), but does not address

the User Port (device #2).

For example, if you try using

a serial RS-232 printer with an

interface connected to the User

Port, software that doesn't sup

port printing to a device #2 will

not let you print.

One way to resolve this is to

add an Interpod to your system,

a dual interface which allows

you to hook up a single RS-232

device and up to 30 parallel or

serial IEEE devices to your VIC

or 64.

Interpod has its own power

supply and attaches at the serial

port with a six-pin connector.

This serial port is used by most

software programs since it is the

"normal" device #4. You can

connect a single serial RS-232

device to the Interpod—a printer

or modem, and up to 30 serial or

parallel devices, like 1541, 2030,

4040, 8050, D9090 disk drives or

4022 and 4023 printers.

Its 6502 microprocessor al

lows data to be transferred to

either the IEEE-488 or RS-232

port contained within the unit,

or to both. Interpod contains

both an IEEE bus and a true 25-

pin DB-RS-232 port.

With this arrangement, the

expansion port and eight-bit

User Port are not tied up. Also,

no software is required to load

the Interpod. It's a stand-alone

module, "hardwired" into your

system. When it powers up, a

red light indicates a self-test pro

cedure by flashing 1.5 seconds

and then stays on during opera

tion unless there's a fault.



MEW! Subliminal HomeComputer Program!

IMPROVE YOUR LIFE

WHILE WATCHINGTV

Overcome annoying habits...

build new and positive ones!

Eight Expando-Vislon™ sub

liminal programs are available to

help you:

1. Weight control/exercise

2. Control smoking/calm nerves

3. Stress control/positive

thinking

4. Control drinking/

responsibility

5. Athletic confidence/golf

6. Study habits/memory power

7. Career/success motivation

8. Sexuai confidence

Expando-Vision™ feeds positive
subliminal messages to your

subconscious while you watch

regular TV programs. Flashed at

1/30 of a second, the messages
occur too fast for your eye to see,

but your subconscious uses that in
formation to reinforce your will

to succeed. Subliminal messaging

has been shown effective in over

20 years of clinical and university

research.

It is legal. The FCC limits commer

cial subliminal messages... but with

Expando-Vision, you are person
ally at the controls in the privacy of

your home. You can view the

messages in slow motion to see

exactly what they are.

It strengthens your will, but

cannot compel you to do some

thing against your will. Expando-

Vision operates on well-estab

lished psychological principles of

positive reinforcement.

Computer Hookup

To use the system you need an

inexpensive home computer (VIC

20,® Commodore 64,® Atari

400® or Atari 800®). You need

the Expando-Vision Interfacing

Device. ..$89.95 (a one time pur

chase that attaches easily to your

computer]... and you need

Expando-Vlslon programs...

S39.95 each. (Add $3.00 shipping

and handling. Mich, residents add

4% sales tax).

Credit Card Orders

Cail Toil Free

1-800-543-7500
Operator 828.

Tell us which programfs) you

would like and charge your pur

chase to Visa,® MasterCard,™

American Express® or Diner's

Club.® Or request free

brochure. Please use coupon, if

paying by check or money order.

Allow 4 to 6 weeks for delivery.

Full cost refund if not com

pletely satisfied within

30 days of receipt.

Stlmutech, Inc., P.O. Box 2575,

Dept. 3 02 A. E. Lansing, Ml 48823

Ship To fPle^se Print]

Cny Siaw Zip

Pnone

Signature

Send me Subliminal Program Numberfs|

□ I D2 D3 D4 D5 D6 D7 D8

@39 95 ea. Plus ^Interface Device a! S89 95
ea. Add S3 shipping & handling. Michigan

residents add 4% sales tax. TOTAL PRICE

S Enclosed is check or money order

Computer Type: HVIC-20 GComm 64
!_Atan 400. 800. Specify DCan. CDisk

□Tape. I will use with cable, transmuting on
Ch. D2 D3 H4 QOther. Send DDealer info.

l. FREE brochure HEndosed is S3 for System
Manual only.

Dealer inquiries, orders call 517-332-7717.

EXPANDO-VISION
Straight To The Mind's Eye

Stimutech, Inc., P.O. Box 2575. East Lansing. Ml 48823

NOTE TO BUYERS Owners of VIC 20' and

Commodore 64* Computers can view
Expando-VisionTM with TV signals from s TV

antenna |Ch 3 or < only), cable TV [transmis

sions on Ch 3 or 4], or from any video cassette
or video disk player Atari 400 or 800 owners

can use Expando-Vision with TV antenna |Ch.

2 or 3 only). Cable (transmissions on Ch. 2 or 3j
or any video cassette or distt player. Systems

compatible with other home computers are

under development and will be introduced
soon

1983



Addressing

Device addressing through In

terpod is entirely transparent to

the user. However, because it is

possible to connect both IEEE

serial and parallel devices at the

same time, situations may arise

in which two peripherals with

the same device address need to

be connected simultaneously. In

these cases, Interpod will recog

nize only the serial device. In

order to access,-say, a 1541 single

disk drive and an 8050 dual disk

drive, both of which are device

#8, it is necessary to change

their device numbers under soft

ware control. Programs to do

this are included with the Inter-

pod's instructions.

The RS-232 standard allows

for a wide variety of baud rates

and other options such as parity,

stop bits, and carriage return

delays. Interpod is easily config

ured to cope with all these, but

for many cases, no reconfigura

tion is needed. Interpod powers

up with the RS-232 interface

configured as shown in the

table.

Since RS-232 devices do not

have device numbers associated

with them, Interpod can be con

nected only to a single RS-232

component. Interpod will treat

any RS-232 device by default as

device #4. It is possible to com

municate with the Interpod,

much like communicating with a

Commodore disk drive. The

Interpod has a command channel

similar to channel 15 on disk

drives. So you can change baud

rates, parity, and other settings

as required.

One other feature incorpo

rated in the Interpod is a CBM to

ASCII conversion program. This

interface will convert CBM ASCII

to standard ASCII (uppercase

letters substituted for lowercase

and vice versa). This allows you

to eliminate conversion routines

in your programs for many

applications.

Setting Up
The Interpod that I evaluated
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Interpod module contains both an IEEE port and RS-232 port to support output.

It also has a power supply connection and two serial attachments for the VIC/64

mating cable and a spare outlet for a serial unit such as a 1541 disk drive.

performed accurately and re

solved a problem which had

plagued me ever since I'd added

a serial R5-232 printer to my 64.

Many word processing, spread

sheet, and other software pro

grams do not print out to device

#2. When I connected the Inter

pod, this problem disappeared

as the software output to device

#4 (the serial port).

Interpod comes with good

operating instructions which

should allow you to handle most

situations. However, you may

need dealer help in configuring

a cable from the Interpod's RS-

232 port to your printer or other

device. This is not a fault—there

is a wide range of printer cable

configurations. Some printers

have a male connector while

others have female. And the pin

designations can vary. So the

best bet is to order a cable with

the Interpod and be sure to

specify the printer connector

details when ordering.

The Interpod includes the

Interpod module with 6502

Summary Of Interpod Commands

Command

baud = {50,75,110,134.5,

150,300,600,1200,

1800, 2400, 3600)

parity = (odd, even, none)

chrsize = (7,8)

crdelay = (on, off)

stopbits = (l,2)

break

unbreak

change

clear

convert

unconvert

Meaning

set baud rates

set parity

7 or 8 bits

carriage return delay

<'/4sec.)

select number stop bits

send break

release break

readdress Interpod's

command channel and

RS-232 port

clear buffer

convert CBM ASCII

to standard ASCII*

cancel convert

*This substitutes uppercase for lowercase letters and

Default Value

1200

none

8

off

1

N/A

N/A

Device #4

N/A

no conversion

no conversion

vice versa.



GETTHE MOSTOUT OF YOUR

• I §

orYIC"2Ocompoter

ALSO AVAILABLE:

3 outstanding

Music Albums to
go with Synthy-64

Classical
Christmas and

Rag/Sing Along

See below

■HOWSJ
GRAPHIC SL. HA I'Mil

APHICSGHA1

APHICS__

0

P H1 C S GwWp H I C S G
HICSGRAPHICSGR

THE

ANATOMY

OFA

COMMODORE

BRAND NEW

PROFESSIONAL

DEVELOPMENT

SOFTWARE FOR

QUALITY

APPLICATIONS

See below

ULTRABASIC-64...Add 50
commands: graphics,
music. TURTLE and game
features.Tutorial,demo plus
TAPE $39.95 DISK $42.95

ASSEMBLER-MONITOR-64
High speed language
development. Eleven func
tion monitor. Screen editing

of source file.DISK $32.95

DATAMAT-64...Simple
powerful data base manage
ment with search, sort,
report capability at low price.

DISK $32.95

SYNTHY-64... Sets the standard for all of the rest.
Best 64-synthesizer anywhere. Samples and manual
CASSETTE $29.96 DISK $32.95. Also available: 3 great
companion music albums: Classical, Christmas, and
Ragtime Sing-Along. DISK $12.95 Each.

GRAPHICS DESHSNER-64... TINY F0RTH-M/20...Ex-
Menu-driven drawings, floor citing language-low price,
plans and illustrations etc.. Powerful, extensible, 200 +
Slide program capability, word vocabulary.
DISK $32.95 TAPE $24.95 DISK $27.95

CHARTPAK-64...Profes
sional quaftiy pie. line and
bar charts. Menu driven, in

teractive, hardcopy.

DISK $42.95

SKIER-S4...This arcade-
quality game adds hours of
action and excitement to

your Commodore-64.
TAPE $14.95 DISK $17.95

ZOOM PASCAL-64...Pro
duces 6502 machine code

for speed. Boating point. In

tegers, stnngs File handling.
DISK $39.95

P0OL-64/20...Play Fullrack
or nine ball using hires

graphics. Vic-20 required 8K
expander.

TAPE $14.95 DISK $17.95

SUPER DISK UTIUTY-64...
Speed copy 4 ways: Total,

Bam. Append or File. Dump
or modify sectors. More

DISK $22.95

SCREEN GRAPHKS-MAdds
24 hires, multicolor, sprite

commands to 64-BASIC.

Demo, tutorial and manual.
TAPE $24.95 DISK $27.95

CHECKBOOK MANAQER-64
Simple check account main-
tainance. Optional screen or
printer report and backup.
DISK $22.95

ANATOMY OF A C0MM0-
DOHE-64 Complete guide.
Full comment ROMS jist, de
tailed internals, descriptions
300 PAGE BOOK $19.95

MASTER-64...Full ISAM file management; powerful screen management; excelfent printer
generator: programmer's aid; BASIC 4.0 commands, machine language monitor- Soft

ware developers: NO RUNTIME ROYALTIES; With 150 page manual in three-ring binder
and development software, ,

SOFTWARE ON DISK $84.95 ^ DEALER INQUIRIES INVITED

FREE CATALOG Ask for a listing of other
Abacus Software for Commodore-64 or Vlc-20

AVAILABLE AT COMPUTER STORES, OR WRITE:

DISTRIBUTORS

Great Britain:

ADAMS0FT

18 Norwich Ave
Rocfidaie. Lanes

Wat! Germany:

DATA BECKER

Merowingerstr 30

4000 Dus5eldort

0211/312085

Great Britain

CCI Software
167 Great Portland St
Lonflon Wl

01-636-6354

Sweden:

TIAL TRADING

PO 516
34300 Almfijl!

476-12304

Canada East: Canada West:

KING MICROWARE LTD L.S I Disinautors Ltd
5950 Cote des Neiges 810 W Broadway #163
Montreal. Ouebec H3S 126 Vancouver 9C V5Z 4C9
514/7379335 604/7330211

Abacus !■ Software
Australia:

cw electronic;
416 Logan Road
Brisbane. Ojeens

07-397-0808

New Zealand:

VISCOUNT ELECTRONICS

306-308 Church Street
Palmerston Nonri

63-86-696

P.O. BOX 7211 GRAND RAPIDS, MICH. 49510
for postage & handling, add $1.50 (U.S. and Canada), add $3.00
for foreign. Make payment in U.S. dollars by check, money order
or charge card. (Michigan Residents add 4% sales tax).

FOR QUICK SERVICE PHONE 616-241-5510



microprocessor, 6-pin cable (In

terpod to computer), and power

supply. RS-232 cables (Interpod

to printer or other devices) are

extra at about $30-$35. The war

ranty includes 90 days "full"

coverage, including free replace

ment (if necessary), assuming

the unit has been properly in

stalled and used.

The Interpod can solve sev

eral problems. First, it removes

many "software limitations"

and allows you access to a wider

range of programs. Second, your

expansion capabilities are greatly

enhanced. And third, conver

sions from CBM to true ASCII

are simplified.

Interpod

SjB Distributors, Inc.

10520 Piano Road, Suite 206

Dallas, TX 75238

$180 ®

PAL: An Extraordinary

Assembler For The PET And 64
Elizabeth Deal

PAL (Personal Assembly Sys

tem) is a symbolic assembler for

the PET/CBM and the Commo

dore 64. It was written by Brad

Templeton, the author of

POWER for the PET and

POWER64. The system is mem

ory and disk-oriented, but most

of the commands work with

tape too.

A Multitude Of Features

PAL is a unique assembler. It is

very fast, convenient, and easy

to learn and use. It taps the best

features of the PET and the 64

and cleverly uses them to create

a powerful assembler in a rather

small area of memory. Working

with PAL is pure pleasure. In

fact, working with PAL is some

times easier than working with

BASIC, especially considering

some tricky features of the 64

(sound, sprites, bitmapped

graphics), since you can freely

program in binary or hexadeci

mal and can use long, eight-

character labels.

Unlike several other as

semblers of comparable versa

tility, PAL is very simple to use.

Traditional fragmentation of

tasks has been eliminated:

Editing, assembling, and testing

can be done without repeated

loading and reloading. PAL co

exists at all times with the BASIC

environment, including BASIC
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aids, such as POWER or

POWER64, Toolkit, or BASIC

Aid. PAL does not need special

loaders or editors—they are al

ready built into the computer.

A Powerhouse

PET's PAL fits into exactly 4K of

memory and can be put on a

ROM chip. The 64 PAL is a bit

over 4K. It can also be put on a

chip, perhaps on a cartridge or

some sort of adapter, since the

64 lacks the free sockets the PET

has. RAM versions of PAL are

relocatable, either to the top of

memory or to a place of your

choice. PAL can, in turn, create

relocatable code attached to

one BASIC line, such as 10 SYS

1234. As if this weren't enough,

the 64 PAL can create combined

BASIC and machine language

programs with machine lan

guage trailing right after BASIC.

It's a powerhouse.

PAL also permits custom

izing. You may add opcodes if

you wish, but everything I need

is already built-in.

PAL works with the IEEE

and 1541 serial disk drives, but

the 64 IEEE support depends on

the link software in the 64 (RTC-

Link is OK). Many printers and

other output devices, such as

printers on the User Port or

modems, can be used.

PAL syntax is almost identi

cal to the standard for the 65xx

chips. Hence, Commodore as

sembler files can move to the

PAL environment with little

conversion. MAE assembler files

are a bit harder to convert since

they use nonstandard syntax,

but Jim Strasma has written a

conversion to PAL program which

is included in the package.

PAL's expression evaluator

is second to none; it far exceeds

the MOS standard. PAL has no

macro assembly feature. This is

not a problem as needed routines

can be merged via BASIC.

PAL Commands

The commands supported

by PAL are all MOS assembler

commands with provision for

complex arithmetic expressions

within the operands. All com

mon numeric modes are sup

ported, and their syntax follows

the MOS standard. (Octal is not

included, but who needs it?)

Three assignment-type pseudo-

ops are: equal (assignment),

asterisk (program counter, label,

and table definitions), and as

signment of value to a variable

for IF-GOTO commands. The

pseudo-ops include: ASC

(strings in quotes), BYTE,

WORD, FILE (for assembling

multisegment programs), IF and

GOTO (conditional assembly),

GTB (go to BASIC), SYS (func

tions as a BASIC SYS command),

STM (sets symbol table address

for unusual configurations), SST

(saves symbol table files), LST

(loads symbol table), END, BAS

(only on the 64). The OPT

pseudo-op has numerous forms.

It deals with the disposition of

object code (memory, file) and

assembler output in formatted

form (screen, printer). It is a

very flexible command.

Special Ease Of Editing

Using PAL is convenient because

PAL source files (the code you

write) are BASIC files. You write

as if you were writing BASIC,

only better. For instance, you

may use long variable names,



Program Your Own EPROMS

$99.50

<D

IB
C

(D

E
0

a

p- vie 20
► C64

► PET 64

PLUGS INTO USER PORT.
NOTHING ELSE NEEDED.
EASY TO USE. VERSATILE.

• Read or Program. One byte or

32K bytes!

OR Use like a disk drive. LOAD,

SAVE, GET, INPUT, PRINT, CMD,

OPEN, CLOSE—EPROM FILES!

Our software lets you use familiar BASIC commands to
create, modify, scratch files on readily available EPROM

chips. Adds a new dimension to your computing capability.

Works with most ML Monitors too.

• The promenade" C1 gives you 4 programming voltages,

2 EPROM supply voltages, 3 intelligent programming

algorithms, 15 bit chip addressing, 3 LED's and NO

switches. Your computer controls everything from software!

• Textool socket. Anti-static aluminum housing.

• Extension cable, cartridge PC boards, etc. at extra charge.

Some EPROM types you can use with the promenade'"
2758

2516

2716

27C16

2532

2732

27C32

2732A

462732P

2564

2764

27C64

27128

27256
68764

68766

5133

5143

2815*

2816"

'Denotes aieOncaliy i

X2816A1

52813"

48016P-

Call Toll Free: 800-421-7731

In California: 800-421-7748

Check or Money Orders.

NO COD'S. ^^Mi

JASON-RANHEIM
580 Parrott St., San Jose, CA 95112

the
'THIHKTAHK'

If you ve Beer using other

software with your Commodore

W, vou hane orobaDly learned

to compromise a lot! M3vDe you

tave even considered investing

in more expensive iwaware.

HolB cmYthlng arm trial

Commodore ««■ with eipiosive

lireoower as wen as oni-eeta

intellect1 flu you really neeo is

a mink Tank working for you.

Mirage concents software:

• ingeniously simnie to operate

- unrestrained "w neilBiltv

• Awesomely powerful

Miige concents 0 nogs 3 new

Definition to trie rjnraje Trunk-

Mirage Concepts'
Power Packed

software & Your
Commodore 641

Tank with tne introduction of

trie I r CDrrcanicn WORD FTOCE5SOT

and DATABASE manaceb programs

Togetner, they BuiidOio your

Commodore W" througn int

□ostacie .Aim fmoertlD easel

user conflaencs-onr.e youve

experienced mo simplicity and

raw-DOiver of Mirage Concepts

software /ou will never again

settle for less! Perfection is tne

only standard we tolerate ai

wirageConcepts Puta'Thlnk-

■"■.

jj* your aeiier forMWm

conceon word pnoctssoo ana

database VA-.ase* totnr Only

IM.9S exn

tCSCEAlEBlV=C!V'IlO-i CiUl (SOS, HI i CAII5CSVS iBXI EJ1-1 ill

POWERBYTEMENU

BUSINESS AND HOME
SOFTWARE

Commodore 64 -Vic 20
TRS Color-Adam

The Accountani $29.95

Accts. Rec./Pay. 26.95

Order Tracker 21.95

Business Inventory 21.95

TheBidder 18.95

Calendar-Dai a Base 18.95

Billing solver 21.95

Client Tickler 21.95

Vicky Calc. 14.95

Cash Flow 16.95

Linear Regression 18.95

Depredator 16.95

Bar Chart 9.95

Mortgage Calculator 9.95

Mortgage Comparer 9.95

P.E.R.T. My VIC 18.95

Amortizer 24.95

Taxman 18.95

Loan Repayer 12.95

Statistics 18.95

Phone Directory 12.95

NetWorth 56.95

Investments 14.95

Stock Ticker Tape 13.95
Profit Snaring Plan 18.95

Syndlcator 18.95

Mailman 12.95

Specify Cassette or D

Check, COD or Charge

Utility Bilis 14.95

Budgeting 15.95

Screen Dump 12.95

Calendar 16.95

Present Value 13.95

Checkbook 12.95

Home Budget 12.95

Home Inventory 12.95

CluoLister 16.95

Medical Records 16.95

Credit Cards 15.95

SuperShopper 12.95

Savings Accounts 13.95
Travel Time 13.95

TapeGeni 14.95

Tape Worm 14.95

Dear Diary 14.95

Mother's Recipes 12.95

Metric Brain 12.95

Track My Weight 14.95

Joggers Logger 14.95

Grade My Kids 16.95

Nuismatic Phanatic 16.95

Lightning Son 14.95

Goll Scorecard 14.95

Math A Magician 15.95

Temp. Converter 9.95

isk (Disk $5.00 Extra]

(Add$i 50Post.&Hdl.|

FREE CATALOG
Powerbyte Soilware

Box 579-905 Lorien Drive

Gwynedd Valley, Pa.19437

609-424-5435

Howtomakeyourcomputer
look as smart as it is.

Store it in a beautiful

piece of furniture specifi
cally designed for the

proper operation and

storage of your home

computer equipment.

• L'pper unit shelf adjusts

to most computers.

• Keyboard shelf at cor
rect typing height with

plenty of work surface.

• Monitor placement at

proper height and view

ing distance eliminates

fatigue.

• Lower unit shelves for

storage.

• Desk shelf swings up to

close off unit when not

in use.

• Compact design: 32"w

x 36"h x 24"d.

• Indestructible natural

oak or walnut wood-
grain finish.

• Ready to assemble with

only a screwdriver.

ONIY $149.00

To order call:

(206) 423-7524
Visa & MasterCard

accepted.

THE FURNITURE BYTE
P.O. Box 1757 9Judith Place Longview, WA 98632



multiple statements per line, com

ments within a line, and so on.

It prints out, neatly, one instruc

tion per line.

You use the computer's

resident screen editor to fix the

program and edit. You may also

use Toolkit, POWER, or BASIC

Aid to find things, replace them,

renumber the program, delete,

append—your familiar and use

ful commands are still valid.

The program is saved,

loaded, and listed as if it were a

BASIC program. This is conven

ient not only in editing, but

also in the transportability of

your programs.

You can assemble into mem

ory. Consequently, the program

is immediately available for use

or for testing with BASIC without

the gymnastics usually required

in other assemblers.

Jim Butterfield once de

scribed (COMPUTF!, August 1982)

the difficulties in fixing conven

tional assembly language: "The

test program must be thrown

out and the assembler loaded; a

new 'object' program must be

created. The clincher is...paper

work...the new program should

be version-numbered... a pro

gram listing should be gener

ated." Not so with PAL. PAL

elegantly solves such house

keeping headaches once and

for all.

PAL also permits assembly

to tape, disk, screen, or printer.

The output options can be

switched on and off during the

assembly. The flexibility is pretty

amazing. Object files can be

loaded via BASIC or Supermon

as normal program files.

Assembly to memory is fast.

Blink an eye and it's done. As

sembly to disk is also fast (I think

I got about 2000 bytes done in

close to 15 seconds).

The nominal size of PET in-

memory assembly is 1000 bytes.

I've done a bit over 2000 with no

problems at all. It depends on

how tight the source code is.

PAL can be used to assemble

huge programs—POWER, for
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instance. Chaining is used in the

process, and the number of

chained files is unlimited. There

are some limitations on moving

the program counter, and there

might be limits on the size of the

symbol table. It's all described in

the book. If you wish, the symbol

table, variables, and addresses

you used in writing the program

can be in a library on disk and

then it can be brought into the

assembly process, precooked.

This is one feature not available

to tape users.

PAL also provides a nice

expression evaluator. Expres

sions are not limited to the usual

plus or minus one. They permit

shifts, multiplication, and the

PET's normal logical functions.

Expressions can include modifi

cations to, and use of, the pro

gram counter (*). This is tricky,

but the explanation in the book

is meticulous.

Error trapping works well.

Each error message (9 syntax-

type and 12 housekeeping-type)

is clearly explained in the book.

Errors are shown on the screen,

full text, PET fashion, as in, for

example, BRANCH OUT OF

RANGE. Phase errors are handled

by one clever line of code, very

handy for people like me who

always mess up .byte statements.

In the event of an error,

PAL, for a bit of additional pro

tection, stuffs zeros (BRK) into

the code. Should you carelessly

try to use the bad code, you stand

a chance of surviving, since you

may land on a Break command.

Errors are not counted, a minor

nuisance.

Other Features

Several exotic commands are

included, such as adding your

own opcodes or going to BASIC

during the assembly process.

This is limited to some BASIC

statements, but has its place.

Conditional assembly is per

mitted by use of IF and GOTO

(renumberable). It is useful in

getting the PET to assemble a

bunch of repetitive instructions,

in skipping assembly of some

code, or in chaining a particular

file, depending on the result of

IF, for instance, a computer type.

Commodore 64 users get a

nice command thai permits in

cluding BASIC programs in the

assembled object code. A corre

sponding POWER64 command

permits immediate testing of

such code in a partition. If you

don't use POWER64 you can do

the same thing, but it is tricky to

set up. In any case, the source

code is never erased; you can go

back and edit anytime.

Other nice touches appear

throughout the system: Line

indentation is permitted, the

beginning and end (plus 1) ad

dress of the object program is

displayed, so you can save it via

the machine language monitor if

you wish.

On start-up, PAL changes

the top of memory pointer to

itself, conveniently, if (and only

if) the current top is higher than

PAL. Otherwise the system

setup is left alone. A nice touch.

I found no glitches after

using PAL for two years. Every

thing seems to work well. I dis

like only one thing: If I forget to

specify where to place the code,

it defaults to the tape buffer (PET)

or$C000 (64)—defaults I could

do without. I'd rather get an

error message.

Documentation

The PAL system is excellently
documented. Each command is

clearly described, and several

thoroughly annotated coding

examples will get you started.

The book itself is not a tutorial

text, but recommends sources

for learning machine language.

For adventurous people

who like to design and redesign

things, the key subroutines have

been documented. Their addres

ses, functions, and use of mem

ory locations are described. The

method of assembly is also

briefly described; it is important

to understand this process if you

wish to do strange things.



YOU CAN DO THIS OR THIS

Commodore 64:

Getting The Most

From It

BY TIM ONOSKO

The Commodore 64 is now yours to master

in this new, unique book for beginning users.

You'll find this book full of suggestions,

hints, and background information! Plus it's:

• Applicable to all versions of the

Commodore 64!

• Simply and

clearly written

for first-time

computer users

• The perfect

companion for

learning the

essential skills in

BASIC program

ming, color graph

ics, sound, word

processing, and

games.

It's a necessary tool

for your Commodore 64!

1 983/320pp/paper/

ISBN 0-89303-380-4/D3804-4/$ 14.95

Advanced BASIC

Programming for the

Commodore 64 and

Other Commodore

Computers
BY MICHAEL RICHTER

This is the next step

for the user who

knows the "basics"

and wants to move

on to more ad

vanced BASIC pro

gramming. Here

you'll learn:

• How to read,

write, and use

good programs

• How to gain knowledge through the

experience of writing advanced software

• Applications for both personal and profes

sional use

• Numerous examples to enhance each

concept

This is the way to maximize the capabilities

of the Commodore!

1 983/204pp/paper7

ISBN 0-89303-302-2/D3022-3/$ 1 4.95

OR BOTH

Chances are when you finish Commodore 64: Getting The Most From It you'll want to

take the next step into Advanced BASIC for the Commodore 64 and Other Commodore

Computers. One way or another, you're assured a thorough understanding of the

powerful Commodore 64.

Available at your local

bookstore or

computer store.

Or call Toil-Free

1-800-638-0220.

Robert J. Brady Co.,

Bowie, Maryland 2071 5

A Prentice-Hall Publishing

and Communications

TM Company



A Note To Beginners

PAL is, in my opinion, ideally

suited for both the expert and

the beginner. It is friendly; it

needs no special editors or

loaders; it is superfast, and it

coexists with BASIC programs in

memory. It truly eliminates ed

iting and testing headaches.

And the multiple statements per

line option is efficient in more

than one way.

Anyone familiar with the

tiny assemblers in monitor ex

tensions such as Supermon; any

one who has gone through the

nasty experience of hand as

sembly; or anyone experienced

with machine language will find

PAL a pleasure to use and will

be unlikely to commit serious

errors.

Once vou have PAL, there

is little reason to use tiny as

semblers, except for small

patches or corrections. You w ill

never get away from Supermon,

though, as its disassembler fea

tures will always be needed,

unless, of course, you have the

rare capacity to write supercode

the first time around.

PET's PAL has been around

for a while. It has proven to be a

very nice assembler. PAL64 is

new and has extra features. PAL

is a very good buy, worth your

serious consideration.

PAL

Pro-Line Software, Ltd. .

755 The Queensway East, Unit S

Mtssissauga, Ontario L4Y-4C5

$99.95

Robot Runner For The Tl

Tony Roberts, Assistant Managing Editor

Games written in BASIC or Ex

tended BASIC for the Texas In

struments 99/4A computer some

times suffer from painfully slow

action. The microprocessor just

can't interpret BASIC fast

enough to maintain a proper

pace in an action game.

Moonbeam Software, how

ever, has found a way to solve

the problem in Robot Runner,

one of the company's recent

Extended BASIC releases. The

game has seven screens, each

requiring a slightly different

approach. The game progresses

quickly from one scenario to the

next, eliminating the boredom

that might set in if any one screen

had to be played for long

periods.

This multiple-screen ap

proach accomplishes several

things. For one thing, the pro

grammer can limit the possibilities

available at any given moment,

allowing tighter, and thus faster,

program loops. In addition, this

method also permits the pro

grammer to put the player
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through some very difficult, but

very short, game situations.

Taking Out Robot

Terrorists

It's the year 2600. The Organized

Robot Terrorist Society Against

Civilization (ORTSAC) plans to

send out its robots to conquer

the world. Your mission is to

guide your own android into the

heavily guarded ORTSAC head

quarters, find your way to the

Inner Chamber, and there con

front the five ORTSAC leaders.

At game's start, you find

yourself at the bottom of a six-

story building. Your goal, a

transporter cage, is at the top.

Your android must move from

floor to floor while avoiding the

Irata 004 Security Force Robots.

A yellow chute provides a short

cut to the transporter cage, but

to reach it, you'll have to run

directly toward one of the security

robots. Any mistake will be fatal.

When you reach the cage,

the scene shifts to screen two.

Your robot, in the cage, moves

across the top of the screen over

an acid pit. Before the cage

crashes into the far wall, the

robot must jump onto a small

ledge. Then he must jump again

onto a pod floating on the surface

of the acid. Timing the jumps is

important, but there's no time to

spare—an onrushing security

robot makes sure of that.

Should your jumps be suc

cessful, the next obstacle is a

long hallway guarded by six

groups of security robots. Scurry

through gaps in the robots' for

mation, take cover behind the

pillars, and strive for the ener-

gizer at the other end.

The Second Acid Test

Once through the hallway, you'll

face another acid pit test. As a

guard robot rolls toward you,

you must jump onto a floating

pod which will carry you to a

waiting elevator. And once on

the elevator, you must jump

again to an island in the center

of the acid pit.

Upon reaching the island,

you find yourself in a series of

crisscross corridors with three

groups of robots on patrol. Again

your goal is to reach an energizer,

but this time, once you put your

android in motion—there's no

place to hide. You'll have to fall

in between a couple of guard

robots, taking care to maintain

your distance. The problem is

that your android and the secur

ity robots travel at different

speeds.

The next challenge is the

final one before the dreaded

Inner Chamber. In a two-tiered

room filled with racing red auto

mobiles, the robot must leap car

after car, reach and climb a lad

der, then jump more cars before

clambering aboard the platform

that leads to ORTSAC's officials.

The Inner Chamber is where1

the battle is fought. It's where

you do what you've come to do.

You've used your skills of

locomotion to get this far, now

you must fight—and quickly. In

rapid succession, ORTSAC's



AARDVARK

PRESENTS

NOW - ADVENTURES AND D&D FOR IBM-PC!

PARANOIDS ANONYMOUS

is one of our mosi delightful

Adventures. You've been invited lo a

meeting of Paranoids Anonymous,

but. of course, thev won't tell you

where n is1 It all makes perfect sense

if you remember the particular brand

of nut you are dealing with You

tove ihis one

Aardvark Action Software is

ailable at software retailers

everywhere If your local

computer or software store

doesn't carry it ■ ask them

why not Dealer inquiries

nvited

CATALOG SPECIAL send one

dollar for current catalog Receive

also. S 1 00 cash certificate, good

towards next purchase

Stock W5090. Tape S!9 95. Disk S24 9E

WIZARDS TOWER ih.s D&D

adventure is Dlaved on a map ol

foresi and dungeons Simitar in play

[o Quest, it has dungeons and

dragons and more Two to live hour

ptay>ng time, and different every

lime TRS-80CandTl/99-4Arequire

emended basic

BAG-IT-MAN . . . This one leels so arcade like, you'll

want to put quarters in You'll be amazed and

excited over three screens lull of arcade style fun.

We have, bags of gold, elevators, mmeshafts,

rolling carls, and two of !he nasties! guards

you'll see in a long time, trying to protect il all!

All machine code with super color, excellent sound

and continuous action and excitement.

Available on TRS-80C 32K CMD64

Stock 31061 Tape S24 95 Disk S29 95

DUNGEONSOFDEATH

a senousD& D type game for

up to 6 players at a time You

ge1. a choice □( race and

Character on screen mapping

ol the maze, a chance to grow

from game to game, and a

1 5 page manual Requires

extended basic on TRS-80C

Available On: TRS-80C 16K.

CMD 64, VIC 20 13K.

TRS-80C 32K Disk

Stock »7001, Tape S19.96,

Djik 824 95

ALSO ON IBM-PC & MC 10 16k

Avdilablo On. TRS-HOC 16K. CMD 64.

VIC 20 13K. TI/99-4A

Stock "7010. Taps C19.96. Di.k (24.96

ALSO ON IBM PC S MC tO tBk

PYRAMID ounoughesi and most

intriguing adventure Average lime

ihe pyramid is 50-70 hours

Clues eve'ywbe'e and some very

ingenuous problems This one is

popular around Ihe world

Avaiiibla On: TRS-80C 16K. CMD 64.

VIC 20 13K. Tim.n Sinclair. TI/99-4A

Stock KG002. Tap* (19 9E. Diak »24 96

ALSO ON IBM PC & MC 10 ISk

TO ORDER: Send amount indicated plus $2.00 shipping, per order. Include stock number, quantity desired and your preference of tape or

diatc. Be sure to indicate type of system, amount of memory, etc. WhBn using charge card to order by mail, be sure to include expiration date.

CHARGE CARDS

WELCOME 1-800-624-4327
PHONE ORDERS ACCEPTED

B:00 a.m. to 8.00 p.m. E.S.T . MON-FRI

AAKL/VAKK S1FGCC0H- ^QfytC(t&/lC 2352S. COMMERCE- WALLED LAKE, Mi 48OSB-[313| 669-3110

MC10 - VIC 20 - CMD 64 - TI/99 - TIMEX - IBM-PC



leaders descend upon you. Take

aim and shoot. You have only a

couple of shots at each, and as

soon as any one of them reaches

you, your mission is over—un

successfully over.

Running The Gamut

Again

Should you fail at any time

during this whole process, you

return to the beginning to try

again. Each time through, how

ever, things are slightly different.

The difference is speed. The

security robots are a bit faster, so

your robot must be more alert.

Sometimes he'll be forced to

jump even before his target has

come into sight.

The opening scene includes

the score, the high score, the

number of robots you have left,

and a counter for the number of

times you've started from the

beginning. Note the last statistic,

for each time through the game,

you must adjust your timing.

The first time through the

first screen, for example, it's

almost impossible to fail. The

third time through, however,

there can be neither error nor

indecision. One false step and

you're caught. The fourth time,

your progress is complicated by

invisible guard robots.

Documentation Oddities
The documentation for Robot

Runner is sketchy in places. It's

difficult to understand the de

scription of the seven scenes

until you've played them, and

the four-page instruction pam

phlet is embarrassed by a

number of misspelled words.

This is most startling in the dis

cussion of a "yellow shoot."

Eventually, you'll realize that

the writer is attempting to de

scribe a yellow chute.

There are some minor in

consistencies between the

scorekeepirrg as described and

the scorekeeping as programmed.

Basically, you earn a set number

of points each time you complete

a screen. After you've played a
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few times, you'll find your scores

remarkably similar game after

game. Additional robots are

awarded at 3,000 points and

10,000 points, and every 10,000

points thereafter.

The graphics in Robot Runner

are bright and colorful. The

screens are crisp and unclut

tered. The sound effects are

pleasant, and are a welcome

change from what I've come to

call "default TI sound effects"-

the silly sounds that come from

clumsy use of the noise generator.

Joystick Or Keyboard

The game is available on both

tape and disk in versions for

joystick or keyboard. I preferred

using the keyboard, which is

more responsive than the stiff TI

joysticks.

However, I did have some

difficulty with the cassette

keyboard version. The program

was inconsistent in detecting a

collision between the jumping

android and one of the pods

floating over the acid pit. It was

aggravating to see the robot float

right through the pod and end

up sizzling to a metal fragment

in the acid.

Precision collision-detection

is another problem area for TI

Extended BASIC. The collision

must occur at the time the pro

gram is executing the line con

taining the collision-detection

command. Tolerances can be

specified so that a near miss is as

good as a collision, and in most

cases in Robot Runner, collision

detection is fair, if a bit imprecise.

Though none of its seven

screens could stand alone as a

successful game, Robot Runner's

combination of challenges pro

vides a truly amusing game.

Robot Runner

Moonbeam Software

2 Bridge Street

Northampton, MA 01060 ~

$19.95 ®

Blue Max For Atari And

Commodore 64

Just when you thought shoot-

em-ups were passe, just when

you thought you'd played every

variation, along comes a game

that may make standard two-

dimensional eye/hand games

obsolete. Bob Polin's Blue Max

may well be the best action game

there is.

The comparisons to Zaxxon

are obvious. Both games feature

a diagonally scrolling three-

dimensional screen within which

the player controls an aircraft

that can shoot at air and ground

targets. Unlike Zaxxon, here you

pilot a 1915 biplane over a land

scape of roads, bridges, tanks,

and buildings.

It is World War I, and the

Germans will award the Blue

Max medal to any of their flyers

who can gun you down. The

Dan Gutman

plane banks and rolls, as in

Zaxxon, but even smoother—

you may be tempted to sway

your body into the turns. The

biggest problem with Zaxxon—

determining your ship's altitude—

has been solved in this game. The

background and shadow of the

plane make it very clear how

high you're flying. And, just for

good measure, you've got an

altimeter gauge. What Zaxxon

pioneered, Blue Max perfected.

The Complexity Ot An

Adventure Game

If Blue Max merely improved on

Zaxxon, it would not be such an

outstanding game. What makes

Max so special is that it does

what no other shooting game

has done before. You don't just

fire away until your thumb gets



Will This Happen

to You? i

NOT IF YOU BUY YOUR PRINTER

FROM...

After reading this issue of Compute, you are now fully aware of the

many outstanding printers on the market today. But what you might

not be aware of is that the printer you like best might not be compat
ible with your computer and software. (The picture above is a good

example of printer incompabi I ity). At the Printer Store, we specialize

in printers, so our experienced professional staff can help you

choose the right printerforyour personal and business needs. If you

want the Best Value, Low Price, Product Availability, and Support,

call the Printer Store and ask us about:

• FREE TECHNICAL CONSULTATION

• FULL AFTER SALE SUPPORT

• FULL FACTORY AUTHORIZED SERVICE

DOT MATRIX printers LETTER QUALITY printers
EPSON SERIES

FX 80 S CALL

FX 100 S CALL

GKIDATA SERIES

82A $ CALL

83A S CALL

92A S CALL

93A S CALL

84 (parallel) S CALL

C. ITDH SERIES

8510 Prowriter S 395

Prowriter II $ CALL

New! Banana S 239

IDS SERIES

Microprism 480 S CALL

Prism 80 $ CALL

Prism 132 S CALL

GEMINI SERIES

Gemini 10X S CALL

Gemini 15X .? $ CALL

NEC 8023 S 419

Toshiba P 1350 S 1750

BROTHER SERIES

HR-1 (parallel) S CALL

HR-1 (serial) S CALL

HR-15 S CALL

C0MREX SERIES

CR-1 (parallel)

CR-1 (Serial)

CR-2

S 795

S 865

S CALL

C. ITOH SERIES

F-10 40CPS $ CALL

F-10 55 CPS S CALL

Juki 6100 S CALL

Daisywriter 48K S CALL

NEC SERIES

3510 S CALL

3530 S CALL

3550 S CALL

7710 S CALL

7730 S CALL

NEC Accessories S CALL

We carry a full line of Cables and Accessories

Call (714) 241-0701 and ask us about.. .

C. ITOH 8510

Prowriter

• 120 CPS-1.3K Buffer-144x60 dots 1 inch

Nx9 dot matrix - Proportional Spacing - 8 Character

sizes - 5 unique alphabets - Greek character set -

Graphic symbols - bi-directional, logic-seeking -

Adjustable tractors - Single-sheet friction feed -

Vertical & horizontal tabbing.

C. ITOH 8510 Prowriter List $795 $ 395

BROTHER

HR-15

• 13 CPS - Bi-directional - Super & Subscript

• 10, 12. 15 and Proportional Spacing Pitch

• Optional Tractor, Sheetfeed and Keyboard

Parallel

Serial. .

S CALL

S CALL

INTERFACE EQUIPMENT

Apple Dumpling S 145

Grappler Plus $ CALL

Complete stock of Epson Accessories... S CALL

Custom Printer Cables for Apple. Atari. IBM

TRS-80 S CALL

Printer Stands, large .....$ 95

Printer Stands, small S 25

Printer Ribbons S CALL

Printer Sound Enclosures S CALL

Vic 20/Comm. 64 Interface S CALL

1) LOW PRICES

2) SAME DAY SHIPPING

3) FREE TECHNICAL SUPPORT

4) FULL SERVICE OPTION

THE

PHONE REBATE

Printer

We are so confident of our LOW PRICES and SUPPORT thai we

are going lo ask you to make the initial investment by calling

us. In return, when you buy your printer from us. we will -Qbafe

the cost of your call and deduct it from your invoice.

HOW TO 0HDER:Oui phone Iinesareopen1rom8a m to6pm PST. Monday-
Friday We accep! VISA. MASTERCHARGE (a! ,io extra charge), personal
checks lake two weeks lo clear COD's accepted Same-day shipment on
order solaced before 1 p.m. Manufacturers warranty applicable on all equip
ment. Prices subject to change

STORE - 2720 S. Harbor Blvd., Suite E, Santa Ana, CA 92704 The Primer Stare. 1983



No Matter What

Type of Computer

You Own,

This Book Will Get

You On-Line

TODAY!

THE UNDERGROUND BULLETIN BOARD

WORKBOOK AND GUIDE

FIRST TIME BETWEEN TWO COVERS

'83-'84 EDITION

[Periodic Updates]
INCLUDING: A Blitz Course In Telecom

puting. Complete Information On Com

puter Bulletin Boarding with Special Em

phasis on Public Domain Systems:

• What They Are.

• Kinds of Information Available.

■ How To Get Yours Free.

■ Step-by-Step Guide

To Get You Started

HOOKING IN Immediately.

• Buyers' Guide To Modems.

PLUS: Over 400 verified listings.

Periodic Updates. On-line Logbook.

Electronic Mail Address Book.

$14.95p.p. Make checks payable to:

ComputerFood Press
DIV. OF COLTRANE& BEACH

31754 Foxfield Drive

Westlake Village, CA 91361

Phone Number: (213) 462-0888

Please Send

Enclosed is S

NAME

ADDR

CITY

STATE

CARD #

Signature __

copies.

ZIP.

Expires

Send To:

ComputerFood Press
DIV. OF COLTRANE& BEACH

P.O. BOX 6249

Westlake Village, CA 91359

Visa and MasterCard Accepted

sore. There's a lot of work to be

done—bridges, tanks, and

enemy planes are all destroyed

in different ways. Your instru

ment panel tells you how much

fuel you've got, how many

bombs remain, the speed, al

titude, wind, approaching

enemy planes, and any damage

to your aircraft. This control

panel is not just for show: You

have to use it to succeed. In fact,

you have to use it to take off.

This kind of complexity is usually

found only in adventure games.

So adventure game fans as well

as arcade game buffs will ap

preciate it.

At the same time, Blue Max

is not so complicated that it over

whelms. Defender is a great de

fensive game, but so much hap

pens onscreen that a lot of people

experience stimulus overload.

Since Blue Max is mainly an of

fensive game, you don't have to

be constantly on edge for that

next assault. There is actually

very little shooting at you. So

you can look over the side and

enjoy the scenery a bit—bomb a

few bridges here, strafe a few

tanks there. And if you miss,

don't worry about it. There will

be more bridges and tanks down

the road.

Bombing is accomplished

by hitting the fire button and

pulling down on the stick at the

same time. This takes some

getting used to, especially when

you consider that pulling down

also causes your plane to dive.

Realistically, pilots in World War

I did not have sophisticated

bomb site techniques.

In Blue Max, you have to

drop bombs before you reach

your target, depending on your

location and altitude. It's similar

to the way a quarterback has to

"lead" his receiver with the ball.

The initial frustration is offset by

satisfaction as you gain control

later in the game.

Perhaps the toughest part of

the game involves periodically

landing your plane to refuel and

make repairs. First a tone

sounds, indicating you are ap

proaching a friendly runway,

and you'd better go for it or you'll

run out of fuel before you see

another one. Then you've got to

quickly descend to 25 feet and

press the fire button to lower

your landing gear. A blue L on

the control panel indicates it's

safe to land. You position your

self over the runway and touch

down. You want the first half of

the runway; otherwise, you

won't be able to build up enough

speed to take off again. If this all

sounds easy, wait until you crash

and burn the first ten times.

Graphics And Sound

As for technical qualities, Blue

Max is good to very good. The

graphics are crisp and colorful.

The screen lights up with explo

sives as you strafe a row of tanks.

Little cars and trucks drive over

the bridges, and when you bomb

the bridges, chunks of it blow

up, not the whole bridge. The

sound is mostly explosions, but

even here attention has been

paid to the detail. Bombs

dropped on the ground blow

up, but the ones that hit the

water make a splashing noise.

There is also a jaunty rendition

of Hail Britannia between games.

My complaints with Blue

Max are nitpicking. I wish there

was a little more variety to the

scenery instead of the endless

military suburbia of bridges,

tanks, factories, and more

bridges. There should be some

sort of ultimate goal. Though

you can enter an enemy city if

you survive and hit four specific

targets, only top-of-the-line

players will ever see it. And the

"city" is not that different from

the rest of the countryside.

But again, these are small

quibbles about a great game.

Blue Max is head and shoulders

above other shooting games.

Blue Max

Synapse Software

820 Coventry Road

Kensington,'CA 94707
(415)527-7751 *.

$34.95 U
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600XL CALL

800XL CALL

1200XL $409*
'Reflects $100 Atari Rebate

1050 DRIVE $335

1025 PRINTER $399

1020 COLOR PTR $219

1027 PRINTER . $279

1010 RECORDER $72

MICBOBITSINFC .. . $76

80 COLUMN BD ... , $Z49

TECHNICAL NOTES JZ5

REAL TIME CLK $38

810 DHIVE $419

DRIVES

ASTRA 1620

RAMA 1000

PERCOM 88-S1

PERCOM 40-S1

PERCOM40-S2

PERC0W44-S1

PERCOM 44-S2 .

$469

$295

$298

$41 a

$718

$510

$929

MEMORIES

48KRAM|INTEC) ..

64KRAM(INTEC) .

48K RAM (MOSAIC)

64K RAM (MOSAIC)

128K RAM DISK ...

32K RAM (MOSAIC)

. $95

$119

$109

$145

$299

$68

SPECIALS
Gemini 15X Printer $399

Axiom AT-100 Printer {with interlace $229

Astra Double Density Dual Drive $469

Rana 1000 Drive $319

Bit-3 80 Column Board $245
Mannesmann Talley 16OL Printer $589

Atari 400 Keyboard (In Home) $35

Programmer Kit .. S48 Entertainer Kit - -. S64

WicoJoystick ... $23 WicoTrackball ... $49

1620
DISK DRIVE SYSTEM

MORE FOR YOUR HONEY

DOUBLE OR SINGLE DENSITY

TWO DRIVES

SPECIAL $469

ATARI SOFTWARE
ADVENTURE INT'L

Adv. 1-12 each (C) ..
Preppie(CID)

Preppie II (C/D) ....

Dlskey(D)

Sea Dragon (CD) . .

APX
Eastern Front (CD)

747 Land Sim. {C/D)

Fig-Forth (C)

ATARI INC.
Microsoft Basic II (R)

Mickey in Great
Outdoors (C/D) ...

Paint (D)

Speed Reading (C) ..

Qix(R)

Dig Dug <R)
Atari Writer (R)

Donkey Kong (R)
Time Wise (D)

Visicalc(D)
Juggles House (CD)

Juggles Rnbw(C/0) .

Pilot (Home)
Galaxian

Delender

ET
Microsoft Basic (D) .

Macro ASS. & Edit (D)
Assembler Edilor(R)

Basic Cartridge (R) ..

PacMan(R)
Centlpede(R)

Caverns of Mars (D) .
Star Raiders (R)

Conv. Lang. Ea. (C) ..
Music Composer |R) .

Super Breakout (R) . .
My First Alphabet (D)

Prog.2 43(ea.HC) ...

Word Processor (D) .
Pilot (Educ.)

Touch Typing (C) ...

Home File Mngr (D) .

.$18

. S20

. 523

. $33

. $23

.$23

. $17

. $30

. $62

. $36

. $30

. $54

. $30

. $30

. $68

. $30

. $23

$139
. $22

. $22

. $55

. $30

- $30
. $34

. $62

. $62

. $42

. $45
. $30

. $30
. S28

. $30

. $42

. $31

. $26

. $26

. $21
$102
. $92

. $19

. $36

AUTOMATED SIMUL.

HeIlttreWarrior(&D) . $27
Kng Arthr's Heir (C/D) $20

Invasion Orion (C/D) . . $17
Temple of Aps. (C/D) . $27

StarWarrior(C/D) $27
Dragon's Eye(D) $20

Crush Crumble{C/D} .$20

AVALON HILL

VC(D) $17
B-1 Nuc. Bomber (C) .. $12

Legionnaire (Cl $23

BRODERBUND
Sky Blazer (D) $22

BankSt.Wfiter(D) ... $46
A.E. (D) S23

Arcade Machine (D) ..$39
ChopHfter(D) $23

CBS

Mountain King (R) ... $27
Boulders &Bombs(R) $27

Krazy(each) $34

CONTINENTAL SOFT.

Home Accountant (D) $46
Tax Advantage (D) ... $39

DATASOFT

Text Wizard (D) $65

Graphic Master(O) ... $27
Micro Painter (D) $23

Lisp Interpreter (O) ... $79

Graphics Gen.(D) $17
Basic Compiler (D) ...$65
Zaxxon (C/D) $27

DON'T ASK

Sam (O)

P.M. Animator (D)

Teleiari (D)

.. $39

.. $23

..$27

EDU-WARE
PrisonHrll(D) $27

Spelling Bee(D| .... $27

Compu-Read(D) ... $20

Compu-Math Fr.(D) . . $27
Compu-Math Dec.(D) . $27

EDUCATIONAL SOFT.

Tricky Tutorial

1,2,3 or 4 (C/D) $15

Tricky Tutorial
5.6or7(C/D) $22

INFOCOM

Suspended(D) $34

Zorkl. II or III (D) S27

Starcross(D) $27
Deadline (D) $34

JV SOFTWARE

Jrny to Pints (C/D) .... $20
Action Quesl (C/D) ... $20

Ghost Encount.lC(D) $20

LJK
Letter Perfect (D) .... $74

Dala Perfect (D) $74

ON-LINE

Ultima II (D) $39
Marauder(D) $23

LunarLeeper(O) $20

Wiz 8 Princess (D) ... $22
Frogger(CZD) $23

Crosslire(R) $23

OPTIMIZED SYSTEMS

C-65(D) $58
Bug-65{D) $23

Max-65(D) $58
BasicA+ (D) $58

ROKLAN

Gorf(D) $27
Gorl (R) $30
Wizard ol Wor(D) $27

Wizard olWor(R) .... $30

SIRIUS

Alpha Shield (R) $27
Wavy Navy (D) $23

Bandits (D) $23

SPINNAKER

Snooper Troop 1,2 (D) . $30

Kindercomp(D) $20

Rhymes & Riddles (D) S20

Hey Diddle Diddle (□) . $20
SrchAmzngThngs(D) $27
Story Machine (D) .... $23

Face Maker (D) $23

STRATEGIC SIM.
Cosmic Balance (D) ..$27

Cosmic Balance II (D) $27

Tigers In Snow (C/D) .. $27

BatIleofShiloh(C/D) . $27
Battle of Norm. (C/D) . $27

Galactic Gladialor(D) $27

Cytron Masters (D) ... $27

SYNAPSE SOFTWARE
FlleMngr800+ $65

Protector II (D)$23(R)$29
Shamus ... (D)$23(R)$29

Fort Apocalypse (C/D) $23
Shamus II (C/D) $23
Necromancer (C/D) ... $23

Pharoh'a Curse (C/D) .$23

THORN EMI

Soccer(R) $34
Jumbo Jet (R) $34

Submarine Comm. (R) $34

USA

Atari World (D) $39

3-DSprgrphcs(C/D) ..$27

MISCELLANEOUS
Sargonll . . (C)$20(D)$23
Financial Wizard (D) .. $41
CastleWolfensteln(D) $20
MaateiTypB(D) $27
Millionaire (D) $52

Astro Chase (D) $22

AJIBaba(D) $22
Mlner2O49er(R) $34

Sammy Sea Serp. (C) .$13
Pinball(D) $20

COMMODORE
Cm CBM 64 CALL

*- 1541 DISK DRIVE . . . $239

1701 Color Monitor

1525 Printor .. .

1520 Color Ptr .. .

Card ?(lnlc) .

Light Pan

Cassette Infc ... .

Card ? Software

S255 1530 Recorder 559

$239 1600 Modem $59

S169 1650 Auto Modem . $69

S60 CMB 64 Rel Guide $13

S29 The Connection (Inlc) . $85

. $29 MSD Disk Drive .... $339

. $16 PTI 45 Lot Board ... $59

■ 64 SOFTWARE 64

Printers/Etc.
GEMINI 10X

GORILLA . .

S279

$199

CITOH

Prowriler $345
Prowrilerll S629

Starwnier S1149
Printmasler . . $1448

NEC

8023 AC $409

3510 $1375

3530 $1579

3550 $1779
7710/7730 $1998

PROWRITER

SMITH TPI . .

SILVER REED P

OUME11/40+ .

OKI-DATA
Microlmc82A

Microline83A
Microline84P

Microline92 .

Microline93 .

DIABLO

620R

630R

$345

$488

. . $669

$1299

.. $398

. . $638

.. $958

. $488
$858

. $939

. $1719

MONITORS
AMDEK

Color I $289
V300

NEC
GRN(JB1260]

V300A S149
Color II $449

$139 GRN(JB1201)
Color Composite

RGB Color

MODEMS
HAYES NOVATION

Smartmodem $209 J-Cat

Smarimodem 1200 . $498 AppleCal II
Micromodemlt . ..$259 D-Cat

$115
$155

$298
S598

. $99

$259
$149

COSMIC
COMPUTERS

UNLIMITED

727 BREA CANYON RD., SUITE 16

WALNUT, CA 91789

ORDER LINES OPEN MON-SAT 8 am - 8 pm

(800) 626-7642
PLEASE FOR ORDERS ONLY

SORRY, NO COD'S

(714) 594-5204
FOR TECHNICAL INFO, ORDER INQUIRIES,

OR FOR CALIFORNIA ORDERS
Add $2.50 shipping per software order in continental U S Add $5 00
snipping per software orderforAK, HI. FPD-APO AdOSiO 00 or 15%

(whichever is greater) per soflware order for non-U S Call lor cost of

hardware shipping Calif residents add 6ft'/« sates lax Cashiers
checks or money orders filled within 24 hours for items in slock

Personal cheeks require 4 weeks !o clear. MasterCard and Visa OK tor
software only within conhnentalU.S . add 3% surcharge. Include card
no , expiration date ana signature Due to our low prices, all sales are

final. All defective returns must have a return authorization number.
Please call to oolain one Before returning goods lot replacement or
repair Prices & availability subject to change.

Multiplan

Script 64

Calc Result Prof

Calc Result Easy

The Home Accountant. .

Delphis Oracle

Word Pro 3 with Spell . .

ACCESS SOFTWARE

Neutral Zone (C/D) ... $26
Sprite Master (CD) ... $27

AVALON HILL
Nukewar(C) $12

Planet Miners (C) $12
Androm. Conquest (C) $14

Midway Campaign (C) S12

North All. Convoy {C) . S12
Comp. Stcks/Bnds(C) $15
Computer Football (C) S18

Telengard(C) S16

BATTERIES INCLUDED

PapefCIip(D) $85

DelDhis Oracle(D) .... 89

BROOERBUND

Choplifter(R) 329

Serpentine (R) $27
Sealox(R) $27
David's Midnight (D) .. $23

COMMODORE
EasyFlle(D) $75

Easy Finance(D) .... $38

Easy Mail (O) $38
Easy Script (D) $75

Easy Schedule (D) .. . S59

Logo(R) 175
Pilot(D) S75

Assembler {D) $38

Music Machine (D) ... $25

Music Composer (D) .. $25

Meza Music (D) $75
Video/Music Supt. (D) $38

Jupiter Lander (R) $25

Radar Rat Race(R) ... $25

SeaWolf(R) $25
Kickman(R) $25

COMM-DATA

Pakacuda . (C)S14(D)S18

Escp. MCP . (C)$14{D)S18
CentroDOdS (C)S14<D)S18

COMPUTERMAT

Arcade-Pak(C) $18

Education-Pak(C) S1B

CREATIVE SOFTWARE

MoondusI(R) $25

Trashman(H) $25

Save New York (R) ... $25

Astrobliiz(R) $25
Household Fin. (D) ... $25

DATA 20

Video Pak80 $139

280 Video Pak S229

EN-TECH

Finance Calc 64 $34

Data Base 64 $56

invoice Ease 64 $56

EPYX

Temple of APS (D) ... S27
Upper Reach. APS (D> $14

Jumpman (D) $27

HES

HES Modem $59

6502Prof.Dev.Sys.(C) . $22
Hesmon64(R) $27

Turtle Grapics II (Rj . . $41

Heswriter64(R) $32

Gridrunner(R) $27

Relroball{R) $27

INFOCOM

Zorkl. II or 111(0) $27
De-adllne(D) $35
Starcross(D) $27

JIN SAM

Mlnl-Jlni(R) 575

LITTLE WIZARD

Pro.Mail.Lisi (C)S22(D)S25
Stockmaster

(Inventory) (C)$25(D)$2a

LOGISTIC

Datacalc64 (C)$55(D)$59
HomeJournal(D) ....$55

CALL

. S77

.S114

. S68

. $48

$89

. S78

HICROSPEC
Payroll System (D) ... $73

Inventory Pkg(D) .... $73
General Ledger (D) ... $73

Disk Data Mgr(D) .... $62
Mail List Mgr(D) $41

Checkbook Mgr(D) ... $39

M-SOFT

M-File(D) $89

ON-LINE

Frogger(D) $23
Jawbreaker (D) $20

PACIFIC COAST SOFT.
PCS(80 Col BD, Word Proc,

D.Base,Spreadsheet) CALL

Account PAC (C/D) ... $34

FilePAC(D) $30
Editor PAC (D) $39
Inquire PAC (D) $57
Happy Tutor Typng(D) $18

PROFESS. SOFTWARE
Wordpro 3 + J64(D) ... $68

QUICK BROWN FOX
Prof.Word Proc. (R) ... $50

RAINBOW
Writers Assistant S95

Spreadsheet Assist. . . $95
File Assistant $95

SIRIUS

Blade/Blackpoodle(D) $27

Type Attack (D) 527

Repton(D) 527
Critical Mass (D) $27

Snake Byte(D) $23

Way Out (D) S27

Fast Eddie (O) S23

Turmoil (D) $23

Spider City (□) $27
Squisn'Em(D) $23

Final Orbit (D) $27

Alpha Shield (D) $27

SKYLES ELEC. WORKS

Busicalc(C7D) $52

Busiwriter(O) $72

SPINNAKER

SnooperTroops 1 (D) . $29

Facemaker(D) $23

Kindercomp(D) $20

Hey Diddle (D) $20
Most Amaz. Thing (D) . $27

SYNAPSE

Fort Apocalypse (C(D) $23
Survivor {C/D) $23

Drelbs{C/D) $23

Pharoh's Curse (C/D) .$23

Protector If (D) $23

Morgal(D) $23

Shamus (D) $23

TAYLORMADE
Touch Typing Tutor

3.0 (D) $21

TIMEWORKS
Rbbrs/Lost Tomb (C/D) $21
Wall Street (CfD) $21
Money Manager(CZD) $21
Data Master (C/D) $21

Dungeons of Alg.
Dragons (C/D) 521

TOTL
Text 2.6 ... (C) $32 (D) $34

Label2.6 .. (C)$15(D)$I7
TimeManage*2.6{C) . $24
TimeManager2.6(D) .$27
Resrch Assist. 2.0 (C) . $24
Resrch Assist. 2.0 (D) . $27

UMI

Motor Mania (C) 520
Renaissance (C) $27

VICTORY

Annlhilator [C/DI S16
Kongo Kong (C/D) $16

Trek (C/D) $14
Adv. Pack #1 (C/D) ... $16

Adv. Pack #2 (C/D) ...$16
GravB Robbers (C/D) .. $13

Chomper Man (C/D) ..$18



PROGRAMMING THE Tl
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Programming Tips And Hints

This month I will cover a variety of hints that I

hope will be helpful in your programming, and

answer some questions I have received that I think

will be of general interest.

I appreciate your letters concerning my book,

Programmer's Reference Guide to the TI-99I4A. Sev

eral people have written to me with problems

concerning certain programs. All those programs

have been checked, and I am happy to report the

listings are correct. The most likely cause for errors

is mistyping DATA statements. Be sure the num

bers are typed correctly, and be sure all commas

are placed correctly. See my November 1983 col

umn for debugging hints.

MEMORY FULL Error

None of the programs I have published requires

the 32K Memory Expansion. In fact, you cannot

access the memory expansion with regular, built-

in TI BASIC. You need the Extended BASIC com

mand module or another module that can use the

memory expansion. If you get a MEMORY FULL

error, my first guess would be that you have a

disk drive and disk controller connected. The

disk system automatically uses up some memory

with open files. The default number of files is

three. To make memory available, specify only

one opened file by typing

CALLFILES(l)

NEW

(enter)

(enter)

then proceed normally. You may type in a program

or load a program from cassette or disk. CALL

FILES(l) uses up a little over 1000 bytes of RAM.
As a matter of general procedure, I do a CALL

FILES(l) whenever I turn on my computer (if I

have the disk system attached). There are still

cases when you may be able to save a program on

cassette, but not use it with the disk system—

because of the 1000 bytes less when the disk sys

tem is connected. If you are loading a cassette

and it stops with a DATA ERROR right after the

header sound, full memory could be the cause.

Another cause of a MEMORY FULL error

could be typing errors involving line numbers
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(especially if GOSUB and RETURN statements

are involved) or user-defined functions.

Tl BASIC And Extended BASIC
Some TI Extended BASIC owners have tried to

run all TI BASIC programs with Extended BASIC.

If the program is designed for TI BASIC, it may

not work with Extended BASIC. First, Extended

BASIC uses up some of the available memory, so

the TI BASIC program may not even fit in Ex

tended BASIC. Second, TI BASIC may use graphic

characters numbered from 144 to 159 in color sets

15 and 16; they are unavailable in Extended BASIC.

Third, any PRINT statements using colons (for

blank lines) in TI BASIC will confuse the computer

in Extended BASIC because the double colon is

used for separating commands.

For you new TI owners, TI Extended BASIC

is a programming language on a command mod

ule that can give you even more powerful pro

gramming capability, including smoothly moving

sprites. Any program written in TI Extended

BASIC requires theTI Extended BASIC command

module to run. The programming language that

is built into the computer is called console BASIC

or just TI BASIC.

Programming Speech And Games

How do you use speech? The TI Speech Synthe

sizer is a little box that attaches to the side of the

computer and provides speech capabilities. To

make it work, you also need a command module

that has speech capabilities.

To program your own speech, you may use

Speech Editor, TI Extended BASIC, or Terminal

Emulator II. The first two command modules have

a limited vocabulary; Terminal Emulator II is more

versatile and allows unlimited speech. A manual

comes with the module that illustrates how you

can make the computer talk either by using al-

Iophones or by spelling words phonetically.

Several readers have requested help on

writing a program for Spanish—using the tilde and

accents. I hope to have such a program ready for

next month's column. It will have optional speech.



If your joysticks don't seem to work right on

the TI-99/4A, remember to release the ALPHA

LOCK key. The ALPHA LOCK key should be in

the "up" position for joysticks and down for most

other programming.

Yes, there is a book of games specifically for

the TI-99/4A. By the time you read this column,

COMPUTE!'s First Book of TI Games will be avail

able. There are games by several authors, in

cluding a few favorite games from past issues of

COMPUTE!. Most of the games have not been pub

lished previously, and there is a variety to choose

from. The book includes suggestions on how to

adapt the games for your own use or how to write

your own games using the illustrated techniques.

One section of the book includes games written

in TI Extended BASIC.

Numeric Functions

The price of the TI-99/4A may lead some people

to think that this computer is "just a toy." Actu

ally, the TI has such a powerful built-in BASIC

that it can do many tasks that a few years ago

only the very large (and expensive) computers

could handle. For an example, I'd like to describe

some of the built-in numeric functions that are

available. In my college days we would spend

hours (or days) working on calculations for prob

lems. (That was in the slide rule days.) If you

wanted more than three-digit accuracy, you could

use math tables and interpolation. Of course,

calculators became readily available and reduced

the drudgery considerably. Now, however, you

can write a program and practically instantly solve

several problems.

Let N stand for a numeric expression—a

number or combination of numbers or a variable

name for a number. SQR(N) will return the square

root of a number. Try PRINT SQR(64) and press

ENTER. Next try PRINT SQR(60). The square

root of the number in parentheses is printed, and

it may contain a decimal portion. The number N

must be zero or positive.

ABS(N) returns the absolute value of a

numeric expression N. I usually think of the abso

lute value of a number as the number without the

positive or negative sign.

INT(N) returns the integer value of a numeric

expression N. The integer is the whole number

part of a number, or the number without the frac

tional part. If you picture a number line, the

integer function always returns the closest whole

number to the left of the number specified. Thus

INT(6.4) is 6, but for negative numbers INT( - 3.45)

is -4.

EXP(N) is the exponential function and re

turns the value of eM where e is the number
2.718281828.... The inverse is the natural

logarithm function LOG(N). Remember that this

function is using the base e, Iogc(N). If you want

a logarithm to a different base, use this formula:

logB(N) = logt,(N)/loge<B)

For example, if you want the logarithm of N to

the base 10:

PRINT LOG(N)/LOG<10)

SGN(N) is the signum function which gives

the algebraic sign of a number and is useful in

evaluations where you need to know if a number

is positive, zero, or negative. The values returned

are 1 if the number is positive, 0 if the number is

zero, and — 1 if the number is negative.

SIN(N), COS(N), and TAN(N) are the trigo

nometric functions sine, cosine, and tangent. The

angle N is expressed in radians. If you prefer to

think of the angle in degrees, you can multiply the

number of degrees by ir/180 or .01745329251994 to

get the equivalent radians. Also remember that

for some angles some of the functions may not be

defined. If you need the other trigonometric func

tions, the secant is the reciprocal of the cosine,

the cosecant is the reciprocal of the sine, and the

cotangent is the reciprocal of the tangent. ATN(N)

is the arc tangent of the number N and returns

the angle whose tangent is N. Again, the angle is

expressed in radians.

The above numeric functions can be used in

combinations or as numeric expressions in other

statements. For example, the following are valid

statements:

200 PRINT COS(A)

300 PRINT SIN(X/Y)+COS<N-.5)

400 ON S6N(A-B)+2 GOTO 300,520,600

500 L=LOG(X)/LO6(10)

600 S=INT(SQR(M>)

User-Defined Functions

DEF allows you to define your own function if

you want to use a formula that is not built-in or if

you want to use a combination of functions and

save some typing effort. The DEF statement

number must be lower than the line number where

the function is used, so it is wise to simply put

DEF statements near the beginning of the pro

gram. An example using DEF is to have the defi

nition statement near the beginning:

110 DEF F<X)=X"3+2*X*X-X/2

and later you may use such statements as:

500 PRINT F(4)

650 IF F <N)=0 THEN 780

A = F <L> +F (M)

Each time the function is used, the function is

evaluated with the numeric value within the

parentheses.

You do not have to specify a parameter in the

DEFinition statement. For example, you may wish

to define a random number R from 1 to 16:
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120 DEF R=INT (16IRND+1 >

Later, every time R is used in a statement, a ran

dom number from 1 to 16 will be used:

350 PRINT fii(R)

400 CALL COLOR(R,R,R)

(three possibly different values
of R will be used)

Controlling Screen Scrolls

If you have long lists of information, as you print

the data the printing scrolls upward and off the

screen. There are several techniques to control

the scrolling. One method is to keep track of how

many lines are printed. After a certain number

are printed, create a pause or wait until the user

presses ENTER or another key. "Control Scroll

ing" prints a list of 50 names, each with a random

number. I'm using names and numbers for illus

tration purposes only; you would have your own

information generated previously. L is a line

counter, and line 200 increments the number of

lines. Line 210 checks to see if 20 lines have been

printed. If so, the counter L is reset to zero and a

message to press ENTER is printed. CALL key

waits for the ENTER key to be pressed before the

program continues. Lines 200-260 could be put

into a subroutine if you prefer. Remember that if

you double-space your output, line 200 would be

changed to L = L + 2. L keeps track of how many

lines on the screen have been used.

Another method to stop the printing from

disappearing off the top of the screen is to have

the user press any key to pause. When she or he

lets go of the key, the printing resumes. The CALL

KEY statement is used to detect if a key has been

pressed. The general form is CALL KEY(0,KEY,

STATUS) where 0 indicates for the computer to

scan the whole keyboard. KEY returns a number

corresponding to the key pressed (the ASCII

code). STATUS returns 1 if a new key is pressed,

0 if no key is pressed, and - 1 if the same key is

pressed. You may use any variable names for

KEY and STATUS.

The following sample program chooses a

random number C then prints a letter corre

sponding to C along with C. One hundred letters

and numbers are printed. If you want to stop the

printing, hold a key down. When you want the

printing to resume, release the key.

100 REM PRESS A KEY

110 CALL CLEAR

120 FOR N=l TO 100

130 RANDOMIZE

140 C=INT<26*RND+1>

150 PRINT CHR*(C+64),C

160 CALL "KEY <0, K, S)

170 IF SO0 THEN 160

180 NEXT N

190 END

You may not want to keep holding a key down
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to stop the printing. The following program illus

trates how you can stop the printing by pressing

any key, wait as long as you wish, then start the

printing again by pressing another key. Line 170

checks the status of the CALL KEY statement in

line 160. If no key is being pressed, control goes

to line 200, which indicates to go to the next

number. If a key is pressed, S will not equal zero

and the program goes to line 180, another CALL

KEY statement. This time line 190 checks to see if

a new key is pressed. When a new key is pressed,

S will be 1 and the program goes to line 200.

100 REM PRESS TWO KEYS

110 CALL CLEAR

120 FOR N=i TO 100

130 RANDOMIZE

140 C=INT<26*RND+1)

150 PRINT CHR*(C+64>,C

160 CALL KEY (0,K, S)

170 IF S=0 THEN 200

180 CALL KEY(0,K,S)

190 IF S<1 THEN 180

200 NEXT N

210 END

Neat Numbers Columns

You have probably noticed that the computer

prints items starting at the left column. You can

use commas and semicolons to separate items

and to make nice columns, but the numbers line

up starting at the left column rather than right-

justifying lines as is standard. There are several

techniques to get your columns to look prettier.

I often use a subroutine to convert a number

to a dollars and cents amount, then the dollars

and cents can be lined up. One of the easiest ways

is to keep the money expressed as a whole number

of cents; for example, 525 would correspond to 5

dollars and 25 cents. If you know the range of the

money ahead of time, the coding can be simplified.

In this example, let's assume a dollar amount of

less than $9.99. The cost is expressed in the

number of cents, C. Let C$ be the string value of

C. Next check the length of C$. If the length is 1,

that means there is a single digit and we'll need a

leading zero in our standard form of dollars and

cents. If the length is 2, there are only cents and I

will want a space between the dollar sign and the

decimal point, so I want a leading space added to

the string. The next step is to put two characters to

the right of the decimal point. The subroutine is:

900 C*=STR*(C)

910 IF LENiCt)>1 THEN 930

920 C*="0"2(C*

930 IF LEN<C*)>2 THEN 950

940 C*=" "&C*

950 R*=SEG$(C*,LENtC*)-l,2)

960 L*=SEGt(C$,l,LEN<C*)-2)

970 C*="*"&L.*&" . "?<R*

930 RETURN

SEG$ refers to the segment of C$ starting at the

middle number of the three within parentheses



and going to the last number.

You can use the same general idea to line up

a column of any numbers. In the following exam

ple problem, lines 110-140 READ in nine numbers

from the DATA statement in line 150 and print

the numbers in a column. Notice that line 130

tells the computer to start printing the numbers

in column 9 with the TAB(9) function. The TAB

function is just like the tabulator on a typewriter—

the computer goes to that column then starts print

ing, rather than starting at the left margin.

Lines 170 to 210 print out the numbers again,

but this time right-justified (ones column, tens

column, hundreds column). First, the number

N(I) is converted to a string N$ so that I can get

the length L by using the LEN function. This

length tells how many digits are in the number.

Line 200 uses the TAB function again, but the

starting column depends on the length of the

number. If the number is one digit, L = 1 and the

computer TABs 12; if the number is two digits,

the starting column is 11; and if the number is

three digits, the starting column is 10.

100 CALL CLEAR

110 FOR 1=1 TO 9

120 READ Nil)

130 PRINT TAB<9) ;N < I )

140 NEXT I

150 DATA 3,15,5,200,79,8,179,2,11

160 PRINT

170 FOR 1=1 TO 9

180 N*=STR$(N<I))

190 L=LEN(Nt)

200 PRINT TAB(13-L);N*

210 NEXT I

220 END

Keep in mind that there are usually many

ways to write a given program. There are several

techniques to get a column of numbers lined up

right. If you can get the computer to do what you

want it to do, your method is fine.

More Techniques

A note on calculations: Keep in mind that if you

type a formula, the computer will evaluate the

expression using the standard algebraic order of

operations—powers, multiplication and division,

addition and subtraction. You may use paren

theses to group numbers to keep within the stand

ard order.

Tip of the month: Use the left-hand SHIFT

key to type the plus sign, + . (That's standard

typing position anyway.) If you use the right

SHIFT with the +, it is possible to hit the FCTN

key instead, which results in QUIT, and you're

back to the title screen and your program is gone.

The function keys can be used within a pro

gram by detecting their code numbers after a

CALL KEY statement. For example, if you check

to see if the ENTER key was pressed, you check

IF KEY = 13. If you wish to use REDO, which

corresponds to FCTN 8, then check for the key

code of 6. In the "Southern States" program in

the August 1983 issue of COMPUTE!, the user types

in an answer. The typing is printed on the screen.

The method used is CALL KEY rather than INPUT

to prevent scrolling. If you want to be able to

erase your answer as you are typing, add the fol

lowing lines:

7S2

106.

IF K=6 THEN 720

IF K=6 THEN 1000

Now after the CALL KEY statement, the computer

checks to see if a letter was pressed, the ENTER

key, or FCTN 8.

I do appreciate your letters and can answer

general questions in this column, or your ques

tions can be answered in "Readers' Feedback" or

"Questions Beginners Ask." If you have problems

running any of my programs, I can also try to

help. Please be specific about which program it is

(and which computer, since I own several brands)

and what the error is. The exact error message

and line number helps to pinpoint the error. Please

do not ask me to debug your own programs or

programs from other authors.

A special welcome to all our new readers

who may have just received a computer for Christ

mas. I will try to continue to write programs and

columns that will meet your needs. May 1984 be a

productive year for all of you TI owners.

Control Scrolling

100

110

120

130

140

150

160

170

180

190

200

210

220

230

240

250

260

270

280

290

30 0

310

320

330

REM CONTROL SCROLLING

DIM NS(50),P(50)

FOR 1=1 TO 50

READ N* ( I )

P(I)=INT<80*RND+10>

NEXT I

CALL CLEAR

FOR 1=1 TO

PRINT N$(I)

0

P(I)

70IF L<20 THEN

L=0

PRINT :"PRESS <ENTER>"

CALL KEY(0,K,S)

IF K<>13 THEN 240

CALL CLEAR

NEXT I

GOTO 330

DATA ANDY,AURA.LENA.BILL,ED,GRA

NT,JIM,JOHN,RANDY.RICHARD.CHERY

.CINDY,SHEILA.JOANN,GEORGE,SUSA

N

DATA KELLY,JENNIE,ANGELA,BRYAN.

DEAN,RELLE,LEWIS,MELISSA,DOUG,S

HERYL,EUGENE,MITCH,KATHY,JEREMY

DATA JUSTIN,STEVE,JASON,PAM,TRA

CY,KIM,JDELLE,JUDY,BRENDA,BOB,J

ERRY,GARY,MARILYN

DATA JODI,DEBBIE,BRENDA,RON,MAE

,RAY,LINDA

END ©
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All About

Commodore

Chaining
Melvyn D. Magree

If you've tried chaining programs, but found that vari

ables were lost in the process, you'll find the solution

here. The article tells you how to chain programs so

that variables are safe, and how to handle the variables

you don't want to pass from one program to another.

You are writing a program which is rapidly be

coming larger and larger. Then the dreaded mes

sage is displayed:

OUT OF MEMORY

What to do? You "crunch" the program again

and again; you search for hours for one more thing

to eliminate. Everything that you have left is im

portant. (Crunching means saving memory by

eliminating REM statements, combining com

mands onto multiple-statement lines, and using

abbreviations such as ? for PRINT.)

At wit's end, you discover at least one part of

the program that you use at the very beginning

and never use again. You may even find that you

have more sections you use only once and then

move on to another section. Now, if you could

load that section in only when it is needed and

then load the next section when it is needed.

Many microcomputers do allow you to do

this. You can use the LOAD command as a state

ment in your first program, and your computer

will execute the first program and then LOAD in

the requested program and go to the first statement

of the second program. This is called chaining.
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Changes In Variables

If you have a VIC-20 or a Commodore 64, you can

chain. The Commodore 64 Programmer's Reference

Guide states on page 59: "None of the variables

are cleared during a chain operation." The VIC-20

Programmer's Reference Guide is a bit more thorough

about this and states on page 8: "Variables used

in the first program will not be cleared as long as

the new program is shorter in length than the older

one." You might find that this restriction causes

you problems, especially if you have a small in

itialization section that you want to use as the

first program.

But, beware! There is another "gotcha." It

may be true that "none of the variables are

cleared," but not all variables remain the same

"during a chain operation." Programs 1 and 2

demonstrate this.

Program 1 is 89 bytes long, Program 2 is 25

bytes; so we have no problem with the size

restriction. However, Program 2 does not print

the variable S$ as "TEST" as set in Program 1, but

as S$ .

All good designs, whether of space shuttles

or of can openers, are compromises. Microcom

puters are no exception. In order to conserve space

in programs, the designers of Commodore BASIC

chose to leave string text directly in the program

rather than copy it to a separate area. Thus, when

Program 2 overlays Program 1, the descriptor for

SS points to the same location, but to different



rFEATURING PROGRAMS
FOR THE VIC-20 AND
THE COMMODORE 64.

.BOUNTY HUNTER $19.95

An adventure in the Old West. Journey back with

us into the days of Jessie James and Billy the Kid

where the only form of justice was a loaded

revolver and a hangman's noose. In this full-length

text adventure, you play the role of Bounty Hunter,

battling against ruthless outlaws, hostile Indians,

wild animals and the elements of the wilderness

with only your wits and your six gun. Average

solving time: 20-30 hours. If you love adventures,

this one is a real treat.

Available for COMMODORE 64 and the VIC-20

(with 8K or 16K expander). Available on TAPE or

DISK. Played with JOYSTICK.

KONGO KONG $19.95

Climb ladders, avoid the barrels the crazy ape is

rolling at you, and rescue the damsel. Commodore

64 version features 4 different screens!

Available for COMMODORE 64 and VIC-20.

Available on TAPE or DISK. Played with JOY

STICK.

GRAVE ROBBERS $14.95

Introducing the first GRAPHIC ADVENTURE

over available for the VIC-20 or COMMODORE 64!

With realistic audio-visual effects, you explore an

old deserted graveyard and actually see the perils

thai lie beyond.

Available for COMMODORE 64 and VIC-20.

Available on TAPE or DISK Played with KEY

BOARD.

CHOMPER MAN $19.95

Don't let the bullies catch you as you gobble the

goodies! This program has 8 screens and still fits in

the standard memory.

Available for COMMODORE 64 and VIC-20.

Available on TAPE or DISK. Played with JOY

STICK or KEYBOARD.

Victory
Software

WOULD LIKE TO

H
H

t

O
A •
L

WISH OUR

P '
I D

CUSTOMERS

P
A

•

Y
Y
S

AND THANK THEM FOR THEIR

PATRONAGE THROUGHOUT THE YEAR.

THE • EARTH • WARRIOR • SERIES

METAMORPHOSIS

You stumbled into the nest of the Cyglorx and

find yourself fighting off robot tanks guarding

the Cyglorx eggs. You think you have everything

under control and then the eggs start hatching.

Available for COMMODORE 64 and VIC-20.

Available on TAPE or DISK Played with JOY

STICK

CREATOR'S REVENGE $19.95

The creator assembled a massive army of robots and insects to take

revenge on the earth. Destroy insects, get treasures, and get the neutron

bomb deactivator. Battle robots and destroy the neutron bomb before it

annihilates your city. Miss and you must face the mutants. Features 4

different screens.

Available for COMMODORE 64. Available on TAPE or DISK Played

with JOYSTICK

LABYRINTH OF THE CREATOR $19.95

Journey into the most complex and dangerous

fortress ever built by the creator. You will en

counter deadly robots, skulls, lakes, avalanches,

false creators, and a creature who roams 256

rooms relentlessly pursuing you.

Available for COMMODORE 64. Available on

TAPE or DISK Played with JOYSTICK

JSTRATIONS M.IZABI-IH HAUCK

Check your LOCAL DEALER or order directly.

ORDERING: We accept personal checks, money orders, VISA, and MasterCard.

Charge orders please include number and expiration date.

OVERSEAS ORDER: Please use charge, or have check payable through a US

bank.

CANADIAN CUSTOMERS: If you wish lo write a check drawn through a

Canadian bank, please multiply the total order by 1.25 for proper conversion.

Add 51.50 postage and handling per order. PA residents please add 6°o sales tax.

VICTORY SOFTWARE INC.
7 Valley Brook Road

Paoli, Pennsylvania 19301

(215) 296-3787



text. In Ihe case of Program 2, this happens to be

a part of line 2 and line 3 (I inserted the REM at

line 1 to force SS to become something at least

partly recognizable). To see what has happened,

let's examine the contents of SS character by char

acter. We do this by the direct statement:

FOR I = 1 TO 4:PRINT ASC(MIDS(SS,I»;:NEXT

and get

83 36 0 23

that is, "S", "$", and two nonprinting characters.

The structure of a BASIC statement is:

next

statement

low

byte

nt

high

byte

statement

number

low /high

byte/ byte

tokenized

statement

statement

terminator

(0)

So we realize that the first two characters are

the "SS" of line 2, the zero is the terminator for

line 2, and 23 is the low byte of the location of the

line following line 3 (the program termination

characters).

Passing Variables

If you are willing to make your programs look a

bit clumsy, you can get around this problem rather

simply (see Program 3). I modified line 1 of Pro

gram 1 so that S$ is set to a null string plus "test".

This causes space to be created in variable storage

which is not overwritten when Program 2 is

loaded. And so, when Program 3 calls Program 2,

Program 2 prints SS correctly.

Another solution would be to set all strings

with READ and DATA statements, which would

put them beyond the area to be overlaid by any

subsequent programs. But this can cause difficul

ties if you need to call bigger programs.

Here's a solution. As you write your various

programs, monitor the size of each. You can do

this by

PRINT PEEK(45),PEEK{46)

remembering the low-byte, high-byte format

used. If any program is larger than the first in the

chain, then do the following. In your first program

set the start of numeric variables (memory ad

dresses 45,46), the start of arrays (47,48), and the

end of arrays (49,50) to the value for the size of

the largest program in the chain or greater. You

should do this as the first thing in your program

so that you do not lose any variables. See Program
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4 and Program 5. (I put line 2 in Program 5 for no

other reason than to help make it bigger than Pro

gram 4.) These examples are for the Commodore

64. If you have a VIC-20, the 8 POKEd into loca

tions 46, 48, and 50 would be replaced by Id for

an unexpanded version; by 4 for a 3K expansion;

and by 18 for8K or more expansion.

Of course, you may have variables that you

do not wish to pass from the first program to

others. To prevent these variables from being

passed, you must use them in the first part of the

first program. (Also, you can't use any variables

in the first part that you wish to pass to other

programs.) After you have used the variables

which are not to be passed, do a CLR to clear var

iable storage; then POKE locations 45 to 50 with

the size of the largest program. Now you can de

fine and set the variables you wish to pass to other

programs.

One final remark. As you update your pro

grams, do not do so after one has been loaded by

another program. When you SAVE, it will be the

size of the largest program in the chain or even

larger. This could have some side effects later that

you would have difficulty figuring out. Reload

any program you update before you SAVE. If you

have done this consistently, its size as given in

locations 45 and 46 will be accurate.

Program 1

1 N=99:S$="TEST"

2 PRINT"TEST1, A BIGGER PROGRAM THAN TEST

2"

3 PRINTN,S$

4 L0AD"TEST2",8

Program 2

1 REM

2 PRINTN,S$

3 END

4 LOAD"TEST2",8

Program 3

1 N=99:S$=""+"TEST"

2 PRINT"TEST3, A BIGGER PROGRAM THAN TEST

2"

3 PRINTN,S$

4 LOAD"TEST2",8

Program 4

1 POKE45,104:POKE46,8:POKE47,104:POKE48,8

:POKE49,104:POKE50,8

2 N=99:S5=""+"TEST"

3 PRINTN,S$

4 LOAD"TEST5",8

Program 5

1 PRINT"TEST5, A PROGRAM WHICH WE WANT TO

BE SOMEWHAT BIGGER THAN TEST4"

2 S$="*"+S$

3 PRINTN,S?

4 END ©



□commodore
SOFTWARE FOR C-64

Business

WordPro 3 + <64 wSpellRight Plus .. S 79.OD

SpellRight Plus S 55.00

Easy Script S 45.00

Calc Result (Advanced) S 125.00

Calc Result (Easy) S 75.00

Mirage Concepts (65000 records) .... S 95.00

M-File(mergewwordpro) S 89.00

Home Accountant (Continental) .. .. S 75.00

Code Writer

(writes basic programs) S 95.00

Easy Finance S 22.00

Complete Accounting

G'L. A'R. AP, PRJNV S 75.00

Entertainment
Assembler Package (cassette or disk)

(compiled, includes editor, loader,

disassembler) s 39.00

Sprite Master S 30.00

Neutral Zone . .$ 35.00

Vic Tree (programmers utilities) .. . S 75.00

Commander Ultra

(terminal package) S 59.00

Pilot S 39.00

ACCESSORIES

80 Column Expander .. S 55.00

Vic 1600 Modem $ 75.00

Vic 1650 Modem S 109.00

Hayes Smart 300 Modem S 249.00

Hayes Smart 1200 Modem S 629.00

Vic 1530 Datasette S 60.00

5 Slot Expander (64) $ 65.00

6 Slot Expander (vie) S 70.00

24 K Ram (vie) S 105.00

16 K Ram (vie) S 70.00

8 K Ram (vie) S 45.00

64 Relay Cartridge S 45.00

Numeric Key Pad (vie & 64) $ 35.00

Programmers Ref Guide S 18.00

Verbatim Diskettes S 26.00

INTERFACES

Interpod (full compatibility!!)

(Intelligent IEEE &RS232) . Call

Trie Connection

(full graphics of 64) $ 95.00

Cardco Parallel Interface $ 70.00
RS-232 Communications interface....% 45.00

Vic Switch s 149.00

ADA 1800 (Parallel) S 129.00

ADA 1450 (Serial) S 149.00

Pet-to-IEEE Cable $ 39.00

lEEE-lo-IEEE Cable . $ 49.00

4 Prong A V Cable S 15.00

Custom Computer Cables

(we make to your specifications) Call

MONITORS

CBM1701 Color Monitor

Panasonic CT-160 Color

Panasonic TR-120 Green Screen

Sanyo Green Screen

Amdek Color Plus

Amdek 300A

S 249.00

S 279.00

S 159.00

S 95.00

S 295.00

S 175.00

LETTER QUALITY PRINTERS

Transtar 120 (80 column)..

Transtar 130 (132 column).

CBM 6400 Printer

NEC Spinwriter

S 495.00

S 769.00

$1425.00

Call

DOT MATRIX PRINTERS

CBM 1525 30 CpS S 235.00

CBM 8023 150 cps S 539.00

CBM 4023 100 cps. (IEEE) S 339.00

CBM 1526 100 cps. (serial) S 349.00

Epson MX-80 FT 80 cps S 549.00

Epson RX-80 120 cps Call

Epson FX-80160 cps Call

Epson FX-100 160 cps Call

Okidata 92 (Parallel) S 559.00

Star Gemini 10X S 329.00

Star Gemini 15 S 499.00

COMMODORE BUSINESS MACHINES

Executive 64 portable (new) -. Call

B128-80 128k Bus. Machine (new) ... Call

SuperPet (5 languages) $1059.00

CBM 8032 S 625.00

CBM 2031 single disk S 295.00

CBM 8050 Dual Disk 1 meg S 995.00

CBM 8250 Dual Disk 2 meg S1295.00

CBM D9060 Hard Disk 5 meg S1995.00

64K Expansion Board S 275.00

SuperPet Upgrade Kit $ 695.00

BUSINESS SOFTWARE—KOJ2

WordPro A~ or 5+ $ 305.00

Visicalc S 199.00

The Manager S 199.00

BPI Accounting System

(5 separate modules) S 325.00

BUSINESS SOFTWARE— B128-80

Superscript II

Superbase

Superoffice

Complete Accounting Systems.

Mail Pro

Crass Compilier (Oxford)

Call

Call

Call

Call

Call

Call

Orders under 50.00 add 10.00 Handling fee

MasterCard. VISA, Money Order. Bank Check

COD (add 5.00)

Add 3% For Credit Cards

All Products Shipped Within 24 Hours

F.O.B. Dallas. Texas

Al! Products Shipped With Manufacturers

90 Day Warranty

DEALERS INQUIRIESWSIjCOME

Call to Order

1-800-527-1738
All Others Call

1-214-231-2645

Micro-Sys
S I B B U 1 0 B S

1303 Columbia Drive Suite 207 Richardson, Texas 75081 9:30 a.m.-6:30 p.m. (Mon.-Fri.) 10:30 a.m.-2:30 p.m. (Sat.)



The Mozart Machine
Donald J Eddington

Your computer can compose music with this special

technique. The compositions are remarkably Mozartian

in style.

If you've ever gone through the steps to make

your computer play a particular piece of music,

you realize that it can be a significant programming

task. To have your computer actually write music

is a real feat.

To accomplish this, we've first got to find a

way to work with POKE values in DATA state

ments in order to make the measures of music.

Also, we need to be able to READ the values in

any order so that the songs will be different with

each run of the program. The commonly used

string manipulation methods won't work very

well here. We need variety, and the traditional

way of working with strings quickly results in a

tangled mess.

Alternatively, you could write each measure

as a series of POKE'Note/Duration/Next Note
repeats. But by the time you had about a dozen

measures entered this way, you'd see the ?OUT

OF MEMORY error message on a VIC. The results

of this method are fine, but you'll probably find it

too long and repetitive.

Array Referencing

The shortest, best way to solve this problem is to

use a technique called array referencing. First, to

get the measures of music, you set up an array of

all variables, then reference them by subscript

into a POKE loop. Specifically, 14 variations on

nine variables are required to make the music for

this program. The random number generator is

used to make the music different every time the

program is run.

A Mozartian flavor results from a deliberate

shortening of the low notes and making the high

notes of varying lengths. And to keep the music

from becoming totally random, DATA statements

select the measures by their underlying tonality—

tonic, subdominant, dominant, or supertonic.

You also need to provide for cadence measures

every four measures and for a final ending chord
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for each tune.

This line-by-line explanation (of the VIC ver

sion) will help illustrate the programming steps

involved.

Following The Composer

Lines

10 DIMension an array for notes—9 notes per

measure, 14variations.

25 Green screen with a red border.

30-50 Educational information printed on the screen.

75 Wait for two seconds before continuing.

80 Orange screen with a green binder.

90 READ into the array all notes in the following

DATA statements until 14 variations of the 9

measures are all read in. Add 212 to each note

to make it a pitch value before the note is

POKEd.

91-95 The DATA statements that line 90 READs to

fill the array,

100-130 Speed value and voice numbers—line 130 is

the volume.

160-178 The DATA statements which keep the music

like Mozart's by conlnilling the next tonality

used and where the cadences will fall.

180 READ the next item in the DATA statements

(170-178).

190-270 Determine the value of Y, then GOTO 1010 IF

RR is 2, 5, or7. If RR is8, then 500; if RR is 9,

then 1500:

300-332 These lines guarantee that the value of Y will

be different each time the program is run. This

section is a random number generator. Note:

Y is used to select the variation READ from the

array DIMed in line 10. At line 1010. these

values of Y will be used to create a measure of

music.

500—510 The ending module that is printed on the

screen when the program is finished.

900 REMIine telling the programmer that this is

where the music is actually produced and

POKEd into the correct voices.

1010-1035 This is where the music is created—by taking

the value of Y determined in lines 190-331 and

reading (he array at position Y (1-14) for 9

notes (subscripts) then POKEing these values

into the correct voices to get the notes. Line

1035 ends with a GOTO 160 to make the

program create another measure of music.

1500-1510 This section ends each tune with a long chord,

then waits two seconds between tunes.

Then the program plays another tune.



Y/7TT
APPLE, ATARI, IBM & C-64

PROGRAM

GAMES

A.E.

Blue Max

Canyon Climber

Capture the Flag
Choplifler

Circus

Cytron Masters
Dimension X

Dragonriders of Pern

Drefbs

Fathoms 40

Fire One

Floyd of the Jungle

Ft. Apocalypse

Gateway to Apshai

Gunfight

Gwendolyn

Hellcat Ace

Jumpman

Jumpman Jr.

Knights ol the Desert

Lunar Dutpost

Miner 2049er

Nato Commander

Operation Whirl Wind

O'Rileys Mine

Pinhead

Pitstop

Poker Sam

Polaris

Pooyan

Preppie

Preppie II

Protector II

Rally Speedway

River Palrol

ROM's Revenge

Rosens Brigade
SAGA Games

Sands ol Egypt

Seawolf

Serpentine

Shamus II

Silicon Warrior

Spector

Springer

Starfire

PRICE

22.95

23.05

16.45

29.65

22.95

22.95

26.35

22.95

26.35

22.95

16.45

22.95

19.75

22.95

26.35

22.95

18.65

19.75

26.35

26.35

26.35

26.35

32.95

23.05

26.35

19.75

19.75

26.35

16.45

25.25

19.75

18.70

22.00

22.95

32.95

25.25

26.35

11.95

24.75

19.75

22.95

26.35

22.95

26,35

22.95

25.25

22.95

PROGRAM

Stone Sisyphus

Swat Rescue

The Shattered Alliance

Tigers in the Snow

Wayout

Wing Man

Zaxxon

Zepplin

PRICE

24.75

26.35

26.35

26.35

26.35

22.95

26.35

23.05

PERSONAL INTEREST

Arcade Machine

Bank St. Writer

Budget Master

Cyber Graphics

File Manager

Graphic Generator
Graphic Master

Micro Painter

PM. Animalor

S.A.M. Speech

Synthesizer

Speil Wizard

Text Wizard

EDUCATIONAL

Fun with Music

Fun wilh Art

Grango s Magic Fountain

Liftoff

Match Boxes

Math Flash

Math Monsters

Pulten Around

Skyride

ACCESSORIES

Atari 32K Expander

Atari 48K Expander

Atari 64K Expander

Direct Connect

Telephone Modem

39.55

46.15

26.35

22.95

65.95

16.45

22.95

22.95

29.95

39.55

32.95

32.95

26.35

26.35

19.75

16.45

19.75

14.47

18.87

19.75

16.45

56.10

73.10

96.80

148.50

Generic Disks/Bulk 50 Pack

Single Sided.

Double Density 1.75

Single Sided.

Single Density 1.45

Double Sided,

Double Density 2.25

Interface Module 75.63

NEW WORLD

U.S.A. 800-824-9101

VISA • MASTERCARD ■ AMERICAN EXPRESS

For 24 hour delivery, send certified or cashiers check, money order or direct wire trans

fer. Personal checks: allow 2-3 weeks to clear. Prices reflect cash discount, add d%

for credit card purchases. Add S2.00 for snipping. Ohio residents add 6.5% sales tax.

Commodore 64

and

VIC-20

Telecommunications

with a difference!
Unexcelled communications power and

compatibility, especially for professionals and

serious computer users. Look us over; SuperTerm

isn'tjust "another" terminal program. Like our

famous Terminal-40, it's the one others will be

judged by.

• EMULATION —Most popular terminal protocols:

cursor addressing, clear, home, etc.

• EDITING — Full-screen editing of Receive Buffer

• UP/DOWNLOAD FORMATS-CBM, Xon-Xoff,

ACK-NAK, CompuServe, etc.

• FLEXIBILITY—Select baud, duplex, parity, stopbits.

etc Even work off-line, then upload to system!

• DISPLAY MODES-40 column; 80/132 with

side-scrolling

• FUNCTION KEYS-8 standard, 52 user-defined

• BUFFERS—Receive, Transmit. Program, and Screen

- PRINTING — Continuous printing with Smart ASCII

interface and parallel printer; buffered printing

otherwise

• DISK SUPPORT-Directory, Copy, Rename, Scratch

Options are selected by menus and EXEC file. Software

on disk with special cartridge module. Compatible with

CBM and HES Automodems; select ORIG/ANS mode,

manual or autodial.

Write for the full story on SuperTerm; or, if you

already want that difference, order todayl

Requires: Commodore 64 or VIC-20. disk drive or Datasette, and

compatible modem. VIC version requires I6K memory expansion. Please

specify VIC or 64 when ordering,

Smart ASCII Plus ... $59 95

The only Interface which supports streaming —sending

characters simultaneously to the screen and printer — with

SuperTerm.

Also great for use with your own programs or most

application programs, i.e., word processors. Print modes:

CBM Graphics |w/many dot-addr printers), TRANSLATE,

DaisyTRANSLATE, CBM/True ASCII, and PIPELINE.

Complete with printer cable and manual. On disk or cassette.

VIC 20 and Commodore 64 are trademarks of Commodore Electronics, Lid.

(816)333-7200

MIDWEST

MICRO me

Send for a free brochure

MAIL ORDER: Add Si.50 shipping and
handling (S3.50 for C.O.D.); VISA/Mastercard

accepted (card* and exp. date). MO residents

add 5.625% sales tax. Foreign orders payable

U.S.S. U.S. Bank ONLY; add S5 shpftindlg.

311 WEST 72nd ST. • KANSAS CITY • MO • 64114



Computer Outlet
We offer the largest selection of software and hardware

for Apple, Atari, Commodore, IBM and Kaypro at

25 to 40% off retail
H)95 East Twain, LasVegas, NV 89K>9 • Mon.-rri. 8AM to 6PM, Sat 9AM to 5PM

Commodore Software Special
Avalon Hill

B-1 Nuclear Bomber (C) $12

Midway Campaign (C) $ 12

Nonh Atlantic Convoy Raider (C) $ 12

Nukewar(C) S 12

Planer Miners (C( S 12

Computer Stocks & Bonds (C) $ 15

Andromeda Conquest (C) $ 14

Computer Football Strategy (C| . ..$ 12

Telengard(C| $ 16

Broderbund

Davids Midnight Magic S 23

Choplifter(CT) ... S 34

Serpentine(CT) S 27

SeaFox(CT| S 27

Bank Street Writer .$ 45

Continental
Home Accountant $48

Creative Software
Household Finance S 23

Home Inventory S 12

Pipes S 23

Datamost

Swashbuckler S 23

Aztec S 27

Pain! Wizard - S 33

Infocom

Datasoft

Zaxxon S 27

EPYX/Automated

Simulations
Jump Man (D) 5 2/

TempleofApsfiai . ... $ 27

Hayden

Micro Addition (Di Of fC) S 15

Micro Division (D>or (C) S 15

Micro Multiplication (D) or (C) S 15

Micro Subtraction (D| or (C) S 15

Monkey See. Monkey Spell S 20

Human Engineered

Software
6502 Professional Dev. System (C) . .$ 20

Retro BaU(CRT) S 27

Hesmon(CRT) $ 27

Turtle Graphics II (CRT) S 45

Heswriter64(CRT) S 35

Gndrunner(CRT] S 23

Paint Brush (CRT) S 23

Apple Hit List

Sammy LighUoot $ 24

Suspended $ 35

Pianettall $ 34

Witness $34

Spare Change S 23

Knight of Diamonds $ 23

Zaxxon .$ 27

Lode Runner £ 23

Serpentine S 23

Choplifter $ 23

Frogger $23

Sea Fox , $ 20

Temple of Apshal $27

Zorkl. II. Ill .. . .. .Ea.S 27

Castle Wolfenstein .$ 20

Wiz& Princess $ 22

Ulysses 8 The Golden Fleece . .....$ 23

Wizardry $ 34

1525 Printer $229

1530 Datasette $ 64

1541 DiskDrive $249

1600Modem $ 89

1101 Commodore Monitor $289

VIC 1311 Joystick $ 8

VIC 1312 Game Paddles $ 16

Educational

Zorkl, II. Ill . Ea.S 27

Deadline(D) .$ 34

Starcross . .S 27

Witness $ 34

Planetlall $34

Spinnaker

Snooper Troops #1 (0) S 30

Face Maker (D) S 23

KinOercomp (D) S 20

HeyOiddle $ 20

In Search of the Most Amazing Thing $ 27

Fraction Fever (CRT) $ 20

Alphabet Zoo (CRT[ S 20

Delta Drawing (CRT) ...$ 20

Kidsof Keys $ 23

Reading & Language Arts

Super Hangman (C) $ 14

Slmon/Hes3(C, $ 13

Concentration (O $ 13

Home Babysitter S 23

WordSearch S 15

Facemake-f S4-S 23 VIC-I 27

Klndercomp/64 t 20

Snooper Troops 1/54 S 27

Mathematics
SkyMath(C) i 12

Space Division S 12

Bingo Spaed Math (CT) S 23
NumberCrunch(CT) $ 23

NumberChasor $ 17

NumberGulper t 17

Music

Fun with Music S 27

VIC Music Composar(CT) J 42

HESSynthesounrJ(CT) I 49

Programming Techniques
Intro to Basic Prog. I S 22

lntrotoBasicProg.lt S 22

Programmer's Aid Cart S 22

TurtleGraphlcs/Has3{CT) S 29

GorteckS The Microchip S 23

Kids on Kays/94 S 23

Books

KldsandtheVIC t 18

Programmer'sReterenceGuide-VlC ..I 14

Programmer's Reference Guida-64 ...J IB

Apple/Educational

Sticky Bear Numbers/Xerox ... S 3D

Sticky Bear ABC/Xerox $30
Sticky Bear OppositesfXerox .. $27

Sticky Bear Shapes/Xerox . .$ 27

In Search of Most Amazing Thing

Spinnaker .. % 27

Hey Diddle Diddle/Spinnaker .S 20

Snooper Troops 1 S 2/Spmnaker Ea % 30

Delta Drawing/Spinnaker.. % 34

Story Machme/Spmnaker 123

Face Maker/Spinnaker . S 23

Rhymes A Riddles/Spinnaker £ 20

Alphabet Zoo/Spmnaker . I 20

Plato Whole Numbers $ 39

Plato Decimals . S 39

Plato Fractions $ 39

PDI Preschool Builder $ 24

Match WilsfCBS . . . . $ 20

Mastering the S.A.T./CBS ... . $99

Early Games tor Young Children/

Counterpoint $ 20

Early Games Music'Counterpoint . $ 20

Wizware Microzme/Scholastic

Juggles Rambow/Learning Co .

Bumble Games/Learning Co

Bumble Plot/Learning Co

Gertrudes Secrets/Learning Co

Gertrudes Puzzles/Learning Co

Rockys Bools(Learning Co

Compu-Read/Edu Ware ...

Spelling Bee with Reading Primer

Algebra l/Eduware
FractionsfEduware . .

Decimals'Eduware ..

Decimals/Eduware

Master Type/Lightning

Type Attack/Sirms

S.A.T Word AttackfHartcourt

Base . .

Word At tack/David son

Math Blaster/Davidson

Speed Reader n/Davidson ..

Spellicopter/Designware

Micro Multiplication/Hayden .

S 27

$ 20

S 27

S 27

$ 30

$ 30
$ 34

S 23

$ 27

$ 34

$ 34

$ 34

,E 34

$ 27

$ 27

.$ 34

$ 34

$ 34

S 48

$ 27

$ 20

Sierra On-Line

Frogger (D)

Crossfire

Jaw Breaker

Threshold (CRT)

Sammy Light Food (CRT)

$ 25

$ 15

S 20

-S 27

S 25

Sirius Software
Apple Cider Spider S 24

Blade of Blackpool (D) S 27

Type Attack (CRT] $ 27

Critical Mass (D) $ 27

Snake Byte |D| $ 23

Bandits S 23

Strategic Simulations
Combat Leader

Geopohtiquei990 .

Knights of the Desert

S 27

$ 27

S 27

Timeworks

Data Manager

Wall Street

Electronic Checkbook

Money Manager

General Ledger

S 17

.$ 17

.$ 17

S 17

S 65

Tronix

KidGrid $23

Juice $ 23

Sidewinder S 23

VIC 20 Software

Adventureland $29

PirateCove S 29

Mission Impossible $ 29

The Count , S 29

Voodoo Castle . , . S 29

The SHy is Falling . . . . S 23

Mole Attack $ 23

Bingo Speed Math .. $23

Quick Brown Fox $ 56

Avenger S 23

Super Alien - $ 23

Jupiter Lander $ 23

Draw Poker . . . .$ 23

Midnight Drive . . S 23

Raid on Fort Knox . $ 23

Sargon II Chess $ 29

Gorf S 29

Omega Race $ 29

Sea Wolf $ 23

Apple Cider Spider (CT) $ 27

Sammy Lightloot(CT) S 27

Frogger $ 27



600XL $169

800XL CALL

1400XL CALL

1450XLD CALL

Atari, Inc.
1O10Recorder. ... $75

1050 Disk Drive . 1339

1027 Primer . .$285

1025 Printer $429

830 Modem . $1-15

850 Interlace $179

Entertainer System , $ 64

482 Educator $110

483 Programmer S 52

Communicator II S209

Alan Accounting S169

CX4104 Mailing List $19

CXL4007 Music Composer $42

Programming 2 & 3 Ea $ 22

Conversational Languages ... . Ea.S 45

CX4018 Pilot $ 55

CX405 Pilot $ 99

CXB126 Microsoft Basic II . .$ 62

CXL4020Centipede . . .$ 33

CXL4006 Super Breakout S 26

CXL40O8 Space InvadefS ... . .$ 26

CXL4009 Computer Ctiess $26

CXL4011 Star Haiders $33

CXL4012MissileCommand.. , ..$ 26

CXL4013 Asteroids S 26

The Bookkeeper $102

Home Filing Manager $65

Atari Speed Reading . $ 54

Home Manager KM $ 55

Family Finance . S 36

TimeWise $ 23

Gaiaxian $ 33

Defender . . .$ 33

Paint .. .$ 33

Qix . .$ 33

Dig Dug $33

ET Phone Home $ 34

Atari Writer $75

Donkey Kong .$36

Donkey Kong. Jr $ 38

Pac Man $33

Ms.PacMan . .S 36

Atari Logo .. i S 72

Mickey in the Great Outdoors/D .. ..$30

Peter Pan's Daring Escape $36

Pengo $ 33

Robotron2084 . . .$ 33

Pole Position $ 36

Eastern Front $ 33

Business St Utilities
Visicaic $169

Computaris Financial Wizard . . S 45

Color Accountant $ 65

Data Perfect . .S 69

Letter Perfect $ 69

Bank Street Writer $45

Money Wizard I 45

Text/SpellWizardCombo.. . ...I 53

Letter Wizard .. .1 45

Syn File + .$ 65

Syn Text $ 65

Syn Tax $23

Syn Mail $ 34

Basic Compiler $ 55

Graphics Generator $17

Micropainter . S 23

Graphics Masier $ 23

Miles Payroll System II

Atari Specials

$•.■:■:■:-:■:

Educational
The Alphabet Arcade (D or C) S !3 Sammy Lightfoot ID or CT) S 25
My First Alphabet (D) $26 Apple Cider Spider (CT) S 27

Monkey See. Monkey Spell. (C) $14 (D)S 17 Hey Diddle Diddle |D) ... $20

Pop'R Spell (C|$ 20 (D>$ 22 Snooper Troops 1 &2(D) Ea $ 30

Do It Yourself Spelling (C) $ 16 Story Machine . . ,(D)$ 23 (CT] S 27

Vocabulary Builder . ,(C|$ 13 (D|$ 19 Face Maker(D or CT) $ 23

Preparing for the SAT . .(C]$ 66 (D)$ 79 Alphabet Zoo (D)$ 20 (CT)$ 23

Computation Delta Drawing (CT) $27

Concentration (Q$ 13 (D|$ 15 Rhymes & Riddles (D) $ 20

Crossword Magic (D) $ 34 Fraction Fever (CT) .$23

WizwareMicrozine(D> $27 Kindercomp (Dor CT) S 20

Einstein Memory Trainer (D) $53 Magic Melody Sox . ....$14

Big Math Attack (C)$ 17 |D)$ 22 Globemasler (D) . ..$ 27

Compumath Fractions. (C)S 23 (D)$ 29 States & Capitals (C) .. S 12

Compumath Decimals. (C)S 23 (D)S 29 European Countries & Capitals(C) .. ,S 12

Addition/Subtraction .. ,(C)$ 14 (D)$ 17 Sammy the Sea Serpent (C)S 13 (D)S 19

MulUDivision (C)$ 14 <O)S 17 Preschool IQ Builders . (C]$ 13 (D)$ 24

Tricky Tutorials —

Educational Software

# 1 Display Lists (C.D)$ 17

# 2 Horiz/Vertical Scrolling (C.D)$ 17

# 3 Page Flipping . (C.D) $ 17

# 4 Basics of Animation (C.D) $ 17

# 5 Player Missile Graphics . ..(C.D)$ 24

0 6 Sound and Music (C,D)$ 24

# 7 Disk Utilities (D)S 24

# 8 Character Graohics (C,D)S 20

# 9 GTIA Graphics (C,D)S 20

«1OSound Eflecls (C.D)S 20

«11 Memory Map Tutorial (C.D)$ 20

SUPER SAVINGS
Wico "Boss" Joystick $ 15.00

Wico Redball Joystick $ 24.00

Elephant Disks S/S (10 per box) $ 18.50

Verbatim Disks S/D (10 per box) $ 24.00

Disk Savers (plastic sleeves)

multi-colored 1 doz $

Disk Mailers $

Flip 'n File Diskette Holder w/lock (holds 25) . . $

Flip 'n File Diskette Box (holds 50) $

Library Carrying Case (holds 10) $

Gorilla Banana Printer $209.00

Percom Printer Port Drive 88S1PD S439.00

Percom Single Density Drive $389.00

Percom Double Density Drive $515.00

Alphacom 80 Col. Graphics Printer $149.00

Amdek Color I Monitor $299.00

4.50

3.50

18.50

21.00

2.50

Modems Monitors
Hayes Smarimoaem 300 Baud . ..$209
Hayes Smarmodem 1200 . . . $499

Signalman Modem H . . $ 79

Atan830Modem . $155

Leading Edge Gorilla Hi-Res 12" $ 85

USI Amber $149

Nee Green Screen $169

Amdek Color II $659

Piew Hit List

InSearcnof the Most Amazing Thing .$ 27

Witness $34

Cosmic Balance II .. ...$27

Temple o\ Apshal S 27

Raster Blaster $ 20

Deadline $ 34

Richochel . $ 15

Wni Princess $ 22

Ali Baba and the Forty Thieves $ 22

Canyon Climber $ 17

Crush. CrumDIeS Chomp $ 20

Zorkl.ll &III Ea.$ 27

frogger ,

Choplifter

Curse ol Ra

Ulysses and the Golden Fleece

Tigers in the Snow

David's Midnight Magic (D) .

Sky Blazer (D)

Serpentine ID)

Sea Fox (D)

Sands of Egypt(D)

Pool 400 (CT)

.... $22

$ 22

$20

S 20

$ 27

Blue Max. . . $23

Wizard ol Wor

Cyborg (D)

Gold Hush (D)

Bandits |D) . .

Way Out (D).

Fast EddyiCT)

.S 23

$ 23

$ 23

$ 23

S 27

$ 24

Star League Baseball S 22

The Cosmic Balance (D| $ 27

Chess (Dl $ 45

Checker (0} . $ 34

Raptillian(D.C) $ 23

Submarine Commander (CT) S 30

Jumbo Jet Pilot (CT| $ 30

Soccer (CT) $ 30

Starcross(O) .. .$ 27

Zaxxon(D.C| $ 27

Miner 2049er(CT) % 34

Twerps (D) s 23

Flip Out (DJ $20

Star League Football % 22
ProtectorII (D)$ 23 (CT]$ 27

BasebaiHCT) . .$ 34

Preppiell(D.C) . $ 23

Arcade Machine (0) $ 39

Cap n Cosmos (0) $ 29

Spy's Demise (D) $ 15

Repton(D) $ 27

Critical Mass (D) $ 27

Millionaire (D) $ 39

Poker Sam (O) ... . .$ 17

JumpMan(O) .... $ 27

Helllire Warrior |D:C| $ 27

Planetfall S 34

Adventure mTime(D).. . $20

Wavy Navy |D] .$ 23

Phaiuafi's Curse (D.CT) ...$23

Dark Crystal (D). $ 26

Pianeifall(D) $ 34

Enchanter |D| S 34

Flight Simulator $ 36

Lode Runner(D) S 23

Dunzhm (D) $ 20

Printers
Nec8023A .$ 475

Epson FX100FT $ 789

OkidalaML82A . .S 399

OkidataML83A .... .. .$ 615
OkidaiaML84p . S1049

Okidaia92 S 469

Okidata 93 S 789

Citon 8510 Prownter S 365

Mannesmann Tally 160L S 629

Qume Sprint 11+ .SI 429

Gemini 10X $ 315

To Order Call Toll free 1 ~ftf)O~
Information I702796O296 -1 %J\J\J
Inquiries 1-702-369-5523 We accept VISA and MasterCard

ORDERING INFORMATION AND TERMS: For Fast Delivery send cashier checks, money orders or direct Dank wire trans/ers Personal and company checks allow 3 weeks to clear

Charges for C O D orders are S3 00 minimum or 1°'* lor orders over S300 School purchase orders welcomed- Prices relied a cash discount only and are subject to change without

nonce. Please enclose your phone number with any orders SHIPPING: — Software: S3.00 minimum SHIPPING — Hardware: (Please cat!) SHIPPING — Foreign Orders: APO & FPO

orders $10 minimum and I5='a of ali orders over $100. Nevada residents add 5 3/4% sales tax. All goods are new and include factory warranty Due to our low prices, all sales are Imai

All returns must he accompanied by a return authorization number. Call 702-369-5523 to ootam one belore returning goods for replacement



Entertainment And Education

Significantly, this program does not copy any of

Mozart's music; rather it imitates Mozart's style.

You might want to introduce some alternative

composition rules and stylistic ideas and come up

with a mechanical composer of your own. How

about a Pink Floyd machine or a Bartok machine?

If you don't want to type this program in

yourself, cassette copies of the VIC version are

available upon request. Send $3, a blank cassette,

and a stamped, self-addressed mailer to:

VIC Mozart'Machine

7810 South 4th St.

Springfield, IL 62703

This screen introduces "The Mozart Machine" to VIC users.

(Oilier versions similar.)

Program 1: vie Mozart

10 DIMX(14,9)

25 POKE36879,90

30 PRINT"{CLR}[2 DOWN}{RIGHT}{WHT}WELCOME

1 I AM VICLANG AMAZIUS MOZART."

35 PRINT"{DOWN}I PLAY SONGS LIKE THE CHIL

D PRODIGY,WOLFGANG AMADEUS MOZART MIGH

T HAVE DONE."

40 PRINT"{2 DOWNjMOZART LIVED FROM 1756TO

1791 AND WROTE OVER626 WORKS IN 31 YE

ARS. "

50 PRINT"EDOWN]{RED}THE 5 PIECES YOU HEAR

ARE BEING WRITTEN BY{2 SPACESjTHE COM

PUTER AS Y0U{3 SPACES]LISTENI"

75 FORT=1TO2000:NEXT

80 POKE36879,141

90 FORT=1TO14:FORTT=1TO9:READX:X(T,TT)=X+

212:NEXTTT:NEXTT

91 DATA3,11,11,11,11,16,16,11,7,3,11,16,1

1,16,13,16,11,16,3,11,13,11,16,13,16,1

1, 16

92 DATA3,13,16,13,19,22,19,23,13,3,13,19,

13,19,16,19,13,13,3,19,13,13,3,19,19,1

164 COMPUTE! Januaiy 1984

3,3

93 DATA7,13,16,13,22,16,16,13,7,0,7,16,7,

13,11,16,7,13,7,19,22,13,16,13,16,11,7

94 DATA7,13,11,13,7,11,19,13,7, 7,13,11, 13

,7,11,19,13,13,3,11,13,11,16,16,16,16,

16

95 DATA0,16,13,7,7,7,16,7,7,3,19,16,13,13

,13,19,13,13

100 REM SET VOICE NUMBERS,ANDE2 SPACES}SP

EED VALUE

120 K=36875:L=36876:P=175

130 POKE36878,12

160 REM SET SELECTED{2 SPACES]MEASURE BY

{SPACE}DATA NUMBER
170 DATA1,3,6,2,1,4,6,2,3,4,1,5,1,4,6,7,1

,4,6,2,1,3,6,9

172 DATA 1,1,4,5,1,4,6,2,3,4,1,5,1,4,1,5,

1,4,6,9

174 DATA 1,4,6,2,3,6,1,5,1,4,6,7,3,4,6,2,

1,4,3,7,1,4,6,9

176 DATA 1,4,3,7,1,6,4,5,6,3,6,2,4,6,1,5,

1,4,6,9

178 DATA 1,4,3,7,6,3,6,2,4,6,1,5,1,3,6,7,

3,6,1,5,1,4,6,9,8

180 READRR

190 IFRR=1THEN300

200 IFRR=2THENY=12:GOTO1010

210 IFRR=3THEN310

220 IFRR=4THEN320

230 IFRR=5THENY=14:GOTO1010

240 IFRR=6THEN330

250 IFRR=7THENY=13:GOTO1010

260 IFRR=8THEN500

270 IFRR=9THEM1500

300 Y=1:X=RND(1):IFX<.35THENY=3

301 IFX>.75THENY=2

302 GOTO1010

310 Y=10:IFRND(1)<.4THENY=11:GOTO1010

320 Y=4:X=RND(1):IFX<.35THENY=5

321 IFX>.75THENY=6

322 GOTO1010

330 Y=7:X=RND(1):IFX<.35THENY=8

331 IFX>.75THENY=9

332 GOTO1010

500 PRINT"[CLR}EDOWN}{YEL]WELL,THAT'S ALL

—HOPE{4 SPACES] YOU LIKED ITU"

510 PRINT"EDOWN]RUN IT AGAIN—AND HEAR FI

VE MORE SONGS11":END

900 REM FOLLOWING ARE THE MUSIC MEASURES

[SPACEjTHAT VICLANG USES TO MAKETHE W

HOLE TUNE

1010 POKEK,X(Y,1):P0KEL,X(Y,2):FORT=1TOP:

NEXT:POKEK,0:POKEL,X(Y,3):FORT=1TOP:

NEXT

1020 P0KEK,X(Y,4):POKEL,X(Y,5):FORT=1TOP:

NEXT:POKEK,0:POKEL,X(Y,6):FORT=1TOP:

NEXT

1030 P0KEK,X(Y,7):POKEL,X(Y,8):FORT=1TOP:

NEXT:POKEK,0

1035 POKEL,X(Y,9):FORT=1TOP:NEXT:GOTO160

1500 POKE36876,23 5:POKE3687 5,239:POKE3687

4,235:FORT=1TO1200:NEXT

1510 POKE36874,0:POKE36875,0:POKE36876,0:

FORT=1TO2000:NEXT:GOTO160

Program 2: Mozart For The 64
Translation by Gregg Peele, Assistant Programming Supervisor

100 DIMH(14,9),L(14,9)
101 FORT=54272TO54272+24:POKET,0:NEXT

102 POKE54296,15



NEW!

Universal Input/Output

Board for VIC-20/64

■ 16 channel 8-bit A.'D converter with 100

microsecond sampling time.

■ 1 DA output.

• 16 high voltage'high current discrete out

puts.

• 1 EROM socket.

■ Use multiple boards for additional channels

up to 6 boards.

VIC-20 uses MW-311V $205.00

CBM-64 uses MW-311C $225.00

MW-302: VIC-20/64

Parallel Printer Interface.

Works with all Centronics type parallel

matrix & letter printers and plotters—

Epson, C.ltoh, Okidata, Nee, Gemini

10. TP-I Smith Corona, and most

olhers. Hardware driven; works off the

serial port. Quality construction: Steel

DIN connectors & shielded cables. Has

these switch selectable options: Device

4, 5, 6 or 7; ASCII or PET ASCII; 7-bit

or 8-bit output; upper S lower case or

upper only. Recommended by PRO

FESSIONAL SOFTWARE for WordPro

3 Plus for the 64, and by City Software

for PaperClip.

MW-302 S 119.95

Micro World Elcctronix, Inc.

3333 S. Wadsworth Blvd. #C105,

Lakewood. CO 80227

(303) 987-9532 or 987-2671

NOW YOUR TEXAS INSTRUMENT, COMMODORE OR VIC, ATARI

RADIO SHACK, TIMEX, OSBORNE, AND APPLE PUT LINE-BY

LINE CONTROL OF TAX PREPARATION AT YOUR FINGER TIPS.

ColculQlions are automatic. All you do is enter your

lax information Tax Command does all malnemoti

cal calculations tor you

Built-in tax tables eliminate guesswoik. No more

finding trie right column down and right line across

Tax Command has the 1040 tax

tables built right in So it zeros in on

your refund (or tax payment) amount

automatically.

Tax Command is lost, easy! Just till in

the blanks It you make a mistake, no Practical Programs. Inc.

problem Just go bock and retype your entries

Everythirg is re-calculated tor you You'll Imd the

1040 Schedule A Capitol Gains & Losses income
Averaging And more Anyone who can reoo can

use Tax Command And the best feature of all
just S24.95 plus S2.00 tor shipping

and handling Wisconsin residents

odd b% tax

Available at fine compute* stares

everywhere, or by ordering direct.

P.O. Box 93104-T • Milwaukee, Wl 53203 • (414) 278-0829

VIController
HOME CONTROL SYSTEM FOR THE VIC 20 & CBM 64

• Control up to 256 lights & appliances

• 9 levels of brightness

• Manual & time control software

59^• Uses BSR remote switches ONLY 59
• Plugs into user port

EXTENDED TIME CONTROL PROGRAM FOR CBM 64 ... $995

COMvoice
NEW SPEECH SYNTHESIZER FOR VIC 20 & CBM 64

Unlimited Vocabulary

Automatic English to Speech Conversion

New BASIC Command "SPEAK"

Will Speak String Variables

Speaks with Four Levels of Inflection

Plugs into Expansion Port ONLY 1 49
Built in Audio Jack

AS EASYTO USE AS A PRINT STATEMENT!

Call {215) 861-0850 to order

MasterCard or Visa Accepted

1444 Linden Street, Bethlehem, PA 18018

GENESISK
COMPUTER CORPORATION

95



103 FORT=54272+5TO54272+24STEP7:POKET,17:

POKET+1,244:NEXT

110 POKE53281,7:POKE53280,5

120 PRINT"{CLR}{2 DOWN}{RIGHT}{WHTjWELCOM

El I AM 64CLANG AMAZIUS MOZART."

130 PRINT"{DOWN}{2 SPACES}! PLAY SONGS LI

KE THE CHILD PRODIGY,"

135 PRINT"WOLFGANG AMADEUS MOZART MIGHT H

AVE DONE"

140 PRINT"{2 DOWN]MOZART LIVED FROM 1756

{SPACE}TO 1791 AND WROTE";

145 PRINT"[6 SPACES}OVER 626 WORKS IN 31

(SPACE}YEARS"

150 PRINT"{DOWN}EBLK){4 SPACESjTHE 5 PIEC

ES YOU HEAR ARE BEING"

155 PRINT" COMPOSED BY THE COMPUTER AS YO

U LISTEN"

160 FORT=1TO2000:NEXT

170 POKE53281,5:POKE53280,7

180 FORT=1T014:FORTT=1T09:READH,L:H(T,TT)

=H:L(T,TT)=L:NEXTTT:NEXTT

190 DATA12,143,31,165,31,165,15,210,31,16

5,37,162,18,209,31,165,14,24

200 DATA12,143,31,165,37,162,15,210,37,16

2,33,135,18,209,31,165,18,209

210 DATA12,143,31,165,33,135,15,210,37,16

2, 33, 135,18,209,31,165,18,209

220 DATA12,143,33,135,37,162,16,195,42,62

,50,60,21,31,50,60,16,195

2 30 DATA12,143,33,135,42,62,16,195,42,62,

37,162,21,31,33,135,16,195

240 DATA12,143,42,62,33,135,16,195,25,30,

84,125,21,31,33,135,12,143

250 DATA14,24,33,135,37,162,16,195,50,60,

37,162,18,209,33,135,12,143

260 DATA14,24,28,49,37,162,14,24,33, 135,3

1,165,18,209,28,49,16,195

270 DATA14,24,42,62,50,60,16,195,37,162,3

3,135,18,209,31,165,14,24

280 DATA14,24,33,135,31,165,16,195,28,49,

31,165,21,31,33,135,14,24

290 DATA14,24,33,135,31,165,16,195,28,49,

31,165,21,31,33,135,16,195

300 DATA12,143,31,165,33,135,15,210,37,16

2,37,162,18,209,37,162,18,209

310 DATA 12,143,37,162,33,135,14,24,28,49

,28,49,18,209,28,49,14,24

3 20 DATA12,143,42,62,37,162,16,195,33,135

,33,135,21,31,33,135,16,195

330 REM SET VOICE NUMBERS,AND{2 SPACES}SP

EED VALUE

340 K=54272:P=175:W=K+4

350 POKE54296/15

360 REM SET SELECTED{2 SPACES}MEASURE BY
{SPACE}DATA NUMBER

370 DATA1,3,6,2,1,4,6,2,3,4,1,5,1,4,6,7,1

,4,6,2,1,3,6,9

380 DATA 1,1,4,5,1,4,6,2,3,4,1,5,1,4,1,5,

1,4,6,9

390 DATA 1,4,6,2,3,6,1,5,1,4,6,7,3,4,6,2,

1,4,3,7,1,4,6,9

400 DATA 1,4,3,7,1,6,4,5,6,3,6,2,4,6,1,5,

1,4,6,9

410 DATA 1,4,3,7,6,3,6,2,4,6,1,5,1,3,6,7,

3,6,1,5,1,4,6,9,8

420 READRR

425 ON RR GOTO520,426,550,560,427,590,428

,620,1000

426 Y=12:GOTO650

427 Y=14:GOTO650

428 Y=13:GOTO650

166 COMPUTE! Januar/1984

520 Y=1:X=RND(1):IFX<.35THENY=3

530 IFX>.75THENY=2

540 GOTO650

550 Y=10:IFRND(0)<.4THENY=11:GOTO650

560 Y=4:X=RND(1):IFX<.35THENY=5

570 IFX>-75THENY=6

580 GOTO650

590 Y=7:X=RND(1):IFX<.35THENY=8

600 IFX>.75THENY=9

610 GOTO650

620 PRINT"(CLR]{DOWN}{BLU}{2 SPACES}WELL,

THAT'S ALL—HOPE YOU LIKED IT 1 I"

625 POKE53281,1

630 PRINT" [DOWN} RUN IT AGAIN—AND HEAR FI

VE MORE SONGS 11":END

640 REM FOLLOWING ARE THE MUSIC MEASURES

{SPACE}THAT VICLANG USES TO MAKETHE W

HOLE TUNE

650 POKEW,17:POKEK,L{Y,1):POKEK+1,H(Y,1):

POKEK+7,L(Y,2):POKEK+8,H(Y,2)

655 POKEW+7,17:FORQ=1TOP:NEXT:POKEW,16

660 POKEK,L(Y,3):POKEK+1,H{Y,3):FORT=1TOP

:NEXT

670 POKEW,17:POKEK,L(Y,4):POKEK+1,H(Y,4):

POKEK+7,L(Y,5):POKEK+8,H(Y,5)

675 POKEW+7,17:FORQ=1TOP:NEXT:POKEW,16

680 POKEK,L(Y,6):POKEK+1,H(Y,6):FORT=1TOP

:NEXT

690 POKEW,17:POKEK,L(Y,7):POKEK+1,H(Y,7):

POKEK+7,L(Y,8):POKEK+8,H(Y,8)

695 POKEW+7,17:FORQ=1TOP:NEXT:POKEW,16

700 POKEK,L(Y,9):POKEK+1,H(Y,9):FORT=1TOP

:NEXT:GOTO370

1000 POKEK,143:POKEK+1,12:POKEK+7,165:POK

EK+8,31:POKEK+14,30:POKEK+15,25

1010 POKEW, 17: POKEW+7, 17: POKEW+14, 17.:FORT

=1TO2000:NEXT:POKEW,16:POKEW+7,16

1020 POKEW+14,16:GOTO370

Program 3: Atari Mozart
Translation by Gregg Peele, Assistant Programming Supervisor

3 GRAPHICS 18:P0SITI0N 3,5:? #6;"cDC

P[HEr mOBAGt"

5 RESTORE :FOR T=l TO 1000:NEXT T:GR

APHICS 0:POKE 752,1:SETCOLDR 4,8,1

0:SETCOLOR 1,12,2:SETCDLOR 2,13,14

10 DIM X(14,9)

20 REM SCREEN COLOR

25 POSITION 2,5

30 7 "Welcome! I am Wolfgang Atari M

ozart.CDOWNJ"

40 7 "I play songs like the child p r

odi gy, (DOWN}"

50 ? "Wolfgang A. Mozart might have

done.C2 DOWN:"

60 ? "Mozart lived -from 1756 to 1791

and(DOWN}"

70 7 "wrote over 626 works in 31 yea

rs.CDOWN3"

80 ? "the five pieces you are listen

i ng toCDOWN]- "

90 7 "are being composed by the comp

uter.<DOWN>"

120 REM CHANGE COLOR

130 FOR T=l TO 14:F0R TT=1 TO 9:READ

A:X<T.TT)=A:NEXT TT:NEXT T

140 DATA 40,64,64,128,64,53,108,64,1

44

150 DATA 40,64,53,128,53,60,108,64,1

08



ATARI

600XL 16K Computer . S154

800XL 64K Computer . . 227

1200XL64K Computer . 206*

1400XL 64K Computer

1450XLD 64K Computer . . "

1010 Program recorder .. 74

1020 Printer plotter 227

1025 80 column printer . 414

1027 letter qual. ptr. ... 265

1050 Disc drive 331

CX85 Numerical keypad . 94

CX77 Touch Tablet 62

850 Interface module . . 163

XXL4002 Basic Cartridge . 37

AX2025 Microsoft Basic . 62

KX7097 Logo 70

CXL4018 Pilot 55

20102 APX Pascal 34

RX8036 AtariWriter 68

DX5049 VisiCalc 143

CX414 The Bookkeeper . 102

CX421 Family Finances . 34

XC415 Home Filing Mgr. . 34

DX5048 Paint 29

COMMODORE

Galactic Mail-list 64 $25

Skyles Busicalc 64 45

Skyles Victree 64 66

Skytes Arrow 64 35

Gothmog's Lair (64 adv) . 31

Modem-ware 64 39

Mirage 64 data base .... 79

5 Vic-20 game cartridges . 39

ANDROBOT

The first real personal robots

are here and you can have

one in your home. They all

accept forthcoming software

which will allow them to per

form increasingly complex

tasks. TOPO operates by

radio control from your home

computer while B.O.B. is

complete with computers built

in.

TOPO w.'o voice & sensors

S495

TOPO w/voice& sensors - 995

BOB 2995

MODEM-WARE

Complete telecommunication

package for Commodore

computers. Requires IEEE

modem and disk drive for

4032 and 8032 computers.

Datasette for PET 2001.

Features upload, download,

save to disk, printer, error

checking. Tape version

supports printer only.

Modem-ware 1 (tape) . $14

Modem-ware 3+ 39

Modem-ware 64 39

COMMODORE/ATARI

AUTO-EVERYTHING

MODEM

Announcing the first com

plete, low cost modem with a

built-in parallel printer inter

face. Now your Atari, Vic-20,

and Commodore 64 can

send, receive, and print

messages simultaneously.

This 300 baud, direct connect,

autodial autoanswer modem

includes a Centronics port,

cable, and terminal software

listings. State model of your

computer. Dealer inquiries

invited.

Auto-Print Mtcroconnection

Modem $149

JOIN THE VIDEO

ADVENTURE CLUB

Just S5 per month lets you

choose from our library of

hundreds of games for your

Odyssey, Atari 2600 & 5200,

Colecovision, Intellivision or

home computer system. Ask

for your FREE brochure with

all of the exciting details!

TO ORDER

Use TOLL-FREE order

number!

800-841-9494

For information (or in Calif.)

call 408- 246-5710 (10 to 5

PDT). VISA and MASTER

CARD accepted. Prices are

as listed plus 5% shipping and

handling. Calif. Residents

please add 6.5% sales tax.

* INSTASHIP is our word for

sending merchandise to you

as fast as we possibly can

(sometimes within minutes of

your order). There will be a

delay when personal checks

clear, on holidays, and when

U.P.S. is inactive.

* after mfg.'s rebate.

** our cost plus 10%.

VISIT US

Computer Center, 930 Town

and Country Village, San

Jose, California 95128, and

160 East El Camino Real.

Mountain View. California

94040. Phone (408)246-5710



160 DATA 40,64,60,128,53,60,108,64,1

08

170 DATA 40,60,53,121,47,40,96,40,12

1

130 DATA 40,60,47,121,47,53,96,60,12

1

190 DATA 40,47,60,121,81,47,96,60,16

2

200 DATA 144,60,53,121,40,53,108,60,

144

210 DATA 144,72,53,144,60,64,108,72,

121

2 20 DATA 144,47,40,121,64,53,108,64,

144

230 DATA 14 4,60,64, 121 , 72, 64,9 6,60, 1

44

240 DATA 144,60,64,121,72,64,96,60,1

14

250 DATA 162,64,60,128,53,53,108,53,

108

260 DATA 162,53,60, 144, 72,.72, 108,72,

144

270 DATA 162,47,53,121,60,60,9 6,60,1

21
300 DATA 1,3,6,2,1,4,6,2,3,4,1,5,1,4

,6,7,1,4,6,2,1,3,6,9

310 DATA 1,1,4,5,1,4,6,2,3,4,1,5,1,4

,1.5,1.4,6,9

320 DATA 1,4,6,2,3,6,1,5,1,4,6,7,3,4

,6,2,1,4,3,7,1,4,6,9

330 DATA 1,4,3,7,1,6,4,5,6,3,6,2,4,6

,1,5,1,4,6.9

340 DATA 1,4,3,7,6,3,6,2,4,6,1,5,1,3

,6,7,3,6,1,5,1,4.6,9,8

350 P=75

400 READ RR

401 ON RR GOTO 500,420,521,525,430,5

29,440,535,1500

420 Y=12:GOTO 1010

430 Y=14:GOTO 1010

440 Y=13:GOTO 1010

500 Y=l:X=RND(0):IF X<0.35 THEN Y=3

510 IF X >0. 7 5 THEN Y=2

520 GOTO 1010

521 Y=10:IF RND <0> <0. 4 THEN Y=l1:GOT

0 10 10

525 Y=4:X=RND(0):IF X<0.35 THEN Y = 5

527 IF X>0.75 THEN Y=6

528 GOTO 1010

529 Y=7:X=RND<0):IF X<0.35 THEN Y = 3

533 IF X>0*. 75 THEN Y = 9

534 GOTO 1010

535 GRAPHICS 0:? "(CLEAR} -CDOWN}Well,

that's all —hope you liked it!!

540 ? "Run it again—to hear 5 more

songs! !":POKE 752,0;END

1010 SOUND 0.X(Y,1),10,8:SOUND I,X(Y

,2),10,3:FOR T=l TO P:NEXT T

1020 SOUND 0.0,0,0:SOUND i,X<Y,3>,10

,S:FOR T=l TO P:NEXT T

1030 SOUND 0,X<Y,4>,10,S:SOUND 1 , X < Y

,5),10,8:FOR T=1 TO P:NEXT T

1040 SOUND 0,0, 0,0:SOUND 1,X <Y,6) , 10

,8:F0R T=l TO P:NEXT T

1050 SOUND 0,X<Y,7>,10,3:SOUND 1 , X (Y

,8>,10,8:FOR T=l TO P:NEXT T

1060 SOUND 0,0,0,0:SOUND 1 , X <Y,9) , 10

,8:FOR T=l TO P:NEXT T:GOTO 350

1500 SOUND 0,40,10,8:SOUND 1,64,10,8

:SOUND 2,S1,10,8:FOR T=l TO 600

:NEXT T

1510 SOUND 0,0,0,0:SOUND 1 ,0,0,0:SOU

168 COMPUTE! January1984

ND 2,0,0,0:FDR T=l TO 100 0:NEXT

T

1520 GOTO 350

Program 4: ti Mozart
Translation by Gregg Peele, Assistant Programming Supervisor

100 DIM X(14,9)

110 REM THE TICLANG AMAZIUS MOZART

120 CALL CLEAR

130 CALL SCREEN<14)

140 PRINT " <3 SPACES*WELCOME! I AM

TICLANG"

150 PRINT "<6 SPACES!AMAZIUS MOZART

160 PRINT

170 PRINT "I PLAY SONGS LIKE THE CH

ILD"

180 PRINT "PRODIGY, WOLFGANG AMADE

US "

190 PRINT " MOZART MIGHT HAVE DONE

200 PRINT

210 PRINT "tb SPACES!MOZART LIVED F

ROM"

220 PRINT " <.Q SP ACES > 1756 TO 1791"

230 PRINT "AND WROTE OVER 626 WORKS

IN"

240 PRINT "-CS SPACESJ31 YEARS."

250 PRINT

260 PRINT "THE 5 PIECES YOU HEAR AR

E"

270 PRINT "{3 BPACES3BEING WRITTEN

BY THE "

230 PRINT " COMPUTER AS YOU LISTEN1

290 PRINT

300 PRINT

310 PRINT

320 FOR T=l TO 14

330 FOR TT=1 TO 9

340 READ X(T,TT)

350 NEXT TT

360 NEXT T

37 0 DATA 196,494,494,247,494,587,29

4,494,220

380 DATA 196,494,587,247,587,523,29

4,494,294

390 DATA 196,494,523,247,587,523,29

4,494,294

400 DATA 196,523,587,262,659,784,33

0,784,262

410 DATA 196,523,659,262,659,587,33

0,523,262

420 DATA 196,659,523,262,392,659,33

0,523,196

4 30 DATA 220,523,587,262,784,587,29

4,523,220

440 DATA 220,440,587,220,523,494,29

4,440,262

450 DATA 220,659,784,262,587,5 23,2 9

4,494,220

460 DATA 220,523,494,262,440,494,3 3

0 523 220

470 DATA 220,523,494,262,440,494,3 3

0,523,262

480 DATA 196,494,523,247,587,587,29

4,287,294

490 DATA 196,587,523,220,440,440,29

4,440,220

500 DATA 196,659,587,262,523,523,33

0,523,262

510 P=250



mamt
2049er.
NOWSOU CANRBALLV

Gilmmn.
This terrific Miner

2049er T-shirt
looks good any

way you look at

it. On the front is a
full color picture of

our hern, Bounty

Bob. On the back

it says Tiger-

vision in red.

And every

where you look you'll

be seeing friends wearing it. So don't put it
off. Send for vour Miner 2049er T-shirt,

today. Only S7.95 each.

Available in adult sizes: S. M, L and XL.
And in children's sizes: S, M and L.

To order:

Send name and address, size and quantity

with check or money order payable to

TigerSupply, P.O. Box 150. Dept. C-l
Vemon Hills, IL 60061.

Add $2.50 for postage and handling outside
U.S.A. Illinois residents, add 48c for sales

tax. Please allow 6-8 weeks for delivery.

jvmon
■ ]■■■ ITJ ■.■::■-:■ ''i^K^^KHMMM

Miner 2(M9er is a trademark of liig Five Software. Inc.

VOICE WORLD'S

24K Golden RAM
Expansion Chassis
NOW ONLY $99.00!

WAS

$149.00
t Programmer's dream—Game

player's delight.

• Boosts VIC

memory to

29K!

• 4 expansion slots

with switches for in

stant cartridge selection

(aster than a disk.

• Accepts any cartridge

designed for the VIC 20'.

• System Reset Button.

• Plugs directly into your VIC 20®.

• 8 memory control switches—easy to

configure in 8K banks for custom

applications.

• Factory tested—one year limited warranty

VOICE WORLD
13055 Via Esperia

Del Mar. CA 92014

(619)481-7390

Start address selection at 2000,

4000, 6000, A000 HEX.

• ROM mode switches for

memory write protec

tion and PROM,

EPROM

emulation.

• Memory

banks

hold pro

grams'data

even when de

selected.

• Gold-plated connectors'

switch contacts for high reliability.

• Fused to protect your VIC 20 *

TO ORDER:
Send check or money order. Add 3.00

shipping and handling. California

residents add 6% sales tax. COD

Foreign orders add $10.00.

No foreign COD's.

VIC 20 is a registered trademark of Commodore Business Machines, INC.

FREE

WRITE FOR FREE Cs,

CATALOG OF VIC 20

and C64 PRODUCTS

• SOFTWARE

• HARDWARE

• PROGRAMMING AIDS

• OPERATIONALAIDS

• SUPPLIES

• MEDIA

• BOOKS

COMPATIBLE

CYSTEMS

Incorporated
P.O. Box 2070 • Dept. C

Saratoga, CA 95070

(408) 255-2024

COMPUTER DISCOUNT
TOLL FREE 1-800-621-6131 FOR ORDERS

4251 W. Sahara Ave., Suite E Las Vegas, Nevada 891 26

MONDAY THROUGH SATURDAY • 9 AM TO 6 PM

ATARI

1200N Rebate $259

800X1 Call

600XL Call

1050 Disk Drive 359

410 Recorder 72

B30 Modem 129

BSD Interface . . .199

1025 Printer ., . . . 479

1027 Printer D/W 349

ATARI SOFTWARE

Assembler Editor 147

Syn Assembler 39

Macro Assembler & Text ... £9

Word Processor 102

Conversational Languages .... 47

Poc-Man 30

Centipede 30

Bieakout 26

Spoce Invoders .... 26

Computer Chess . 26

Asteroids 26

The Bookkeeper 102

HARDWARE

C itoh Prowriier S379

Net. B023A 439

Banana Printer 199

Invit. lo Programming 1 20

Invir. to Programming 283 ... 22

Home File Manager 36

Atori Speed Reading 54

Juggles House (D.{.) 22

Juggles Rainbow 27

On 30

Atari Writer 72

Viskolc 160

Dnln Perfect 75

Letter Perfect 105

Home Accountant . ; 4B

Elephant Disc s/s 20

Donkey Kong (new) 35

Dig Duo 30

Miner 7D49 34

Costle Wolfenstein 22

Choplifter (ct) 30

Serpentine |ct] 30

Apple Panic (d) 39

Arcade Machine (dj 39

Wizard £ the Princes; jd) .' 25

Ulysses I Golden Fle«e(d) .... 79

COMMODORE 64
Comm 64 1229

?541 0.0 2«

1575 Printer 249

1701 Monitor 2S9

Vic 20 .90

Dotosette 59

1(00 Modem 85

HES Mon Yl

Paper Clip w/p 115

Calc Result 140

Sysies (utility)

Renaissance 30

Fiooger 33

Jawbreaker 24

Ft. Apocalypse 30

Pharaoh's Curse 30

Type Attack 30

B1 Nuclear Bomber 17

Midway Campaign .' 12

TelengorrJ

Dovid's Midnight Mogic

Chopiiftei

Serpentine

Retro Ball

Turtle Graphics II

Hes Write! . .

GritJrunner

Temple of Apshai .

Jump Man

Zork 1,2,3

New Educational Programs

Purchases can be made by check, money order, C.O.D.

Carte Blanche and Diners Club. 1 -702-367-221 5



520 DATA 1,3,6,2,1,4,6,2,3,4,1,5,1

4,6,7,1,4,6,2,1,3,6,9

530 DATA 1 . 1,4,5, 1 ,4,6,2,3,4, 1 ,5, 1

4,1.5,1,4,6,9

540 DATA 1,4,6,2,3,6,1,5,1,4,6,7,3

4,6,2, 1,4,3,7, 1,4,6,9

550 DATA 1,4,3,7,1,6,4,5,6,3,6,2,4

6,1,5,1,4,6,9

560 DATA 1,4,3,7,6,3,6,2,4,6,1,5,1

3,6,7,3,6,1,5,1,4,6,9,8

570 READ RR

5S0 ON RR GOTO 650,590,730,780,610

860,640,940,1040

590 Y=12

600 GOTO 990

610 Y=14

620 GOTO 990

630 Y=13

640 GOTO 990

650 Y=l

660 RANDOMIZE

670 IF RND>.35 THEN 700

680 Y=3

690 RANDOMIZE

700 IF RND<.75 THEN 720

710 Y=2

720 GOTO 990

730 Y=10

740 RANDOMIZE

750 IF RND>.4 THEN 780

760 Y=ll

770 GOTO 990

780 Y=4

790 RANDOMIZE

800 IF RND>.35 THEN 820

810 Y=5

820 RANDOMIZE

830 IF RND<-75 THEN 850

840 Y=6

850 GOTO 990

860 Y = 7

870 RANDDMIZE

880 IF RND>-35 THEN 900

890 Y=8

900 RANDOMIZE

910 IF RND<-75 THEN 930

920 Y=9

930 GOTO 990

940 PRINT "<5 SPACES!! WELL, THAT'S A

LL"

950 PRINT M<4 SPACESJHOPE YOU LIKED

IT! ! "

960 PRINT "RUN IT AGAIN AND HEAR FI

VE "

970 PRINT " (B SPACES:: MORE SONGS."

980 END

990 FOR 1=1 TO 9 STEP 3

1000 CALL SOUND<P,X(Y,I),2,X(Y.I+i>

1010 CALL SOUND(P.X(Y,I),30,X(Y,I+2

) ,2)

1020 NEXT I

1030 GOTO 570

1040 CALL SOUND(1800,196,2,494,2,78

4, 2)

1050 FOR T=l TD 800

1060 NEXT T

1070 K0L=INT(RND*S)+8

1080 CALL SCREEN(KOL)

1090 GOTO 570 Q

Put a Monkey Wrench
into your ATARI 800
Cut your programming time from hours to seconds, and have 18 direct

mode commands. All at your linger tips and all made easy by the

MONKEY WRENCH II.

Trie MONKEY WRENCH !l plugs easily into the

right slol of your ATARI and works with 1he

ATARI BASIC cartridge.

Order your MONKEY WRENCH II today and

enjoy the conveniences ot these 18 modes:

• Line numbering

• Renumbering basic line numoe's

• Deletion of line numbers
• Variable and current value display

• Up and down scrolling of basic

programs

• Location of every string occurrence

• String exchange

• Move lines

• Copy lines

• Special tine formats and page numbering

• Disk directory display

• Margins change
• Memory test

• Cursor exchange
• Upper cose lock

• Hex conversion

• Decimal conversion

• Machine language monitor

The MONKEY WRENCH 11 also contains a
machine language monitor with 16 commands

that can be used to interact with the powerful features

of the 6502 microprocessor

8K in 30 Seconds
for your VIC 20 or CBM 64

IfyouownaViC 20 or oCBMWand have oeen concerned

about the high cost of a disk to store vour D'ogroms on

worry you'self no longer Now there's 'he SABS'T The HA36I1
comes in a cartridge ana at a much, much lower price

than the average disk Andsoeed tms is one tost RABBIT

With the RABBTyOu con lood ana sio-e on your CBM
ddasette an 8K progrom in almost 30 seconds compared
to the current 3 minutes ot a VIC 30 o< CBM M. almost as
fast as tne 1W1 diskdrive

The RA3BIT is easy to install, allows one to Aooer.d

3asc Programs, woiks with o* without Exoansicrc
Memory, and provides two dala die ^odes The

■JAB&T is not only fost but reliable

"he RaDOit fcrihe VIC 20 contains on e-oansion con
nector so you can simultaneously u« you' memory Doard. etc) $39.95

MAE
NOW

THE BEST

FOR LESS!

$59.95 \
A

For CBM 64, PET, APPLE, and ATARI
Now, you can have the same professionally designed Waco

Assembler 'Editor os used on Space Shuttle projects.

• Designed to improve Programmer Productivity
• Similar syn'ai and commands - No need to releam Deculia'

syntaxes and commands when you go from PET lo A^PLE to

ATARI
• Coresident Assembler/Editor - Nc need to lood the Editor, then

the Assembler, then the Editor, etc

• Also incudes Word Processor, Relocating Icade*. and mui

mo'e

• Powerful Editor. Macros. Cond tronal and Interactive
Assemoiy and Auto - zero page adO'essmg

Still not convinced, send tor our free soec sheel1

\

3239 Linda Dr.

Winston-Salem.N.C. 27106

(919)924-2889 (919)748-8446

Send for free catalog!

WS4"

170 COMPUTE! January 1984



Your ATARI Discount Software Store
That's As Close As Your Phone!!

ATARI 800 48K

ATARI TOUCH TABLET

ATARITRAK-BALL

COMMUNICATOR II

REMOTE CONTROL JOYSTICK

ATARI 800XL 6dK

ATARM050 DISK DRIVE ....

ATARI 850 INTERFACE

ATARI 1010 RECORDER ....

HOME MANAGER KIT

ATARI 1027 PRINTER

CALL
59 95

49 95

CALL

CALL

CALL

CALL

CALL

77 00

64 95

289 00

MOSAIC
64K Ram/400 149.00

64K Ram - Gable Kit/400/800 169.00
48K Ram Kit 94.00

16/32 Expander 64.95

32K Ram 77.95

Mosaic Adaptor 49.95

64K Ram Utility Software -

Superdrive & Handyman Calf!!

KOALA TOUCH TABLET 69.95

DISK DRIVES: PERCOM, RANA, TRAK, ASTRA CALL FOR PRICES.

INTERFAST I

Programmable Printer Interface

w/4K Buffer 139.00

PRINTERS

PROWRITER 8510 AP ... CALL

AXIOM AT-100

w/Parallel Port 229.00

GEMINI 10X CALL

OKIDATA PRINTERS .... CALL

i
1
S

Every month, we select the Super Specials

This month, YOU CAN PICK YOUR OWN!!!
USE THE CHART BELOW TO DETERMINE THIS MONTHS SPECIAL PRICE!!

U3GIC
Sirius

BRflflH Inc.

Software

IF THE RETAIL PRICE IS: SUPER SALE PRICE IS: The following companies do not

qualify for the Super Sale:

ATARI

APX

PARKER BROTHERS

ELECTRONICS ARTS

LJK

And stlU no surcharge tor credit cards

Prices effective now through January 31. 1984

Mastercard/VISA

, Order Toll Free
800-558-0003

In Wise. Call

414/351-2007
ORDERING INFORMATION: To order by mail, send money order, certified cneck. or persona I check (allow
14 days lo clear) toCOMPUTABIUTY Include $2.50 shipping on all software orders Include 3% shipping on all
hardware orders, minimum S2 50 Mastercard and Visa please include card numoer and expiration date Wl

COMPUTABILITY

PO Box 17882 residents please add 5% sales tax Canadian, APOS FPO software orders include 5% shipping minimum S5.00. c
Milwaukee. Wl 53217 All other foreign software, please add 15% shipping, minimum S7 00 (US Funds only) Prices subject to Change C)dl

without notice

ORDER HOURS

Mon-Fri 11-7 PM (CST)

.12-5 PM



Hidden

64 Memory
Alon R and Julie R Krauss

BASIC programmers can POKE data into the Commo

dore 64'$ hidden RAM, but retrieving that data requires

switching between blocks of RAM and ROM. The

machine language program given here makes it easy

to do what BASIC can't do directly—giving you an

extra 20K.

The Commodore 64 contains 24 kilobytes of

Random Access Memory (RAM) which cannot

immediately be used by BASIC. However, that

memory is accessible to the VIC-II chip, so it seems

an ideal place to store a high-resolution (bit

mapped) screen (as well as other large arrays of

data). The catch is that although it is possible to

move data into this area using POKE statements,

you can't retrieve all of it directly using BASIC. In

this article we describe a technique which makes

most of this large block of memory available to

the BASIC programmer.

How To Get Five Quarts To A Gallon

The microprocessor in most smaller computers,

including the Timex 1000, IBM PC, and DEC

PDP-11, has 16 or fewer memory address lines.

So these computers can address no more than

216—64K—bytes of memory directly. The more
expensive machines appear to have a larger

addressable memory because their memory-

management circuitry and operating systems

allow them to switch blocks of memory into and

out of their actual address space. The inexpensive

Commodore 64 has no special Memory Manage

ment Unit, yet it is able to address 20K of Read

Only Memory (ROM) and numerous I/O chips

plus 64K of RAM. This is like filling a one-gallon

pitcher with five quarts of water. It works because

the microprocessor can switch between various

blocks of ROM and RAM even when they have

the same addresses.
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In its normal configuration, the first 2K of the

64's memory is used as a work area for the Oper

ating System, and for screen memory. Of the re

maining RAM, locations 2048 through 40959 are

the programmer's BASIC area. The space above

40959 contains 4K of RAM (addresses 49152-53247)

which is not contiguous with BASIC'S dedicated

area and can be accessed by BASIC only via PEEKs

and POKEs; by the ROM BASIC interpreter

(40960^9151); by the Kernal Operating System

(57344-65535); and by the Input-Output (I/O) cir

cuitry (53248-57343). However, there is another

20K of RAM which is similarly addressed; to be

used, it must be switched in and out of the ROM-

masked space. This chore is handled by registers

at locations 0 and 1.

What The Pointers Mean

Although the extra RAM isn't directly available to

BASIC, data may be stored there by using the

POKE instruction. However, a PEEK of one of

these locations will return the value stored at that

address in ROM. In order to have access to the

corresponding RAM, it is necessary to set a pointer

so that the processor will ignore the ROM. Bits 0,

1, and 2 of location 1 are the pointers. Their func

tions are as follows:

Bit

0

1

2

Value

1

0

1

0

1

0

Meaning

Indicates normal BASIC ROM

Indicates noncontiguous RAM

(addresses 40960-49151)

Indicates Kernal ROM

Indicates underlying RAM

(addresses 57344-65535)

Indicates I/O chips

Indicates ROM character tables

(addresses 53248-57343)

If we wished to save a variable—call it A—at,

say, address 45000, and later retrieve it, we might

envision a routine like this:



SELECT CHOICE OR HIT SPACE FOR DEFAULT

NEW! For the Commodore 64

ANNOUNCING

CodePro-64

A new concept in
interactive visual

learning...

Now you can learn lo code in BASIC and develop

advanced programming skills wilh graphics, sprites and

music—visually. You learn by interacting with CodePro-

64, a new concept in interactive visual learning.

SEE PROGRAM EXECUTION

Imagine actually seeing BASIC statements execute

CodePro-64 guides you through structured examples ol

BASIC program segments You enter the requested data

or let CodePro-64 do the typing for you. (It will not let you

make a mistake.)

After entering an example you invoke our exclusive

BasicView7" which shows you how the BASIC program

example executes.

You step through and actually see the execution of

sample program statements by simply pressing the space

bar CodePro-64 does the rest

You see statements with corresponding flow chart

graphics and variable value disp'ays You learn by visual

examples.

EXTENSIVE TUTORIAL

CodePro-64's extensive tutorial guides you through

each BASIC command, program statement, and function.

You get clear explanations Then you enter program

statements as interactive examples. Where appropriate,

you invoke BastcView to see examples execute and

watch their flow charts and variables change.

By seeing graphic displays of program segment execu

tion you learn by visual example You learn faster and

grasp programming concepts easier with CodePro-64

because you immediately see the results of your input.

You control your learning You can go through the tutor

ial sequentially, or return to the mam menu and select

different topics, or use keywords to select language ele

ments to study. You can page back and forth between

screens within a topic at the touch of a (unction key.

CodePro-64 lets you follow your interests and prac

tice wilh interactive examples But you can never get

"lost". F! will always return you to the main menu. Once

you have practiced and mastered the BASIC language

elements you move or to more advanced concepts. You

learn about sprite and music programming.

SPRITE GENERATOR & DEMONSTRATOR

CodePro-64's sprite generator lets you define your

own sprites on the screen. You learn how to define sprites

and what data values correspond lo your sprite defini

tions. (You can then use these values to write your own

programs.) You can easily experiment wilh different defi

nitions and make changes to immediately seethe effects.

r
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128.255.1

133.60.161

1 134.CD.97

S 142.24.113

142.14.113

132.0,33
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128,0,1

2 126,0.1

1 2SS.255.255

ROW 31 COL H! DATA Q

F1 = »AIM F3 CURRENT FS-NEXT F7-PF FB-PB

We also help you learn to program with sprites by giving

you a sprite demonstrator so you can see the effect of

changing register values. You can experiment by moving

your sprite around in a screen segment, change its color

or priority, and see the effects of your changes. You learn

by visual examples.

MUSIC GENERATOR & DEMONSTRATOR

To teach you music programming CodePro-64 gives

you an interactive music generator and demonstrator

First we help you set all your SID parameters (attack/

decay, sustain/release, waveform, etc) Then you enter

notes to play and we show your tune graphically as it

plays, note by note, on the scale You learn by seeing and

hearing the results of your input.

OUR GUARANTEE

We guarantee your satisfaction. You must be

satisfied with CodePro-64 for the Commodore-

64 Try il for 10 days and ft for any reason you are

no! satisfied return it to us (undamaged) for a kill

refund. No risk.

Our music oemonstrator lets you experiment with var

ious combinations of music programming parameters

and hear the results You can quickly modify any of (he

SID register values to hear the effects of the change For

example, you could easily change waveform and attack/

decay values while holding all other SID values constant

By seeing your input and hearing the result you quickly

learn how to create new musical sounds and special

sound effects.

AND MORE...

We don't have enough space to tell you everything

CodePro-64 offers. You need to see lor yourseil BASIC

tutorials, graphics, sprites, music, keyboard review, sam

ple programs—the mam menu shown above gives you

just a summary of the contents of this powerful educa

tional product

Whether you're a beginning programmer or an experi

enced professional, CodePro-64 will help you improve

your Commodore 64 programming skills We're sure

because CodePro-64 was developed by a learn of two

professionals with over 25 years of software development

experience.

CodePro-64 is a professional quality educational pro

gram tor the serious student of personal computing And

it s fully guaranteed. Order yours today

HOW TO ORDER

Order your copy of CodePro-64 today by mail or phone

Send only $59.95 plus $3.00 shipping and handling to:

K A , i SYSTEMS MANAGEMENT ASSOCIATES
3700 Computer Drive. Dept, C
Raleigh. N C. 27609

Available on diskette only. MasterCard/VISA ac

cepted. For faster service on credit card orders call

toll free 1-800-SMA-RUSH (1-800-762-7874).

Commodore 64 is a trademark of Commodore Business

Machines. Inc

Ad no 733. Copyright 1983. SMA

Dealer inquiries invited.



10 POKE 45000,A :REM STORE THE VALUE

20 POKE 1,54 :REM SET POINTER TO RAM

30 A=PEEK(45000):REM GET THE VALUE

40 POKE 1,55 :REM RESTORE POINTER

50 END

This, though, amounts to sawing off the branch

we're sitting on. The result is a lovely crash.

It's easy to see why. Line 20 tells the processor

to look not at the BASIC interpreter in ROM, but

somewhere else instead. So when line 30 calls for

the BASIC PEHK instruction, it can't be found,

and the system hangs. If we change the pointer

for Kernal ROM or for I/O, we also crash.

Machine Language Makes It Easy

But the extra memory is too tantalizing to pass

up. Since we can't get at it properly from BASIC,

we'll try machine language (ML). We'll use a

BASIC loader for the routine, as in Program 1.

It works! We can now store data in the for

merly unavailable area of masked RAM. The ML

routine, which is only 14 bytes long, sets the ap

propriate pointer (bit 0 in this example) to ignore

the ROM (here, the BASIC interpreter). It then

puts the byte of data into a location normally ac

cessible to BASIC (since location 251 is in unused

zero page space, we chose that) and resets the

pointer. A disassembly of the machine language

for this routine is shown in Program 2.

Let's take a look at Program 1. Lines 100-120,

340, and 350 are not really part of our routine—

lines 100 and 110 give us some data to use in il

lustration, and line 340 prints the data that the

ML routine saved for us, just to prove it really

worked. The 4K of RAM beginning at location

49152 is unused, and since it is not contiguous

with the BASIC area, it can't be overwritten by

BASIC; so we've chosen to put our ML there.

Line 130 sets location 49152 as the starting location

for the machine language routine.

Lines 140,160, 170, and 180 determine what

value location 1 should contain, and put that value

in BL. The numbers in the DATA statements (lines

190 and 200) are the bytes of ML (in decimal).

Three of these are 0. The first (shown as 00 for

prominence) will hold the block pointer, BL. The

second and third, 000 and 0000, will hold the low-

order and the high-order bytes, respectively, of

the address of the target masked-RAM location.

Lines 210-240 POKE the ML into place. Line

250 inserts the value of the block pointer into byte

2 of the ML routine. Lines 260 and 270 calculate

the high- and low-order bytes, respectively, of

the target address; lines 280 and 290 POKE them

into place. Line 300 disables interrupts so that the

keyboard will not be scanned during execution of

the machine language routine; this obviates the

possibility of the system's hanging should the

scan interrupt occur at the wrong moment.
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The innocuous-looking line 310, the system

call, signals the real action—here is where we

branch out to perform our machine language

routine. When the subroutine is finished, it re

turns control to BASIC. Now we can get our data

whenever we need it: It has been left in location

251 for us.

Note that the ML could reside virtually any

where—even in masked RAM. If it is placed within

the normal BASIC area, of course, the appropriate

BASIC pointers should be altered to protect it.

From line 140 on, the routine is perfectly general

and may be used to read the value stored at any

RAM address within the range 0-65535, except

for that lying beneath the I/O area (53248-57343).

To see the underlying 4K of RAM in this area

would require another technique, since there are

three layers of memory here; our routine uncovers

the second layer and lets us look at Character

ROM directly. This could be useful in programs

using custom-character routines, in order to restore

portions of the ROM character table selectively.

Finally, we must note two things. First, this

routine may be used to read memory locations in

which either the BASIC program or the ML routine

resides. However, we must not permit a POKE

instruction (for example, line 120) to alter the pro

gram unless we specifically wish to do so. Also, if

we POKE to a location in the I/O area, we may

drastically alter our output.

Program 1: ML Access To Hidden RAM

100 A=3fl5 SPACES}:REM{2 SPACES}PUT DESIR

ED DATA BYTE IN VARIABLE "A"

110 AD=45000{10 SPACES}:REM{2 SPACES}WE'L

L SAVE "A" AT LOC. 45000 (IN MASKED R

AM)

120 POKE AD,A{9 SPACES}:REM{2 SPACES}SAVE

"A"

130 MS=49152{10 SPACES}:REM(2 SPACES}MACH

INE CODE WILL BE LOADED STARTING AT L

OC. 49152

140 IF 40959<AD AND AD<49152 THEN BL=54:

{SPACEjGO TO 190
145 REM{21 SPACES}LOCATION 1 WILL CONTAIN

BLOCK POINTER, BL

150 REM[21 SPACESjBL = 54 — BASIC INTERP

RETER ROM OUT

160 IF 53247<AD AND AD<57344 THEN BL=51:

{SPACE}GO TO 190

165 REM(21 SPACESlBL = 51 — I/O ROUTINES

OUT

170 IF 57343<AD AND AD<=65535 THEN BL=53:

GO TO 190

175 REM{21 SPACESjBL - 53 — KERNAL ROM O
UT

180 BL = 55{11 SPACES}:REM{2 SPACESjWITHI

N NORMAL BASIC AREA

190 DATA 162,00,134,1 :REM{2 SPACESjMACHI

NE LANGUAGE ROUTINE

200 DATA 174,000,0000,134,251,162,55,134,

1,96

210 FOR 1=0 TO 13(5 SPACES}:REM{2 SPACES}

LOOP FOR BASIC LOADER



GET THE BEST FOR YOUR COMMODORE 64

BUSINESS

- FINANCE CALC 64 • Disk

' DATA BASE 64 • Disk

• MANAGEMENT SYSTEM 64 • Disk

' FAMILY PAC 64 |3 in 1) • Disk

(CHECKBOOK. RECIPE. EOU-GAME)

' CHECKBOOK EASE 64 • Disk

HESWRITER 64 • Cart.

KESMON 64 • Carl.

HE5 MODEM • Cart.

TURTLE GRAPHICS II • Carl

QUICK BROWN FOX (W P.) • Carl.

WRITERS ASSISTANT (W P ) • Disk

FILING ASSISTANT • Disk

INVENTORY PACKAGE • Disk

TOUCH TYPING TUTOR • Disk & Cass.

CALC RESULT EASY • Carl

CALC RESULT ADVANCED • Disk

PAPERCLIP (W P ] • Disk

M'FILE • Disk

WORD PROI3 (W P ) • Disk

SPELL RIGHT PLUS lOICTIOfJARY] • Can.

DELPHI'S ORACLE (DATA BASE) • Disk

TIME & MONEY MANAGER • Disk

OMNICALC iSPREADSHEETi • Disk

CARDCO PRINTER INTERFACE

S45.95

49.95

45.95

45.95

29.95

29.95

25.95

67 95

39.95

45.95

59.95

67.95

77.95

18.95

67.95

127.45

99.95

94.95

71.95

49.95

125.95

55.95

79.95

54 95

POLICY

All orders are snipped U PS Shipping charges are $2.00 for

prepaid orders and S3.25 lor C.O.O. For fast delivery send

money order, certified check or credit card

Please allow approximately iriree weeks for clearance on

personal checks

All items are subjeci to availabilily and price change Thanks

lor ordering from House of Soliware1 Call for free catalog1

EDUCATIONAL

HUNDREDS MORE AVAILABLE

SNOOPER TROOPERS I, II • Disk

KINDERCOMP • Disk & Crl

IN SEARCH OF MOST AMAZING THING • Disk 26.95

PROGRAMMING KIT I • Disk 19 95

FACEMAKER • Disk 22.95

KIDS ON KEYS • Cart. 29.95

FRACTION FEVER ■ Cart. 29.95

PIPES • Carl 29.70

ENGLISH INVADERS • Disk & Cass. 21.95

DUNGEONS ALGEBRA DRAGONS • Disk & Cass. 19.95

UP FOR GRABS • Cart. 29,95

BENJI'S SPACE RESCUE • Disk 29.95

®

HOUSE Of
SOFTWARE

■From EN-TECH Software

ENTERTAINMENT

STUDIO 64 .MUSIC VAKER) • Disk & Cass. S29.95

GAME DESIGNER • Disk & Cass.

GRIDRUNNER • Cart 20.25

TEMPLE OF APSHAl • Disk

UPPER REACHES OF APSHAl • Disk 13.50

CURSE OF RA • Disk 13.50

ASTROBLITZ • Carl.

SAVE NEW YORK • Cart. 2970

PERSONALITY ANALYZER • Disk 28.00

PHANTOM KARATE DEVILS • Disk 29.70

PLANETFALL • Disk 38.20

ENCHANTER • Disk 38.20

SEA FOX • Disk 33.95

CHOPLIFTER • Disk 33.95

PROTECTOR II • Disk & Cass. 24.95

TELENGARD • Cass. 16,95

FROGGER • Disk & Cass. 22.95

FORT APOCALYPSE • Disk & Cass. 22 95

ROBBERS OF THE LOST TOMB • Disk 19.95

JUMPMAN • Disk 25 95

SWORD OF FARGOAL • Disk S, Cass. 20.25

PAKACUDA - Disk & Cass.

SURVIVOR • Disk & Cass. 22.95

PEGASUS ODYSSEY • Disk & Cass.

NEUTRAL ZONE • Disk & Cass. 27.95

COMPETITION PRO. JOYSTICK 17 95

To Order Call:

(213)768-8866

Or

Write To:

HOUSE OF SOFTWARE

9183 Mercedes Ave.« Arleta. CA91331

SHOW US A BETTER PRICE AND WE'LL BEAT IT!

IF IT'S FOR THE COMMODORE 64

AND IT'S GOOD, IT'S PROBABLY

MANAGEMENT SYSTEM B4

This integrated business program gives you Che computer power

once reserved for large corporations. Capabilities include invoicing,

inventory control, and customer mailing lists. Disk S69.95

FINANCE CALC 64

The leader in home and business financial analysis. You can have

up Co 1*3"SQ itemized expenses and pnnc 1O85 different financial

repofts and bar graphs. In addition, ic keeps end compares as

many as 12 taudgecs ac once. Disk S59.9B

□ATA BASE G4

A perfect record system for any business or home, ic can store

up to 1 £OO records and has up Co 2D Fields for- each one. A special

label and reporc designer >s included. Ic can also merge with popular

word processors. Disk $59.95

GAME DESIONER 84

Use to animate IS spntes and design colorful background screens.

Several game sub-routines included. Disk 535.35

STUDIO G4 SERIES

Anyone can now create music as beautiful as Che most advanced

programers could one year ago!! Just play and the computer will

instantly write che music on the screen. Included are powerful

features Ike block move, single note editing and scrolling. It will save

and recall, add music co your own programs and print lead sfieecs.

Disk S39.9E

FAMILY PAK [3 in 1] [ALL] S55.9B

Three of the finesc home programs available:

■ CHECKBOOK EASE 64

Handles over 13OO transactions. Prints statements, end ell types

of checks, and 4Q expense categories. S39.S5

• RECIPE KEEPER

Searches by ingredient, category or name. Calculates

measurements for different serving amounts end prints copies.

• SPACE MATH 64

Learn math, explore Che universe, dance to Che music and waCCh

the show.

BABIES OF THE DIRT

An earthquake sucks you Co che center of che earch. To escape

you muse baccle the BABIES OF THE DIRT. But. don-t miss or its

doomsday! Watch ouC for cheir mother. 939.95

NOTE: PROGRAMS ARE COMPATIBLE WITH ALL PRINTERS AMD UTILIZE FULL-SCREEN PROCESSlMG.

P.O. BOX SSI, SUN VALLEY, CA 31353 • [213] 768-6646



220 READ ML(11 SPACES}: REM{ 2 SPACES J.GET N

EXT BYTE OF M. L. ROUTINE

230 POKE (MS+I),ML{4 SPACES):REM

{2 SPACESjPUT M. L. BYTE INTO PLACE

240 NEXT

250 POKE(MS+1),BL{5 SPACES}:REM{2 SPACES}

STORE BLOCK POINTER IN 2ND BYTE OF M.

L. ROUTINE

260 HA=INT(AD/256){4 SPACES}:REM

[2 SPACES}HIGH-ORDER BYTE OF MASKED-R

AM ADDRESS

270 LA=AD-256*HA{6 SPACES}:REM{2 SPACES}L

OW-ORDER{3 SPACES}"(3 SPACES}"

[4 SPACES}"{5 SPACES}"[4 SPACES}"
280 POKE MS+5,LA{6 SPACES}:REM{2 SPACES}P

UT ADDRESSES INTO M. L. ROUTINE

290 POKE MS+6,HA

300 POKE 56333,127(4 SPACES}:REM

{2 SPACESlDISABLE INTERRUPTS

310 SYS(MS){11 SPACES}:REM{2 SPACES}EXECU
TE M. L. ROUTINE

320 POKE 56333,129(4 SPACES}:REM

{2 SPACES}RE-ENABLE INTERRUPTS

330 A=PEEK{251){7 SPACES}:REM(2 SPACES}RE

AD THE DATA BYTE

340 PRINT A

350 END

Program 2: Disassembly Of ML Routine

LDX #500 ;BLOCK POINTER TO X REGISTER

STX $01 ;STORE IN LOCATION 1

LDX $0000^CONTENTS OF MASKED RAM TO X-REGISTER

STX $FB rSTORE IN LOCATION 251 (DECIMAL)

LDX #$37 ;NORMAL VALUE OF POINTER (55 DECIMAL)

STX $01 ;RESTORE NORMAL VALUE TO LOCATION 1

RTS ;RETURN TO BASIC ©

ATTENTION C-64 PROGRAMMERS!
If you have a professional quality unique computer program for the

Commodore 64, we would like to discuss the possibility of publishing

your entertainment, educational, or home/small business program for

mass market distribution.

Timeworks is a leading publisher of Commodore 64 (and other)

Software with over 100 field representatives servicing mass merchants

and retail chains in the U.S. and overseas. Our products are sold in over

2500 retail outlets, computer stores, and chain stores.

Time works prides itself on quality software and effective merchan

dising. Our packaging is accepted as some of the most creative in the

industry.

Let Timeworks put your program in major stores across the country and

overseas.

For more information, contact me on our Programmer's Hot Line, or

write lo Vic Schiller, Vice President, Development.

Programmer s r
800-323-9755

TIMEWORKS. INC. 405 Lake Cook Road (Deerfteld, IL 60015 t (312) 291-9200

MEMOREX
FLEXIBLE DISCS
WE WILL NOT BE UNDER

SOLD!! Call Free (800)235-4137

for prices and information. Dealer

inquiries invited and CO D's

accepted

PACIFIC
EXCHANGES

100 Foothill Blvd.
San Luis Obispo. CA

93401. InCal. call
(800) 592-5935 or
1805) 543-1037

ITfie
[bniputer.
fjetmork

BUSINESS APPLICATIONS FOR THE

COMMODORE 64 AND VIC 20

RELIABLE!! NEW!!

PARALLEL INTERFACE — $49.95 • New from Data 20. a Parallel interface for the unbelievable low price of $49.9511 Easy to
use, simply plug it in—no software to load or switches to configure. Translates the Commodore character set to ASCII-

appears to the system as a 1525 Printer. Make printing with your Commodore 64 EASY.

INVENTORY MANAGER SOFTWARE — $99.95 • Having trouble keeping track ofyour inventory ex hobby collections? If so,

our ■'Inventory Manager" will solve your problems. The Inventory Manager is designed to work with either the Commodore 64

or the VIC 20with 16k & 40/80 Column expander. It gives you complete control of 2500 separate item files with 99.999 items

per file. Generate reports by vendor or department. 1000 vendor possibilities, one-step posting process.

THE BESTWORD-PROCESSOR FORCOMMODORE 64 - ONLY $29.95 • The Data 20Wordmanager has features found
in word processors costing many times more. Features like on-screen editing (what you see is what you get), right justify,
search & replace, block move and copy as well as many more This package also includes integrated mailing list
system—produces form letters fast. All files compatible with 80 Column version that comes free with Data 20 80-Column

products. (See below)

80-COLUMN SCREEN EXPANSION FOR COMMODORE 64 ORVIC 20 • Install the Data 20DisplaymanagerlnyourV!C
20 and you will upgrade your system to 40 or 80 Columns, plus ASCII terminal emulator, screen print feature, and

Wordmanager software for 80-Column wordprocesslng. 8K of expansion RAM optional.

The video Pak 80 and the Z-80 Video Pak are designed for the Commodore 64, giving you all the above listed features, also
Including the FREE Wordmanager Software and Integrated Mail List Program. The Z-80 Video Pak Includes all the standard
features, but adds a Z-80 microprocessor and a CP/M compatible operating system.

The Computer Network

P.O. Box 9840

Fountain Valley. CA 92708

Call Toll Ftee 800-221-9948

in California 714-855-4366

If you want your 64 to do more than

play game*. The Computer Network

ha« what you warrtll



COMPUTED first Book of

—COMMODORE—

64

COMPUTERS

First BookOf Commodore 64
$12.95

B.

oio

eth

The Commodore 64 is a powerful home com
puter. Its state-of-the-art features include sprite

graphics and an advanced musical synthesizer

chip. COMPUTEi's First Book of Commodore 64

is the definitive resource guide for owners and

users of the 64. It includes some of the best

articles and programs from COMPUTE! Maga

zine and COMPUTE'S GAZETTE, plus many

more that have never before appeared in print.

First Book OfCommmodore 64 contains

something for everyone: BASIC programming

techniques; data storage programs; examples

of sprite graphics and musical synthesis; infor

mation about writing games, using peripherals,

and working with many utilities {including a

machine language assembler and a monitor);

a complete memory map; and advanced

programming techniques. Also includes many

ready-to-type-in programs and games.

Ifyou are a Commodore 64 owner who

wants to learn more about using your computer

to its full potential, this is the book for you.

Now Available From COMPUTE! Books

• COMPUTEVs First Book Of 64 Sound & Graphics S12.95

Clear explanations to help you use all the 64's powerful sound and video
features. Plus great programs for music synthesis, hi-res art, and sprite and
character design.

• COMPUTE! s First Book OfCommodore 64 Games S12.95
Packed full of games: Snake Escape. Oil Tycoon, Laser Gunner, Zuider Zee.
Arcade-action machine language games for fast hands; strategy games for
sharp minds.

• COMPUTED Reference Guide To 64 Graphics S12.95

A complete, step-by-step tutorial for programming graphics. You'll like the clear
writing, the example programs, and the full-featured sprite, character, and
screen editors.

• Creating Arcade Games On The 64 S12.95

The principles and techniques of fast-action game design, including custom

characters, movement, animation, joysticks, sprites, and sound. With complete
example game programs.

• Commodore 64 Games For Kids S12.95

Dozens of games for kids of all ages, making this an instant library of educational

software. Learning, creativity, and excitement.

HowTo Order

COMPUTE! Books are available at bookstores, newsstands, and computer
stores nationwide. If your local store has run out of COMPUTE! Books or does not carry them, you can order them directly:

By Mall. Send a check or money order in U.S. funds (no cash please) to: Order Department, COMPUTE I Books. P.O. Box 5406. Greensboro,
NC 27403. Please include $2 shipping/handling for each book you order. All orders must be prepaid. (C.O.D. orders are not accepted.)
Allow 4-6 weeks for delivery.

By Phone. If you have VISA, MasterCard, or American Express, call our toll-free number 800-334-0868 (919-275-9809 in NC)
between 8:30 AM and 4:30 PM, EST. Your order will be processed promptly; we will bill your credit card (plus S2 shipping/handling).
Allow 4-6 weeks for delivery.

© I9B3 Commodore 64 is a uademaik of Commodore Elecrrontci.

COMPUTE! Publicationsjnc.&
One of the ABC Publishing Companies



MACHINE LANGUAGE
Jim Butterfield, Associate Editor

FACTORS:
AMachine Language

Factoring Program

Parti

Machine language is known for its speed. Some

times we overlook another advantage of machine

language: the ability to do things that BASIC

can't.

This program—for PET/CBM, VIC, and Com

modore 64^-runs quickly because of Us machine

language structure. More importantly, it breaks

through a boundary of conventional BASIC: It

allows numbers up to 19 digits long to be entered

and used for computation.

In fact, the program can deal with slightly

over 19 digits. The highest number it will take is:

18,445,055,223,849,287,685

The program finds the prime factors of any

number entered. If the number is prime, the pro

gram will simply repeat it. Users should know

that numbers over 12 digits orso can take a very

long time to factor, especially if they are prime.

The RUN/STOP key will take you out of the pro

gram if you get bored (very large numbers could

take up to 24 hours!).

Students of machine language will find sev

eral useful modules in the program: a numeric

input, a numeric output, and a division sub

routine. But you don't need to be a machine lan

guage buff to use it, of course.

You'll need a monitor to enter this program.

Once it's safely saved on tape or disk, the monitor

is no longer needed; it's there only to help you

get the program in place. Any convenient monitor

will do: the built-in monitor in PET/CBM models,

Tinymon, Supcrmon, VICmon, HESmon, etc.

VIC users may need to adjust slightly; many VIC

monitors present memory locations five at a time,
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and the memory printout here gives them in

groups of eight.

The method is generally a simple one of trial

division. We divide by two, by three, by five,

searching for an "exact" result (no remainder).

After that, we use a cyclical method of generating

divisors. For example, if we have established that

a number will not divide by 3, there's no point in

trying divisors of 9 or 15.

When numbers get big, there are more effi

cient methods of looking for factors, but they are

not used in this simple program. Even if more

advanced methods were used, very large numbers

are hard to crack. There's no guaranteed way to

factor a huge number within a reasonable amount

of time.

Machine language nuts will easily be able to

extend this program to allow more digits: 50, 100,

or whatever. But for really large numbers, time

catches up with you.

How To Enter "Factors"

For the PET/CBM, enter Program 1 using a

machine language monitor. After it has been en

tered, set the BASIC pointers with:

.:0028 01 04 6D 07 6D 07 6D 07

Then return to BASIC and save Factors to tape or

disk like a normal BASIC program.

For the VIC-20 and Commodore 64, type in the

following commands before entering Program 2.

POKE 4608,0:POKE 43,18:NEW

Now switch to any machine language monitor,

and enter the program.



KlflREHQUSE PRJCES
Calf us toll free for prices directly from our warehouse

inventory. Save on our volume purchases.

Largest selection of discounted hardware and software.

800-372-02141 ""£?"

W/A

SPECIALS

Coleco Adam

Gemini 15 printers $359.00

Elephant disk 10 pack $16.99

Call

A
ATARI

ICOLECO 1

COMMODORE

SANYO

NEC

and

more

HP

i
4
f
r
V ^ ■ \

^^/l////Mf//\

Send $1 for our complete catalog.

Computers and Software at warehouse prices.

8764 S.W. 133 STREET, MIAMI, FLORIDA 33156
(305)271-8072



Now enter the following memory changes:

.: 002B 01 12 6D 15 6D 15 6D 15

You may now return to BASIC and save the

program to tape or disk. When you load this pro

gram at a later time, you won't need any special

POKE commands; the program will adapt to any

configuration.

To use either the VIC/64 or PET/CBM version

of Factors, simply LOAD the program from tape

or disk and give the usual BASIC RUN command.

Next month we'll disassemble the machine

language for Factors to see how it works in more

detail.

Program 1: Factors—PET/CBM Version

0400

0408

0410

0418

0420

0428

0430

0438

0440

0448

0450

0458

0460

0468

0470

0478

0480

0488

0490

0498

04A0

04A8

04B0

04B8

04C0

04C8

04D0

04D8

04E0

04E8

04F0

04F8

0500

0508

0510

0518

0520

0528

0530

0538

0540

0548

0550

0558

0560

0568

0570

0578

0580

0588

0590

00 24

52 49

54 4F

41 4E

45 52

99 22

20 20

20 42

49 45

78 00

4F 20

49 54

45 52

00 99

45 20

00 97

55 54

4C 41

4D 42

04 96

20 54

56 45

47 20

04 A0

46 41

2E 00

31 32

00 00

00 81

00 00

84 10

00 00

A9 0D

A9 3D

00 9D

60 03

F0 17

11 20

05 A9

05 60

14 20

03 D0

A9 02

03 20

20 7A

4C 03

4C 03

00 18

03 9D

F5 8G

A2 03

04 64 00

4D 45 20

52 53 20

20 49 4E

22 00 46

20 20 20

20 20 20

55 54 54

4C 44 22

99 22 55

31 39 20

53 20 4E

53 22 00

22 4D 41

55 53 45

04 8C 00

20 56 45

52 47 45

45 52 53

00 99 22

41 4B 45

52 59 20

54 49 4D

00 99 22

43 54 4F

D5 04 AA

38 30 00

00 00 83

00 00 00

00 83 20

00 00 00

83 60 00

20 D2 FF

8D 4A 03

50 03 9D

CA 10 F4

20 E4 FF

C4 05 B0

3F 20 D2

A9 20 20

D2 FF A2

05 CA D0

20 7A 06

7A 06 90

06 90 3D

20 El FF

C8 C0 08

A9 IE A2

60 03 A9

4C 03 B9

7D 60 03

99 22 50

46 41 43

4F 46 20

54 45 47

04 6E 00

20 20 20

4A 49 4D

45 52 46

00 65 04

50 20 54

44 49 47

55 4D 42

79 04 82

59 20 42

44 20 2D

99 22 42

52 59 20

20 4E 55

22 00 B7

4D 41 59

20 41 20

AC 4F 4E

45 00 CA

54 4F 20

52 2E 2E

00 9E 20

00 00 81

40 00 00

00 83 20

00 00 00

00 00 00

00 00 82

20 BA 05

A2 0F A9

58 03 9D

20 El FF

C9 0D F0

03 4C ID

FF 4C 00

D2 FF A9

07 BD 50

F8 F0 El

90 4B A9

44 A9 05

A2 00 8E

F0 CA AC

90 12 A0

03 7D 60

00 CA 10

65 07 18

9D 68 03

0598

05A0

05A8

05B0

05B8

05C0

05C8

05D0

05D8

05E0

05E8

05F0

05F8

0600

0608

0610

0618

0620

0628

0630

0638

0640

0648

0650

0658

0660

0668

0670

0678

0680

0688

0690

0698

06A0

06A8

06B0

06B8

06C0

06C8

06D0

06D8

06E0

06E8

06F0

06F8

0700

0708

0710

0718

0720

0728

0730

0738

0740

0748

0750

0758

0760

0768

A9 00 CA

B0 C8 AE

A2 06 BD

10 F8 30

00 05 A9

9D 4C D2

C9 3A B0

0F A8 20

B0 30 20

07 18 BD

9D 50 03

20 0B 06

18 7D 50

58 03 A9

01 18 60

03 CA 10

0B 9D 6C

00 A0 00

03 D0 06

03 99 70

03 E0 08

0E 48 03

0B 3E 6C

03 38 BD

CA 10 F7

BD 6C 03

03 CA 10

D6 A2 07

FA 60 8D

49 03 20

03 ID 6C

D0 10 EE

70 03 9D

30 E0 A2

FD 64 03

49 03 F0

60 AD 4A

04 07 A2

70 03 CA

AD 4A 03

8D 4A 03

BD 68 03

F7 20 0F

F0 11 20

8E 77 03

20 0F 07

9D 70 03

09 A9 00

FA A0 3F

03 CA 10

BD 78 03

03 CA 10

E2 A2 00

03 48 4A

07 68 29

E0 0A 90

4B 03 D0

09 30 4C

0D 11 13

10 F5

57 03

50 03

03 20

23 20

FF C9

3D 20

BA 05

0B 06

50 03

CA 10

B0 15

03 9D

00 CA

A2 07

FA 60

03 CA

8E 48

E8 D0

03 E8

90 Fl

0E 48

03 CA

6C 03

90 0F

FD 68

F4 CE

3E 70

6B 03

15 06

03 CA

49 03

50 03

07 38

CA 10

03 20

03 20

07 BD

10 F7

20 D2

20 04

9D 74

07 AE

04 07

A9 5E

60 A2

CA 10

9D 78

A2 07

FA A2

7D 78

F4 D8

8E 4B

4A 4A

0F 20

EA 60

01 60

D2 FF

17 ID

20 7D 06

CA D0 0C

D0 05 CA

B9 06 4C

D2 FF A9

30 90 42

D2 FF 29

20 0B 06

B0 2B A2

7D 58 03

F4 B0 1A

A2 07 98

50 03 9D

10 F2 B0

18 3E 50

A9 00 A2

10 FA A2

03 BD 50

F8 BD 50

C8 EE 48

0E 48 03

03 18 A2

10 FA A2

FD 68 03

A2 03 38

03 9D 6C

48 03 D0

03 CA 10

A9 00 8D

A9 00 A2

10 FA AA

A2 07 BD

CA 10 F7

BD 70 03

F7 08 AE

D0 06 28

D2 FF 20

50 03 9D

4C 0F 07

FF A9 2A

07 A2 03

03 CA 10

49 03 CA

AE 49 03

20 D2 FF

07 A9 00

FA 60 A2

03 CA 10

18 3E 70

09 78 F8

03 9D 78

58 88 10

03 BD 78

4A 20 55

55 07 E8

D0 06 CD

EE 4B 03

01 07 0B

AA AA AA

Program 2: Factors—VIC/64 Version

1200 00

1208 52

1210 54

1218 41

1220 45

1228 99

1230 20

24 12 64 00

49 4D 45 20

4F 52 53 20

4E 20 49 4E

52 22 00 44

22 20 20 20

20 20 4A 49

99 22 50

46 41 43

4F 46 20

54 45 47

12 6E 00

20 20 20

4D 20 42
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COMPUTED

Machine Language For Beginners

Author: Richard Mansfield

Price: SI 2.95

On Sale: Now

One of the most exciting moments in com- ™T** L^.1 +
puting is when a beginner writes his or her | 3,Ol€^ Of Ir\r%-#"^v»*^-
first program which actually works... usually •■^■w VJi %-«V^B | LtJlltS
after hours of effort. A new world opens up.

But as beginners grow into intermediate

programmers and become more fluent in Preface
BASIC, they realize the language's limitations

- slow speed, and the lack of total control Introduction — Whv M-> k- i
over the inner operations of the computer. ' 7 ' iaCnine Language?

They often develop an admiration for the Chapter I: How Tn I |CA Tk- d . V"
fast, smoothly running machine language ' U5e ' nis tSook .
programs that mark commercial software. Chapter 2' Thn F. ir,^~ i
Unfortunately, too many people view ma- runaamentals y
chine language as mysterious and forbidding, Chapter 3" The Mnnir^
and they are reluctant to tackle it themselves. ' lunitor

COMPUTE! Books'latest release. Chapter 4: Addressing
Machine Language For Beginners, by CMFII6 37
Richard Mansfield, introduces newcomers Chapter 5" Arirhm^r;/-
to the challenges of machine language " "u""«tlC

with a unique approach. Aimed at people Chapter 6" The \r\*trur+\™ c
who understand BASIC, Machine Language instruction bet ,-.

S^S^i Chapter 7: Borr°w-g from BASIC . . 9
W ChaP«r 8: Building A Program '

you know how to do it in BASIC, you can Chapter 9* Ml Fmriw-J ' ' ' '
see how it's done in machine language. qt d a ci'r r- ^ulvaients

Machine Language For Beginners is a DM5IL. Commands
general tutorial for all users of computers Ann^nrT '^'
with 6502 microprocessors - with examples ^Ppenaices
for the Commodore 64, VIC-20, Atari 400/ .

800/I200XL, Apple 11, and PET/CBM. The A: Instruction Set ...
numerous machine language programs dm '49
will work on ail these computers. "■' "^apS

As a bonus. Machine Language For r . . 167
Beginners includes something that all fledg- *~: Assembler Programs
ling machine language programmers will n rs- 223
need to get started - an assembler. The L); Disassembler Programs
"Simple Assembler,"written in BASIC for p M f 6 237
the various computers, takes the tedium t: Number Charts
outof entering and assembling short c. m ■ 243
machine language programs. The book even *"• Monitor Extensions
explains how to use the built-in machine - T 253
language monitors on several of the com- ^J- ' he Wedge
puters. And it includes a disassembler pro- ° 335
gram and several monitor extensions. Index

This book fills the need for a solid, but
understandable, guide for personal com-^
puting enthusiasts. Mansfield is Senior

Editor of COMPUTE!. His monthly column.

"The Beginner's Page." has been one of COMPUTE! most popular features.

in the COMPUTE! tradition. Machine Language For Beginners has been .written
and edited to be straightforward, clear, and easily understood. It is spiral-bound
to lie flat to make it easier to type in programs.

Available at computer dealers and bookstores nationwide. To order directly call TOLL FREE 800-334-0868. In North Carolina
call 919-275-9809. Or send check or money order to COMPUTE! Books, P.O. Box 5406, Greensboro, NC 27403.

Add S2 shipping and handling. Outside the U.S. add S5 for air mail. S2 for surface mail. All orders prepaid. U.S. funds only.
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1238

1240

1248

1250

1258

1260

1268

1270

1278

1280

1288

1290

1298

12A0

12A8

12B0

12B8

12C0

12C8

12D0

12D8

12E0

12E8

12F0

12F8

1300

1308

1310

1318

1320

1328

1330

1338

1340

55 54

4C 44

99 22

31 39

53 2E

00 99

20 4E

20 54

4D 45

00 97

34 36

97 20

9C 00

28 C2

32 31

8B 20

32 30

81 20

20 A4

A9 20

00 97

AA 54

F3 12

36 34

AA AA

A9 0D

A9 3D

00 9D

60 03

F0 17

11 20

13 A9

13 60

14 20

54 45 52

22 00 5D

55 50 20

20 44 49

2E 22 00

22 4C 41

55 4D 42

41 4B 45

21 22 00

39 30 30

29 00 9A

34 36 2C

BC 12 A0

28 39 30

29 AC 32

54 B2 30

30 00 D5

4A B2 35

20 34 38

AB 31 00

20 4A 2C

29 3A 82

C8 00 9E

00 00 00

AA AA AA

20 D2 FF

8D 4A 03

50 03 9D

CA 10 F4

20 E4 FF

C4 13 B0

3F 20 D2

A9 20 20

D2 FF A2

46 49 45

12 78 00

54 4F 20

47 49 54

7D 12 82

52 47 45

45 52 53

20 54 49

8C 12 8C

2C C2 28

12 96 00

32 31 3A

00 54 B2

30 29 AB

35 36 3A

20 89 20

12 AA 00

34 38 34

36 34 20

E8 12 B4

C2 28 4A

20 4A 00

20 34 38

AA AA AA

AA AA AA

20 BA 13

A2 0F A9

58 03 9D

20 El FF

C9 0D F0

03 4C ID

FF 4C 00

D2 FF A9

07 BD 50

Top Quality

SolIware For

The Complete

Disk & Tape

Copy System!

Tape to Tape

Disk to Disk

Copies Programs or Data Files

■ Needs only 1 Drive or Tape Unit

■ Convenient Keystroke Prompts

• Fuliy Menu-Driven

■ Runs on VIC or 64

Utke Backup Copln \
olyour Tip*! or Dltktl

—T/D—

COPVujOAX

Does it all!

*34.95
Disk or Tape

Design Your Own

Muill-Color Sprites with

SPftlTCiuOftX

64

Sprite Builder!

• Program A Save Sprite Designs

• Complete Easy-to-Use Manual

• 2/3 Screen Work Space

• Append to Program Option

• Test Animation Feature

• Unsurpassed Resolution

$9Q O'l Includes Sample
f J. 9*1 Routines to Get

Disk Or Tape ^u Started!

TO ORDER: Specify Tape orDisk/Enclose Check orMoney Order

Postage & Handling is Included / CA Residents add 6% Tax

Sdntci 8drbora, CR 93130-1209'

1348

1350

1358

1360

1368

1370

1378

1380

1388

1390

1398

13A0

13A8

13B0

13B8

13C0

13C8

13D0

13D8

13E0

13E8

13F0

13F8

1400

1408

1410

1418

1420

1428

1430

1438

1440

1448

1450

1458

1460

1468

1470

1478

1480

1488

1490

1498

14A0

14A8

14B0

14B8

14C0

14C8

14D0

14D8

14E0

14E8

14F0

14F8

1500

1508

1510

1518

1520

1528

1530

1538

1540

1548

1550

1558

1560

1568

03 D0

A9 02

03 20

20 7A

4C 03

4C 03

00 18

03 9D

F5 8C

A2 03

A9 00

B0 C8

A2 06

10 F8

00 13

9D 4C

C9 3A

0F A8

B0 30

07 18

9D 50

20 0B

18 7D

58 03

01 18

03 CA

0B 9D

00 A0

03 D0

03 99

03 E0

0E 48

0B 3E

03 38

CA 10

BD 6C

03 CA

D6 A2

FA 60

49 03

03 ID

D0 10

70 03

30 E0

FD 64

49 03

60 AD

04 15

70 03

AD 4A

8D 4A

BD 68

F7 20

F0 11

8E 77

20 0F

9D 70

09 A9

FA A0

03 CA

BD 78

03 CA

E2 A2

03 48

15 68

E0 0A

4B 03

09 30

0D 11

05 CA

20 7A

7A 14

14 90

20 El

C8 C0

A9 IE

60 03

4C 03

7D 60

CA 10

AE 57

BD 50

30 03

A9 23

D2 FF

B0 3D

20 BA

20 0B

BD 50

03 CA

14 B0

50 03

A9 00

60 A2

10 FA

6C 03

00 8E

06 E8

70 03

08 90

03 0E

6C 03

BD 6C

F7 90

03 FD

10 F4

07 3E

8D 6B

20 15

6C 03

EE 49

9D 50

A2 07

03 CA

F0 03

4A 03

A2 07

CA 10

03 20

03 20

03 9D

0F 15

20 04

03 A9

15 60

03 CA

00 9D

3F A2

10 FA

03 7D

10 F4

00 8E

4A 4A

29 0F

90 EA

D0 01

4C D2

13 17

D0 F8

14 90

90 44

3D A2

FF F0

08 90

A2 03

A9 00

B9 65

03 9D

F5 20

03 CA

03 D0

20 B9

20 D2

C9 30

20 D2

13 20

14 B0

03 7D

10 F4

15 A2

9D 50

CA 10

07 18

60 A9

CA 10

48 03

D0 F8

E8 C8

Fl 0E

48 03

CA 10

03 FD

0F A2

68 03

CE 48

70 03

03 A9

14 A9

CA 10

03 A2

03 CA

38 BD

10 F7

20 D0

20 D2

BD 50

F7 4C

D2 FF

04 15

74 03

AE 49

15 AE

5E 20

A2 07

10 FA

78 03

07 18

A2 09

78 03

D8 58

4B 03

4A 4A

20 55

60 D0

60 EE

FF 01

ID AA

F0 El

4B A9

A9 05

00 8E

CA AC

12 A0

7D 60

CA 10

15 18

68 03

7D 14

D0 0C

05 CA

14 4C

FF A9

90 42

FF 29

0B 14

2B A2

58 03

B0 1A

07 98

03 9D

F2 B0

3E 50

00 A2

FA A2

BD 50

BD 50

EE 48

48 03

18 A2

FA A2

68 03

03 38

9D 6C

03 D0

CA 10

00 8D

00 A2

FA AA

07 BD

10 F7

70 03

08 AE

14 28

FF 20

03 9D

0F 15

A9 2A

A2 03

CA 10

03 CA

49 03

D2 FF

A9 00

60 A2

CA 10

3E 70

78 F8

9D 78

88 10

BD 78

20 55

15 E8

06 CD

4B 03

07 0B

AA AA



$u0h A Deal
Lowest Prices — Guaranteed!*

COMMODORE 64

PERSONAL FINANCE

Continental Home Accountant (D) $47

Continental Tax Advantage (D) $33

Continental FCM First Class Mail $29

Soltsync Personal Accountant (D&C) . . $23

Hesware Home Manager {D) $33
Timeworks Electronic Checkbook
(D&C) $17

Timeworks Money Manager (D&C] .... $17
M.S I Inventory ID] $16

Creative Household Finance (D) $23

Creative Household Finance (Cl $19

Creative Home Inventory (D) $13

Creative Home Inventory (C) $10

Creative Loan Analyzer (D) $13

Creative Loan Analyzer (C) $]0

WORD PROCESSING

Broderbund Bank St Writer (D) $45

Hesware Omniwriter (D) $49

Data 20 Word Manager (D&Ci $24

Quick Brown Fox (CTi $42

Rainbow Writers Asst (D) $49

Blue Sky Script 64 (D) $69

On Line HomeWord (D) $39

3

Hesware Multiplan (D) $75

Hesware Omnicalc (D) $37

MSI Practical (D&C) ... $35

MSI Programmable Spreadsheet (Di ... $55

B.SKY CALC Result Easy (D) $49

B SKY CALC Result Advd.(D) $99

Rainbow Spreadsheet Asst. (D) $49

Rainbow Spreadsheet wGraphics 1D| .. $89

LANGUAGES & UTILITIES

ELECTRONIC

SPREADSHEETS

HOME APPLICATIONS

Spinnaker Aerobics (D) $33

Softsync Computer Mechanic (Dl $19
Soltsync Computer Mechanic IC) $16

Creative Car Costs ID) $13

Creative Car Costs IC) $10

Creative Decision Maker ID) 513

Creative Decision Maker IC) $10

Hesware Time & Money Manager ID) . . 539

Timeworks Data Manager (D&C) $17

CompuServe Starter Kit (5 hrsl $29

Epyx Fun with Art (CT) $27

Epyx Fun with Music (CT) $27

Hesware Synthesound (D) $33

Hesware Paintbrush (CT) $19

Spinnaker Delta Drawing [CT) $26

Koaia SpiderEater $23

Koala Geometric Designs $23

Koala Crystal Flowers $23

Koala Logo Designs $29

Spinnaker Delta Music (CT) $26

Heswaie 6502 Pro Devel Sys ID) 519

Hesware Hesmon 64 (CT) $26

Hesware 64 Forth (CT) .. ... $45

Acess Spntemaster (D&C) $23

Timeworks Programmer Kits I, I], III

(D&C) each $17

BUSINESS SOFTWARE

Daia 20 Business Manager (D) $79

(A.P..A.R..GL.1

Timeworks Inventory Mgmt (D) M9

Timeworks Payroll (Dl ... S49

Timeworks Cash Flow Mgmt (D) S49

Timeworks Sales Analysis Mgmi (D) ... $49

Info Designs A R Billing (D) $55

Inlo Designs A'P Checkwrite (O $55
Info Designs Gen Ledger (Dl S55

Info Designs Inv MGMT (Dl $55

Info Designs Payroll (D) $55

Epyx Dragon Riders of Pern (D&C) .... $25
Epyx Silicon Wainer (CT) $25

Sega Congo Bongo (CTl $25

Infocom Enchanter |DI $33
Inlocom Infidel (D) $33

Synapse Blue Max ID&C) $22
SublogicPinbatllD&Cl $20

Hesware Maze Master (CTI $26
Broderbund Choplifter (CTI $27

Sinus Gruds In Space (D) $23

Siena On Line Sammy Lighifoot
(CT) $29

Miner 2049 ID) ... $29

Donkey Kong (CTl $35
PacManlCTl $35

nig Dug (CT) $35

COMMODORE VIC 20

PERSONAL PRODUCTIVITY

Creative Home Office ID) $22

Creative Home Office (Cl $19

Crearive Household Finance ID) .. . $17

Crea;ive Household Finance ICl $13

Creative Home Inventory (D) $13

Creative Home Inventory (Cl $10

Thorn Music Composer (CTl $25

M.S.I- Practical Plus ID] $35

M.S I Prachcatc Plus (Tl $33

M S I Practical (D) $32

M S.I Practical (T) ... $29

Hesware Synthesound (CTl $19

Hesware Vic Forth (CT) $39

Hesware Hes Mon (CT) $26
Cardco Write Now $27

Quick Brown Fox (CT) $42

Hesware 6502 Pro Dev Sys $19

Epyx Fun with Art (CTl $26

Epyx Fun with Music (CT) $26

Broderbund Mastetlypc (CTl 524

Creative Choplifter (CT) .. ...$19

Epyx Tpmplc-of Apshai(T) .. .,.$24

Sega Congo Bongo (CT) ,, $25

Seoa Star Trek (CT) $25

Miner 2049 (CT) $23

Rock Bottom

Prices on

Peripherals!

BMC 12" Green $79

BMC 12'Amber $89

BMC 13' Composite Color 5239

Monitor rahle wabove !. . $10

Vic 40 80 Display Manager $77

C64 Video Pak 80 5133

Includes Word Manager FREE

Parallel Printer Interface $45

Heicard Vic S Slot $39

HesModem Vic & C61 $49

Hes Commodore Disk Drive $288

C64, Vic. Atari $67

Apple $89

BMC Bx80 $259

GEM1NI10X ... S269

AlphaCom <10 Column , , $99

AlphaCom SO Column .. . .. S169
Vic. C64. Alan

Cable with AlphaCom FREE

Anchor Singlen-^n Mark II Atiiri

(300 BAUD) $75

Hes Modem Vic 9 CM $49

Hfs AutoAns Vic i CM $89

Rana $317

Trak Single Density w Printer Port $429

Trak Double Density $379

Trak Double Density w Printer Port ... $459

Atari Inc. 1050 $329

ATARI SOFTWARE

PERSONAL PRODUCTIVITY

The Boss $14

3 Way Grip Stick $21

Spinnaker Alphabet Zoo (CT) $23

Spinnaker Cosmic Life (CT) $23

Spinnaker Facemaker (CT) $23

Sptnnaker Fraction Fever (CT) $23

Spinnaker Kindercomp (CT) $19

5pinnaker Story Machine (CT) $26

Spinnaker Up For Grabs iCTl $26
Spinnaker Trains (D) $27

Timeworks Speilbound (D&C) $17

Timeworks Algebra Dragons (D&CI ...$17
Lightning Mastertype (D) $27

Sirius Type Attack (D) $26

Hesware Turtle Graphics II (CT) $39

Hesware Turtle Toyland (CT) $26

Hesware Turtle Toyland Jr. (CT) $26
Hesware Type 'N" Writer (CT) $26

,7^M! °F 0FFJER: " vou (l'nda pricc (or an" w'l«»™ or peripheral in this issue that is lower than our advertiwd pnee. we'll guarantee to beat it byll.OO! Valid only on productsappeanng in our ad
vano only on product in similar mslock conditions. Valid only on prices appearing in print in this issue

ORDERING & TERMS. Send cuhiei check, money order; personal, company checks allow 3 weeks bank clearance. VISA'MasterCard accepted. Provide phone number with order SHIPPING
Software add 53.00 Hardware add 31. or $5.00 whichever is greater. Arizona residents add 6% sales lax. Returns musr have authorial™ number (call 602-968 9128 for amriorizahon number) All
relumed merchandise sublet to restocking lee and must come with all original packaging. No returns allowed after 30 days Irom shipping dale. Pnces are lor cash; VISA and MasterCard add 3*
Prices subject lo change without notice. AN products subject to availability from manufacturers and'or supprcrs

EDUCATIONAL SOFTWARE

HeswareSpinnaker

KinderComp iCTl $23

Story Machine (CT) 523

Face Maker ICT} $23

Kids On Keys ICT) $23

Alphabet Zoo ICT) $23

Hesware Turtle Graphics (CT) $26

Creaiive Pipes IC) $19

Creative Spills & Fills (C) $19

Creative Hangman & Hangmath (Cl ...$10
Creative Math Hurdle & M.Maie (C) ... $10

Numeric Keypad CM $29

Graphic Printer Interface $69

Economy Printer Interface $39

Commodore 64 5 Slot $49

16K Board $53

Cassette Interf $27

Continental Home Accountant (D) $47

On Line HomeWord (Dl $39

Dtfiosof! Spell Wiiard (D) $29

Dnlasofi Word W,zard (CT) $45

Datasoft Money Wiiard(CT) $45

Datasoft Text Wizard (D) $29

Atari AlanWriter (CT) $69

Synapse File Manager (D) $69

Synapse Syn Calc (D) $75

Synapse Syn File ID) $75

Synapse Syn Trend (D) $75

Synapse Syn Comm (Dl $22

Synapse Syn Graph (D} $39

Synapse Syn Mail ID) $33

Synapse Syn Slat ID) $45

Synapse Syn Stock (D| $45

Thorn Home Finance Mgmt (C) $19

Creaiive Household Finance (D) $23

Creative Household Finance (C) $19

Creaiive Home Inventory (D) $13

Creaiive Home Inventory IC) $10

CompuServe Start Kit (5 hrs) $29

Infocom Zork i. II, [I each D $26

Inlocom Planet Fall ID) ... $33

Infocom Enchanter (D) $33

Infocom Infidel (Dl ... $33

Synapse Dimension X (D&C) $22

Broderbund Arcade Machine (D) .. ...$39

Epyx Gateway roApshai 1 CTl $27
Epyx Silicon Warrior (CT) $27

Epyx Dragonriders of Pern (D&C) S25

Epyx Fun With Art (CT) $27

Sega Congo Bongo (CT) $25

Rnbotron (CT) $37

Donkey Kong Jr. (CT) $37

Joust (CT) $37

Pole Position (CT) .. $37

Sptnnaker Delia Drawing (CT) $26

Koala SpiderEater $23

Koala Geometric Design? $23

Koala Crystal Flowers $23

Koala Logo Designs $29
Sptnnaker Trains ID) $27

$u<ph A Deal

CALL TOLL FREE

1-800-431-8697

Orders Only!

903 S. Rural, #102

Tempe, AZ 85281

For Information, Customer

Service, Release Dates, etc.

Call

602-968-9128

(C) = Tape <D) = Disk (CT) - Cartridge



INSIGHT: Atari
Bill Wilkinson

Well, it's the new year and, even though I am
writing this months before New Year's Eve, I'm

going to make at least one resolution right now: I

hereby resolve to write the articles which I have

promised. (Except, of course, if I...naw, that's not

fair. I'll even try to avoid those exceptions.)

So, in the spirit of that resolution, I'm going

to deliver the fourth part of my series on writing

self-relocatable machine language right now. This

month. Immediately. After I feed you some tidbits

first.

Keep Those Cards And Brickbats

Coming
Recently, I have received several letters ("several"
means more than four—I am seldom exactly del

uged with mail) which all bear on one or two

topics. Since there appears to be some interest in

these two areas, I would like to touch on them
this month. Normally, I acknowledge my readers

by name when I answer letters. This time, how

ever, several asked the same questions, and I am

hesitant to single out any one letter. If you recog

nize, in this column, a response to a letter you

wrote me, I offer my thanks for the ideas you

have given me.

Machine Language

The questions about this topic ranged all the

way from "How about a section for machine lan

guage beginners?" to "Are you planning any more

about graphics from machine language?"

To begin, let me say that I do not intend to

teach a tutorial machine language class through

this column. A good tutorial would take about
200 magazine pages, minimum. That's about what

COMPUTE! allots me for two years' writing. By the

time the series were finished, I would hope that
you would have been experienced programmers

for over a year!

On the other hand, I will try to take the spirit

of the questions to heart and include a little more

material for those who are just beginning to learn

machine language. (Unfortunately, that does not

include this month's article, but I feel committed

to finishing the series.)
Several of you have asked me if I will write
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on how to do I/O and graphics from machine lan

guage. Unfortunately, I have already written a lot

about these subjects (primarily from November

1981 to February 1982, but with many additions

through the summer of 1982).

Alas, there is no beginner-level book which

treats these subjects. Most of what I discussed in

my articles is thoroughly explored in Atari's

Technical Notes and Operating System documen

tation or Dc Re Atari, but you need to be well-

versed in 6502 machine language before tackling

either.

Probably the most popular books about the

6502 are those by Rodnay Zaks. My personal opin

ion is that they are good, but not great books. So,

after you have digested Richard Mansfield's
Machine Language for Beginners (COMPUTE!

Books), you probably should be very careful about

what book you pick up from your dealer's shelves.

Pick one which appears appropriate to your level.

But keep watching: More books are on their way.

The 1050 Disk Drive And DOS 3
I had promised that I would say no more on these

topics, since there is obviously something of a

conflict of interest for me here. (Atari hasn't

bought our DOS XL, but some of the other disk

drive manufacturers have.) But I have received
several cogent questions and comments, and I

will try to answer them as honestly as possible.
First, I heard from a couple of people that the

1050 drive does not support 32 sectors per track in

its pseudo-double-density mode. The claim is

that it only supports 26 sectors per track, a sub

stantial rtduction in capacity. Since I don't have a

1050 drive or the final version of DOS 3,1 cannot

directly verify or dispute this claim. (Is it possible

that this claim is a result of an opinion which I

myself expressed to a users group last spring?)

I can only reiterate that it was an examination of

a preliminary copy of DOS 3 which resulted in

my comments.

The other letters I received either chided me

for not giving more details on DOS 3 or simply

asked whether it would work with...well, almost

anything (Atari 810 drives, RAMDISKs, Mosaic

boards, etc.). First, let me state that I have not



been able to exhaustively test DOS 3. The prelimi

nary version works on an Atari 800 with an 810

drive. Beyond that, 1 cannot say.

DOS 3 achieves its random access file capa

bility by segmenting the disk into 128 blocks of IK

each. Obviously, with so few blocks, one can keep

a pointer to each block in memory at all times. In

fact, the VTOC (which is a bitmap on DOS 2) is

also the file block map (which doesn't exist on

DOS 2, hence no random files), all nicely packed

into only 128 bytes of your computer's memory

per drive.

And that is beginning to get more technical

than I meant to get in this section, but let me close

by noting that expanding this scheme to a 5 mega

byte drive would imply either 40,000 bytes per

block on the disk (and remember, a block is the

smallest possible file size) or 10,000 bytes of VTOC

and file map per drive in your main memory (in

order to maintain the IK block size). And that is

why I said in my previous articles that DOS 3

does not expand well.

Anyway, I found it surprising that Atari

would introduce the double-sided drives of the

1450XLD with DOS 3. But maybe I'm going to be

surprised again.

A Tidbit

Once again, I am indebted to Steve Lawrow, the

author of our MAC/65 assembler for telling me of

another discovery about Atari BASIC which I

shall share with you.

I have been traveling around demonstrating

our new BASIC XL to various user groups; and,

quite naturally, I have found several quick and

easy programs which show off the language. One

of my favorites is the following little gem:

1REM

2REM

3REM

99REM

100 POKE 20,0

101 IF K200 THEN 1 = I +1 : GOTO 101

102 PRINT PEEK(20)

The object of this little gem is to get a bunch

of do-nothing lines (in fact, 99 REMarks) in a pro

gram and then see how much they slow down

the loop in line 101. Location 20 is the Yeo second

clock tick (Vso second in countries using 50Hz

power systems), so the result of lines 100 and 102

is to print out the elapsed time in clock ticks.

Well, I usually run this programette in Atari

BASIC first, Atari Microsoft BASIC second, BASIC

XL in slow mode third, and BASIC XL in FAST

mode last. (See the chart for timings.)

Steve mentioned to me, though, that the

timings of Atari BASIC (and slow-mode BASIC

XL) were dependent on the line numbers chosen.

Skeptically, I renumbered the program to look

like this:

1REM

2REM

3REM

99REM

4000 POKE 20,0

5000 IF K200 THEN 1 = 1 + 1: GOTO 5000

6000 PRINT PEEK(20>

Sure enough, all the BASICs (except, naturally,

BASIC XL in FAST mode) speeded up a little

(again, see the chart). Why?

I know the answer for Atari BASIC and BASIC

XL, and I suspect it is the same answer for Micro

soft BASIC. When these BASICs need to make a

line number search, they place the line number

being searched for in a particular memory location.

Then they search through the program, a line at a

time, looking for a match on the numbers. As they

search, though, they always check the high bytes

of the line numbers first. If the high bytes do not

match, they don't bother to check the low bytes.

In our first example, since all the line numbers

were less than 256, all the high bytes were the

same, so the search took slightly longer. In the

second example, though, the GOTO statement

caused a search for line number 5000, whose high

byte is never the same as those of any of the other

lines. Bingo, fast search speed.

What does this mean? When writing in

BASIC, it might be a good idea to modify the old

traditional line-numbering-by-10. Purposely break

your program up into sections so that the target

lines of GOTOs and GOSUBs all differ by at least

about 300, and you will help BASIC do its search

ing a bit faster. (And even though BASIC XL in

FAST mode is not affected by these foibles when

working with absolute line numbers, even it will

be helped when in slow mode or when you use

variable names or expressions as GOTO/GOSUB

targets.)

And, incidentally, you might remember that

the Microsoft version of this program must be

typed exactly as shown to get these timings. Using

longer variable names, more spaces in a line, more

variable names, etc., will significantly slow down

Microsoft BASIC. Often to the point where it is

slower than Atari BASIC.

Anyway, here is the chart of timings. The

Microsoft BASIC Integer version timings were

obtained by appending a % to all variable and

constant usage in lines 101 and 5000. Try some

timings like this yourself. You'll be amazed.

Timings For The 99 REM Benchmark

Atari Microsoft Microsoft BASIC XL BASIC XL

BASIC Fltg Pt. Integer Slow Fast

GOTO 101 178 169 155 125 35

GOTO 5000 162 160 145 110 35
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Self-Relocatable Machine Language,

Part 4 (At Last)

Since it has been three months since Part 3 of this

sort-of series appeared (COMPUTE!, September

1983), let me briefly summarize why self-relocatable

machine language (ML) is desirable:

1. If all your ML is self-relocatable, you can

load as many (or as few) modules as desired

without worrying about where to put them

in memory.

2. If you are using ML within Atari BASIC

strings, remember that the strings can be

moved by BASIC, so the ML virtually has to

be self-relocatable.

3. Various pieces of systems software (for

example, Atari BASIC, Pascal, Microsoft

BASIC, some compilers) insist on using cer

tain portions of memory. Since the pieces

they insist on are not consistently the same,

it is an advantage to be able to load your ML

(especially device drivers, utilities, etc.)

wherever the systems software leaves you a

hole.

Also, let me summarize some of the rules for

"Safe Relocatable Techniques," as presented in

September:

1. Change JMPs to branches.

2. Save register values in the stack, not in

fixed memory.

3. From BASIC, pass the address of a string

as a location (or series of locations) to load

from or store to. Note that Part 3 discussed

how the ML string itself could be used for

this purpose.

4. Move ML from relocatable memory to fixed

memory temporarily.

5. Avoid load, store, and transfer instructions

which refer to locations within your own

module.

Finally, let me remind you that I promised to

tell you how to utilize more than 255 bytes of re

locatable storage and how to generate pointers to

such storage without the "benefit" of help from a

calling BASIC program. I shall attempt to fulfill

my promise.

The techniques I will discuss here require a

very small segment of nonrelocatable ML as well

as one or (better) several zero page pointers. If

you are in really dire straits, you can make do

with temporary locations for both those require

ments, but if possible you should find a way to

preserve the required memory exclusively for

your routine. In fact, the rest of this discussion

assumes that you have managed to preserve the

locations.

186 COMPUTE! January 1984

First Requirement: Find Yourself

You must have a subroutine, located at a fixed

location, which looks like this:

BASE
• _

FINDME

PLA

STA

PLA

STA

PHA

LDA

PHA

RTS

$CE

$680

BASE+1

BASE

BASE+1

Note that I have placed this routine in the

infamous Page 6 and have used a fixed zero page

location. These choices are for convenience, for

illustration. Feel free to make your own choice

of locations.

And just what does this routine do? How

does it work? Quite simply, it finds the address of

the program which called it. More precisely, it finds

the address of the last byte of the three-byte JSR

instruction with which a relocatable program calls

it. An illustration of the calling program will help:

START

JSR FINDME

BASEPT1 = •—1

LDY #DATABYTE-BASEPT1

LDA (BASE),Y

DATABYTE .BYTE 99

Do you follow this? When FINDME is called

via the JSR, it places the address of BASEPT1 into

the zero page location called BASE. Then the Y

register is loaded with the offset from BASEPT1

to DATABYTE and used an index for the LDA

instruction. (This is similar to the technique dis

cussed in Part 3, but it could only be used from

BASIC USR calls.)

The limitation of this technique is that the

data location (for example, DATABYTE above)

must be located no more than 255 bytes away

from the JSR (for example, BASEPT1). If you are

writing a package of several small routines, this

may not prove to be a limitation. After all, each

routine could call FINDME if needed, and each

routine could thus have its own storage areas,

located no more than 255 bytes from the respective

call to FINDME. If you are writing a subroutine

library or a device driver, this might prove to be a

very worthwhile option.

Note the side "benefit" to the scheme: If you

call FINDME each time you enter a routine, then

BASE may prove to be a really very temporary

location and can be shared with other routines.

So far, so good. But suppose that you really



do need a large data area or program, all self-

relocatable. Well, then, your program might have

to do this:

DATABASE

START

BASEPT1

OFFSET1

DATABYTES

-

JSR

=

=

CLC

LDA

ADC

STA

LDA

ADC

STA

LDY

LDA

.BYTE

$CC

FINDME

*-l

DATABYTES-BASEPT1

BASE

#OFFSET1&255

DATABASE

BASE +1

#OFFSETl/256

DATABASE+1

<some offset in DATABYTES*

(DATABASE),Y

1,2,3,4,5,6,7,8,9,10

Even more confused? You have a right to be.

Here, we actually develop the base address of a

data area and place it in a new zero page location.

Now we can access the data area from anywhere

in our self-relocatable ML by simply placing an

offset within that data area into the Y register.

Again, this limits the size of access to 256 bytes

(the range of values the Y register can take on),

but now the program can be as large as desired.

Finally, what happens if you actually do have

a data area larger than 256 bytes? There are several

possible solutions, none of them easy- If no "array"

within the data area is larger than 256 bytes, you

could simply develop several zero page pointers—

one for each group of 256 bytes or less—using the

ADC #OFFSET technique presented above.

If you have a single array or table which is

larger than 256 bytes, the chances are that you

have already developed some method of ad

dressing into it (since the 6502 limits you to index

sizes of 0 through 255, unless you play with indi-

rect-Y addressing and calculated zero page pointer

values). You need only use the contents of DATA

BASE, as generated above, in place of an absolute

address for the start of the array or table, and your

address calculations will be similar or even identical.

If you are lost at this point, don't worry. Much

of what I just said will suddenly be meaningful as

you write more and more advanced machine lan

guage programs. Just keep this article for handy

reference.

Second Requirement: Calling Yourself

Suppose you want to call subroutines within your

self-relocatable ML. How do you do it?

Of course, if the subroutine is at a fixed loca

tion (in ROM somewhere), you need do nothing

special. The JSR instruction insists on an absolute

address, and you simply supply one. But what

happens if the routine you want to call is itself

part of the self-relocatable ML?

Advice: Avoid doing what I am about to

describe if you possibly can. However, if you need

to write ML which must use these techniques,

read on.

First, you could simply write some self

modifying ML. An example:

START

BASEPT

ROUTINEl

CALL1

JSR

=

=

=

LDY

CLC

LDA

ADC

STA

INY

LDA

ADC

STA

FINDME

*-l

ROUTINE-BASEPT

CALL + 1-BASEPT

#CALL1

BASE

#SUB1&255

(BASE),Y

BASE+1

#SUBl/256

(BASELY

CALL JSR 0; ADDRESS WILL BE GENERATED

ROUTINE

RTS

Simply, did he say? Well, it's not as bad as it

looks. After all, if we could generate the address

of a table and place it in zero page, why can't we

place a subroutine's address directly into our ML?

Of course, we must do the placing indirectly,

since even the address of the JSR instruction is

self-relocatable. Did you note that CALL1 is an

offset to the first address byte in the instruction?

It wouldn't do to modify the instruction byte!

Another way of doing JSRs like this might be

to place yet another small routine in nonrelocat-

able memory. You could (1) load the A and X reg

isters with the offset to the desired subroutine,

then (2) JSR to the nonrelocatable routine which

would calculate the actual address you desired,

and (3) JMP to that location. When the subroutine

returned, execution would continue at the in

struction after your JSR. ®

Use the card

in the back

ot this magazine

to order your

COMPUTE! Books
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64 EXPLORER

Larry Isaacs

Printing Graphics

I've been receiving a number of letters asking for

more information about printers and printer in

terfaces. Possibly last month's article helped some.

Several people asked about graphics.

Most printers implement their graphics

capabilities differently. Fortunately, there are

enough similarities so that they can be discussed

as a class, somewhat generally. I have used the

graphics on a number of different printers, so I

will try to share what experience I have accumu

lated. You should be able to apply this information

to your own printer.

Dot-Matrix Characters

Before getting into the graphics, let's take a quick

look at how a printer forms its dot-matrix charac

ters. The characters are placed on paper by the

printhead, which travels horizontally back and

forth across the paper. This printhead contains a

number of print needles. These needles can be

pushed out to strike the printer ribbon against the

paper to form a dot. Most dot-matrix printers

have eight to ten needles, though there are some

with more. Usually the needles are arranged in a

straight vertical line. Those with more needles

will typically arrange the needles in two rows

which are offset vertically:

Since the vertical spacing between the needles

is very small, the dots resulting from the dual-row

printhead will actually overlap. The advantage of

the dual-row printhead is that better, more fully

formed characters can be printed. However, this
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advantage may not serve graphics. It depends on

the printer.

Printing is accomplished as the printhead

traverses the paper. At certain intervals, a set of

print needles are "fired," printing a group of ver

tical dots on the paper. Characters are formed by

printing these vertical dots in a pattern appropriate

for the character. So, during normal printing,

each byte or character sent to the printer will result

in the printing of a number of vertical groups of

dots. Typically, enabling the graphics feature of

the printer means that each byte or character sent

to the printer will print only one vertical group of

dots. The dots in the group are specified, of course,

by the character which was sent. In the remainder

of this article, I will use the term "graphics char

acter" to refer to characters sent to the printer

while the printer's graphics mode is enabled. As

you will see, while in graphics mode, you have

control over each dot that is printed.

Since each byte sent to the printer contains

eight bits, up to eight dots can be controlled by

each graphics character. In all printers that I've

seen, a bit which is a one will cause the cor

responding dot to be printed. Bits which are zero

indicate that no dot should be printed. Most

printers print eight dots per graphics character,

but there are some which print six or seven. A

printer which prints eight dots per graphics char

acter will work out best for use with the 64 since

eight dots is also the height of a character cell on

the display.

Now let's start looking at what it takes to

print graphics. First, we'll restrict ourselves to

printing graphics on a single line. Afterwards we

can go over how to visualize printing a graphics

image which is more than one line high.

Entering The Graphics Mode

The first step in trying to print graphics is to de-



termine how to enter and exit the graphics printing

mode. In general, two methods are used to accom

plish this. The first method sends the printer an

"escape sequence" which includes the number of

graphics characters that are intended to be sent.

With this method, the only way to exit the graphics

mode is to send the specified number of charac

ters, at which point the printer automatically exits

the graphics mode. The second method uses one

escape sequence to enter the graphics mode, and

another to exit graphics mode. This method im

plies that there will be some way to distinguish

the escape sequences from the graphics characters.

For printers which print eight dots per graphics

character, all I've seen, including my NEC-8023,

use the first method. (Escape is a "key," like the

SHIFT key, which alerts a machine that the fol

lowing number is special. ESC is the number 27.

So, 27 24 could mean italics mode to a printer.'

Consult your printer's manual for the correct es

cape sequences to activate special modes.)

The escape sequence to put my NEC-8023

into graphics mode is

ESC,S,"nnnn"

and "nnnn" is a four-digit string giving the

number of graphics characters that will be sent.

To illustrate how this is output to the printer,

here is a subroutine to output the proper escape

sequence for N graphics characters to channel 4:

N$=STR$(N)

N$=RIGHT$(N$,LEN(N$)-1):REM DROP SPACE

NS=LEFT$(1'0000"/4-LEN(N$))+N$

PRINT* 4,CHR$(27);"S";N$;

RETURN

The second line of the routine is needed to

remove the leading space from STR$(N). The third

line places the required number of leading zeros

toN$.

Preparing Graphics Characters

Once you know how to enter and exit the graphics

mode, the next step is to determine how the

graphics characters need to be prepared. The first

consideration is which bit in the graphics character

controls which dot. On some printers, the least

significant bit controls the uppermost dot, and on

others it controls the lowest dot. I've seen both

used many times, so you will have to check your

printer manual to determine which applies to you.

A second consideration for preparing the

graphics characters is how the dots of the graphics

image are activated. Usually a graphics image is

accessed a byte at a time, just as it is printed a

byte at a time.

You must first obtain some bytes from the

graphics image which are displayed vertically.

The number of bytes to fetch is the same as the

number of dots printed per graphics character.

Since my NEC prints eight dots per graphics char

acter, I will need to fetch eight bytes. Once these

bytes have been obtained, the next step is to begin

removing a single bit from each of these bytes

and combining the bits to form a graphics charac

ter. Eight graphics characters may be formed from

the bytes fetched from the graphics image.

An important consideration at this point is

which bit of the graphics image byte represents

the leftmost dot. In every computer I've en

countered, the most "significant" bit is displayed

on the left. This means the bits should be extracted

from our graphics image bytes starting with the

most significant bit (that is, bit 7) first. We can

extract bit 7 of a byte by ANDing it with 128. This

will leave us a byte with bit 7 the same as the orig

inal byte, but all other bits set to zero. By shifting

the remaining bits in the graphics image byte

toward bit 7, we can extract each bit of the byte in

sequence. To shift the bits toward bit 7, we simply

multiply by 2.

Since any bit we extract is bit 7, it would be

easier if we put it into the graphics character at bit

7 also. This can be done by ORing the extracted

bit with the graphics character. Successive bits can

be put into the graphics character by shifting the

bits in the graphics character toward the least

significant bit (bit 0) then ORing in the next bit.

Shifting the bits toward bit 0 is accomplished by

dividing by 2.

By using this procedure, we establish that

the first bits placed in the graphics character will

end up at the least significant bit positions. Now

we need to determine if these first bits should be

the top dots or the bottom dots. On my NEC, the

least significant bits should be the top dots. To

illustrate the process, here is a short subroutine

that would accomplish the rearrangement for the

NEC. It assumes that the eight bytes from the

graphics image are contained in the array SA(),

with SA(0) containing the top dots. The resulting

graphics characters will be output to channel 4.

FOR J=l TO 8:GC=0:REM DO 8 GR. CHARS

FOR 1=0 TO 7:REM 8 DOTS PER GR. CHAR

GC=GC/2 OR (SA(I) AND 128)

SA(I)=SA(I)*2

NEXT I: PRINT#4,CHR$(GC);: NEXT J

RETURN

If you need the least significant bits of the graphics

characters to be the bottom dots, just place the

bytes in the SA() array so that SA(0) contains the

bottom dots. If you are using a printer interface,

you must also make sure that the interface is in a

mode where it will not do any character transla

tions, such as most do for color control codes, etc.

On my printer interface, secondary address 4 or 5

is specified for graphics printing, with 4 including

auto linefeed. Thus I might use OPEN 4,4,4 or

OPEN 4,4,5 to open a channel to the printer.
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Printing Graphics

If you wanted to print a line of graphics, the fol

lowing routine shows how it could be done. This

routine would output a line 320 graphics char

acters long.

N = 320:GOSUB (enable graphics mode>

FORNC = 1TONSTEP8

GOSUB <till the SA() array>

GOSUB <print SA{) array>

NEXT NC

I haven't covered any specifics about how to

"fill the SA() array." This will depend somewhat

on the graphics image you are trying to print.

However, it turns out that the way the 64 stores

its graphics images in memory is ideal for graphics

printing (provided the printer prints eight dots

per graphics character). The bytes needed to fill

the SA() array are found right next to each other

in memory. An example of a "fill SA()" routine

may be found in the demo program at the end of

this article.

If you need to print only one line of graphics,

you can continue with text immediately after the

last graphics character. You could also output a

carriage return and continue with text on the next

line. With normal line spacing there will be a gap

between your graphics line and the previous and

following lines of text. Ifyou want to print multiple

lines of graphics, and have them print next to

each other, there's an additional step to take.

This involves getting the printer to feed a

distance less than the normal line spacing. On

some printers, there is a special code or escape

sequence to do this. However, on most printers,

this is done with an escape sequence which allows

you to change the linefeed distance. Once it is

changed appropriately for graphics, the usual

carriage return and linefeed may be used to move

to the next graphics line. This is how it is done on

my NEC. The escape sequence to change the

linefeed distance on the NEC-8023 is:

ESC,T,"nn"

where "nn" is a two-digit string which indicates

how many 144ths of an inch the linefeed distance

should be. Since the vertical distance between the

centers of the needles is Viz inch, eight dots would

require i(l/i+4 inch. Therefore, the appropriate se

quence would be:

ESC,T,"16"

Normal line spacing (Ve inch) can be restored by

selecting 24/i44 inch, or by the escape sequence:

ESC,A.

To bring all this together, here is a demo pro

gram which will print a copy of the 64 Character

Generator ROMs on a NEC. Try to determine

what changes are necessary to make it work with

your printer. Since the program is accessing the
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character ROMs, keyboard interrupts and the I/O

registers must be disabled in order to read the

data. The required POKEs and PEEKs are found

in the subroutine at lines 250 and 260. You can

refer to the section on Character Memory which

starts on page 106 of the Commodore 64 Program

mer's Reference Guide for details. This program is

intended strictly as a demonstration. Written en

tirely in BASIC, it is rather slow when printing an

image of any size. In next month's column I will

try to provide some machine language routines to

accomplish the same thing much faster.

Example Of ROM Character Printout

GABCDEFGHIJKLMNO
PQRSTUUHXVZC£]t+-

PQRSTUUMXVZtilf-

0123-456789 ; O>?

iabede fghi jklnno
C£]

7W$X&O*+,./
812345G789:;<>>?
-ABCDEFGHIJKLMNO

L'abcdefqhi jklnno
pqrstuvwxuzLtIt*
7"tt$Xfi'O*+,-./

QI23456789:;<=>?
-ABCDEFGHIJKLMHO
PQRSTUUHXVZ-F: l>Sfc

Print Character ROM Image

10 REM PROGRAM TO PRINT CHAR ROM IMAGE1

20 OPEN 4,4,5

30 GOTO 1000

100 REM ENABLE GR. MODE FOR N CHARS

110 N$=STR$(N):N$=RIGHT$(N$,LEN(N§)-1)

120 N$=LEFT$("0000",4-LEN(N$))+N$

130 PRINT#4,CHR$(27);"S";N$;

140 RETURN

200 REM FILL SA() FROM 8 BYTES AT CP

210 POKE 56334,PEEK(56334) AND 254

220 POKE 1,PEEK(1) AND 251

230 FOR 1=0 TO 7

240 SA(I)=PEEK(CP+I):NEXT

250 POKE 1,PEEK(1) OR 4

260 POKE 56334,PEEKC56334) OR 1

270 RETURN

300 REM PRINT SA() ARRAY

310 FOR J=0 TO 7: GC=0

320 FOR 1=0 TO 7

330 GC=GC/2 OR (SA(l) AND 128)

340 SA(I)=SA(I) * 2

350 NEXT I:PRINT#4,CHRS(GC);:NEXT J

360 RETURN

1000 REM THE MAIN ROUTINE

1010 PRINT#4,CHR$(27);"T16";

1020 N=16*8:CP=53248

1030 FOR L=l TO 32:REM PRINT 32 LINES

1040 GOSUB 100

1050 FOR G=l TO 16:REM 16 GROUPS/LINE

1060 GOSUB 200:GOSUB 300:CP=CP+8:NEXT G

1070 PRINT#4:NEXT L

1080 PRINT#4,CHR$(27);"A";

1090 CLOSE 4 <£



Atari Autorun

BASIC
Michael E Hepner

The Atari DOS makes it possible to automatically run a

machine language program. This program shows you

how to automatically run a BASIC program—a tech

nique especially helpful when you're writing programs

for novice users.

The Atari Disk Operating System (DOS 2.0S) pro

vides the capability to automatically run a user-

written machine language program whenever the

computer is turned on. This article will show you

how to use this feature to automatically run a

program which is written in BASIC.

The need to automatically run a BASIC pro

gram arose as I was writing a program fora friend's

business. Most of the employees who would have

to run the program were unfamiliar with com

puters. I wanted to make the program easy for

them to use. I knew that once the program gained

control, I could help the user make inputs through

menus and prompts. But the user still had to re

member the syntax of the RUN command to make

the program run, and had to cope with looking

up the meaning of an error code if he or she made

a mistake.

To solve these problems, I wrote a machine

language program which tells the BASIC cartridge

to run a BASIC program named AUTORUN.BAS

from disk. I stored the machine language pro

gram output from the assembler onto disk as

AUTORUN.SYS.

When the computer is turned on, the oper

ating system loads DOS from disk and then runs

an AUTORUN.SYS program if it finds it on the

disk. My AUTORUN.SYS program then causes

the BASIC program to be run. In this way, the

user only needs to turn the computer on, reply to

questions from the BASIC program, and turn the

computer off.

The machine language program uses a trick

that was documented in De Re Atari to run the

BASIC program. The program writes two BASIC

instructions on one line on the screen, tells BASIC

to accept its input from the screen editor, and

gives control to the BASIC cartridge.

When the BASIC cartridge takes control, it

processes the two commands on the screen. The

first command is POKE 842,12. This command

tells BASIC to get its next input from the keyboard

after it has finished processing all the commands

in the current line. The second command is

RUN "D1:AUTORUN.BAS". This command loads

the BASIC program named AUTORUN.BAS

from disk number one and runs it. You should

SAVE the BASIC program you wish to have auto

matically RUN on the disk with the filename

AUTORUN. BAS.

The BASIC program here will write the

machine language program to your disk as

AUTORUN.SYS. It reads data from DATA state

ments and creates the machine language pro

gram with the necessary load and run information

with it.

Line 10 opens the disk for output. The output

goes to a program on disk named AUTORUN.SYS.

Lines 20 and 50 set up a loop to read 94 bytes

of data.

Line 30 reads the integer data from the DATA

statement into the variable A.

Line 40 writes one byte to the disk. This byte

is the ATASCII code that corresponds to the

number in variable A.

Line 60 closes the disk.

Lines 80-100 contain the integer representa

tion of the machine language program, including

the load and run information.

Atari BASIC AUTORUN.SYS

10 OPEN #4,8,0,"DlsAUTORUN.SYS"

20 FOR 1=1 TO 94

30 READ A

40 PUT #4,A

50 NEXT I

60 CLOSE #4

70 END

80 DATA 255,255,0,6,81,6,216,24,173,4

8,2,105,4,133,204,173,49,2,105,O,1

33,205,24,160,0,177,204,105,162,13

3,212

9O DATA 160,1,177,204,105,0,133,213,1

60,32,185,49,6,145,212,136,208,248

,169,13,141,74,3,96,0,48,47,43,37,

O, 24

100 DATA 20,18,12,17,18,26,50,53,46,0

,2,36,17,26,33,53,52,47,50,53,46,

14,34,33,51,2,226,2,227,2,O,6 Q
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Commodore Files
For Beginners

Part 3
Jim Butterfield, Associate Editor

Part 3 continues the discussion offiles appearing in the

two previous issues of COMPUTE!. This month, Butter-

field explains how to handle files that fit within or are

larger than RAM, and how to change or delete files.

We've set up our file of data. So we know how to

write it. We've written a reading program. So we

know how to read it. In fact, we know how to do

everything: additions, deletions, and corrections,

since these are just reading and writing with a

little computing in between.

Sizing

Can you handle a file of 100,000 characters when

you have only a 5K machine? The answer is yes,

but it's a qualified yes.

There are a few difficulties, but in principle

you can handle a big file with a small computer.

Ultimately, you may have to. Even if your com

puter were fitted with a million bytes of memory,

somebody would dream up a two-million byte

file—which could not be held entirely within the

computer's RAM.

There are techniques for handling big files.

The main idea is to handle an item and then get

rid of it. If you had a list of a million customers on

a disk (it would be a big disk), you could print out

all the customers' names without trouble. Read a

name, print it, and then loop back and read the

next one. The names don't have to stay in the

computer's memory: Once they have been

printed, they are no longer needed.
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Even when we are updating a big file, we

won't have too much trouble provided we have a

disk unit. Read a record from the input file; change

or delete it if necessary; write it to the output file;

and then go back and repeat. A little computer

can handle big files.

Cassette tape is a special problem. To use

this "big file" approach, we'd need to have two

tape drives. That's not possible on VIC-20 or

Commodore 64, and it's impractical on most PET/

CBMs. So where cassette files are concerned,

you'd better plan to have files that will fit entirely

within memory.

And there are bonus things you can do when

a file fits into RAM. For example, sorting records

within memory is a snap. In contrast, special tech

niques are called for when files don't fit.

Let's confine this discussion to Hies that do

fit entirely within the computer's memory space.

But don't let your thinking freeze—you can do

the bigger ones. It's just more work.

Bringing It In

First, we must make space for the number of

records we expect. We set up the arrays with a

DIM statement:

100 DIM A?(50),B?(50),M(50)

This leaves room for up to 50 students. To work

out memory space, allow three bytes plus the

average length for each string, plus seven bytes

for each numeric. Here, we have a table of student

names (A$), of student numbers (B$), and marks

(M). Let's calculate, using previous data.



We estimate memory space with:

Surname:

Student number:

Mark:

50 x (3 plus 8 characters)

50 x (3 plus 4 characters)

50 x 7 bytes

This gives us a rough estimate of 1250 bytes for

storage. It is not highly accurate—we haven't

allowed for the zero elements, for example—but

it will give us an idea whether things will fit. The

program itself will need extra storage, of course.

Note that we're simply allocating space. We

can provide for 50 students, but only need space

for 30; that's quite OK.

Now we can read our file into memory:

110 INPUT "NAME OF INPUT FILE";N$

For disk, we use:

120 OPEN 1,8,2,N$

And for tape, we code:

120 OPEN 1,1,0,N$

or simply:

120 OPEN 1

Now we read the data into our memory tables.

The coding is quite similar to our previous ex

ample, except that this time we need to give each

record a code number:

130 J=0

140 J=J+1

150 INPUT#1,A$(J)

160 INPUT#1,B$(J)

170 INPUT#1,M(J)

We'll look for the last record in the usual (ST)

way, and log the number of records as variable N:

190 IF ST=0 GOTO 140

200 N=J

210 CLOSE 1

220 PRINT "THERE WERE";N;"RECORDS"

At this moment, our whole file is parked neatly in

memory. Record 1 contains a surname in A$(l), a

student number in B$(l), and a mark in M(l).

Deciding What To Do

Let's give the user a series of options:

230 PRINT

240 PRINT "ADD - DELETE - CHANGE

ILE"

250 INPUT "ACTION";X$

260 X$=LEFT$(X$,1)

270 IF X$="A" GOTO 400

280 IF X$="D" GOTO 600

290 IF X$="C" GOTO 700

300 IF X$<>"W" GOTO 250

Writing It Out

If we get to line 310, the user has selected the

"writefile" option. Let's write the code; it will be

similar to what we have done before:

310 INPUT "NAME OF OUTPUT FILE";N$

320 OPEN 1,8,2,"0:"+N$+",S,W

330 FOR J=l TO N

340 PRINT#1,A$(J);CHR$(13)

350 PRINT#1,BS(J);CHR$(13)

360 PRINT#1,M(J);CHR5(13)

3 70 NEXT J

380 CLOSE 1

390 END

For tape, change line 320 to:

320 OPEN 1,1,2,N$

Adding A Record

Line 400 is reached if the user wishes to add a

record. Since we haven't sorted our records, we

can stick the new record on the end:

400 INPUT "NAME";A$

410 INPUT "NUMBER";B$

420 INPUT "MARK";M

430 INPUT "0K";X$

As before, we'll give the user a chance to back

out:

AND X$<>"YES" GOTO 230440 IF X$<>"Y'

450 N=N+1

460 A$(N)=A$

470 B$(N)=B?

480 M(N)=M

490 GOTO 230

Finding A Record

To change or delete a record, we'll need to find

that record. Let's save time by writing a subroutine

to search for a student number:

500 INPUT "NUMBER";B$

510 E=0:FOR J=l TO N

520 IF B$OB?(J) GOTO 560

530 PRINT A$(J);" ";B?(J)," ";M(J)

540 INPUT "IS THIS THE RECORD";X$

550 IF X$="Y" OR X$="YES" GOTO 590

560 NEXT J

570 PRINT "RECORD NOT FOUND"

580 E=l

590 RETURN

Deleting A Record

Line 600 is for deletion of a record. First, we call

the subroutine at 500, noting if the record was not

found:

- WRITEF 600 GOSUB 500:IF E GOTO 230

Now we have found the record; close up the

space:

610 N=N-1

620 FOR K=J TO N

630 A$(K)=A$(K+1)

640 B$(K)=B$(K+1)

650 M(K)=M(K+1)

660 NEXT K

670 PRINT "RECORD DELETED"

680 GOTO 230
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(800) 592-5935 or

(805) 543-1037

COMPUTE!

TOLL FREE
Subscription

Order Line

800-334-0868
In NC 919-275-9809

Changing The Record

Finally, lino 700 starts the sequence to change a

record. Again, we locate the record with the sub

routine at 500:

700 GOSUB 500:IF E GOTO 230

710 INPUT "NEW NAME";A$

720 INPUT "NEW NUMBER";B$

730 INPUT "NEW MARK";M

740 INPUT "0K";X$

750 IF X$<>"Y" AND X$<>"YES" GOTO 230

760 A$(J)=A$

770 B$(J)=B$

780 M(J)=M

790 PRINT "DONE1":GOTO 230

Other Projects

That's all. We might add to this program:

• A LIST option to allow the current file to be

listed to the screen;

• A PRINT option to output the file to the

printer;

• An UPDATE option to allow new marks to

be entered for all students;

• Where disk is used, disk error checking.

At this point, we're starting to achieve a small

but effective sequential filing system.

Next month, we'll deal with "keys," sorted

files, and merges. ©
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Machine Language Entry Program

For Commodore 64

Chores Bronnon, Program Editor

Remember the last time you typed in the BASIC

loader (a group of DATA statements) for a long

machine language program? You typed in hun

dreds of numbers and commas. Even then, you

couldn't be sure if you typed it in right. So you

went back, proofread, tried to run the program,

crashed, went back and proofread again, corrected

a few typing errors, ran again, crashed again,

rechecked your typing. Frustrating, wasn't it?

Until now, though, that has been the best

way to get machine language into your computer.

Unless you happen to have an assembler and are

willing to wrangle with machine language on the

assembly level, it is much easier to just type in a

BASIC program that reads DATA statements and

then POKEs the numbers into memory.

Some of these "BASIC loaders" will use a

checksum to see if you've typed the numbers cor

rectly. The simplest checksum is just the sum of

all the numbers in the DATA statements. If you

make an error, your checksum will not match up

with the total. Some programmers make your

task easier by including checksums every few

lines, so you can locate your errors more easily.

Now, MLX comes to the rescue. MLX is a

great way to enter all those long machine language

programs with a minimum of fuss. MLX lets you

enter the numbers from a special list that looks

similar to DATA statements. It checks your typing

on a line-by-line basis. It won't let you enter illegal

characters when you should be typing numbers.

It won't let you enter numbers greater than 255. It

will prevent you from entering the numbers on

the wrong line. In short, MLX will make proof

reading obsolete.

Tape Or Disk Copies

In addition, MLX will generate a ready-to-use

copy of your machine language program on tape

or disk. You can then use the LOAD command to

read the program into the computer, just like a

BASIC program. Specifically, you enter:

LOAD "program name",1,1 {for tape)

or

LOAD "program name",8,1 {tor disk)

To start the program, you need to enter a SYS

command that transfers control from BASIC to

your machine language program. The starting

SYS will always be given in the article which

presents the machine language program in MLX

format.

Using MLX

Type in and SAVE MLX (you'll want to use it in

the future). When you're ready to type in the

machine language program, RUN MLX. MLX will

ask you for two numbers: the starting address

and the ending address.

You'll then get a prompt showing the

specified starting address.

The prompt is the current line you are en

tering from the MLX-format listing. Each line is

six numbers plus a checksum. If you enter any of

the six numbers wrong, or enter the checksum

wrong, the 64 will sound a buzzer and prompt

you to reenter the entire line. If you enter the line

correctly, a pleasant bell tone will sound and you

may go on to enter the next line.

A Special Editor

You are not using the normal Commodore 64

BASIC editor with MLX. For example, it will only
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accept numbers as input. If you need to make a

correction, press the INST/DEL key; the entire

number is deleted. You can press it as many times

as necessary, back to the start of the line. If you

enter three-digit numbers as listed, the computer

will automatically print the comma and go on to

accept the next number in the line. If you enter

less than three digits, you can press either the

comma, space bar, or RETURN key to advance to

the next number. The checksum will automatically

appear in inverse video.

MLX is an extremely easy way to enter long

listings. With the audio cues provided, you don't

even have to look at the screen if you're a touch-

typist.

Done At Last!

When you get through typing, assuming you

type your machine language program all in one

session, you can then save the completed and

bug-free program to tape or disk. Follow the in

structions displayed on the screen. If you get any

error messages while saving, you probably have a

bad disk, or the disk was full, or you made a typo

when entering the MLX program. (MLX can't

check itself.)

Command Control
What if you don't want to enter the whole program

in one sitting? MLX lets you enter as much as you

want, save the completed portion, and then reload

your work from tape or disk when you want to

continue. MLX recognizes these few commands:

SHIFT-S: Save

SHIFT-L: Load

SHIFT-N: New Address

SHIFT-D: Display

Hold down SHIFT while you press the ap

propriate key. You will jump out of the line you've

been typing, so I recommend you do it at a new

prompt. Use the Save command to store what

you've been working on. It will write the tape or

disk file as if you've finished. Remember what

address you stop on. The next time you RUN

MLX, answer all the prompts as you did before,

then insert the disk or tape containing the stored

file. When you get to the entry prompt, press

SHIFT-L to reload the file into memory. You'll

then use the New Address command (SHIFT-N)

to resume typing.

New Address And Display

After you press SHIFT-N, enter the address where

you previously stopped. The prompt will change,

and you can then continue typing. Always enter

a New Address that matches up with one of the

line numbers in the special listing, or else the

checksums won't match up. You can use the Dis

play command to display a section of your typing.
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Atter you press SHIFT-D, enter two addresses

within the line number range of the listing. You

can stop the display by pressing any key.

Tricky Stuff
The special commands may seem a little confus

ing, but as you work with MLX, they will become

valuable. For example, what if you forgot where

you stopped typing? Use the Display command

to scan memory from the beginning to the end of

the program. When you reach the end of your

typing, the lines will contain a random pattern of

numbers. When you see the end of your typing,

press any key to stop the listing. Use the New

Address command to continue typing from the

proper location.

You can use the Save and Load commands to

make copies of the completed machine language

program. Use the Load command to reload the

program from tape or disk, then insert a new tape

or disk and use the Save command to create a

new copy-

One quirk about tapes made with the MLX

Save command: When you load them, the message

"FOUND program" may appear twice. The tape

will load just fine, however.

Programmers will find MLX to be an inter

esting program which protects the user from most

typing mistakes. Some screen formatting tech

niques are also used. Most interesting is the use

of ROM Kernal routines for LOADing and SAVE-

ing blocks of memory. To use these routines, just

POKE the starting address (low byte/high byte)

into memory locations 251 and 252 and POKE

the ending address into locations 254 and 255.

Any error code for the SAVE or LOAD can be

found in location 253 (an error would be a code

less than ten).

Be sure to save MLX; it will be used for future

applications in COMPUTE! Magazine, COMPUTED

GAZETTE, and COMPUTE! Books.

Machine Language Editor (MLX)

100 PRINT"{CLR}ECYNj";CHR$(142);CHR$(8);:

POKE53281,1:POKE53280,1

101 POKE 788,52:REM DISABLE RUN/STOP

110 PRINT"ERVSj{40 SPACES}";

120 PRINT"ERVS)jl5 SPACES]{RIGHT}{OFF}
g*^£{RVS}{RIGHT] {RIGHT]{2 SPACES}

E * 3TOFF} E * ^ £ {RVS}£{RVS}

{13 SPACES}71';

130 PRINT"{RVS]{15 SPACES][RIGHT] %G%

{RIGHT] {2 RIGHT} {OFF}£{RVS}££*3

[OFF]£*3[RVS}{13 SPACEST";

140 PRINT"{RVS}[40 SPACES}"

200 PRINT"[2 DOWN}[PUR][BLK][3 SPACESjA F
AILSAFE MACHINE LANGUAGE EDITOR

[5 DOWN}"

210 PRINT"£53(2 UPjSTARTING ADDRESS?

{8 SPACES]{9 LEFT}";:INPUTS

215 F=1-F:CS=CHR$(31+119*F)

2 20 IFS<256OR{S>40960ANDS<49152)ORS>

THENGOSUB3000:GOTO210



225 PRINT:PRINT:PRINT

230 PRINT"g53[2 UP}ENDING ADDRESS?

{8 SPACES]{9 LEFT}";:INPUTE:F=1-F:C?=
CHR$(31+119*F)

240 IFE<256OR(E>40960ANDE<49152)ORE>53247

THENGOSUB3000:GOTO230

250 IFE<STHENPRINTC$;"{RVSjENDING < START

[2 SPACES}":GOSUB1000:GOTO 230
260 PRINT:PRINT:PRINT

300 PRINT"(CLR}"rCHR$(l4):AD=S:POKEV+21,0

310 PRINTRIGHT$("0000"+MID$(STR$(AD),2),5

);":";:FORJ=1T06

320 GOSUB570:IFN=-1THENJ=J+N:GOTO320

390 IFN=-211THEN 710

400 IFN=-204THEN 790

410 IFN=-206THENPRINT:INPUT"[DOWNjENTER N
EW ADDRESS";ZZ

415 IFN=-206THENIFZZ<SORZZ>ETHENPRINT"

[RVS}OUT OF RANGE":GOSUB1000:GOTO410

417 IFN=-206THENAD=ZZ:PRINT:GOTO310

420 IF NO-196 THEN 480

430 PRINT:INPUT"DISPLAY:FROM";F:PRINT,"TO

";:INPUTT

440 IFF<SORF>EORT<SORT>ETHENPRINT"AT LEAS

T";S;"{LEFT}, NOT MORE THAN";ETGOTO43

0

450 FORI=FTOTSTEP6:PRINT:PRINTRIGHT$("000

0"+MID?(STR$(I),2),5);":";

451 FORK=0TO5:N=PEEK(I+K):PRINTRIGHT$("00

"+MID$(STR?(N),2),3); \ ";

460 GETA$:IFA$ >""THENPRINT:PRINT:GOTO310

470 NEXTK:PRINTCHR$(20);:NEXTI:PRINT:PRIN

T:GOTO310

480 IFN<0 THEN PRINT:GOTO310

490 A(J)=N:NEXTJ

500 CKSUM=AD-INT(AD/2 56)*256:FORI=1TO6:CK

SUM=(CKSUM+A(I))AND2 55:NEXT

510 PRINTCHR$(18);:GOSUB570:PRINTCHR$(20)
515 IFN=CKSUMTHEN530

520 PRINT:PRINT"LINE ENTERED WRONG : RE-E

NTER":PRINT:GOSUB1000:GOTO310

530 GOSUB2000

540 FORI=1TO6:POKEAD+I-1,A(I):NEXT:POKE54

272,0:POKE54273,0

550 AD=AD+6:IF AD<E THEN 310

560 GOTO 710

5 70 N=0:Z=0

580 PRINT"g+E";

581 GETA$:IFA$=""THEN581

585 PRINTCHR?(20);:A=ASC(A$):IFA=13ORA=44

ORA=32THEN670

590 IFA>128THENN=-A:RETURN

600 IFA<>20 THEN 630

610 GOSUB690:IFI=1ANDT=44THENN=-1:PRINT"

{LEFT} {LEFT}";:GOTO690
620 GOTO570

630 IFA<48ORA>57THEN580

640 PRINTA?;:N=N*10+A-48

650 IFN>255 THEN A=20:GOSUB1000:GOTO600

660 Z=Z+1:IFZ<3THEN580

670 IFZ=0THENGOSUB1000:GOTO570

680 PRINT",";:RETURN

690 S%=PEEK(209)+256*PEEK(210)+PEEK{211)
691 FORI=1TO3:T=PEEK(S%-I)

695 IFT<>44ANDT<>58THENPOKES%-I/32:NEXT
700 PRINTLEFT$("{3 LEFT}",1-1);:RETURN

710 PRINT"{CLR}{RVS]*** SAVE ***{3 DOWN]"
720 INPUT"{DOWN} FILENAME";F$

730 PRINT:PRINT"{2 DOWN}{RVS]T{OFF]APE OR
{RVS]D{OFF}ISK: (T/D)"

740 GETA$:IFA$<>"T"ANDA$<>"D"THEN740

750 DV=1-7*(A$="D"):IFDV=8THENF$="0:"+F$

760 T?=F$:ZK=PEEK(53)+256*PEEK(54)-LEN(T$

):POKE782,ZK/256

762 POKE781,ZK-PEEK(782)*256:POKE780,LEN(

T$):SYS65469

763 POKE780,1:POKE781,DV:POKE782,1:SYS654

66

76 5 POKE2 54,S/256:POKE253,S-PEEK(254)*256

:POKE780,253

766 POKE782#E/256:POKE781,E-PEEK(782)*256

:SYS65496

770 IF(PEEK(783)AND1)OR(ST AND191)THEN780

775 PRINT"{DOWNjDONE.":END

780 PRINT" {DOWNjERROR ON j>AVE. {2 SPACES}T

RY AGAIN.":IFDV=1THEN720

781 OPEN15,8,15:INPUT#15,E1$,E2$:PRINTE1$

;E2$:CLOSE15:GOTO7 20

790 PRINT"{CLR]{RVS}*** LOAD ***{2 DOWN}"

800 INPUT"{2 DOWN] FILENAME";F?

810 PRINT:PRINT"[2 DOWN}{RVS}T{OFF}APE OR

{RVS}D{OFF}ISK: (T/£)"

820 GETA$:IFA$<>"TllANDA$o"D"THEN820

830 DV=l-7*tA$="D"):IFDV=8THENF$="0:"+F$

840 T?=F?:ZK=PEEK{53)+256*PEEK(54)-LEN(T?

):POKE782,ZK/256

841 POKE781,ZK-PEEK(782)*2 56:POKE780,LEN{

T5):SYS65469

845 POKE780,1:POKE781,DV:POKE782/1:SYS654

66

850 POKE780,0:SYS65493

860 IF(PEEK(783)AND1)OR(ST AND191)THEN870

865 PRINT"{DOWNJDONE.":GOTO310
870 PRINT"{DOWNJERROR ON LOAD.(2 SPACES}T

RY AGAIN.{DOWN}":IFDV=1THEN800

880 OPEN15,8,15:INPUT#15/E1$,E2$:PRINTE1$

:E2$:CLOSE15:GOTO800

1000 REM BUZZER

1001 POKE54296,15:POKE54277,45:POKE54278,

165

1002 POKE54276,33:POKE 54273,6:POKE54272,

5

1003 FORT=1TO200:NEXT:POKE54276,32:POKE54

2 73,0:POKE542 72,0:RETURN

2000 REM BELL SOUND

2001 POKE54296,15:POKE54277,0:POKE54278,2

47

2002 POKE 54276,17:POKE54273,40:POKE54272

,0
2003 FORT=1TO100:NEXT:POKE54276,16:RETURN

3000 PRINTC$;"{RVS}NOT ZERO PAGE OR ROM":

GOTO1000 ®

Maxell Floppy Disks

The Mini-Disks

with maximum

quality

Dealer inquiries invited. C.O.D's accepted.

Call FREE (800) 235-4137.
PACIFIC EXCHANGES
KM) Foot hi ii Blid

n Lu.« Obi.p>i C^"Wn]
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CAPUTE!
Modifications Or Corrections To Previous Articles

Modem Save And Download For The VIC-20

For Program 1 of this telecommunications utility

from the November 1983 issue (p. 215) to run prop

erly, the following line must be changed:

40 CK=0: FOR A=10496 TO 10751: READ D: CK

=CK+D: POKE A,D: NEXT A

In Program 2, line 190 should read THEN 220

instead of THEN 210.

The Filer For Tl

The program in "The Beginner's Page" (October

1983, p. 32) will not run in standard TI console

BASIC. In console BASIC there can be only one

statement per line, and the THEN in IF-THEN

statements can be followed only by a line number.

Also, TI BASIC requires that spaces be left be

tween BASIC commands and variables. The

GETKS in line 30 must be replaced on the TI with

an appropriate CALL KEY command.

Moving Maze For The 64

When "Shuttle Escape," the 64 version of this

game from the October 1983 issue (Program 3, p.

82), is run for the first time, the program will stop

with an ILLEGAL QUANTITY ERROR IN 500

message. If you then hit the RUN/STOP and RE

STORE keys and run the program again, it will

function properly. To prevent this error message,

make the following changes:

10020 CK=CK+A:POKE I,A:1=1+1:GOTO 10005

10025 IF CK<>34430 THEN PRINT "DATA ERROR

IN LINES 10030-11120":STOP

50040 CS=CS+A:POKE I,A:1=1+1:GOTO 50010

50045 IF CS<>188431 THEN PRINT "DATA ERRO

R IN LINES 50050-52010":STOP

Spelling Quiz For VIC

To prevent a BAD SUBSCRIPT ERROR IN 165

message when this program from the October

1983 issue (p. 127) is run, change the DIMension

of W$(20) in line 10 to W$(21).

Runway 180 For TI

As presented, this game from the October 1983

issue (p. 208) requires that the ALPHA LOCK key

be down to read the instructions. Since this key

must be up to use the joystick in the game, Gordon

Millham suggests the following changes so that

ALPHA LOCK can be left up throughout the pro

gram: Change the value for K to 103 in line 190

and to 105 in line 200, and change the word ON
in line 210 to OFF. He also suggests the following
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additional line, which creates a delay so that you

ean admire your skill when you land the plane

successfully.

1895 FOR DELAY=1 TO 800 NEXT DELAY

Also in this program, note the stray zero al

the end of line 1850. That line should end with

GOTO 1870.

High Speed Mazer For The 64

In the "Munchmaze" game (Program 6) with this

article (October 1983, p. 254), there is a spurious

question mark in line 13752 which should be re

moved. Since this game is written entirely in

machine language, any errors in the DATA lines

will prevent it from functioning properly.

Protector For The 64

In the table for this VIC-20 article from the October

1983 issue (p. 272), several values for disabling

certain functions on the 64 were given. In particu

lar, the article stated that POKE 808,225 could be

used to disable STOP, RESTORE, and LIST on

the 64. This works for most programs, but could

cause problems since it scrambles the value in the

jiffy clock. A safer way is to POKE 808,234. If you

wish to disable only the STOP key, you can use

POKE 808,239. ®

.-M
Copy Atari 400/800 Cartridges to Disk

and run them from a Menu

ATARI CARTRIDGE-TO-DISK COPY SYSTEM $69*
Suporcan lets you copy /1<VV cartridge for trie Atari 400.'800 to diskette, and !r run .1 In

njoy t

mputer. Each cartridge copwd Ov Supe'can funcswapping cartridges in and out of you'

■■"- the original sett-booting, etc.

Supercan includes COPV ROUTINE ■ Dumps the contents of the cartridge to a diskette [up to 9
cartridges will fit on one disk I

MENU ROUTINE ■ AulO loading menu prompts user fo' a OlVFVeystroko selection

o( any cartridge on the duk.
CARTRIDGE ■ 'Tricks'1 the computer mio thinking that the original "protected"

cartridge has been inserted.

To date there riave Been no n'oolems duplicating and running all of the protected wnrtdflM ihui WB
know of. However FRONTRUNNER cannot guarantee the operation of all future cairidgos.

Supercart is user-friendly and simple to use. PIRATES TAKE NOTE: SUPERCART Is rot intended for
illeaal copying and/or distribution of copyrighted software . . .Sorry"1

SYSTEM REQUIREMENTS:

Atari 400 or 800 Computer ■ 4BK Memory One Disk Drive

Available at your computer store ordrect from FRONTRUNNER. DtAlER INQUIRIES ENCOuFiifif t!
TOLL FREE ORDER LINE: 124 Mrs 1-«00-»«-47BO/ln Nevada O' lor questions Call: (7011 J86-WO0

Include S3.60 (S7.S0 Fotoign orders! fo> snipping

FRONTRUNNEH COMPUTER INDUSTRIES

316 California Ave , Suita »J12. Reno. Nnvadu 89509 (702) 786 4KB
Others Ma*e Claims SUPERCART makes copies"!

wabash
When it comes to Flexible Disks,

nobody does it better than Wabash.

MasterCard. Visa Accepted.

Call Free: (800) 235-4137

PACIFIC

EXCHANGES

100 Foothill Blvd.
San LuisObispo. CA

93401. (InCal call

(805)543-1037)



HowToType COMPUTERS Programs

When you 5er

<CLEAR!

(UPJ

CDOWN)

CLEFTJ

CRIQHT>

{BACK SJ

{DELETE>

{INSERT)

{DEL LINE)

{INS LINE>

{TAB}

{CLR TAB)

{SET TAB}

{BELLI

tESCJ

Type

ESC SHIFT <

ESC CTRL -

ESC CTRL -

ESC CTRL +

ESC CTRL t

ESC DELETE

ESC CTRL DELETE

ESC CTRL INSERT

ESC SHIFT DELETE

ESC SHIFT INSERT

ESC TflB

ESC CTRL TAB

ESC SHIFT TAB

ESC CTRL 2

ESC ESC

Sei

«

t

*

t

■*

a

a

a

□

Many of the programs which are listed in COMPUTE! contain

special control characters (cursor control, color keys, inverse

video, etc.). To make it easy to tell exactly what to type when

entering one of these programs into your computer, we have

established the following listing conventions. There is a

separate key for each computer. Refer to the appropriate

tables when you come across an unusual symbol in a program

listing. If you are unsure how to actually enter a control

character, consult your computer's manuals.

Atari 400/800
Characters in inverse video will appear lily nrFnri mwtiii i h

Enter these characters with the Atari logo key, {Jk.}.

Clear Screen

Cursor Up

Cursor Down

Cursor Left

Cursor Ri ght

Backspace

Delete character

Insert character

Delete line

Insert line

TAB key

Clear tab

5et tab stop

Ring buzzer

ESCape key

Graphics characters, such as CTRL-T, the ball character* will

appear as the "normal" letter enclosed in braces, e.g. ITJ.

A series of identical control characters, such as 10 spaces,

three cursor-lefts, or 20 CTRL-R's, will appear as (10

SPACES), 13 LEFT), f 20 R}, etc. If the character in braces is

in inverse video, that character or characters should be en

tered with the Atari logo key. For example,, I m} means to

enter a reverse-field heart with CTRL-comma, ( 5ml) means to

enter five inverse-video CTRL-U's.

Commodore PET/CBM/VIC/64
Generally, any PET/CBM/VIC/64 program listings will contain

words within braces which spell out any special characters:

f DOWN i would mean to press the cursor down key. 15

SPACES ) would mean to press the space bar five times.

To indicate that a key should be shifted (hold down the

SHIFT key while pressing the other key), the key would be

underlined in our listings. For example, S would mean to

type the S key while holding the shift key. If you find an

underlined key enclosed in braces (e.g., {10 N}), you should

type the key as many times as indicated (in our example,

you would enter ten shifted N's). Some graphics characters

are inaccessible from the keyboard on CBM Business models

(32N, 8032).

For the VIC and 64, if a key is enclosed in special brackets,

fc >\, you should hold down the Commodore key while pressing

the key inside the special brackets. (The Commodore key is

the key in the lower left corner of the keyboard.) Again, if

the key is preceded by a number, you should press the key
as many times as indicated.

Rarely, you'll see in a Commodore 64 program a solitary

letter of the alphabet enclosed in braces. These characters

can be entered by holding down the CTRL key while typing

the letter in the braces. For example, (A} would indicate that

you should press CTRL-A.

About the quote mode: you know that you can move the

cursor around the screen with the CRSR keys. Sometimes a

programmer will want to move the cursor under program

control. That's why you see all the (LEFT)'s, (HOMEJ's,
and {BLUJ's in our programs. The only way the computer

can tell the difference between direct and programmed cursor
control is the quote mode.

Once you press the quote (the double quote, SHIFT-2),

you are in the quote mode. If you type something and then

try to change it by moving the cursor left, you'll only get a

bunch of reverse-video lines. These are the symbols for

cursor left. The only editing key that isn't programmable is

the DEL key; you can still use DEL to back up and edit the

line. Once you type another quote, you are out of quote mode.

You also go into quote mode when you INSerT spaces

into a line. In any case, the easiest way to get out of quote

mode is to just press RETURN. You'll then be out of quote

mode and you can cursor up to the mistyped line and fix it.

Use the following tables when entering special characters:

When You

See: Read: Press: See:

[RED] : fiiti

Ecyn} ■

{pur}

Ail Commodore Machines

ClearScreen {CLRl

HomeCursor { HOME)

CursorUp {UP}

Cursor Down { DOWN}

Cursor Right {RIGHT)

Cursor Left { LEFT}

insert Character {INST)

Delete Character {DEL)

Reverse Field On {RVS)

Reverse Field Off ( OFF}

Apple II /Apple II Plus

All programs are in Applesoft BASIC, unless otherwise

stated. Control characters are printed as the "normal" char

acter enclosed in brackets, such as ( D) for CTRL-D. Hold

down CTRL while pressing the control key. You will not see

the special character on the screen.

Texas Instruments 99/4
The only special characters used are in PRINT statements to

indicate where two or more spaces should be left between

words. For example, ENERGY {10 SPACES) MANAGE

MENT means that ten spaces should be left between the

words ENERGY and MANAGEMENT. Do not type in the

braces or the words 10 SPACES. Enter all programs with the

ALPHA LOCK on (in the down position). Release the ALPHA

LOCK to enter lowercase text.

January 1984 COMPUTE! 199



COMPUTE! Back Issues

Here are some of the applica

tions, tutorials, and games from

available back issues of

COMPUTE!. Each issue contains

much, much more than there's

space here to list, but here are

some highlights:

Home and Educational COM

PUTING! (Fall 1981 and Sum

mer 1981 — count as one back

issue): Exploring The Rainbow

Machine, VIC As Super Calcu

lator, Custom Characters On

The VIC, Alternative Screens,

Automatic VIC Line Numbers,

Using The Joystick (Spacewar

Game), Fast VIC Tape Locater,

Window, VIC Memory Map.

May 1981: Named GOSUB/

GOTO in Applesoft, Generating

Lower Case Text on Apple II,

Copy Atari Screens to the

Printer, Disk Directory Printer

for Atari, Realtime Clock on

Atari, PET BASIC Delete Utility,

PET Calculated Bar Graphs,

Running 40 Column Programs

on a CBM 8032, A Fast Visible

Memory Dump, Cassette Filing

System, Getting To A Machine

Language Program, Epidemic

Simulation.

June 1981: Computer Using Ed

ucators (CUE) on Software Pric

ing, Apple II Hires Character

Generator, Ever Expanding

Apple Power, Color Burst for

Atari, Mixing Atari Graphics

Modes 0 and 8, Relocating PET

BASIC Programs, An Assembler

In BASIC for PET, Quadra PET:

Multitasking?, Mapping Un

known Machine Language,

RAM/ROM Memory, Keeping

TABs on a Printer.

July 1981: Home Heating and

Cooling, Animating Integer

BASIC Lores Graphics, The

200 COMPUTE! Jonuarv1984

Apple Hires Shape Writer, Add

ing a Voice Track to Atari Pro

grams, Machine Language Atari

Joystick Driver, Four Screen Util

ities for the PET, Saving

Machine Language Programs on

PET Tape Headers, Commodore

ROM Systems, Using TAB, SPC,

And LEN.

August 1981: Minimize Code

and Maximize Speed, Apple

Disk Motor Control, A Cassette

Tape Monitor for the Apple,

Easy Reading of the Atari Joy

stick, Blockade Game for the

Atari, Atari Sound Utility, The

CBM "Fat 40," Keyword for PET,

CBM/PET Loading, Chaining,

and Overlaying, Adding A Pro

grammable Sound Generator,

Converting PET BASIC Pro

grams To ASCII Files.

October 1981: Automatic DATA

Statements for CBM and Atari,

VIC News, Undeletable Lines on

Apple, PET, and VIC; Budgeting

on the Apple, Atari Cassette

Boot-tapes, Atari Variable Name

Utility, Atari Program Library,

Train Your PET to Run VIC Pro

grams, Interface a BSR Remote

Control System to PET, A Gen

eral Purpose BCD to Binary Rou

tine, Converting to Fat-40 PET

December 1981: Saving Fuel $$

(multiple computers), Unscram

ble Game (multiple computers),

Maze Generator (multiple com

puters), Animating Applesoft

Graphics, A Simple Atari Word

Processor, Adding High Speed

Vertical Positioning to Atari P/M

Graphics, OSI Supercursor, A

Look At SuperPET, Supermon

for PET/CBM, PET Mine Maze

Game, Replacing The INPUT#

Command, Foreign Language

Text on The Commodore Printer,

File Recovery.

January 1982: Invest (multiple

computers), Developing a Busi

ness Algorithm (multiple com

puters), Apple Addresses, Low

ercase with Unmodified Apple,

Cryptrogram Game for Atari,

Superfont: Design Special Char

acter Sets on Atari, PET Repairs

for the Amateur, Micromon for

PET, Self-modifying Programs in

PET BASIC, Tinymon: a VIC

Monitor, VIC Color Tips, VIC

Memory Map, ZAP: A VIC

Game.

May 1982: VIC Meteor Maze

Game, Atari Disk Drive Speed

Check, Modifying Apple's Float

ing Point BASIC, Fast Sort For

PET/CBM, Extra Atari Colors

Through Artifacting, Life Insur

ance Estimator (multiple com

puters), PET Screen Input, Get

ting The Most Out Of VIC's 5000

Bytes.

August 1982: The New Wave Of

Personal Computers, House

hold Budget Manager (multiple

computers), Word Games (mul

tiple computers), Color Com

puter Home Energy Monitor, A

VIC Light Pen For Under $10,

Guess That Animal (multiple

computers), PET/CBM Inner

BASIC, VIC Communications,

Keyprint Compendium, Anima

tion With Atari, VIC Curiosities,

Atari Substring Search, PET and

VIC Electric Eraser.

September 1982: Apple and

Atari and the Sounds of TRON,

Commodore Automatic Disk

Boot, VIC Joysticks, Three Atari

GTIA Articles, Commodore

Disk Fixes, The Apple Pilot Lan

guage, Sprites and Sound on

the Commodore 64, Peripheral

Vision Exerciser (multiple com

puters), Banish INPUT State

ments (multiple computers),
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Charades (multiple computers),

PET Pointer Sort, VIC Pause,

Mapping Machine Language,

Commodore User-defined Func

tions Defined, A VIC Bug.

January 1983: Sound Synthesis

And The Personal Computer,

Juggler And Thunderbird

Games (multiple computers),

Music And Sound Programs

(multiple computers), Writing

Transportable BASIC, Home

Energy Calculator (multiple

computers), All About Commo

dore WAIT, Supermon 64, Per

fect Commodore INPUTs, VIC

Sound Generator, Copy VIC

Disk Files, Commodore 64

Architecture.

March 1983: An Introduction To

Data Storage (multiple com

puters), Mass Memory Now

And In The Future, Games:

Closeout, Boggier, Fighter Aces,

Letter And Number Play (all for

multiple computers), VIC

Music, Direct Atari Disk Access,

Automatic Commodore Pro

gram Selector, PET Quickplot, A

Commodore Gotcha, VIC and

Atari Memory Management,

Friendly VIC INPUTs.

April 1983: Selecting The Right

Word Processor, Air Defense

(multiple computers), Commo

dore Structure BASIC, Retire

ment Planner (multiple com

puters), Dr. Video For Commo

dore, Atari Filefixer, Video 80:80

Columns For The Atari, VIC-

word, Magic Commodore

BASIC, A BASIC Hex Editor For

VIC, VIC Music Theory.

May 1983: The New Low Cost

Printer/Plotters, Jumping Jack

(multiple computers), Deflector

(multiple computers), VIC

Kaleidoscope, Graphics on the

Sinclair/Timex, Bootmaker For

VIC, PET and 64, VICSTATION:

A "Paperless Office," The Atari

Musician, Puzzle Generator

(multiple computers), Instant 64

Art, 64 Odds And Ends, Versa

tile VIC Data Acquisition, POP

For Commodore.

June 1983: How To Buy The

Right Printer, The New, Low-

cost Printers, Astrostorm (multi

ple computers), The Hawkmen

Of Dindrin (multiple com

puters), MusicMaster For The

Commodore 64, Commodore

Data Searcher, Atari Player/

Missile Graphics Simplified,

VIC Power Spirals, Un NEW For

The VIC and 64, Atari Fast Shuf

fle, VIC Contractor, Commodore

Supermon Q& A.

July 1983: Constructing The

Ideal Computer Game, Tech

niques For Writing Your Own

Adventure Game, SpeedSki

And Time Bomb (VIC), Castle

Quest And Roadblock (Atari),

RATS! And Goblin (64), How To

Create A Data Filing System

(multiple computers), How To

Back Up Disks For VIC And 64,

Atari Artifacting, All About The

Commodore USR Command, TI

Mailing List.

August 1983: Weather Forecaster

(multiple computers), First Math

And Clues (multiple

computers), Converting VIC

And 64 Programs To PET, Atari

Verify, Apple Bytechanger, VIC

And 64 Escape Key, Banish Atari

INPUT Statements, Mixing

Graphics Modes On The 64,

VICplot, VIC/64 Translations:

Reading The Keyboard, Musical

Atari Keyboard, VIC Display

Messages.

September 1983: Games That

Teach, Caves Of Ice, Diamond

Drop, Mystery Spell, and Dots

(multiple computers), VIC Pilot,

Ultrasort (VIC, 64, PET), Easy

Atari Page Flipping, Computer

Aided Design On The TI, Rela

tive Files On the VIC/64, Atari

Fontbyter, TI Sprite Editor, All

About Interrupts (multiple com

puters), Cracking The 64 Kernal,

Making Change On The Timex/

Sinclair, Build Your Own Ran

dom File Manager (multiple

computers).

October 1983: Computer Games

By Phone, Coupon File (multi

ple computers), Dragon Master

And Moving Maze (multiple

computers), Merging Programs

From Commodore Disks, Atari

Master Disk Directory, Sprites In

TI Extended BASIC, Commo

dore EXEC, Multicolor Atari

Character Editor, High Speed

Commodore Mazer, Apple

Sounds, Extra Instructions (mul

tiple computers), Commodore

DOS Wedges, Invisible Disk Di

rectory For VIC And 64.

Back issues are $3 each or six

for $15. Price includes freight in

the US. Outside the US add $1

per magazine ordered for

surface postage, $4 per

magazine for air mail postage.

All back issues subject to

availability.

In the Continental US call

TOLL FREE 800-334-0868

(919-275-9809 in NQ

Or write to:

COMPUTE! Back Issues

P.O. Box 5406

Greensboro, NC 27403 USA

Prepayment required in US

funds.

MasterCard, VISA, and

American Express accepted.

NC residents add 4% sales tax.
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A Beginner's Guide

To Typing In Programs

What Is A Program?

A computer cannot perform any task by itself.

Like a car without gas, a computer has potential,

but without a program, it isn't going anywhere.

Most of the programs published in COMPUTE! are

written in a computer language called BASIC.

BASIC is easy to learn and is built into most com

puters (on some computers, you have to purchase

an optional BASIC cartridge).

BASIC Programs

Each month, COMPUTE! publishes programs for

many machines. To start out, type in only pro

grams written for your machine, e.g., "TI Version"

if you have a TI-99/4. Later, when you gain ex

perience with your computer's BASIC, you can

try typing in and converting certain programs

from one computer to yours.

Computers can be picky. Unlike the English

language, which is full of ambiguities, BASIC

usually has only one "right way" of stating some

thing. Every letter, character, or number is signif

icant. A common mistake is substituting a letter

such as "O" for the numeral "0", a lowercase "1"

for the numeral "I", or an uppercase "B" for the

numeral "8". Also, you must enter all punctuation

such as colons and commas just as they appear in

the magazine. Spacing can be important. To be

safe, type in the listings exactly as they appear.

Brackets And Special Characters

The exception to this typing rule is when you see

the curved bracket, such as "{DOWN}". Any

thing within a set of brackets is a special character

or characters that cannot easily be listed on a print

er. When you come across such a special state

ment, refer to the appropriate key for your com

puter. For example, if you have an Atari, refer to

the "Atari" section in "How to Type COMPUTEI's

Programs "

About DATA Statements

Some programs contain a section or sections of

DATA statements. These lines provide informa

tion needed by the program. Some DATA state

ments contain actual programs (called machine

language); others contain graphics codes. These

lines are especially sensitive to errors.

If a single number in any one DATA statement

is mistyped, your machine could "lock up," or

"crash'." The keyboard, break key, and RESET (or
STOP) keys may all seem "dead," and the screen
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may go blank. Don't panic - no damage is done.

To regain control, you have to turn off your com

puter, then turn it back on. This will erase what

ever program was in memory, so always SAVE a

copy of your program before you RUN it. If your

computer crashes, you can LOAD the program

and look for your mistake.

Sometimes a mistyped DATA statement will

cause an error message when the program is RUN.

The error message may refer to the program line

that READs the data. The error is still in the DATA

statements, though.

Get To Know Your Machine

You should familiarize yourself with your com

puter before attempting to type in a program.

Learn the statements you use to store and retrieve

programs from tape or disk. You'll want to save a

copy of your program, so that you won't have to

typo it in every time you want to use it. Learn to

use your machine's editing functions. How do

you change a line if you made a mistake? You can

always retype the line, but you at least need to

know how to backspace. Do you know how to

enter inverse video, lowercase, and control char

acters? It's all explained in your computer's

manuals.

A Quick Review

1) Type in the program a line at a time, in order.

Press RETURN or ENTER at the end of each line.

Use backspace or the back arrow to correct

mistakes.

2) Check the line you've typed against the line in

the magazine. You can check the entire program

again if you get an error when you RUN the

program.

3) Make sure you've entered statements in brac

kets as the appropriate control key (see "How To

Type COMPUTERS Programs" elsewhere in the

magazine.)

We regret that we are no longer able to respond to

individual inquiries about programs, products, or

services appearing in COMPUTE! due to increasing

publication activity. On those infrequent occasions

when a published program contains a typo, the correc

tion will appear on the CAPUTE! page, usually within

eight weeks. If you have specific questions about items

or programs which you've seen in COMPUTE!, please

send them to Readers Feedback, P.O. Box 5406,

Greensboro, NC 27403. Q



NEWS^PRODUCTS

Terminal Emulator

For VIC And 64

Versaterm, a terminal emulator

package for the VIC-20 and

Commodore 64, is available from

Electrosharp Technologies.

The program features UP

LOAD, DOWNLOAD, PRINTER

DUMP, SAVE, and CONVERT

commands. Data can be SAVEd

on tape or disk to reduce connect

time. Data is stored in a receive

buffer which holds 36K on the

Commodore 64 and up to 26K

on the VIC-20.

The PROGRAM mode

searches through the receive

buffer for a program file and

automatically converts it into

program form so it can be SAVEd

and RUN normally.

Versaterm is available on

tape for $24.95 or disk for $27.95.

The VIC version requires at least

8K memory expansion.

Electrosharp Technologies

19S1 Sandalwood Drive

Santa Maria, CA 93455

(805) 922-4095

Atari Printer

Interface

Microbits has developed a printer

interface that is compatible with

all Atari computers and serves

as a replacement for the Atari

850 Interface Module.

The MPP-1150 Printer Inter

face, which connects to the com

puter's serial bus and daisy-

chains with other Atari peripher

als, is compatible with all existing

software. It includes a three-foot

cable with a Centronics plug.

The Microbits MPP-1150 Parallel

Printer interface is compatible with all

Atari computers.

The interface sells for $99.95.

Microbits Peripheral Products

225 West Third St.

Albany, OR 97321

(503)967-9075

On The Road With

The Apple

Columbia Software has intro

duced Roadsearch-Plus, a compu

terized road atlas for the Apple II

and Apple He computers.

The program contains a

data base of 406 cities and road

intersections and about 70,000

miles of major highways

throughout the United States

and Canada. With the compan

ion Roadmap Development System,

users can customize the data

base with up to 50 additional

cities and 100 additional road

segments, including local roads,

favorite shortcuts, and new

destinations.

When run, the program

determines and prints the

shortest practical route between

any cities in the data base. If

desired, the program can choose

routes that avoid toll roads.

Printed output from the program

includes driving route, dis

tances, travel times, and esti

mated fuel usage.

Roadsearch-Plus with the

Roadmap Development Si/stem is

available for $74.95. A version

without the Roadmap Development

System is available for $34.95.

Columbia Software

P.O. Box2235A

5461 Marsh Hawk

Columbia, MD 21045

(301)997-3100

Joysticks For Atari,

Commodore, Tl

Coin Controls has developed the

Competition Pro 3000 joystick, a

new game controller for Atari,

Commodore, and TI computers.

The Competition Pro 3000

includes a trigger atop the joy

stick and a "fire-bar" on the

controller's base. The joystick

incorporates arcade-style, eight-

way directional leaf switches,

The Tl version of the Competition Pro

3000 joystick includes an adapter for the

TI-99I4A computer.
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and is backed by a two-year

warranty.

Atari and Commodore mod

els are available for $16.95. The

TI version is available for $18.95.

Coin Controls, Inc.

2609 Greenleaf Ave.

Elk Grove Village, IL 60007

(800)323-8174

Pascal For The 64

Zoom Pascal 64, from Abacus

Software, is a fast-running Pascal

package for the Commodore 64.

The program includes an

editor to create, save, or modify

Pascal source statements, a com

piler to translate source state

ments into intermediate code,

and a translator to translate the

intermediate code into 6502

machine language.

The package, which sells for

$39.95, also includes several

sample programs.

Other new programs avail

able from Abacus include:

Chartpak-64, which allows con

struction of charts and graphs in

high-resolution graphics without

programming, $42.95; Assembler/

Monitor 64, a utility for the de

velopment of machine language

programs, $32.95; and Graphics

Designer 64, which lets you de

sign architectural, engineering,

or artistic graphics, $34.95.

Abacus Software

P.O. Box 7211

Grand Rapids, MI 49510

Grammar Tutorial

For Apple And Atari

English Grammar is a program

designed to teach the parts of

speech to students at any grade

or age level. The two-disk Apple

or Atari program, produced by

T.H.E.S.I.S., can create

specialized exercises for use in a

variety of settings.

Drills on individual parts of

speech, or any combination of

parts of speech, are available.
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The material in the drills is easily

modified to match the reading

level of the student.

The program is available for

S45 plus $3 for shipping and

handling.

Another new offering from

T.H.E.S.I.S. is Weights and Meas

ures, a two-program package for

the Atari, designed for children

ages 4 to 10.

Weights teaches children

how to read a scale in pounds

and ounces, and includes exer

cises for converting pounds to

ounces and ounces to pounds.

Linear Measures teaches

children how to measure with a

ruler and how to make conver

sions among inches, feet, and

yards.

Weights and Measures is avail

able for S20 on tape or $25 on

disk.

T.H.E.S.I.S.

P.O. Box 147

Garden City, Ml 48135

(800) 354-0550

Color Computer

Games And

Graphics

Radio Shack has released two

new games and a disk graphics

package for the TRS-80 Color

Computer.

The games, Color Baseball

and Star Blaze, are both available

in Program Paks for computers

with at least 16K. In Color

Baseball, you can play a human

opponent' or the computer. Fea

tures include user selectable

batting averages, base stealing,

and control of all defensive

players. The game sells for

$24.95.

Star Blaze is a space explora

tion adventure. The player must

defend the 64 sectors of the

galaxy against a fleet of aliens.

Star Blaze is available for $19.95.

Color Disk Graphics includes

formats to plot vertical or hori

zontal bar charts, pie charts, and

line charts. Charts produced by

the program can be saved on

disk, displayed on either a high-

or low-resolution computer

screen, or printed out on a dot-

matrix printer that has graphics

capabilities.

Color Disk Graphics sells for

$49.95.

Tandy Corporation/Radio Shnck

1800 One Tandy Center

Fort Worth, TX 76102

TI Cartridge

Software

Texas Instruments has released

five new cartridge games for the

T1-99/4A home computer. The

games sell for $29.95 each and

can be played from the keyboard,

though some games may per

form better with joysticks.

The games are:

BurgerTime, a single-player

chase game in which Peter Pep

per has to avoid the nasty pickles

and hot dogs.

Treasure Island, in which the

player must gather treasure

before rising waters engulf the

island.

Return to Pirate's Isle, a Scott

Adams adventure with multiple

screens.

Hopper, a ten-level chase

game for one or two players.

The action takes place in the

cargo hold of an ocean liner.

Sh/tnoids, a single-player

game in which you control a

sharpshooting cowboy who uses

scanners and laser fireballs to

eliminate the alien Slymoids.

Texas Instruments

Consumer Relations

P.O. Box53

Lubbock, TX 79408

(800)842-2737

Thinking Game

For Commodore 64

Omnipotus is a Commodore 64

game in which the player as

sumes the role of a computer



We'll back you up!
Apple owners Commodore 64 owners

The Clone Machine - Now you can take control of your

1541 and backup software easily. A complete users manual

comes with this package that allows: 1 and 2 drive copy;

investigate and back-up many "copy protected" disks; view

and edit track/block; easy initialization; display and print

directory contents; change program names; add, delete files

with single keystrokes; supports up to 4 drives.

'My only

copy

gone!"

Special Offer S39

Nibbles Away II (NewImproved Version C) - The single

most respected back up program to date for Apple and

Franklin computers. Purchased by government agencies,

written about in the N.Y. Times, Science 83, Digital

Retailing and other publications. Now revised with added

printing compatabilities, enhanced sector editing and disk

data search, subscription to nibble news available too! (with
back-up hints and parameter settings).

Special Offer S6495

CALL (201) 838-9027

P.O.Box

Pompton Plains, N.J.

07444

and the computer assumes the

role of Professor Omnipotus, the

computer's creator.

The scenario is this: The

professor sent you out into the

world to "compare and catego

rize." You have returned from

your task and the professor is

questioning you about what you

have observed. Your dialogue

with the professor introduces

you to the basics of philosophical

thinking.

The program, produced by

The Wizards, is available on

tape or disk for $13.95.

Also available from The

Wizards is a computer aided

instruction program titled Course

1: How to Make Good Investments.

The course covers material tradi

tionally covered in business

schools, with some practical

street techniques added in. The

program, which comes with a

75-page text, is available on tape

for $39.95 or disk for $44.95.

The Wizards

P.O. Box 7118

The Woodlands, TX 773S7

CALENDAR
January 14-15, Northland Mall,

Sterling, IL. Fourth Annual

Computer Fair. Sponsored by

the Sauk Valley Computer Club.

For more information, contact

Vinus Williams, Rt. 1, Mil-

ledgeville, IL 61051.

January 19-21, Pasadena

Convention Center, 300 E. Green

St., Pasadena, CA. Data West.

This computer conference and

exposition will offer a series of

workshops and seminars, and

will present an array of computer

hardware and software for per

sonal and business use. For more

information, contact Cliff and

Doug Mitchell, Information Proc

essing Group, (2Z3) 792-5111.

January 23-25, Hacienda

Resort Hotel and Casino, Las

Vegas, NV. Teaching Math With

Microcomputers. Sponsored by

the National Council of Teachers

of Mathematics. A two-day pro

gram designed for introducing

microcomputers to teachers and

supervisors of mathematics edu

cation at the elementary, inter

mediate, and secondary school

levels. Seminar topics include

software, programming, hard

ware selection, and computers in

the future. For more information,

contact NCTM Seminar Series,

1906 Association Dr., Reston,

VA 22091, (703) 620-9840.

Nezu Product releases are selected from sub

missions for reason* of timeliness, available

space, and genera! interest to our renders. We

regret that we are unable to select all new

product submissions for publication. Readers

should be aware that we present here some

edited versio?! of material submitted by ven

dors and are unable to vouch for its accuracy

at time of publication.

COMPUTE! welcome* notices of up

coming events mid requests that the

sponsors send a short description, their

name and plume number, and an address

to which interested renders may write for

further information. Please send notices

at least three months before thedate ofthe

event, to: Calendar, P.O. Box 5406,

Greensboro, NC 27403. ©
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ftf
Your

Computer

FLIGHT SIMULATOR GAMES

Sky Pilot (8K VIC-20) $18.00

Runway 20 (16K V!C-20) $25.00

Runway 64 (Commodore 64) $18.00

Cockpit 64 (Commodore 64) $25.00

ADD $200 FOR DISK VERSION

TORPEDO/'
Submarine Battle Games

8K VIC-20 or Commodore 64 $25.00

SUSIE SOFTWARE
709 Wilshire Dr. Mt. Prospect, IL 60056

(312) 394-5165

Solve

3(x-5) -3x+7=2(x+4)-x-3 ? ?

You can after you've

worked wjth the

MathTutor - Linear Equations

A complete tutorial & practice

Written by a college math

teacher . Volume discounts.

Atari 400/800, IBM-PC ,C-64

Min48K Disk or Tape $39.95

Mo. Res. add 5.5% tax

RI5IMQ 5TAR
SOFTWARE

5732 Holmes KCMO 64110

( i £1- = x s! jsmsud

CRAZY CONVEYORS
COMMODORE 64™

Crazy Conveyors ..■: res ''t -■ ,.:■■■■ J MlaD KS ol ineCcnmooore

xA wiin ars* ana 10 Drawee an reciting action-oaf^ec game wtieli
challenges you 10 race againsi time ciimt»rig ladflrs. siding dawn tire

poles, anc iravers ng unpreociabie moving conveyws !o scwe wants you
musi ga'nei vma wtHctl vou use !o fend of a vat^eiy of cut ng -:.

coe-5 "*ne taster you oeaf tne screen iw more uonus points you win
Crazy Conveyors M enieowi anc cteltenge all p'ayersiust as it is. Do! as
you maste' mote jnc moie of ine enoiinq screens owoec you won i nave

loDuyifnowef game vout.n use Crazy Conveyors' Sjiii in Screen Dealer
to rnouiiy ifie exislimj screens o' dj 9tnMl) new ones i! s easy and Bu j
fascinating and if you re slianng Crazy Conveyors with lamiiy yoj may tiave
to con-oeie lor a turn Sow of (he many leaiu'es include
Crazy Conveyor Aclion — As ifse Hero or oaponenis encoumer Ihe crazy
conveyors whirring pulleys ana Dells they will tie wniskra along or sIO-aeo
to a snail 5 pdee Bui .\alch your siec il you coun! on a conveyw to your

escaae you may Be disappointed as Ihe conveyors urexoectediy reverse

director!
Screen Creator — eupjno you' game disk lo 128 screens ?.na use
aocmonai oiskb w unuaiiy unlimited screens Ciwoseanyol n cotes loi
eacn shape Detore c atlet a screen is built
Custom Characters in 11 Oitterenl co'0'5 are usea 101 ojiioing tiiocks
lacoe's '■? we; rolalFng puiieys moving conveyors ana Donus M»es

Muilt-Color Sprites v i fflnety ot smooth 'moving crtaracters
Three Part Harmony Music anc a variety tf action sounds
High Score Heiory saved witfi tuii names 0! 10 champions

Acbon Pause rn use you get an urgent phone call 01 cine- urge
Start Play 3! any screen of iOui Chace

Joy Stick or Keytoard control
MKhine Languago assists 'ast oacec action 0* spite c/aonts ara souno

Price'Only S29 95 - EAT YOUR HEflR! OUT JUMPMAN^

(6"2) 942-1475

Sflnd ehKlt Of mone* °"i"
Md iz 00 (oE posta9e

d hdij

COMMODORE TIMEX

BYTES and BITS
524 E. Canterbury Ln.

1983 TAX

RETURN HELPER

Fast and easy

income tax preparation.

• Form 1040 ana Schedules A.B.C.D.E

• Enter and modity data on a screen copy of Ihe

form.

• Works like a spreadsheel - all the lines

aflectad by a change are instantly updated

• Form 1040 and Schedule A are automatically

coreialed

• Price is tax deductible.

Cassette VIC2Dd6KRAMtor C64 S23

TIMEX1000 (16KRAM| SU

TIMEX 206S S18

Disc VIC20H6K RAMioiC64 S33

(Add 51 50 S S Hi Check. MO or credit caid

KSOFT CO.
^^^ 8J5 WELLNER RD

VK4 NAPEHVILLE. IL 60540 i
^^m (3121 961-1250

Dealer inquiries welcome

Commodore 64 Is a trademark ol Commodore Electronics Ltd.

Use the card

in the

back ot this

magazine

to order

your

COMPUTE!

Books

At last!

QUALITY DUST COVERS
Computer Covers: Atari 400, 600.

800. 1200. 1400. 1450;

TI99'4A, Commodore 64.

VIC 20. Timex 1000,

1500. 2068. Disk Drive

Covers: Atari. Commo

dore 64. VIC 20. Percom.

Rana. Cassette Covers

Commodore 64. VIC 20. Tl. Atari. Texas

Instruments. Custom fined dus! covers are hand sewn,

not glued, from brown leather-tike Naugahyde.'1-' Soft

bonded inner Imef. Forgel about the cheap static-filled

Dlasiic covets and go with our rich looking, quality Oust

covers for maximum protection And if vou're not con

vinced this is the best cover on ihe market, just send it

back and we'll cheerfully refund your monev Dealer

inquiries are invited.

Please send me a custom fitted dust cover for:

Computer:

Disk: Cassette:

I am enclosing S8.95 ea. plus SI.50 for postage and han

dling. (Wisconsin residents add 5% sales lax. Ship to:

City State Zip

560 N. 68th St.. (414) 257-3562

Wauwatosa, Wl 53213

TAX HELPER"
Commodore 64"

Tax HELPER 1.83 performs all
arithmetic for Form 1040 and

Schedules A, B. and G. Does not

calculate tax. Saves results to diskette.

Diskette: $17.00 plus S 1.25 shipping.

Tax HELPER 2.83 also does Schedules

C, D. E, F. G, SE, and W and Form 4562.

Calculates tax, prints reports, and more.

Diskette: S30.00 plus S 1.25 shipping.

(M)agreeable software, inc.
5925 Magnolia Lane • Plymouth. MN 55442

(612)559-1108

HELFER is a trademark of lM)agreeable Software Inc
Commodore is a trademark of Commodore Electronics Lid

FREE CATALOG!
JEWEL THIEF
ADVENTURE GAME - * 19.95

CAN rOU BREAK INTO THE CRYSTAL CITY

MUSEUM BND STEAL THE 'BLUE WALLABY'

D1AH0ND WITHOUT BEING CAUBHT?

FOR. VIC21 - REQUIRES BK EXPANDER

zxei/TiMExiaaa - requires i«*

COMMODORE H 1*29.931

RAYPRO II 1*29.93)

ATARI »»» (*29.93)

ANDROID
STRflTAGY GAME - S24.95
RETREIVE THE S.S-R. FROM THE ALIEN

ONDfiOIDS. SET PAST INTEHCEPTERS,

DESTROYERS, AND THEN GE0R6E.

FOR- VIC29 - REQUIRES I*K EXPANDER

ZX9l/TIHEX10fl» - REOUIflES I AK

COMMOOORE i»

AVAILABLE ON CASSETTE OR DISH.

ADD *i.If FOR EACH DISK ORDERED.

CHECK OR MONEY ORDER (NO C.D.D.).

FORIEQN ORDERS ADD *2.0D.

ORDERS PROCESSED IN 1-3 DAYS.
• DEALER INQUIRIES INVITED. •

HORE PROGRAMS AVAILABLE.

SEND FOR FHEE CATALOB.

CRYSTAL MICROSOFT LTD.

P.O. BOX 440852

HOUSTON, TX.

Haka cbecki u welcome u cub. I



MAG-RAK
COPY MAGAZINE PROGRAMS .

KITH EASE

A LINE AT A TIME

A PAGE AT AT TIME

-END AWKWARD

FUMBLING 1

-CUT COPYING TIME!

-REDUCE FRRORS1

-SAVE VALUED

MAGAZINES ISTACT!

S 34.95
PflSTPAID

Calif, residents add 6.5% tax

Canada - Add $2

Check or Honey Order (only)

Payable To: RiL PRODUCTS

BOX 26A89

LOS ANCKLLS.CA 90026

FREE CATALOG !
HOME, EDUCATIONAL, AMD

BUSINESS SOFTWARE

FOR THE VIC AND 64

new Items-

Letter Writer/64: Word

processing, storage, printing.

Tape $8.00 Disk $10.00

Paycheck/64: FICA and

Federal withholding for payroll.

Tape $10.00 Disk $12.00

Over 50 other titles!

Low-Priced! Practical!

Put your VIC or 64 to work with

quality software from

Farthest Fringe S.A.

101 Highway Blvd.

n. Pekin, IL 61554

ATARI"

HOME SOFTWARE

LI5TIT
A filing cabine! for your computer

Prom Scrafcb!
Gels your recipes oul o( [he closet'

A secret diary (or your "sweet 16"

Disk or Tape-16K $24.95 ea ■ Si.50 shipping

TO ORDER CALL 800-252-5385

In NY B00-252-B300 Ask lor Op 854

For iree information wrue

tlomeSpu

9 Peters Path, E. SKT., N.Y. 11733

N Y Residents add applicable sales tax

Ask your dealer lor HomeSpun products

Advertise your

program or

product here

and reach

hundreds of

thousands of

readers.

■*- PSI-UARE -H-

■*- MACRO LIBRARY ■»*■

Genei-ate efficient assembly

language programs faster. Over

100 macro i-OL'tines to equate,

add, subtract, mill tiplui

divide. IF, move, AP.S, POKE and

PEEK 1& bit integer variables.

Saves debugging time. Easily

incorporated into your program.

Spec i fy clioi ce of C-6* or At ar i

macros.

Disk *25.00

I f ■*«--»«-

An exiting and challenging

gitme. Stalk gazelles, avoid the

1 ions, all to an imat inn and

SDUIld. Skill levels from Granny

to Big Game Hunter. For C—64

with Joystick.

Speci fy Disk or tape *22.00

-•» CIA C RO

■*•■ TECHNI CAI_ T I RS -H

Supplements the C—6A macro

assembler manual. Good mystery

med1clne.

»2.00

Package price: Library + Tips +

tSAFARIt

C-64 Disk *10.00

Send check or M.O- to PS I-WARE

PO

San

CA

USA

Box 1 1

Ferna

9 13*1

CA r

Can.

61

ndo

es. a

orde

PO Box 103

LabrsdPf C

NFLD

Canada A2V

dd fa. 5"/. Tax

rs add 20>1

i ty

2K3

Use the card

in the

back ot this

magazine

to order

your

COMPUTE!

Books

FREE CATALOG!
Features Precision Tools and

Equipment for Computers

Jensens new catalog features hard-to-

find precision tools, tool kits, tool cases,

test equipment and computer acces

sories used by sophisticated hobbyists,

scientists, engineers, laboratories and

government agencies. Call or write for

your free copy today.

7815 S. 46th Street

Phoenix, AZ 85040

(602) 968-6231

JGNSGNI

TOOLS INC. |

VIC 2O™/COMMODORE 641

Investment Portfolio Manager — for Ihe Commodore 64 with disk

drive o- upe (printer optional) is menu driven ana provides one sum

mary page ana nme detail oages. Each page can acceat nine entries

clupto$99.999each The piogram can Handle over S8 million The

fm is Quick ana makes it easy to track volatile assets sucn as slocks
and stock options The summary page displays me grand total ana

trie nei ceni ol grand toiai lor each ol nine invesimeni caiegones

Puce $14 95

□iik Directory Manager — lor the VIC 20 (16K mm e*p I or Com

modore 6J with 1540/41 dis< drive anO 1525 printer Tne DOM is

a handy utility wnicn mauls direcily from the directories ol disket

tes and sorts up to 1556 records an the Commoaore 64 and ud to
1047 records on tne VIC 20 Each record contains lile name, file

size. We type ana aisk ID A page formatted master directory is

sent lo the printer The DDM is written completely m fast ana effi
cient machine language Price: Si9 95

Ridge Hunner — lor the une*pancied VIC 20 on tape or disk for
mat 100% machine language Maneuver your mullicoior U F.O
through a field of clinking mines while blasting spinning asieroids
and various enemy ships with laser fire Features include a

horizontally scrolling playlie'd. hi-resolution/multicolor graphics.

excellent souno, high score, pause button. Bonus ships, and ever

increasing levels of eutficully. Joystick-required P'ice Sid 95

BYTES and BITS (602) 942-1475
524 E. Canterbury Ln. Piaua specify taps or disk

Phoenix, AZ 85022 fl«"™ hr pwtigt
and handling

VIC 20 and Commoflor164 ace Iradermrks of Commodore Electrons Lid
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The Computer Case Company

provides top quality cases to
satisfy virtually every need of the
microcomputer owner. Choose

the original Comp-Case for com

pact, light local transportation or

the new Trav-L-Case, which pro
vides the ultimate in protection, for

long distance transportation at a
price you can afford and in a size
which is easy to handle. Over 100

^configurations to choose from.

1-800-848-7548CAtL
r" \
5650 IndiariiMourid Court
Columbus,:DH 43213

TeiengarrJ 1CH6 '5
B-i Bomoer (CM ' 66 iDH5 30

Mif3*ay Campaign IC111 66

Nuke»ar ICHI 66

-at (0128 00

"-'.--.:> (CHI 66 iDHS 30
c-i,,nCAce iCi 1900
Sloes a-d Bonds ICi 1* 60
~C I F 1C1H6O1DMB »

Brodarbund

ChOBU'ie- (CTJ27O0
SeaF0. ICTI27O0

Serpentine (CT> 27 00
Oavic s W<onigrt Wagic (Ol 27 00

JE 27 00

Commodore

Asaerrcier6i ID)'6 90
Logo IDM7 90

Pirol IDH7 90

Pet Emuialoi ID) '6 90

Screen Ed'tQf '0) 16 lJ0
Bonus Pack (D. C)t6 90

CPIM3! Operating
System (CTI69 00

Suoe- Eipar-oer VSP iCT| Id 9D

Easy Fmaice (1 S> iDi '9 35

Eas, Caic64 ,D> ?.l 7t>

g

Eas, Senpl

Easy Vail 6*

Easy Sc*i<6«

Wore.Name Mttr-.

iniroioBasi: 1

Gonefc & The MicuC

Easy Lesson East Qu

Mus.c Macfirfie

irwemory Mgmi

Payrgii 'CnBC"*r

Acci: PayaDie

Accis "eceivaCi

General Loarja-

Nevada Coool

Simons Basic

Super Eipanoer

Wuara at WO'

U

D"f ■»

D-<6 90
l"--9 36

2i 80

- "fi90

■ " -6 SC

D *7 9C

3i29 EC

D 43 00

■ Di43 00

D)43 0O

D1' 43 0C

,DU3(JO

iDU?90

[Dt»? 50
lCT|16 90

hCT)2i 60

COMMODORE 54^SOFTWARE
Gart iCT)21 50

SLice-Cea ;D)29 50

Slarc-css lD)29 W
DeaOEme 29 SO
Magic Desk (CT) 7* 95

D'agon-sDan ICT1W95

Siarfaigst |CT)2<95

Cantlnanlal
The Home Accountant 50 ?3
FCM (FormLaLIBf) '6 64

Creailv* So'lwirs

Decision Maker |C)1C 15 (D) 13 5")

Epy«

Home Inventory iCI 10 15 iD> 13 50

LoanAnalyie' 'CH0 15 iD] 13 50
MoonDuSl (CT)23 65

AslrcOlit/ |CT)23 65
Trastrrran (CTI23E5

Finance (Cti3 5O(D1'6 90

SavsNew Vor>'

Dalito'1

Poc Van

Genesis

0 Piley a Mine

Bruce Lee

(D.O20 1u

;C, D12P3C

1D|2' 00
(Dl20 30

27 on

Cu'seol Ra

S.vo'0 at Rargoa!

y p

Piisrop

E ' i0y A'cace Ciass

Jurniman Jr

Hat Sollwirt

Mm Mai6J

Turtle Grapnics"

t Apnsai (Dj27 00
cnesol Apsr-, (Di'3 55

i ,3 55

iDl 20 30

1DO27 00
ID127OO

iD CTJ27CO

I 27 00

iCT)27 00

ICTI27 00

ICTI40 60

Anack ol Mutani Canels iCTi 25 45

Time Money Manaper (Di 51 00

commodore

CommcxSare 64 219.95

1541 Disk Drive 239.95

!53GDatasette 61.30
1525 Printer 214.75

1660 Automodern B9.95

1701 Coior Monitor 239.95

1600 Modem 55.00
RS 232 interface 57.80

3 Port Expander 30.00

6 Port Expander 75.00
64 Prog. Ref. Guide 17,00

Diskette*

BASF5VV'8SDD2pak

BASF Soft Box (10)

Joysticks

Poinimasfer

Pointmaster Pro

FireContro!

Wico Command Ctrl.

Wico"Boss"

Wico Red Ball

Adam Computer System

Adam Computer Module

5.50

23.80

10.95

18.55

7.85

19.50

13.50

20.75

595.00

445.00

.(!-■! «■■" fin-n.. Infarmillon
"Dora*rcalM-e00-U7-aflM ana wid ctriid*; efi*:ii morwy ortMri si pcnonil crwcki |illow ImMi ■•.:.*•■ or uu

icur VISA, Miiki Cira or Am«rtcin EiprHi. lnlk)(Toi(C*ll 1-M»-U3-e717. IncluiM 13 loi poilcg* "■ I ' •"'.: (>i

COD ardtii add 11 50] UPS Blu> ..•!.-»■ SI, C»n*d* l' Olhar counlrlM Includ* 10'., lor P&H All producia l*clory
lulcd wllh manu1«clur<r't wafranly All raturm r•quirt R.A ■ Pr(e« iuBJ»ct to (h»ng« wllriojl mile* OrO«iO»t»!

noun Mon-Frl 8-5, Sat B-1 CST

Micro Prots

Sum ijn Lliw

Sammy Lia""^!

Thiestioid

Li.-ia' Leecer

E C Qst (or Tires

Oil's well

LearningW Leecer

Siiiji Sollwara

SnaKeByle

SqjiS'-. Em

Reckon

Blade Biachpoolt

lype AitacK

Splnnakai

face Mate'

f.ey DiO0!eDiad:e

Kincercnirip

Fraction Fevei

An-ajmSTnin

Synapi*

S.magk Slmjl»ilon»

Con^Eai Leaoe'

Kn.ghiscl ineDejen

Tfmeworki

I'cibers o' me Lost

lomC

Wall Sueel

Money Manager

Eieciranic CneckDook

(DI58 25

(Ol 2b 50

78 00

iCT)30 tb

iCT]20 25

(0)20 31

(D)2' SO
iDiH 80

iDiJ' 80

.Dili SO

lO)21 BO

10127 00

IDI23 65

IDI27OO

IDI27 00

(D|27 00

ID)23 65

(Di20 3f)

(D120 3O

iD)2? 00

iD)23 65

!Dl27 00

D C)23 70
ID.O23 70

,D Ci 23 70

(Di29 00

IDJ29 00

(D.CM9 10

iD.C.19 '0

ID Cl'9 10

(D.CH9 10

ID.CM9 10

fiOO

ATARI, APPLE, VIC 20, U.SOFTWARE LISTS AVAILABLE

For additional Information and to order, call Toll fraa:
8®{?0\^7®t?©R0B0X2511

Outside Texas Inside Texas

1-800-527-8698 1-800-442-8717
75606



WHEN YOU JOIN THE LIBRARY OF COMPUTER
AND INFORMATION SCIENCES
You simply agree to buy 3 more books—al handsome discounts—

8750
VALUE

This up-to-date Second Edition contains:

• Over 1,670 pages of revised, expanded, and updated text

• 550 articles on virtually every aspect of the computer sciences

• Written by 301 distinguished authorities

• Profusely illustrated with over 500 photos, and over 250

diagrams, graphs and charts

Indispensable to consultants, business peo

ple, data processing professionals, and en

thusiasts, the ENCYCLOPEDIA OF COM

PUTER SCIENCE AND ENGINEERING is a
veritable data base of information on:

• Hardware

• Software

• Programming languages

■ Artificial intelligence

- Computer applications

• Personal computing

and much more!

The Encyclopedia is organized to make find
ing and using its wealth of information an ease.

Articles are alphabetically arranged and are

cross-referenced to related articles and to spe

cific subject matter The clear and expanded

appendices include abbreviations, acronyms,
special notation and terminology, as well as nu

merical tables, the mainstay of appiied technolo

gies. A complete 5.000-term index contains ref
erences to sub-categories, doubles as a

computer science dictionary, and is an invalu

able tool for locating specific information.

Praise For the First Edition:

Called "Impressive...comprehensive.. .well

done" by Datamation, and "...a real treasure

cache" by Business Management, the new Sec

ond Edition promises to eclipse Computer Man

agement's statement on the original of "There

isn't another book like it." Send for your free

10-day trial.

The Library of Computer and Information

Sciences is the oldest and largest book club
especially designed for the computer profes

sional. In the incredibly fast-moving world of

data processing, where up-to-date knowledge

is essential, we make it easy for you to keep

totally informed on all areas of the information

sciences. In addition, books are offered at dis

counts up to 30% off the publishers prices.

Begin enjoying the club's benefits today!

4 Good Reasons to Join

1. The Finest Books. 0l the hundreds ol books sub

mitted to us each year, only the very lines! are

selected and offered. Moreover, our books are

always of equal quality to publishers editions,
never economy editions.

2. Big Savings. In addition to getting the ENCYCLO

PEDIA OF COMPUTER SCIENCE AND ENGINEERING

(or S2.95. when you join, you keep saving

substantially—up to 2iY and occasionally even

more. (For example, youf toial savings as a trial
member—including this introductory offer—can

easily be over 50%. That's like getting every other

book free!).

3. Bonus Books. Also, you will immediately become

eligible to participate in our Bonus Book Plan, with

savings up to 70% oil the publishers' prices.

4. Convenient Service. At 3-4 week intervals (16 times

per year) you will receive the Book Club News,

describing the Main Selection and Alternate Selec

tions, together with a dated reply card. It you want

the Main Selection do nothing and it will be sent to

you automatically. If you prefer another selection, or

no book at all, simply indicate your choice on the

card, and return it by the date specified. You will

have at least 10 days lo decide. If. because of late

mail delivery of the News, you should receive a book

you do not want, we guarantee return postage.

If the reply card has been removed, please write to:

The Library of Computer

and Information Sciences
Dept. 7-CH4 Riverside, N.J. 08075 to obtain
membership information and an application.

Compute 1/84
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COMPUTER MAIL ORDER
OTel^ideo

TERMINALS

910 $559 00

912 $6B9 00

920 S739 00

925 .. $719 00

950 . S929 00

970 ... .... $1069 00

COMPUTERS

800A. . ., SI 099 00

802 S2699.00

803... $1949.00

SO2H S4695 00

806 20 S4999.00

816 40 S9199 00

1602 S3399.00

1603 CALL

MODEMS

HAYES

Smart .. ... .. $219 00

Sman 1200 (1200 Baudi $509.00

Chronograph. S199 00

Micomodem 100 S309 00

Micromoaem II S279 00

Micromoiiem III with term) S299 00

Smart Com II S99 00

Smart I 200B S469 00

NOVATION

J Cat .. St 19.00

Cat SI44.00

D-Cat $159.00

103 Smart Cat SI89 00

Apple Cat II S279 00

103/21 2 Smari Cal S439 00

212 Apple Cal II S609 00

Apple Cal 1121 2 Upgrade S309 00

ANCHOR

Mark I IRS-2321 S79 00

Mark II (Atari) S79 00

Mark III (T I 99) S109 00

Mark IV (CBMPETi S125 00

Marl. V (Osbornel $95 00

Mark V! IIBM-PCI S179 00

Mark VII(AuioAns AutoDi.ill SI 19 OO

Mark Will $269 00

TRS BO Colo' Computer S99 00

9 Voll Power Supply S9 00

ZENITH

HEWLETT

PACKARD

■a
HP 75 S749.00

HP41C S149.00

HP4ICV S209.00

HP41CX S259.00

HP IOC S52.00

HP I 1C S69.00

HP 12C S92.00

HP 15C 592.00

HP 16C S92.00

For HPH1/41CV

HPtL Module S99.00

HP1L Cassette or Printer. .5359.00

Card Reader S 144.00

EilendodFunctionsModule ..$64.00

ne Modulo S64.00

63GLE

IIE-1 S1369.00

IIE-2 SI649 00

IIE-3 S2399.00

IIE-4 *3t99 00

PC E SI579.00

PCI S2399 00

PC-2 $2799.00

PC-XL S3599 00

1620 S3599 00

1 630 S5499 00

1640 S6499 00

Cyma Software CALL

MONITORS

AMDEK

300G .. . $149 00

300A , $159 00

310A . $169 00

Color I , S279.O0

Color II $399 00

Color III ...$349 00

Color IV $999 00

USI
Pi 1 9 G S99 OO

Pi2. 12 C S119 00

P.3. \2 A ...5149.00

Pi a g A $139.00

1400 Color $299.00

ZENITH

ZVM 122A $109.00

ZVM 12 3G ....$99 00

BMC

12' Green $85 00

9191 AU 13 Color S249.OO

TAXAN

12 N Green S129.00

12 A Amber . . ... .$139.00

12 RGB I .... ..S299.0O

NEC
J8 1260 S1 19.00

JB 1201 SI 49.00

J8 1205 SI 69.00

JC 1215 S299 00

JC 1216 $429.00

JC 1203 $469.00

GORILLA

12" Amber S95.Q0

12" Green S89.«O

PC-1 5OOA

sise

PC-1 25OA

see

POCKET COMPUTERS

CE-125 Printer, Cass. Int ...S129 00

CE-150CokxPnnt..Cass. IM....S!72.00

CE-155 8K RAM S94.00

CE-161 16KRAM $135.00

CE-500 ROM Library each S39.00

Texas Instruments

TI-4O S2D9

CALL FOB PRICING □ I\J

TIMEXSIMCLAIR1OOQ

16K Memory $44 95

2040 Printer

Vu-Calc

$99.95

S17 95

S99.00

IBM

NEC 355O Princar- S1793

PERCDM/TANDON

□RIVES

SVk" 320K Floppy S249.00

5Meg Hard w/Controtler... $1 399.00

10MegHardw/Controller...S1699.00

I 5 Mog Hard w/Conlroller.. $2095.00

2OMegHardw/Conlroller...S2399,00

AMDEK

31OA Amber Monitor SI 69.00

DXY 100 Plotter SS99.00

Color II S399.O0

AST RESEARCH, INC.

Si« Pak Plus...fiom S279.0O

Combo Plus ll...from...S279.00

Mega Plus...from S309.00

I'O Plus II —from $139.00

OUAORAM

Quadlmk $549.00

Quadboard...aslowas...S309.00

Quad 51 2 Plus... as low as. ..S259.00

Quadcolor...aslowas ... S219.00

Chronograph S89.00

Parallel Interlace Board... $89.00

64K RAM Chips Kit S69.00

MICRO PRO

Word Slar Mail Merge S369.OO

InloSlar S299 00

Spell Star S159.00

CallStar Si 59 00

rvncROSTUF

Crowalk S129.00

MICROSOFT

Multtplan S179.00

ABHTQIM-TATE

0 Base II S419 00

IUB

EasyWriler II S219.00

EasySpeller S119.00

EasyFiter S239.00

CONTINENTAL SOFTWARE

1 si Class Mail Form Letter S79.OO

The Home Accountant Plus S99.00

SYNAPSE

File Manager S89.00

LOTUS

123 S329.00

BFS

APPLE IBM

FHe S79.00 SB9.00

Hepo't S79.00 S79.O0

Grapn S79.0O S89.00

Wr.ie r. a S89.O0

KRAFT

IBM Joystick S55 OO

IBM Paddies $39 OO

PROFESSIONAL SOFTWARE

PC Plus Word Processing S299.00

KOALA

Koala Pad

Appla S85.OO

ISM S95 00

Alan ...$75.00

C8M 64 S75.00

PAPER SUPPLIES

tori Address LabelsfTract Feed)..S9.95

1 5 Bepon PaperfTract Feed] $24 95

B' i BlnkWhtPaperfTract Feed! .519 95

MBC-S50PC 7Tr .. 'CALL
MBC-555PC ...CALL

MBC 1 100 . .S1599.O0

MBC 1150 .. $2099.00

MBC 1200 $1999 OO

MBC 1250 . $2399 00

FDD 32OO-32OK Olive S399 00

FDD 6400-64K Drive S499 00
PR 5500 Pnnier S699.00

PRINTERS

EPSON

MX80 FT. MX100 RX80

FX80. FX100 -CALL

OKIDATA

82. 83. 84. 92. 93 .. CALL

STAR

Delta 10 S559.OO

Gemini 10X S299.OO

Gemini P15 $449.00

Serial Board. S7S.00

SMITH COP.ONA

TP-2 S469 OO

Tractor Feed SI 19 00

C.ITOH

Gorilla S209 00

Prownter 85 A OP ...S379 00

Prowriter 1 550P S689 00

Starwriter F10 40P . SI 149 00

Pnnimasler F10-55P $1 549.00

Tractor Feed ..S199 00

DAISYWRITER

2000 Letter Duality SI049.00

2500 NEW CALL

Tractor feed S109 00

DIABLO

620 S949 00

630 S1749.OO

IDS

Call (or ALL Configurations on

IDS PRISM PRINTERS.

NEC

B023 AN S399 00

8025 $729.00

3510 $1449 00

3530 SI 499 00

3550 . .... si7gg oo

7710 7730 S1949 00
BMC

401 Letter Quality S699.00

BX-80 Dot Matrix S259.00

COMPEX

Comwnter II Parallel Printer... S5dg.00

MANNBEMAIM TALLY

Spirit 80 S319.00

MT-160L S5B9.00

MT-180L $829.00

TRANSTAR CALL

TOSHIBA CALL

CABLES S CONNECTIONS

Alan to Parallel $29 00

Atari to Serial . S29 00

Apple to Parallel .$69.00

Apple lo Parallel Graphics. S99 00

Apple to Serial $89.00

IBM to Parallel .$35 00

IBM to Serial . $29 00

Parallel to Parallel $29 00

Serial to Serial S29 00

Grappler Plus . S129 00

PKASO ... S139 00

Atan to Modem Cable S29 00

CBM 64 to IEEE Board .$79 00

Apple 80-Column Card $1 59 00

CBM Pel to Parallel . S99 00

CBM Pet to Serial SB9 00

1-8OO-268-*559 1-8OO-233-895O
In NV call (702)588-5654, Dopt.0106 In Toronto call (416)8280866, D«pt.3iO6 '" PA call (717)327-9575, Dept. 0106

I PO Box 6689 Stat«line, NV 89449 2505 Dunwln Ct.,Unit 1 B, 477 E. Third St. Willtamsport, PA 1 7701

Order Status «: 588-5654 Mississauga, Ontario, Canada LSLITI Order Status #: 327-9576
Order Status »: 828-0866

No risk, no deposit on C.O.D. orders. Pre-paid orders receive free shipping within the UPS Continental United States with no waiting period for certified
checks or money orders. Add 3"^ (minimum $5.00} shipping and handling on all C.O.D. and credit card orders. Larger shipments may require additional

charges. NV and PA residents add sales tax. All items subjeel 10 availability and price change. We stock manufacturer's and third party software (or most all

computers on the market. Call today for our new catatog.



PUTER MAIL ORDER
FRANKLIN

COUOR COMPUTERS

ACE 1000. ACE 12O0. ACE 1200 0MS.

ACE 1100 PRO PACK: ACE 1000. ACE

tO Drive SConl/oller, 80 Column Card,

ACECalci ACEWrilor CALL

APPLE Us STARTER PACK

6 sis Apple lie. Disk Driveand Controller.

80 Column Card & Monitor III...

COMPLETE S1 599.00

MICRO-SCI
Apple & Franklin

A2 S219.00

A40 S299.00

A70 S319.00

C2 Controller . S79.00

C47 Controller . . ..S89.00

RANA

Elite I (Apple Frankhnl 5279 00

Elite II lApple franklini S319.OO

Elite III (Apple Franklin) S569.00

VISICOHP

FOR APPLE. IBM 4 FRANKLIN

Visidex S189 00

Visifile S189.00

Visiplot 5159.00

Visiterm SQ9.00

Visitrend Plot ....5229.00

VisiSchedule ... .5229.00

Desktop Plan . S1B9 00

Visicalc 4 HQM) -5169 OO

Visicalc Advanced lie S309 00

Stretch Calc S89.OO

Visicorp prices lor IBM may vary shgfilly

LJK

Letter Perfect Apple S109 00

Data Perfect Apple S75.O0

AXLON

Apple Franklrn128KRam S299.O0

Apple Franklin Ram Disk 5729.00

rvtpc

Bnbdiiti|128KNonVolitare| 5649 00

WICO

Joystick .. S21 95

Famous Red Ball S23.95

Power Grip S21 95

Three-Way Deluie S22 95

Atan/VIC Trackball S34.95

Apple Trackball 559 95

KRAFT

Atari Single Fire S13.00

Atari Switch Hitter S1600

Apple Joystick .... 544.00

Apple Paddles . ..■■S39 00

APPLE/FRANKLIN

1 Chophrter S27 00

2 Bank Street Writer SS5 00

3 PFS- File S89.00

4. Visicalc S179 00

5. Home Accountant $55.00

6. Zaxon 529.00

7. Most Amaung Thing 528.00

8 Visilile S1B9.00

9 Fathoms 40 S 19.00

10 Deadline 535.00

11 PFS. Report SQ9.00

12 Zoik III 529 00

13. Frogger S24 00

14 FacemaKer S24.00

15. Snooper Troops =1 S32.0O

16 Oelta Drawing S3S 00

17 Castle WoUenstine . . S24 00

18 Wayout 529 00

19 Canyon Climber S19.00

20 Band.Is S26.00

l commodore

CBMS4 .. .SSI 9

VIC SO S89

CALL. OM

Execudue 6<3 Portable

1520 Color Printer'Pl

1S25 80 Column Prin

1530 Datasette

1541 Single Disk Dri

1600 VIC Modem

1650 AD AA Modem

1702 14 Cotoi Moni

Pel 6a

Pet 4032

CBM 8032

Super Pel

8128-80

2031

8050

8Z50

9060

9090

4023

6400

64K Upgrade

Spell Master

ZRam

Silicon Otlice

The Manager

Soft Rom

Jinsam

CalcResult 64

CodeWnler 64

VisiCalc

r S169.OO

5219 0O-

S69 00

5249 00

S59 00

S89 00

S249 00

5569 00

S599 00

SS99 00

S999 00

S769 00

5299 00

S949 00

$1199 00

51 999 00

52 199 00

5379 00

SI 399 00

S269 00

5149 00

S549 00

5749 00

5209 00

5129 00

CALL

5139 00

S75 00

S169.0O

PROFESSIONAL

SOFTWARE

Word Pro 2 Plus . S 1 59 00

Wo<d Pro 3 Plus 5189 00

Word Pro 4 Plus 5279 00

Word Pro 5 Plus S279 00

InloP'O S179 00
Administrator 5399 00

Power 579.00
Word Pro 64 Plus S65.O0

CARDCO

tar vic sa/sa

Light Pen .. S32 00

Cassette Interlace . S29 00

Parallel Primer Interface 569 00

3SlotEipans lnlerfacel20l S32 00

6SlolE«pans Interlace (201 S79.00

A
ATARI

HOME COMPUTERS

ATARI 6OOXL SI 43

ATARI BOOXL $S69

ATARI 1 2DOXL CALL

ATARI4OD

ATARI SDO

CALL

CALL

1010 Program Recoraer 574 00

102040Col Printer Plotter S249 OO

102560 Col Printer S449.00

102 7 Letter Quality Prmler 5299 00

T050 Disk Drive 5379.00

1030 Direct Connect Modem CALL

CX30 Paddles SI 2 00

CX40 Joystick .58 00

CX42 Hemoie Joystick . CALL

CX77 Toucn Tablet 569 00

CXBO Trak Ball 549 00

CXB5 Keypad 5105 00

CX418 Home Manager S69 00

CX4BB Communicator II S229 00

KX7098AtanAccountani S2O9 00

KX7101 Entertainer S69 00

KX7102 Arcade Champ 575 00

ALIEN

Atari Voice Boi SI 19 00

Apple Voice Boi S149 00

MEMORY BOARDS

A.ion 32K Ram 559 00

Ailon 48K Ram . .599.00

Axlon 12BK Ram 5299.00

Intec 32K Board 559 00

tntec 48K Board S85 00

Intec 64K Board (400 only) . S99 00

Intec Real Time Clock S39 00

DISK G CART HOLDERS

Flip-o File 10 54 00

Flip-n-File 50 519 00

Flip-n-FHe 400,800 Can SI 9 00

PEflCDM
AT88-S1 $329.00 I

AT88-A2 5269.00

AT S8-S2 5569.00

ATB8-S1 PD 5469.00

AT88-DDA 5145.00

RFDdO-SI 5449.00'

RFD40-A1 5279.00

RFD40-S2 S729.00

RFD44-S1 S539.OO

RFD44-S! $869.00

TX 99-S1 ITeias Insi.l S279.OOI
RANA

1000 Atari Disk Drive 5319 00

TBAX

AT-D2 CALL

FLOPPY DISKS

MAXELL

MO 1 529.00

MD-2 . 539.00
FD-1(8) 540.00

FD-2(8 OS DD| 550.00

ELEPHANT

5'. SSSD S18.50

5'. SS DD 524.95

5'< OS 00 529 95

VEFtBATUM

5'. SS DO . 526 00

5'. DS 00 S36.00

MEAD

Disk Head Cleaner 514 95

CM.O. TOP 8Q
1 Word Pro 64 .' 565 00

2. Jumpman ,...529.00

3. Gorf (20/64) S14.95
4. MicrospecDataBase6-l ...S69.OO

5. Logo 64 S39.OO
6 MicrospecGen Ledger64.. .S7g.00

7. Zork III S29.00

8. Frogger |64) .523.00

9 Quick Brown Foi (20/641 . ..S49.00

10. Shamus 529.00

It. Deadline S29.00

12. Assembler 64 S14.95

13. Zork II S29.00

14. 3D Wan S14.00

15. Protector S32.00

16. Starcross S29.00

17. Easy Mail 64 S14.95

18 Grave Robber S11.00

19. Wall Street S19 00

20. Trasn Man S32.OO

ATARI

1 Donkey Kong S39.00 2
2. Zaxxoo 529.00 \
3. E.T. Phone Home S39.00 '
4. Miner 2049er S35 00 ^
5 Dig Dug. S33.00 J
6. Criophlter 529.00 2
7. Donhey Kong. Jr 539.00 2
8. Canyon Climber S25.00 2
9. Snooper Troops n! .534.00 3
10 Word Wizard 559.00 3
11. Picnic Paranoia 534.00 3
12. Jumpman SJ9.00 3

13. Shamui S34.0O 3
14 Letter Perfect S109.00 3
15. File Manage. 800 569.00 ~~
16. Preppie 524.00 -

17. Astro Chase 525.00

18. Blade/Black Hole 527.00

19-PacMan. 533.00 3
20 Baja Buggie* 525.00 c

Crush Crumbles Chomp. 524.00

Wayout .527.00

Zork II . 529 00

V.sicalc 5159 00

Atari Wrtler. . . . $49.00

Three Little Pigs . S25.00

Upper Reaches of Apsliai . SI 6.00

Starbowl Football 524 95

Orelbs 526.00

Protecto' 534.00

Frogger $25.00

Lunar Leeper . 524.00

Wnard ol Wor 534.00

Kindercomp . 521 00

. Moon Shultle . .. .522.00

Home Accountant 555.00

Templs ol Apihai ... S29 00

Spell WriarrJ 539 00

Nautilus .526.00

' 0 R'ley s Mine S22.

1-300-648.3511 1-8OO -268 • 1-3OO-233-395O
In NV call (702)588-5654, Dept. 01 06 In Toronto call (416)828-0866, Dept. 0106 In PA call (717)327-9575. I

P.O. Box 6689, Stateline. NV 89449 2505 Dunwm Ct. .Unit 1B, 477 E. Third St. WilMomsport

Order Status #: 588-5654 Mississauga. Ontario, Canada LSLITI Order Status #: 327-9:

Order Status #: 028-0866

CANADIAN ORDERS: All prices are subject to shipping, tax and currency exchange fluctuations. Call tor exact pricing in Canada.

shipping and handling. EDUCATIONAL DISCOUNTS: Additional discounts are available to qualified Educational Institutions.
APO & FPO: Add 3% (minimum $5.00) shipping and handling.



HAPPY WINS THE RACE WITH WARP DRIVE SPEED!

HAPPY 810 ENHANCEMENT

• The only change needed to run all WARP DRIVE software

• Plug in P.C. board requires no permanent modifications

• Proven reliable in thousands of installations, reduces disk drive wear

• Comes completely assembled and tested, just plug in and use

• Full one year parts and labor guarantee, compatible with existing software

• High quality printed circuit board with gold connectors

NO ONE ELSE HAS THIS PERFORMANCE

Unenhanced whole disk (ATARI rev B format) read time: 112 seconds

Unenhanced whole disk (ATARI rev C fast format) read time: 89 seconds

ENHANCED 810 whole disk (any format) read time with standard software: 68 seconds

ENHANCED 810 whole disk (any format) read time with WARP DRIVE software: 43 seconds

Standard software whole disk write and verify time: 238 seconds

WARP DRIVE software whole disk write and verify time: 62 seconds •>

NEW HAPPY WARP DRIVE SOFTWARE

WARP SPEED HAPPY BACKUP PROGRAM

• Completely automatic: nothing to figure out, insert disks and press return

• Only program on the market guaranteed to backup any disk

• Can write to a blank disk: format write and verify in one operation ,- >

• Automatic program tracing: copies only the tracks that are used

• Efficient memory utilizaiion: reduces the number of disk insertions

• Requires only one ENHANCED disk drive, backups will work on a standard drive

WARP SPEED MULTI DRIVE HAPPY BACKUP PROGRAM

• Same features as above plus support of multiple ENHANCED drives

• Can be used with up to 4 ENHANCED drives

• Source and all destination drives read and write in parallel

• Format write and verify 3 complete disks in less than 3 minutes

WARP SPEED HAPPY COMPACTOR PROGRAM

• Reduces the number of disks required to backup your library

• Combines up to 8 self booting disks into 1 disk with a menu

• Compacted disks run only on an ENHANCED drive

• Pays for itself by saving on disks

• Single or dual ENHANCED drive operation

HAPPY WARP DRIVE DOS

• Improves ATARI DOS 2.0S to use warp speed reading and write with verify

• Use all features of BASIC, PILOT, FMS, and DUP at top warp speed

• Warp speed I/O software module available separate from DOS

HAPPY WARP DRIVE SECTOR COPY PROGRAM

• Standard format whole disk read, write and verify in 1 05 seconds

• Use with sngle or dual drives, mix ENHANCED and NON-ENHANCED drives

HAPPY CUSTOMIZER PROGRAM (sold separately S99.95)

• Creates custom format disks of any specification

• Any type bad sector, duplicate sector numbers, or interleave

• Easy to use but requires an advanced level user to interpret the results

REVIEWED IN POPULAR MAGAZINES
ANALO.G. COMPUTING—July/August 1983 "...The installation instructions tor the Happy 810 Enhancement are among the best i have ever seen. ...The Happy

810 Enhancement is one o! the most powerful hardware modifications available to ATARI computer owners."

ANTIC—July 1983 "The dilterence between a normal ATARI 810 disk drive and one equipped with Happy is like the contrast between mass transit and the

automobile. A car costs you more initially, but improves the quality of your lite. Similarly, it you use your disk drive a lot, installing Happy will markedly enhance your

programming life."

SPECIAL SUGGESTED RETAIL PRICE BEFORE FEBRUARY 28, 1984: Get the HAPPY810 ENHANCEMENT with the single and multi drive HAPPY BACKUP

PROGRAM, plus the HAPPY COMPACTOR PROGRAM, plus the HAPPY DRIVE DOS, plus the HAPPY SECTOR COPY, all with WARP DRIVE speed, including our

diagnostic ior S249.95. Existing registered ENHANCEMENT owners may upgrade to WARP DRIVE speed tor S 15.00 with no hardware changes.!

Price includes shipping by air mail to U.SA and Canada. Foreign orders addSIO.OOand send an international money order payable througha U.S.A. bank- California
orders add $16.25 slate sales tax. Cashiers check or money order for immediate shipment from slock. Personal checks require 2-3 weeks to clear. Cash COD
available by phone order and charges will be added. No credit card orders accepted. ENHANCEMENTS for other ATARI compatible drives coming soon, call for

information. Please specily -H model for all drives purchased new after February 1982, call for help in ENHANCEMENT model selection. Dealers now throughout

the world, cal! fof the number O( the dealer Closest to yOU. ATAR! 810 is a registered trademark Of Alan, Inc.

HAPPY COMPUTERS, INC. • P.O. Box 1268 • Morgan Hill, California 95037 • (408)779-3830



COMMODORE
American Peripherals

GAMES

(on tape)

646 Pacacuda 19.95

650 Logger 19.95

651 Ape Craze 19.95

652 Centropod 19.95

653 Escape 19.95

641 Monopoly 19.95

642 Adventure #1 19.95

648 Galactic Encounter 9.

667 Yahtzee 14.95

671 Robot Blast 14.95

673 Moon Lander 14.95

676 Othello 14.95

686 Horserace-64 14.95

692 Snake 14.95

697 Football 14.95

819 Backgammon 24.95
822 Space Raider 19.95

846 Annihilator 19.95

842 Zwark 19.95

845 Grave Robbers 13.95
841 Pirate Inn Adv. 22.95

904 Shooting Gallery 14.95
816 Dog Fight 19.95

817 Mouse Maze 19.95
818 Ski Run 22.

820 Metro 22.

823 Sub Warfare 29.

838 Retroball 39.95

(cartridge)

839 Gridrunner 39.95

(cartridge)

825 Mine Field 13.

672 Dragster 14,95

662 Oregon Trail 14.95

679 3-DTicTacToe 14.95

655 Castle Advent. 14.95

EDUCATIONAL

(on tape)

644 Type Tutor 19.95

645 Assembly Language

Tutor 14.95

687 Fractional Parts 14.95

902 Estimating Fractions 14.95
695 Tutor Math 14.95

870 Square Root Trainer 14.95

699 Counting Shapes 14.95

694 Money Addition 14.95

689 Math Dice 14.95

678 Speed Read 14.95

643 Maps and Capitals 19.95

645 Sprite Editor 19.95

904 Sound Synthesizer Tutor 19.
696 Diagramming

Sentences 14.95

690 More/Less 14.95

688 Batting AVERAGES 14.95

802 TicTacMath 16.95

904 Balancing Equations 14.95
905 Missing Letter 14.95

864 Gradebook 15.

810 French 1-4 80.

811 Spanish 1-4 80.

807 English Invaders 16.95

809 Munchword 16.95

812 Puss IN Boot 20.

813 Word Factory 20.

660 Hang-Spell 14.95

905 Division Drill 14.95

906 Multiplic. Drill 14.95

907 Addition Drill 14.95

908 Subtraction Drill 14.95

910 Simon Says 14.95

911 Adding Fractions 14.95

912 Punctuation 14.95

EDUCATIONAL

Series on disk

Computer Science (30 programs) S350
HS Biology (70 programs) S500

HS Chemistry (40 programs) S450

HS Physics (60 programs) S475

HS SAT Drill (60 programs) S99.
Elem. Social Studies (18 pr.) S225

Elem. Science (18 programs) S225

Elem. Library Science (12 pr.) S170

Librarians Package (4 utilities) S110

3rd Grade Reading (20 lessons) S99.

4th Grade Reading (20 lessons) S99.

5th Grade Reading (20 lessons) S99.

6th Grade Reading (20 lessons) $99.

Spanish Teaching (12 lessons) S95.
PARTS OF SPEECH (9 lessons) S95.

BUSINESS

(all on disk)

WORD PRO 3+ 95.00

DATAMAN-64 data base program. 49.95

PERSONAL FILING SYSTEM

(index card style) 19.95

HOME FINANCE 19.95

CYBER FARMER $195.

GA 1600 Accounting System 395.

PERSONAL TAX 80.

ACCOUNTS RECEIVABLE 22.

New York State Payroll 89.

MAILING LIST 24.

Manufacturing Inventory 59.

Stock Market Package 39.

Finance 16.95

ORDERING BLANK

To: American Peripherals

122 Bangor Street

Lindenhurst, NY 11757

Ship to: Name

Street

Town, State, ZIP

ITEM DESCRIPTION PRICE

□ Please send your complete 64K catalog,
free of charge.

Commodore 64 is a requested trademark of Commodore LTD.

NY State Residents

only add 71/4% tax

Shipping

COD, add 1.50

$1.50

If Canada or Mexico, add additional 2.00

TOTAL AMOUNT.



Lyco Computer Marketing & Consultants

to order toll free 800-233-8760
f'AI I ll<5 ._ r.A i ti 7.327-1824 -^-^——^—CALLUS

HARD DISK

DRIVES for

APPLE IBM-PC TRS-80*
5MEG $1349.00
10MEG $1599.00
15MEG $1999.00
20MEG $2359.00

TRSS0D.

TEXAS INSTRUMENT

for ATARI COMPUTERS

AT88S1 $299.00
AT88S2 $535.00
AT88SIPD $CALL$
RFD40SI $399.00
RFD40S2 $689.00

RDF44SI $489.00
AT88 DOUBLER BOARD $1 39.00ENT

$255.00 ADD-ON DRIVES $CALL$

[apple
SSI

Battle of Shilo

Tigers in the Snow....

Cosmic Balance

Knights of the Desert

Battle for Normandy.

$26.75

$28.75

$26.75

$26.75

$26.75

1985 $36.75

RANA

® DISK DRIVES

Elite 1 $295.00

Elite2 $449.00

Elite 3 $559.00

MICRO-SCI

A2 call

A4O call

A70 call

MUSE

Castle Wolfenstein ....$20.75

Caverns of Frletag $20.75

Robot War ..$28.75

CONTINENTAL

Home Accountant

Book ol Apple Software

BRODERBUND

Bank Street Writer

AE

Appla Panic

Chopllfter

David's Midnight

SPINNAKER

Kindercomp

Story Machine

FaceMaker

Snooper Trooper

Delta Drawing

$51.75

$1 6.75

$44.75

S24.75

$21.75

$24.75

$24.75

$21.75

$23.75

$23.75

$29.75

$34.75

X commodore
12(2 Programmers Ad.$44.75

|1213 Vicmon $44.75

l\ ic 20 dust cover $6.99
/ic 64 dust cover $6.99

TIMEW0RKS

INVENTORY $59.75

ACCOUNTS REC S59.75

ACCOUNTS PAY $59.75

GENERAL LEDGER $59.75

PAYROLL $59.75

CASH FLOW S59.75

SALES ANALYSIS $59.75

ELEC. CHECKBOOK $59.75

MONEY MANAGER $59.75

DATA MANAGER $59.75

WALL STREET $59.75

HES64

64Forth R $55.75

Hesmon R $29.75

Turtle Graphics R $49.75

Heawriter R $38.75

Grid runner R $29.75

Attack of Mut Cam R. ..$34.75

Turtle Tutor R $29.75

Turtle Trainer R $29.75

Paint Brush R $23.75

Benji Space Rescue D.$29.7S

Home Manager C/D .$39.75

Time Money Mgr D ....$55.75

OmniCalc D $79.75

Sword Point D $24.75

EPYX 64

Temple of Apshai $28.00

Upper Reaches of A .. $15.00

Crush Crumble & C $23.OO

Jumpman $28.OO

IATARI
TCompulers for people/
o

600XL $$$$$149.00

800XL...$CALL$

1200 XL. $499.00

1400XL.SCALLS

1450XL.SCALLS
1025 Printer $399.00

1020 Color Printer .$245.00

1027 Printer $299.OO

1010 Recorder $75.00

410 Recorder $75.00

810 Disk Drive $399.OO

1050 Disk Drive ....$335.00

PARKER BROTHERS

Super Cobra R

Astro Chase R

FroggerR

QBert R

Popeye R

Risk R

Chess R

SPINNAKER

Story Machine R

Face Maker R

Klnderomp R

Fraction Fever R

Delta Drawing R

CARDCO
Cardprlrvter / l.oi $499.00

Cardprint DM1 $109.00

5 Slot Expansion 64 $54.00

64 Write NOW $39.OO

64 Mall NOW $29.OO

2 j Write NOW $29.00

64 Keypad $29.OO

Universal Cass. im $29 75

Printer Utility $19.75

6 Slot Expansion $79.95

3 Slot Expansion $24.95

Vic 20/64 Printer int $59.95

BRODERBUND 64

Serpentine R $26.75

Choplitter R $32.75

Seafo* R $28.75

PARKER 20 „.„
Frogger(ROM) $33.75

QBert{ROM) $33 75

Tutankham (romt $33.7 5_

SSI

$33.75 Battle ol Shilo C/D

$33.75 Tigers In the Snow C/D...

$33.75 Battle for Normandy C/D .

$33.75 Knights of the Desert C/D

$33.75 Cosmic Balance C/D

$42.75 ONLINE

$42.75 Frogger

Wizard & Prin

$26.75 ROKLAN

$24.75 Wizard ol War

$20.75 G<>rt

$24.75 BIG 5

$26.75 Miner 2049

Temple of Apshal $26.95

Star Warrior $26.95
Crush. Crumble A Chomp . $22.75

ADVENTURE

Saga*1 Adventureland ...$29.95

Saga*2 Pirate Adventure.$29.95

Saga#3 Secret Mission.. .$29.95

Stone of Sisyphus $24.95

ALIEN GROUP

Atari Voice Box $99.00

Apple Voice Box $129.OO

SPINNAKER 64

Kindercomp $21.75

Story Machine $23.75

Fnce Maker $23.75

Snooper Trooper $29.75

Delta Drawing $34.75

Shamus II c/d $24.95

Pinhead c/d $22.95

QUICK BROWN FOX

QBF Word Processor .... $49.95

UK

Letter Perfect $105.00

Data Perfect $95.00
ADVENTURE INTERNATIONAL

S. Adams Adventure $28.75

VIC-64
WORDPRO 3+ $69.75

VIC 20
King Arthurs Heir Cass ... .$24.75

MonsterMazeRani^^^.,., S24,

BUSINESS

$26.75 Vlslcalc $159.75]

$26.75 Letter Perfect S39.75

S26.75 Letter Perfect $89,751

$26.75 Deta Perfect $89,751

$26.75 Text Wlzzard $49.75 [
Spell Wlzzard $64.75

$24.95 File Manager $69.75

$26.95 Home File Mgr $69.75

Bookeeper $119.75

$29.75 C.R.I.S $199.75

$29.75 Tax Advantage 135.75

Home Accountant $59.75

$32.75 Bank Street W $4«.7s|

Lyco Computer Marketing & Consultants

toll free 800-233-8760TO ORDER

CALL US In PA 1-71 7- 327-1824



Lyco Computer Marketing & Consultants

toll free 800-233-8760
TO ORDER

CALL US

| BLANK DISKETTES
1 ELEPHANT
1 Single Side SD (10)....
1 Single Side 0D(10)....
1 Double Side DD (10)

WABASH

I Single Side SD (10)
I Single Side DD (10)
I Double Side DD{10) ...

MAXELL

MD I (10)

I MD II (10)

i
...$17.75 |
,.$21.75

136.75

..$19.75

..$23.75 !

..$32.75 ,!.

$28.75 :

1^71 '

CERTRON CASSETTES §
CC-10 12 for

CC-20 12 for

$15.99 1
$17.99 1

INNOVATIVE CONCEPTS i

Disk Storage (holds 10).

Disk Storage (holds 15).

1 DlskStorage(holds50)..,
ROMStorage(holdsiO)..

...$4.95 |

...$9.95 ;;

.$26.95 (3
$19.75 1

ANCHOR MARK I S74.75
MARK II S74.75

HAYES 1200 $509 75

MICRO 2 S274.75

SMART S214.75

NOVATION CAT S144.75

$155.75

$114.75

MICROBIT S159 75

CORDLESS

TELEPHONES
(up to 700 ft. range)

from. ..$69.75

SAVE
on these

in-stock PRINTERSI
CITOH

GORILLA GX100 $185.00

PROWRITER 8510 ... $339.00

PROWRITER II $659.00

8600B $1 025.00

STARWRITER $1 099.00

PRINTMASTER $1499.00

EPSON

RX-80 $SAVE$

RX80FT ON

FX80 In-Stock

FX100 EPSON

MX80FT PRINTERS

MX100 $$CALL$$

LETTER QUALITY

SMITH CORONA TPI $459.00
SANYO 5500 $649.00

DIABLO 630 $171 9.00

GEMINI 10X

PROWRITER

NEC 8023...

$269.00

$339.00

$369.00

OKI DATA
80 $SAVE$

82A CALL for

83A , LOWEST

84 PRICES

92 on these

93 IN-Stock

PACEMARK 2350 PRINTERS

PACEMARK 2410 $SAVE$

STARMICRONTICS
GEMINI 10X $269 00

GEMINI15X $CALL$

DELTA10 $479.00

GEMINI 15 DISC...$BL0W OUT$

13 inch

ICOLOR TV
(with 1 yr. warranty)

$ 199.95

SANYO

PR555 ...$CALLS
MBC 1000 $1299

MONITORS I commodore
NEC JB1260 $115 00

NECJB1201 $145.00

NEC TC120I $315.00

Amdek Color I $275.OO

Amdek 300 Green $149.OO

Amdek 300 Amber $149.00

GORILLAGREEN $88.OO

HES VIC- 20

Torg C $14.75

HES Games I C $14.75

HES Games II C $14.75

VIC Fortit Rom , $42.75

HES M0N Rom $28.75

Turtle Graphics Rom $28.75

HES Writet Rom $28.75

Shamus Rom.. $28.75

Protector Rom $31.75

0

32K RAM $65.75

48K RAM $89.75

64K RAM $109.75

TECHNICAL N0TE$29.75

B KEYBOARD $79.75

SIRIUS

REPTON

WAY OUT

BLADE ol BLACK POOLE

TYPE OF ATTACK

..$26.75

..$26.75

..$26.75

..$26.75

CX41S HOME FILING

MANAGER

CXL4007 MUSIC COMP

CXL40O2 ATARI BASIC

CX8I26 MICROSOFT

CX4119 FRENCH

CX41 IS GERMAN

S4I 7b

S33 75

S45 75

S65 75

S45 OO

S45 00

EASTERN HOUSE

Monkey Wrench 2 $52.75

INHOME

Baseball $29.95

IOSI

Speedway Blast j2g 95

*><>■ 1.5 $26^95

GALAXIAN S29.75

DEFENDER $29.75

DIG DUG $29.75

SPEED READING $53.75

ATARI WRITER S54.75

BOOKKEEPER $102.75

CX4018 PILOT HOME ..,.$54.75

CX405 PILOT EDU $91.75

CX404 WORD PRO $99.75

CXL4013 ASTEROID .$25.75

CXL4020 CENTIPEDE .$29.75

CXL4O22 PACMAN $29.75

CXL4011 STAR RAIDER 529.75

TO ORDER

CALL TOLL FREE

800-233-8760
In PA 1 717-327-1824

APX

Eastern Ft.41 $25.50

D«Ray Atari $19.95

Math-Tic-Tac $1 5.95

Pros of US. $15.95

3R Math $19.95

Typo Attack $24.95

Family Budget $19.95

F. Cash Flow $19.95

BRODERBUNO

Bank Street Writer D $44.75

AE D $24.75

Apple Panic D $23.75

Choplifter ROM $32.75

David's Midnight $24.75

Stellar Shuttle C/D $18.75

Ft. Apocalypse $24.75

HES
Gridrunner R $27.75

Sword Point D $24.75

RANA

DISK DRIVE

$CALL

ALIEN GROUP

Voice Box 2 . $99.75

DON'T ASK
Sam $41.75

Abuse $15.95

Teleatri $27.95

Poker Sam . $24.95

Amulet

Nuke Sub $16.75

Magic Story Book $24.75

Thunder Island $13.95

ARTWORX

Hazard Run $24.95

Hodge Podge $16.95

S. Poker $26.95

Bridge 3.0 $18.95

ATARI
(.ompuim for people.
O

or send order to

Lyco Computer

P-O. Box 5088
Jersey Shore. PA 1 774C

POLICY

In-stock .terns shipped within 24 hours of order Personal
checks requrre four weeks clearance before shipping No

deposit on C.O.D. orders. Free shipping on prepaid cash orders
within the continental U.S. PA residents add sales tax. All
products subject to availability and price change. Advertised

prices show 4% discount offered tor cash, add 4^ for Master

Card or Visa. DEALER INQUIRIES INVITED.

m



Advertisers Index

Reader Service Number/ Advertiser Page

Aardvark Action Software 147

Abacus Software 141

102 American Peripherals 213

Artworx 75

Asfra Systems 124

103 Atari, Inc 46,47

Atari Computer Camps 132

104 Avalon Hill Game Company 87

105 Basix Sofiworx 182

Batteries Included 53

106 Beaumont Products 113

107 Blue Sky Software 105

108 Broderbund Software 79

Bytes and Bits 206

Bytes and Bits 207

109 Bytes&Pieces 206

110 Cardco.lnc IBC

Cass-A-Tapes 132

CimarronCorp 51

City Software 33

Commodore Business Machines .... BC

111 Compatible Systems Incorporated . 169

112 CompuServe 23

Computability 171

The Computer Book Club 121

113 Computer Case Company 208

114 Computer Center 167

115 Computer Discount 169

116 ComputerFood Press 150

117 Computer Humor, Inc 104

118 Computer Mail Order 210,211

119 ComputerMat 93

120 The Computer Network 176

121 Computer Outlet 162,163

Computer Software 127

Computer Warehouse 179

122 Continental Software 31

Control Data Publishing 45

Cosmic Computers Unlimited 151

123 Creative Software 70,71

124 Crystal Microsoft Ltd 206

Datamost 54,55

Dow Jones 89

125 Dymarc Industries, Inc , 21

126 Dynatech Microsoftware Inc 125

Eastern Computer Consulting

Associates, Inc 135

127 Eastern House Software 170

Elcomp Publishing, Inc 83

128 Electronic Arts 24,25

Electronic Arts 26,27

Electronic Arts 29

129 Enchanted Forest 132

Entech 175

167 Expando-Vision 139

Farthest Fringe SA 207

130 First Star Software Inc 85

131 French Silk 137

Frontrunner Computer Industries 198

132 The Furniture Byte 143

133 Futurehouse 133

Genesis Computer Corporation 165

Happy Computing 212

Hayden Software 43

134 HomeSpun Software 207

216 COMPUTE! January 1984

Reader Service Number/ Advertiser Page

House of Software 175

Human Engineered Software 73

Hytec Systems 39

Indus Systems 123

Infocom 49

Jason-Ranheim 143

135 Jensen Tools 207

136 Kalglo 82
Koala Technologies Corporation .. 40,41

137 Krell Software Corp 103

KSoftCo 206

K-2 Electronics Design Corp 128

Leading Edge Products Inc IFC

The Library of Computer and

Information Sciences 209

138 Lyco Computer Marketing &

Consultants 214,215

139 (MJagreeable Software, Inc 206

Maxell Corporation of America 35

Micro-Sys Distributors 159

140 Micro Ware 32

141 Micro Ware 205

Micro World Electronix, Inc 165

142 Midwest Micro Inc 161

143 Mirage Concepts, Inc 143

144 Moonbeam Software 67

145 Morbius Software Co., Inc 129

Mosaic Electronics, Inc 4

146 New World Computer 161

147 Nibble Notch 135

NRl Schools 115

Olympic Sales Company 128

148 OSS 42

Pacific Exchanges 132

Pacific Exchanges 176

Pacific Exchanges 194

Pacific Exchanges 197

Pacific Exchanges 198

Parker Brothers 15

Parker Brothers 17

Parker Brothers 19

149 Playground Software 109

Powerbyte Software 143

150 Practical Programs, inc 165

151 Precision Software 101

The Printer Store 149

152 Professional Software Inc 1

153 Professional Software Inc 9

154 Programmer's Institute 63

155 Protecto Enterprizes 116.117

156 Protecto Enterprizes 118.119

Psi-Ware 207

Rana Systems 36.37

R&LPrcducts 207

157 Richvale Telecommunications 91

Rising Star Software 206

158 Robert J.Brady Co 145

Scarborough Systems, Inc 7

Scott, Foresman and Company 107

168 Screenplay 57

169 Screenplay 59
170 Screenplay 61

159 SM Software Inc 65
160 Software Warehouse Outlet 208

161 Sophisticated Software of America . 194

Reader Service Number/ Advertiser Page

Spinnaker 2.3

Spinnoker 11

162 Star Micronics Inc 69

Strategic Simulations Inc 77

163 subLOGIC Corporation 111

164 Such-A-Deal 183

Susie Software 206

165 System Management Associates .... 173

Tigervision 169

Timeworks, Inc 176

Tronix 12,13

166 Voisalo 135

VicFlic 194

Victory Software 157

Video Home Library 132

VoiceWorld 169

YorkiO 137

COMPUTE! Back Issues 200,201

COMPUTE! Books 95,96,97,98

COMPUTED First Book of

Commodore 64 ,=...-., 177

COMPUTEI's Machine Language for

Beginners 181

COMPUTE! Subscriber Services 194

COMPUTE! Subscriptions 81



COMPUTED

FREE Reader Information Service

Use these cards to request FREE information

about the products advertised in this issue.

Ciearly print or type your full name and ad

dress. 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. Although every effort is made to

insure that only advertisers wishing to provide

product information have reader service num

bers, compute! cannot be responsible if ad

vertisers 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

computers Reader Information Service. Do

not send with payment in any form.

COMPUTE!
101

112

123

134

145

156

167

178

189

200

211

222

233

244

255

266

277

288

299

310

321

332

343

102

113

124

135

146

157

168

179
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201

212

223

234

245

256
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278

289

300

311

322

333

344
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147

158
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186
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208

219
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252
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307

318

329
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110
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176

187

198

209

220

231

242
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264

275

286
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308

319

330

341

111

122

133

144

155

166

177

188

199

210

221

232

243

254

265

276

287

298

309

320

331

342

Circle 101 for a one year new U.S. subscription to
compute!: you will be billed for $24.

Please print or type your full name and address.

Limit one card per person,

Name

Address

City

State/Province Zip

Country

Please include zip code. Expiration 3/31/84 CO184
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Circle 101 for a one year new U.S. subscription to

compute!: you will be billed for $24.

Please print or type your full name and address.

Limit one card per person.

Name

Address

City

Circle 101 for a one year new U.S. subscription to

compute!: you will be billed for $24.

Please print or type your full name and address.

Limit one card per person.
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Address

City

State/Province Zip State/Province Zip

Country Country

Please include zip code. Expiration 3/31/84 CO184 Please include zip code. Expiration 3/31/84 CO184
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The ULTIMATE Printer Interface?

Wehope so, but becausewe
have 2-1/2 technicians answer

ing four incoming customer

servicephone lines,we have
learnedthat justwhen you think
the product is perfectsome pro

grammerfinds a newwayto do

things and provesyou wrong!

WhenweatCARDCO, Inc. are
told of a problem, we tryto in

corporate the cure in all future
production. And as ourcustomers

will attest,wedo not leave owners

of older versions out in the cold.

Whenan upgrade is made in the

production version of our inter

face, we make the upgrade

available to all owners of that
interface, ATNOCHARGE! Free

technical support, no charge

product upgrades and a lifetime

guarantee,we dare anyoneto

do a better job of customer sup

port.

That's all very nice, but what's all

this aboutthe ULTIMATE printer

interface? While answering your

technical questions our customer

service technicians listened to

whatyou wanted. You wanted to

be ableto print the full

Commodore character set with

Commodore graphics, reversed

characters and reversed

graphics. You wanted compara

bility with Commodore's normal
tab functions and high resolution

dot space tab functions. You

wanted to be able to usethe

Commodore high resolution dot

addressable graphics commands. And

you wanted to run all existing programs

without modification and without giving
upthe extra features and special

functions of your printer.

The CARD/7+G has DIP switch selection
forthe following fine printers:

- Prowriter

• C-ltoh 8510 - Star Gemini 10X

• NEC 8023 • Okidata 82/83/84

• Epson MX-80/100 ■ Okidata 92/94

- Epson RX-80/100 • Axiom GP/100

• Epson FX-80/100 - Gorilla Banana

In response to your demand

CARDCO, Inc.proudly presents

theCARD/?+G (CARDPRINT+G).

Why is it the ULTIMATE printer

interface? Because it is "state of

the art" todayand because of

our strong committment to

customer service it will stay that

way for all yourtomorrows.

The CARD/7+G is available

now from your local retailer. Sug

gested retail $89.95.

If you own a version of the

original CARD/?A,we are sorry

the CARD/?+G is a totally new

product and you will not be

allowed a free upgrade. But if you

wantthe capabilities of the new
\RD/?+Gwedo have a trade

»policy, please contact our

customer service department for

details.

If you don't need the graphics

capabilities of the CARD/7+G be

sure to check out the new

CARD/?B. The "B" model offers all

of the same features that have

made the CARD/7A the #1 selling

printer interface in an economy

package. The CARD/7B is

compatiblewith programs not

requiring graphics functions (ie.

Word Processors, Spread Sheets,

etc.) and fully supported by our

customer service department

and the suggested retail price is

only $49.95.

313 Mathewson -Wichita, Kansas 67214 • (316) 267-6525

Commodore " is a registered trademark of Commodore Business Systems, Inc.



t commodore

ForVburMostImportant Computing Needs

£=commodore (|k commodore

EasyScript 64

Displays 764 iines < 240

characters. Prmls to 130

columns. Warks with

EasySpell 64.

EasySpell 64

20,000 word Master

Dictionary and automatic

spelling checker. v\forks

with EasyScnpt64.

C- commodore

EasyCaic 64

Multiple electronic spread

sheet with color bar graph

feature. 63 columns x

254 rows.

commodore

The Manager 5uperExpander64
Sophisticated database 21 special commands,

system with 4 built-in appli- Combine text with high

cations, or design your own resolution graphics. Music

Text, formulas, graphics. and game sounds.

EASY
FIIUAIMCE V

ig&fi t* '- .gfe

= commodore Cs commodore

Easy Finance I—

Loan Analysis

12 loan functions. Bar

graph forecasting as well

as calculation.

Easy Finance II—

Basic Investment

Analysis

16 stock investment

(unctions. Investment

bar graph.

Easy Finance Ill-

Advanced

Investment

Analysis
16 capital investment

functions. Bar graphs.

Easy Finance IV—

Business

Management

21 business management

features. Bar graphs.

C' commodore

Easy Finance V—

Statistics and

Forecasting

Assess present/future
sales trends with 9

statistics and forecasting

functions.

(Te commodore

Accounts Payable/

Checkwriting

11 functions. Automatic

billing. 50 vendors disk.

Accounts General Ledger Inventory
Receivable/Billing 8 general ledger opiions Management
11 billing functions. Printed Custom income stalement, 1000 inventory items
statements. trial balances, reports. Full reports.

t commodore

COMPUTERS

Czcommodore

Payroll

24 different payroll

functions. Integraledwith
G'L system.

First In Quality Software


