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HALF THE SPEED, FOR HALF THE MONEY.

SmVRfTBR CPS

™

First there-was the
Starwriter 40 CPS by C Itoh.

one of the world's most popular

letter-quality printers.

And deservedly so. Because

it gives you more of just about

everything than any other

printer in its price range (mid

teens). And it churns out copy
at a very brisk 40 characters per

second, or about half a minute

for an average business letter.

Now, there's the
Starwriter 18 CPS". It takes

after its father, in that it's simply

the finest printer you can buy

for anywhere near the price-

which in this rase is just about

half what Daddy charges.

The only major difference is
speed:

Instead of 40 characters per
second, this Starwriter trots

along at just over 18 cps-which

costs you about 30 seconds

per average business letter.

But it retains the rest of the

family resemblance, iike low
profile and low noise, plug-in
compatibility with just about

any serial or parallel microcom

puter on the market, making it a

perfect companion in a typical

office environment.

And perfect for typical office

chores: like letters, memos.
announcements... in fact the

vast majority of stuff that can

afford to wait a few seconds to
get typed.

Enough said?

if not. then this: the
Starwriter IS CPS gives you

crisp, letter-quaiity copy (includ
ing boldface, underlining, sub

and superscripts! with your

choice of friction feed or

optional tractor feed for precise

print positioning of tabular and

graphic data, using easily avail

able industry-standard ribbon
cartridges and long-lasting

plastic daisy wheels.
But it also gives you some

thing that's far from industry-
standard:
A full-year warranty.

And fora mere half-a-minute
per letter...

We think it's well worth the

wait.

Marketed exclusively inj

Leading Edge Products, \m

225 Turnpike Street,
Canton, MA 02021,

1-800-343-6833 or

in Massachusetts

(617)828-8150.



WordPro 3 Plus/64
The #1 Selling Word Processor for the Commodore 641

WordPro 3 PI us™/64 and SpellRight Plus1" 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"764 and SpellRight Plus1" are trademarks of Professional Software Inc.

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

SpallRight 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.
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Ifgetting thewhole
familytogether is a
real challenge,maybe
youneed gamesthat
really challenge the
whole family.

Introducinga new generation ofcomputer games.
Family learning Games from Spinnaker.

Ever notice how a little fun with the family can be a

little hard to arrange?
Well, now there's a solution-Spinnaker's Family Learn

ing Games. A whole family of great games that make getting

the family together seem like child's play. And make "family fun"

really seem like fun again. What's more.they'll even help your

kids develop some very important skills.

What makes our Family Learning Games so special? Well,

for one thing they're designed to challenge and excite everyone

in the family, from grade schoolers to grownups. Their unique

combination of chance and strategy makes them perfect for

young players, yet challenging enough that everyone will want

to play them again and again.

But what makes our Family Learning Games even

more unique is how they help kids learn-about problem solving,
strategizing, spelling, even Greek mythology. That's quite a bit

more than they'd learn from a typical board game (if you could

even get them to play a typical board game).

So next time you want to get everybody together, don't

get discouraged-get Spinnaker's Family Learning Games.

You'll find the biggest challenge in family fun won't be

on the refrigerator. It'll be on the computer.
Spinnaker games are available for ColecoVision s and

ColecoAdam,1" Commodore 54" and Atari® home

computers.

It's New! JUKEBOX.™
It's a musical strategy game that's kind

of a cross between a chess match and a

dance contest. To keep

the music bopping,

you've got to keep

your feet hopping -

but don't get boxed

in.orthejukebox

will stop!

Ages 6-Adult.

It's New! AEGEAN VOYAGE.™
Where do monsters lurk? And which

islands have treasures to behold?

Heed the oracie's

words, for only

his clues can

lead you to

riches and a

safe return.

Ages 8-Adult.

ColecoVision and Atari are registered trademarks of Coleco Industries and

Atari. Inc. respectively. Coleco Adam and Commodore 64 are trademarks
of Coleco Industries and Commodore Electronics Ltd. respectively. ©1984.

Spinnaker Software Corp. All rights reserved.
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ADVENTURE CREATOR.'"
Design a challenging adventure game

that everyone can play-or let the

computer design one

for you. It's exciting,

creative-and utterly

addictive!

Ages 12-Adult.

UP FOR GRABS.'"
It's a wildly exciting crossword game where

everyone has to think fast. More words

will help you win-

but don't get

caught with left

over letters!

Ages 8-Adult.

We make learning fun. Cartridges for: CoiecoMsion, Coleco Adam. Atari and Commodore 64.

ADVENTURE CREATOR:" 
Design a challenging adventure game 
that everyone can play- or let the 
computer design one 
for you. It's exciting. 
creative - and utterly 
addictive! 
Ages 12 - Adult. 
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Prints with built-in

format or lets you

create your own:

center, underline.

Boldface, elongated,

proportional and

condensed print.

Inserts and deletes

characters, lines or

blocks of text.

Duplicates and moves

blocks of text.

Searches for and/or

replaces words or

phrases, one at a time

or all at once.
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Changes line

spacing, margins,
print type,

paragraph indents

anywhere in the

document.

Instantly reformats.

Enters text easily,

with word wrap,

one main menu and

helpful prompts.

Creates multi-line

headers and footers.

Prints double

columns, form

letters, multiple

copies of a page or
document, at the

touch of a key.

Numbers pages and

creates section
numbers

automatically.

Corrects spelling

(with extra software).

Chains and merges

files.

Has "print preview":

you can check your

copy before it's

printed.

You can't find a friendlier, more

powerful word processor attwice the price.

Under 100.

Now you can do multi-featured word pro

cessing at home, simply. At a family budget price.

Our ROM-based cartridge technology means

you can use new AtariWriter on any ATARI®
Home Computer (even 16K) for personal and
business correspondence, term papers, commit

tee reports, mailings, etc.

It also lets you choose between cassette and

disk storage systems.

One very special AtariWriter feature: you

can correct as you write, without switching back

and forth between Create and Edit modes.

o 1983 Atari, inc. ah rights reserwd. jYJ A Warner Communications Company

And our memory buffer offers an "undo"

command to let you change your mind, and re

store text you've just deleted.
Check into our remarkable AtariWriter, and

our choice of letter quality and dot matrix print

ers, also reasonably priced, at Atari dealers. Call
800-538-8543 for dealer nearest you. In Califor

nia, call 800-672-1404.

You'll do morewith

Atari Home Computers.
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EDITOR'S NOTES

This month, Richard Mansfield,

senior editor ofCOMPUTE!, expresses

some concerns in this guest editorial

about the way programming is

taught in schools.

Robert Lock

Editor In Chief

Which computer language is

best? Ask that question at a com

puter club and you're sure to

start a debate. But computer

users rarely have much choice in

the matter. If you buy a personal

computer, you'll get BASIC. It's

usually built into the computer.

If you learn programming at

school, you'll get Pascal. It's

built into the curriculum.

Of course, other languages

can be purchased for personal

computers and are sometimes

taught in schools, but BASIC

and Pascal are by far the most

common ways that most people

are learning to communicate

with computers.

Why is it that Pascal isn't

built into consumer computers

and BASIC is frowned upon by

academics? What's the difference

between these languages? Is

Pascal the easier language to

learn? Or is it just the easier lan

guage to teach.

The goal of a teacher is to

pass knowledge, even wisdom

sometimes, to the student. Good

teaching accomplishes this trans

fer with a minimum of damage

to the student's creativity and

freedom of thought. But like ail

human activities, teaching can

go awry.

On the first day of driver

education, the teacher told me

and the two young women in

my group that we couldn't get

into the car until we'd promised

to follow the Three Rules of Good

Driving. Evidently there had

6 COMPUTE! May 1984

been some hair-raising moments

in the past and these rules were

for everyone's safety. 1. Keep

your eyes on the road at all times.

2. Keep both hands on the wheel

at all times. 3. Always use the

turn signal, but also roll down

the window and signal with

your hand too. This last rule

struck us as perhaps excessive.

For one thing, we'd never seen

anyone driving like that. And

doesn't rule 3 violate rule 2?

Never mind, that's the way

to drive. As the .weeks pro

gressed, other strange rules were

added: Don't adjust the mirrors

or the seatbelt while in motion,

never converse with other pas

sengers, and so on. We followed

the rules, but of course dis

covered later that these were not

realistic guidelines. Some of

what we had been taught were

the Rules of Good Driver Educa

tion, as distinct from rules of

good driving.

I suggest that Pascal is not

easier to learn than BASIC. Nor

is Pascal more flexible or faster

to program in than BASIC. In

fact, Pascal has no significant

advantage over BASIC save

one—it is easier to grade.

That's because Pascal and

languages like it stress structured

programming. Pascal has more

rules than BASIC. For example,

in BASIC you can create variables

anytime you want to. Just say

INCOME = 15000 and that's that.

In Pascal, you must define your

variables at the start of the pro

gram. You must declare whether

they're integer, string, floating

point, etc.

Another rule associated with

Pascal is program formatting:

Loops should be indented, each

programming event should be

on its own line, and subroutines

should be set off by additional

spacing.

A third rule is possibly the

most confining: You are not al

lowed to GOTO. In BASIC, this

command allows you to branch

to any other instruction in the

program. And you can keep on

branching at will. Pascal permits

branching, but you must always

return to the place from which

you branched.

Forbidding GOTO branches

is the keystone of structured

programming, and it has an im

portant effect on the way a stu

dent approaches programming.

Before actual programming can

begin, the programmer must

plan the structure of the pro

gram. This is analogous to the

requirement imposed by some

English teachers that no one

should begin writing an essay

until they've first constructed

a detailed outline. In Pascal

classes, flowcharts abound.

Pascal, of course, is not a

terrible way to program com

puters. And BASIC isn't perfect.

They differ mainly in the psy

chological effects they have on

programmers. But if the primary

virtue of Pascal is that it is the

easier language to teach, maybe

some questions should be raised.

The most important question

might be—is Pascal the best lan

guage to learn?

What's worrisome about

Pascal's emphasis on preplanning

and its blizzard of rules is that

such academic programming

might be the only experience

many people will ever have with

computer programming. They

might assume that all computer

languages are restrictive. They

might never go on to discover

that communicating with com

puters can be an exceptionally

rewarding, even entertaining,

pastime.

EDITOR'S NOTES 

This 1II01l1h , Richard Mallsfield, 
senior edilor of COMPUTE! , expresses 
SOllIe cOllcenzs ill Ihis gllesl edilorial 
abolilihe way progralll lll illg is 
lauglzt ill schools. 
Roberl Lock 
Edilor III Chief 

Which computer language is 
best? Ask tha t ques tion a t a com­
puter club and you' re sure to 
start a debate. But computer 
users rarely have much choice in 
the matter. If you buy a personal 
computer, you' ll get BASIC. It's 
usually built into the computer. 
If you lea rn programming at 
school, you'll get Pasca l. It's 
built into the curriculum . 

Of course, other languages 
can be purchased fo r personal 
computers and are sometimes 
taught in schools, bu t BASIC 
and Pasca l are by far the most 
common ways that mos t people 
a re learning to communica te 
with compu ters . 

Why is it tha t Pasca l isn't 
built into consumer compu ters 
and BASIC is fro wned upon by 
academics? What' s the difference 
between these languages? Is 
Pasca l the easier language to 
lea rn? Or is it just the easier lan­
guage to leach . 

The goal of a teacher is to 
pass knowledge, even wisdom 
sometimes, to the student . Good 
teaching accomplishes th is trans­
fer with a minimum of damage 
to the student's crea tivity and 
freedom of thought. Bu t like all 
human activities, teaching can 
go awry. 

On the first day of driver 
education, the teacher told me 
and the two young wo men in 
my group that we cou ld n't get 
into the ca r until we'd p romised 
to follow the Three Ru les of Good 
Driving. Evidently there had 
6 COMPUTEI May 1984 

been some hair-raising moments 
in the past and these rules were 
fo r everyone's safety. 1. Keep 
yo ur eyes on the road at all times. 
2. Keep both hands on the wheel 
at a ll times. 3. Always use the 
turn signal, but also roll down 
the window and signal with 
your hand too. This last rule 
struck us as perhaps excessive. 
For one thing, we'd never seen 
anyone driving li ke that. And 
doesn' t rule 3 violate rule 2? 

Never mind, that's the way 
to drive . As the w eeks pro­
gressed, othe r strange rules were 
added: Don' t adjust the mirrors 
or the sea tbelt while in motion, 
never conve rse with other pas­
sengers, and so on. We followed 
the rules, but of course dis­
covered la ter tha t these were not 
rea listic guidelines. Some of 
wha t we had been taught were 
the Rules of Good Driver Educa­
tion, as dis tinct from rules of 
good driving. 

I suggest tha t Pascal is not 
easier to lea rn than BASIC. Nor 
is Pascal more flexible or fas ter 
to program in than BASIC. In 
fact, Pasca l has no significant 
advantage over BASIC save 
one-it is eas ie r to grade. 

That's because Pasca l and 
languages like it stress slrllcillred 
progralll ll ling. Pasca l has more 
rules than BASIC. For example, 
in BASIC you ca n crea te va ria bles 
any time you want to. Just say 
INCOME = 15000 and that's that. 
In Pascal, yo u must define your 
variables at the s ta rt of the pro­
gram. You must declare whether 
they' re intege r, s tring, floa ting 
point, etc. 

Another rule associated with 
Pasca l is program formatting: 
Loops should be inden ted, each 
progra mming event should be 
on its own line, and subroutines 
should be se t off by additional 

spacing. 
A third rule is possibly the 

most confining: You are not al­
lowed to GOTO. In BASIC, this 
command allows you to branch 
to any other instruction in the 
program . And you can keep on 
branching at will . Pasca l permits 
branching, but you must always 
return to the place from which 
you branched. 

Forbidding GOTO branches 
is the keystone of structured 
programming, and it has an im­
portant effect on the way a stu­
dent approaches programming. 
Before actual programming can 
begin, the programmer must 
plan the structure of the p ro­
gram. This is analogous to the 
requirement imposed bYBome 
English teachers tha t no one 
should begin writing an essay 
until they've first constructed 
a detailed outline. In Pasca l 
classes, flowcharts abound. 

Pascal, of course, is not a 
terrible way to program com­
pute rs. And BASIC isn't perfec t. 
They di ffe r mainly in the psy­
chologica l effects they have on 
programmers. But if the primary 
virtue of Pascal is tha t it is the 
easier language to teach, maybe 
some questions should be raised. 
The most important question 
might be-is Pascal the best lan­
guage to lea rn? 

Wha t's worrisome about 
Pascal's emphasis on preplanning 
and its blizza rd of rules is that 
such academic programming 
might be the only experience 
many people will ever have with 
compute r programming. They 
might assume that all computer 
languages are restri ctive . They 
might never go on to di scover 
that communica ting with com­
puters can be an exceptionally 
rewa rding, even entertaining, 
pastime. 
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READERS' FEEDBACK
The Editors and Readers of COMPUTE'

Can Disks Be Mailed?

Should disks be mailed, and if so, what is the

proper way to mail them?

Brian Mangan

Disks can be mailed, as long as they are enclosed in a

snugly fitting, rigid package. Many office supply stores

sell padded jackets (called mailers) especially made for

52/4-inch disks. Also, for what it's worth, many users

write a message on the outside of the mailer, to warn

mail handlers that the package contains a magnetic

recording which can be damaged by electromagnetic

fields.

Commodore Sequential Append

I recently made a discovery that I think will help

programmers using Commodore disk drives to

create and use sequential files. In addition to writing

a sequential file (OPEN 2,8,2,"SEQFILE,S,W")

and reading a sequential file (OPEN 2,8,2,

"SEQFILE,S,R"), it is possible to append a se

quential file. This is a great help; rather than

having to rewrite the entire file when additions

are made (OPEN 2,8,2/'® O:SEQFILE,S,W"), all

you have to do is use an A in place of the W when

you open the sequential file for writing: OPEN

2,8,2, "SEQFILE,S,A". The DOS finds the end of

the file and simply adds on the new data. You

use the regular PRINT#2 statement to accomplish

this.

Steve Gibson

Disabling The Atari Break Key
I want to inform your readers about a technique I

discovered that disables the Atari's BREAK key,

but does not need to be reexecuted after each

GRAPHICS command. It is so simple that I wonder

why no one has ever mentioned it, or if it conflicts

with something that I have not yet found out:

POKE 566,143:POKE 567,231 to disable

and

POKE 566,84:POKE 567,231 to enable

The preceding statements change the BREAK key

interrupt vector to point to address 59279 ($E73F)

■which contains a machine code PLA and RTI in

struction used by the OS. This method will work
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only with the OS B ROMs, which contain the in

terrupt vector for the BREAK key.

Neil Weisenfeld

ATI Quit Fix

Have you ever hit FUNCTION + instead of SHIFT

+ while you are typing in a program? It's ex

tremely frustrating to see all your work go down

the drain. Here's a way to disable the QUIT key

on theTI.

To do this you will need either the Mini Mem

ory or Editor/Assembler cartridge or Extended

BASIC and the 32K Memory Expansion. This is

because the console BASIC does not contain the

CALL LOAD subprogram (better known as

POKE). Whenever you turn your computer on,

type the following line in the command mode:

CALL LOAD(-31806,16). This will disable the

QUIT key. If you are using Extended BASIC, use

CALLINIT::CALLLOAD(-31806,16). If you wish
to return to the Master Title Screen, you can still

do so by typing BYE.

Credit for this information goes to the docu

mentation that comes with the TI Forth package.

By the way, does anybody know of a compre

hensive memory map for the TI?

Davin A. Trulsen, Jr.

What's An EPROM?

I would like to know what EPROMs are and what

they are used for.

Bob Cullen

EPROM stands for Erasable Programmable Read Only

Memory. EPROMs are memory chips which can "re

member" programs even when the computer's power is

switched off. Important machine language programs

like the BASIC language or the computer's operating

system are often permanently stored in ROM, but stand

ard ROM can be programmed only once (when the chip

is made). EPROMs, on the other hand, can be pro

grammed by any computer user with a relatively simple

peripheral device, the EPROM programmer. EPROMs

can also be erased by exposing them to ultraviolet light.

You could use an EPROM to store any machine lan

guage program you use frequently—even to make your

own game cartridges.
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64 Sprite Collisions

I have a Commodore 64, and am having trouble

with collision detection with sprite graphics. I use

the following line to check for collisions:

IF (PEEK(53278)ANDX) = X THEN action

This is easy to convert to machine language. In all

of my programs, this statement is unreliable.

Sometimes it detects a collision between two

sprites when they aren't colliding, other times it

doesn't detect a collision when they are touching,

and other times it works just fine.

I've read in past articles that this problem

may be caused by "sparkle" on the 64, and that

the solution to the problem is to relocate screen

memory. I tried that, and it didn't help.

I've also found that by putting a PRINT

PEEK(53279) in my programs, the collision regis

ters work every time. But I don't know how to

PRINT a PEEK in machine language.

Eric Rotenberg

First, sparkle can cause spurious collisions with sprites,

but you have to relocate the character set, not the screen,

to disable the sparkle. Second, be aware of the nature of

the collision register. It is set when two sprites collide,

and stays set, even after the sprites have moved away

from each other.

Also, the register is cleared when you try to read

it, so you can't keep doing an LDA or a PEEK to check

for different collisions. The first PEEK resets the reg

ister. If the sprites are still touching, they will then set

the collision register again. When you are checking

for a collision, save the results of the first PEEK for

later use.

BASIC B For The Atari 400 And 800?
1. Is Atari going to make a Revision B of BASIC,

as found in the new XL series on cartridge or other

form for the 400 and 800 computers?

2. I've been having trouble with my BASIC car

tridge. Pac-Man works just fine, but when I plug

in BASIC, either the screen goes blank, or I get

two clicks and the screen goes blank, or it goes

right into memo pad mode. This happens after I

put in any other cartridge. Can anyone help me?

Kevin Bailey

As far as we know, Atari has no plans for offering an

upgraded BASIC.

Even though ROMs are sturdy, solid-state devices,

they can be damaged by static electricity or by being

dropped. It'sagood idea to ground yourself (by touching

something made of metal) before you operate any com

puter equipment. But your BASIC'S not necessarily

bad. You may just need to clean the contacts.

Normally, the contacts are not exposed, but you

can stick a pencil or paper clip into the slot to lower the
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protective hood. Then, using a swab and rubbing alcohol,

thoroughly clean the contacts, then let the cartridge

dry. Incidentally, this is also a recommended procedure

for your Operating System board and other RAM

boards. You may also want to try some TV tuner cleaner

in place of the rubbing alcohol.

We don't know of any problems with one cartridge

leaving the machine in u state that prevents it from

running another cartridge, especially since the power is

cut off between cartridge changes. If any other readers

are having similar problems, or have a cure, please

write in.

Slow Tl BASIC

In his review of Robot Runner for the TI-99/4A in

COMPUTE!, January 1984, Tony Roberts stated that

games written in BASIC on the TI are notoriously

slow because the microprocessor can't interpret

BASIC fast enough. I want to clear up any impli

cation that the TMS9900 CPU in the 99/4A is at

fault.

TI BASIC is indeed slow, due to the unusual

architecture of the machine and the design of the

BASIC interpreter. First of all, the RAM in which

BASIC programs are stored is not CPU RAM. The

16K of RAM in the 99/4A is maintained by the

TMS9918A video display processor (VDP). There

are only 256 bytes of CPU RAM in the 99/4A

console.

Every time the microprocessor accesses or

RUNs a BASIC program, it must request the pro

gram from the VDP one byte at a time, one state

ment at a time. This causes a great increase in

execution time, because the microprocessor must

wait for the VDP. While the TMS9900 micro

processor is a word-oriented (16 bits) chip, the VDP

works in bytes.

The second reason why TI BASIC is so slow

is that the interpreter itself is not written in

machine language. It is written in another high-

level language known as Graphics Programming

Language, or GPL. The GPL interpreter is also

built into the 99/4A console. Thus, whenever a

BASIC program is RUN, a double interpretation

takes place. This is similar to writing a BASIC

interpreter in BASIC for an IBM PC. It is really

amazing that the TMS9900 can run BASIC as fast

as it does, considering.

Chris Clark

Use Of compute; Programs

Concerning the "Readers' Feedback" of Sep

tember 1983, you stated that the programs in COM

PUTE! are not in the public domain, and that only

people who own a specific issue of COMPUTE! can

have access to the programs in that issue. My

question is, what if a computer club takes out a
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dry. Incidentally, this is also a recommended procedure 
for you r Opera ting Systelll board and other RAM 
boards. You may also want to try some TV luner cleaner 
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takes place. This is similar to writing a BASIC 
interpre ter in BASIC for an IBM Pc. It is rea lly 
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subscription to COMPUTE!? Would that club be

allowed to place those programs in those issues

in its library for all members? And what if a school

or public library takes out a subscription? Could

everyone who is allowed access to the library be

allowed access to those programs in those issues?

Gary Lee Crowell

Sorry, the answer in each case is no. You can only use

the programs in an issue of COMPUTE! ifyou own a

copy of that issue.

VIC Video Typewriter

I have written a short program that transforms

your VIC into a typewriter (without any annoying

syntax errors). I use it to practice my typing after

school. To disable the program, use the fl key.

Vicky Cwiertnie

10 PRINTCHR$(8):PRINTCHR$(14)

20 POKE36879,26:PRINT"{CLR)"

30 PRINT"** VIDEO TYPEWRITER **"

40 GETA$:IFAS=""THEN40

50 IFA$="{F1J"THENEND
60 IFA$=CHR$(13)THENPOKE36878,15:POKE3687

6,220:FORX=1TO50:NEXT:POKE36876,0

70 PRINTAS;:GOTO40

Atari Tape Verify

Here is a one-line program which verifies that an

Atari tape file is recorded properly. The utility

works whether you CSAVE, LIST, or PRINT (data)

to the tape. It performs essentially the same as

Michael]. Barkan's "Atari Verify" (COMPUTE!,

August 1983), but is much shorter. This utility

can be LISTed to tape and ENTERed from tape,

but since it is so short, it is easy to enter it from

the keyboard in direct mode (without the line

number). Just use this line:

0 CLOSE #1:OPEN #1,4,0,"C:":FOR A = 1 TO

400:GET#l,A:NEXTA

After recording a file on tape and while the pro

gram or data is still in memory, enter and run this

utility. Rewind the tape to the beginning of the

file and push PLAY. The utility will read the entire

file, one character at a time, to insure that the file

is recorded properly. Operation will end with an

error code. If you get this code, the file was read

successfully, showing that it is good:

136 END OF FILE

If you get one of the following error codes, save

the file again, since it could not be read by the

computer:

138 DEVICE TIMEOUT

140 SERIAL BUS ERROR

143 DATA FRAME CHECKSUM ERROR

The same variable is used for loop control and to
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hold each character as it is read from tape. This

way, the loop never ends and will check any length

of file. This variable can be changed to one of those

in your program, if desired, to avoid adding to

the Variable Name Table of your program.

Douglas J. Wilder

Tl Randomness Test
Richard Mansfield's article "Zones Of Unpredict

ability, Part 2" ("The Beginner's Page," COMPUTE!,

December 1983) included a program called "Ran

domness Test." Since it wouldn't work on my

TI-99/4A, I wrote a similar program. It takes several

thousand cycles to get close to even distribution

for each number, but it's fun to let it run.

Gaston Porterie

100 CALL. CLEAR

110 PRINT "TEST OF THE RANDOM NUMBE

R","FUNCTION ON THE TI-99":::::

1 20

130

140

150

160

170

180

190

2 00

210

2 20

2 30

240

2 50

2 60

270

280

2 90

300

310

3 20

PRINT

T = T+1

RANDOM

X = INT

A ( X ) =

FQR I

P ( I ) =

NEXT

IF T /

CALL

PRINT

NDOMI

PRINT

PRINT

(

A

=

I

I

1

"PLEASE WAIT..."

IZE

10IRNDI+1

( X ) +1

1 TO 10

NT <A < I > /T*100)

00<>I NT i T / 1 00) THEN 130

CLEAR

"AFTER".; T; "CYCLES" ; "OF RA

ZAT ION"

"RANDOM" , "7." . "NUMBERS" , " 0

CCURRENCE"

S =0

FOR I

PRINT

S=S+P

NEXT

PRINT

PRINT

GOTO

=

<

I

1

1 TO J 0

I . P ( I )

I >

" " j, " "

"TOTAL ",S; "7."

30

Easy DATA Statements

Here is a one-liner that I have found very useful

while programming many statements that are

almost identical. Used in the direct mode it can

yield a set of DATA statements that fill the screen.

The program can just as easily use POKE, or REM

statements, or any combination of these.

FOR X = 100 TO 300 STEP 10:PRINT X "DATA":

NEXTX

Chuck Cole

Constant 1541 Errors

Ever since I bought my 1541 disk drive, I have

been getting the errors 23 READ ERROR and 27

READ ERROR. This not only happens on my

subscription to COMPUTE'? Would that club be 
allowed to place those programs in those issues 
in its library for all members? And what if a school 
or public library takes ou t a subscription? Could 
everyone who is allowed access to the library be 
a llowed access to those programs in those issues? 

Gary Lee Crowell 

Sorry, the nllSlVer ill ench cnse is 110. You cnll ollly lise 
the progrnms ill nil issue of COMPUTE! if you OWII n 
copy of thnt issue. 

VIC Video rypewriter 
I have wri tten a short program that transforms 
your VIC into a typewriter (without any annoying 
syntax errors). I use it to practice my typing after 
school. To di sable the program, use the f1 key. 

Vicky Cwiertnie 

10 PRINTCHR$ ( 8) :PRINTCHR$(14) 
20 POKE368 79,26:PRINT"[CLRj" 
30 PRINT"** VI DEO TYPEWRITER **" 
40 GETA$: IFA$='''' THEN40 
50 IFA$=" IFl j "THENEND 
60 IFA$=CHR$(13)THENPOKE36878,15:POKE3687 

6 ,220 :FORX=lT050 : NEXT :POKE36876,0 
70 PRINTA$ ;:GOT040 

Atari Tape Verify 
Here is a one-line program which verifies that an 
Atari tape file is recorded properly. The utility 
works whether you CSAVE, LIST, or PRINT (data) 
to the tape. It performs essentially the same as 
Michael j . Barkan's "Atari Verify" (COMPUTE!, 
August 1983), but is much shorter. This utility 
can be LISTed to tape and ENTERed fro m tape, 
but since it is so short, it is easy to enter it from 
the keyboard in direct mode (without the line 
number). just use this line: 

o CLOSE #1:0PEN #1,4,0,"C:":FOR A =1 TO 
400:GET #1,A:NEXT A 

After recording a file on tape and while the pro­
gram or data is still in memory, enter and run this 
utility. Rewind the tape to the beginning of the 
fi le and push PLAY. The utility wi ll read the entire 
file, one character at a time, to insure that the file 
is recorded properly. Operation will end with an 
error code. If you get this code, the fil e was read 
successfully, showing that it is good: 

136 END OF FILE 

If you get one of the following error codes, save 
the file again, since it could not be read by the 
computer: 

138 DEVICE TIMEOUT 
140 SERIAL BUS ERROR 
143 DATA FRAME CHECKSUM ERROR 

The same variable is used for loop control and to 
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hold each character as it is read from tape. This 
way, the loop never ends and wi ll check any length 
of file . This variable can be changed to one of those 
in your program, if desired , to avoid adding to 
the Variable Name Table of your program . 

Douglas j . Wilder 

TI Randomness Test 
Richard Mansfield's a rticle "Zones Of Unpredict­
ability, Part 2" ("The Beginner's Page," COMPUTE', 
December 1983) included a program ca lled " Ran­
domness Test." Since it wou ldn' t work on my 
TI-99/4A, I wrote a similar program. It takes several 
thousand cycles to get close to even di stribution 
for each number, but it' s fun to le t it run . 

Gaston Porterie 

1 013 CALL CLEAR 
11 0 PRINT "TEST OF THE RANDOM NUMBE 

R", "FUNCTION ON TH E TJ - 9 9 "":,, 

1 20 PRINT "PLEA S E WA IT ... " 
1 30 T=T+l 
14 121 RANDOMIZE 
150 X= INT ( l @*RNO ) +l 
160 A(X) = A(X)+1 
1 70 FOR 1=1 TO 10 
IS ~1 P ( ll = INT(A(I ) / T'. U1Iel) 
1 g e1 NE XT I 
200 IF T / 10QI (> INT { T / 1 00) THEN 1 30 
2 1 121 CA LL C LEAR 
220 PR INT "AFTER ": T;" CYCL E S ";"OF RA 

NDOM!ZATION" 
23~1 PRI NT 
240 PRINT "RANDOM"," X","NUMBER S ","O 

CCU RRE NCE" 
250 S=Q' 
260 FOR 1=1 TO 1 0 
270 PRINT I,P ( I) 
2SQI S=S +P ( I 1 
29121 N E XT 1 
30.1 PRINT" " , "---" 
3 1 0 PRINT "TOTAL " ~S : "X." 
32QI GOTO 1 3121 

Easy DATA Statements 
Here is a one-liner that I have found very useful 
while programming many s tatements that are 
almost identical. Used in the direct mode it can 
yield a set of DATA statements that fill the sc reen. 
The program can just as easi ly use POKE, or REM 
statements, or any combination of these. 

FOR X=100 TO 300 STEP 10:PRINT X "DATA": 
NEXT X 

Chuck Cole 

Constant 1541 Errors 
Ever since I bought my 1541 di sk drive, I have 
been getting the errors 23 READ ERROR and 27 
READ ERROR. This not only happens on my 



^OFTW\REARTISTS?
TOMAKETHE FIRST BASKET

BALL PROGRAM that feels like the

real thing, it helps to start with two guys

who know what the real thing feels like.

Enter Larry Bird and Julius Erving.

Bird — the hustler, the strong man,

deadly from outside. Erving —The

Doctor, maybe the most explosive

player in the history of the game.

We talked to them, photographed

them in action, studied their moves and

their stats and their styles. Then we

set out to create on computer disc an

event which may never happen in real

life. We put the two of them together

on a dream court of light, for an elec

tronic afternoon of one-on-one.

It wasn't easy. When

they talked, we listened,

When they criticized,

we made big changes.

When they gave sug

gestions, we took them.

And it shows.This

thing is absolutely un

canny. You actually

take on all the skills and

characteristics of Bird

or The Doctor — their

own particular moves,

shooting abilities, even

strength and speed.

You'll meet with

fatigue factors, hot and

cold streaks, turn

around jump shots,

and 360-degree slam

dunks. But there's some whimsy in

here, too—a funny referee, a shattering

backboard, even instant replay.

It's called Julius Erving and Larry Bird

Go One-on-One.Tou're Bird. Or you're

The Doctor. And that's the last deci

sion you'll have plenty of time to make.

How we got this years hottest sports game out of

two rather inexperienced designers.

Julius Erring and Larry Bird Go One-on-One is now available on diskette for Apple I], 11-. and lie computers. Apple is a registered
trademark ofApple Computer.To find out more about Electronic Airs and ns. products, write us at 2755 Campus Drive San Marco, CA 94403 or

CBS (415) 571-7171 Fora fret dialog, send a stamped, self .iddrewed /10 envelope.

NOW AVAILABLE FOR

THE COMMODORE-64

ELECTRONIC ARTS

So~ ARTISTS? 
TO MAKE THE FIRST BASKET­
BALL PROGRAM that feels like the 
real thing, it helps to start with two guys 
who know what the real thing feels like. 

En ter Larry Bird and Julius Erving. 
Bird - the hustler, the strong man, 
deadly from outside. Erving -The 
Doctor, maybe the mOst explosive 
player in the history of the game. 

We talked to them, photographed 
them in action, studied their moves and 
their stats and their styles. Then we 
set out to create on computer disc an 
event which may never happen in real 
life. We put the twO of them together 
on a dream court of light, for an elec­
tronic afternoon of one-cn-one. 

It wasn't easy. When 
they talked, we listened. 
When they criticized, 
we made big changes. 
When they gave sug­
gestions, we took them. 

And it shows. This 
thing is absolutely un­
canny. You actually 
take on all the skiUs and 
characteristics of Bird 
or The Doctor - their 
own particular moves, 
shooting abilities, even 
strength and speed. 

You'll meet with 
fatigue factors, hot and 
cold streaks, turn­
around jump shots, 
and 360-degree slam 
dunks. But there's some whimsy in 
here, too-a funny referee, a shattering 
backboard, even instant replay. 

It's called Julius Erving and Lany Bird 
Go One-on-One."You're Bird . Or you're 
The Doctor. And that's th~ last deci­
sion you'll have plenty of time to make. 

NOW AVAILABLE FOR 
THE COMMODORE.64 

How we got this years hottest sports game out of 
two rather inexperienced designers. 

ELECTRONIC ARTS'· 



disks, but also on prepackaged disks. I have read

what these errors mean in Appendix B of my

disk users guide, but these descriptions don't tell

me much.

Could you please give me more information

on these errors, and tell me what I can do about

them?

Jay Elmore

The fact that this occurs both on your own disks and on

commercial disk programs strongly indicates a hardware

problem. Ask the dealer from whom you purchased the

drive for the address of the nearest service center and

have the drive checked out.

Sprite Data Problems

I am a Commodore 64 owner and I have a question

about sprites. I understand how to create a sprite

and move it around the screen. I also know how

to move more than one sprite, if the data for them

is the same. My problem occurs when I have more

than one set of data. I can't seem to get both sprites

on the screen at the same time. The Programmer's

Reference Guide doesn't have an example with two

sets of data. I would appreciate it if you would

help me out.

Seth Hausman

Jim Butterfield replies:

I can think of two possible problems with your sprites:

1. You may have forgotten to link each sprite to its

drawing in memory. With normal memory mapping,

sprite 0 needs to have its drawing number (usually 11,

13, 14, or 15) placed into memory address 2040, sprite

1 into 2041, and so on up to sprite 7 into address 2047.

If you use drawing number 11, the drawing of the sprite

should be in addresses 704-766 decimal; for number

13, addresses 832-894; for number 14, addresses 896-

958; and for 15, 960-1022.

2. Many sprite register addresses control all eight

sprites at the same time. To turn sprite 0 on, you would

POKE 53269,1; to turn sprite 1 on, you would POKE

53269,2; to turn them both on, you would add 1 and

2 and POKE 53269,3. The following table shows the bit

values for each sprite:

Sprite 0-1

1 -2

2-4

3-8

4-16

5-32

6-64

7-128

Thus, to turn on sprites 0, 2, and 4, we add 1 + 4 + 16

and POKE 53269,21.

Be sure that you keep the difference between a sprite

number and a drawing number clear in your mind.

Several sprites can use one drawing (or "definition");

or a single sprite can be switched from one drawing
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to another as it moves its arms, legs, tentacles, or

whatever.

Using Atari Cartridge Memory

I have an Atari 800, and am currently writing a

text-adventure game using the Assembler Editor

cartridge. I hope to run the program without the

cartridge when I'm finished. How can I use the 8K

block of RAM used by cartridge (not to mention all

those zero-page pointers that the cartridge uses)?

Does it have to go to waste? I hope not, because

I'll need all the memory I can get for this thing.

John Bushakra

No, the memory need not be wasted, but you cannot

test the program zvith the Assembler Editor. Just define

the memory you need, then assemble your program

to disk. The object code will not go into memory, but

will become an executable object file on the disk. The

syntax is:

ASM,,#D:filename

You can then take all the cartridges out ofyour machine,

boot DOS, then Load Binary File. If you make these the

last two lines of your machine code

* = $2E0

.WOR START

where START is a label for the start address, your pro

gram will run automatically after it is RUN. Othenvise,

you'll have to use Run At Address to start your program

'from DOS.

More Solutions For Tl Cartridge

Loading Problems
In the January 1984 "Readers' Feedback," I read a

question about TI-99/4A cartridge loading prob

lems. The problem was with lockup of the

keyboard and broken screen display patterns after

insertion of a program cartridge. The remedy

given by COMPUTE! was to clean the contact strips

of the program cartridge. I've found this to help,

yet also discovered that this is not necessarily the

complete solution. The cartridge connector exten

sion that protrudes from the main circuit board

may also be at fault. To remedy the problem means

disassembling the computer, cleaning the contacts

on both sides and both ends of the cartridge con

nector extension. This solved all of the problems I

had encountered.

Richard Winslow

About four months after buying my TI, I had the

same problem with loading the cartridges. I solved

the problem by taking apart the computer and

straightening the bracket which the cartridge

plugs into. (It was bent.) Works perfectly now.

David L. Jones

disks, but also on prepackaged disks. I have read 
",:hat these errors mean in Appendix B of my 
disk users gUide, but these descriptions don' t te ll 
me much. 

Could you please give me more information 
on these e rrors, and tell me what I can do about 
them? 

Jay Elmore 

The fact that this occurs both on your own disks and on 
commercial disk programs strongly indica tes a hardware 
problem. Ask the dealer frolll whom you purchased the 
dnve for the address of the nearest service center and 
have the drive checked au t. 

Sprite Data Problems 
I am a Commodore 64 owner and I have a question 
about sprites. I understand how to crea te a sprite 
and move it around the screen. I also know how 
to move more than one sp rite, if the data for them 
is the same. My problem occurs w hen I have more 
than one set of data. I can' t seem to get both sprites 
on the screen at the sa me time. The Programmer's 
Reference Guide doesn' t have an example with two 
sets of data. I would appreciate it if yo u would 
help me out. 

Seth Hausman 

Jim Butterfield replies: 
I can think of two possible problems with your sprites : 

1. You may have forgotten to link each sprite to its 
drawing illmemonj. With normal memory mapping, 
sprite 0 needs to have its drawing number (usually 11, 
13, 14, or 15) placed into memory address 2040, sprite 
1 into 2041, and so on up to sprite 7 illto address 2047. 
If YOIl lise drawing nllmber 11 , the drawillg of the sprite 
should be ill addresses 704-766 decimal; for nllmber 
13, addresses 832-894; for nllmber 14, addresses 896-
958; and for 15, 960-1022. 

2. Many sprite register addresses corl trol all eight 
sprites at the same time. To tllm sprite 0 all , you would 
POKE 53269,1; to turn sprite lon, you would POKE 
53269,2; to turn them both on, YOIl would add 1 and 
2 mid POKE 53269,3. The follow ing table shows the bit 
vailles for each sprite: 

Sprite 0 - 1 
1 -2 
2-4 
3-8 
4 - 16 
5-32 
6-64 
7 - 128 

Thu s, to tllrl! on sprites 0, 2, and 4, we add 1 + 4 + 16 
and POKE 53269,21. 

Be sllre that you keep the difference between a sprite 
llUmber nlld a drawing number clear irl your mind. 
Several sprites can uSe one drawing (or "definition"); 
or a single sprite can be switched fr01l1 one drawing 
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to another as it moves its arms, legs, tmtacles, or 
whatever. 

Using Atari Cartridge Memory 
I have an Atari 800, and am currently writing a 
text-adventure game using the Assembler Editor 
cartridge. I hope to run the program without the 
cartridge when I'm finished. How can I use the 8K 
block of RAM used by cartridge (not to mention all 
those zero-page pointers that the cartridge uses)? 
Does it ha ve to go to was te? I hope not, because 
I'll need all the memory I can get for this thing. 

John Bushakra 

No, the memory need not be wasted, bllt you cannot 
test the program WI th the Assembler Editor. Ju st define 
the memonj you need, then assemble your program 
todlsk. The object code will not go into memonj, but 
WIll become an executable object file all the disk. The 
syntax is: 

ASM,, # D:filename 

You call then take all the cartridges out of your machine, 
boot DOS, then Load Binary File. If you make these the 
last two lines of your machine code 

' =$2EO 
.WORSTART 

where START is a label for the start address, your pro­
gram 10111 rlln automatically after it is RUN. Otherwise, 
YOII'll have to lise Run At Address to start your program 
from DOS. 

More Solutions For TI Cartridge 
Loading Problems 
In the January 1984 " Readers' Feedback," I read a 
question about TI-99/4A cartridge loading prob­
lems. The problem was with lockup of the 
keyboard and broken screen display patterns after 
insertion of a p rogra m cartridge. The remedy 
gJven by COMPUTE! was to clean the contact strips 
of the program cartridge. I've found this to help, 
yet also discovered that this is not necessarily the 
complete solution. The ca rtridge connector exten­
sion that protrudes from the main circuit board 
may also be at fault. To remedy the problem means 
disassembling the computer, cleaning the contacts 
on both sides and both ends of the cartridge con­
nector extension. This solved all of the problems I 
had encountered. 

Richard Winslow 

About four months after buying my TI, I had the 
same problem with loading the cartridges. I solved 
the problem by taking apart the computer a nd 
straightening the bracket w hich the cartridge 
plugs into. (It was ben!.) Works perfectly now. 

David L. Jones 
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Whether you're a be

ginner or an experi

enced user, Reston can

expand the world of

the Commodore 64'"

for you.

COMMODORE 64"

COLOR GRAPHICS: A

BEGINNER'S GUIDE,

by Shaffer and Shaffer, explains how the

Commodore 64 operates and teaches

you how to read, understand and write

simple basic programs for generating

color graphics. Each topic includes a

BASIC programs, line-by-line explana

tions, and illustrations of what the screen

should look like.

COMMODORE 64'" DATA FILES, A

BASIC TUTORIAL, by David Miller, is a

step-by-step tutorial which takes the

mystery and misery out

of creating files. You'll

learn how to manipu

late and create your

own files for home,

hobby, business, educa

tional, and investment

purposes.

ADDING POWER TO

YOUR COMMODORE 64'", by Steve

Cates and Vahe Guzelimian, uses a first-

of-its-kind utility approach to help you

master more of the advanced computing

power of your machine than you ever

though possible. You'll get an inside look

at the workings and advanced features,

all in an easy-to-understand style.

MASTER MEMORY MAP: COMMO

DORE 64'", by Pavelko and Kelly, is a

clearly written, friendly guide to all the

Commodore 64""s

memory locations —

places inside the

puter which act in

special ways. You'll

learn lots of special

uses, including how to

make music or create

special characters for

video games.

You can find these guided tours of the

Commodore 64'" at your local bookstore
or computer store. Or order directly from

Reston at (800) 336-0338.

Reston Computer Group

A Prentice-Hall Company
11480 Sunset Hills Road
Reston, Virginia 22090
COMMODORE 64 is a trademark of

Commodore Electronics

Whether you're a be­
ginner or an experi­
enced user, Reston con 
expand the world of 
the Commodore 64'· 
for you. 
COMMODORE 64'· 
COLOR GRAPHICS, A 
BEGINNER'S GUIDE, 

by Shaffer and Shaffer, explains how the 
Commodore 64 operates and teaches 
you how to read, understond and write 
simple basic programs for generating 
color graphics. Each topic includes a 
BASIC programs, line-by-line explana· 
tions, and illustrations of what the screen 
should look like. 

COMMODORE 64'· DATA FILES, A 
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mystery and misery out 
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purposes. 
ADDING POWER TO 
YOUR COMMODORE 64'·, by Steve 
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video games. 
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Commodore 64'· at your local bookstore 
or computer store. Or order directly from 
Reston at (800) 336·0338. 

Reston Computer Group 
A Prentice-Hall Company 
11480 Sunset Hills Road 
Reston, Virginia 22090 
COMMODORE 64 is a trademark of 
Commodore Electronics 



I discovered that slightly lifting the back of an in-

place cartridge seems to improve contact. So I

cemented a small rectangle of soft black plastic

about .1 inch thick onto the cartridge insertion

area to lift each cartridge a little.

I also use a "Widgit" (Navarone Industries)

that holds three command modules and prevents

some wear and tear on contacts.

John K. Newell

VIC Video Revisited
I made some modifications to Jim Butterfield's

program in "Visiting The VIC-20 Video, Part 4"

(COMPUTE!, August 1983) that I think your readers

will be interested in. Although the program is a

little slow, the patterns that result are remarkable.

The program is short, but because of the

loops, it runs for a while. To get some really inter

esting three-dimensional patterns, try inputs with

a value of 1.02, 1.03, 1.04, etc. The input sets a

step value for line 600. An input of 2 will give a

gray field.

William B. Broome

100 POKE56,22:CLR

105 INPUT"{CLR}PATTERN #";C

110 POKE36869.222

120 POKE36866/144

130 POKE36867,32

200 FORJ=6144TO8191

210 POKEJ,0:NEXTJ

300 FORJ=0TO255

310 POKEJ+5632.J

3 20 NEXTJ

330 FORJ=37888TO38911

340 POKEJ,0:NEXTJ

600 FORJ=6100TO8800 STEPC

610 X=128

620 FORK=JTOJ+7

630 POKEK,PEEK(K)ORX

640 X=X/2

650 NEXTK,J

700 GOTO700

Try adding STEP C to line 620 as well to get another

interesting effect.

Another Kerosene Warning

A letter in your January 1984 issue questioned the

use of kerosene heaters near a home computer.

You compared the emissions of a kerosene heater

to those of a gas stove, and suggested the use of

an electrostatic air cleaner as a precaution.

The sulfur content of most kerosene fuels is

high enough to create sulfur oxide levels that are

technically in violation of EPA clean air regula

tions. These sulfur oxides can corrode exposed

metals and cause problems with electrical contacts.

Besides the corrosion of metals, the sulfur oxides

can cause health problems.

Since the combustion products of kerosene
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are gases and not particulates, an electrostatic air

cleaner will not help clean the air of sulfur oxides.

An activated charcoal filter may help, but this is

not a common appliance in most homes. Corrosion

problems may not occur with other electronic

appliances, such as televisions or radios, because

the components are soldered or otherwise perma

nently fixed inside the appliance.

Those appliances which use exposed electrical

contacts, such as game cartridges and computer

keyboards, are most prone to corrosion by sulfur

oxides. Readers should avoid the use of kerosene

heaters in a home with a computer, electric type

writer, or silver tea set.

W. J. Tolonen

VIC Graphics And Super Expander

I'd like to share something with other readers

who have VIC Super Expanders. We find that it

interferes with some programs written for the

unexpanded VIC, especially ones with custom

characters. When I find such a program, or am

told to "remove all expansion devices" for a certain

program, I add the following as the first line in

the program (or enter it in the direct mode before

RUNning the program), and the program runs

fine with the Super Expander left in. (In the case

of two-part programs, insert the line in the second

part.)

POKE51,30: POKE55,0: POKE52,30: POKE56,30:

POKE646,6

This has worked on every program I've encoun

tered so far, and what's nice about it is that you

are left with the additional memory as well.

Robert M. Bleich

The Whiz Kids Were Right

I would like to point out an error in your response

to David Smith's question about Whiz Kids (COM

PUTE!, February 1984). You mention that the

sprinkler system that they turned on should have

shorted out the terminal they were using. You

may have missed this, but it did short out. For a

while they were successful in keeping the terminal

dry by standing over it, using their jackets as um

brellas. But when the water did get to the terminal,

it shorted out.

Karen Wilson

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. ®

I discovered that slightly li fting the back of an in­
place ca rtridge seems to improve contact. So I 
cemented a small rectangle of soft black plastic 
about .1 inch thick onto the cartridge insertion 
a rea to lift each cartridge a little. 

I also use a " Widgit" (Navarone Industries) 
that holds three command modules and prevents 
sonle wear and tear on contacts. 

John K. Newell 

VIC Video Revisited 
I made some modifications to jim Butterfield's 
program in "Visiting The VIC-20 Video, Part 4" 
(COMPUTE!, August 1983) that I think your readers 
w ill be inte res ted in . Although the prog ram is a 
little slow, the patterns that result are remarkable. 

The program is short, but beca use of the 
loops, it runs for a whi le . To ge t some rea lly inter­
esting three-dimensional patterns, try inputs with 
a value of 1.02,1.03, 1.04, e tc. The input se ts a 
s tep va lue for line 600. An input of 2 will give a 
gray fi eld. 

Wi lliam B. Broome 

100 POKE56 ,22:CLR 
105 INPUT"{CLR)PATTERN #";C 
110 POKE36869,222 
120 POKE36866,144 
130 POKE36867 , 32 
200 FORJ=6144T08191 
210 POKEJ,0:NEXTJ 
300 FORJ=0T0255 
310 POKEJ+5632,J 
320 NEXTJ 
330 FORJ=37888T038911 
340 POKEJ,0:NEXTJ 
600 FORJ=6100T08800 STEPC 
610 X=128 
620 FORK=JTOJ+7 
630 POKEK,PEEK(K}ORX 
640 X=X/2 
650 NEXTK ,J 
700 GOT071!l1!l 

Try adding STEP C to line 620 as well, to get another 
interesting effect. 

Another Kerosene Warning 
A letter in your january 1984 issue questioned the 
use of kerosene heaters nea r a home computer. 
You compared the .emissions of a kerosene heater 
to those of a gas stove, and suggested the use of 
an electrostatic air clea ner as a precaution. 

The sulfur content of most kerosene fuels is 
high enough to create sulfur oxide levels that are 
technically in violation of EPA clea n air regula­
tions. These sulfur oxides ca n corrode exposed 
metals and cause problems with elec trical contacts. 
Besides the corrosion of meta ls, the sulfur oxides 
can cause health problems. 

Since the combustion products of kerosene 
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are gases and not particu lates, an electrostatic air 
cleaner will not help clean the air of sulfur oxides. 
An activated charcoal filter may help, but thi s is 
not a common appliance in mos t homes. Corrosion 
problems may not occur with other electronic 
appliances, such as televisions or radios, because 
the components a re soldered or otherwise perma­
nently fixed inside the appliance. 

Those appliances which use exposed electrica l 
contacts, such as game ca rtridges and computer 
keyboards, a re mos t prone to corrosion by sulfur 
oxides. Readers should avoid the use of kerosene 
heaters in a home with a computer, e lectric type­
writer, or silver tea set. 

W. j . Tolonen 

VIC Graphics And Super Expander 
I'd like to share some thing with other readers 
who have VIC Super Expanders. We find that it 
inte rferes with some programs written for the 
unexpanded VJC, especially ones w ith custom 
characters. When I find such a program, or am 
told to " remove all expansion devices" for a certain 
prog ram, I add the following as the first line in 
the program (or ente r it in the direct mode befo re 
RU Nning the program), and the prog ram runs 
fine with the Super Expander left in . (In the case 
of two-part programs, insert the line in the second 
part. ) 

POKE51 ,30: POKE55,O: POKE52,30: POKE56,30: 
POKE646,6 

This has worked on every program I've encoun­
tered so fa r, and what's nice about it is that you 
are le ft with the additiona l memory as we ll. 

Robert M. Bleich 

The Whiz Kids Were Right 
I wou ld like to point out an error in your response 
to David Smith's question about Whiz Kids (COM­
PUTE!, February 1984). You mention that the 
sprinkler system that they turned on should have 
shorted out the terminal they were using. You 
may have missed this, but it did short out. For a 
while they were successful in keeping the termina l 
dry by standing over it, using their jacke ts as um­
brellas . But when the water did get to the termina l, 
it shorted out. 

Karen Wilson 

COMPUTE! welcomes questions, comments, or 
solutions to issues raised in thjs column . Write to: 
Readers' Feedback, COMPUTE! Magazine, P.O. 
Box 5406, Greensboro, NC 27403. COM PUTE! 
reserves the right to edit or abridge published ".. 
letters. ... 
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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°E 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.
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The Digital Palette:
Fundamentals Of Computer Graphics

Selby Bateman Assistant Editor, Features

Your computer screen is a colorful

gateway to the world of digitized

graphics. But to appreciate all the

video magic that's available, you

first have to understand the basics.

Here's a look at the pixel power be

hind your computer's video display.

"I remember standing back with

everyone else, saying 'There's

no way; I'm never going to touch

this thing. It's not creative

enough,' " says Kari Beims with

a laugh. "I took a computer

graphics class; it was full of

people like me who are in the

graphic arts field. And they were

petrified."

The "thing" that petrified

Beims and her classmates was,

of course, a computer; a machine

which, when used as a graphics

tool, can appear so novel, so

daunting, and ultimately so

seductive that artists at first ex

posure may be simultaneously

attracted and repelled.

Beims and many others have

changed their views about the

computer as a graphics machine.

An artist at Maximus, Inc., of
McLean, Virginia, Beims now

uses and helps promote her com

pany's new Visualizer, one of a

new breed of graphics software
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packages for home computers

that is as easy to use as it is

useful.

"It's a lot of fun," Beims

says. "I can do it, and I have no

programming experience. I

mean, I walked into here know

ing nothing about computers."

An Undeniable Attraction

Graphic artists like Beims may

be among the most perceptive

analysts of how well a computer

functions as a graphics tool. And

although the polls haven't yet

closed, Beims and a growing

number of other artists are pre

dicting a landslide in favor of the

computer.

"It's getting—I hate to use

this term because everybody

says it—but it's getting user

friendly; it truly is," Beims says.

"People are starting to ask

graphic artists what they need,

and the results are beginning to

show up in the computer soft

ware and the peripherals. And

we need that."

The glow of a computer

screen is the first thing that

attracts many people to com

puting. You don't have to know

anything about pixels, raster

scans, character sets, and RGB

monitors to appreciate that

something special, something

new and powerful is possible

when you can decide what ap

pears on a TV screen.

If you want to create color

ful, high-resolution graphics for

games, business, or art, today's

microcomputers have the

capabilities to produce almost

any image you wish. Peripherals

such as light pens, graphics tab

lets, and touch screens will free

you from the restrictions of the

keyboard. And graphics soft

ware packages are becoming

surprisingly easy and powerful

tools for designing anything

from pie charts to paintings.

You Don't Have To Be

A Genius

A 20-year fascination with com

puter graphics led Joseph Deken

to write the text last year for Com

puter Images: State of the Art, a

full-color collection of computer

artworks. Deken, an assistant

professor of computer sciences

and general business at the Uni

versity of Texas at Austin, uses

an Atari 800 and one of the IBM-

compatibles at home. He believes

you don't have to be a genius to

understand and appreciate com

puter graphics.

"I use graphics to teach
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packages for home computers 
that is as easy to use as it is 
useful. 
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mean, I walked into here know­
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to write the text last year for Com­
puler Images: State of the Art, a 
full-color collection of computer 
artworks. Deken, an assistant 
professor of computer sciences 
and genera l business at the Uni­
versity of Texas at Austin, uses 
an Atari 800 and ODe of the lBM­
compatibles at home. He believes 
you don' t have to be a genius to 
understand and appreciate com­
puter graph ics. 

" I use graphics to teach 



RESTON

MAKES THE

ATARI

CHILD'S

PLAY
Reston Computer Group1"

A Prentice-Half Company

11480 Sunset Hills Rd.

Reston, VA 22090

Available at your local bookstore and computer retailer,
or call us at (800) 336-0338.

ATARI, ATARI PILOT, ATARI LOGO and ATARI 400, 800, 600XL

and 800XL are registered trademarks of Atari, Inc.

Reston has the books which make learning to program

Atari7" computers fun.

HELLO, COMPUTER:

AN INTRODUCTION

TO BASIC, by Lawrence

P.Huelsman, can help

both teen and adult

beginners learn BASIC

on many computers,

including Atari"1, using
« _

SURVIVAL ON

PLANET X WITH THE

ATARI" HOME

COMPUTER, by Orkin

and Bagas, uses the

exciting adventures of

Vivian on Planet X to

teach kids basic

drills, programming problems, games,

cartoons and an easy conversational style.

programming concepts and techniques. The

fun is interspersed with short programs,

illustrated by noted animator Bud Lucky.

ATARI" LOGO ACTIVITIES, by Steve DeWitt, provides over 150 activities

which encourage young and old alike to be inventive and creative when

using Atari Logo" educational language. The book includes five big
projects and an in-depth discussion of Logo."

ADVENTURES WITH

THE ATARI", by Jack

Hardy, teaches you how

to write adventure

games in Atari PILOT",

Microsoft BASIC, and

BASIC. It includes six

actual adventure games

to study, type in, and play, plus tips and

techniques to help you create your own.

A+ PROGRAMMING

IN ATARI" BASIC, by

John Reisrnger, is a self-

study workbook which

gives you step-by-step

instructions for BASIC

programming on the

Atari 400, 800, 600XL

and 8OOXL" computers.Stressing top-down

programming in a fun and friendly manner,

this book is perfect for school, workshop
and computer camp.

If you want to make learning about Atari" computers fun, then

make Reston the teacher.
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about computers in introductory

courses at the university," he

says. "I'm always concerned

with the stereotype that com

puters just have to do with

mathematics. And I'm concerned

with how to get students who

aren't mathematically inclined

interested in computers. Graphics

winds up being a good vehicle

for that."

An important first step in

anyone's computer graphics

education is the knowledge that

capabilities costing thousands of

dollars on mainframes just a few

years ago are now available on

inexpensive microcomputers.

Learning the basics of computer

graphics can now be inexpen

sive, simple, and often fasci

nating. Once you've picked up a

few of the fundamentals, you'll

probably appreciate your com

puter's graphics abilities even

more.

Have Gun, Will Travel

Faster than the eye can follow—

anywhere from 25 to 60 times a

second—an electronic "gun" in

your television or video monitor

discharges a beam of electrons

toward the screen. As the elec

trons hit a phosphor coating on

the inside of the video display,

the individual picture elements

which make up your screen-

called pixels—are lighted. This is

a cathode-ray tube, the most

common television and micro

computer screen display system.

Rapid-fire painting and re

painting of the image on the TV

screen is accomplished by the

electron gun's repeated drawing

of a set number of parallel lines

(usually 525) from left to right

and from top to bottom. This

technique, known as a raster

scan, occurs continuously and so

rapidly that images appear to

move smoothly across the

screen.

The creation of characters

and shapes on your computer

screen is similar to the effects

produced when thousands of

college football fans use flip cards
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The selection screen from Penguin Software's The Complete Graphics System.

to spell messages of team sup

port from the stands. The

densely packed pixels flip either

on or off, and from color to color,

in response to directions from

the computer. The more pixels,

the higher the quality, or resolu

tion, of the screen image.

A monochrome, or single-

color, video display uses one

electron gun. Red-green-blue

(RGB) monitors use three elec

tron guns, resulting in a higher

resolution than the composite

video you're used to seeing on a

color television set.

Characters, Grids, And

Turtles
There are several ways to create

graphic images on a computer

screen. First, you can make use

of the alphanumeric characters—

letters and numbers—built into

the ROM (Read Only Memory)

of your system. Many micro

computers, such as the Commo

dore 64 and VIC-20, have a paral

lel set of graphics characters—

various lines, curves, and

boxes—built into permanent

memory. Using them as building

blocks, you can combine charac

ters into a variety of figures.

A more time-consuming,

but flexible method for creating

graphics is to manipulate the

individual pixels. You tell the

computer which pixels you want

lighted and in what colors by

communicating with it in a lan

guage, such as BASIC. In a per

sonal computer which has a high

resolution of, say, 320 x 200

pixels, there are 64,000 graphic

points which you can potentially

control. Locations in your com

puter's memory literally form a

video map of what you can ad

dress on the screen.

(For more information on

actually creating color graphics

on your computer, see COM-

PUTE'.'s First Book of Atari

Graphics, COMPUTE'.'s First Book

of Commodore 64 Sound and

Graphics, and other COMPUTE!

books.)

Turtle graphics is a third way

of producing images on your

screen. Based on the Logo pro

gramming language, turtle

graphics helps to teach program

ming and geometric principles.

A small triangle on the screen—

the imaginary turtle—can be

directed to move about the

screen, leaving an image in its

wake. Intricate patterns can be

achieved through this simple,
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YOU'VE

GOT TO DIG

DEEP TO FIND

A MORE
EXCITING GAME

THAN

MINER 2049ER.

Now, Reston brings Commodore VIC-201"
and Commodore 64" owners one of the hottest

home computer games ever created—Miner
2049erf Help the legendary Mountie, Bounty

Bob'" chase the dastardly Yukon Yohan through
an abandoned uranium mine—all ten levels of

it. But you've got to avoid the deadly radioac
tive mutants. And watch out for pulverizers,

explosives, slides and falls. And grab all the

treasure you can along the way. And beat the
clock. Any computer game you've played up to
now has just been practice for Miner 2049er.'"
It's fast and furious, a gold mine of action for
the serious computer gamer. And Commodore
VIC-20'" and Commodore 64" owners can get it
only from Reston.

A Creative Pastime"' from

He&ton So^t

A Prentice-Hall Company

11480 Sunset Hills Rd. Reston, VA 22090

Available at your local computer retailer or call us at

(800} 336-0338.

Commodore VIC-20 and Commodore 64 are
registered trademarks ol Commodore Computer, Inc.

Mi 2O4'/e' and Bounty Sob ore registered trademarks of Big Five Software.

YOU'VE 
GOT TO DIG 

DEEP TO FIND 
A MORE 

EXCITING GAME 
THAN 

MINER 2049ER:M 

Now, Reston brings Commodore VIC·20'~ 
and Commodore 64'~ owners one of the hoNest 
home computer games ever created-Miner 
204ge':" Help the legendary Mountie, Bounty 
Bob '~ chase the dastardly Yukon Yahon through 
an abandoned uranium mine-all ten levels of 
it. But you 've got to avoid the deadly radioac­
tive mutants. And watch out for pulve rize rs, 
explosives, slides and falls. And grab all the 
treasure you con a long the way. And beat the 
clock. Any computer game you've played up to 
now has iust been practice for Miner 204ger,''' 
It's fast and furious, a gold mine of action for 
the serious computer gomer. And Commodore 
VIC-20'" and Commodore 64'" owners con get it 
only from Reston. 

A Creative Pastime'" from 

Re4ton SottWGlle -
A Prentice-Hall Company 
11480 Sunset Hills Rd. Reston, VA 22090 
Available a t your local computer retoiler or call us at 
(800) 336-0338. 
Commodore VIC-20 and Commodore 64 ore 
registered trademarks of Commodore Computer, Inc. 

MJ 204o,I!f and Bounty Bob ore registered trademarks of Big Fiye Software. 



ENTER: THE BRADYADVENTURE
If you're bored with the ordinary,

dreary functions you've been perform

ing day-by-day and even games have

lost their luster, Brady brings back

the adventure! You and your
Commodore 64 can enter a whole

new colorful world of excitement -

if you're in command.
Brady Communications, Inc.,

puts you in control of the fun with a
complete line of amazingly easy-to-

read books, published especially for

you and your Commodore 64. Whether
you're a beginner, an advanced user,

a whiz kid, a parent, a teacher or a

hacker, Brady publishes the books to
teach you how to make the most of
your computer. From BASIC to games,

from graphics to sound, from software

to debugging, these books will let you

key into your imagination in micro-

time and bring it up on screen. Enter
The Brady Adventure—the excite

ment is all yours.

e 
e 

ENTER:THEBRAD¥ADVENTURE 
If you're bored with the ordinary, 

dreary functions you've been perfonn­
ing day-by-day and even games have 
lost their luster, Brady brings back 
the adventure! You and your 
Commodore 64 can enter a whole 
new colorful world of excitement-
if you're in command_ 

Brady Communications, Inc., 
puts you in control of the fun with a 
complete line of amazingly easy-to­
read books, published especially for 

you and your Commodore 64. Whether 
you're a beginner, an advanced user, 
a whiz kid, a parent, a teacher or a 
hacker, Brady publishes the books to 
teach you how to make the most of 
your computer. From BASIC to games, 
from graphics to sound, from software 
to debugging, these books will let you 
key into your imagination in micro· 
time and bling it up on screen. Enter 
The Brady Adventure-the excite· 
ment is all yours. 



BLAST OFF WITH BASIC
GAMES FOR YOUR

COMMODORE 64
David Busch

This is the first really fun
approach to BASIC ever devised. The

book containing time-tested, highly
visual games makes it easy to learn

BASIC programming on the Com
modore 64 computer. It includes 25

games that take advantage of the

Commodore's special features
including graphics, sound and joy
sticks. The programs are even suitable
for customizing for further fun.
1984/128pP/paper/ISBN0-89303-333-2/$12.95

BLAST OFF WITH BASIC
GAMES FOR YOUR VIC 20

David Busch

Twenty-five games make it simple to
learn BASIC for your Vic 20. With

twenty-five, time-tested, highly
visual games, this book lets you take
full advantage of the fun available on
your Vic 20.
1984/128/paper 0-89303-334 -0/ S12.95

COMMODORE 64:
AN INTRODUCTIONTO BASIC

PROGRAMMING AND

APPLICATIONS

Larry Joel Goldstein & Fred Mosher

In this volume the master teacher
has taken a hands-on approach to
BASIC language and practical real-
life applications. The book gives a

complete and up-to-date account of

what the Commodore 64 is and how it
works. Page by page, the reader is
introduced to DOS and BASIC. It
shows how to program for personal

and professional needs and includes
programs for mailing lists, word pro

cessing, telephone lists, graphics,
sound, and file handling—plus exten
sive coverage on structuring, planning,
and debugging programs.
1984/288pp/paper/ISBN0-89303-381-2/$14.95

ADVANCED BASIC
PROGRAMMING FOR THE

COMMODORE 64 ANDOTHER

COMMODORECOMPUTERS

Michael Richter

This is the next step for the

ComiTKxlore user who has mastered
the basics and wants to move on to

more advanced software. In this book,
the reader will learn how good

programs are written, how to read

and use them, how to know a good

one when they see it, and how to gain

knowledge through the experience of

writing advanced software.

1984/2O4pp/paper/ISBN0-89303-302-2/S14.95

COMMODORE 64: GETTING
THEMOST FROM IT

Tim Onosko

Written for users with little or no
previous programming experience,
this handy guide is the only source
with information on all three versions

of the Commodore 64. It includes

material on both the classroom model

and the portable version. It offers a

thorough and understandable intro
duction to the computer—including a
solid approach to BASIC program

ming. It covers word processing,

color graphics, and sound.

1983/320pp/paper/ISBN 0-89303-380-4/514.95

BRAIN GAMES FOR KIDS AND

ADULTS USING THE

COMMODORE 64
John Stephenson

Between the front and back

covers, this volume contains more

than 40 exciting and challenging

games. Designed to entertain and

educate the reader, it teaches pro

gramming and the application of some

very important mathematical concepts,

without the pain. The games are short

and precise and are targeted toward

whose who learn best by doing. They
can be played and enjoyed without an
understanding of the mathematics

involved. This is one volume you'll

want to have for fun —for kids of

all ages!

1984/160pp/paper/ISBN0-89303-349-9/$12.95

BRAIN GAMES FOR KIDS AND

ADULTS USING THE VIC 20

John Stephenson

This is the volume especially for
your Vic 20. Containing more than 40
challenging games, the book teaches

programming and some basic math
ematical concepts simply in the doing.

Be sure and have this book to make
your Vic 20 more fun.

1984/160pp/paper/ISBN 0-89303-347-2/S12.95

HANDBOOK OF BASIC FOR

THECOMMODORE 64

Fred Mosher & David Schneider

For the beginner, here is the

book to buy with your Commodore 64.

It is simply organized by BASIC

programming statements so while

programming, the user can go directly

to the information he needs without

confusion or delay. This one-of-a-kind

guide contains the same information

as the BASIC reference manual
supplied with your Commodore, re

written especially for the new user. It

presumes no knowledge of BASIC

and explains the materials supplied

in the manual.

1984/256pp/paper/ISBN 0-89303-505-X/S14.95

These and other Brady Books
written specifically for your Com

modore 64 and Vic 20 are available at

B. Dalton Booksellers, Walden Books,
and other fine bookstores and com

puter dealers nationwide. Or, call

800-638-0220 for information. Brady
Communications, Inc. is a Prentice-
Hall Company, located in Bowie,
Maryland 20715.

BLAST OFF WITH BASIC 
GAMES FOR YOUR 
COMMODORE 64 

David Busch 
This is the first really fun 

approach to BASIC ever devised. The 
book containing time·tested, highly 
visual games makes it easy to learn 
BASIC programming on the Com· 
modore 64 computer. It includes 25 
games that take advantage of the 
Commodore's special features 
including graphics, sound and joy­
sticks. The programs are even suitable 
for customizing for further fun. 
1984!128pp/ papetllSBN 0·89303·333·2/$12.95 

BLAST OFF WITH BASIC 
GAMES FOR YOUR VIC 20 

David Busch 
Twenty-five games make it simple to 
learn BASIC for your Vic 20. With 
twenty-five, time-tested, highly 
visual games, this book lets you take 
full advantage of the fun available on 
your Vic 20. 
1984f128/ paper 0·89303·334 ·0/ S \2.95 

COMMODORE 64: 
AN INTRODUCTION TO BASIC 

PROGRAMMING AND 
APPLICATIONS 

Larry Joel Goldstein & Fred Mosher 
In this vol ume the master teacher 

has taken a hands-on approach to 
BASIC language and practical real­
life applications. The book gives a 
complete and up-to-date account of 
what the Commodore 64 is and how it 
works. Page by page, the reader is 
introduced to DOS and BASIC. It 
shows how to program for personal 
and professional needs and includes 
programs for mailing lists, word pro­
cessing, telephone lists, graphics, 
sound, and file handling-plusexten­
sive coverage on structuring, planning, 
and debugging programs. 
1984/ 2B8pp/paper/ ISBN 0·89303·38I·2/S14.95 

ADVANCED BASIC 
PROG~NGFORTHE 

COMMODORE 64 AND OTHER 
COMMODORE COMPUTERS 

M;chael Richter 
This is the next step for the 

Commodore user who has mastered 
the basics and wants to move on to 
more advanced software. In this book, 
the reader will learn how good 
programs are written, how to read 
and use them, how to know a good 
one when they see it, and how to gain 
knowledge through the expel;ence of 
writing advanced software. 
19841204pp/ paper/ ISBN 0·89303·302·2/$14.95 

COMMODORE 64: GETTING 
THE MOST FROM IT 

Tim Onosko 
Written for users with little or no 

previous programming experience, 
this handy guide is the only source 
,vith information on all three versions 
of the Commodore 64. It includes 
material on both the classroom model 
and the portable version. It offers a 
thorough and understandable intro· 
duction to the computer-including a 
solid approach to BASIC program­
ming. It covers word processmg, 
color graphics, and sound. 
1983/32Opp/ paper/ ISBN 0·89303·380·4/ $ 14.95 

BRAIN GAMES FOR KIDS AND 
ADULTS USING THE 

COMMODORE 64 
John Stephenson 

Between the front and back 
covers, this volume contains more 
than 40 exciting and challenging 
games. Designed to entertain and 
educate the reader, it teaches pro­
gramming and the application of some 
very important mathematical concepts, 
without the pain. The games are short 
and precise and are targeted toward 
whose who learn best by doing. They 
can be played and enjoyed without an 
understanding of the mathematics 
involved. This is one volume you'll 
want to have for fun-for kids of 
all ages! 
1984/ IBOpp/ paperIlSBN 0 ·89303·349·9/512.95 

BRAIN GAMES FOR KIDS AND 
ADULTS USING THE VIC 20 

John Stephenson 
This is the volume especially for 

your Vic 20. Containing more than 40 
challenginlS games, the book teaches 
programmmg and some basic math­
ematical concepts simply in the doing. 
Be sure and have this book to make 
your Vic 20 more fun. 
1984/ IBOpp/ paper/ ISBN 0·89303·347·2/$12.95 

HANDBOOK OF BASIC FOR 
THE COMMODORE 64 

Fred Mosher & David Schneider 
For the beginner, here is the 

book to buy ,vith your Commodore 64. 
It is simply organized by BASIC 
programming statements so while 
programming, the user can go directly 
to the information he needs ,vithout 
confusion or delay. This one-of-a-kind 
guide contains the same information 
as the BASIC reference manual 
supplied ,vith your Commodore, re­
written especially for the new user. It 
presumes no knowledge of BASIC 
and explains the materials supplied 
in the manual. 
19841256pp/paper/ ISBN 0 ·89303·505-X/514.95 

These and other Brady Books 
written specifically for your Com­
modore 64 and Vic 20 are available at 
B. Dalton Booksellers, Walden Books, 
and other fine bookstores and com­
puter dealers natiomvide. Or, call 
800-638-0220 for information. Brady 
Communications, Inc. is a Prentice­
Hall Company, located in Bowie, 
Maryland 20715. 
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but subtly powerful graphics

language system.

To Mimic More Closely

As microcomputers become

more sophisticated graphics

machines, a similar process is

occurring with the devices used

to draw and paint images on the

computer screen. The graphics

software now available relies

more and more on such periph

eral devices as joysticks, light

pens, graphics tablets, touch

screens, and mice (defined

below).

These peripherals fall into

three basic price ranges, accord

ing to research conducted by

Koala Technologies, producer of

the KoalaPad Touch Tablet and

the Gibson Light Pen. You can

find game paddles and most

joysticks from $15 to $30;

trackballs, mice, graphics tablets,

and better light pens from $30 to

5400; and precision tablets, called

digitizers, from S400 on up. (See

"Light Pens And Graphics Tab

lets" and "A Graphics Glossary,"

both in this issue.)

All of these devices attempt

to mimic more closely the actual

procedure of drawing or painting

on a flat surface, as opposed to

the more indirect, less satisfac

tory process of typing in graphics

commands on a keyboard.

Often, a joystick, light pen, or

graphics tablet may be used in

conjunction with keyboard com

mands to produce lines, boxes,

circles, rays, points, and various

fill patterns.

Other commands allow you

to transpose and merge images,

lock onto and move parts of a

picture, magnify sections of an

image for more detailed work,

save pictures for later use, and

select or change colors.

For Atari And

Commodore

Kari Beims says that a mouse—a

hand-controlled device which

rolls on a flat surface to move

the screen cursor—is the most

successful device for creating

28 COMPUTE! May19B4

A Graphics Glossary

ASCII: (Pronounced askey) American Standard Code for Information

Interchange. A standard code used in microcomputers to represent

alphanumeric information (letters, numbers, and symbols). The

capital letter A, for example, is represented in ASCII code by the

number 65.

bitmap graphics: A high-resolution graphics plotting technique by

which pixels (picture elements) on a computer screen are turned on

and off.

CAD: Computer-aided design. The use of computer graphics to

help in design development and modification, often eliminating the

need to create costly or dangerous prototypes. CAD is usually as

sociated with CAM, or computer-aided manufacturing.

character graphics: The text characters that appear on your computer

screen when it is turned on, including letters, numbers, symbols,

and punctuation marks.

CRT: Cathode-ray tube. A video display terminal, such as a television

or video monitor, which uses a beam of electron particles to draw

images on a screen's phosphor coating. The electron beam can write

on the screen with a single beam or, more commonly, in a series of

parallel lines to form an image. (See raster scan and vector scan.)

electron gun: The mechanism within a CRT which shoots a narrow

beam of electrons at the screen, creating images. The beam is con

stantly redrawing the screen at speeds usually ranging from 25 to 60

times a second. Monochrome (single-color) displays use one electron

gun. Red-green-blue (RGB) displays use three-separate guns (one

for each color), and have a higher resolution than the composite

color displays found on television sets.

fractals: Geometric patterns which, when repeated, can create new

patterns seemingly unrelated to the original forms. Especially useful

in computer generation of detailed maps and duplication of the

intricacies of many natural objects.

graphics set: The complete set of graphics characters that a computer

can display.

graphics tablet: A pad, usually square or rectangular, on which the

X and Y coordinates of the computer screen can be plotted by the

use of a stylus, or, on some models, your finger, allowing you to

create graphic images.

icons: Graphic symbols, most often used as visual representations

of computer software options and procedures. For example, a

paintbrush icon would represent the painting option in a graphics

software package. Similarly, a trash can icon might indicate a delete

option.

image processing: Computer enhancement and alteration of photo

graphs and other graphic images by digitizing a picture into pixels,

each of which is then measured for light and color intensity. The

pixels can subsequently be manipulated to change the image.

light pen: A stylus which emits low-level electrical pulses and, when

pulled across a computer screen, creates an image. Most often used

in creating graphics and in interacting with software menu options.

graphics. "It's closer to the kind you've got more control. And

of tools you're used to working it's closer to the actual produc-

with. With a joystick or a light

pen, it's a little different. The

mouse lets vou work flat-on;

tion work you've done before,

she says.

Software companies are

but subtly powerful g rap h ics 
lang uage syste m . 

To Mimic More Closely 
As m icrocom p ute rs become 
mo re sophis tica ted g raphics 
mach ines, a s imi la r process is 
occurring wi th the d evices used 
to draw and paint images on the 
computer screen . The g ra phics 
software now ava ilable re lies 
mo re and mo re on s uch pe riph­
e ra l devices as joysticks, lig h t 
pe ns, g ra phics table ts, to uch 
sc reen s, a nd mice (de fined 
be low). 

These pe riphe ra ls fa ll in to 
three basic price ra nges, acco rd ­
ing to resea rch co nd ucted by 
Koala Technologies, producer o f 
the Koa la Pad To uch Ta ble t a nd 
the Gibson Lig h t Pen . Yo u can 
find game paddles a nd most 
joysticks from $15 to $30; 
trackball s, mice, gra ph ics tab le ts, 
and be tter lig h t pens fro m $30 to 
$400; a nd p recis io n ta ble ts, ca ll ed 
d igitizers, fro m $400 o n up . (See 
" Ligh t Pens And Grap hics Tab­
le ts" and " A Gra phics Glossa ry," 
bo th in th is issue .) 

All of these d evices attem pt 
to mimic more close ly the actua l 
proced ure of dra wing o r pa inting 
on a fl a t su rface, as o pposed to 
the mo re ind irec t, less sati s fa c­
tory process o f ty pi ng in g ra ph ics 
com ma nds on a keyboard . 
Often , a joys tick, lig h t pen , o r 
g ra phics table t may be used in 
conjunctio n w ith keyboa rd com­
mand s to produce lines, boxes, 
ci rcles, rays, po ints, and vario us 
fill pa tterns. 

Othe r com ma nd s a ll ow yo u 
to tra nspose and me rge images, 
lock o nto and move parts o f a 
p ictu re, magn ify sectio ns of an 
image fo r more de ta iled work, 
save p ictures fo r la te r use, and 
select o r change colo rs. 

For Atari And 
Commodore 
Kari Be ims says tha t a mo use- a 
hand-co n trolled d evice w hich 
rolls o n a fla t surface to move 
the screen cu rsor- is the most 
successful device for crea ting 
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A Graphics Glossary 

ASCII: (Pronounced askey) American Standard Code for Information 
Interchange. A standard code used in microcomputers to represent 
alphan umeric information (letters, numbers, and symbols) . The 
capital letter A, fo r example, is represented in ASCII code by the 
number 65 . 

bitmap graphics: A high-resolu tion graphics plotting technique by 
which pixels (picture elements) on a computer screen are turned on 
and oH. 
CAD: Computer-aided design. The use of computer graphiCS to 
help in design development and modifica tion, often eliminati ng the 
need to create costly or dangerous prototypes. CAD is usually as­
sociated with CAM, or computer-aided manufacturing. 
character graphics: The text characters that appear on your computer 
screen when it is turned on, including letters, numbers, symbols, 
and punctuation marks. 
CRT: Cathode-ray tube. A video display terminal, such as a television 
or video monitor, which uses a beam of electron pa rticles to draw 
images on a screen's phosphor coating. The electron beam can write 
on the screen with a si ngle beam or, more commonly, in a series of 
para llel lines to form an image. (See raster scan and vector scan.) 
electron gun: The mechanism within a CRT which shoots a narrow 
beam of electrons at the screen, creati ng images. The beam is con­
stantly redrawing the screen at speeds usually ra nging from 25 to 60 
ti mes a second . Monochrome (single-color) displays use one electron 
gun . Red-green-blue (RGB) displays use threeseparate guns (one 
for each color), and have a higher resolu tion than the composite 
color displays found on television sets. 
fractals: Geometric patterns which, when repeated, can create new 
patterns seemingly unrela ted to the original forms . EspeCially useful 
in computer generation of detailed maps and duplication of the 
intricacies of many natu ral objects. 
graphics set: The complete set of graphics characters that a computer 
ca n display. 
graphics tablet: A pad, usually square or rectangular, on which the 
X and Y coordinates of the computer screen can be plotted by the 
use of a stylus, or, on some models, your finger, allowi ng you to 
create graphic images. 
icons: Graphic symbols, most often used as visual representations 
of computer software options and procedures. For example, a 
paintbrush icon would represent the painting option in a graphics 
software package. Similarly, a trash can icon might indicate a delete 
option. 
image processing: Computer enhancemen t and alteration of photo­
graphs and other graphiC images by digitiz ing a picture into pixels, 
each of which is then measured for light and color intensity. The 
pixels can subsequently be manipulated to change the image. 
light pen: A stylus which emits low-level electrical pulses and, when 
pulled across a computer screen, creates an image . Most often used 
in creating graphics and in interacting with software menu options. 

g raphics. " It's close r to the kind 
o f tools you' re used to working 
w ith . With a joystick o r a light 
pen , it' s a little di ffe ren t. The 
mo use le ts yo u work fl a t-o n; 

you ' ve go t mo re control. And 
it's closer to the actua l p rod uc­
tion work you ' ve do ne befo re," 
she says. 

Soft wa re compa nies a re 



Logo: An easy-to-use, graphics-oriented programming language

originally developed to help children learn programming and the

concepts of geometry.

mouse: A small hand-controlled device which rolls on a flat surface,

allowing you to control the screen cursor, draw graphic images, and

select from menu options.

phosphor coating: The coating inside a CRT that glows when struck

by a beam of electrons. A computer activates an electron gun to

draw and redraw graphic images at high speed on the coating, thus

producing graphics that appear to move smoothly across the screen.

pixel: Picture element. The smallest graphic point addressable by a

computer. Pixels are turned on or off to form the characters and

graphic images on a computer screen.

raster scan: A video picture drawn by an electron gun which sweeps

horizontally across the screen in a series of parallel lines at a high

rate of speed. The most common method by which a microcomputer

system displays a screen image.

resolution: The clarity of a video image based on the number of

pixels available on the display screen. The more pixels there are, the

higher the resolution and the more detailed the screen image.

RGB monitor: Red-green-blue monitor. A high-resolution color

monitor which uses three electron guns to produce very clear and

crisp images. By comparison, a color television would normally

have a composite color video system in which the three primary

colors would be blended, producing a lower quality video display.

simulation: Computer graphics created to model reality in appear

ance and usually in performance. Numerous airline companies, for

example, use computer-generated flight simulations to help train

their personnel.

sprite graphics: Sometimes called movable object blocks (MOBs),

sprites are programmable graphics characters that can move around

the screen independent of the primary screen image, the background.

touch screen: A video screen or plastic screen overlay which allows

you to draw, write, and make menu selections from the screen at

the touch of a finger or stylus.

turtle graphics: Closely associated with the Logo programming

language, the turtle graphics system is most often used in an educa

tional context, especially in teaching children about computer pro

gramming and geometric shapes. A triangular screen cursor (the

turtle) moves across the face of a display monitor in response to

directions entered into a computer, allowing the user to program a

wide variety of geometric graphic images.

vector scan: A video picture drawn by the focused beam of an electron

gun, much like a pencil's movement across a piece of paper. This

produces a slower, but higher quality, video image than the parallel-

line technique of a raster scan.

video chip: A tiny microprocessor on a silicon chip which handles

the video data within a computer, assisting the central processing
unit (CPU) by managing the screen image.

exploring all types of input de

vices in order to give users the

right mix of creative flexibility

and control. The newer packages

number of practical applications
as well.

One such product is the

Visualizer graphics animation

offer more options, and a greater package introduced by Maximus,

Inc., atSoftcon, the international

conference and trade fair of the

software industry, held recently

in New Orleans. Available now

for the Atari computer with at

least 48K and disk drive, the

549.95 package should be ready

for the Commodore 64 in May.

"The goal with Visualizer

was to create a graphics program

completely for the nonprogram-

mer, which would be useful

besides just being a creative out

let," says Beims. "The Visualizer

gives you the option, in addition

to creating slides, of adding ani

mation effects and putting to

gether a slide show using up to

26 screens.

Synchronizing Slides

And Sound

"You can synchronize them with

an audio track so that you've got

a customized audiovisual pre

sentation. You can move the

slides ahead manually, or use a

timer through the computer,"

she says. "In addition to being a

graphics program, it's useful.

You can use it for teaching, train

ing, business and sales presenta

tions, retail advertising, and

instructional lessons for the kids

at home."

The package uses automatic

drawing functions for circles,

ovals, boxes, borders, and

diagonals, and has 18 different

text style options that can be

used with graphics. The slides

you create can be printed in black

and white with an Epson MX

(with Graftrax), FX, or RX series

printer, or with a C. Itoh (NEC,

Prowriter, or other) printer. A

joystick is used for drawing,

with a variety of colors and brush

sizes available.

Two more recent graphics

software products which com

bine usefulness with ease of use

are The Graphics Magician (on

disk for Apple, Atari, and Com

modore at $59.95 and for IBM by

the end of 1984) and The Complete

Graphics System (on disk for

Apple at S79.95), both from Pen

guin Software.
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Logo: An easy-to-use, graphics-oriented programming language 
originally developed to help children learn programming and the 
concepts of geometry. 
mouse: A small hand-controlled device which rolls on a flat surface, 
allowing you to control the screen cursor, draw graphic images, and 
select from menu options. 
phosphor coating: The coating inside a CRT that glows when struck 
by a beam of electrons. A computer activates an electron gun to 
draw and redraw graphic images at high speed on the coating, thus 
producing graphics that appear to move smoothly across the screen. 
pixel: Picture element. The smallest graphic point addressable by a 
computer. Pixels are turned on or off to form the characters and 
graphic images on a computer screen. 
raster scan: A video picture drawn by an electron gun which sweeps 
horizontally across the screen in a series of parallel lines at a high 
rate of speed. The most common method by which a microcomputer 
system displays a screen image. 
resolution: The clarity of a video image based on the number of 
pixels available on the display screen. The more pixels there are, the 
higher the resolution and the more detailed the screen image. 
RGB monitor: Red-green-blue monitor. A high-resolution color 
monitor which uses three electron guns to produce very clear and 
crisp images. By comparison, a color television would normally 
have a composite color video system in which the three primary 
colors would be blended, producing a lower quality video display. 
simulation: Computer graphics created to model reality in appear­
ance and usually in performance. Numerous airline companies, for 
example, use computer-generated flight simulations to help train 
their personnel. 
sprite graphics: Sometimes called movable object blocks (MOBs), 
sprites are programmable graphics characters that can move around 
the screen independent of the primary screen image, the background. 
touch screen: A video screen or plastic screen overlay which allows 
you to draw, write, and make menu selections from the screen at 
the touch of a finger or stylus. 
turtle graphics: Closely associated with the Logo programming 
language, the turtle graphics system is most often used in an educa­
tional context, espeCially in teaching children about computer pro­
gramming and geometric shapes. A triangular screen cursor (the 
turtle) moves across the face of a display monitor in response to 
directions entered into a computer, allowing the user to program a 
wide variety of geometric graphic images. 
vector scan: A video picture drawn by the focused beam of an electron 
gun, much like a pencil's movement across a piece of paper. This 
produces a slower, but higher quality, video image than the parallel­
line technique of a raster scan. 
video chip: A tiny microprocessor on a si licon chip which handles 
the video data within a computer, assisting the central processing 
unit (CPU) by managing the screen image. 

exploring all types of input de­
vices in order to' give users the 
right mix of creative flexibility 
and control. The newer packages 
offer more options, and a greater 

number of practical applications 
as well . 

One such product is the 
Visualizer graphics an imation 
package introduced by Maximus, 

Inc. , at Softcon, the international 
conference and trade fair of the 
software industry, held recen tly 
in New Orleans. Available now 
for the Atari computer with at 
least 48K and disk drive, the 
$49.95 package should be ready 
for the Commodore 64 in May. 

"The goa l with Visualizer 
was to crea te a gra phics program 
completely for the non program­
mer, which would be useful 
besides just being a creative out­
le t," says Beims. "The Visualizer 
gives you the option, in addition 
to creating slides, of addi ng ani­
mation effects and putting to­
gether a slide show using up to 
26 screens. 

Synchronizing Slides 
And Sound 
"You can synchronize them with 
an audio track so that you've got 
a customized audiovisual pre­
sentation. You can move the 
slides ahead manually, or use a 
timer through the computer," 
she says. " In addition to being a 
graphics program, it's useful. 
You can use it for teaChing, train­
ing, business and sales presenta­
tions, retail advertising, and 
instructional lessons for the kids 
at home." 

The package uses a utom atic 
drawing functions for circles, 
ovals, boxes, borders, and 
diagonals, and has 18 different 
text style options that can be 
used with g raphics. The slides 
you create can be printed in black 
and w hite with an Epson MX 
(with Graftrax), FX, or RX series 
printer, o r with a C. !toh (NEC, 
Prowriter, or other) printer. A 
joystick is used for drawing, 
with a variety of colors and brush 
sizes available. 

Two more recent graphics 
software products which com­
bine usefu lness with ease of use 
are The Graphics Magician (on 
disk for Apple, Atari, and Com­
modore a t $59.95 and for fBM by 
the end of 1984) and The Complete 
Graphics System (on disk for 
Apple at $79.95), both from Pen­
guin Software. 
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Visualizer by Maximus, Inc., allows a variety of text faces to appear on the

same screen with animation graphics.

"With The Complete Graphics

System, I basically wanted to set

up an all-in-one tool for people

to use to create computer

graphics," says Mark Pelczarski,

rounder and president of Pen

guin Software.

Hundreds Of Colors

And 3-D Too

The package is compatible with

most input devices, and allows

three-dimensional line drawings

to be reproduced on a variety of

plotters. There are over 100 avail

able colors and 96 brushes. Por

tions of any individual screen

may be magnified from two to

eight times for easier manipula

tion of pixels. And text may be

added with graphics in a variety

of ways.

Penguin also sells several

programs which can be used in

conjunction with The Complete

Graphics System. Additional Type

Sets ($19.95) provides 50 extra

typefaces and character sets.

Map Pack ($19.95) includes out

line maps of all 50 states, the

continents, the U.S., and Cana

dian provinces. Transitions

($49.95) is a presentation system
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which will let you organize pic

ture disks and turn them into

slide shows. More than 35 dif

ferent screen wipes are available.

That is, you may clear the screen

from top, bottom, left, or right

sides; use geometric-pattern

clearing techniques and wind

shield wiper effects, among

others. Finally, Paper Graphics

($49.95) is a utility that will let

you print any high-resolution

graphics screen to your printer.

"The Graphics Magician soft

ware is actually two different

sets of programs. One is a draw

ing program geared toward

people who are going to use it in

[creating] other software—like

educational software," says

Pelczarski. "There's a huge

amount of educational software

out there that's been done using

The Graphics Magician."

The Graphics Magician uses

machine language animation

routines with the same tech

niques that are used on arcade

games. Up to 32 independent

objects can be assembled in the

animating process. The package

also includes a high-resolution

picture/object builder, which lets

you store hundreds of color pic

tures on a single disk. More than

100 colors are available for use

as well.

Screens A La Mode

Almost all of the top-selling

microcomputers have extensive

graphics capabilities, but you'll

want to spend some time learning

your own machine's features.

The Apple lie, for example,

has a high-resolution mode with

six colors and 280 pixels hori

zontally by 192 pixels vertically.

There is also a 40 x 48-pixel low-

resolution mode with 16 colors.

Apple's new Macintosh, which

uses a monochrome display, has

a whopping 512 x 342-pixel re

solution. Obviously, very fine

graphic detail is possible with

this many pixels.

The Commodore 64 has 16

colors, several modes—includ

ing a 320 x 200 graphics mode—

and eight independently pro

grammable sprites (24 x 21-pixel

movable screen objects), which

allow you more opportunities to

create animation. The VIC-20

also has 16 colors and a graphics

resolution of 176 x 184.

The Atari 600XL and 800XL

each have 320 x 192 graphics

resolutions, as well as 256 colors

(16 colors with 16 luminance

levels for each color). But the

Ataris also have 11 different

graphics modes, or varying com

binations of colors and pixel

densities, which extend its

graphics capabilities.

PC Pixels

IBM's PC and PCjr each have

the same 320 x 200-pixel, four-

color, high-resolution graphics

mode, as well as the same 640 x

200, two-color mode. But the PCjr

also has three other graphics

modes that the PC doesn't: a

160x200, 16-color, medium-

resolution mode; a 320 x 200,16-

color, high-resolution mode;

and a 640 x 200, four-color, high-

resolution mode.

Professional quality com

puter graphics systems may start

HDED 

The Visualizer by Maxillllls, Inc., allows a variely of lexi faces 10 appear all Ihe 
sallie screen wilh allilllalion graphics. 

"With The COlllplele Graphics 
System, I basically wanted to set 
up an all-in-one tool for people 
to use to crea te com pu ter 
graphics," says Mark Pelczarski, 
founder and president of Pen­
guin Software. 

Hundreds Of Colors 
And 3-0 Too 
The package is compatible with 
most input devices, and allows 
three-dimensional line drawings 
to be reproduced on a variety of 
plotters. There are over 100 avail­
able colors and 96 brushes. Por­
tions of any individ ual screen 
may be magnified from two to 
eight times for easier manipula­
tion of pixels. And text may be 
added with graphics in a variety 
of ways . 

Penguin also sells several 
programs which ca n be used in 
conjunction with The COll1plete 
Graphics System. Addilional Type 
Sets ($19.95) provides 50 extra 
typefaces and character sets. 
Map Pack ($19.95) includes out­
line maps of ali SO states, the 
continents, the U.s., and Cana­
dian provinces. Transitions 
($49.95) is a presentation system 
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which will let you organize pic­
ture disks and turn them into 
slide shows. More than 35 dif­
ferent screen wipes are ava ilable. 
That is, you may clear the screen 
from top, bottom, left, or righ t 
sides; use geometric-pattern 
clearing techniques and wi nd­
shield wiper effects, among 
others. Finally, Paper Graphics 
($49.95) is a utility that will let 
you print any high-resolution 
graphics screen to your pri nter. 

"The Graphics Magician soft­
ware is actually two different 
sets of programs. One is a draw­
ing progra m geared toward 
people who a re going to use it in 
[creating] other softwa re-like 
educatio nal software," says 
Pelczarski. "There's a huge 
amount of educational software 
out there that' s been done using 
TI,e Graphics Magician ." 

The Graphics Magician uses 
machine language animation 
routines with the same tech­
niques that are used on arcade 
games. Up to 32 independent 
objects can be assembled in the 
animating process. The package 
also includes a high-resolution 
picture/object builder, which lets 

you store hundreds of co lor pic­
tures on a single disk. More than 
100 colors are available for use 
as well . 

Screens A La Mode 
Almost all of the top-selling 
microcomputers have extensive 
gr'lphics capabilities, but you' ll 
want to spend some time learning 
your own machine's features. 

The Apple lIe, for exa mple, 
has a high-resolution mode with 
six colors and 280 pixels hori­
zonta lly by 192 pixels vertically. 
There is also a 40 x 48-pixel low­
resolution mode with 16 colors. 
Apple's new Macintosh, which 
uses a monochrome display, has 
a whopping 512 x 342-pixel re­
solution. Obviously, very fine 
graphic detail is possible with 
this many pixels . 

The Commodore 64 has 16 
colors, several modes- includ­
ing a 320 x 200 graphics mode­
and eight independently pro­
grammable sprites (24 x 21-pixel 
movable screen objects), which 
allow you more opportunities to 
create animation . The VIC-20 
also has 16 colors and a graphics 
resolution of 176 x 184. 

The Atari 600XL and 800XL 
each have 320 x 192 graphics 
resolutions, as well as 256 colors 
(16 colors with 16 lumina nce 
levels for each color) . But the 
Ata ris a lso have 11 different 
graphics modes, or varying com­
binations of colors and pixel 
densities, which extend its 
graphics capabilities . 

PC Pixels 
IBM's PC and PCjr each have 
the same 320 x 200-pixel, four­
color, high-resolution graphics 
mode, as well as the same 640 x 
200, two-color mode. But the PCjr 
also has three other graphics 
modes that the PC doesn't: a 
160 x 200, 16-color, medium­
resolution mode; a 320 x 200, 16-
color, high-resolution mode; 
and a 640 x 200, four-color, high­
resolution mode. 

Professional quality com­
puter graphics systems may start 
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A scene from the animated graphic adventure, Ring Quest, which was created

with The Graphics Magician by Penguin.

at about a 600 x 500-pixel resolu

tion and go up from there. Color

choices and luminance levels

can go into the millions. Three-

dimensional perspectives and

complex simulations of actual

processes, such as flying an air

plane, are among the complex—

and costly—features of some

mainframe and mini computers.

A Child's Garden Of

Graphics

Two programs by Scarborough

Systems, Inc., make use of the

computer's ability to create

dynamic graphic images in a

manner easy enough for a child

to accomplish.

Picturewriter, by Dr. George

Brackett, is an educational draw

ing program for children from 4

to 14 years of age, which Scar

borough markets for the Apple

computers at $39.95 suggested

retail price. Its origins, says

Brackett, are in work he did

teaching children about the Logo

programming language. When

he asked a little girl one day what

she wanted to draw, she sug

gested a rainbow—not the

easiest of images to produce via

Logo.
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"So I began to think about

what kind of program I would

like to have that would make it

easy for children to draw a rain

bow," he says. "And it was

pretty clear that it had to have a

pointing device, like a joystick,

rather than a keyboard. I also

felt it had to have fairly extensive

editing capabilities."

As children use Picture-

writer, they can learn about spa

tial and color relationships, the

development of geometric pat

terns, and the basics of computer

programming at the same time

that they're creating colorful

pictures. A selection of prepro

grammed works allow the child

to alter the designs and colors as

well.

Patterns For Apple,

Commodore, And IBM

Another program, which Scar

borough demonstrated at the

recent Softcon show, is Pattern

maker, a drawing and pattern-

creating program for children six

years and older and for adults.

The package is scheduled to be

available in May for Apple com

puters and by August for Com

modore 64 and IBM machines,

at a suggested price of $39.95.

"Its educational value is

that it gets children comfortable

with symmetry, rotations, trans

formations, inversions, and so

on," says Scarborough President

Francis Pandolfi. "It makes it

easy for them to use those con

cepts to make beautiful patterns.

Symmetry is a very important

concept in many areas of science,

not to mention art. And the pro

gram's manual brings the child

through all areas of art in which

symmetry has been important."

As you'll quickly find out

when studying what's available

for microcomputer graphics, the

products are coming fast and

furious. Softron, Inc., for ex

ample, makes a Home Decorator

program ($34.95 for Commodore

64; other versions planned soon)

that teaches about colors, furni

ture layout, and decorating

theory for your home and office.

The package even lets you select

carpeting, paint walls, and move

furniture.

The Age Of Discovery

Other programs, like Access

Software's Spritemaster ($34.95

for Commodore 64) and Avant-

Garde's StarSprite series (for

Apple computers), show you

how to produce sprites for use

in multicolor animation.

There are literally hundreds

of other graphics programs cur

rently available. And there are

numerous books and magazines

which will teach you how to

create your own colorful

graphics.

"I think more and more

people are discovering the

graphics capabilities of com

puters," says Mark Pelczarski.

"In the last couple of years,

we've learned how to make soft

ware more easily understood.

And with computers like the

Commodore and the Atari really

hitting the mass market, a lot of

people who never would have

dreamed of having a computer

five years ago are learning about

all the capabilities." ©

A scene from the animated graphic adventure, Ring Quest, which was created 
with The Graphics Magician by Penguill . 

at about a 600 x SOO-pixel resolu­
tion and go up from there. Color 
choices and luminance levels 
can go into the millions. Three­
dimensional perspectives and 
complex simulations of actual 
processes, such as flying an air­
plane, are among the complex­
and costly-features of some 
mainframe and mini computers. 

A Child's Garden Of 
Graphics 
Two programs by Scarborough 
Systems, Inc., make use of the 
computer' s ability to create 
dynamic graphic images in a 
manner easy enough for a child 
to accomplish. 

Picturewriter, by Dr. George 
Brackett, is an educational draw­
ing program for children from 4 
to 14 years of age, which Scar­
borough markets for the Apple 
computers at $39.95 suggested 
retail price. Its origins, says 
Brackett, are in work he did 
teaching children about the Logo 
programming language. When 
he asked a little girl one day what 
she wanted to draw, she sug­
gested a rainbow-not the 
easiest of images to produce via 
Logo. 
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"So I began to think about 
what kind of program I would 
like to have that would make it 
easy for children to draw a rain­
bow," he says. "And it was 
pretty clear that it had to have a 
pointing device, like a joystick, 
rather than a keyboard. I also 
felt it had to have fairly extensive 
editing capabilities." 

As children use Picture­
writer, they can learn about spa­
tial and color relationships, the 
development of geometric pat­
terns, and the basics of computer 
programming at the same time 
that they're creating colorful 
pictures. A selection of prepro­
grammed works allow the child 
to alter the designs and colors as 
well. 

PaHerns For Apple, 
Commodore, And IBM 
Another program, which Scar­
borough demonstrated at the 
recent Softcon show, is Pattel"l1-
maker, a drawing and pattern­
creating program for children six 
years and older and for adults. 
The package is scheduled to be 
available in May for Apple com­
puters and by August for Com­
modore 64 and IBM machines, 

at a suggested price of $39.95. 
"Its educational value is 

that it gets children comfortable 
with symmetry, rotations, trans­
formations, inversions, and so 
on," says Scarborough President 
Francis Pandolfi. "It makes it 
easy for them to use those con­
cepts to make beautiful patterns. 
Symmetry is a very important 
concept in many areas of science, 
not to mention art. And the pro­
gram's manual brings the child 
through all areas of art in which 
symmetry has been important." 

As you'll quickly find out 
when studying what's available 
for microcomputer graphics, the 
products are coming fast and 
furious . Softron, Inc., for ex­
ample, makes a Home Decorator 
program ($34.95 for Commodore 
64; other versions planned soon) 
that teaches about colors, furni­
ture layout, and decorating 
theory for your home and office. 
The package even lets you select 
carpeting, paint walls, and move 
furniture. 

The Age Of Discovery 
Other programs, like Access 
Software' 5 Spritemaster ($34.95 
for Commodore 64) and Avant­
Garde's StarSprite series (for 
Apple computers), show you 
how to produce sprites for use 
in multicolor animation . 

There are literally hundreds 
of other graphics programs cur­
rently available. And there are 
numerous books and magazines 
which will teach you how to 
create your own colorful 
graphics. 

"I think more and more 
people are discovering the 
graphics capabilities of com­
puters," says Mark Pelczarski. 
"In the last couple of years, 
we've learned how to make soft­
ware more easily understood. 
And with computers like the 
Commodore and the Atari really 
hitting the mass market, a lot of 
people who never would have 
dreamed of having a computer 
five years ago are learning about 
all the capabilities." @ 



Get Ihejump on the weather
man by accurately forecasting
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A scientifically proven way to
develop an BweBOme memory.

You are trapped in a five-

story, 125-room structure

made entirely of ice. Find the
exit before vou freeze!

Take control of your personal
finances in less ihan one hour

a month.
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captive by deadly dragons. Only

a knight in shining armor can

save her now!
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Light Pens And

Graphics Tablets:

NewWays To Communicate

With Your Computer
Kathy Yakai, Editorial Assistant

You don't have to be an artist to use

them. Or a three-year-old. Or a

professional architect, engineer, or

fabric designer. Light pens and

graphics tablets, along with the

software that drives them, are

making computing easier for young

children and adding new dimensions

in graphics for everyone.

Whether or not we admit it,

we've probably all responded to

our computer's SYNTAX ERROR

message by typing "Syntax

error? I typed it right!"

We may have jabbed a finger

at the monitor to show our word

processing program precisely

which block of text we wanted

moved and where we wanted it

placed. Or maybe drawn a pic

ture of a spaceship and held it

up to the screen to illustrate

exactly what we wanted dis

played there after typing in a

machine language game for the

better part of a weekend.

The computer never seems

to understand.

Interacting with a micro

computer can sometimes prove

exasperating. You still have to

talk to a computer in a language

it understands. They don't yet

respond to written or spoken

English.
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Animation Station, a graphics tablet designed by Suncom, offers a number of

colors and textures for drawings like this.

Light Pens And 
Graphics Tablets: 
New Ways To Communicate 
With Your Computer 
Kolhy Yokol. Editorial Assistant 
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Time was, Billy would do almost

anything to duck his spelling

homework.

But since Dad brought home Spellicopter™
by DesignWare™ Billy has become a spell
ing ace. As well as an ace chopper pilot.
Each week, in addition to the words

already in the game, Billy types new spell

ing words and new sentences into the game.
Then he takes command of his chopper and

flies a mission through crowded skies
and mountainous terrain to recover the

words, letter by letter. And always in the

right order.

So by the time Biily gets back to the base,
he's one proud pilot. And one tough speller.

DESIGNWARE MAKES

LEARNING COME ALIVE.
All DesigriWare spelling programs

Commodore 64 is s trademark of Commodore Electronics Lid. IBM PC and
IBM t'C jr are registered trademarks uf International Business Machines, Inc.
Apple it a registered trademark of Apple Computer. Inc.

combine computer game fun with sound

educational principles to help improve your

youngster's spelling skills. That's why

Spellicopter, for example, is consistently on

the nation's best seller lists. You'll also
want to keep an eye out for new math and

science games.

All DesignWare programs run on these
computers with disk drive: Apple® Atarif

Commodore 64™ IBM PC and IBM PCjr.
See your local software retailer or call
DesignWare at (800) 572-7767 (in California
415-546-1866) for our free software catalog.

You'll be delighted with the way your kids
will learn with DesigriWare.
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Today's
most innovative
educational software
began here
60 years ago.
At Scholastic, we have something

no other educational software
company has: 60 years' experience
making learning fun for kids.

We began in the schoolrooms of

the 20's with the first national

news magazine written especially

for young people, The Scholastic.
Since then, our one magazine has
grown into 37, and we've become

the largest educational publisher

of books and magazines in the

English-speaking world.

Now we've put everything we've

learned from five generations
of school children into the most

innovative family of educational

software available today. Scholastic
Wizwarel"

Our experience makes Wizware
different from all other educa

tional software. It turns learning
subjects like geography, writing

and spelling into exciting adven

tures for your children. And be
cause every Wizware game is

interactive, kids become deeply

involved in what they're learning.

What's more, our experience

has taught us the importance of
teaching things most other educa
tional software leaves out. Like

teamwork, imagination, critical

thinking and problem solving.

You'll find them all in Wizware.

But by far the most important

result of our experience is that
your children will thoroughly enjoy
learning with Wizware.

There are nowWizware programs

for teaching everything from crea

tive writing to computer program

ming. Here are a few of the ways

we bring learning into the Com

puter Age.

Spelldiverl*

It's the most ingenious way ever

devised for teaching spelling and
improving reading skills. Deep
beneath the sea lie giant words

covered by a strange seaweed

called lettermoss. Kids must face

ferocious sharks and pesky flipper-

nippers to remove the lettermoss

and decipher the words.

Agent U.S.A™

Agent U.S.A. turns geography into
an exciting race to save the nation

from the ruthless FYizzbomb. Along
with learning geography, children

hone their problem-solving and

reasoning abilities.

Story Tree™
Story Tree can bring out the Mark

Twain in every child. Budding

authors create their own mystery

and adventure stories. A remark
able feature lets them weave alter

nate choices into every turn of the

plot, and challenges their imagina

tions to the maximum.

Bannercatch™
Based on the classic game of
Capture-the-Flag, this is the most
sophisticated and fun strategy

game for kids available today. Not

only do players learn how to devise
complex strategies, they also learn

how to work together to solve
difficult problems.

Scholastic Wizware. Our experi

ence makes all the difference.

Look for Wizware at your local

computer store. Or contact Scho

lastic Inc., 730 Broadway, New
York, NY 10003, 212-505-3000.

^Scholastic
Wifware

Spelldiver, Agent U.SA. and Bannercatck designed and

developed by Tom Snyder Productions, Inc. Story Tree

designed and developed try George Brackett.

Spelldiver, Agent USA. and Bannercatch available fur

Atari &00/1200/XL. Commodore, Apple and IBM versions

available Boon. Story Tree available for Apple.
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A Pointer To The Future

But graphics tablets and light pens bring us a step

closer to easy communication by allowing infor

mation entry to bypass the keyboard. Like mice

and joysticks and the keyboard itself, light pens

and graphics tablets are input devices, peripherals

through which you interact with your computer.

These pens and tablets do basically two

things: draw and point. You can use them to select

user options in menu-driven software and to

create graphics.

A light pen is like a magic wand. It resembles

a regular pen in size and shape, and has a cord

that plugs into the computer. When you point it

at the screen and activate it (either by pressing a

switch on the pen itself or a key on the keyboard),

it responds to whatever software you're running.

This picture was created by using the draw and fill features of Flexidraw (Inkwell

Systems).

Touch-Sensitive Input

A graphics tablet looks a little like an Etch-A-

Sketch, though each manufacturer's is a little dif

ferent. Instead of pointing at the computer screen,

you touch the surface of the tablet with your finger

or a stylus.

Though light pens and graphics tablets are

fairly new on the home computer scene, they've

been used as design tools with larger computers

for years. The technology is not brand-new.

Where's The Software?
The Edumate Light Pen, from Futurehouse, Inc.,

comes with introductory software that demon

strates the pen's features. If that's where it ended,

the skeptics' claims that these tools are just gim

micks might be true.

But Futurehouse, along with other light pen
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manufacturers and software publishers, is begin

ning to design software that can be used with a

light pen. "The potential applications are enor

mous," says Byrne Elliot, president of Inkwell

Systems, another pen manufacturer.

"Not just being able to point at a menu option

you might want. They'd be great with even things

like spreadsheets and word processors. Instead of

learning a lot of control commands that can be

very frustrating, you can move text and figures

around quickly and easily."

Doing What Comes Naturally

If you've ever tried using spray paint to letter a

sign or illustrate a big banner, you have an idea of

what drawing with a light pen feels like. The

stream of color sometimes comes out faster than

you can control it.

Drawing on a graphics tablet

is not quite so novel a technique

to master. It's like drawing on a

piece of paper with a pencil, or

drawing pictures on a steamy

windowpane with your finger.

Using these pens or tablets

is, however, intuitive, to a degree.

"Among the first skills that

everyone learns when they're

young is drawing or writing,"

says Howard Leventhal, presi

dent of Suncom, manufacturers

of Animation Station. "There are

no other input devices that let

someone do that in such a friendly

way."

This may be why these new

input devices are being so highly

touted as educational tools.

"There's a strong motivation for

people to buy for educational

purposes," says Leventhal.

Like Being A Kid Again

It's not hard to see why graphics tablets and light

pens can open the world of computing for chil

dren. These peripherals don't require the hand-

eye coordination or knowledge of letters and

numbers that a keyboard does.

"Light pens are superb for education. They

really expedite the learning process," says Elliot.

"They're a good way to get around the intimida

tion of the keyboard. To respond to software using

a keyboard, you have to type in a series of letters

and numbers, then return. The light pen is gener

ally 10-15 times faster than that."

BobRanson, president of Chalkboard, agrees.

"Graphics tablets allow the preliterate child to

use a computer without having to deal with a

keyboard," he says. "There are lots of two- and
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THE WORLD'S GREATEST BASEBALL GAME,

■

Real baseball is
more than just hitting,

pitching and fielding. It's
also your favorite major

league teams, the great

stars of today and the

Allstars of yesteryear. It's statistics and

coaching, and it's managing your own game

strategy. With the World's Greatest Baseball

Game, you have it all. Pick your major league

line-up using the actual player and team

stats. Then watch the action unfold against

an opponent or the computer. Two modes
let you choose between managing and

controlling your team or managing only.
The World's Greatest Baseball Game—

everything you could ever want except

the hot dogs and peanuts.

One or two players; joystick controlled.

StrategyGamesfortheAction-GamePlayer
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an opponent or the computer. Two modes 
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The World's Greatest Baseball Game­
everything you could ever want except 
the hot dogs and peanuts. 

One or two players; joystick call trolled. 
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The Inside Story:

How Graphics Tablets

And Light Pens Work
Ottis R. Cowper, Technical Editor

Many programmers find graphics tablets

and light pens among the most mysterious

of peripherals, but the principles of both are

really fairly simple.

The graphics tablet is similar in operation

to the more familiar game controller paddles.

A paddle consists of a variable resistor, a device

which can vary the amount of electric current

passing through it. For example, rotating the

paddle all the way clockwise would allow

full current to flow; turning it completely

counterclockwise would cut off all current. A

computer which accepts paddles must have

circuitry which can read the varying current

and provide a numeric reading which is

proportional to the current, and hence to the

position of the paddle knob. This is usually

zero when the paddle is rotated all the way

in one direction, 255 when the paddle is

turned completely in the opposite direction.

Joysticks for the Apple, Color Computer,

and IBM function in a similar manner, with

one resistor on the horizontal axis and

another on the vertical.

Graphics Tablet Positions

In a graphics tablet, thin sheets of a special

film are used in place of the variable resistors.

When you press down on the film, a current

flows, with the amount of resistance de

pending on where on the film you press. For

example, if the film is set up to register hori

zontally from left to right, pressing on the

left edge is equivalent to turning the paddle

for minimum resistance, while pressing on

the right edge is like turning the paddle for

maximum resistance.

The working area of the tablet consists

of two sheets of this film, one arranged to

register horizontally and one arranged for

vertical measurements. The same circuitry

used to read paddles (or Apple and IBM joy

sticks) can be used to read the tablet—the

computer interprets each of the sheets as a

paddle. What would normally be one paddle

reading is the horizontal position of the point

on the pad being pressed, while the other

reading gives the vertical location.

One significance of graphics tablet de

sign is that you should be able to substitute

paddles (or the joystick for Apple or IBM) in

programs which call for the tablet. Con

versely, you might experiment with using

the tablet in programs which call for paddles,

although the tablet isn't likely to replace

paddles for playing Pong or Breakout.

Holes Of Light

To understand how a light pen works, you

must first understand how screen images are

created. The chief element of any video dis

play device, television or monitor, is a

cathode ray tube (CRT), a sealed glass funnel

with an electron "gun" in the narrow end

and a specially coated screen across the wide

end. The gun shoots electrons at the screen,

leaving tiny bullet holes of light where the

electrons strike the dark screen.

The shots are not random; they are care

fully targeted by powerful electromagnets,

the big coils of wire around the throat of the

CRT if you've ever looked inside a TV or

monitor. Starting at the upper left corner of

the screen, the gun is swept across at a con

stant speed. Shots are fired at the spots that

need to be lit up to form part o( an image.

When the gun has swept all the way across

to the right edge, firing is halted while it is

aimed at the left edge again, slightly lower

than on the first pass. Thus, the spray of

40 COMPUTE! May 1984

The Inside Story: 

How Graphics Tablets 
And Light Pens Work 

OttlS R. Cowper. Technical Editor 

Many programmers find graphics tablets 
and light pens among the most mysterious 
of peripherals, but the principles of both a re 
really fairly simple. 

The graphics tablet is similar in operation 
to the more familiar game con troller paddles. 
A paddle consists of a variable resistor, a device 
which can vary the amount of electric curren t 
passing through it. For example, rotating the 
paddle all the way clockwise would allow 
full current to flow; turning it completely 
counterclockwise would cut off all current. A 
computer which accepts paddles must have 
circuitry which can read the varying current 
and provide a numeric reading which is 
proportional to the current, and hence to the 
pOSition of the paddle knob. This is usua lly 
zero when the paddle is rotated all the way 
in one direction, 255 when the paddle is 
turned completely in the opposite direction. 
Joysticks for the Apple, Color Computer, 
and IBM function in a similar manner, with 
one resistor on the horizontal axis and 
another on the vertical. 

Graphics Tablet Positions 
In a graphics tablet, thin sheets of a special 
film are used in place of the va riable resistors. 
When you press down on the film, a current 
flows, with the amount of resistance de­
pending on where on the film you press. For 
example, if the film is set up to register hori­
zontally from left to right, pressing on the 
left edge is equivalent to turning the paddle 
for minimum resistance, while pressing on 
the right edge is like turning the paddle for 
maximum resistance. 

The working area of the tablet consists 
of two sheets of this film, one arranged to 
register horizontally and one arranged for 

40 COMPUTE! Moy1984 

vertical measurements. The same circuitry 
used to read paddles (or Apple and IBM joy­
sticks) ca n be used to read the tablet-the 
computer interprets each of the sheets as a 
paddle. What would normally be one paddle 
reading is the horizontal position of the point 
on the pad being pressed, wh ile the other 
reading gives the vertical location. 

One signjfjcance of graphics tablet de­
sign is that you should be able to substitute 
paddles (or the joystick for Apple or IBM) in 
programs which call for the tablet. Con­
versely, you might experiment with using 
the tablet in programs which call for paddles, 
although the tablet isn't likely to replace 
paddles for playing Pong or Breakollt. 

Holes Of Light 
To understand how a light pen works, you 
must first understand how screen images are 
created. The chief element of any video dis­
play device, television or monitor, is a 
cathode ray tube (CRT), a sealed glass funnel 
with an electron "gun" in the narrow end 
and a specially coated screen across the wide 
end. The gun shoots electrons at the screen, 
leaving tiny bullet holes of light where the 
electrons strike the dark screen . 

The shots are not random; they are care­
fully targeted by powerful electromagnets, 
the big coils of wire around the throat of the 
CRT if you've ever looked inside a TV or 
monitor. Starting at the uppe:r left corner of 
the screen, the gun is swept across at a con­
stant speed . Shots are fired at the spots that 
need to be lit up to form part f an image. 
When the gun has swept all the way across 
to the right edge, firing is hal ted while it is 
aimed at the left edge again, slightly lower 
than on the first pass. Thus, the spray of 



KEN USTON THINKS HE CAN DRIVE YOU CRAZY.

So you think
there's no puzzle too

tough for you and no

video game you can't

beat. Welcome to

PuzzlePanic—The

computer game that's sure to have you

crying "uncle" Designed by Ken Uston,
blackjack and arcade game player extra

ordinaire, PuzzlePanic takes you through

49 increasingly difficult screens based

on seven different games of action, logic,

strategy and challenge. Compared to
PuzzlePanic, Rubik's CubeTis child's
play. So put on your thinking hat,

grab your joystick, get ready for the

contest of your life, and let Ken Uston

drive you crazy.

One player; joystick controlled.
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crying "uncle:' Designed by Ken Uston, 
blackjack and arcade game player extra­
ordinaire, PuzzlePanic takes you through 
49 increasingly difficult screens based 
on seven different games of action, logic, 
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contest of your life, and let Ken Uston 
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One player; joystick controlled. 
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shots forms rows across the screen. Several

rows are required to form a character. For

example, alphanumeric characters for many

computers are eight lines tall. To see this,

type some spaces in inverse video. If you

look closely, you'll see that the reverse space

character is a stack of thin, closely spaced

lines rather than a solid block.

The drawing process must be repeated

over and over because the bullet holes of

light glow for only a fraction of a second be

fore fading away. In most computers, the

screen is redrawn every Veo second. If you

had a very fast stopwatch that you started

when the gun began firing at the upper left

corner, you could read the elapsed time

on the watch when the spray of electrons

reached any particular point on the screen

and, from this reading, determine how far

you were from the starting position at the

upper left.

This is the secret of light pen operation.

In its simplest form, the pen is a plastic

cylinder housing a phototransistor, a light-

activated switch. {The phototransistor is what

you see behind the lens at the end of the

pen.) When the pen is held to the screen, the

beam of electrons which light up the screen

triggers the phototransistor, causing it to

signal the computer that the beam has been

detected. The computer must then check its

video stopwatch to see how much time has

elapsed since it started drawing the screen.

It can then compute where on the screen the

pen is being held.

If the screen is being drawn many times

a second, the pen will detect the spray of

electrons each time the screen is drawn. Since

the spots of light are so small, the pen may

be triggered at a slightly different point each

time. The readings you get from simple pens

can thus be somewhat unsteady, especially

for the horizontal location of the pen. Pro

grams written for simple pens usually require

that you touch a key on the keyboard to tell

the computer when you want the reading to

be accepted.

More sophisticated (and hence more

expensive) pens have additional circuitry

which allows them to latch afl:er triggering

so that the readings do not change every

time the screen is drawn. This means the

readings will be much more stable, and that

you will not need to use the keyboard. A

switch in the pen tells it when to hold the

current reading. In some, the switch is built

into the nose of the pen so that you latch the

reading by simply pressing the pen against

the screen.

If you want to use a light pen or a

graphics tablet with your own programs,

keep in mind that they won't draw on the

screen for you. Like a joystick or a set of

paddles, the pen or pad provides only

numeric readings. It's up to you to write the

software which will decipher the input from

the pen or tablet and then accomplish some

thing in your program.

three-year-olds using them."

Beyond that, graphics tablets and light pens

can attract adults as well. "People seem to enjoy

being able to sit down and draw," says Ranson.

"Graphics tablets meet a fundamental human

need—the need to express oneself."

Light Pen Elbow?

The naysayers to these new communication tools

complain about physical inconveniences. Your

arm can get tired from holding the light pen. The

cord can get tangled and caught under things. It

can be confusing to look back and forth from the

tablet to the screen.

"There is a spatial problem when you're writ

ing or drawing on the screen," says Ranson. "But

I don't think it's major." Elliot argues that "Once

familiarity sets in, you don't look at the tablet."

A more serious accusation is that they're kids'

stuff, that you can't do more than draw pictures

of trees and bunnies and houses.

"Granted, they're great for kids," says Byrne
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Elliot. "I know a lot of kids use Flexidraw for things

like making valentines. But I also know of women

who use it to design wallpaper and make dress

patterns, and professionals who draw up plans

for the interiors and exteriors of buildings with it.

Graphics is becoming a lot more important to

different kinds of people."

Input For The Future

Will a new input device come along that will make

pens and tablets or, for that matter, keyboards

obsolete? "Voice recognition is not as simple as

some people think," says Chalkboard's Ranson.

"Say you're a writer and want to sit down and

dictate your work. I defy you to read everything

you write all day. You'll lose your voice.

"Until we've reached the ultimate, there will

be a lot more people exploring how to get into the

computer other than QWERTY. We've been exist

ing with joysticks and keyboards for a long time

now. There will always be room for more than

one input device." (g
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pen is being held. 
If the screen is being drawn many times 

a second, the pen w ill detect the spray of 
electrons each time the screen is drawn. Since 
the spots of light are so small, the pen may 
be triggered at a slightly different point each 
time. The readings you get from simple pens 
can thus be somewhat unsteady, especially 
for the horizontal location of the pen. Pro­
grams written for simple pens usually require 
that you touch a key on the keyboard to tell 
the computer when you want the reading to 
be accepted. 

More sophisticated (and hence more 
expensive) pens have additional circwtry 
which allows them to latch after triggering 
so that the readings do not change every 
time the screen is drawn. This means the 
readings w ill be much more stable, and that 
you will not need to use the keyboard. A 
switch in the pen tells it when to hold the 
current reading. In some, the switch is built 
into the nose of the pen so that you latch the 
reading by simply pressing the pen against 
the screen. 

If you want to use a light pen or a 
graphics tablet with your own programs, 
keep in mind that they won't draw on the 
screen for you . Like a joystick or a set of 
paddles, the pen or pad provides only 
numeric readings. It' s up to you to write the 
software which will decipher the input from 
the pen or tablet and then accomplish some­
thing in your program. 

Elliot. " I know a lot of kids use Flexidraw for things 
like making va lentines . But I also know of wo men 
who use it to design wallpaper and make dress 
patterns, and pro fessionals who draw up plans 
for the interiors and ex teriors of buildings with it. 
Graphics is becoming a lot more important to 
different kinds of people ." 

Input For The Future 
Wi ll a new input device come a long tha t wi ll make 
pens and tablets or, for that matte r, keyboards 
obsolete? "Voice recognition is not as simple as 
some people think," says Chalkboard' s Ranson. 
"Say you' re a write r and want to sit down and 
dicta te your work. I defy you to read everything 
you w rite all day. You'll lose your voice. 

" Until we've reached the ultimate, there will 
be a lot more people exploring how to ge t into the 
computer other than QWERTY. We've been exist­
ing with joys ticks and keyboards for a long time 
now . There will al ways be room for more than 
one input dev ice." © 
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If you've been having a hard time

teaching your newly-adopted computer

there's more to life than fun and games,

you're not alone.

Now, you can introduce your Commodore 64™ to the Work Force: affordable, easy-to-

use software and hardware that will unleash the power you always expected from your

Commodore 64™, but thought you might never see.

PaperClip™
is simply the best word processing program of its

kind—loaded with advanced features, yet so easy to
use even a novice can get professional results. With

SpellPack™, it even corrects your spelling! Once you've
tried it, you'll never use a typewriter again.

The Consultant™ j
{formerly Delphi's Oracle)

is like a computerized filing cabinet with a

brain. Organize files for recipes, albums,

or the membership of your service club.

Then search, sort, arrange and

analyze your information with speed
and flexibility that's simply astounding.

SpellPack™
teaches your 64 to spell. It checks an entire

document in 2 to 4 minutes against a

dictionary of over 20,000 words. And you

can add up to 5,000 of your own

specialized terms. Type letter perfect every
time!

BATTERIES

BusCardUm
is a magic box that lets you transform your humble

home computer into a powerful business machine. It

gives you the added power of BASIC 4.0, and lets

you add IEEE disk drives, hard disk, virtually any

parallel printer, and other peripherals without extra

interfaces. Completely software invisible.

B.L-80'" Column Adaptor
gives you crystal clear 80 column

display. Using the highest quality

hardware, we've eliminated the problems

of snow, fuzziness and interference.

Basic 4.0 commands greatly simplify

disk drive access. Switches easily from

40 to 80 column display.

Discover the true power of your

Commodore 64'". Ask your dealer about

the Commodore 64™ Work Force, from

Batteries Included—the company that

doesn't leave anything out when it comes

to making things simple for you.

INCLUDED

"Excellence in Software"

These products have been developed specifically for Commodore computers by Batteries Included and are totally compatible with each other. For a full color brochure write to:

186 Queen Street West, Toronto, Canada M5V1Z1 (416) 596-1405/3303 Harbor Blvd., Costa Mesa, CA. 92626 (714) 979-0920
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A Portrait Of The Computer Artist

I

With Mike Newman

Selby B

description of his computer art. He spoke

with us recently about his development as a

computer artist and the future of personal

computer art

Newman is quickly becoming one of

the recognized masters ofcomputer art. His

work has been exhibited worldwide. Many

of his computer paintings were featured

in Joseph Deken's recent book Computer

Images: State of the Art.

Newman, 29, is supervisor of Creative

Services for the DICOMED Corporation of

Minneapolis, an international leader in pre

cision computergraphics. What started four

years ago as a part-time experiment with

DICOMED has since blossomed into a

full-time commitment to computer

art. His paintings were created on

a $130,000 state-of-the-art

computer design station.

A Portrait Of The Computer Artist 

With Mike Newman ~ 



COMPUTE! Books

.

64
GRAPHICS

COMPUTE!'* Reference

Guide To

Commodore 64

Graphics

A complete tutorial on

Commodore 64 graphics.

Noted Commodore author

John Heifborn explains

how to program sprites,

multicolored screens, ani

mation, custom characters,

and more. Beginners will

like the step-by-step in

structions and clear ex

ample programs. Advanced

programmers can build up

their tool kit with the character editors, sprite editors, screen

design program, and other useful utilities.

218 pages, paperback.

Spiral bound for easy access to programs.

$12.95
ISBN 0-942386-29-9

VIC Games For Kids

Contains 30 games written

just for kids (although adults

will enjoy them too). This

book is an inexpensive

source of educational soft

ware for children. The

games ate designed to

teach math, geography,

history, and other topics.

Children learn while they're

having fun. They will return

to these games again and

again.

240 pages, paperback.

Spiral bound for easy access to programs.

$12.95
ISBN 0-942386-35-3

COMPUTE!'!

SECOND
BOOK

CO

COMPUTE !'s Second

Book of

Commodore 64

Continues in the tradition

of the best-selling First

Book of Commodore 64 in

presenting quality pro

grams and articles, many

revised or never before

published. There's some

thing for almost any 64

user: arcade and text ad

venture games, an impres

sive word processor, a

program which adds 41

new BASIC commands, an

electronic spreadsheet, sound and graphics tutorials, and

information on saving, copying, and retrieving files.

288 pages, paperback.

Spiral bound for easy access to programs.

$12,95

ISBN 0-942386-44-2

3 IS'sfterSoofc

—cc;
COMPUTE! s First

Book Of

Commodore 64

An excellent resource for

users of the 64, with some

thing for everyone: BASIC

programming techniques,

a memory map, a machine

language monitor, and

information about writing

games and using peripher

als. Many ready-to-type-in

orograms and games.

264 pages, paperback.

Spiral bound for easy access to prcgrams.

$12.95
ISBN 0-942386-20-5

COMPUTE! Books 
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64 
GRAPHIC 
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COMPUTErs Reference 
Guide To 
Commodore 64 
Graphics 

A complete tutorial on 
Commodore 64 graphics. 
Nored Commodore aurhor 
John Heilborn explains 
how to program sprires, 
multIcolored screens, anI­
mation. custom characrers, 
and more. Beginners wJiI 
like rhe step-by-step In­
structions and clear ex­
ample programs. Advanced 
programmers can budd up 

their 1001 kit wirh the character editors. spflle editors. screen 
desIgn program, and orher useful utilities. 
218 pages, paperback. 
Spiral bound for easy access 10 programs. 
$12.95 
ISBN 0-942386-29-9 

COMPUTE!'s Second 
Book of 
Commodore 64 

Conrinues in the tradition 
of the best-selling First 
Book of Commodore 64 In 
presenrlng qualrry pro­
grams and afllcles, many 
revIsed or never before 
publrshed. There's some­
thIng for almost any 64 
user arcade and texr ad­
venrure games. an Impres­
sIve word processor. a 
program whIch adds 41 
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288 pages, paperback. 
Spiral bound for easy access ro programs. 

$12.95 
ISBN 0-942386-44-2 
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240 pages, paperback. 

VIC Games For Kids 

ContaIns 30 games wfllren 
Jusr for kIds (although adulr:; 
will enJoy rhem 100). T/1JS 
book IS an Inexpensive 
source of educarronal sofr­
ware for chIldren. The 
games are designed to 
reach math, geography, 
hIStOry, and orher tOpICS. 
ChIldren learn while they're 
having fun. They will rerurn 
ro rhese games again and 
agaIn. 

Spiral bound for easy access 10 programs. 
$12.95 
ISBN 0-94 2386-35-3 
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264 pages, paperback. 

COMPUTE!'s First 
Book Of 
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An excellenr resource for 
users of the 64, wirh some­
thing for everyone: BASIC 
programmIng technIques, 
a memory map, a machIne 
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COMPUTE!': First

Book Of

Commodore 64 Games

Packed full of games:

"Snake Escape," "Oil Ty

coon," "Laser Gunner,"

"ZuiderZee,"and many

more. Machine language

games requiring fast hands

and a good eye, as well as

strategy games which will

exercise your mind. Intro

ductory chapters and an

notated listings provide

ideas and techniques for

writing games. An excellent

introduction for 64 owners who want to Degin writing games.

217 pages, paperback.

Spiral bound for easy access to programs.

$12.95
ISBN 0-942386-34-5

COMPUTE!*, RRST BOOK OF

COMPUTE Is First

Book Of Tl Games

Although this book is

packed with ready-to-type-

in games (29 in all), it is

more thanjust a book of

games. It is designed to

teach game programming

techniques. Introductory

chapters explain the special

features of the TI-99/4 and

99/4A, giving advice on

coding techniques. Most

games include an explana

tion of how the program

works. Contains mazes,

chase games, old favorites, thinking games, creative chal

lenges, and more.

211 pages, paperback.

Spiral bound for easy access to programs.

$12.95
ISBN 0-942386-17-5

COMPJTETS Second toon a VC

COMPUTE IIs Second

Book Of VIC

This is just the book to

follow the best-selling First

Book of VIC: clear explana

tions of programming

techniques, an extensive

memory map, a mini word

processor, a system for

creating sound effects, a

custom character maker, a

machine language assem

bler, and "Gumball,"an

extraordinary all-machine-

language game.

274 pages, paperback.

Spiral bound for easy access to programs.

SI 2.95
ISBN 0-942386-16-7

COMPUTED FIRST BOOK OF

—COMMODORE—

AND
APHICS

■ :■ . ■ ■■■■:■

useful reference charts and conversion tables.

275 pages, paperback.

Spiral bound for easy access to programs.

$12.95
ISBN 0-942386-21-3

COMPUTE'S First

Book Of 64 Sound

And Graphics

Clear explanations of the

64's sound and graphics

capabilities. Includes many

tutorials and example pro

grams: "MusicMaster,"a

complete music synthe

sizer; "High-Resolution

Sketchpad," an all-

machine-language pro

gram for making computer

art; and "Ultrafont Character

Editor," one of the best

character editors available.

The appendices feature

COMPUTE! Publicationsjnc
One of the ABC Publishing Companies

Post Office Box 5406, Greensboro, North Carolina 27403

COMPUTErs First 
Book Of 
Commodore 64 Games 
Packed full of games: 
"Snake Escape." "Oil Ty­
coon." "Laser Gunner." 
"Zuider Zee." and many 
more. Machine language 
games requiring fast hands 
and a good eye. as well as 
strategy games which will 
exercise your mind. Intro­
ductory chapters and an­
notated listings provide 
ideas and techniques for 
writing games. An excellent 

introduction for 64 owners who want to oegin writing games. 

2 17 pages. paperback. 
Spiral bound for easy access to programs. 
$12.95 
ISBN 0-942386-34-5 
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274 pages. paperback. 

COMPUTErs Second 
Book Of VIC 

This is just the book to 
follow the best-selling Firsc 
Book of VIC: clear explana­
tions of programming 
techniques. an extensive 
memory map. a mini word 
processor. a system for 
creating sound effects. a 
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machine language assem­
bler. and "Gum ball. " an 
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language game. 
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$1 2.95 
ISBN 0-942386-16-7 
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sizer; "High-Resolution 
Sketchpad." an all­
machine-language pro­
gram for making computer 
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Editor." one of the best 
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275 pages. paperback. 
Spiral bound for easy access to programs. 
$1 2.95 
ISBN 0-942386-21-3 
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picking these icons, or picto-

grams. For instance, if you want

to examine color and work with

the color menu, you'd go to a

magnifying glass icon that's

perched over a picture of a rain

bow. And that means to examine

color.

The design station has 640

pixels across on the screen and

480 down. We write everything

down on the disk in very high

resolution—8000 lines. We can

zoom into an area. We don't

blow up the frame buffer as on

other systems where you get

great big pixels, big squares.

We read it off a disk and redraw

it so that we can actually address

the resolution that the film re

corder [which turns the image

into a color slide] is going to

see. So, we have the addressa

bility of that high resolution,

which is unique.

Then everything goes di

rectly onto the disk. We have

over 16 million colors that we

can blend and use on the system.

One of the things that we found

out early on, and one of the

things I was adamant about,

was that we don't have to con

sciously dump the data to disk.

We have a continuous disk up

date system. But you can back

yourself up in case you're going

in a direction that you don't like

and you want to get back to a

previous state.

As an artist, you're gener

ally intensely working on some

thing and the last thing in the

world you want to do is to re

member to save this or that.

COMPUTE!: What's the attrac

tion of computer art?

Newman: The first thing that

attracted me was that it took

only about ten minutes to un

derstand that this was just

another tool, and that you could

put a computer and art together.

Computer artist Mike Newman

inspects hislown digitized image.



THERE'S A COMPUTER BORN EVERY MINUTE...

GIVE ITA HOME.
For vo9>9j with the CS-1632 you can house your compuler.

peripherals, and accessories without spending a fortune.

For those wilh a large compuler Family (he CS-2748 gives you all the room you

need for your computer, monilor, printer, peripherals, software, elc. at a price

that's hard to believer $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

oniy $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 offthe 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 aliow for neat concealed

grouping of wires, while power

packs rest hidden behind center

panel on shelf.

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
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Some people think of the

stereotype of a mathematically

oriented artist, of which there

are very, very few. There are

some who do write their own

programs and do artwork, but

they are in a completely different

ballpark. They are artists and

scientists at the same time.

I figured if I could do this,

then anybody could. It also at

tracted me that this was not a

threat, because the computer

wasn't going to do anything

without me. It wasn't going to

do anything terrific without

somebody who knew about art.

COMPUTE!: What made you

reach that conclusion?

Newman: When I saw the work

that some of the programmers

were doing. They weren't doing

terrific work [artistically], al

though one of the programmers

does really great graphics be

cause he also likes art.

It became clear very quickly

what the benefits were: I could

make a piece of art and experi

ment with it, begin to do things

with it, and see that instead of

just think about it. In conven

tional graphics you say "I won

der what this would look like if

it were smaller, or turned a little
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bit?" Whatever the changes—

color, position, rotation, dupli

cation—instead of thinking

about it, with the computer you

can try it. You just do it.

It allows the artist to do real

time dreaming, giving you a

much stronger sense of design.

It's the same thing with color.

The best thing I ever did was to

take up watercolors because I

had to understand what colors

were doing when they were on

top of one another, when they

were mixed together. And the

computer just enhances all that.

Now I blend colors in the

same way using the computer,

but I can see the artwork. After I

have the artwork done, I can

begin to play with colors and

with shapes. It's like working on

a painting and the paint never

dries. You can still work with it,

but it's more permanent than

paint because it's digital on a

magnetic medium. So, the per

manency is neat, but the flexibil

ity is just remarkable.

COMPUTE!: How do you an

swer critics who say that com

puter art is not a genuine art

form?

Newman: I think that's a real

misconception. People get the

Newman created the commercial

graphics bar chart and surrounding

artwork (far left) by using an Apple lie

and the DICOMED D38 and Imagina-

tor design stations. "Geese," (top) an

example of computer interpolation in

which Escher-style geese and a photo

graphic slide are transformed. The de

mands of commercial graphics (bottom)

have helped to stretch the limits of com

puter art.

opinion that computer art is

something done by a computer.

In fact I'll read that occasionally:

"This art was made by com-

'puter." Well, that whole concept

is wrong. This art was made by a

human using a computer. You

don't say "This photograph was

made by a camera." You usually

give credit to the photographer,

and it's the same thing with a

computer. Not only that, but the

person who wrote the program

for the computer did a lot of crea

tive programming. There's

creativity there, too.

If you look at the wide vari

ety of computer artwork, you
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"Ed's First String Art."

can see that it's not just taking a

picture and doing image pro

cessing, like distorting a picture.

It's starting from nothing, a blank

screen. Instead of a piece of

paper, you have a video screen.

And you work with shapes and

colors and light and textures and

all of the conventional things

that we know about art. And

you put these things together.

It has human emotional

feelings built-in, just as every art

form does. That's what makes it

art. My work looks different

from somebody else's work.

That's because emotions are

involved, and that's what com

puters don't have. Without the

artist, it just sits there.

COMPUTE!: What influences

have contributed to your com

puter artwork?

Newman: I take in as much in

formation from as many sources

as possible. I like to think that
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my visual artwork is influenced

by music as much as it is by other

artists. I don't draw boundaries

between dance and literary art

and visual art. To me, it's all-

encompassing. So I may have a

visual depiction of a song, or

music may have a certain effect

on me that will give me a differ

ent sense of color for a particular

design.

lam, however, influenced

by other artists. I'd say the first

computer artist—who was a

computer artist without a com

puter—was M.C. Escher. This

gets back to saying that computer

art is not necessarily art made by

computers. It's art made by hu

mans. If you look at Escher's

work, it was made by the "com

puter" that he carried around

with him. To me, he is the first

computer artist. The difference is

that he didn't have a computer.

Also, I'm very influenced by

design technology—the revolu

tionary. Buckminster Fuller,

although he wasn't an artist in

the conventional sense, had a lot

of influence on my work. And a

host of a thousand musicians

and other artists. [Laughs] In an

unconscious way, I'm affected

by everything that I see—Andy

Warhol, James Wyeth—I enjoy

everything.

COMPUTE!: What advice would

you give those who want to get

started in computer art?

Newman: The first thing you

want to do to be a computer artist

is to be a good artist. You can

learn the computer part, but it's

hard to develop artistically.

Whether you do it in art school

or on your own, develop the

artistic talent first.

I was not willing to become

only a fine artist, because I was

afraid that I v/ould wind up being

a starving artist, and that's not

what I wanted in life. Some

"Ed's First Strillg Art. " 
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Newman's "Metamorphosis" is another form of computer interpolation. Caterpillar becomes butterfly.

people feel so committed to the

work they're doing that they'll

take that. Those are conventional

decisions you make about art,

and they need to be made.

There are some schools in

the United States and Canada

now that are beginning to have

computer graphics programs.

They will give you a good over

view of the types of systems that

are out there, and also give

hands-on experience on the

equipment so that they know

what computer graphics is all

about.

COMPUTE!: What are the limi

tations in computer art?

Newman: There's no medium

that does everything. The more
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painterly aspects of art are hard

to simulate. In order to get the

high resolution we have, we're

based on what we call graphic

primitive shapes. You tell the

computer you want to make a

line, and it knows you want to

make a line. You tell it you want

to make a perfectly round shape,

and it expects you to tell it if you

want a full round shape, how

big it's going to be, and where

it's going to start and stop.

There are other systems that

work on a property of more

painterly aspects, and these sys

tems are called paint systems.

They're more like what you see

on personal computers these

days. That is, you say you want

to make a brush that is this fat

and you want it to be this color,

for instance.

The only problem is that

you're just concerned with which

little lights [pixels] are on and

off, and it's hard to translate that

into high resolution. You can't

just take a display, even if it's a

high-resolution display, and,

say, double it and expect it to

look better.

I do feel, however, that at

some point this won't be a prob

lem. I still consider this medium

to be in its very beginning stages.

We're just coming out of the

basement now. All I know is

that as an artist who has access

to computers, I have a lot to look

forward to. And I expect many

great things to occur.

Newman 's "Metamorphosis" is another form of computer interpo/alion. Caterpillar becomes butterfly. 
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prevented from disrupting important programs Cir destroying delicate 
computer circuits. 

Protect your computer investment now! Insist on the Clipper to 
a leash on Spike before he takes a byte out of your computer. 

See your local computer dealer today or call Dymarc. 

the Dymarc Dealer nearest you, 
toll-free: 800/638-9098 

MARC 
INC. 21 GOVERNOR'S CT., MD 21207 



Plotting
Tim R. Colvin

How many times have you seen beautiful three-

dimensional graphics in the ads for video monitors and

printers? Nozv, with these easy-to-use programs, you

can create three-dimensional images of your own. Ver

sions are included for the Commodore 64, Atari, Apple,

IBM PC and PCjr.

These two programs, "Rectan" and "Spheri,"

will plot three-dimensional figures using informa

tion which you provide.

You don't really need to delve into the

mathematics which produce the images. You can

just fiddle with the examples given to produce

many effective displays. Let's look at some graphic

examples. First type in each program and SAVE it

to tape or disk.

Then LOAD Rectan. To have Rectan draw a

hyperbolic paraboloid, or "saddle function" (it

resembles a riding saddle), replace line 790 with:

790 Z=X*X/4~Y*Y/9

and give the following inputs:

-2,2,-3,3,25,25,45

For another interesting design, use:

790 Z=-l/(X*X+Y*Y+.5)

and give the following inputs:

-1,1,-1,1,20,20,45

The program will print SCREEN SCALING

IN PROGRESS. The program is scaling the image

to fit on the screen, which can require a lot of time.

The rule is: The more complicated the description

of the surface, the longer this step takes.
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The Plotting Begins

When the previous step is completed, the screen

will clear and turn cyan. The high-resolution

plotting now begins. When the plot is finished,

the color of the top left corner of the screen will

change color. The program is locked in a loop so

you can look at your creation. When you have

finished looking at the display hold down RUN/

STOP and hit RESTORE.

A Spheri Demonstration

To see a torus (doughnut shape), type NEW to

clear memory. Then LOAD Spheri, replace lines

820-840 with:

820 XT=(4+C1)*C2

830 YT=(4+C1)*S2

840 ZT=S1

and give the following inputs:

0,360,0,360,25,25,45

Fora sphere, use:

820 XT=C1*C2

830 YT=C1*S2

840 ZT=S1

and give the following inputs:

0,360,0,180,15,15,45

An Illusion Of Depth
These programs use rectangular and spherical coor

dinate systems to create an illusion of depth in the

screen image. You're probably familiar with the

X-Y coordinate system used to specify the location

of a point on a flat surface. For example, in Figure

1 the point is located five units over on the X axis
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The PloHing Begins 
When the previous s tep is completed, the screen 
will clea r and turn cya n. The high-resolution 
plotting now begins. When the plot is finished , 
the color of the top left co rner of the screen will 
change color. The prog ram is locked in a loop so 
yo u can look at you r creation. When you have 
fini shed looking at the d isplay hold down RUNI 
STOP and hit RESTORE. 

A Spheri Demonstration 
To see a torus (doughnut shape), type NEW to 
clear memory. Then LOAD Spheri, replace lines 
820-840 with: 

820 XT=(4+Cl)*C 2 
830 YT=(4+Cl ) *S2 
840 ZT=Sl 

and give the fo llowing inputs: 
0,360,0,360,25,25,45 

For a sphere, use: 

820 XT=Cl*C2 
830 YT=Cl*S2 
840 ZT=Sl 

and give the fo llowing inputs: 

0,360,0,180,15,15,45 

An Illusion Of Depth 
These programs use rectal/gll iar and spherical coor­
dillate systellls to create an illusion of depth in the 
screen image. You're probably fami liar with the 
X-Y coordina te system used to specify the loca tion 
of a point on a fl at surface. For example, in Figure 
1 the point is loca ted five units over on the X axis 



WHO'S GOT 7 NEW BUSINESS SYSTEMS

FOR ME74%TIMEWORKS.

Here's a series of seven

easy-to-use Manage

ment Information Re

ports flexibly designed to

accommodate all small

and medium size busi

ness accounting require

ments for Commodore 64*

computers.

InventoryManagement /

SalesAnalysis Management /

Accounts Receivable Manage

ment and Invoicing / Accounts Payable

Management and Checkwriting / Payroll

Management / Cash Flow Management /

General Ledger
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other TIMEWORKS MANAGE

MENT INFORMATION pro

grams into a fully integrated

accounting system.

A Manual written in easy-to-

understand, people-friendly

English, abundantly illustrated

to provide further clarity

and eliminate guesswork.

Password Protection, to

prevent unauthorized ac

cess to confidential data.

Suggested Retail List at

S59.95 each.

Customer Support Plan

Timeworks Telephone Con

sulting Service is available to

all users at no charge to support your installation

and ongoing operations.

For further details, contact your local Dealer

or Timeworks, Inc. Choose from a host of

Commodore 64 programs. Now at your favorite

dealer. Or, contact Timeworks, PO. Box 321,

Deerfield, IL 60015. 312-291-9200.

General Overview

Each system includes:

AMenu-driven program, sophisticated enough

to provide complete Management and Product

information, yet requires no prior computer or

accounting knowledge to operate.

A unique method of creating your own, un

limited array of reports — easily and quickly.

YOU select the information you want, and YOU

determine the sequence of the report column

headings.

Aprogramwhich can be used by itself (stand

alone), or can be interfaced, one at a time, with
SOFTWARE WITH SUBSTANCE

-FOR EVERYONE.
■Registered Trademark of Commodore Computer Systems, c 1983 Timeworks. Inc. All rights reserved.
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General Overview 
Each system includes: 

A Menu-dIiven program. sophisticated enough 
to provide complete Management and Product 
iniormation. yet requires no prior computer or 
accounting knowledge to operate. 

A unique method of creating your own. un­
limited array of reports - easily and quickly. 
YOU select the information you want. and YOU 
determine the sequence of the report column 
headings. 

A program which can be used by itself (stand­
alone). or can be interfaced. one at a time. with 
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CUstomer Support Plan 
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sulting Service is available to 
all users at no charge to support your installation 
and ongoing operatiOns. 

For further details. contact your local Dealer 
or Timeworks. Inc. Choose from a host of 
Commodore 64 programs. Now at your favorite 
dealer. Or. contact Timeworks. PO. Box 321. 
Deerfield. IL 60015. 312-291-9200. 

SOFTWARE WITH SUBSTANCE 
- FOR EVERYONE. 

'Registered Trademork 0 1 Commodore Computer Systems. c 1983 Timeworks, lnc. All rights reserved. 



and six units up on the Y axis. The point is said to

be at location 5,6.

Figure 1:
Two-Dimensional

Rectangular Coordinates

X = 5

Y = 6

This simple system works well for specifying the

location of a point in a two-dimensional design

on a flat surface, but for 3-D plotting you need a

third coordinate.

Several coordinate systems are commonly

used to plot three-dimensional surfaces. The par

ticular coordinate system you should use depends

on the shape you want to draw. Any system can

be used, but if you choose the right system, you

can simplify your calculations considerably.

A Simple Solution

The easiest system to understand is just an exten

sion of the rectangular (X-Y) coordinates you are

already familiar with. All you need to add is a

third coordinate (Z) for the third dimension. For

example, the point in Figure 2, below, is located

five units out on the X axis, six units over on the

Y axis, and four units up on the Z axis. The point

is said to be at location 5,6,4.

z Figure 2:
t Three-Dimensional

Rectangular Coordinates

A System For The Stars
On the other hand, if the design you wish to draw
is roughly the shape of a sphere, you should use

spherical coordinates. In that system, a point is de

scribed by two angles and a distance from the
origin. For example, astronomers use spherical
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coordinates to describe the position of a star rela

tive to the earth. The azimuthal angle of the star,

designated by the Greek letter theta ( 0 ), is the
direction you must face to view the star. If north

is taken to be zero degrees, then a star that lies

due east has an azimuthal angle of 90 degrees.

The elevation angle, designated by the Greek letter

phi (<j>), specifies how much you must tilt your

head back to look directly at the star. If the horizon

is taken to be zero degrees, a star that is directly

overhead has an elevation angle of 90 degrees.

Finally, the radial distance, designated by the letter

r, is the distance between the earth and the star.

Using spherical coordinates, the point shown

in Figure 2 has an azimuthal angle of 50.2 degrees,

an elevation angle of 33.7 degrees, and a radial

distance of 8.77 units, as shown in Figure 3.

z Figure 3:

Spherical Coordinates

6 = 50.2°

4) =33.7°

r = 8.77

Despite the fine graphics they produce, these

programs have a couple of limitations. Screen

pixels are taller than they are wide, which makes

spheres look slightly less round than they should.

Also, we see the surface as if if were transparent

and contour lines were drawn on it. A more ad

vanced program (such as those available commer

cially) would remove lines that we couldn't see if

the surface were not transparent.

Program 1: Rectan—64 Version

Refer to the "Automatic Proofreader article before typing this
program in.

100 REM * THREE-DIMENSIONAL SURFACES *

:rem 253

110 REM * IN RECTANGULAR COORDINATES *

:rera 212

130 PRINT CHR$(147) :rem 15

140 PRINT "LOWER X LIMIT ";:INPUT Al

:rem 61

150 PRINT "UPPER X LIMIT ";:INPUT Bl

:rem 66

160 PRINT "LOWER Y LIMIT ";:INPUT A2

:rem 65
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A System For The Stars 
O n the other hand , if the design you wish to d raw 
is roughly the shape of a sphere, you should use 
spherical coordillates . In that system, a poin t is de­
scribed by two angles and a distance from the 
origin . For example, astronomers use spherica l 

60 COMPUTE! Moy1964 

coord inates to describe the position of a sta r rela­
tive to the earth . The azimuthal angle of the star, 
designa ted by the Greek letter theta ( 9 ), is the 
d irection you must face to view the star. If north 
is taken to be zero degrees, then a star tha t lies 
d ue east has an azimuthal angle of 90 degrees. 
The elevatioll allgle, designa ted by the Greek letter 
phi ( ~), specifies how much you must tilt your 
head back to look directly at the star. If the horizon 
is taken to be zero degrees, a s ta~ tha t is directly 
overhead has an elevation angle of 90 degrees. 
Finally, the radial distance, designated by the le tter 
r, is the distance between the earth and the star. 

Using spherical coordinates, the point shown 
in Figure 2 has an azimuthal angle of 50.2 degrees, 
an elevation angle of 33.7 degrees, and a rad ial 
distance of 8.77 units, as shown in Figure 3. 
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Despite the fine g raphics they produce, these 
p rograms have a couple of limitations. Screen 
pixels are taller than they a re wide, which makes 
spheres look slightly less round than they should . 
Also, we see the surface as if if were transparen t 
and con tour lines were d ra wn on it. A more ad­
vanced program (such as those ava ilable commer­
cially) would remove lines that we couldn' t see if 
the surface were not transparent. 

Program 1: Recta~4 Ve·rsion 

Refer to the "Automatic Proofreade(' article before typing this 
program in. 

100 REM * THREE-DIMENSIONAL SURFACES * 
:rem 253 

110 REM * IN RECTANGULAR COO RDINATES * 
: rem 212 

130 PRI NT CHR$(147} : rem 15 
140 PRINT IILOWER X LIMIT II; : I NPUT Al 

: rem 61 
150 PRINT "UPPER X LIMIT "; : INPUT Bl 

: rem 66 
160 PRI NT "LOWER Y LI MIT 11 ; : INPUT A2 

: rem 65 



Handle —A Complete Line

ofProducts to Keep Your

Commodore 64 Busy

-Everyday!

Handle your home

budget, stock portfolio,

loans and mortgages

with Calc Result

CaJc Result Easy is a simple-to-use spread

sheet program for the Commodore 64. It

includes 254 lines X 64 columns, built-in

graphics, and flexible printout formats.

Plug-in cartridge... just plug it in and its

ready. Perfect for cash flow analysis, perso

nal net worth, IRA analysis, travel expenses,

credit card expenditures, gas and elec

tricity bills, etc.

Calc Result Easy $49.95

Calc Result Advanced gives you 32 pages of

interrelated information. The three-dimen

sional feature allows you to consolidate

calculations in summary format. Calc Re

sult Advanced comes on plug-in cartridge
and disk. Disk drive required.
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A complete database

for the home

Addresses, telephone numbers, appoint

ments, birthdays, or records-whatever you

want to remember-put it on DIARY, an

electronic notebook for home use. DIARY

comes on a plug-in cartridge. Its easy to

use and easy to learn, giving you the

flexibility to design a personal calendar

or address book.

Diary $29.95

Turn statistical

information into

graphic format

GRAF 64 converts mathematical functions
into graphical analysis on the Commodore

64. An ideal program for studying math.

Define a function, set the limits of an axis,

plot a graph and display the extreme

points, intersection values, etc.

Calc Result Advanced $99.95
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Develop your bridge

skills

Whether you're an experienced bridge

player or a beginner, polish your skills or

learn the game with BRIDGE 64. Play

North-South, then switch to East-West in

the same deal, the return to that deal again

and test your skill with a different strategy.

Graf 64 $29.95

Bridge $39.95

Handic-for the

broadest range of

Commodore products

As the largest independent developer of

Commodore software and accessories,

Handic's broad range of business, educa
tion and recreation products are designed

exclusively for the Commodore user who

demands quality and reliability.

talog^

For more information and a catalogue of

our products, see your nearest Commo

dore dealer, or call us direct.

Handic Software, Inc.
Fellowship Business Center

520 Fellowship Road, B 206

Mount Laurel, NJ 08054

Phone (609)663-0660
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Handle your home 
budget, stock portfolio, 
loans and mortgages 
with Calc Result 
Calc Result Easy is a simple-ta-use spread­
sheet program for the Commodore 64. It 
includes 254 lines X 64 columns, built-in 
graphics, and flexible printout formats. 
Plug-in cartridge ... just plug it in and its 
ready. Perfect for cash flow analysis, perso­
nal net worth , IRA analysis, travel expenses, 
credit card expenditures, gas and elec­
tricity bills, elc. 

Calc Result Easy $49.95 
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and disk. Disk drive required. 
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Addresses, telephone numbers, appoint­
ments, birthdays. or records-whatever you 
want to remember-put it on DIARY. an 
electronic notebook for home use. DIARY 
comes on a plug-in cartridge. ItS easy to 
use and easy to learn, giving you the 
flexibility to design a personal calendar 
or address book. 

Diary $29.95 
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information iuto 
graphic format 
GRAF 64 converts mathematical functions 
into graphical analysis on the Commodore 
64. An ideal program lor studying math. 
Define a function, set the limits of an axis, 
plot a graph and display the extreme 
points, intersection values, etc. 
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Develop your bridge 
skills 
Whether you're an experienced bridge 
player or a beginner, polish your skills or 
learn the game with BRIDGE 64. Play 
North-South, then switch to East-West in 
the same deal , the return to that deal again 
and test your ski ll with a different stra tegy. 

Bridge $39.95 

Handle-for the 
broadest range of 
Commodore products 
As the largest independent developer 01 
Commodore software and accessories, 
Handic's broad range of business, educa­
tion and recreation products are designed 
exclusively for the Commodore user who 
demands quality and reliability. 

For more information and a catalogue of 
our products, see your nearest Commo­
dore dealer, or call us direct. 

Handic Soltware, Inc. 
Fellowship Business Center 
520 Fellowship Road, B 206 
Mount Laurel, NJ 08054 
Phone (609)663-0660 



The hyperbolic paraboloid resembles a saddle or a trough

curving downward.

170

180

190

200

210

220

230

240

250

260

270

280

290

300

310

320

330

340

350

360

370

380

390

400

410

420

430

440

450

460

470

480

490

500

510

520

530

540

550

560

PRINT "UPPER Y LIMIT ";:INPUT B2

irem 70

PRINT "SLICES IN X ";:INPUT N:rem 111

PRINT "SLICES IN Y ";:INPUT M:rem 112

PRINT "OBSERVATION ANGLE ";:INPUT Q

:rem 108

PRINT "SCREEN SCALING IN PROGRESS"

:rem 49

Q=Q*.0174532925 :rem 209

CS=COS(Q) :rem 239

SI=SIN{Q) :rem 251

H1=(B1-A1)/319:H2=(B2-A2)/(N-1)

:rem 254

H3=(B1-A1)/(M-1):H4=(B2-A2)/319:rem 2

M1=99999999:M2=M1:N1=-M1:N2=N1

:rem 167

FOR Y=A2 TO B2 STEP H2 :rem 87

'FOR X=A1 TO Bl STEP HI irem 84

GOSUB 610 :rem 170

NEXT X :rem 43

NEXT Y :rem 45

FOR X=A1 TO Bl STEP H3 :rem 81

FOR Y=A2 TO B2 STEP H4 :rem 86

GOSUB 610 :rem 175

NEXT Y :rem 49

NEXT X :rem 49

D=8192:POKE 53272,PEEK(53272)0R8

:rem 218

POKE 53265,PEEK(53265)OR32 :rem 125

FOR I=D TO D+7999:POKE I,0:NEXT I

: rem 9

FOR 1=1024 TO 2023:POKE I,3(NEXT I

: rem 6

Tl=(Nl-Ml)/2

T2=(N2-M2)/2

W=T1/T2

IF W<1.60606061 THEN 480

XS=159:ZS=159/W

GOTO 490

XS=99*W:ZS=99

FOR Y=A2 TO B2 STEP H2

FOR X=A1 TO Bl STEP HI

GOSUB 690

NEXT X

NEXT Y

FOR X=A1 TO Bl STEP H3

FOR Y=A2 TO B2 STEP H4

GOSUB 690

:rem 52

:rem 56

:rem 102

:rem 126

:rem 106

:rem 113

rem 13

rem 90

rem 78

rem 181

rem 46

rem 48

:rem 84

rem 39

:rem 186
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660

670

680

690

700

710

720

730

740

750

760

770

780

790

800

NEXT Y

NEXT X

POKE 1024,16

GOTO 600

GOSUB 790

XT=X-Y*CS

ZT=Z-Y*SI

IF XT>N1 THEN N1=XT

IF XT<M1 THEN Ml=XT

IP ZT>N2 THEN N2=ZT

IF ZT<M2 THEN M2=ZT

RETURN

GOSUB 790

:rem 52

:rem 52

:rem 39

:rem 101

irem 183

irem 31

rem 42

rem 41

rem 38

■rem 49

:rem 46

:rem 126

:rem 191

XT=160+INT(XS*(X-Y*CS--N1+T1)/T1)

jrem 82

ZT=100-INT(ZS*(Z-Y*SI-N2+T2)/T2)

:rem 94

RO=INT(ZT/8) :rem 200

CH=INT(XT/8) :rem 177

LN=(ZT)AND7 :rem 123

BI=7-((XT)AND7) : rem 32

BY=D+320*RO++8*CH+LN :rem 76

POKE BY,PEEK(BY)OR(2tl3I) : rent 178
RETURN irem 127

Z=X*X/4-Y*Y/9 :rem 229

RETURN :rem 120

Program 2: Spheri—64 Version

Refer to the "Automatic Proofreader" article before typing this
program in.

100 REM * THREE-DIMENSIONAL SURFACES *

:rem 253

110 REM *{2 SPACES}IN SPHERICAL COORDINAT

ES{2 SPACES}* irem 55

130 PRINT CHR$(147) irem 15

140 PRINT "LOWER THETA LIMIT ";:INPUT Al

irem 91

iINPUT Bl

irem 96

;:INPUT A2

:rem 201

7 iINPUT B2

irem 206

'; i INPUT N

:rem 141

INPUT M

:rem 248

:INPUT Q

irem 108

'SCREEN SCALING IN PROGRESS"

:rem 49

220 U=.0174532925 :rem 90

230 Q=Q*U irem 243

240 CS=COS(Q) :rem 240

250 SI=SIN(Q) irem 252

260 H1=(B1-A1)/319:H2=(B2-A2)/(N-1)

irem 255

270 H3={B1-A1)/(M-1):H4=(B2-A2)/319:rem 3

280 Ml=99999999:M2=Ml:Nl=-MltN2=Nl

:rem 168

290 FOR Y=A2 TO B2 STEP H2

300 FOR X=A1 TO Bl STEP HI

150 PRINT "UPPER THETA LIMIT

160 PRINT "LOWER PHI LIMIT

170 PRINT "UPPER PHI LIMIT

180 PRINT "SLICES IN THETA

190 PRINT "SLICES IN PHI

200 PRINT "OBSERVATION ANGLE

210 PRINT

310 GOSUB 620

320 NEXT X

3 30 NEXT Y

340 FOR X-Al TO Bl STEP H3

350 FOR Y=A2 TO B2 STEP H4

360 GOSUB 620

370 NEXT Y

380 NEXT X

rem 88

rem 76

rem 172

rem 44

rem 46

rem 82

rem 87

rem 177

rem 50

rem 50
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The hyperbolic paraboloid resembles a saddle or a trough 
curving downward . 

170 PRINT "UPPER Y LIMIT "; : INPUT B2 

180 
19" 
200 

PRINT 
PRINT 
PRINT 

"SLICES IN X 
"SLICES IN Y 
"OBSERVATION 

:rem 70 
";:INPUT N:rem III 
";:INPUT M:rem 112 
ANGLE ";:INPUT 0 

:rem 108 
210 PRINT "SCREEN SCALING IN PROGRESS" 

:rem 49 
220 0=0*.0174532925 ,rem 209 
230 CS=COS(O) :rem 239 
240 SI=SIN(O) :rem 251 
250 H1=(B1-A1) / 319:H2=(B2- A2) / (N- 1) 

:rem 254 
260 H3=(B1-A1) / (M-1):H4=(B2-A2) / 319:rem 2 
270 M1=99999999 :M2=M1:N1=-M1:N2=N1 

:rem 167 
280 FOR Y=A2 TO B2 STEP H2 : rem 87 
290 ' FOR X=A1 TO B1 STEP H1 :rem 84 
30" GOSUB 610 : rem 170 
310 NEXT X : rem 43 
320 NEXT Y :rem 4S 
330 FOR X=A1 TO B1 STEP H3 : rem 81 
340 FOR Y=A2 TO B2 STEP H4 : rem 86 
350 GOSUB 610 :rem 175 
360 NEXT Y : rem 49 
370 NEXT X :rem 49 
380 D=8192:POKE 53272,PEEK(53272)OR8 

: rem 218 
390 POKE 53265,PEEK(53265)OR32 : rem 125 
400 FOR I=D TO D+7999:POKE I,0:NEXT I 

:rem 9 
410 FOR 1=1024 TO 2023:POK E I,3:NEXT I 

:rem 6 
420 T1=(N1-M1) / 2 : rem 52 
430 T2=(N2-M2) / 2 :rem 56 
440 W=T1 / T2 : rem 102 
450 IF W<1.6060 6061 THEN 480 :rem 126 
460 XS=159:ZS=159 / W : rem 106 
470 GOTO 490 :rem 113 
480 XS=99*W:ZS=99 : rem 13 
490 FOR Y=A2 TO B2 STEP H2 :rem 90 
500 FOR X=A1 TO B1 STEP H1 :rem 78 
510 GOSUB 690 :rem 181 
520 NEXT X :rem 46 
530 NEXT Y :rem 48 
540 FOR X=A1 TO B1 STEP H3 :rem 84 
550 FOR Y';'A 2 TO B2 STEP H4 : rem 89 
560 GOSUB 690 : rem 186 
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570 NEXT Y : rem 52 
580 NEXT X : rem 52 
590 POKE 1024,16 : rem 39 
600 GOTO 600 : rem 101 
610 GOSUB 790 : rem 183 
620 XT=X-Y*CS : rem 31 
630 ZT =Z-Y*SI :rem 42 
64" IF XT>N1 THEN N1=XT :rem 41 
650 IF XT<M1 THEN M1=XT :rem 38 
660 IF ZT >N2 THEN N2=ZT :rem 49 
670 IF ZT <M2 THEN M2=ZT : rem 46 
680 RETURN : rem 126 
690 GOSUB 790 :rem 191 
700 XT=160+INT (XS* (X-Y*CS" N1+T1) / T1) 

: rem 82 
710 ZT=100-INT(ZS*(Z-Y*SI-N2+T2) / T2) 

:rem 94 
720 RO=INT(ZT / 8) :rem 200 
730 CH=INT(XT / 8) :rem 177 
740 LN=(ZT)AND7 :rem 123 
750 BI=7-«XT)AND7) :rem 32 
760 BY=D+320*RO++8*CH+LN :rem 76 
770 POKE BY,PEEK(BY)OR(2tIlI) :rem 178 
780 RETURN : rem 127 
790 Z=X*X/ 4- Y*Y/ 9 :rem 229 
800 RETURN : rem 12" 

Program 2: Spheri~ Version 

Reter to the "Automatic Proofreader" artic le before typing this 
progrom in. 

100 REM * THREE-DIMENSIONAL SURFACES * 
:rem 253 

110 REM * {2 SPACES} IN SPHllRICAL COORDINAT 
ES {2 SPACES} * ,rem 55 

130 PRINT CHR$(147) ,rem 15 
140 PRINT "LOWER THETA LIfllT ";: INPUT A1 

:rem 91 
150 PRINT "UPPER THETA LIlllT "::INPUT B1 

:rem 96 
160 PRINT "LOWER PHI LIMI'f ";:INPUT A2 

:rem 201 
170 PRINT "UPPER PH I LIMI'f ",:INPUT B2 

:rem 206 
180 PRINT "SLICES IN THETA "; : INPUT N 

:rem 141 
190 PRINT "SLICES IN PHI " ;:INPUT M 

: rem 248 
200 PRINT "OBSERVATION ANGLE "; :INPUT 0 

:rem 108 
210 PRINT II SCREEN SCALING IN PROGRESS" 

:rem 49 
220 U=.0174532925 : rem 90 
230 O=O*U :rem 243 
240 CS=COS(O) :rem 240 
250 SI=SIN(O) : rem 252 
260 H1=(B1-A1) / 319:H2=(B2-A2) / (N-1) 

:rem 255 
270 H3=(B1-A1) / (M-1):H4=(B2-A2) / 319:rem 3 
280 M1=99999999:M2=M1:N1=- M1:N2=N1 

:rem 168 
290 FOR Y=A2 TO B2 STEP H2 :rem 88 
300 FOR X=A1 TO B1 STEP H1 : rem 76 
310 GOSUB 620 : rem 172 
320 NEXT X :rem 44 
330 NEXT Y :rem 46 
340 FOR X=A1 TO B1 STEP H3 :rem 82 
350 FOR Y=A2 TO B2 STEP H4 : rem 87 
360 GOSUB 620 : rem 177 
370 NEXT Y : rem 5" 
380 NEXT X : rem 50 
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The Mathematics Of

3-D Plotting

"Rectan" plots surfaces using rectangular

coordinates (x,y,z). The values for x and y

are specified; the value of z is then given by

z = f(x,y) for some function f.

To use Rectan, specify the function f(x,y)

in line 790. For example, z = x*x/4-y*y/9

defines a hyperbolic paraboloid.

"Spheri" plots surfaces using spherical

coordinates. This method describes a point

on the surface using three parameters: radial

distance from the origin, r; azimuthal angle,

theta (0 ); and elevation angle, phi (<})).

To use Spheri, specify x,y, and z (called

XT,YT, and ZT in lines 820-840) as functions

of r, theta, and phi in lines 820-840.

Parameters And Slices
Both programs are structured the same. You

specify parameter ranges. In Rectan these

are for x and y; in Spheri, for 0 and 4>.
Next enter the number of slices for the

parameters. Each slice corresponds to a con

tour line on the surface. A contour line is

where one of the parameters is held constant.

Finally, you specify an observation

angle. This is the angle which allows you to

see a three-dimensional surface on a two-

dimensional video screen. The most com

monly used angle is 45 degrees.

If you'd like any technical information,

or if you have a particular surface in mind

but don't know how to write an equation for

it, please write to:

Tim R. Colvin

1414 San Remo Dr.

Pacific Palisades, CA 90272

390

400

410

420

430

440

450

460

470

480

490

500

510

520

D=8192:POKE 53272,PEEK(53272)OR8

irem 219

POKE 53265,PEEK(53265)OR32 :rem 117

FOR I=D TO D+7999:POKE I,0:NEXT I

:rem 10

FOR 1=1024 TO 2023iPOKE I,3iNEXT I

: rem 7

Tl=(Nl-Ml)/2 irem 53

T2=(N2-M2)/2 irem 57

W=T1/T2 :rem 103

IF W<1.60606061 THEN 490 :rem 128

XS=159:ZS=159/W :rem 107

GOTO 500 irem 106

XS=99*W:ZS=99 irem 14

FOR Y=A2 TO B2 STEP H2 :rem 82
FOR X=A1 TO Bl STEP HI :rem 79

GOSUB 700 :rem 174

530 NEXT X :rem 47

540 NEXT Y irem 49

550 FOR X=A1 TO 91 STEP H3 :rem 85

560 FOR Y=A2 TO B2 STEP H4 :rem 90

570 GOSUB 700 :rem 179

580 NEXT Y :rem 53

590 NEXT X :rem 53

600 POKE 1024,16 irem 31

610 GOTO 610 irem 103

620 GOSUB 800 :rem 176

630 XT=XT-YT*CS :rem 200

640 ZT=ZT-YT*SI :rem 211

650 IF XT>N1 THEN N1=XT irem 42

660 IF XT<M1 THEN M1=XT irem 39

670 IF ZT>N2 THEN N2=ZT trem 50

680 IF ZT<M2 THEN M2=ZT irem 47

690 RETURN irem 127

700 GOSUB 800 irem 175

710 XT=160+INT(XS*(XT-YT*CS-N1+T1)/T1)

irem 251

7 20 ZT=100-INT(ZS*(ZT-YT*SI-N2+T2)/T2)

:rem 7

730 RO=INT(ZT/8) :rem 201

740 CH=INT(XT/8) :rem 178

750 LN=(ZT)AND7 irem 124

760 BI=7-((XT)AND7) :rem 33

770 BY=D+320*RO+8*CH+LN :rem 34

780 POKE BY/PEEK(BY)OR(2f3I) :rem 179

790 RETURN :rem 128

800 XA=X*U:C1=COS(XA)iSl=3IN(XA) irem 206

810 YA=Y*UiC2=COS(YA):S2=SIN(YA) irem 213

820 XT=(4+C1)*C2 :rem 70

830 YT=(4+C1)*S2 irem 88

840 ZT=S1 :rem 11

850 RETURN :rem 125

Program 3: Rectan—Atari Version

Refer to the "Automatic Proofreader" article before typing this

program in.

BF 130

DP 140

PE 150

lib0

170

1B0

190

BO 200

OD 210

10 215

PC 220

OP 230

PL 240

PO 250

AC 260

KH 270

FH 280

FE 290

KK 300

a 310

CN 320

FB 330

FS 340

KP 350

DB 360

DB 370

CE 380

PB 390

QL 400

CI 410

EK 415

IE 420

GRAPHICS

'LOWER

UPPER

LOWER

UPPER

SLICES

SLICES

LIMIT

LIMIT

LIMIT

LIMIT

IN X " ;

IN Y";

;:INPUT

;:INPUT

i:INPUT

;:INPUT

INPUT N

INPUT M

Al

Bl

A2

B2

sNl—Ml:N2=N1

STEP H2

STEP HI

OBSERVATION ANGLE"jeINPUT Q

SCREEN SCALING IN PROGRESS"

U=0.0174532925

Q = Q*U

CS=COS(Q)

SI=SIN(D)

Hl=(Bl-Al)/319iH2=<B2-A2)/<N-l)

H3=<B1-A1>/(M-l):H4=<B2-A2>/319

M1=9999 9999:M2=M

FOR Y=A2 TO B2

FOR X=A1 TO Bl

GOSUB 610

NEXT X

NEXT Y

FOR X=A1 TO Bl STEP H3

FOR Y=A2 TO B2 STEP H4

GOSUB 610

NEXT Y

NEXT X

GRAPHICS B

SETCOLOR

SETCOLOR

SETCOLOR

COLOR 1

Tl=(Nl-Ml)/2

0, 0

0, 0

9, 15
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The Mathematics Of 
3-D PloHing 
"Rectan" plots surfaces using rectangular 
coordinates (x,y,z). The values for x and y 
are specified; the value of z is then given by 
z = f(x, y) for some function f. 

To use Rectan, specify the function f(x, y) 
in line 790. For example, z = x*xf4--y*y/9 
defines a hyperbolic paraboloid. 

"Spheri" plots surfaces using spherical 
coordinates. This method describes a point 
on the surface using three parameters: radial 
distance from the origin, r; azimuthal angle, 
theta ( 8); and elevation angle, phi ( if!) . 

To use Spheri, specify x,y, and z (called 
XT, YT, and ZT in lines 820-840) as functions 
of r, theta, and phi in lines 820-840. 

Parameters And Slices 
Both programs are s tructured the same. You 
specify parameter ranges. In Rectan these 
are for x and y; in Spheri, for 8 and <1>. 

Next enter the number of slices for the 
parameters. Each slice corresponds to a con­
tour line on the surface. A contour line is 
where one of the parameters is held constant. 

Finally, you specify an observa tion 
angle. This is the angle which allows you to 
see a three-dimensional surface on a two­
dimensional video screen. The most com­
monly used angle is 45 degrees. 

If you'd like any technical information, 
or if you have a particular surface in mind 
but don't know how to write an equation for 
it, please write to: 
Tim R. Colvill 
1414 Sail Remo Dr. 
Pacific Palisades, CA 90272 

390 D=8192:POKE 53272 , PEEK(53 27 2 )OR8 
: rem 219 

400 POKE 53265 , PEEK(53265)OR32 :rem 1 17 
41 0 FOR I=D TO D+7 999 : POKE I,0:NEXT I 

:rem 1 0 
420 FOR 1=1 024 TO 2023:POKE I, 3 : NEXT I 

:rem 7 
430 
440 
450 
460 
470 
480 
490 
500 
510 
520 

Tl=(Nl-Ml) / 2 
T2=(N2-M2) / 2 
W=Tl / T2 
IF W<1 . 60606061 
XS=159: ZS=159 / W 
GOTO 500 
XS=99*W:ZS=99 
FOR Y=A2 TO B2 
FOR X=Al TO Bl 
GOSUB 700 

64 COMPUTE! Moy198A 

THEN 490 

ST EP H2 
STEP Hl 

: rem 53 
:rem 57 

:rem 103 
: r em 128 
:rem 107 
:rem 106 

: rem 14 
:rem 82 
: rem 79 

:rem 174 

530 NEXT X : r em 47 
540 NEXT Y : r em 49 
550 FOR X=A l TO 31 STEP H3 :rem 85 
560 FOR Y=A2 TO B2 STEP H4 : rem 90 
570 GOSUB 700 :rem 179 
580 NEXT Y : rem 53 
590 NEXT X :rem 53 
600 POKE 1024 , 16 :rem 31 
610 GOTO 610 : rem 103 
620 GOSUB 800 :rem 176 
630 XT=XT - YT*CS :rem 200 
640 ZT=ZT - YT*SI : rem 211 
650 IF XT>Nl THEN Nl=XT :rem 42 
660 IF XT<Ml THEN Ml=XT :rem 39 
670 IF ZT>N2 THEN N2=ZT : rem 50 
680 IF ZT<M2 THEN M2=ZT :rem 47 
690 RETURN : r em 127 
700 GOSUB 800 :rem 175 
710 XT=160+INT(XS*(XT- YT*CS-Nl+Tl) / Tl) 

: rem 251 
720 ZT=100 - INT(ZS*(ZT-YT*SI-N2+T2) / T2) 

:rem 7 
730 RO=INT(ZT/8) :rem 201 
740 CH=INT(XT/8) :rem 178 
750 LN= (ZT)AND7 :rem 124 
760 BI=7-«XT)AND7) :rem 33 
770 BY=D+320*RO+8*CH+LN :rem 34 
780 POKE BY ,PEEK(BY)OR(2tSI) :rem 179 
790 RETURN :rem 128 
B00 XA=X*U :Cl=COS( XA):Sl=SIN(XA) :rem 206 
810 YA=Y*U :C2=COS(YA ):S2=SI N( YA) :rem 213 
820 XT=(4+Cl)*C2 : rem 70 
830 YT=(4+Cl)*S 2 :rem 88 
840 ZT=Sl :rem 11 
850 RETURN : rem 125 

Program 3: Rectan-Atari Version 

Refer to the "Automatic Proofreader" article before typing this 
program in. 

Bf 13111 GRAPHICS 111 
OP 140 ? "LOWER X LIMIT " ;: INPUT Al 
PE 150 ? "UPP ER X LIMIT " ;: INPUT Bl 
PO 160 ? "LOWER Y LIMIT " ;: INPUT A2 
PI 170 ? "UPPER Y LIMIT " ;: INPUT 82 
CB 180 ? "SLICES IN X" ;:INPUT N 
CC 190 ? "SLICES IN VI';: INPUT M 
BO 200 ? "OBSERVATION ANGLE";:INPUT Q 

00210 ? "SCREEN SCALING IN PROGRESS" 
10215 U=0. 0174 5 32925 
PC 220 Q=Q*U 
OP 230 CS=COS (Q) 
Pl240 SI=SIN(Q) 
~250 Hl =( 81-Al)/ 3 19:H2=(82-A2)/(N-l) 
~260 H 3=( 81 -A l) /(M-l ) . H4= (82-A2)/319 
KH270 Ml=99999999:M2=M l :Nl =-Ml:N2=Nl 
FH 280 FOR Y=A2 TO 82 S T EP H 2 
FE290 FOR X=A l TO 81 S T EP HI 
KK 300 GOSU8 610 
Cl310 NEXT X 
CN32111 NEXT Y 
FB 330 FOR X= Al TO 81 STEP H 3 
F63 4 0 FOR Y=A2 TO 82 STEP H4 
tP 350 GOSU8 610 
DB 360 NEX T Y 
DB 370 NEXT X 
CE 380 GRAPH I CS 8 
PB3 90 SETC OLO R 2,O,O 
OL 400 SETCO LOR 4,0,0 
CI410 SETCOLOR 1,9,15 
EK 4 15 C OLOR 1 
OE420 Tl=(NI-Ml)/2 
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DI 430

GG 440

HQ 450

6K 4 60

HB 470

AJ 4S0

FK 490

EO 500

LF 510

CO 520

Dft 530

FE 540

FJ 550

LK 560

DE 570

BE 580

HF 590

LH 610

BP 620

a 630

CJ 640

CG 650

DB 660

EO 670

HO 680

LP 690

FC 700

T2=(N2-M2)/2

W=T1/T2

IF W<1.60606061 THEN 480

XS=159:ZS=159/W

GOTO 490

XS=79*W:ZS=79

FDR Y = A2 TO B2 STEP H2

FOR X = A1 TO Bl STEP HI

GOSUB 690

NEXT X

NEXT Y

FOR X=A1 TO Bl STEP H3

FOR Y-=A2 TO B2 STEP H4

GOSUB 690

NEXT Y

NEXT X

END

GOSUB 790

XT=X-Y*CS

ZT=Z-Y*SI

IF XT>N1 THEN N1 = XT

IF XT<M1 THEN M1=XT

IF ZT>N2 THEN N2=ZT

IF ZT<M2 THEN M2=ZT

RETURN

GOSUB 790

XT=160+INT(XS*<X-Y*CS-N1+T1>/T1

DF710 ZT = 80-INT(ZS*(Z-Y*SI-N2 + T2>/T2)

FO 720 PLOT XT, ZT

FK 730 RETURN

LE790 Z = -l/(X*X+Y*Y + 0.5)

HI 800 RETURN

Program 4: Spheri—Atari Version

Refer to the "Automatic Proofreader" article before typing this

program in.

130

140

150

160

170

180

190

60 200

0D 210

10 215

PC 220

OP 230

PL 240

P0 250

flC 260

KH 270

FH 280

FE 290

KK 300

CL 310

CN 320

FB 330

FB 340

KP 350

DB 360

DB 370

CE 380

PB 390

0L 400

Cl 410

EK 415

DE 420

DI 430

66 440

HO 450

6K 460

30 GRAPHICS

'LOWER

'UPPER

■LOWER

'UPPER

'SLICES

'SLICES

0

THETA LIMIT

THETA LIMIT

PHI LIMIT";

PHI LIMIT";

IN

IN

;:INPUT Al

;:INPUT Bl

INPUT A2

INPUT B2

THETA";:INPUT N

PHI"::INPUT M

7 "OBSERVATION ANGLE";:INPUT Q

? "SCREEN SCALING IN PROGRESS"

U=0.0174532925

D = Q«U

CS=CDS(Q)

SI=SIN <Q>

H1=(B1-A1)/319:H2=<B2-A2)/(N-1>

H3=(Bl-Al)/(M-l):H4=(B2-A2)/319

Ml=99999999:M2=M1:N1=-M1 :N2=N1

FOR Y=A2 TO B2 STEP H2

FOR X=A1 TO Bl STEP HI

GDSUB 610

NEXT X

NEXT Y

FOR x=Al TO Bl STEP H3

FQR Y=A2 TO B2 STEP H4

GOSUB 610

NEXT Y

NEXT X

GRAPHICS 8

SETCOLOR 2,0,0

SETCOLOR 4,0,0

SETCOLOR 1,9,15

COLOR 1

Tl= <N1-M1)/2

T2=(N2-M2)/2

W=T1/T2

IF W<1.60606061 THEN 483

XS=159:ZS=159/W

The "Redan" program was used to create this "fish net."

KB 470 GOTO 490

AJ 480 XS= 79*W: ZS= 79

FK 490 FOR Y = A2 TO B2 STEP H2

EO500 FDR X = A1 TO Bl STEP HI

LF 510 GDSUB 690

CO 520 NEXT X

DA 530 NEXT Y

FE 540 FOR X=A1 TO Bl STEP H3

FJ 550 FDR Y =A2 TO B2 STEP H4

LK 560 GOSUB 690

DE 570 NEXT Y

DE 580 NEXT X

HF 590 END

LH 610 GOSUB 790

MH 620 XT=XT-YT*CS

HC 630 ZT=ZT-YT*SI

CJ 640 IF XT>N1 THEN N1 = XT

CS 650 IF XT<M1 THEN M1=XT

D6 660 IF ZT>N2 THEN N2= ZT

CO 670 IF ZT<M2 THEN 112= ZT

HO 6S0 RETURN

LP 690 GOSUB 790

PK 700 XT=160+INT(XS*(XT-YT*CS-N1+T1)/

Tl )

NN 710 ZT = 80-INT (ZS* ( Z T- YT*S I -N2 +T2 ) /T

2)

FO

HK

H6

ME

EG

FI

AL

UN

720

730

790

800

820

830

840

850

PLOT XT,

RETURN

XA=X*U:C

YA=Y*U:C

XT=(4+C1

YT=(4+C1

ZT= S1

RETURN

ZT

1

2

)

)

=COS(XA)

=COS(YA)

*C2

*S2

:S1=SIN(XA)

:S2=SIN(YA)

Program 5: Rectan—PC/PCjr Version

100 SCREEN O,O,O:CLS

140 INPUT "Lower X limit ";A1

150 INPUT "Upper X limit ";B1

160 INPUT "Lower Y limit "; A2

170 INPUT "Upper Y limit ";B2

180 INPUT "Slices in X ";N

190 INPUT "Slices in Y ";M

200 INPUT "Observation angle ";Q

210 PRINT "Screen scaling in progress'

220 U=.0174532925#:Q=Q*U

230 CS=COS(D)

240 SI=SIN(Q)

250 H1=(B1-A1)/639:H2=<B2-A2)/(N-l)

66 COMPUTE! May 1934

01 430 T2= (N2-M2) 12 
664 40 W=Tl/T2 
HO 450 IF W< 1 .60606061 THEN 480 
6K460 XS =159:ZS=159/W 
HB 470 GOTO 490 
AJ 480 XS=79*W: ZS=79 
FK 490 FOR V =A2 TO B2 STEP H2 
EO 500 FOR X=Al TO Bl STEP HI 
IF 510 GOSUB 690 
CO 520 NEXT X 
DA 530 NEXT V 
FE 540 FOR X=Al TO 81 STEP H 3 
FJ 550 FOR V ~ A2 TO B2 STEP H4 
lK 560 GOSUB 690 
DE 570 NEXT V 
DE 580 NEXT X 
HF 590 END 
lH 610 GOSUB 790 
BP 620 X T= X - V*C S 
CK 6 30 ZT=Z - V*SI 
CJ 640 IF X T > NI THEN NI=XT 
[6650 IF XT < Ml THEN Ml= XT 
DB 660 IF ZT > N2 THEN N2=ZT 
CO 670 IF ZT < M2 THEN M2=ZT 
HO 680 RETURN 
lP 690 GOSUB 790 
Fe7"0 XT=160+INT(X5*(X-V'CS-Nl+Tl)/Tl 

) 

~F710 ZT=B0-INT(ZS*(Z-V*SI-N2+T2)/T2) 
FO 720 PLOT X T , ZT 
Ht 730 RETURN 
l£790 Z=- 1 /(X.X+Y*V+0 .S) 
HI B00 RETURN 

Program 4: Spheri-Atari Version 

Refer to the "Automatic Proofreader' article before typing this 
program In. 

BF 1 30 GRAPH I CS 0 
AA 140 ? "LOWER THETA LIMIT";:INPUT Al 
~ 150 ? "UPPER THETA LIMIT";:INPUT Bl 
a 160 ? "LOWER PHI LIMIT";:INPUT A2 
IA 1 7£1 ? "UPPER PHI LIMIT";: INPUT 82 
W IB0 ? "SLICES IN THETA";:INPUT N 
KK 190 ? "SLICES IN PHI";: INPUT M 
~200 ? "OBSERVATION ANGLE";:INPUT Q 
00 210 ? "SCREEN SCAL I NG I N PROGRESS" 
1021 5 U=0.0174532 925 
PC 220 Q=Q.U 
OP 230 CS=COS (Q) 
Pl2 40 SI=SIN(Q) 
P02 50 HI=(BI-AI) /3 19:H2=(B2-A2)/( N-I) 
AC2 60 H3=(BI-AI) /(M- I):H4=(B2-A2)/319 
KH2 70 Ml=99999999:M2=MI:NI=-MI:N2=NI 
FH 2B0 FOR V=A2 TO B2 STEP H2 
FE 290 FOR X=AI TO BI STEP HI 

KK 30" BOSUs 61 e 
Cl310 NEXT X 
CH320 NEXT Y 
FB 330 FOR X~AI TO BI STEP H3 
F6340 FOR V=A2 TO B2 STEP H4 
KP 350 GOSUB 610 
DB 360 NEXT V 
DB 370 NEXT X 
CE 3B0 GRAPH I CS B 
PB390 SET COLOR 2,0,0 
Ol400 SET COLOR 4,0," 
CI410 SETCOLOR 1,9,15 
EK 415 COLOR I 
DE420 TI=(NI -M I)/2 
014 30 T2= (N2-M2) 12 
66440 W=T I/T2 
~450 IF W< I.60606061 THEN 48~ 
6t 460 XS=159: ZS = 159/W 

66 COM Pun! May 198A 

The " Reefall" progralll was IIsed fo creafe this "fish lief. " 

HB 470 GO TO 490 
AJ 480 XS=79'W:ZS=79 
FK 490 FOR Y=A2 TO B2 STEP H 2 
EO 500 FOR X=AI TO Bl STEP HI 
IF 510 GOSUB 690 
CO 520 NEXT X 
DA 5 30 NEXT V 
FE 540 FOR X=AI TO BI -STEP H 3 
FJ 550 FOR V=A2 TO B 2 STEP H 4 
lK 560 GOSUB 690 
DE 570 NEXT V 
DE 580 NEXT X 
HF 590 END 
IN 610 GOSUB 790 
"H 620 XT=XT-VT*CS 
HC 630 ZT=ZT-VT*SI 
CJ 640 IF XT > NI THEN NI =X T 
C6 650 IF X T < M 1 THEN MI =X T 
DB 660 IF ~T >N2 THEN N2= ZT 
CO 670 IF ZT CM2 THEN M2 = ZT 
HO 6B0 RETURN 
lP 690 GOSUB 790 
Pt 700 XT=160+INT(XS'(XT-VT*CS-NI+TI)1 

T I) 
HN 710 ZT=80-INT(ZS*(ZT-VT*SI-N2+T2)/T 

2) 
FO 720 PLOT XT, ZT 
HK 730 RETURN 
H6790 XA= X *U : CI=COS(XA) :SI=SIN(XA) 
HE 800 VA=V*U : C2=COS (VA): S2=SIN (VA) 
E6 820 XT= (4+C I ,*C2 
FI 8 31iJ VT= (4+C I) .S2 
Al 841iJ ZT=SI 
HH 850 RETURN 

Program 5: Rectan--l'C/PCjr Version 

100 SCREEN o,O,O:CLS 
140 INPUT "Lower X 1 imi t "; Al 
ISO INPUT "Upper X 1 i mi t "; 81 
160 INPUT "Lo wer V 1 i mi t ";A2 
170 INPUT "Upper V 1 imi t "; 82 
180 INPUT "Slices in X "; N 
190 INPUT "Slices in V " ;M 
200 INPUT "Observation angle "; Q 

210 PRINT "Screen scaling in progress" 
220 U=. 0174532925*: Q=Q*U 
230 CS=COS(Q) 
240 SI= SIN (Q) 

250 H1=(B1-A1)/63 9:H2= (B2-A2)/(N-1) 
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260 H3=(B1-A1)/(M-l):H4=(B2-A2)/639

270 Ml=99999999#:M2=M1:N1=-M1:N2=N1

2B0 FDR Y=A2 TD B2 STEP H2

290 FOR X=A1 TQ Bl STEP HI

300 GOSLJB 610

310 NEXT X

320 NEXT Y

330 FOR X=A1 TO Bl STEP H3

340 FOR Y=A2 TD B2 STEP H4

350 GOSUB 610

360 NEXT Y

370 NEXT X

380 SCREEN 2,1

420 Tl=(Nl-Ml>/2

430 T2=CN2-M2)/2

440 W=T1/T2

450 IF W<3.21212121# THEN 480

460 XS=319:ZS=319/W

470 GOTO 490

480 XS=199*W:ZS=99

490 FOR Y=A2 TO B2 STEP H2

500 FOR X=A1 TO Bl STEP HI

510 GOSUB 690

520 NEXT X

530 NEXT Y

540 FOR X=A1 TO Bl STEP H3

550 FOR Y=A2 TO B2 STEP H4

560 GOSUB 690

570 NEXT Y

580 NEXT X

590 GOTO 590

610 GOSUB 790

620 XT=X-Y*CS

630 ZT=Z-Y*SI

640 IF XT>N1 THEN N1=XT

650 IF XT<M1 THEN M1=XT

660 IF ZT>N2 THEN N2=ZT

670 IF ZT<M2 THEN M2=ZT

680 RETURN

690 GOSUB 790

700 XT=32O+INT(XS*<X-Y*CS-N1+T1)/T1)

710 ZT=100-INT(ZS*(Z-Y*SI-N2+T2)/T2)

720 PSET (XT,ZT)

730 RETURN

790 Z=X+Y

800 RETURN

Program 6: Spheri—PC/PCjr Version

100

110

140

150

160

170

ISO

190

200

210

220

230

240

250

260

270

280

290

300

310

320

SCREEN O.O.O:CLS

KEY OFF

INPUT "Lower

INPUT

INPUT

INPUT

I NPUT

INPUT

I NPUT

PR I NT

Theta 11 mit A1

Upper Theta limit ";B1

Lower Phi limit ";A2

Upper Phi limit "; B2

Slices in Theta ";N

Slices in Phi ";M

Observation angle " ;S

Screen seal ing in progress

U=.0174532925#:0=Q*U

CS=COS(D)

SI=SIN(Q)

H1=(B1-A1)/639:H2=(B2-A2)/(N-1)

H3=(Bl-fll)/(M-l):H4-(B2-A2)/639
M1=99999979#:M2=M1:N1=-M1:N2=N1

FOR Y=A2 TO B2 STEP H2

FOR X=A1 TO Bl STEP HI

GOSUB 610

NEXT X

NEXT Y

330 FOR X=A1 TO Bl STEP H3

340 FOR Y=A2 TO B2 STEP H4

350 GOSUB 610

360 NEXT Y

370 NEXT X

380 SCREEN 2,1

420 T1=(N1-M1)/2

430 T2=(N2-M2)/2

440 W=T1/T2

450 IF W<3.21212121# THEN 480

460 XS=319:ZS=319/W

470 GOTO 490

480 XS=199*W:ZS=99

490 FOR Y=A2 TO B2 STEP H2

500 FOR X=A1 TO Bl STEP HI

510 GOSUB 690

520 NEXT X

530 NEXT Y

540 FOR X=A1 TO Bl STEP H3

550 FOR Y=A2 TO B2 STEP H4

560 GOSUB 690

570 NEXT Y

580 NEXT X

590 GOTO 590

610 GOSUB 790

620 XT=XT-YT*CS

630 ZT=ZT-YT*SI

640 IF XT>N1 THEN N1=XT

650 IF XT<M1 THEN M1=XT

660 IF ZT>N2 THEN N2=ZT

670 IF ZT<M2 THEN M2=ZT

680 RETURN

690 GOSUB 790

700 XT=320+INT(XS*(XT-YT*CS-N1+T1)/TD

710 ZT=100-INT(ZS*(ZT-YT*SI-N2+T2)/T2)

720 PSET <XT,ZT)

730 RETURN

790 REM The -function

800 XA=X*U:C1=CDS(XA):S1=SIN(XA)

810 YA=Y*U:C2=C0S<YA):S2=SIN(YA)

820 XT=(4+C1)*C2

830 YT=(4+C1)*S2

840 ZT=S1

850 RETURN

Program 7: Rectan—Apple Version

100

130

140

150

160

170

180

190

200

210

HCOLOR=

HOME

INPUT '

INPUT '

INPUT '

INPUT '

INPUT '

INPUT '

INPUT '

LOWER X LIMITi"|Al

UPPER X LIMIT:";B1

LOWER Y LIMITi";A2

UPPER Y LIMIT:";B2

SLICES IN X:";N

SLICES IN Yl"|M

OBSERVATION ANGLE:";Q

SCREEN SCALING IN PROGRESS"

/ (N

PRINT

215 U = .0174532925

220 Q = Q * U

230 CS = COS (Q)

240 SI = SIN <Q>

250 HI - (Bl - Al> / 279:H2 = <B2 - A2)

- 1)

260 H3 » (Bl - Al) / (M - 1>:H4 = <B2 - A2>

279

270 Ml - 9999999:M2 - MliNl - - M1:N2 - Nl

280 FOR Y « A2 TD B2 STEP H2

290 FOR X = Al TO Bl STEP HI

300 GOSUB 610

310 NEXT

320 NEXT

68 COMPUTE! May 1984

260 H3=(BI-AI)/(M-I):H4=(B2-A2) /639 
270 MI=99999999#:M2=MI:NI=-MI:N2=NI 
280 FOR V=A2 TO B2 STEP H2 
290 FOR X=AI TO BI STEP HI 
300 GOSUB 610 
3 10 NEXT X 
320 NEXT V 
330 FOR X=AI TO BI STEP H3 
340 FOR V=A2 TO 82 STEP H4 
350 GOSUB 610 
360 NEXT V 
370 NEXT X 
380 SCREEN 2,1 
420 TI=(NI-MI) /2 
430 T2=(N2-M2) 12 
440 W=T1 / T2 
450 IF WC3 .2121 2 121# THEN 480 
460 XS=319:ZS=319/W 
470 GOTO 490 
480 XS=199*W:ZS=99 
490 FOR V=A2 TO B2 STEP H2 
500 FOR X=AI TO BI STEP HI 
510 GOSUB 690 
520 NEXT X 
530 NE XT V 
540 FOR X=AI TO BI STEP H3 
550 FOR V=A2 TO B2 STEP H4 
560 GOSUB 690 
570 NEXT V 
580 NEXT X 
590 GOTO 590 
610 GOSUB 790 
620 XT=X-V*CS 
630 ZT=Z-V*SI 
640 IF XT ) NI THEN 
650 IF XT<MI THEN 

THEN 
THEN 

660 IF ZT ) N2 
670 IF ZT<M2 
680 RETURN 
690 GOSUB 790 

NI =XT 
Ml=XT 
N2=ZT 
M2=ZT 

700 XT=320+INT( XS*(X - V*CS-Nl+T l ) / TI) 
710 ZT= 100-INT(ZS* (Z-V*S I - N2+T2 )/T2) 
720 PSET (XT,ZT) 
730 RETURN 
790 Z=X+V 
800 RETURN 

Program 6: Spherl-PC/PCjr Version 
100 SCREEN O.O . O: CLS 
11 0 KEV OFF 
140 INPUT "Lower Theta 1 i mi t ": A i 
150 INPUT "Upper Theta limit ";81 
160 INPUT "Lower Ph iIi mi t "; A2 
170 INPUT " Upp e r Ph i Ii mi t ": 82 
180 lNPUT "Sli ces in Theta ":N 
190 INP!JT "Sli c e s in Phi ";M 
200 INPUT "Ob s er va tion angle ":Q 
21 0 PRI NT "Screen s caling in progress" 
220 U= .0174532925*1: Q=Q*U 
230 CS=COS (Q) 
2 40 5[ =S [N<O) 
250 Hl=(81-AI) / 6 3 9 :H2= (82-A2) / (N- l) 
2 60 H3= (8 1-AI) /( M- I ) :H4=(B2-A2 ) / 6 39 
270 MI =99999999H :M2=MI:NI=-MI:N2=NI 
280 FOR V=A2 TO 8 2 STEP H2 
29 0 FOR X=AI TO BI STEP HI 
300 GOSUB 6 10 
3 10 NEXT X 
320 NEXT V 

68 COMPUTE! Moy198A 

330 FOR X=AI TO BI STEP H3 
340 FOR V=A2 TO B2 STEP H4 
350 GOSUB 61 0 
360 NEXT V 
370 NEXT X 
380 SCREEN 2,1 
420 TI =( NI-MI) /2 
430 T2=(N2-M2)/2 
440 W= T1 / T2 
450 IF W<3.21212121# THEN 480 
460 XS=31 9:ZS=319/W 
470 GOTO 490 
480 XS=199*W:ZS=99 
490 FOR V=A2 TO B2 STEP H2 
500 FOR X=AI TO Bl STEP HI 
510 GOSUB 690 
520 NEXT X 
530 NEXT V 
540 FOR X=AI TO Bl STEP H3 
550 FOR V=A2 TO B2 STEP H4 
560 GOSUB 690 
570 NE XT V 
580 NEXT X 
590 GOTO 590 
61 0 GOSUB 790 
620 XT=XT-VT*CS 
630 ZT=ZT-VT*SI 
640 IF XT>NI THEN NI=XT 
650 IF XTCMI THEN Ml =XT 
660 IF ZT >N2 THEN N2=ZT 
6 7 0 IF ZTCM2 THEN M2=ZT 
680 RETURN 
690 GOSU8 790 
700 XT=320+ INT( XS*(X T-VT*CS-NI+TI) / TI) 
710 ZT=100-INT(ZS*(ZT-VT*S I -N2+T2)/T2 ) 
720 PSET (XT,ZT) 
730 RETURN 
790 REM Th e function 
8 00 XA=X* U:CI =COS(XA):SI=SIN (XA) 
810 VA=V*U :C2=COS(VA) :S2=S IN (VA) 
820 XT= (4+CI)*C2 
830 VT= (4+CI)*S2 
840 ZT=SI 
850 RETURN 

Program 7: Rectan-Appll! Version 
liUll HCOLOR= 3 
130 HOME 
140 INPUT "LOWER X LIMIT,",AI 
150 INPUT "UPPER X LIMIT: ";BI 
160 INPUT "LOWER V LIMIT,",A2 
170 INPUT "UPPER V LIMIT:" I B2 
180 INPUT "SLICES IN X:";N 
190 INPUT "SLICES IN Y2"; M 
200 INPUT "OBSERVATION ANGLE: ";tI 
210 PRINT "SCREEN SCALING IN PROGRESS" 
215 U = .0174532925 
220 tI = tI * U 
230 CS - COS (tI) 
240 51 - SIN (tI) 

250 HI - (BI - AI) I 279: H2 = (B2 - A2) I (N 
- 11 

260 H3 - (BI - AI) I (M - 1):H4 - (B2 - A2) I 
279 

270 MI - 9999999: M2 - MI: ~II - - MI: N2 - NI 
280 FOR V = A2 TO B2 STEP H2 
290 FOR X = Al TO Bl STEP HI 
300 GOSUB 610 
310 NEXT 
320 NEXT 



NOW FOR YOUR
ATARI, APPLE OR COMMODORE 64!

Cosmic Tunnels Mr. Robot

Go ahead. Take one for a spin. But be pre

pared. These games will challenge you like

no others. Incredible arcade animation.

Never-ending action. And magical music.

Your eyes won't believe your ears. Are you

up to it? Are you ready to test yourself

against the best that DATAMOST has to

offer? Go ahead. Take one for a spin.

DATAMOST
The most out of our minds

Oatamost Inc., 20660 NordhoffSL.Chatsvwirth.CA 91311, (213) 709-1202

•Atari is a trademark of Atari Computer. 'Apple is a trademark of Apple Computer.

•Commodore 64 is a trademark of Commodore Business Machines, Inc.

NOW FOR YOUR 
AIARI; APPLE·OR 

Super Bunny Ardy the Aardvark 

641* 
Go ahead. Take one for a spin. But be pre­
pared. These games will challenge you like 
no others. Incredible arcade animation. 
Never-ending action. And magical music. 
Your eyes won"t believe your ears. Are you 
up to it? Are you ready to test yourself 
against the best that DATAMOST has to 
offer? Go ahead. Take one for a spin. 

~DATAMOS~ 
The most out of our minds~ 

Datamost. lnc:~ Z0660 tfonh)ft' St.. 0\atsv.a1h. CA 91311. (213) 709-1202: 
. Atu11s a tlildemark Of AtlIrt Computer. -Apple IS a tradematkof Apple Comjluter. 

-conmooore64 is a triderT\ar1( OfCommodon! IMlness MachInes. Inc. 



"3-D Plotting" can create spectacular pictures such as this

torus or "doughnut."

This sphere was drawn using the "Spheri" program.

330

340

350

360

370

380

420

430

440

450

460

470

420

490

500

510

520

530

540

5S0

560

570

580

600

610

620

630

640

650

660

670

680

690

700

FOR X - Al

FOR Y - A2

GOSUB 610

NEXT

NEXT

HQR2

TO Bl

TO B2

Tl - (Nl - Ml) /

T2 - (N2 - M2> /

W - Tl / T2

STEP

STEP

2

2

H3

H4

IF W < 1.46333333 THEN 480

XS - 139sZS

GOTO 490

XS - 95 * W:

FOR Y - A2

FOR X - Al

GOSUB 690

NEXT

NEXT

FOR X - Al

FOR Y - A2

GOSUB 690

NEXT

NEXT

END

GOSUB 790

XT - X - Y

ZT - Z - Y

IF XT > Nl

IF XT < Ml

IF ZT > N2

IF ZT < M2

RETURN

GOSUB 790

XT - 140 +

- 139

iZS -

TO B2

TO Bl

TO Bl

TO B2

« CS

t SI

THEN

THEN

THEN

THEN

INT '

/ W

95

STEP

STEP

STEP

: STEP

Nl -

Ml -

N2 -

M2 -

:xs *

H2

HI

H3

H4

XT

XT

ZT

ZT

(X -

+ Tl) / Tl)

710 ZT - 96 - INT (ZS

T2) / T2)

720 HPLOT XT,ZT

7B0 RETURN

790 Z- -1/<X*X+

B00 RETURN

- Y * CS - Nl

* (Z - Y * SI -

Y * Y + .5)

Program 8: Spheri-^Apple Version

100 HCOLOR- 3

130 HOME

140 INPUT "LOWER THETA LIMITi"|Al

150 INPUT "UPPER THETA LIMITi"|Bl

160 INPUT "LOWER PHI LIMIT:"jA2

170 INPUT "UPPER PHI LIMIT:";B2

180 INPUT "SLICES IN THETAx"|N

190 INPUT "SLICES IN PHI:"|M

200 INPUT "OBSERVATION ANGLEi";Q

210 PRINT "SCREEN SCALING IN PROGRESS"

215 U = .0174532925

220 Q - Q * U

230 CS - COS (Q)

240 SI - SIN (□)

250 HI - <B1 - Al) / 279:H2 - <B2 - A2) / (N

- 1)

260 H3 - (Bl - Al) / <M - L):H4 » <B2 - A2) /

279

270 Ml - 99999999:M2 - MliMl « - M1:N2 - Nl

280 FOR Y ■ A2 TO B2 STEP H2

290 FOR X » Al TO Bl STEP HI

300 GOSUB 610

310 NEXT

320 NEXT

330 FOR X = Al TO Bl STEP H3

340 FOR Y - A2 TO B2 STEP H4

350 GOSUB 610

360 NEXT

370 NEXT

380 HGR2

420 Tl - (Nl - Ml) / 2

430 T2 - (N2 - M2) / 2

440 W = Tl / T2

450 IF W < 1.46333333 THEN 480

460 XS = 139:ZS - 139 / W

470 GOTO 490

480 XS « 95 * W:ZS = 95

490 FOR Y = A2 TO B2 STEP H2

500 FOR X = Al TO Bl STEP HI

N2 + 510 GOSUB 690

520 NEXT

530 NEXT

540 FOR X - Al TO Bl STEP H3

550 FOR Y - A2 TO B2 STEP H4

560 GOSUB 690

570 NEXT

5B0 NEXT

600 END

610 GOSUB 790

620 XT - XT - YT « CS

630 ZT - ZT - YT * SI

640 IF XT > Nl THEN Nl - XT

650 IF XT < Ml THEN Ml » XT

70 COMPUTE! May 1984

"3-D P/ottillg" call create spectacular pictures sllch as this 
torus Dr "doughllut." 

33e FOR X - Al TO Bl STEP H3 
34e FOR Y - A2 TO B2 STEP H4 
3:5e GOSUB 61e 
36e NEXT 
37e NEXT 
38e HGR2 
42e Tl - (Nl - Ml) I 2 
43e T2 - (N2 - M2) I 2 
44e W - Tl I T2 
4:5e IF W < 1.46333333 THEN 48e 
46e XS - 139.ZS - 139 I W 
47e BOTO 4ge 
480 XB - 9:5 • W.ZS - 9:5 
4ge FOR Y - A2 TO B2 STEP H2 
:5ee FOR X - Al TO Bl STEP HI 
:5le GOSU8 6ge 
:52e NEXT 
:53e NEXT 
:54e FOR X - Al TO Bl STEP H3 
:5:5e FOR Y - A2 TO B2 STEP H4 
:56e GOSUB 6ge 
:57e NEXT 
:58e NEXT 
6ee END 
61e GOSUB 7ge 
62e XT - X - Y • CS 
63e ZT - Z Y. 51 
64e IF XT > Nl THEN Nl - XT 
6:5e IF XT < Ml THEN Ml - XT 
66e IF ZT > N2 THEN N2 - ZT 
67e IF ZT < M2 THEN M2 • ZT 
6Se RETURN 
6ge GOSUB 7ge 
7ee XT - 14e + INT (XS • (X - Y • CS - Nl 

+ Tl) I Tl) 
71e ZT - 96 - INT (ZS • (Z - Y • 51 - N2 + 

T2) I T2) 
72e HPLOT XT,ZT 
7Be RETURN 
7ge Z - - 1 I (X • X + Y • Y + .:5) 
8ee RETURN 

Program 8: Spherl-Apple Version 
lee HCOLOR- 3 
13e HOME 
14e INPUT "LOWER THETA LIMIT." I Al 
l:5e INPUT "UPPER THETA LIMIT." I Bl 
16e INPUT "LOWER PHI LIMIT." I A2 

70 COMPUTE! Moy1984 

This sphere was drawlllisillg the "Spheri" program. 

17e INPUT "UPPER PHI LIMI T." I B2 
1 Sill 
19111 
2111111 
21e 
215 

INPUT "SLICES IN THETA." I N 
INPUT "SLICES IN PHIl "1M 
INPUT "OBSERVATION AN(;LE'''IGI 
PRINT "SCREEN SCALING IN PROGRESS" 

U - .111174532925 
22111 GI - Q • U 
23111 CS - COS (GI) 
24111 51 - SIN (GI) 
25111 HI - (Bl - AI) 

- 1) 

26111 H3 - (Bl - AI) 
279 

I 279. H:2 - (B2 - A2) I (N 

/ (M - 1 ).H4 - (B2 - A2) / 

27111 Ml - 99999999. M2 - MI11U - - MlI N2 - Nl 

28111 FOR Y - A2 TO B2 STEP H2 
29111 FOR X - Al TO Bl STEP HI 
3111e BOSUB 61111 
3 1'" NEXT 
32'" NEXT 
33111 FOR X - Al TO Bl STEP H3 
34'" FOR Y - A2 TO B2 STEP H4 
35111 GOSUB 61'" 
36'" NEXT 
37111 NEXT 
38'" HGR2 
42'" Tl - (Nl - Ml) I 2 
43111 T2 - (N2 - M2) / 2 
44111 W - Tl / T2 
45111 IF W < 1.46333333 THEN 48'" 
46111 XS - 139.ZS - 139 / W 
47'" GOTO 49'" 
4BIII XS - 95 • w.ZS = 9:5 
49'" FOR Y - A2 TO B2 STEP H2 
Sill'" FOR X = Al ~O Bl STEP HI 
51'" GOSUB 69'" 
52'" NEXT 
53111 NEXT 
:54'" FOR X - Al TO Bl STEP H3 
:55'" FOR Y - A2 TO 82 STEP H4 
56111 GOSUB 69111 
57'" NEXT 
58111 NEXT 
6"'''' END 
61e GOSUB 79'" 
62'" XT - XT - YT • CS 
63111 ZT - ZT - YT • 51 
64111 IF XT > Nl THEN Nl - XT 
65111 IF XT < Ml THEN Kl - XT 



iAVE NEWYORK

ff was as peaceful a day as New York ever gets, when suddenly the sky went dark and

a monstrous droning noise filled the air. Hordes of grotesque aliens were swooping down from

all sides, biting into the Big Apple as if they hadn't eaten for days. They were laying eggs, too.

Horrible slimy things that got down into the subway tunnels and began clawing their way up.

If anyone was going to save the city, it would have to be me. I leapt into my rocket and
began blasting away. I thought I stood a fighting chance, but fuel s running low... another wave
of invaders on the horizon... signing off...

SAVE NEW YORK? For the Commodore 64.

CREATIVE SOFTWARE

c 1983 CREATIVE SOfTH'ARt
-COMMODORE 64 IS A TRADEMARK Df COMMOOC/R( Et(CTRONICS LTD c 1983 CREAtiVE SOfTWARf 



660 IF ZT > N2 THEN N2 - ZT

670 IF ZT < M2 THEN M2 - ZT

600 RETURN

690 GDSUB 790

700 XT - 140 + INT (XS t (XT - YT * CS - N

1 + Tl) / Tl)

710 ZT - 96 - INT (ZS * (ZT - YT * SI - N2

,+ T2) / T2>

715 IF XT < 0 THEN XT - 0

716 IF XT > 279 THEN XT - 279

720 HPLOT XT,ZT

780 RETURN

790 XA - X » UiCl - COS (XA)iSl - SIN (XA

800 YA Y * UiC2 COS (YA)iS2 - SIN (YA

820 XT - (4

830 YT - (4

840 ZT - SI

B50 RETURN

CD

CD

* C2

* 82

Use the card

in the back

otthis magazine

to order your

COMPUTE! Books

LEARN
MACHINE LANGUAGE

■ Write Fast-action Arcade-style graphics

• Fully use the Music synthesizer

• Completely understand the Computer

• Develop your skills inventory

Learn with the Tutorial tha t comes complete with

a Full set of professional quality development tools.

DEYELOP-64 4.0
IS NOW

FAST!!!!
Assembles 2000 lines of code in under 15 seconds.'

• Superfast "Macros • 2600 Lines of code in memory

Expandable by disk or tape file • Assemble direct to disk or

tape or memory • Powerful Co-resident Full-screen editor,

debugger and decoder • Decoder disassembles programs on

disk or tape or in memory • Built-in disk wedge • Program

trace, Single step, Execute • Set 10 breakpoints and/or

Gopoints • Full-screen memory display and modify

PLUS the Machine Language Programmer's Bible:

"Inside the Commodore 64"

6995

Plus S3.00 postage and handling.

(Minn residents add6%l

P.O. Box7426 Minneapolis, MN 55407

Call Toil-Free 1-800-328-0145

or in Minnesota call: (612} 871-4505

ATTENTION COMMODORE 64 OWNERS

u
n you IIIf yo

Machine, i

NEW IMPROVED .r sao

WITH UNGUARD*
Package includes

1) Complete and thorough users i

2) Copy with one or two drives

3) Investigate and back-up many "PRO

TECTED" disks

4) Copy all file types including relative

types

5) Edit and view track/block in Hex or

ASCII % '•

6) Display full contents of directory and °,

7) Change program names, add, delete JOj -.. a -a%
files with simple keystrokes he Clone Ma

8) Easy disk initialization

9) Supports up to four drives

"UNGUARD Now allows you to read, write and verify bad sectors and errors

on your disk making it easy to back-up most protected software.

$4995 s
Dealers & Distributors

Inquiries Invited

CALL (201) 838-9027

1342 B Rt. 23

,?■ Butler, N.J. 07405

POWER LINE
PROBLEMS?

SP1NE-SPIKER® ...THE SOLUTION

Protects, orgonizes, controls computers &

sensitive electronic equipment. Helps prevent

softwore "glitches", unexploined memory loss,

and equipment damage. Filter models attenuate

conducted RF interference. 120V, 15 Amps.

Other models available. Ask for free literature.

DELUXE POWER CONSOLE

$89.95
Transient absorber, dual 5-stage

filter. B individually switched

sockets, fined, main twitch. & lite

QUAD-II $59.95
Transient absorber Dual 3 stage

filter. 4 sockets, lite.

QUAD-I $49.95
Tronsiwit obiorbw. * iocktti.

MINIM $44.95
Tronsierit absorber, 3 itagefiltw.

2 sockets.

MINI-I $34.95
Tronsient absorber. 2 sockets.

65B4RuchBd , Depl.CP
Belhletiem. PA 18017

215-837-0700
Out of Stole Order Toll Free

1-800-524-0400

DEftltR INQUIRIES INVITED • CODs odd S3 00 + Ship.

72 COMPUTE! May1984

66" IF ZT > N2 THEN N2 - ZT 
67" IF ZT < M2 THEN M2 ZT 
68" RETURN 
69" BOSUS 79" 
7"" XT 14" + INT (XS • (XT - YT • CS - N 

I + TIl/TIl 
71" ZT - 96 - INT (ZS • (ZT - YT • SI - N2 

. + T2l / T2l 
715 IF XT < " THEN XT - " 
716 IF XT > 279 THEN XT 279 
72" HPLOT XT,ZT 
7B" RETURN 
79" XA - X • U,CI COS (XAlISI & SIN (XA 

l 

B"" YA 
l 

Y • U,C2 - COS (YAl,S2 - SIN (VA 

B2" 
B3" 
B4" 
B:5" 

XT • (4 
YT (4 

ZT 81 
RETURN 

+ CIl • C2 
+ Cll • 82 

Use the card 
in the back 

of this magazine 
to order your 

COMPUTE! Books 

72 COMPUTE! Moy1984 

LEAIIN 
MACHINE LA~IGUAGE 

• Write Fas t -8ction Arcad e-style graphi cs 
• Fully use the Music synthes izer 
• Completely understand t he Computer 
• Develop your skills inventory 

Le8rn with the Tutoris l thBtcomes complete with 
8 Full se t of professionsl quality d evelopment tools. 

DEYELOP· •• 4 4.0 
IS NOW 

FAST!!!! 
Assembles 2000 lines of c ode in under 15 seconds! 

• Superfast· Macros · 2600 lines of c ode in memory 
Expandable by disk or ta pe fil e . A ssomble direct to disk or 
taOB or memory· Powerful Co-residtmt Full- screen editor, 
debugger and decoder. Decoder disassembles programs on 
disk or tape or in memory · Built -in d isk wedge. Program 
trac e . Single s tep , Execute • S e t 10 breakpoints and / or 
Gopoints • Full -sc reen m emory display and m odify 

PLUS the Machine Language Pro grammer's Bible: 

"lnSid;;;;;Odore~ L~@tl71@1A 

PI" $3.00 PO"'" ,od 'oodl;o,. ~L· 11_ 
(Minnr6$idenlsadd6'1t.1 (J4 'I( 

P.O. Box 7426 Mi nneapolis , MN 55407 

Call Toll-Free 1-800-328-0145 
or in Minnesota call: (612) 871-4505 

POWER LINE 
PROBLEMS? 

Protects, orgonizes , controls computers & 
sensitive electronic equipment. Helps prevent 
softwore "glitches", unexploined memory loss , 
end equipment dornoge , Filter models otfenuofe 
conduc ted RF interference. 120V , 15 Amps, 
Other models ovailable , Ask for free literature , 

" --. . . .. 
IIII -. -. .. .. 

~® 
t.584 Rl.d'l Rd .• Dt-pl . C P 
Be lhl~, PA 18017 

DElUXE POWlI CONSOLI 

$89.95 
Tronsienl obsorbeor. dlJOl S·s log! 
fIller . 8 individlJOlly swilched 
SllCkels, fused. !min sMlch, & lile . 

QUAD·" $59.95 
TroMlenl otIsorbeor. Dual 3 sl. 
filler . 4 sockets, ijle . 

QUAD· I $49.95 
Tronsitnl obsorbtr , 4 sochls . 

MINI·" $44.95 
TrOMi.,.., obsOl'ber, 3 srove filter. 
2 sockets. 

MINI·I $34.95 
Tronsitnl obsorbtr, 2 sochl" 

= ;; 
215·837-0700 

0IIt of Slole Ord« Toll Free 
1-800-524-0400 

DEALER IHOUIRIES INVITEO· (Otx odd Sl.OO + Ship. 



SEE THE LIGHT!
Quality Software that Outshines the Rest

Programs for the Commodore 64

dMOS™
Database Management

Operating System

The BEST data base management tool

; collection, arrangement and display of

alphanumeric data.

A unique pattern matching and searching capabilities

make dMOS™ the easiest DB system available

on the market.

SoftLoc

for

Features:

Map search technique to achieve a "logical AND'

while searching between fields.

Display records found, or NOT found by a search.

Rearrange fields.

Suppress fields and field titles.

Insert short (10 character) text.

Selectively print records. $39**

The Program Security System

Set up program security in minutes.

Lock up your personal, financial or business recor

3 types of protection:

• Re-encodes program.

Modifies diskette directory.

Selectable and reassignable 7 digit

access code.

:..
95

and announcing.

TMMissing Key
A reset System

Restores your BASIC Program.

After programming for hours you

press RUN for a final check of your work —

the computer locks up. You press RUN, STOP. ..

nothing — you press RESTORE. . . nothing — you

look for the missing key but it isn't there. You

have to turn off your computer and lose hours of work!!

Now Add the Missing Key™:

• Press the "Missing Key™" and the computer

resets itself from any lockup, and your BASIC

program is restored.

• Load and run the program included.

• Takes nothing away from your computer, neither

memory nor a plug-in port.

• Attaches to your C64 keyboard or any other

convenient location.

• Will not void your CBM warranty. $2995

Phone Boss
Personal Phone Directory Program

Designed to store and organize

your personal phone listings.

The user has complete control of

15 category titles and entries.
$29^

Software by SoftPeople ■ Programs for the Commodore 64 m Connecting People with Great Ideas.

SoftPcopIc Inc.
2042 Marshall Ave. St. Paul, MN 55104 (612) 644-1551 VISA

Dealer Inquiries Invited

1-800-447-3273

Special P.O.P Packages

& Prices Available

SEE THE LIGHT! 
Quality Software that Outshines the Rest 

Programs for the Commodore 64 

Missing Key TU 

A reset System 
Restores your BASIC Program. 

After programming for hours you 
press RUN for a final check of your work -

Ihe computer locks up. You press RUN, STOP ... 
nothing - you press RESTORE. .. nothing - you 
look for the missing key but it isn't there. You 

and announcing ... 

have 10 tum off your computer and lose hours of work!! 

Now Add the Missing Key'": 
• Press the "Missing KeyT .. " and the computer 

resets itself from any lockup, and your BASIC 
program is restored. 

• Load and run the program included. 
• Takes nothing away from your computer, neither 

memory nor a plug-in port. 
o Attaches to your C64 keyboard or any other 

convenient location. 
• Will not void your CBM warranty. $2995 

Software by SoftPeople • Programs for the Commodore 64 • Connecting People with Great Ideas. 

SoftPeople Inc. 
2042 Marshall Ave. SI. Paul , MN 55104 (612) 644·1551 

1111 .. 1 Dealer Inquiries Invited 
1-800-447·3273 

~ Special P.O.P Packages 
~ & Prices Available 



PICTURE PERFECT
For Atari And

Commodore 64
Coy V Ison

Construct screen art on the Atari with a joystick ami

basic shapes formed by redefining characters. You also

can save a picture to disk or tape for Inter viewing. The

Commodore 64 version, called "Hi-Rcs Graphics

Editor," employs sprites to transport and transform

even the most intricate designs.

"Picture Perfect" is not a game that pits you

against the computer, but instead is a way to create

pictures, patterns, and designs by using the com

puter and your imagination.

Type in the listing and SAVE a copy, making

sure that line 1520 is exactly as shown. When you

run the program, you will be prompted for the

filename to be used later when saving or loading

your picture file. Tape users should enter C: for

the filename. Disk users can enter any legal

filename, but it must be prefixed with D:. Once

you have selected a valid filename, a picture of a

castle will be displayed. Press START, and two

rows of nine shapes will appear at the bottom of

the screen, below the drawing area.

Touch the OPTION key to see two new rows

of shapes, and touch OPTION again to toggle

back to the first two rows of shapes. These are re

defined characters, to be used in your drawings.

Choose A Shape

A question mark will blink on top of the shape to

indicate your position. Using a joystick plugged

into port 1, you can move across the two rows of

redesigned shapes. To pick up one of the shapes,

stop on top of it and touch the joystick button.

The question mark will then move to the upper

right corner of the drawing screen.

7d COMPUTE! May 1984

You can now place the redesigned shape

anywhere on the screen by touching the joystick

button. When you want another redesigned

shape, touch the SELECT key. This places your

cursor on the two rows of shapes so you can pick

up another design.

To erase a shape, move the question mark on

top of it and touch the space bar. Should you want

to erase a large portion of a picture, touch the E

key. A red E will replace the question mark on

the screen. By holding down on the joystick button

and moving the red E, you will be able to quickly

erase a large portion of the screen. To stop erasing,

simply press the E key again. If you want to erase

the whole screen, touch the CLEAR key.

Storing A Picture

To store a picture on tape, first place a tape in the

recorder or your disk in the drive and press PLAY

and RECORD, then touch the S key on the key

board. The program will save the picture on tape

for you. When using tape, be sure that you press

PLAY and RECORD before you touch the S key.

No RETURN is necessary and the saving will start

immediately.

To save a picture to disk, first insert the disk

in the drive and close the door. Then touch the S

key.

Loading Your Picture

If you have a picture already stored on a tape or

disk and want to load it into the program, you

need to have Picture Perfect in the computer.

Place your tape into the recorder (or the disk into

the disk drive), press PLAY (for cassette) then

touch the L key. When the picture is loaded, it

PICTURE PERFEC'T 
For Atari And 

Commodore 64 
Coy v Ison 

Constmel screell art all the Atari with a joystick alld 
basic shapes forll/ed by redefinillg characters. YOIl also 
can save a pictllre to disk or tape for later viewillg. The 
COl1lmodore 64 version , called "Hi-Res Graphics 
Editor," ell/ploys sprites to trallsport and trallsfonll 
even the II/ost illtricate desiglls. 

" Picture Perfect" is not a game that pi ts yo u 
against the computer, but ins tead is a way to crea te 
pictures, patterns, and designs by using the com­
puter and your imagination. 

Type in the listing and SA VE a copy, making 
sure that line 1520 is exactly as shown . When you 
run the program, you will be prompted for the 
fi lename to be used later when saving or loading 
your picture fi le. Tape use rs should enter C: for 
the fi lename. Disk use rs ca n ente r any lega l 
fi lename, but it must be prefi xed with D:. Once 
you have selected a va lid filename, a picture of a 
castle will be displayed. Press START, and two 
rows of nine shapes wi ll appear at the bottom o f 
the screen, below the drawing area. 

Touch the OPTION key to see two new rows 
of shapes, and touch OPTION aga in to toggle 
back to the first two rows of shapes. Thf'se are re­
defined charac ters, to be used in your drawings. 

Choose A Shape 
A question mark will blink on top of the shape to 
indicate you r position. Using a joystick plugged 
into port 1, yo u ca n move across the two rows of 
redesigned shapes. To pick up one of the shapes, 
stop on top of it and touch the joystick button. 
The question mark will then move to the upper 
right corner of the drawing screen. 

7~ COMPUTE! Moy1984 

You can now place the redesigned shape 
anyw here on the screen by touching the joystick 
button. When yo u wan t anothe r redesigned 
shape, touch the SELECT key . This places your 
cursor on the two rows of shapes so yo u can pick 
up anothe r des ign. 

To erase a shape, move the question mark on 
top of it and touch the space bar. Should you want 
to erase a large portion of a picture, touch the E 
key. A red E will replace the question mark on 
the screen. By holding down on the joystick button 
and moving the red E, you will be able to quickly 
erase a large portion of the screen. To s top eras ing, 
simply press the E key again. If yo u want to erase 
the w hole screen, touch the CLEAR key. 

Storing A Picture 
To store a picture on tape, first place a tape in the 
recorder or your di sk in the drive and press PLAY 
and RECORD, then touch the S key on the key­
board . The program will save the picture on tape 
for you . When using tape, be sure that you press 
PLAY and RECORD before you touch the S key. 
No RETURN is necessary and the saving will start 
immediately. 

To save a picture to disk, first insert the disk 
in the d ri ve and close the door. Then touch the S 
key. 

Loading Your Picture 
If you have a picture already stored on a tape or 
d isk and want to load it in to the program, you 
need to have Picture Perfect in the computer. 
Place yo ur tape into the recorder (or the disk into 
the disk drive), press PLAY (for cassette) then 
touch the L key. When the picture is loaded, it 



LAST NIGHT, COMPUSERVE TURNEDTHIS

COMPUTER INTOATRAVELAGENT FOR JENNIE,

A Stock Analyst For Ralph, And Now,

Irs Sending HerbieToAnother Galaxy.

NO MATTER WHICH COMPUTER

YOU OWN, WE'LL HELP YOU GET

THE MOST OUT OF IT.

If youVe got places to go,

CompuServe can save you time and
money getting there. Just access the

Official Airline Guide Electronic

Edition—for current flight schedules and
fares. Make reservations through our
on-line travel service. Even charter

a yacht through "Worldwide Exchange."

If your money's in the market,
CompuServe offers a wealth of

prestigious financial data bases.

Access Value Line, or Standard and

Poor's. Get the latest information on

40,000 stocks, bonds or commodities.

Then, consult experts like IDS

or Heinold Commodities. All on line

with CompuServe.

Or if, like Herbie, intergalactic

gamesmanship is your thing, enjoy the

best in fantasy, adventure, and space
games. Like MegaWars, the ultimate

computer conflict.

To get all this and more, you'll

need 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 Information Service, P. O. Box 20212

5000 Arlington Centre Blvd.. Columbus, OH 43220

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

An H&R Block Company

LAST NIGHT, COMPUSERVE TURNED THIS 
COMPUTER INTO A TRAVEL AGENT FOR JENNIE, 

A STOCK ANALYST FOR RALPH, AND NOW, 
IT'S SENDING HERBIE TO ANOTHER GALAXY. 

NO MATTER WHICH COMPUTER 
YOU OWN. WE'LL HELP YOU GET 

THE MOST OUT OF IT. 
If you've got places to go. 

CompuSelVe can save you time and 
money getting there. Just access the 
Official Airline Guide Electronic 
Edition-for current flight schedules and 
fares. Make reselVations through our 
on-line travel service. Even charter 
a yacht through "Worldwide Exchange:' 

If your money's in the marke~ 
CompuSelVe offers a wealth of 

prestigious financial data bases. 
Access Value Line. or Standard and 
Poor's. Get the latest information on 
40.000 stocks. bonds or commodities. 
Then. consult experts like IDS 
or Heinold Commodities. All on line 
with CompuSelVe. 

Or if. like Herbie. intergalactic 
gamesmanship is your thing. enjoy the 
best in fantasy. adventure. and space 
games. Like MegaWars. the ultimate 
computer conflicl 

To get all this and more. you'lI 

need a computer, a modem and 
CompuSeIVe. CompuSelVe connects with 
almost any personal computer, terminal. 
or communicating word processor. 
To receive an illustrated guide to 
CompuSelVe and learn how you can 
subscribe. contact or call: 

CompuServe 
Consumer Information Service. P. O. Box 20212 
5000 Arlington Centre Blvd., Columbus, OH 43220 

800-848-8199 
In Ohio call 6 14-457-OB02. 

An H&A Block Comoany 



will be displayed. Once again, be sure that your

tape is ready and that you have the PLAY button

pressed before you touch the L key.

If you don't want to type in the program, I

will make copies (for the Atari only) on cassette, if

you send the usual $3, a cassette, and a stamped,

self-addressed mailer to:

Coy laon

605 Fifth Ave.

Conway, AR 72032

Program 1: Atari Picture Perfect

Refer to the "Automatic Proofreader" article before typing this

program in.

1 0

2 0

30

4 0

50

6 0

70

80

90

100

1 10

130

140

150

160

170

180

190

20 0

210

220

230

24 0

2 50

2 60

270

2 80

2 90

3 00

GOSLIB 2 000: DIM BC* <3S0)

G05UB 1480:60SUB 970:GOSUB 1260

:GDTO 130

FOR 1=0 TO 100 STEP 20

SOUND 0, I 00-I . 10.8

NEXT I

RETURN

REM CLEAR SCREEN

FOR DO=1 TO 19

GOSUB 30

POSITION 1,DO:7 #6;"

CIS SPACES!":REM CIS SPACES)

NEXT DO

RETURN

REM JOYSTICK ROUTE FUR RE-SHAP

ES

FOR T= 1 7 0 1 00:NEXT T

P0V=2:PD0=21

S=ST I CY. ( 0 ) : POKE 764 . 255

DX- (S=7) - (S= 1 1 )

DY=<S=13)-(5-14)

IF DX< >0 OR DY<; >0 THEN GGdUB 3

IF P0V THEN P0V=18

IF P0V>18 THEN P0V = 2

IF PD0<2 1 THEN PDO-23

IF PDQ>23 THEN PD0=2i

LOCATE POV,PDO.A

POSITION POV, PDO = ? tt 6 ;••'■»

FOR T=l TO 30:NEXT T

POSITION POV, PDO:-1 tt6:CHRS (A)

IF STRIG(0)=0 THEN 370

IF PEEK(53279)=3 THEN GOSUB 1

70:GOTO 130

K'J 310

tit- 3 20

KP 3 30

HC 340

ftE 3 50

5J 36 0

FC 370

IF

UB

IF

IF

IF

IF

380

390

400

PEEK(53279)=6 THEN DP=1:GOS

970:GOTO 130

PEEK ( 764> =255 THEN 160

PEEK(764)-62 THEN 780

PEEK(764)=0 THEN 630

PEEK (764) -54 THEN GOSUB 70:

BOTO 130

GOTO 160

REM JOYSTICK ROUTE FOR SCREEN

DRAW

FOR T=l TO 99:NEXT T

OV=1S:DO=1:POKE 77.0

S = STICK. (0) : POKE 7 6 4. 255

PG 4 10

CI 4 20

E6 4 30

£L 440

LE 450

IH 4 60

JD 4 70

JG 4 80

DG 4 90

PO 5 00

05

10

20

THEN GOS LI B

3 0

JJ 54 0

NO 550

NN 56 0

OD 56 5

LF 570

DP 580

HJ 590

F'F 600

NL 6 10

OF 6 20

LF 630

NF 64 0

6C 6 50

JO 660

FC 670

EC 680

SN 690

LI 700

GP 7 1 0

JH 720

AH 730

JE 740

HH 750

ff[i 7 60

GL 770

ID 780

NL 7 90

CI S00

ID 8 10

Kfl 8 20

GF 8 30

fiF 840

!J 850

[C 860

HE 870

FJ 8 80

BP 8 90

Kfl 900

HF 9 10

|fl 920

GJ 9 30

DP 9 40

GL 950

6N 9 60

DX=(S = 7) - (S=1 1 )

DY=(S=13)-<S=14)

IF DX< >0 OR DY: >0

0

OV-OV+DX:DO=DO+DV

IF DV<1 THEN 0V=18

IF OV: 18 THEN OV=1

IF DO- ■ 1 THEN DO-19

IF DD>19 THEN DO=1

LOCATE OV,DO.Q

POSIT ION OV, DO: ? #6; "?"

PQSITION POV,PDO:? #6;" "

FOR T=1 TO 10:NEXT T

POSITION DV.DO:? #6;CHR*(K)

POSITION POV.P0D:? #6;CHR*(A)

IF <3TRIG(0)=0 THEN POSITION OV

.DO:^ #6;CHR$(A)

IF PEEK(53279)=3 THEN GOSUB 13

70:GOTO 130

IF PEEK(53279)=5 THEN 130

PEEK (764) =255 THEN 400

PEEK<764)=42 THEN 12 35

PEEK(764)=62 THEN 780

PEEK(764)-33 THEN POSITION

DO:7 #6;" "

PEEK(764)-0 THEN 630

PEEK(764)=54 THEN GOSUB 70:

GOTO 130

IF PEEK (53279) =5

GOTO 400

REM LOADING DATA

SC*=11 "

POSITION 1,2 0:7 #6;"LOADING DA

TA TAPE11

FN=1

OPEN *t4 , 4 . 0. F I LE*

GET #4,A

IF A = 6 3 THEN CLOSE tt4:l3OTQ 720

SCS(LEN(SCS)+1)=CHR*(A)

GOTO 680

FOR LP=1 TO 19

POSITION 1,LP:7 #6 ; SC* ( F N , FN +■ 1

7)

FN=FN+18

NEXT LP

POSITION

IF

IF

IF

IF

OV

IF

IF

THEN 130

TAPE

0: #6

;"SAVING DAT

GOTO 130

REM SAVING DATA TAPE

SC$=""

POSITION 2,20:7

A TAPE"

FOR DO=1 TO 19

FOR OV=1 TO 18

LOCATE OV,DO.ZZ:SC$(LEN<SC$)+1

)=CHR*(ZZ)

POSITION 0V,D0:7 #6:"7"

POSITION OV.DO:" #6:CHR$iZZ)

NEXT OV

NEXT DO

OPEN #4.S,0,FILE$

FOR LP=1 TO LEN!SC$)

PUT #4,ASC(SC$(LP,LP>)

NEXT LP

PUT #4,63

CLOSE #4

POSITION 2,20s? Hi, ; " 11*1 IHI-H-9BI

■ ■■■■■1

GOTO 130

REM DRAW CASTLE

76 COMPUTE! May 1984

w ill be d isplayed. Once aga in , be sure tha t yo ur 
ta pe is read y a nd that you have the PLA Y button 
pressed before you to uch the L key. 

If you do n' t want to type in the program, I 
w ill ma ke co pies (for the Ata ri onl y) on casse tte, if 
you send the usua l $3, a cassette, a nd a stamped , 
self-ad dressed maile r to: 

CVIj I!iOIl 

605 Fiflll Apt'. 

COII1Om/, AR 72032 

Program 1: Atari Picture Perfect 

Refer to the "Automatic Proofreader' article before typing this 
program in. 

~ N 1 0 GO S UB 2000 :DIM SC$( 3 80 ) 
JD 20 GO S Ue 14 80 : GOS UB 9 7 0 : GOS UB 1 260 

, G O TO 1 30 
:f~ 3~J FO R I =0 TO 1 0~1 S TEP 2i!1 
~& 41021 S OU N D 0 .. 1 1!1 y.I - I ~1 v.1 . 8 

Orl 50 N EX T I 
~G 6121 RETU F:N 
HC 7 0 R E M C LEAR S CR E E N 
fll 8Q' FOR 00= I TO 1 9 
Elt 9 0 GO SU S 3121 
"0 1 0Q' P OSIT I ON 1. 00 , ? ~ 6 ; " 

: 18 SPAC ES ] ", RHl (1 8 SP A CES) 

fE lle' N EX T DO 
~[I 1 2!21 RET U R N 
fiG ) 30 R E M JO YS TI CK RO UT E FOR R E -S H A I> 

[IP 

Lh 
PI 
PJ 
C! 

1 4 !21 

15 v.I 
1 b ill 
1 7 v., 
1 8 Q' 

E S 
FOR T = l 10 1 0 0 , N EXT T 
PDV=2 : PDO =2 1 
S = S T IC K(0 ) : P OK E 76 4~ 255 

OX=(S=7)- ( S= I I ) 
OY = ( S= 1 3) - ( S= 1 4 ) 

GJ 1 9121 I F DX (> 0 OR DY () 0 TH EN GOSUB J 

Q' 
~E 201!1 P O V= P ov + D X +D X ! PDO =PDO+D" +D Y 
~ ? 2 1 121 I F PO V < 2 THE N PO V = 1 8 

Fr 22 0 I F PO'J > 1 8 T H EN PD V =2 
rl 2 3C!1 IF PDO < 2 1 T H E N PDO =23 
C~l 2 4 v.1 I F P OD > 23 T HE N F'D O =~ 1 
~rl 25i!1 L OCA T E PO V ~ POD . A 
I'B 260 POSIT I O N POV~PDO : ? # 6 ~ "'·' " 

~;: 27i!1 F OR T = 1 T O 3!2i : NE X T T 
~J 280 POS ITI O N P O V . POO : ~ # 6 : C H R $ (A) 
6:: 2 9 m IF STR I GC QI )=i!1 T H E N 37v.1 
J0 300 IF PEE K ( 53 2 7 9) =3 TH E N G O S US ' 1 3 

7121: 60T O 1 31!1 

U 3 1 QI I F PEE K (5 3279) -=6 T HEN OF' = I 

UE< 97 0 , GOTO 1 31!1 

til< 3 2 i!1 IF PEEK (76 4 )=255 T H E N 1 61-21 

f'P 3 3 v.' IF PEEI« 76 4 ) =6 2 TH E N 7 8>" 

He 3 4 QI I F P EE K (7 64) =«1 TH E N 6:· 121 

AB 350 IF P EE I«7 6 4 ) =54 

GOTO 1 30 
$,136 e:l G OTO 1 60 

T H E N G OSU B 

, GOS 

70 , 

Fe 3 7 '" REM JO YS TIC K ROUTE FOR S CREEN 
DRA W 

[G 38 " ' FOR T= l TO 9 9 , N EXT T 
FF 3 9'11 0\/= 1 8 : 00 = 1: POK E 77 . QI 

PF 4 0 0 S=S T IC K Ce'I ) :PO I< E 76 4. 255 

76 COMPUTE! May 1984 

PG 4 1 121 0 X = < S = 7 ) .. < S = 1 1 ) 
CI 4 2 0 DY =(S= 13 ) - (S= 1 4 ) 
66 4 3 0 IF D X <~ 0 OR D Y <> 0 TH E N GO SU B ~ 

QI 

El 44 0 0V =D V+DX : D O= D O +O Y 
l E 4 5 e\ IF 0\/ < 1 THEN OV = 1 8 
lH 4 6«' IF OV i l S THE N OV = 1 
JD 4 7 " ' I F 0 0 < 1 TH E N 00 = 1 9 
JG 4B Ql I F 0 0 :> 19 THE N 00= 1 
06 4 9Q' L OC A T E OV . ~ O . Q 

P0 5 el !21 P OS ITION O V ~D O : ? #6;" 7 " 
fiE 50 5 pa s I T I ON POV . P D O : ? ** 6 ~ " 
PA5 1 el F OR T= l T O l QI :NEX T T 
I.:A 52 i!1 PO S I TIO N DV . DO : ? #6; C HR$ ( l:l ) 

LF 525 PO S I T I O N POV . PDO : ? # 6 ; C H R $ ( A ) 
E6 530 IF S TRIG(0 )= 0 T H EN P O S I T I O N 0\/ 

. OO , ? ~ 6 ; C H R $ ( A) 

JJ 54 i!1 I F P EEK ( 53279 ) =3 T HEN GO S UE< 1 3 
70 , G OTO 1 3 101' 
IF P EE K (S 327 9) = 5 T H E N 1 3 121 
I F PEEK ( 76 4 ) =2 55 T H E N 4 00 
IF PEEK( 7 6 4 )= 4 2 T H E N 1 2 3 5 
IF PE EK (76 4 ) =62 TH E N 7 8"' 

NO 55 121 
WI 56QI 

00 5 6 5 
IF 57 el 
DP 580 I F PEE K( 76 4 )=33 TH E N P O S IT I O N 

OV . 00 : 7 # 6 ; " 
HJ 59 '" I F PEE K ( 7 6 4 ) =" THE N 63 0 
PP 6QIQI I F PE E K(76 4 ) = 5 4 T H E N GO S UB 7QI: 

GOTO 1 3 0 
Nl 6 1 '1'1 I F PEEl< (5 327 9) = 5 TH E N 1 3 0 
GF 62 '11 GOTO 4 Ql0 
LP 6 30 R EM LOAD I NG DATA TAPE 
NF 64 0 S C$ = " " 

OC 650 P OS I T I O N 1 ~ 2 0 : ? # 6 ;" LOA O I N G DA 
T A T AP E" 

....... '" 

........ ," 
GL 9 5 v.' GOT O 1 30 
GN 96 •• REM DRA W CA S TLE 



IS YOURCHILD TOPBANANA
ORJUST

ONEOFTHEBUNCH?
Kids everywhere are going ape over Artworx Monkey Series educational

software! Like all good arcade games, kids just can't stop playing them.

Which is great, because while they're enjoying the antics of Marc

the Monkey, they're learning. And growing. ^^^^

Three Artworx monkey programs, designed

by teachers and learning specialists, are available J
to help your child.

Monkeymath" uses colorful graphics and

three levels of challenges to give a better under

standing of number sequences, addition, sub

traction, multiplication, and division.

Monkeynews" uses a newspaper setting to increase your child's

ability to read and understand by enabling him to actively participate in

the story, answer questions, check facts and type

his own headlines.

For help with spelling and vocabulary, choose

Monkeybuiider". It encourages the child to com

bine word pieces correctly to form building blocks,

and make a tree house for Marc.

All three programs are more fun than a barrel

of you-know-whats!

All are available for the Commodore 64, Atari, and Apple com

puters. All include a FREE Marc the Monkey story and coloring book.

And they're all the stuff top bananas are made of!

See them in action wherever soft

ware is sold. To find out more facts,

send $1.00 for a colorful catalog to:

Artworx Software Co., Inc. 150 North

Main Street, Fairport, NY 14450.

Or call: 800-828-6573.

(In New York call: 716-425-2833).

Monkeymath

Monkeynews

Monkeymath Monkeynews Monkeybuiider

by Dennis Zander by Dennis Zander by Dean Kindig and Rob Fitter
S24.95 S29.95 $29.95 Educational Software with a smile.

IS YOUR CHILD TOP BANANA, 
OR JUST 

ONE OF THE 
Kids everywhere are going ape over Artworx Monkey Series educational 

software! Like all good arcade games, kids just can't stop playing them. 
Which is great, because while they're enjoying the antics of Marc 
the Monkey, they're learning. And growing. 

Three Artworx monkey programs, designed 
by teachers and learning specialists, are available 
to help your child. 

Monkeymath'" uses colorful graphics and 
three levels of challenges to give a better under­
standing of number sequences, addition, sub­
traction, multiplication, and division. 

Monkeymath 

Monkeynews" uses a newspaper setting to increase your child's 
ability to read and understand by enabling him to actively participate in 

the story, answer questions, check facts and type 
his own headlines. 

"",._~"" - o · _ •• 

For help with spelling and vocabulary, choose 
Monkeybuilder'· . It encourages the child to com­
bine word pieces correctly to form building blocks, 
and make a tree house for Marc. 

Monkeyncws 
All three programs are more fun than a barrel 

ofyou-know-whats! 
All are available for the Commodore 64, Atari, and Apple com­

puters. All include a FREE Marc the Monkey story and coloring book. 
And they're all the stuff top bananas are made of! 

See them in action wherever soft­
ware is sold. To find out more facts , 
send $1.00 for a colorful catalog to: 
Artworx Software Co., Inc. 150 North 
Main Street, Fairport, NY 14450. 

Or call: 800-828-6573. 
(In New York call: 716-425-2833). 

Monkeyrnath Monkeynews Monkeybuilder 

.:. .... ~ 

Monkeybuilder 

by Dennis Zander by Dennis Zander by Dean Kindig and Rob Fitier 
$24.95 529.95 529.95 Educational Software with a smile_ 



PE 970

KG 9 80

HC 990

Bl 100 0

BK 10 10

LF 10 20

EH 10 30

HI 1040

LI 1050

CN 1060

HI 107 0

[H 1030

OB 1090

JO 1 100

OH 1110

EN 1 120

HI 1 130

FC 1 140

FE 1 150

KD 1 160

BE 1 170

AF 1 180

HA 119 0

DP 1200

EO 12 10

E6 1220

DK 1230

HL 1231

GJ 1232

HJ 1235

CN 1236

PK 1237

OF 1238

HE 1239

GO 1240

EK 124 1

EH 1242

CN 1243

6E 1244

EH 1245

Cfi 124 6

£ 18

i l i

POSIT ION 1,1:? #6;

POSIT ION 1,2:? #6;

£3 SPACES*\

POSITION 1,3:? 86; "C5

17 SPACES}\{4 SPACES;

POSITION 1,4s ? tt6; "

CIS SPACES*"

POSITION 1,3:? #6;"

OB SPACES] "

POSITION 1,6s? #6;"

<5 SPACES]) #*

POSITION 1,7:?

Q #$ C4 SPACES] "

POSITION 1,8s?

G9GG9 999"

POSITION 1.9:?

B bbca spaces;"

POSITION 1,10s?

BB>BBC4 SPACES*

POSITION 1.11s?

GGGG+- # * "

PQSITION 1,12:?

SPACES]"

SPACES*\

SPACES}- *

) C7

#6:

#6:

#6:

SPACES]"

#* G GG

GG G+GQ-

OG>

POSITION J.13:?

GG GGi4 SPACES;

POSITION 1 , 14 : r>

GG +G) )

POSITION

GG GG;;)

POSITION

GB GB;;;>

POSIT ION

oaaa

1 . 1

1.16

#6;

#6;

# 6 ; " )

B+ QQ

QG QD

POSIT ION 1,185? #6; "

{IB SPACES]"

POSITION 1,19:? #6;"

i13 SPACES] "

IF DP-1 THEN DP=0:RETURN

GOSUB 1230

1 : #6; "picture pe

30

#6; "PRESS STA

NEXT T

? #6; "

30:NEXT T

then positio

spaces;":gosu

POSITION 3

rfect"

POSITION 4

RT"

FOR T=l TO

POSITION 4

FOR T=l TO

IF PEEK(53279)=6

N 2.22:? »6;"CX3

B 70:RETURN

GOTO 1190

REM E KEY ROUTE

EOV=OV:EDO=DO

S=STICK(0):POKE 7 6 4,2 55

DX=(S=7)-(S=11):DY=(S=i:

14)

EOV=EOV+DX:EDO=EDO+DY

IF EOV<1 THEN E0V=18

IF E0VM8 THEN EOV =1

IF EDO<1 THEN ED0=19

IF EDO>19 THEN EDO=1

LOCATE EOV,EDO,EL

POSITION EOV,EDO:? #6;"E"

FOR T=l TO 20:NEXT T

POSITION EOV,EDO:? #6:CHR*<EL

)-CS =

LH 1247 IF STRIG<0)=0 THEN POSITION E

OV,EDO:? #6;" "

NH 1248 IF PEEK(764)=42 THEN 140

NF 1249 GOTO 1236

flG

HI

FF

Kfl

ME 1

CB 1

GE 1

KE 1

H' 1

JO 1

FD 1

OE 1

HL 1

FJ 1

259

260

270

230

290

3 00

310

320

330

34 0

350

3 60

370

380

3 90

4 00

4 10

PIN 14 20

U 14 30

K0 14 40

DC 1450

ME 14 60

KH 1470

BF 1 4B0

0C 1490

PP 150 0

K] 1510

CP 15 2 0

EF 1

E0 1

DH 1

10 1

FG 1

F6 1

fU 1

HB 1

AE 1

EB 1

FG 1

521

522

523

524

525

526

5 2 7

53 0

5 4 0

550

560

n 1570

FF 1580

'[ 1590

HI 1600

FJ 16 10

BE 1620

LG 16 30

KH 1640

GC 16 50

IC 1660

FH 16 7 0

IL 1680

REM SET UP SCREEN

MN=1:CC=1

GOSUB 14 10

FOR LP=0 TO 19

POSITION LP.0:?

POSITIDN LP.20:

NEXT LP

FOR LP=1 TO 19

POSITION 0,LP:?

POSITION 19,LP:

NEXT LP

RETURN

REM FLIP SHAPES

CC-CC+1:IF CC>2

ON CC GOTO 1410

GOTO 1390

POSITION 2.21:?

POSITION 2,23:?

\ : ; * "

RETURN

REM SECOND SET

21:

#6;"B"

1 #6;"B"

#6;"B"

1 #6:'fl

THEN CC=1

14 40

#6;

:"B

OF SHAPES

' #6 s"0 i :

e 9

ONE liOMEN

POSITION

> 7. . / "

POSITION 2,23s ? #6;

6 5 7 4"

RETURN

REM FAST DUMP

GRAPHICS 1+16

POSITION 4,10:'' #6;

T"

DIM E*C50):RAMTOP=PEEK(106)-B

: POKE 10 6,flAMTOP:CHBAS = RAMTOP

:ADDR=CHBAS*256:PAGE=4

FOR 1=1 TO 41;READ UM:Et(I.I)

=CHR$(UM):NEXT I:A=USR(ADR(E$

),ADDR.PAGE)

DATA 104,104,133,207.104,133

20 6.104,104,13 3,212,169

0,133.204.169,224.133

205,162.1.160,0.177

204.145,206.200.208.249

205,230.207,232,22B

208.240,96,0

TO 33

DATA

DATA

DATA

DATA

DATA 230.

DATA 212.

FOR LP=1

READ CHAR

P0S=ADDR+(CHAR«8)

FOR X=0 TO 7:READ

+X).A:NEXT X

NEXT LP

POSITION 4, 10s? tt

i 10 spaces; '■

DATA 1.255,255,25

A:POKE (POS

DATA 3,1,3,7, 15, 31,6 3, 127,255

DATA 4, 128, 192,224, 240,248,25

2.254 255

DATA

. 24

DATA

6

DATA

0

DATA

24 . 24

60. 3 6

0, 255

24,

60,

24

8 0,12 3,1

DATA 9

5,255

DATA

5, 66

DATA 11

29,129,

6,60,36,60.3

0,0,255,255,

3,0,22

24.24,60,60.126.126,25

10,66,165,90.60,60,90,16

129.129,129,129,1

78 COMPOTE! May 1984

PE970 POSITION 1,1: ':> #6;" CI8 SPACES}" 
r.098~1 POSITION 1,2: 7 #6;"{11 S PACES }\ 

C3 SPACES} \ 
H099(i1 POSITION 1,3: ? tt6;"{5 SPACES}* 

{7 SPACES} \{ 4 SPACES}" 
, I I 000 PO SIT ION I, 4 : ':> # 6; " 

{18 SPACES}" 
BY 1010 POSITION 1, 5 : ? # 6 : " 

(18 SPACES ) " 
IF 1020 POSITION I. 6: ? #6:" 

(5 SPACES}) #$ ){7 SPACES } " 
EM I 0 3 0 PO SIT ION I, 7 : ? # 6;" # $ [] 00 

o #$(4 SPACES ) " 
HI 1040 POSITION 1.8: ? ~6: "99~9't.t.4 

09009 999" 
1I 105~1 POSITION 1,9: ? #6;" 00 0+00+ 

[] 00{4 SPACES}" 
CII1060 POSITION I. 10: ? #6;" 00)[ID] 

00)00{4 SPA CES} " 
HI' 1070 POS-I T I ON 1. II: ? ,"6; " +rTJ3C«F 

~+ '"$" 

~G 1259 RE M SET UP SCREE N 
AA 1 2 6 0 MN=I:CC = I 
Bh 12 70 GOSUB 141 (i1 
"1 1 280 FOR LP=0 TO 19 
Cl 1 290 POSITION LP!0:? #6; "0" 
FF 1 3~10 POSITION LP, 2QI:':> #6; "0" 
'A t:,')0 NE XT LP 

ME 1 32(i1 FOR LP=l TO 19 
CG 1 330 POSITION 0 .LP:~' #6; "Q " 
G! 1340 POSITION 19 , LP : ? #6; "I)" 

t' E 1 :;. 50 NEXT LP 
Ii' 1 36 0 RETURN 
JD 1 37 0 REM FL I P S HAPES 
FO 1 3 80 CC=CC+l :I F CC > 2 THEN CC= l 
DE 1 3 90 ON CC GoTo 14HI,144el 
Ml 14 0"' GoTo 1390 
FJ 1410 POSITION 2.2 1: 7 #6:'" '" $ .-, n 

( ) ~( " 
/'Ill 14 20 POSITION 2 .2 3 : 7 #6: "II + - ] 

\ : * " 
'1 14 3 0 RETURN 

IH 1080 POSITION 1.12: 7 #6:" ,........ tv 1440 REM SECOND SET OF SHAPES 

, ...... " 
OB 1090 POSITION 1,1 3 : 7 #6;" 

, 00 00, 4 S PACE S} " 
JO IHI0 POSITION 1,14: ':> #6:" 

00 +0» 
DH llHl POSITION 1,15:':> #6:" 

00 00; ; ) 
EHI 120 POSITION 1.16: ? #6:" 

00 00;;;)" 
Hl l130 POSITION 1,17: 7 #6;") , ...... , 

, .... , :; 
FCI 140 POSITION 1,1 8 : ? #6 ;" 

{18 SPACES}" 
FE I150 POSITION 1,1 9 ; ? #6;" 

1.0 I 160 
BE I 170 
AF 1180 

{IS SPACES}" 
IF DP=I THEN DP=0 ; RETURN 
GoSUB 128el 
POSITION 3,1 : ? #6; "picture 
rfect" 

pe 

HA I 190 POSITION _,22; 7 #6; " PRESS STA 
RT" 

DP 12@0 
EJ 1210 

ED 1220 
OK 1230 

til 1231 
GJ 1232 
HJ 1235 
eN 1236 
Pt 1237 

JF 1238 
HE 1239 
60 1240 
Er. 1241 

FOR T=I TO 3 0:NEXT T 
POSITION 4,22:? #6; "j·,tit4..-iO.. ........ If? 

FOR T=I TO 30 :NEXT T 
IF PEEK(53279)=6 
N 2.22:? :tt6;"{13 
B 70:RETURN 
GoTo 1190 
REM E KEY ROUTE 
EoV = OV;EDo=Do 

THEN PoSITIo 
SPACES}":GoSU 

S=STICK(0) ;PoKE 764,255 
DX=IS=7) -I S=II):DY=IS=1 3) - IS= 
14) 
EoV=EoV+DX: E Do=EDo+DY 
IF EoV < 1 THEN EoV=18 
IF EoV > 18 THEN EoV=1 
IF EDo<1 THEN EDo=19 

Ell 1242 IF Eoo > 19 THEN EDO=I 
eN 1243 LOCATE EoV,EDo,EL 
.1244 POSITION EoV,EDo:? #6;"~· 
~ 1245 FOR T=I TO 20;NEXT T 
CA I 246 Po=ITloN EoV,EDo;? #6:CHR$IEL 

) 

~ 124 7 IF STRIG(0)=0 THEN POSITION E 
OV,EOO:? #6;" 

11M 1248 I F PEEK (764) =42 THEN 140 
IIF 1249 GoTo 1236 

78 COMPUTE! May 1QaA 

DC 14 50 POSITION 2~ 21 : ? #6: " f!1 2-" 
> I. • I " 

"E 1460 POSITION 2 . 23 : ~ #6:"~ 8 9 < 
6 5 7 4" 

>M 1470 RETURN 
BF 1480 REM FAST 
OC 1490 GRAPHICS 
PP 1500 POSITION 

DUMP 
1 + 1 6 
4,10 : ? #6:"oNE MoMEN 

r. l 1510 

CP 1 520 

Ef 1 521 
EO 1522 
Oil 1523 
IJ 1524 
FG 1525 

T" 
DIM E$(50) ;RAM T oP =PEEK I106) - 8 
; PoKE 106 , ~AMToP;CH8AS = RAMToP 

:AODR=CHBAS* 256 :PA GE=4 
FOR 1 = 1 TO 41:READ UM;E$'1, I) 
=CHR$IUM);NEXT I;A = USRIADR~E$ 
) , ADDR , PAGE) 
DATA 104, 1(.4, 1 ~;3.207 , H14, 1 33 
DATA 206, H I< 10< 1 33 : 212: 169 
DATA 
DATA 
DATA 

~I . 1 33 . 204~ 169. 22 4~ 133 
205. 162. 1 . 1 6!.Z1. !.ZI. 1 77 
20 4,145, 206, 200 , 2 08,249 

F8 1526 DATA 230 . 205 . 230,20 ·1 ~ 232 , 22 8 

~ 1527 DATA 2 1 2 , 208,240 , 96,0 
lt~ 153 0 FOR LP = 1 TO 33 
AE 1540 READ CHAR 
BB 1550 POS=ADDR+(CHAR~8) 
FG 1560 FOR X=0 TO 7 ;READ A;PoKE IPoS 

+ X) ,A;NE XT X 
1'1 1570 NEXT LP 
FF 1580 POSITION 4,10: " #6:" 

Fr. 1590 

HI 16el0 
EJ I610 

{II!' SPACES}" 

5.255. 25 5 
DATA 3 ~ 1. 3, 7~ 15, 3 1,63,127,255 
DATA 4.1 2 8.192 .2 24,240.248,25 
2 . 254.255 

BE 16 20 DATA 
.24 

lG 1630 DATA 
6 

~H 1640 DATA 7 ,O. 255,255,O,O, 255,255, 
o 

~ 1650 DATA 8.222 . 222.0.123,123,O,22 

1( 1660 DATA 9.24.24 . 6 !!l .6!.Z1.126.126,25 
5,255 

FH 16 70 DATA 10,66,165,90,60,60,9",16 
5,66 

IL 1680 DATA 11. 255. 129 .129.129,129,1 
29.129.255 



(: commodore 



A6 16 90 DATA 12,215.0, 190.0, 221,0. 60,

129

Kl 1700 DATA 13,24,60,126,255,255,126

,60,24

fii 1 710 DATA 14,24, 24,24, 24, 24, 24,24,

24

AC 1720 DATA 15,0.0,0,255,255,0,0,0

3D 1730 DATA 26,255, 255,255, 255, 255, 2

55.249,249

ED 1740 DATA 27 , 0 , 0 , 0 , 0 , 34 , 1 70, 85, 35

IH 1750 REM SECOND DATA

SH1760 DATA 16. 60. 126, 255, 255, 255, 25

5,12 6,60

CI1770 DATA 17, 6 0, 255. 126. 219. 126, 3 6

,255,1B9

f!i 1 780 DATA 13, 6 0, 90, 126, 165, 24, 255,

139.189

St 1790 DATA 19,199,139,60,60,102,102

,102.231

KD 1800 DATA 20,24,24,24,248,248,0,0,

0

H1B10 DATA 21.0,0.0.248,248.24,24,2

4

DD 18 20 DATA 22,0,0,0,3 1,3 1.24,24,24

DF 1830 DATA 23 . 24 . 24 . 24 . 3 1.. 3 1 . 0 , 0 . 0

rHlS40 DATA 24, 24, 24. 24, 255, 255, 0,0,

0

KJ 1850 DATA 25,0,0,0,255,255,24,24,2

4

UP 1860 DATA 23. 24. 24, 24, 3 1,3 1,24, 24.

24

FF187 0 DATA 29,24,24,24,248,248,24,2

4 . 24

I! 1880 DATA 30. 1.3.6. 12. 24.48,96, 192

PO1890 DATA 59. 128, 192,96,48,24, 12,6

ft] 1900 DATA 60,0,0.0,36.90. 129,0,0

UK 1910 DATA 6 1 , 2 4 , 28 , 30 , 3 1 , 3 1 , 3f», 2 8 ,

24

KC 19 20 DATA 62, 170, 85, 170, 85, 17 0, 85,

170,35

CL 1930 POKE 756.CHBAS

tC 1 940 RETURN

FC 2000 DIM FILE$(lS):GRftPHICS 0

Dl 2010 TRAP 2060:PRINT "{CLEARS

(DOWNHNPUT FILENAME"

JL 2020 PRINT " (DOWNICASSETTE USERS E

NTER C:"

OJ 2030 PRINT M CDOWNJDISK USERS ENTER

FILENAME WITH D: "

JK 2040 INPUT FILE*

LA 2050 IF FILE* ( 1 . 2) ="C: " OR FILEtd

,2)="D:" THEN TRAP 40000:RETU

RN

CG 2060 TRAP 2 0 60: PRINT " {BELL} {DOWN:

ERRDR IN FILENAME!":FOR UM=1

TO 200:NEXT UM:GOTO 20 10

Program 2:
Machine Language For Hi-Res Graphics Editor

(Use MLX to enter this program.)

49152 :032,107,198,169,015,141,150

49158 : 226,206,032,013,198,169,082

49164 : 128,133,044,141,130,002,078

49170 :169,000,141,000,128,169,113

49176 : 200,141,000,208,141,254,200

49182 :206,169,003,141,021,208,010

49188 :169,033,141,212,205,169,197

49194 :000,141,016,208,141,2 55,035

49200

49206

49212

49218

49224

49230

49236

49242

49248

49254

49260

49266

49272

49278

49284

49290

49296

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

49470

49476

49482

49488

49494

49500

49506

49512

49518

49524

49530

49536

49542

49548

49554

49560

49566

49572

49578

49584

49590

49596

49602

49608

49614

49620

:206,169,

141,003,

041,240,

208,173,

238,

l07,

186,

186,

238,

032,

141,

:173,

018,

169,

002,

192,

197,

199,

002,

141,

039,

227,

169,

248,

tl92,169,

:169,228,

:025,141,

:205,141,

:220,041,

,056,169,

:141,252,

:204,252,

:010,168,

: 185,203,

:194,214,

:194,226,

:193,002,

:193,244,

:050,205,

:173,001,

:208,233,

096,173,

208,144,

024,173,

141,001,

254,206,

253,206,

001,013,

173,198,

169,001,

063,193,

105,001,

255,206,

206,056,

000,141,

206,233,

144,015,

001,141,

206,141,

016,208,

208,173,

208,096,

237,241,

173,255,

253,206,

241,002,

206,169,

076,166,

206,233,

173,255,

255,206,

233,000,

255,206,

206,144,

009,001,

254,206,

173,016,

016,208,

000,208,

100,141,

208,173,

009,008,

017,208,

208,169,

032,182,

032,004,

032,239,

032,008,

240,230,

248,007,

208,238,

205,201,

076,141,

141,197,

241,002,

063,141,

141,197,

241,002,

249,007,

015,141,

015,237,

206,160,

206,208,

185,204,

192,072,

193,218,

193,230,

194,222,

193,002,

001,208,

208,056,

001,141,

197,205,

012,173,

001,208,

208,096,

237,198,

173,255,

253,206,

205,141,

141,255,

024,173,

141,254,

105,000,

173,254,

253,206,

001,013,

173,016,

016,208,

000,208,

041,254,

254,206,

056,173,

002,141,

206,233,

176,017,

233,001,

000,141,

193,056,

001,141,

206,233,

056,173,

141,253,

233,001,

015,173,

141,016,

141,000,

208,041,

173,254,

096,032,

001,208,105

024,208,043

141,024,011

009,032,201

000,141,236

200,032,252

194,032,133

197,032,205

201,173,127

096,169,053

169,001,194

040,208,220

003,208,113

198,205,165

205,169,237

076,160,004

198,205,088

205,169,235

173,212,182

173,000,169

253,206,020

253,206,086

000,200,115

250,152,178

192,072,255

096,002,180

193,002,194

193,237,203

193,251,247

194,169,193

176,012,112

173,001,078

001,208,008

205,001,099

001,208,230

105,001,002

056,173,171

205,141,231

206,233,066

144,014,145

254,206,185

206,076,118

254,206,189

206,173,162

141,255,250

206,233,166

173,255,072

253,206,218

208,009,133

173,254,111

096,173,148

141,016,006

141,000,062

254,206,079

253,206,172

000,013,234

056,173,241

141,254,238

255,206,093

173,254,040

254,206,169

000,141,142

254,206,034

206,173,152

013,253,113

016,208,176

208,173,224

208,096,075

254,141,009

206,141,180

227,192,199

80 COMPUTE! Mav19S4

A6 1690 DATA 1 2~2 1 5~0~ 19e.1 ~0,221~1:1:1,60~ 

1 29 
KI1700 DATA 1 3 ~ 24 . 60~ 126~255,255, 1 26 

,60~24 
11117 1 0 DATA 1 4,2 4 ,24.24,24,2 4 ,2 4 ,24, 

A[ 17 2 0 
JD 17 3 0 

t lo 174 0 
IH 1 7 51~ 

9~ 1 7 60 

[I I 7 70 

PI! 1 780 

BE 1790 

"D 1800 

2 4 
DATA 15 . 0 . 0 . 0.255. 255,0,13.0 
DATA 26 . 255 . 255 . 2 55. 2 55~255. 2 

55.249,249 
DATA 27 . 0.O,O . O, 3 4.170,85, 3 5 
RE M SECOND DATA 
DATA 16 . 60 . 126, 2 55,255 ,255 . 2 5 
5 . 126 . 61:1:1 
DATA 17.613.255 . 126 . 219.126, 3 6 
,255, 1 89 
DA T A 1 8,6i!1. 90, 126 , 165 , 2 4 ,255, 
189 .1 89 
DATA 19 .1 89 . 189.6" . 6 " ,102, HI 2 
. 102 . 231 
DATA 20 . 24,24 . 2 4, 2 48,248,O,O, 
o 

rF 1810 DATA 21 . 0 . 0 . 0 . 248 . 248 , 24,24,2 
4 

DD 1820 DATA 22 ,13,0.0. 3 1. 3 1, 2 4,24,24 
DF 18 3 0 DATA 2 3 . 24 . 24 . 24 . 3 1 ._ 3 1 . 0, I!'~ 0 
rH 1840 DATA 24 . 24.24 . 24, 2 55,255,O.O, 

~J 1850 

liP 1860 

Ff 187., 

II 1880 
PO 1890 

AI 1900 
IIY 191 0 

~C 1920 

CL 193$21 
YO 1940 
F[ 2000 
DI 2010 

JL 21320 

OJ 20 3 0 

JK 204.' 
LA 205el 

4 
DATA 28.24~24.24 . 3 1 . 3 1,2 4 ,24 . 

24 
OATA 29.24 . 24, 2 4 . 2 48,248,24~ 2 

4.24 
DATA 30.1 . 3.6 . 12.24 . 48,96,192 
DATA 59. 1 2 8.192 . 96,48,24,12,6 

DATA 60.0 . 12.I. el . 3 6,9 1!!, 129,1Z1,0 
DATA 61,24 . 28, 3 0,31, 3 1, 3 0 . 28, 
24 
DA T A 62, 1713, 85~ 170,85, 1 71(1,85, 
1 70,85 
POKE 756.CHBAS 
RETURN 
DIM FILE$(15):GRAPHI CS 0 
TRAP 2060 : PRINT "{CLEAR } 
{Do WN}INPUT FILENAME" 
PRINT "{DoWN } CASSETTE USERS E 
NTER C:" 
PRINT "{Do WNlDIS K USERS ENTER 

F IL ENAME WITH D: " 
IN PU T FILE$ 
IF FILE$ (1 ,2)="C: " OR FILE $(I 
. 2)= " D:" T HE N TRAP 40000 : RET U 
RN 

[6 2060 TRAP 2060 : PR I NT " { BELL} {DOWN} 
ERROR IN FILENAME"' : FoR UM=I 
TO 200:NEXT UM : GOTO 2010 

Program 2: 
Machine Language For Hi·Res Graphics Editor 

(Use MLX to ellter this progralll .) 
49152 : 032, 107 , 198 , 169,015,141 , 150 
49158 : 226 , 206 , 032 , 013,198 , 169 , 082 
49164 :128 , 133,044,141 , 130,002,078 
49170 :169 , 000 , 141,000 , 128 , 169 , 113 
49176 :200,141 , 000 , 208 , 141 , 254 , 200 
49182 :206,169,003 ,1 41 , 021 , 208,010 
49188 : 169 , 03 3 ,141 , 21 2 , 205 , 169,197 
49194 : 000 , 141 , 016 , 208 , 141 , 255 , 035 

80 COMPUTE! May198d 

49200 :206 , 169 , 100 , 141,001,208,105 
49206 : 1 41 ,003,208 , 173,024 , 208 , 043 
49212 : 041, 240,009 , 008 , 141 , 024 , 011 
49218 : 238 , 173 , 017 , 208 , 009 , 032 ,201 
49224 : 141 , 0 17 , 208 , 169 , 000 , 141 , 236 
49230 : 238 , 002 , 032 , 182 , 200 , 032 , 252 
49236 : 107 , 192 , 032 , 004,194 , 032 , 133 
49242 : 186 , 197,032 , 239 , 197 , 032 , 205 
49248 : 186 , 199,032 , 008 , 201 , 173 , 127 
49254 : 238 , 002 , 240 , 230,096 , 169 , 053 
49260 : 032 , 141 , 248,007 , 169 , 00i , 194 
49266 :1 41, 039 , 208 , 238 , 040 , 208 , 220 
49272 :173 , 227 , 205,201,003 , 208 , 113 
49278 : 018 , 169 , 076 , 141 , 198 , 205 , 165 
49284 :1 69 , 248 , 141 , 197 , 205 ,1 69 , 237 
49290 : 0 14,141, 241, 002,076,160, 00 4 
49296 : 19 2 ,1 69,063 , 141,198 , 205 , 088 
49302 : 169 , 228 , 141 , 197,205,169 , 235 
49308 : 025 , 141 , 241 , 002 , 173 , 212,182 
49314 : 205 , 141,249 , 007 , 173,000 , 169 
49320 :220 , 041 , 015 , 141 , 253,206 , 020 
49326 :056 , 169 , 015 , 237 , 253,206 , 086 
49332 : 141 , 252 , 206 , 160,000,200 , 115 
49338 : 204 , 252 , 206 , 208 , 250 , 152 , 178 
49344 :010 , 168 , 185 , 204,192 , 072 , 255 
49350 : 185 , 203 , 192,072 , 096,002 , 180 
49356 : 194 , 214 , 193 , 218 , 193,00 2 , 194 
49362 : 194 , 226 ,1 93 , 230 ,1 93 , 237 , 20 3 
49368 :1 93 , 002 , 194 , 222 , 193 , 251 , 247 
49374 :193 , 244 , 193 , 002 , 194,169 ,1 93 
49380 :050 , 205 , 001 , 208 , 176 , 012 , 112 
49386 :1 73 , 001 , 208 , 056 , 173 , 001, 078 
49392 : 208 , 233 , 001 , 141 , 001 , 208 , 008 
49398 :096 , 173 , 197 , 205 , 205 , 001, 099 
49404 : 208 , 1 44 , 012 , 173 , 001 , 208 , 230 
49410 : 024 , 173,001 , 208 , 105 , 001 , 002 
49416 :141 , 001 , 208 , 096 , 056 , 173 , 171 
49422 : 254 , 206 , 237 , 198 , 205 , 141 , 231 
49428 : 253 , 206,173 , 255 , 206 , 233,066 
49434 : 001, 013 , 253 , 206 , 144 , 0 14 , 145 
49440 :173 , 198 , 205 , 141, 254 , 206 , 185 
49446 :169,001,141 , 255 , 206 , 076 , 118 
49452 :063 , 193 , 024 , 173 , 254 , 206 , 189 
49458 :1 05,001 , 141 , 254 , 206,173 , 162 
49464 :255,206 , 105 , 000 , 141 , 255 , 250 
49470 :206,056,173,254,206 , 233,166 
49476 : 000 , 141,253 , 206 , 173 , 255 , 072 
49482 : 206 , 233 , 001 , 013 , 253 , 20~ , 218 

49488 :144 , 015 , 173,016 , 208 , 009 ,1 33 
49494 : 001 ,141 , 016,208 , 173 , 254,111 
49500 : 206 , 141 , 000,208 , 096 ,1 73,148 
49506 : 0 16 , 208 , 0 41, 254 ,141, 0 16, 006 
49512 : 208 , 173 , 25 4, 206 ,1 41, 000, 062 
49518 : 208 , 096 , 056 , 173 , 254 , 206 , 079 
49524 : 237 , 241,002 , 141 , 253 , 206,172 
49530 : 173,255 , 206 , 233 , 000 , 0 13, 23 4 
49536 :253 , 206 , 176 , 017 , 056 , 173 , 24 1 
49542 :241 , 002 , 233,001 ,1 41, 2 54,238 
49548 : 206 , 169 , 000 , 141 , 255 , 206,09 3 
49554 : 076 , 166 , 193 , 056 , 173 , 254 , 040 
49560 : 206 , 233 , 001,141 , 254,206 ,1 69 
49566 :173 , 255 , 206,233,000,141 , 1 42 
49572 :255 , 206 , 056 , 173 , 254 , 206 , 034 
49578 : 233 , 000 , 141, 253,206 , 173 ,1 52 
49584 :255 , 206 , 233,001 , 013 , 253 , 11 3 
49590 :206 , 144 , 015 , 173 , 016 , 208 ,1 76 
49596 : 009 , 001, 141,016 , 208 , 173 , 224 
49602 :254 , 206,141 , 000 , 208 , 096 , 075 
49608 :1 73 , 016 , 208,04 1, 254 , 141 , 009 
49614 : 016 , 208, 173 , 254 , 206 , 141 , 180 
49620 : 000 , 208 , 096 , 032 , 227 , 192 , 199 
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64 Hi-Res

Graphics Editor
Gregg Peele, Assistant Programming Supervisor

Just as a word processor allows you to expand

your writing skills by giving you power to

manipulate text freely, "Hi-Res Graphics

Editor" allows you to easily draw, erase, and

edit images on the 64's hi-res screen. Once

you have finished your drawing, you can

even send the results to your 1525 printer.

The Editor expands on the graphics tech

niques in "Picture Perfect," using the sprite

capability of your 64 to create and modify

intricate designs on the screen. Parts of pic

tures can be "imprinted" onto a sprite and

"planted" on another area of the screen. You

can then enlarge the sprite to full-screen size

and edit it more precisely.

Type It In With MLX

Hi-Res Graphics Editor is in two parts. First

you must type in Program 2 using the MLX

program elsewhere in this issue. After saving

Program 2 to disk or tape, reset your machine

by turning it off.

Now type in Program 3, the BASIC part

of Hi-Res Graphics Editor. SAVE it to disk or

tape.

To run the program, first LOAD the file

created by MLX with this format:

LOAD "your filename",8,1 for disk

LOAD "your filename",1,1 for tape

Now enter this line and press RETURN:

POKE 642,128:POKE 44,128:POKE 32768,0:NEW

This moves BASIC to a safe place in mem

ory—leaving plenty of room for hi-res

screens. You must type this line each time

before you LOAD Program 3.

Next, LOAD the BASIC program—Pro

gram 3. Type RUN, press RETURN, and you

are in the Editor.

Set The Joystick Speed
The first prompt in Hi-Res Graphics Editor is

for joystick speed. Enter a number from 1 to

10 (10 is fastest). The lower the number, the

more control you have over drawing. You

can experiment with these numbers to find

the best speed for your purposes.

Next, the screen clears and a rectangle

appears in the center. This is the sprite cursor.

Press the letter D and the box will change

■5/^3

into an arrow. You are now in Draw Mode.

With a joystick in port 2, you can move this

arrow around the screen.

Pressing the fire button draws on the

screen. If what you have drawn is invisible,

press B to change the background color and

F to change the foreground color. Repeat

each of these keys to step through the se

quence of all possible colors.

Erasing With The Arrow

If you wish to erase what you have drawn,

engage the SHIFT LOCK key on the

keyboard. Then hold down the fire button

and use the joystick to point the arrow at

any pixel you want to erase. To start over

with a clean slate, just press the fl key. This

clears the screen.

Sprite Mode can be accessed by pressing

the A (Add), S (Stamp), C (Copy), or E (Erase)

key. Let's explore the most interesting of

these, hitting the letter C.

Using the joystick, move the rectangle

around the screen until it's superimposed on

part of your original drawing. (If you have

cleared the screen, you can return to draw

mode by pressing D.) Press the fire button,

and the contents of the screen "under" the

sprite will be copied onto the sprite.

You can enter Add Mode at any time by

pressing A. In this mode, you can move your

sprite around the screen and "plant" the

image anywhere you like. (You add the image

of the sprite to the images already on the

screen.) If you hold the button down while

you move the sprite, the sprite's image be

comes a wide "brush," which you can use

for calligraphy and to create ether interesting

effects.

A Graphic Stamp

Stamp Mode replaces the contents of the

screen with the contents of the sprite. And if

you make a mistake in your drawing, use E,

Erase Mode. This mode transforms the sprite

cursor into a giant eraser which clears any

pixels it passes over.
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64 Hi-Res lRI5cl-~5155) 
Graphics Editor This 
Gregg Peele. Asslslonl Programming Supervisor 

Jus t as a word processor allows you to expand 
your writing skill s by giving you power to 
manipulate text freely, " Hi-Res Graphics 
Editor" allows you to easily draw, erase, and 
edit images on the 64's hi-res screen. Once 
you have fini shed yo ur drawing, you can 
even send the results to your 1525 printer. 

The Editor ex pands o n the g raphics tech­
niques in " Picture Perfect," using the sprite 
capability of your 64 to crea te and modify 
intricate designs on the screen. Parts of pic­
tures ca n be " imprinted" onto a sprite and 
" planted" on another a rea of the screen. You 
can then enlarge the sprite to full -screen size 
and edit it more precisely. 

Type It In With MLX 
Hi-Res Graphics Editor is in two parts. First 
you must type in Program 2 using the MLX 
program elsewhere in this issue. After saving 
Program 2 to disk or tape, rese t yo ur machine 
by turning it off. 

Now type in Program 3, the BASIC part 
of Hi-Res Graphics Editor. SAVE it to disk or 
tape. 

To run the program, first LOAD the file 
crea ted by M LX wi th th is forma t: 

LOAD "your filename",8,1 for disk 
LOAD "your filename", 1,1 for tape 

Now enter this line and press RETURN : 
POKE 642,128:POKE 44,128:POKE 32768,O:NEW 

This moves BASIC to a sa fe place in mem­
ory-leaving plenty of room for hi-res 
screens. You must type this line each time 
before you LOAD Program 3. 

Next, LOAD the BASIC program-Pro­
gram 3. Type RUN, press RETURN, and you 
are in the Ectitor. 

Set The Joystick Speed 
The first prompt in Hi-Res Graphics Editor is 
for joys tick speed. Enter a number from 1 to 
10 (10 is fastest). The lower the number, the 
more control you have over drawing. You 
can experiment with these numbers to find 
the best speed for your purposes. 

Next, the screen clea rs and a rectangle 
appears in the cente r. This is the sprite cursor . 
Press the letter D and the box will change 
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-
into an arrow . You are now in Draw Mode. 
With a joystick in port 2, you can move this 
a rrow around the screen. 

Pressing the fire button draws on the 
screen. If wha t you have draw n is invisible, 
press B to change the background color and 
F to change the foreground color. Repeat 
each of these keys to step through the se­
quence of all possible colors. 

-Erasing With The Arrow 
If you wish to erase what you have drawn, 
engage the SHIFT LOCK key on the 
keyboard . Then hold down the fire button 
and use the joystick to point the arrow at 
any pixel you want to erase. To start over 
with a clean slate, just press the f1 key. This 
clears the screen . 

Sprite Mode can be accessed by pressing 
tbe A (Add), S (Stamp), C (Copy), or E (Erase) 
key. Let's explore the most interes ting of 
these, hitting the letter C. 

Using the joystick, move the rectangle 
a round the screen until it's superimposed on 
part of your original dra wing. (If you have 
cleared the screen, yo u can return to draw 
mode by pressing D.) Press the fire button, 
and the contents of the screen "under" the 
sprite will be copied onto the sprite . 

You can enter Add Mode at any time by 
pressing A. In this mode, you can move your 
sprite around the screen and " plant" the 
image anywhere you like. (You add the image 
of the sprite to the images already on the 
screen .) If you hold the button down while 
you move the sprite, the sprite's image be­
comes a wide " brush," which you can use 
for ca lligraphy and to create other interesting 
e ffects. 

A Graphic Stamp 
Stamp Mode replaces the contents of the 
screen with the contents of the sprite . And if 
you make a mistake in your drawing, use E, 
Erase Mode . This mode transforms the sprite 
cursor into a giant eraser which clears any 
pixels it passes over. 



Developing a mind

for the Future.
RECREATE
PROGRAM

BASIC AID
COLOR

[

80

r

Color 80 S49"U.S:

Produces BO Columns With Color1

Needs No Extra Hardware

Use With Termini Programs

Uses No Basic Memory m the 64

Develop Your Own Programs

SCRIPT 64 & SCRATCH PAD 64 SIO500 U.S:

Script 64

Word Processor in French ana English

80 Columns

Global Search anO Replace

User Created Dictionary

Spelling Check

Scratch Pafl 64

The Database Mail Us! in One'

Merges with Scrip! 64 Word Processor

Prin! out Labels. Envelopes, Mail List & More1

Suitable with both Single and Dual Disk Drives

Fully C64 Link CompatiDle

•SUGGESTED RETAIL PRICE FOB in US FUNDS. Toronto. CANADA

SUPER BASIC S39" U.S:
Gives you 3 different versions of Commodore

Basic Programing Language Version 4 PLUS'

A Built in Macnme Language Monitor1

- Disk S File Maintenance Commands

Data Handling Commands

Graphics Plus Basic

Compatible with Commmodore's B" Seres &
Much Much More1

RECREATE PROGRAM S39" U.S!
RTC's Answers to Program Recreation

Converts Printer's File to SCRIPT 64s Files

SUPER COPY S2985U.S:
Super Fast Disk Copies on a 1541

Copy Entire Disk m 7 Minutes or Less

Copy Selected Files

Complete Pattern Matching

Full Prompis

BASIC AID S3915 U.S.*
Your Aid to Writing Programs

Allows Scrolling Through Programs

Adds 33 more Commands to the Basic Language

Has Find, Change. Merge. Move Commands

Convert Hex. Binary and Decimal Numbers and More1

C64 LINK
The Smart 64

Give These Expanded Capabilities

to Your 64 and VIC 20

* The ability to transter data from any type ol device to another

(IEEE, Serial, Parallel}

• BASIC 4.0 which allows you to run more PET BASIC programs

and gives you extended disk <ind I/O commands.

■ The ability to have several 64s on line together - sharing com

mon IEEE devicessuch as disks or printers with Spooling
Capability,

* Built-in machine language monitor.

■ A built-in terminal or modem program which allows the system

to communicate through a modem to many bulletin board

systems and other computer mainframes.

• CompatabilitywithCP/M.

Contact your local Commodore dealer or RTC.

Payments by VISA, MASTERCARD or BANK TRANSFER.
Mail orders also by certified cheque, etc.

Audio Serial I/O

Video Port Cassette Port

IEEE Disks

(20311182501(4040)
18050) 19090)

1
IEEE Printers

(40221 18023)
(8300) etc.

1
IEEE to Parallel

Interface
Parellel Devices

1
Tape

1541 Drive

And 1525 Printer
or15!5Printer

IEEE to Serial
Interface

True Serial Devices

VIC Modem

or VL3 Cable
to Parellel
Printer

PLUS CUSTOMS BROKERAGE

HANDLING AND MAILING CHARGE

$149:

10610BayviewAvenue (Bayvtew Plaza) Richmond Hill, Ontario, Canada L4C3N8 i416)884-4165

Developing a • d 
for the Future./RTc1 

Color 80 S49" u.s: 

PrOduces 80 Columns W,th CoIof' 
Needs No E~I'I Halo""are 

Use \'I,m Termit\l'll Programs 
U ses No BaSIC Memory Iflthe 6 .1 

Develop Your Own Ptogtams 

p..c'i-~~ 
~£.'lJ <0<"", ..... 

SCRIPT 64 & SCRATCH PAD 64 S105" U.s: 

ScrIPt 5 4 
WOld Processor Ifl Frencn ano EngIIsn 

'0""""'"' Global SearCh and Replace 
Uset ClealeCI OtcbOnary 

Speing Check 
SerltC" Pld 6 4 

ThO Database Mail list iI'I One' 
Melges wi th Setip t 64 WOI'd Plocessol 

Pllflt out Labels, Envelopes, Ma,' Ust II MOle' 
SuItable WIt" tIOth Single and Dual DIsk Otl\les 

Fully C64 Link Compatltlie 

• SUGGESTED RETAIL PRICE FOB In U S FUNDS ToronlO. CANADA 

SUPER BASIC S39" U.S: 
• Gives you 3 OrUerent verSIOns 01 Commodore 
Basic Pfogramino Language Version 4 PLUS! 
A Built In MaCl'line Language Monil or! 

. D.$k a. File Maintenance CommandS 
Dala HandlIng ComlI\anos 
GiaphlCS Plus Basic 
CompaTible ...... th ComlT\lllOOo(e's " B" Ser.es & 
Much Much More! 

RECREATE PROGRAM S39" U.S: 
ATCs Answers to Program RecrealJOn 
Converts Prlnte(s File to SCRIPT 64's Flies 

SUPER COpy 529" U.S: 
Super Fast Disk Copes on a 154 I 
Copy EnUre DISk In 7 M'nYtes or Less 
Copy Selected Files 
Complete Paueln M atching 
Ful Prompts 

BASIC AID S39" U.S: 
Your AiellO wrcbrlQ Programs 
AIeIws Sctolllng Thtough Programs 
Adds 33 mote Cornmai1ds 10 the Basic l.anguage 
Has Fond, Cl'Iange, Merge. Move CommandS 
Conver! He~ . BInary IWlO DeCImal Numbersancl More' 

c~~ s~~~K © ... ,_".g, ~~~~~~~~ 
Give These Expanded Capabilities 

to Your 64 and VIC 20 

• The abili ty to Ifansfer dati fl am Iny type of device 10 anolhel 
!IEEE, Selial, Parallel ) 

• BASIC4.0which all~you to run mole PET BASIC plagrams 
and gives you eICtended disk lind 110 commands. 

• Tha ability to have several 64s on line toge ther - shaling com· 
man IEEE devices such as d isks or plin torl wi th Spooling 
Capabili ty. 

• Buil l- in machino language monitor. 

• A buill ·in l erm inal 01 modem program w hich ellows the system 
to cOlTlmunicata through a modem to many bullet in boald 
systems and othel computer mainh am es. 

• Compalabili tywith CP/M. 

Contact your local Commodore dealer or ATC. 
Payments by VISA. MASTERCARD or BANK TRANSFER. 
Mail orders also I)y certified cheque, etc. 

$ 149.°0 u.s. 
PLUS CUSTOMS BROKERAGE 
HANDLING ANO MAILING CH.t.AGE 

10610 Bayview Avenue (Bayview Plaza ) Richmond Hill, Ontario, Canada L4C 3N8 (416) 884-4165 



A Sprite Editor

You can create your own sprites by enlarging

the sprite to full screen proportions. Hold

down the f7 key briefly. The screen will clear

and an enlarged image of the sprite will ap

pear in the upper left corner of the screen.

To edit this sprite, press the fire button of

the joystick as you move the cursor in this

area. Erasing is simple. Just engage the

SHIFT/LOCK key, and instead of drawing to

the sprite image, you will erase parts of the

sprite. The fl key clears the sprite, just as it

cleared the screen in hi-res mode.

If you want to save or load a hi-res

screen, you must do it from this sprite defi

nition mode. Hold the CTRL key while you

press L for LOAD, and a series of prompts

will then appear for loading from disk or

tape. Likewise, holding CTRL and S allows

you to save to disk or tape.

Anytime you wish to return to hi-res

mode, simply hold (7 down for a moment.

You can then use the sprite definition you

have just created to produce intricate pictures

on the hi-res screen.

Two Graphics Screens

The Editor contains a feature which allows

you to have two full screens of graphics in

memory at one time. Press T to toggle be

tween them. When you first try this function,

the screen will fill with garbage if nothing

has been created on the alternate screen.

(There is undefined data in this area.)

Clear the screen (using the fl key) to

start with a new palette. Draw a new design

on this screen, and press T (toggle) to return

to the old screen. Pressing T again takes you

back to your second creation, and so on,

Printing Your Creation

Since an image created on a computer screen

will last only as long as the power is on, a hi

res screen dump is included. Just press the

letter P, and your 1525 printer (or 1525 com

patible printer) will print the contents (minus

the sprite cursors) of the screen.

Here's a summary of the commands in

the Hi-Res Graphics Editor:

D

SHIFT

LOCK on

A

C

S

E

F

B

T

fl

f7

CTRL-L

CTRL-S

P

Draw Mode

Erase draw (in sprite definition mode, erase

parts of sprite)

Add Mode; overlay sprite with screen

Copy screen to sprite

Stamp Mode; replace what is onscreen with

sprite image

Erase under sprite

Sequence through foreground colors

Sequence through background colors

Toggle between screens

Clear screen (hi-res and sprite definition

Change from hi-res to sprite definition and

vice versa

Load screen from disk or tape; available only

from sprite definition mode

Save screen from disk or t.spe; available only

from sprite definition mode

Produce printout on 1525 printer

49626

49632

49638

49644

49650

49656

49662

49668

49674

49680

49686

49692

49698

49704

49710

49716

49722

49728

49734

49740

49746

49752

49758

49764

49770

096,

012,

096,

193,

112,

032,

192,

173,

173,

173,

:011,

032,

193,

032,

096,

193,

012,

032,

001,

000,

016,

169,

:169,253,

:016,208,

■,233,024,

:255,206,

; 206,165,

! 023,201,

1014,240,

:053,201,

:003,240,

:169,000,

:138,194,

1001,141,

:194,076,

247,192,

096,032,

227,192,

032,247,

096,032,

193,096,

012,193,

208,141,

208,141,

208,041,

002,013,

208,076,

045,016,

056,173,

141,250,

233,000,

197,201,

010,240,

046,201,

020,240,

025,076,

141,227,

076,168,

227,205,

168,194,

096,032,145

112,193,094

032,112,153

192,032,004

247,192,090

032,227,072

096,096,107

003,208,226

002,208,230

001,240,183

016,208,185

042,194,193

208,141,098

254,206,185

206,173,049

141,251,114

013,240,056

030,201,001

018,240,061

079,201,102

168,194,020

205,032,094

194,169,009

032,138,076

032,138,140

49776

49782

49788

49794

49800

49806

49812

49818

49824

49830

49836

49842

49848

49854

49860

49866

49872

49878

49884

49890

49896

49902

49908

49914

49920

194,076,

194,169,

032,138,

: 169,003,

:168,194,

: 208,141,

1141,016,

:169,124,

:169,004,

:138,194,

:003,208,

:212,205,

s254,141,

,194,169,

:173,021,

:021,208,

:233,050,

:000,220,

:169,000,

:000,173,

:208,006,

:018,196,

:250,206,

;251,206,

180,199,

002,141,

194,076,

141,227,

169,172,

254,206,

208,141,

141,001,

141,227,

173,227,

016,169,

173,021,

021,208,

033,141,

208,009,

056,173,

141,248,

041,016,

141,224,

227,205,

076,243,

076,125,

141,218,

141,219,

216,205,

076,

227,

168,

205,

141,

169,

255,

208,

205,

205,

034,

208,

076,

212,

003,

001,

206,

208,

206,

201,

194,

195,

205,

205,

169,

168,

205,

194,

076,

000,

000,

206,

096,

032,

201,

141,

041,

204,

205,

141,

208,

173,

017,

162,

004,

076,

173,

173,

169,

000,

237

032

158

183

212

096

091

125

170

024

231

014

064

120

239

101

235

204

098

012

011

253

157

161

091
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A Sprite Editor 
You can create your own sprites by enlarging 
the sprite to full screen proportions. Hold 
down the f7 key briefly. The screen will clear 
and an enlarged image of the sprite will ap­
pear in the upper left corner of the screen . 
To edit this sprite, press the fire button of 
the joystick as you move the cursor in this 
area. Erasing is simple. Just engage the 
SHIFT/LOCK key, and instead of drawing to 
the sprite image, you will erase parts of the 
sprite. The f1 key clears the sprite, just as it 
cleared the screen in hi-res mode. 

If you wan t to save or load a hi-res 
screen, you must do it from thjs sp rite defi­
nition mode. Hold the CTRL key while you 
press L for LOAD, and a seri es of prompts 
will then appear for loailing from disk or 
tape. Likewise, holding CTRL and Sallows 
you to save to disk or tape . 

Any time you wjsh to return to hi-res 
mode, simply hold f7 down for a moment. 
You can then use the sprite definition you 
have just created to produce intricate pictures 
on the hi-res screen . 

TWo Graphics Screens 
The Eilitor contains a feature w hich allows 
you to have two full screens of graphks in 
memory at one time. Press T to toggle be­
tween them. When you first try this function , 
the screen will fill with garbage if nothing 
has been created on the alternate screen. 
(There is undefined data in this a rea.) 

49626 : 096 , 032,247,192 , 096 , 032 , 145 
49632 : 012 , 193 , 096 , 032 , 112 , 193 , 094 
49638 :096 , 032 , 227 , 192 , 032 ,11 2,153 
49644 :1 93 , 096 , 032 , 247 , 192 , 032 , 004 
49650 : 11 2 ,193,096,032,247 , 192 , 090 
49656 :032 , 012 ,1 93 , 096 , 032 , 227 , 072 
49662 : 192 , 032,012, 193 , 096 , 096,107 
49668 :173 , 001,208 , 141 , 003,208 , 226 
49674 : 173 , OOO , 208 , 141 , 002,208,230 
49680 :173 , 016 , 208 , 041,001,240 , 183 
49686 :011 , 169,002 , 013,016 , 208 , 185 
49692 : 1 41 ,016,208 , 076,042 , 194,193 
49698 :169,253 , 045 , 016 , 208 ,1 41 , 098 
49704 :016,208 , 056 , 173,254,206 , 185 
49 71 0 : 233 , 024 , 141 , 250,206 , 173,049 
497 16 : 255 , 206,233 , OOO , 141 , 251 , 114 
49722 : 206(165 ,1 97,201 , 013,240 , 056 
49728 : 023 ,201 , 010 , 240,030,201, 00 1 
49734 : 0 14,240,046,201,018 , 240 ,061 
497 4 0 :05 3 , 20 1 ,020,240 , 079 , 201 ,102 
49746 :00 3 ,240 , 025 , 076 , 168, 194 , 020 
497 52 :169 , OOO , 141 , 227 , 205 , 032,094 
497 58 : 1 38 , 194,076, 168 , 194 ,169,009 
4 9 764 : 001,141, 227 , 205 ,032 ,1 38 , 076 
497 70 : 194 , 076 , 168, 194 , 032 ,138 ,1 40 
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Clear the screen (using the f1 key) to 
strut with a new palette. Draw a new design 
on this screen, and press T (toggle) to return 
to the old screen. Pressing T again takes you 
back to your second creation, and so on. 

Printing Your Creation 
Since an image created on a computer screen 
will las t only as long as the power is on, a hi­
res screen dump is included . Jus t press the 
letter P, and your 1525 printer (or 1525 com­
patible printer) will print the contents (minus 
the sprite cursors) of the scree . 

Here's a summary of the commands in 
the Hi-Res Graphics Edito r: 

D Draw Mode 
SHIFT 
LOCK on Erase draw (in sprite defin.ition mode, erase 

pa rts of sprite) 
A Add Mode; overlay sprite with screen 
C Copy screen to sprite 
S Stamp Mode; replace what is onscreen with 

spri te image 
E Erase under sprite 
F Sequence through foreground colors 
B Sequence through backgrou nd colors 
T Toggle between screens 
f1 C lear screen (hi-res and sprite defini tion 

modes) 
f7 ~hange from hi-res to sprite definition and 

vIce versa 
CTRL-L Load screen from disk or tape; available only 

from spri te definition mode 
CTRL-S Save screen from disk or tape; available only 

from sprite definition mode 
P Produce printouton 1525 printer 

49776 : 194 , 0 76 , 180 , 199,076,168 , 23 7 
49782 : 194, 169 , 002, 141 ,2 27, 205 , 032 
49788 : 032,138 , 1 94 , 0 76, 16 8 ,1 94,158 
49794 :169,003 , 141 ,227 , 205 , 076 , 183 
49800 :168 , 194 , 169,172 , 141,OOO,212 
49806 :208 , 141,254,206 , 169 , OOO , 096 
49812 : 141 , 016,208 , 141 , 255,206,091 
49818 :169 , 124 , 141 ,001 , 208,096 , 125 
49824 : 169 , 004 , 141,227,205 , 032,170 
49830 :138 , 194 , 173 , 227 , 205 , 201 , 024 
49836 : 003,208,016 , 169,034, 141,231 
49842 :212 , 205,173,021,208 , 041 , 014 
49848 :254 , 141,021 , 20A,076,204,064 
49854 :194 , 169 , 033 , 141 , 212 , 205 , 120 
49860 :173 , 021,208 , 009,003 , 141,239 
49866 :021 , 208 , 056 , 173 , 001,208 , 101 
49872 : 233 , 050 , 141,248 , 206,173 , 235 
49878 :OOO , 220,041,016 , 208,017 , 204 
49884 :169 , 000,141,224 , 206 , 162 , 098 
49890 :OOO , 173,227 , 205,201 , 004,012 
49896 : 208,006,076,243,194 , 0 76 , 011 
49902 :018 , 196 , 076,125 , 195,173,253 
49908 : 250,206,141,218 , 205 , 173 , 157 
49914 :251,206 , 141 , 219 , 205 , 169 , 161 
49920 : 128,141,216,205 , 169 , OOO , 091 



49926 :168,170,141,214,205,142,022

49932 :222,205,140,221,20 5,032,013

49938 :022,196,174,2 22,205,172,241

49944 : 221,205,173,224,205,045,073

499 50 :206,207,240,012,17 3,216,060

49956 : 205,02 5,000,008,15 3,000,171

49962 :008,076,057,195,173,216,255

49968 : 20 5,07 3,2 55,057,000,008,134

49974 :153,000,008,078,216,205,202

49980 : 208,006,169,128,141,216,160

49986 :205,200,024,173,250,206,100

49992 :105,001,141,250,206,173,180

49998 :251,206,105,000,141,2 51,008

50004 : 206,232,224,024,208,177,131

50010 :162,000,173,218,205,141,221

50016 :250,206,173,219,20 5,141,010

5002 2 : 2 51,206,2 38,248,206,162,133

50028 :000,238,214,205,17 3,214,128

50034 :205,201,021,144,148,169,234

50040 : 001,141,227,205,096,169,191

50046 :128,141,2 26,2 06,172,2 24,199

50052 :206,18 5,000,008,045,226,034

50058 :206,240,008,169,001,141,135

50064 : 228,206,076,157,195,169,151

50070 :000,141,228,206,076,157,190

50076 :195, 173,227,205,201,003,136

50082 :208,0 39,173,141,002,208,165

50088 :008,169,001,141,228,206,153

50094 :076,182,195,169,000,141,169

50100 :228,206,024,17 3,2 50,206,243

50106 :105,011,141,250,206,173,048

50112 :251,206,105,000,141,251,122

50118 :206,03 2,022,196,096,142,124

50124 : 216,206,032,022,196,174,026

50130 :216,206,024,173,2 50,206,005

50136 :105,001,141,250,206,17 3,068

50142 :251,206,105,000,141,251,152

50148 : 206,110,226,206,208,15 2,056

50154 :238,224,206,232,224,003,081

50160 :240,003,076,125,195,16 2,017

50166 :000,238,248,206,056,173,143

5017 2 :250,206,2 3 3,024,141,250,076

50178 :206, 173,251,206,233,000,047

50184 :141,251,206,172,224,206,184

50190 : 192,063,144,001,096,076,074

50196 :125,195,173,250,206,141,086

50202 :2 50,207,173,251,206,141,2 30

50 208 :251,207,173,248,206,141,234

50214 :248,207,169,000,141,249,028

502 20 :20 7,17 3,250,207,141,212,210

50226 :207,173,251,207,141,213,218

50232 :207,173,248,207,141,214,222

50238 :207,173,249,207,141,215,230

50244 :207,17 3,215,207,074,141,061

50250 :217,207,173,214,207,106,174

502 56 :141,216,207,173,217,207,217

50262 :074,141,217,207,173,216,090

50268 :207,106,141,216,207,17 3,118

50274 : 217,207,074,141,217,207,137

50230 :173, 216,207,106,141,216,139

50286 :207,173,213,207,074,141,101

50292 :219,207,173,212,207,106,216

50298 :141,218,207,173,219,207,007

50304 :074,141,219,207,173,218,136
50310 :207,106,141,218,207,173,162

50316 :219,207,074,141,219,207,183
503 22 :173,218,207,106,141,218,185

503 28 :207,173,214,207,041,007,23 3

50334 :141,220,207,173,216,207,042
50340 :010,046,217,207,010,046,188

50346 :217,207,010,141,210,207,138

503 52 :046,217,207,173,217,207,219

50358 :141,211,207,173,210,207,051

50364 :010,046,217,207,010,046,212

50370 :217,207,109,210,207,141,005

503 76 : 216,207,17 3,211,207,109,043

50382 :217,207,141,217,207,173,08s

50388 :216,207,010,046,217,207,091

50394 :010,046,217,207,010,046,242

50400 :217,207,141,216,207,173,105

50406 :218,207,010,046,219,207,113

50412 :010,046,219,207,010,046,006

50418 :219,207,141,218,207,024,2 34

50424 :173,216,207,109,218,207,098

50430 :141,208,207,173,217,207,127

5043 6 :109,219,207,141,209,207,072

50442 :024,173,220,207,109,208,183

50448 :207,141,208,207,169,000,180

50454 :109,209,207,141,209,2 07,080

50460 :024,169,032,109,209,207,010

50466 :141,209,207,17 3,208,207,155

50472 :13 3,251,173,209,207,133,122

50478 :252,17 3,212,207,041,007,170

50484 :141,225,207,056,169,007,089

50490 :237,225,207,141,225,207,020

50496 :169,000,141,206,207,056,075

5 0502 :173,2 2 5,207,046,206,207,110

50508 :206,2 25,207,016,245,160,111

50514 :000,173,2 27,205,201,005,125

50 5 20 :240,090,201,002,240,064,157

505 26 :201,004,208,003,076,180,254

505 3 2 :197,173,228,206,240,010,130

50538 :177,251,013,206,207,145,081

50544 :251,076,180,197,173,227,192

5 0550 :205,201,001,240,018,173,188

50 5 56 : 206,207,073,25 5,141,206,188

5 0562 :207,177,251,045,206,207,199

50568 :145,251,076,180,197,17 7,138

50574 :251,045,206,207,240,032,099

50580 :177,251,013,206,207,145,12 3

50586 :251,076,180,197,177,251,006

50592 :045,206,207,240,015,17 3,022

50598 :206,207,073,255,141,206,230

50604 :207,17 7,2 51,045,206,207,241

50610 :145,251,177,251,141,224,087

50616 :205,096,165,197,201,004,028

506 22 :208,046,169,000,133,170,148

506 28 :169,03 2,133,171,160,000,09 3

50634 :152,145,170,056,165,170,036

50640 :233,255,141,212,206,165,140

50646 :171,233,063,013,212,206,088

506 5 2 :240,016,024,165,170,105,172

50658 :001,13 3,170,165,171,105,203

50664 :000,13 3,171,076,200,197,241

50670 :096,16 5,197,170,201,028,071

506 76 : 208,008,169,015,141,212,229

50682 :206,076,010,198,201,021,194

50688 :208,104,169,240,141,212,050

5 0694 :206,076,034,198,238,214,204

50700 :206,17 3,214,206,045,212,044

50706 :206,201,015,208,03 5,17 3,088

50712 :214,206,041,240,141,214,056

50718 :206,076,058,198,024,173,253

50 724 : 214,206,105,016,141,214,164

507 30 :206,045,212,206,201,2 40,128

507 36 :208,008,173,214,206,041,130

50742 :015,141,214,206,169,000,031

50748 : 133,170,169,004,133,171,072

50754 :173,214,206,160,000,145,196

50760 :170,056,165,170,23 3,231,07 3

50766 :141,212,206,165,171,233,182

50772 :007,013,212,206,176,016,202
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49926 ,168 , 170 , 141 , 214 , 205 , 142 , 022 
49932 ,222 , 205 , 14~ , 221 , 205 , 032 , 013 

49938 ,022 , 196,174 , 222 , 205,172,241 
49944 , 221 , 205 , 173 , 224 , 205 , 045 , 073 
49950 , 206 , 207 , 240 , 012 , 173 , 216 , 060 
49956 ,205 , 025 , 000 , 008 , 153 , 000 , 171 
49962 , 008 , 076 , 057 , 195 , 173 , 216 , 255 
49968 ,205 , 073 , 255 , 057 , 000 , 008 , 134 
49974 , 153 , 000 , 008,078 , 216 , 205,202 
49980 ,208 , 006 , 169 , 128 , 141 , 216 , 160 
49986 ,205,200 , 024 , 173,250,206,100 
49992 , 105 , 001 , 141,250 , 206 , 173 , 180 
49998 ,251 , 206 , 105 , 000 , 141 , 251 , 008 
50004 ,206 , 232 , 224 , 024,208,177 , 131 
50010 ,162 , 000 , 173 , 218 , 205 , 141 , 221 
50016 , 250 , 206,173 , 219 , 205 , 141 , 010 
50022 , 251 , 206,238,248 , 206 , 162 , 133 
50028 , 000 , 238,214 , 205,173 , 214 , 128 
50034 , 205 , 201 , 021 , 144 , 148 , 169 , 234 
50040 , 001 , 141 , 227 , 205 , 096 , 169 , 191 
50046 , 128 , 141 , 226 , 206,172 , 224 , 199 
50052 ,206 , 185 , 000 , 008 , 045 , 226 , 034 
50058 , 206 , 240 , 008 , 169 , 001 , 141 , 135 
50064 , 228 , 206 , 076,157 , 195 , 169 , 151 
50070 , 000 , 141 , 228 , 206 , 076 , 157 , 190 
50076 ,195,173,227,205 , 201 , 003 , 136 
50082 , 208,039 , 173 , 141 , 002 , 208 , 165 
50088 , 008 , 169 , 001 , 141 , 228 , 206 , 153 
50094 ,076 , 182 , 195 , 169 , 000 , 141 , 169 
50100 ,228 , 206 , 024 , 173 , 250 , 206 , 243 
50106 , 105 , 011 , 141 , 250 , 206 , 173 , 048 
50112 , 251,206 , 105 , 000 , 141 , 251 , 122 
50118 , 206 , 032 , 022 , 196 , 096 , 142 , 124 
50124 , 216 , 206 , 032 , 022 , 196 , 174 , 026 
50130 ,216 , 206 , 024 , 173 , 250 , 206 , 005 
50136 , 105 , 001,141 , 250,206 , 173,068 
50142 ,251,206 , 105 , 000 , 141 , 251 , 152 
50148 , 206 , 110 , 226 , 206 , 208 , 152 , 056 
50154 , 238 , 224 , 206 , 232 , 224 , 003,081 
50160 ,240 , 003 , 076 , 125 , 195 , 162 , ~17 

50166 , 000 , 238 , 248,206 , 056 , 173 , 143 
50172 ,250 , 206 , 233 , 024,141 , 25~,076 

50178 , 206 , 173 , 251 , 206 , 233 , 000 , 047 
50184 , 141 , 251 , 206 , 172 , 224 , 206 , 184 
50190 ' 192 , 063 , 144 , 001~096,076 , 074 
50196 ,125 , 195 , 173,250 , 206 , 141 , 086 
50202 ,250 , 207 , 173 , 251 , 206 , 141,230 
50208 , 251 , 207 , 173 , 248 , 206 , 141 , 234 
50214 ,248 , 207 , 169 , 000 , 141 , 249,028 
50220 , 207 , 173,250 , 207 , 141 , 212 , 210 
50226 , 207 , 173 , 251 , 207 , 141 , 213 , 218 
50232 ,207 , 173 , 248 , 207 , 141 , 214 , 222 
50238 , 207 , 173 , 249 , 207 , 141 , 215 , 230 
50244 ,207 , 173 , 215 , 207 , 074,141 , 061 
50250 ,217 , 207 , 173 , 214 , 207 , 106 , 174 
50256 , 141 , 216 , 207 , 173 , 217 , 207 , 217 
50262 , 074 , 141 , 217 , 207 , 173 , 216 , 090 
50268 ,207 , 106 , 141 , 216 , 207 , 173 , 118 
50274 , 217 , 207 , 074,141 , 217 , 207 , 137 
50280 , 173 , 216 , 207 , 106,141 , 216 , 139 
50286 ,207 , 173 , 213 , 207 , 074,141, 101 
50292 ,219 , 207 , 173 , 212,207 , 106 , 216 
50298 ,141 , 218 , 207 , 173 , 219,207 , 007 
50304 ,074 , 141 , 219 , 207 , 173 , 218 , 136 
50310 ,207 , 106 , 141,218 , 207 , 173 , 162 
50316 , 219 , 207 , 074 , 141 , 219 , 207 ,183 
50322 , 173 , 218 , 207 , 106 , 141 , 218 , 185 
50328 ,207,173 , 214 , 207 , 041 , 007,233 
50334 ,141 , 220 , 207 , 173 , 216 , 207 , 042 
50340 , 010 , 046 , 217 , 207,010 , 046 ,1 88 
50346 , 2 17 , 207 , 010 ,1 4 1, 210 , 207 , 138 

50352 , 046 , 217 , 207 , 173 , 217 , 207 , 219 
50358 , 141, 21 1, 207, 173 , 210 , 20 7 , 051 
50364 , 010 , 046 , 217 , 207 , 0 10 , 046 , 212 
50370 , 217 , 207 ,1 09 , 210, 207 , 1 41 , 005 
50376 , 216 , 207 , 173 , 211, 207 , 109 , 043 
50382 , 217 , 207 ,1 41, 217, 207, 173 ,088 
50388 , 216 , 207 , 010 ,046 , 21 7 , 207 , 091 
50394 , 010 , 046 , 217 , 207 , 0 10 , 0 4 6 , 242 
50400 , 21 7 , 207 , 141 , 216 , 207 , 173 , 105 
50406 , 218 , 207 , 010, 04 6 , 219 , 207,1 13 
50412 , 010 , 046 ,219,2 0 7, 01 0 , 046 , 00 6 
50 418 , 219 ,207 , 141,218 , 207 , 024 , 234 
50424 , 173 , 216 , 20 7 , 10 9 , 218 , 207 , 098 
504 30 , 141, 208 , 207 ,1 7 3, 2 17 , 207 ,1 27 
50436 , 109 , 219 , 207 , 141, 209 , 207 , 072 
50442 , 024 ,1 73,220 , 207 , 109 , 208 , 183 
50448 ,207 , 141, 208,207 , 169 , 000 , 180 
50454 , 109 , 209,207,141 , 209 , 207 , 080 
50460 , 024 , 169 , 032,109 , 209 , 207 , 010 
50466 ,141 , 209 , 207 , 173 , 208 , 207 , 155 
50472 , 133 , 251 ,1 73 , 209 , 207 ,1 33 , 122 
50478 :252 , 173 , 212 , 207 , 041 , 007,170 
50484 : 141 , 225 , 207 , 056 , 169 , 007,089 
50490 : 237 , 225 , 207 ,1 41 , 225 , 207 , 020 
50496 :169 , 000 , 14 1, 206 , 207 , 056 , 075 
50502 : 173 , 225 , 207 , 046 , 206 , 207 , 110 
50508 , 206 , 225 , 207 , 016 , 245 , 160 , 111 
50514 : 000 , 173 , 227 , 205,201 , 005,125 
50520 : 240 , 090 , 201 , 002,240,064 ,1 57 
50526 : 201, 004, 208 , 00 3 , 076 ,180 , 254 
50532 : 197 , 173 , 228 , 206 , 240 , 010 , 130 
50538 : 177 , 251 , 0 13 , 206 , 207 , 145 , 081 
50544 : 251 , 076 ,1 80 ,1 97 , 173 , 227 , 192 
50550 : 205 , 201 , 001, 240 , 018 , 173 , 188 
50556 : 206 , 207,073 , 255 , 141 , 206 , 188 
50562 : 207 , 177,251 , 045 , 206 , 207 , 199 
50568 :145 , 251 , 076 , 180 , 197 , 177 , 138 
50574 : 251 , 045 , 206 , 207 , 240 , 032 , 099 
50580 :1 77 , 251 , 013 , 206 , 207 , 145 , 123 
50586 : 251 , 076 ,180 ,1 97 , 177 , 251 , 006 
50592 : 045 , 206 , 207 , 240 , 015 , 173 , 022 
50598 : 206 , 207 , 073,255 , 141 , 206 , 230 
50604 : 207 , 177 , 251,045 , 206 , 207 , 24 1 
50610 : 145 , 251. 177 , 251, 141 , 224 , 087 
50616 : 205 , 096 , 165 , 197 , 201 , 004 , 028 
50622 : 208 , 046 , 169 , 000 , 133 , 170 , 148 
50628 :169 , 032 , 133 , 171 , 160 , 000 , 093 
50634 :1 52 , 145 ,1 70 , 056 , 165 , 170 , 036 
50640 : 233 , 255 , 1 41 , 212 , 206 , 165 , 140 
50646 : 17 1, 233 , 063 , 01 3 , 212 , 206 , 088 
50652 : 240 , 016,024 , 165 ,1 70 , 105 , 172 
50658 :001, 133 ,1 70 ,1 65 ,1 71,105 , 203 
50 664 : 000 , 133 , 17 1, 076 , 200 , 197 , 241 
50670 : 096 , 165 , 197 , 170 , 201, 028 , 071 
50676 : 208 , 008 , 169 , 015 , 14 1, 212 , 229 
50682 : 206 , 076 , 010 , 198 , 201, 021, 194 
50688 : 208 , 104 , 169 , 240 , 141 , 21 2 , 050 
50 69 4 :206 , 076 , 034, 198 , 238 , 214 , 204 
50700 : 206 , 173,214 , 206,045 , 212 , 044 
50706 : 206 , 201 , 015 , 208 , 035 , 173,088 
50712 : 214 , 206 , 041 , 240 , 141 , 214 , 056 
50718 : 206 , 076 , 058 , 198 , 024 ,1 73 , 253 
50724 , 214 , 206 , 105 , 016 , 141 , 214 , 164 
50730 : 206 , 045 , 212 , 206 , 201, 240 , 128 
50736 :208 , 008 , 173 , 214 , 206 , 041 , 130 
50742 : 015 , 141 , 214,206 , 169 , 000 , 031 
50748 : 133 , 170 , 169,004 , 133 , 171 , 072 
50754 : 173 , 214 , 206,160 , 000 , 145 , 196 
50760 : 170 , 056 , 165 , 170,233 , 231 , 073 
50766 :1 41 , 212, 206 ,1 65 , 171,23] , 182 
50772 : 007 , 013 , 212 , 206 , 176 , 016 , 202 
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50778 :024,16s,170,105,001,13 3, 176

50784 :170,165,171,105,000,13 3,072

50790 :171,076,066,198,096,160,101

50796 :128,18 5,119,198,153,064,187

50802 :008,136,016,247,096,255,104

50808 :2 55,255,19 2,000,003,19 2,249

50814 :000,003,192,000,003,192,004

50820 :000,003,192,000,003,19 2,010

50826 :000,003,192,000,003,192,016

50832 :000,003,19 2,000,003,192,02 2

50838 :000,003,192,000,003,192,028

50844 :000,003,192,000,003,192,034

50850 :000,003,192,000,003,19 2,040

50856 :000,003,19 2,000,003,192,046

50862 :000,003,192,000,003,2 55,115

50868 :255,25 5,000,000,048,000,226

50874 :000,060,000,000,063,000,053

50880 :000,062,000,000,055,000,05 3

50886 :000,003,128,000,001,192,010

50892 :000,000,2 24,000,000,000,172

50898 :000,000,000,000,000,000,210

50904 :000,000,000,000,000,000,216

50910 :000,000,000,000,000,000,222

50916 :000,000,000,000,000,000,228

50922 :000,000,000,000,000,000,2 34

509 28 :000,000,000,000,000,000,240

50934 :000,000,000,000,000,000,246

50940 :000,169,012,141,033,208,047

50946 :169,147,032,210,255,169,216

50952 :021,141,024,208,169,027,086

50958 :141,017,208,169,000,141,178

50964 :208,205,133,180,141,207,070

50970 :205,141,206,205,133,195,087

50976 :169,216,133,196,169,004,151

50982 :133,181,162,000,160,000,162

50988 :169,128,141,210,205,140,013

50994 :206,205,172,207,205,185,206

51000 :000,008,140,207,205,172,020

51006 :206,205,045,210,205,240,149

51012 : 011,169,001,145,195,169,246

51018 :160,145,180,076,088,199,154

51024 :169,000,145,195,169,160,150

51030 :145,180,024,165,195,105,132

51036 :001,133,195,165,196,105,119

51042 :000,133,196,024,165,180,028

51048 :105,001,133,180,16 5,181,101

51054 :105,000,133,181,078,210,049

51060 :205,17 3,210,205,240,003,128

51066 :076,049,199,238,207,205,072

5107 2 :169,128,141,210,205,232,189

51078 :2 24,003,144,167,024,165,093

51084 :180,105,016,133,180,165,151

51090 :181,105,000,133,181,024,002

51096 :165,195,105,016,133,195,193

51102 :165,196,105,000,133,196,185

51108 :162,000,238,208,205,173,126

51114 :208,205,201,021,176,003,216

51120 :076,049,199,096,169,001,254

51126 :141,238,002,096,165,197,253

51132 : 201,041,240,001,096,169,168

51138 :000,032,189,2 5 5,169,004,07 5

51144 :170,160,255,032,186,255,234

51150 :032,19.2,25 5, 162,004,0 32,115

51156 :201,255,176,003,076,220,119

51162 :199,096,169,008,032,210,164

51168 : 255,169,013,032,210,255,134

51174 :162,000,169,001,141,204,139

51180 :205,169,000,141,250,206,183

51186 :169,000,141,251,206,169,154

51192 :199,141,248,206,169,005,192

51198 :141,227,205,142,242,002,189

51204

51210

51216

51222

51228

51234

51240

51246

51252

51258

51264

51270

51276

51282

51288

51294

51300

51306

51312

51318

51324

51330

51336

51342

51348

51354

51360

51366

51372

51378

51384

51390

51396

51402

51408

51414

51420

51426

51432

51438

51444

51450

51456

51462

51468

51474

51480

51486

51492

51498

51504

51510

51516

51522

51528

51534

51540

51546

51552

032,

173,

:240,

:204,

:041,

255,

:205,

205,

:173,

:250,

:000,

:200,

:224,

:205,

:202,

152,

.141,

202,

:233,

251,

:206,

206,

001,

024,

105,

169,

013,

200,

032,

002,

202,

002,

032,

162,

255,

032,

167,

001,

002,

189,

169,

162,

255,

240,

170,

000,

181,

:062,

003,

:173,

165,

:165,

:024,

:063,

;096,

022,

224,

012,

205,

200,

045,

014,

201,

250,

206,

141,

173,

045,

041,

205,

032,

204,

205,

006,

206,

206,

201,

200,

173,

250,

000,

199,

032,

169,

231,

160,

208,

174,

186,

172,

169,

032,

002,

032,

162,

255,

000,

255,

096,

001,

169,

133,

160,

003,

173,

064,

170,

171,

165,

165,

056,

200,

013,

013,

196,

205,

173,

141,

173,

202,

204,

128,

206,

173,

251,

202,

144,

031,

168,

210,

205,

056,

141,

233,

248,

255,

224,

250,

206,

141,

141,

210,

013,

255,

255,

248,

168,

255,

160,

000,

213,

174,

186,

172,

169,

133,

160,

165,

096,

032,

180,

000,

177,

062,

003,

105,

105,

180,

181,

165,

205,

200,

013,

174,

045,

202,

202,

204,

205,

205,

240,

105,

251,

206,

205,

010,

009,

032,

255,

169,

173,

250,

000,

206,

240,

045,

206,

173,

251,

248,

255,

032,

096,

136,

096,

002,

173,

002,

162,

255,

168,

255,

160,

032,

253,

06 3,

197,

169,

133,

169,

177,

180,

003,

145,

001,

000,

105,

105,

170,

165,

205,

013,

242,

206,

205,

205,

205,

141,

173,

020,

001,

206,

076,

009,

173,

128,

210,

169,

000,

250,

206,

141,

173,

003,

176,

105,

251,

206,

206,

076,

210,

174,

208,

173,

160,

169,

03 2,

000,

096,

002,

173,

002,

133,

169,

03 2,

201,

000,

171,

096,

170,

141,

145,

170,

133,

133,

001,

000,

233,

171,

144,

013,

002,160

207,046

013,093

076,031

073,156

202,060

204,021

024,096

141,160

105,225

001,227

128,219

202,106

141,125

255,136

001,145

141,192

206,174

173,097

251,176

248,131

076,087

031,045

007,139

206,095

232,065

169,012

001,241

255,027

240,182

253,174

167,004

001,191

002,251

189,157

160,192

173,253

160,131

169,024

032,000

254,252

253,203

216,120

022,174

133,139

169,094

133,223

141,091

064,151

180,096

024,115

170,030

171,037

133,162

133,068

255,114

233,175

193,140

013,001

Program 3:
BASIC Portion Of Hi-Res Graphics Editor

5 INPUT "{CLR}JOYSTICK SPEED (1-10)";JS$

:rem 137

6 IF VAL(JS$)<10R VAL(JS?)>10 THEN5

:rem 192

7 POKE752,11-VAL(JS$) :rem 180

8 FOR T= 2048TO2048+64:POKET,0:NEXT

:rem 22

86 COMPUTE! May 1984

50778 :024,165 , 170,105 , 001 , 133 , 176 
50784 : 170 , 165 , 171 , 105 , 000 , 133,072 
50790 :171 , 076 , 066 , 198 , 096 , 160 , 101 
50796 :128 , 185 , 119 , 198 , 153 , 064 , 187 
50802 : 008 , 136 , 016 , 247 , 096 , 255 , 104 
50808 : 255,255 , 192,000 , 003 , 192 , 249 
508 14 :000 , 003 , 192 , 000 , 003 , 192,004 
50820 : 000 , 003 , 192 , 000 , 003 , 192 , 01@ 
50826 : 000,003 ,192,000,003 , 192 , 016 
508~2 : 000 , 003,192 , 000 , 003 , 192 , 022 
50838 : 000,003 , 192 , 000 , 003 , 192,028 
50844 : 000,003 , 192,000 , 003 , 192,034 
53850 :000,003,192,000 , 003 , 192 , 040 
50856 : 000 , 003 , 192,000 , 003 , 192 , 046 
50862 : 000 , 003 , 192 , 000 , 003 , 255 , 11 5 
50868 : 255 , 255 , 000 , 000 , 048 , 000 , 226 
50874 : 000,060,000 , 000 , 063 , 000 , 053 
50880 : 000,062,000,000 , 055,000 , 053 
50886 :000 , 003,128,000,001 , 192,010 
50892 : 000 , 000,224 , 000 , 000 , 000 , 172 
50898 :000 ,000, 000,000 , 000 , 000 , 210 
50904 :000 , 000 , 000,000 , 000 , 000 , 216 
509 10 : 000 , 000 , 000 , 000 , 000 , 000 , 222 
50916 : 000 , 000 , 000,000 , 000 , 000 , 228 
50922 :000 , 000,000,000,000 , 000 , 234 
50928 :000 , 000 , 000 , 000,000 , 000,240 
50934 :000 ,000, 000 , 000 , 000,000,246 
50940 :000 ,1 69 ,012,141, 033,208, 04 7 
50946 : 169 ,1 47 , 032,210 , 255 , 169,216 
50952 : 021 ,1 41 ,024,208 , 169 , 027 , 086 
50958 :141 , 017 , 208 , 169 , 000 , 141 , 178 
50964 :208 , 205 , 133,180 , 141 , 207 , 070 
509 70 :205 ,141, 206 , 205 ,1 33 , 195,087 
509 76 :1 69 ,21 6 ,1 33, 1 96 ,1 69 , 004 ,1 51 
50982 :1 33 ,18 1, 162 , 000 ,1 60, 000 ,1 62 
50988 :169 ,1 28 , 141,210 , 205 , 140 , 0 1 3 
50994 :206 , 205,172,207 , 205,185 , 206 
51000 :000 , 008 , 140,207 , 205 , 172 , 020 
51006 :206 , 20 5 , 045,210 , 205 , 240 , 149 
510 1 2 : 01 1 ,1 69 , 001,145 ,1 95 , 169 , 24 6 
510 18 :160,145 , 180,076 , 088 ,1 99 ,1 54 
51024 : 169,000, 1 45 , 195,1 69 , 160,150 
51030 :145,180 , 024,165 , 195 , 105 , 132 
51036 : 001,133,195 , 165 , 196 , 105,119 
51 04 2 : 000, 13 3 , 196 , 024 , 165 , 180,028 
51048 :1 0 5 ,001 , 1 33 , 180 ,1 65 ,18 1 ,1 01 
51054 :1 05 , 0 00,1 33 ,181, 0 78 , 210 , 0 49 
51060 :205 ,1 73,210,205 , 240 , 003 , 128 
51066 :076 , 049 , 199 , 238 , 207 , 205,072 
51072 : 169 ,1 28 , 141,210 , 205 , 232 , 189 
51078 :224,003,144,167 , 024 , 165 , 093 
51084 :180 , 105 , 016,133, 180,165 , 151 
51090 :181 , 105 , 000 , 133,181,024 , 002 
51096 :165,195 , 105 , 016, 1 33 , 195 , 193 
51102 :165 , 196 , 105 , 000,133 , 196 , 185 
51108 :162 , 000,238 , 208,205,173,126 
51114 : 208 , 205 , 201 , 021,1 76 , 003 , 216 
51120 : 076 , 049 , 199 , 096 ,1 69,001 , 254 
51126 : 141, 238 , 002 , 096 , 165 , 197,253 
51132 :201 , 041,240 , 001 , 096,169,168 
51 1 38 :000,032 , 189,255 , 169,004,075 
51144 :170 , 160 , 255,032 , 186,255,234 
51 1 50 :032 , 192 , 255 , 162 , 004 , 032,115 
511 56 :201, 255 , 176 , 003 , 076 , 220 , 119 
51 162 : 199 , 096 , 169 , 008 , 032 , 210 , 164 
51 168 :255 , 169 , 013 , 032 , 210 , 255,134 
51174 : 162 , 000 , 169 , 001 , 141 , 204,139 
51 180 :205 , 169,000 , 141 , 250,206,183 
51186 : 169 , 000 ,1 41 , 251 , 206 , 169 , 154 
511 92 : 199 , 14 1 , 248 , 206 , 169 , 005 , 192 
511 98 : 1 41, 227 , 205 , 142 , 242,002,189 

86 COMPUTE! Moy1984 

51204 :032 , 022 , 196 , 174,242,002 , 160 
51 210 : 173,224 , 205 , 045 , 206 , 207,046 
51216 :240 , 01 2 , 173 , 202 , 205 , 013,093 
51222 :204,205 , 141 , 202 , 205 , 076 , 031 
51228 : 041 , 200 , 173 , 204,205 , 073 , 156 
51234 :255 , 045,202,205 ,1 4 1, 20 2 ,060 
51240 : 205 , 014 , 204 , 205 ,1 73 , 204 ,021 
51246 : 205 , 201, 128 , 240 , 020, 024, 096 
51 252 : 173 , 250 , 206 ,10 5 , 001 ,141 , 160 
51258 : 250 , 206 ,1 73 , 251, 206 ,105 ,2 25 
51264 : 000,141 , 251 , 206 , 076,001 , 2 27 
51270 : 200 , 173,202,205 , 009,128 , 219 
51276 : 224,045 , 144 , 010 , 173 , 202 ,106 
51 282 : 205 , 041, 031 , 009 , 128 ,141,1 25 
51288 : 202 , 205 ,1 68 , 0 3 2 , 21 0 , 255 ,1 36 
51 294 : 152 , 032 , 210 , 255 ,1 69 ,001 ,145 
51300 :141 , 204 , 205,169 , 000 , 141 ,1 92 
51306 : 202 , 205 , 056 , 173,250 , 206 ,1 74 
51312 :233 , 006,141 , 250,206,173 , 097 
51318 :251 , 206 , 233 , 000 ,1 41,251 , 1 76 
51324 :206 , 206 , 248 , 206 ,1 7 3, 248 ,131 
5 1330 : 206,201, 255 , 240,003 ,076 ,087 
51336 : 001,200 , 224 , 045 , 176 , 031 , 045 
51342 : 024 , 173,250 , 206 ,1 05 , 007 , 139 
51348 : 141,250,206,173 , 251,206,095 
51354 :105 , 000 , 141,251 , 206 , 232,065 
51360 :169 , 199 , 141,248 , 206 , 169 , 012 
51366 :0 13 , 032 , 210 , 255 , 076 , 001, 241 
51372 : 200,169 , 013 , 032,210,255 , 027 
51378 : 032 , 231 , 255 , 096,174 , 240 , 182 
51384 :002,160 , 255,136 , 208 , 253 , 174 
51390 : 202 , 208 , 248,096 , 1 73,167 , 004 
51396 : 002 , 174,168 , 002 , 160 , 001 , 19 1 
51 402 :032 , 186 , 255,173 , 169,002 , 25 1 
51408 :162 , 172,160 , 002,032,189 ,1 57 
51414 :255 , 169,000 , 162,000 , 160 , 192 
51420 :032 , 032 , 213 , 255,096,173 , 253 
51426 :167,002 , 174 , 168 , 002 , 160 , 131 
51432 :001 , 032 , 186 , 255,173 , 169,024 
51438 :002 , 162 ,1 72 ,1 60 , 002 , 032 , 000 
51444 :189 , 255 , 169,032,133 , 254,252 
51450 :169 , 000 , 133 , 253 , 169 , 253,203 
51456 :162,255,160 , 063,032 , 216 , 120 
51 462 : 255 , 096 , 165,197 , 201 , 022 , 174 
51468 :240 , 001 , 096,169 , 000 , 133 , 139 
51474 :170 , 169,032,133,171 , 169 , 094 
51480 :000 , 133 , 180,169 , 096 , 133,223 
51486 :181 , 160 , 000,177 , 170,141,091 
51492 : 062 , 003,177 , 180 , 141 , 064,151 
51498 :003 , 173,062,003,145,180 , 096 
51504 :173 , 064,003,145,170 , 024 , 11 5 
51510 :165 ,1 70 , 105 , 001,133,170 , 030 
51516 :165 , 171 , 105 , 000,133,17 1, 037 
51522 :024 , 165 , 180 , 105,001 , 133,162 
51528 : 180 , 165 , 181 , 105,000 , 133 , 068 
51534 :181 , 056 , 165 , 170,233,255 , 114 
51540 : 141 , 200 , 205 , 165 , 171,233 , 175 
51546 :063 , 0 13 , 200 , 205,144,193 , 140 
51552 :096 , 0 1 3 , 013 , 013,013,01 3,001 

Program 3: 
BASIC Portion Of Hi-Res Grap hics Editor 

5 INPUT .. [CLR)JOYSTICK SPEED (1 - 10)" ; JS$ 
: rem 137 

6 IF VAL(JS$)<10R VAL(JS$»10 THEN5 
:rem 192 

7 POKE752 , 11 - VAL(JS$ ) :rem 180 
8 FOR T= 2048T02048+64 : POKET , 0 : NEXT 

: rem 22 



10 SYS50624

11 SYS49152

12 GETA5:IF PEEK(197)<>3THEN12

13 FOR T= 1 TO 300:NEXT

15 SYS50941

16 VI=53 248:POKEVI+21,1:POKEVI,21

16,PEEK(VI+16)OR1:POKEVI+1,100

:rem 97

rem 102

rem 199

rem 188

rem 104

POKEVI+

:rem 51

rem 23817 POKE2040,32

20 SC= 1024:PX=0:PY=0:CN=0:OS=55296:OC=PE

EK(OS) :rem 24

30 GET A$:IF A$=""THEN CN=CN+1 :rem 65

31 IF PEEK(197)=4 THEN FOR T=2048TO2048+6

4:POKET,0:NEXT:SYS50941 :rem 196

32 IF PEEK(197)=3THENPOKE198,0:FORT=1TO30

0:NEXT:GOTO11 :rem 62

33 IF A$="{L}"THEN GOSUB 300:SYS51394:GOS

UB400:SYS50941 :rem 242

34 IF A$="[HOME}"THEN GOSUB300:SYS51425:G

OSUB400:SYS50941 :rem 245

40 IF CN= 2 THEN POKE SC,PEEK(SC)OR128:CN

=0 :rem 147

50 IF CN= 1 THEN POKE SC,PEEK(SC)AND127

:rem 140

60 IF(PEEK(56320)AND16)<>0 THEN 65:rem 58

61 IF PEEK(653)THEN POKESC+54272,0:SH=1:G

OSUB200:GOTO 65 :rem 246

63 POKESC+54272,1:SH=0:GOSUB 200 :rem 72

65 IF 15-PEEK(56320)=0 THEN 79 :rem 15

66 FL=0:OC=PEEK(SC+54272):OS=SC+54272

:rem 141

70 ON 15-PEEK(56320)AND15GOSUB 80,90,95,1

00,120,130,140,150,160,170 :rem 16 3

72 POKESC,(PEEK(SC)OR128) :rem 243

75 SC=1024+40*Y+X :rem 155

79 GOTO 30 :rem 12

80 Y =Y+(Y>0):RETURN :rem 180

90 Y=Y-(Y<20):RETURN :rem 231

95 RETURN :rem 78

100 X=X+(X>0):RETURN :rem 218

110 RETURN :rem 114

120 Y=Y+(Y>0):X=X+(X>0):RETURN :rem 72

130 Y=Y-(Y<20):X=X+(X>0):RETURN :rem 123

140 RETURN :rem 117

150 X=X-(X<23):RETURN :rem 20

160 Y=Y+(Y>-0):X=X-(X<23):RETURN :rem 174

170 Y=Y-(Y<20):X=X-(X<23):RETURN :rem 180

200 BO=Y*3+INT(x/8) :rem 60

210 BT= 2J(7-(X-INT(X/8)*8)):P=64*PEEK(20
40J+BO :rem 49

220 IF SH=0 THENPOKEP,PEEK(P)ORBT:GOTO230

:rem 10

225 POKEP,PEEK(P)AND(255-BT):SH=0:rem 207

230 RETURN :rem 117

300 PRINT"{BLK}[7 RIGHT}{CLR}{RVS]D{OFF}I

SK OR {RVS}T{OFF}APE" :rem 144

301 GET J$:IF J$=""THEN301 :rem 93

302 IF J$o"D"AND J$o"T"THEN 301: rem 170

303 INPUT "FILENAME";FI$ :rem 153

305 IF LEFT$(J$,1)="D11THEN D=8:GOTO310

:rem 70

306 D=l :rem 75

310 FOR T= 684 TO 684+LEN(FI$)-1:POKET,AS

C(MID${FI?,T-683,1)):NEXT :rem 150

320 POKE679,D:POKE680,D:POKE681,LEN(FI$):

POKE682,172:POKE683,2 :rem 159

325 RETURN :rem 122

400 OPEN15,8,15:INPUT#l5,A$,B$,CS,D$:PRIN

TA$;" ";B$" ";C$;" ";C$;" ";D$:rem52

405 CLOSE15 :rem 117

410 FOR T= 1T0 3000 :NEXT :RETURN:rem 55®

HEALTHY

COMPUTING!!

TOTAL FITNESS

PROGRAMS

Your computer can help

you and your loved ones

live longer and enjoy life

more.

Call or send for a FREE

catalog of health-related

programs:

* Diet/Nutrition

* Exercise/Aerobics

* Health Education

* Self-Improvement

* Psychology

* Games

Programs for all ages!

CTRL Health Software

18653 Ventura Blvd., #348

Tarzana, CA 91356

(818) 788-0888

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 .35/35.00 30/300.00

C-10 .50/12.50 .35/35.00 30/300.00

C-20 .55/13.75 .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 -

\with Cassette Orders Only\

12-249 Cases .20 Ea. 250-.13Ea.

12 Labels tor .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

SOPHISTICATED SOFTWARE

OF AMERICA"

PRESENTS

GRAFK - ARTIST"

(Commodore 64" version)

THE LATEST IN EDUCATIONAL

GRAPHICS SOFTWARE DESIGNED

WITH THE CONSUMER IN MIND

CREATE EXTRAORDINARY

COLOR - GRAPHICS
USING THE:

# Joystick Mode • Program Mode

• Program to Picture Utility (lor your basic or

machine-language programs)

GRAFK- ARTIST" provides comprehemive

• Reference Card • Help Screens

• Introduction Tutorial • Demo's

NO COMPUTER EXPERIENCE

IS NECESSARY

Children, parents, artists, educators u-.ll enjoy

the case-of-use and options

GRAFIX-ART1ST" provide*.

NOWAVAILABLE - Grafix-Printed

COMING SOON - Lesson-Designer™

Dultr and Distributor Inquiries Invited

196 Ross Rd.

King of Prussia. PA 19406

(215) 265-2277

oi Comfix^dkn

10 SYS50624 : rem 97 
11 SYS49 1 52 :rem 1 ~2 
12 GETA$ : IF PEEK(197)<>3THEN12 :rem 199 
13 FOR T= 1 TO 300 :NEXT : rem IBB 
15 SYS509 41 : rem 104 
16 VI=5324B : POKEVI+21,1: POKEVI,21 : POKEVI + 

16 , PEEK(VI+16)OR1 : POKEVI+1,100 :rem 51 
1 7 POKE2040,32 : rem 23B 
20 SC= 1024:PX=0:PY=0:CN=0: 0S =5 5 296 : 0C=PE 

EK(OS) :rem 24 
30 GET A$ : I F A$= ''''THEN CN=CN+1 : rem 65 
31 IF PEEK(197)=4 THEN FOR T=20 4BT02~4B+6 

4:POKET,0 : NEXT:SYS50941 : rem 196 
32 IF PEEK( 197)=3THENPOKE198 , 0:FORT=lT030 

0 : NEXT : GOT011 : rem 62 
33 IF A$="[L] "THEN GOSUB 300 : SYS51394:GOS 

UB400 :SYS50941 : rem 242 
34 IF A$=" [ HOME] "THEN GOSUB300:SYS51425 :G 

OSUB400 : SYS50941 :rem 245 
40 IF CN= 2 THEN POKE SC , PEEK(SC)OR128 : CN 

=0 : rem 147 
50 IF CN= 1 THEN POKE SC , PEEK ( SC)AND127 

:rem 140 
60 IF( PEEK(56320 )AND16) <>0 THEN 65:rem 58 
61 IF PEEK(653 )THE N POKESC+54272 , 0:SH=1:G 

OSUB200 : GOTO 65 :rem 246 
63 POKESC +542 72 ,1: SH=0 : GOSUB 200 :rem 72 
65 IF 15 -PEEK(5632@) =~ THEN 79 :rem 1 5 
66 FL=0: 0C=PEEK (SC+5427 2 ): OS =SC+54272 

70 ON 15-PEEK (56320)AND1 5GOSUB 
00,120,130,140 , 150 ,1 60 ,1 70 

72 POKESC,(PEEK(SC) OR128) 
75 SC =1024+40*Y+X 
79 GOTO 30 

:re m 141 
80,90 , 95 ,1 

:rem 163 
: rem 243 
:rem 15 5 

: rem 12 

80 Y =Y+(Y>0) : RETURN : rem 180 
90 Y=Y-( Y<20) : RETURN :rem 231 
95 RETURN :rem 78 
Hl0 X=X+( X> 0) : RETURN : rem 21B 
110 RETURN : rem 114 
120 Y=Y+(Y>0) : X=X+(X>0) : RETURN :rem 72 
130 Y=Y-( Y<20) : X=X+(X>0) : RETURN :rem 123 
140 RETURN : rem 11 7 
150 X=X-(X<23):RETURN :rem 20 
160 Y=Y+(Y>-0):X=X-(X<23):RETURN :rem 174 
170 Y=Y- (Y<20) : X=X-(X <23):RETURN :rem 1B0 
200 BO=Y*3+INT(X/B ) :re m 60 
210 BT= 2t(7-(X-INT(X /B )*8»:P=64*PEEK(20 

40)+ BO :rem 49 
220 I F SH=0 THENPOKEP , PEEK ( P)ORBT:GOT02 30 

:rem Ie 
225 POKEP , PEEK(P)AND(255- BT ): SH=0:rem 207 
230 RETURN : r em 11 7 
300 PRINT "[ BLK][7 RIGHT J[ CLR](RVS] D[OFF]I 

SK OR [RVS ]T[OFF]APE" : rem 144 
301 GET J$ :IF J$=""THEN301 :rem 93 
302 IF J$ <> "D"AND J$ <> "T"THEN 301 : r e m 170 
303 INPUT "FILENAME";FI$ : rem 153 
30 5 IF LEFT$ ( J$ ,l)=" D"THEN D=8:GOT0310 

:rem 70 
306 D=1 :rem 75 
310 FOR T= 6B4 TO 6B4+LEN(FI$) - 1 : POKET , AS 

C(MID$ ( FI$,T-683 ,1»: NEXT :rem 150 
320 POKE679 , D: POKE680 ,D: POKE681 ,LEN(FI$) : 

POKE682 , 172:POKE683 , 2 :rem 159 
325 RETURN : rem 122 
400 OPEN15,8,15:INPUT# 1 5 ,A$ , B$ , C$ , D$ : PRI N 

TA$;" I' ;B$ " ";C$;" ";C$;" ";D$:rem 52 
405 CLOSE15 :rem 117 
410 FOR T= 1TO 3000 :NEXT : RETURN :rem 55© 

CASSETTES ! ! ! 
SOPHISTICATED SOF1WARE 

OF AMERICA­

PRESENTS 

TOTAL FITNESS 
PROGRAMS 

Your computer can help 
you and your loved ones 
live longer and enjoy lite 

more. 

Call or send for a FREE 
catalog of health-related 

programs: 

* Diet/Nutrition 
* Exercise/Aerobics 

* Health Education 
* Self-Improvement 

* Psychology 
* Games 

Programs for all ages! 

CTRL Health Software 
18653 Ventura Blvd. , # 348 

Tarzana , CA 91356 
(818) 788-0888 

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 l0T 100 LOT l00Q l OT 

.45/11 .25 .35/35.00 301300.00 

.50/12.50 .35/35.00 301300.00 

.55113.75 .40/40.00 351350 .00 

BASF DPS Tapes Add .05 Cents Per Tape 
- Custom Lengths AvailalJle -

.. Write For Volume Prices ... .. ............... ............. ........ 
- Norelco Cassette Cases and Labels -

[with Cassette Orders On/y l 
12-249 Casesi .20 Ea. 250- .13 Ea. 
12 Labels for .20 120 for 1.70 
1000 Pinfeed labels , 4.50 

SEND MONEY ORDERS OR CHECKS TO: 

CASS-A-TAPES 
Box 8123·C 

Kansas City, MO 64112 
816·444·4651 

GRAFIX - ARTIST­
(Comrnodonl 64" v.mon) 

THE LATEST IN EDUCATIONAL 
GRAPHICS SOFTWARE DESIGNED 

WTlli THE CONSUMER IN MIND 

CREATE EXTRAORDINARY 
COLOR - GRAPtUCS 

USING ll-IE: 

• Joystick Mode • Program Mode 

• Program to Plctur. Utility (for your basic or 
machlne-ianguage programs) 

GRAFIX- ART1~ provIdts comprch.nllve 

• Rcfcr.nce Card • Help Screens 
• Introduction Tutorial • Demo's 

NO COMPllTER EXPERIENCE 
IS NECESSARY 

OIUd...-n, parenti, artists, educaton wlU .n;oy 
the eue-of-usc and options 

GRAflX-ARTl5r provides. 

NOW AVAILABLE - Grafix-PrinterTM 

COMING SOON - l.esson·Oes lgnerTM 

0..- and DiItr1bu1Of Inqulrta In .... t.d 

198 Roos Rd. 
KIng of Pruula. PA 19406 

(215) 265-2277 



Snertle
Soon Sivakumoron

By making simple selections from a menu, a child can

change this arithmetic drill to fit his or her own tutoring

needs. Written for the unexpended VIC, versions also

are included for the Commodore 64, Atari, TI-99/4A,

Color Computer, Apple, IBM PC, and PCjr.

"Snertle" is designed to help teach children the

fundamentals of addition, subtraction, and multi

plication. A turtle named Snertle is drawn on the

screen to give encouragement and assistance to

the player.

An Individual Challenge

Snertle allows children to tailor math problems to

fit their individual abilities and weaknesses.

Snertle first asks the child to select addition, sub

traction, or multiplication problems. If addition or

subtraction is selected, the child is then asked to

choose the largest and smallest numbers to be

used in creating the problems. The largest number

that can be chosen is 99 and the smallest number

is zero.

If multiplication is chosen, the child can de

cide to practice a certain "times table," or solve

problems created randomly from 0 through the 14

times table.

For example, if the 12 times table is selected,

then one number in each question created will

always be 12. The other number will be randomly

selected from the range 0-14.

If the child chooses to attempt random multi

plication problems, he or she must define the

range of numbers (within the limits of 0 and 14)

from which the problems can be created, similar
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to the process for random addition or subtraction

problems.

Creating The Screen

In Program 1, once the necessary information is

entered, the turtle's image is POKEd onto the

screen. The two numbers used in the problem are

chosen in lines 305, 315, and 1070. The numbers

are then displayed on the screen, each digit being

four regular characters high and three wide. The

large character set is created in a series of sub

routines in lines 500-990.

The larger number is always displayed above

the smaller number to avoid negative answers to

subtraction problems. The appropriate sign for

addition, subtraction, or multiplication is drawn

on the screen by a subroutine beginning at line

6000. Next, a horizontal line is drawn under the

numbers.

Line 394 contains a FOR-NEXT loop that

clears the keyboard buffer. This prevents the child

from accidentally entering data while the turtle

and the problem are being put on the screen.

Another FOR-NEXT loop in lines 395-420

enters the user's response to the problem. Because

a GET statement is used, the RETURN key does

not have to be pressed when entering the re

sponse. An arrow will appear at the bottom of the

screen to prompt for each digit of the response.

The Turtle Smiles

Once the response is entered, Snertle checks it

against the correct answer. If the child's response

is correct the turtle will smile, GOOD! will appear

on its shell, and a high beep will sound. If the

Soon 51vokumoron 

By /llnki/lg silllple seiectiolls frolll a lIIellll , a chilri call 
challge this arithllletic ririllto l it his or her oWlltll torillg 
lIeeris. Wrillw for the IIl1expallrieri VIC, versioll s also 
are illelllderi for the COlllllloriore 64, Atari, T/-99/4A, 
Color COlliI'" Ie I' , Apple, IBM PC, allri PC}r. 

"Snertle" is designed to help teach chi ldren the 
fundamenta ls of addition, subtraction, and multi­
plication. A tu rt le named Snertle is drawn on the 
screen to give encouragement and assistance to 
the player. 

An Individual Challenge 
Snertle allows children to ta ilor math p roblems to 
fit their ind ividua l abi lities and weaknesses. 
Snertle first asks the child to select addi tion, sub­
traction, or multiplica ti on problems. If additio n or 
su btraction is se lected , the chi ld is then asked to 
choose the largest and smallest numbers to be 
used in crea ting the p roblems. The larges t number 
tha t ca n be chosen is 99 and the small est number 
is zero. 

If multiplication is chosen, the child can de­
cide to practice a certain " times table, " or solve 
problems crea ted randomly from 0 through the 14 
times table . 

For example, if the 12 times tab le is selected, 
then one number in each question created wi ll 
always be 12. The other number wi ll be randomly 
selected from the range 0-14. 

If the child chooses to attempt random multi­
plication problems, he or she must define the 
ra nge of numbers (within the limi ts of 0 and 14) 
from w hich the problems can be crea ted, sim ilar 
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to the process for random add itio n or subtraction 
problems. 

Creating The Screen 
In Program 1, once the necessa ry inforrilation is 
ente red , the turtle's image is PO KEd onto the 
screen. The two numbers used in the problem a re 
chosen in lines 305, 315, and 1070. The numbers 
are then displayed on the sc reen, each digit being 
four regular cha racters high and three wide. The 
la rge character set is crea ted in a se ries of sub­
ro utines in lines 500- 990. 

The la rge r number is a lways di splayed above 
the smaller number to avoid nega tive answers to 
subtraction problems. The appropriate sign for 
addition, subtraction , or multipl ica tion is drawn 
on the screen by a subroutine begi nning a t line 
6000. Nex t, a horizonta l line is drawn unde r the 
nu mbers. 

Line 394 con tai ns a FOR- NEXT loop that 
clears the keyboard buffer. This prevents the chi ld 
from accidentally entering data while the turtle 
and the problem are being put on the screen. 

Anothe r FOR- NEXT loop in lines 395-420 
ente rs the user's response to the problem. Beca use 
a GET s tatemen t is used , the RETURN key does 
not have to be pressed when en te ring the re­
sponse . An arrOW will appear a t the bottom of the 
screen to prompt for each digit of the response. 

The Turtle Smiles 
Once the response is ente red, Snertle checks it 
against the correct answer. If the child' s response 
is correct the turtle will smile, GOOD! will appea r 
on its shell , and a high beep will sound. If the 
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response is incorrect, Snertle the turtle's head

will disappear into his shell and the message TRY

AGAIN will appear on his side.

The user will be given a second chance. If the

new response is correct, Snertle will poke his head

out from his shell. If the answer is again incorrect,

the correct answer will be displayed on the

screen.

The program will keep producing problems

until the X key is pressed in response to a problem.

The percentage of correctly answered questions is

then calculated in line 410, and displayed. This

percentage only includes problems answered

correctly on the first attempt. Snertle then returns

to the menu where the child may END the pro

gram or select more problems.

Program 1 uses all but 84 bytes of the unex-

panded VIC's memory.
A subtraction problem—"Snertle" for VIC. Other versions

similar.

Program 1: Snertle For VIC

Refer to the "Automatic Proofreader article before typing this

program in.

100 AS=CHR$(147) :B$=CHR$U7) :C$=CHR$(29) :

D$=CHR$(18):E$=CHR$(146):Y=160:LL=368

76 :rem 62

110 PRINTA$SPC(5)B$B$"**SNERTLE**":POKELL

+2/15 :rem 181

120 PRINTB$B$B$B$C$C$ D$"SELECT ONE:"ES

:rem 119

PRINTB?"!) ADDITION" : rem 113

PRINTB$"2) SUBTRACTION" :rem 117

PRINTB$"3) MULTIPLICATION" :rem 87

PRINTB$"4) END PROGRAM" :rem 30

130

140

150

155

160

185

187

188

190

200

230

240

263

265

270

275

301

305

310

315

320

325

330

335

337

340

345

346

350

355

PRINTB5"(ENTER 1,2,3 OR 4)"?

FQ>4ORQ<0THEN160

C=14:IFQ=1ORQ=2THENC=99

IFQ=3THEN1000

IFQ=4THENEND

PRINTA$B$B$"ENTER LARGEST

PRINT"(MIN.:0 MAX.:";C;")";

R<0ORR>CTHEN200

PRINTB$B$"ENTER SMALLEST

";Rr" ) " ;PRINT"(MIN.:0 MAX

S<0ORS>RTHEN240

PRINTA$B$"PRESS "D$"X"E$"

ENU":FORI=1TO750:NEXTI

PRINTA$

Z=0:ZZ=0:GOSUB2000

GOSUB1100:GOSUB1170:GOSUB1230

60

TR=0:ZZ=ZZ+1

L=INT(RND(1)*(R-S+1))+S

IFQ=3ANDT=1THEN320

K=INT(RND(1)*(R-S+1))+S

FS=STR$(K):W=0

IFK<LTHENW=110

GOSUB3000

W-110

IFL>KTHENW=0

F$=STR$(L)

GOSUB3000

ONQGOSUB6000,6000,6004

IFQ=1THENM=K+L

IFQ=2ANDK>=LTHENM=K-L

INPUTQ:I

:rem 102

:rem 141

:rem 224

:rem 248

VALUE"

:rem 169

INPUTR:IF

:rem 142

VALUE"

:rem 146

INPUTS:IF

:rem 183

RETURN TO M

:rem 6

rem 143

:rem 55

GOSUB12

rem 102

rem 226

rem 234

:rem 61

rem 234

rem 243

:rem 81

rein 217

rem 193
rem 244

rem 248

rem 223

rem 185

:rem 97

:rem 78

360 IFQ=2ANDK<LTHENM=L-K :rem 11

365 IFQ=3THENM=K*L :rem 104

380 GOSUB740:MM=1:IFM>9THENMM=2 :rem 189

385 IFM>99THENMM=3 :rem 101

390 GOSUB740 :rem 183

393 V=0:GOSUB1100 : rem 222

394 FORI=631TO640:POKEI,0:NEXTI :rem 180

395 FORJ=0 TO MM-1 :rem 218

397 POKE8177-(4*J),30 :rem 94

400 GETH$ :rem 224

405 IFH$=""THEN400 :rem 216

407 IFH$="X"ANDZZ=1THEN100 !rem 36

410 IFH$="X"THENPRINTA$"PERCENTAGE:";INT(

Z/(ZZ-1)*100):GOTO120 :rem 10

412 FORO=8164TO8168:POKEO,32:NEXTO

•jam 104

415 P=VAL(H$) :rem 199

420 V=V+(P*10tJ):X=8110-(4*J):GOSUB480:NE
XTJ :rem 86

450 IFM=VTHEN470 :rem 210

451 POKELL, 160 : FORI=1TO500 :NEXTI: POKELL,0

:rem 83

452 FORI=8098TO8186:POKEI,32:NEXTI:rem 96

456 IFTR=1THEN460 :rem 11

458 TR=1:GOSUB1500:GOSUB770:GOTO393

:rem 159

460 MS=STR$(M) :rem 3

461 FORI=1TO22-MM:READA:NEXTI :rem 96

462 FOROO=1TOMM :rem 204

464 P=VAL(MIDS(M$,(OO+l),1)) :rem 243

465 READX:GOSUB480:NEXTOO:RESTORE:rem 222

470 GOSUB1230:IFTR=0THENGOSUB2500:GOSUB75

5:Z=Z+1:GOSUB6500 :rem 154

471 GOSUB2225:GOTO301 :rem 238

480 IFP=0THENGOSUB720 :rem 48

485 ONPGOSUB 500,525,555,585,610,633,660,

680,700:RETURN :rem 254

500 FORI-0TO66STEP22:POKEX+I+1,Y:NEXTI:RE

TURN :rem 211

525 GOSUB990:GOSUB980:POKEX+44,YsGOSUB970

:RETURN :rem 102

555 GOSUB990:GOSUB980:POKEX+46,Y:GOSUB970

:RETURN :rem 107

585 POKEX,Y:POKEX+22,160 :rem 193

595 FORI=44TO46:POKEI+X,Y:NEXTI :rem 1

600 POKEX+23,118:POKEX+67,118:RETURN

:rem 172

610 GOSUB990 :rem 185
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response is incorrect, Snertle the turtle's head 
will disappea r into his shell and the message TRY 
AGAlN will appear on his side . 

The user will be given a second chance. If the 
new response is correct, Snertl e will poke his head 
ou t from his shel.l . If the answer is again incorrect, 
the co rrect answer will be displayed on the 
screen. 

The program will keep producing problems 
until the X key is pressed in response to a problem. 
The percentage of correctly answered questions is 
then calculated in line 410, and d isplayed. This 
percentage only includes problems answered 
correctly on the first attempt. Snertle then returns 
to the menu where the child may END the pro­
gram or select more problems. 

Program 1 uses all but 84 bytes of the unex­
panded VIC's memory. 

Program 1: Snertle For VIC 
Refer to the "Automotic Proofreader" article before typing this 
program in. 

1~~ A$=CHR$(147):B$=CHR$(17):C$=CHR$(29) : 
D$=CHR$(18):E$=CHR$( 1 46 ):Y=16~:LL=368 
76 :rem 62 

ll~ PRINTA$SPC(5 ) B$B$ "**SNERTLE**":POKELL 
+2,15 :rem 181 

120 PRINTB$B$B$B$C$C$ D$ "SELECT ONE :"E$ 

130 
140 
150 
155 
160 

185 
187 
188 
190 

:rem 11 9 
PRINTB$"l) ADDITION" :rem 113 
PRINTB$ " 2) SUBTRACTION" : rem 117 
PRINTB$ " 3) MULTIPLICATION" : rem 87 
PRINTB$"4) END PROGRAM " :rem 30 
PRINTB$"(ENTER 1,2,3 OR 4) ";: INPUTQ:I 
FQ>40RQ<0THEN160 :rem 102 
C=14:IFQ=10 RQ=2THENC=99 :rem 141 
IFQ=3THENl~00 :rem 224 
I FQ=4THENEND : rem 248 
PRINTA$B$B$"ENTER LARGEST VALUE" 

:rem 169 
200 PRINT" (MIN.:0 MAlL:" ;C;")"; : INPUTR:IF 

R<00 RR>CTHEN200 :rem 142 
230 PRINTB$B$"ENTER SMALLEST VALUE" 

:rem 146 
240 PRINT" (MIN.:0 MAlL: " ;R;")"; : INPUTS : IF 

S< 00RS>RTHEN240 :rem 183 
263 PRINTA$B$"PRESS "D$"X"E$" RETURN TO M 

ENU": FORI=lT0750 : NEXTI :rem 6 
265 PRINTA$ :rem 143 
270 Z=0:ZZ=0:GOSUB20~0 :rem 55 
275 GOSUB1100 : GOSUBl170 : GOSUB1230:GOSUB12 

60 :rem 102 
301 TR=0:ZZ=ZZ+1 :rem 226 
305 L=INT(RND(l)*(R-S+l»+S :rem 234 
310 I FQ=3ANDT=lTHEN320 :rem 61 
31 5 K=INT ( RND( l) * ( R-S+l»+S :rem 234 
320 F$=STR$ ( K ):W=~ : rem 243 
325 I FK<LTHENW=1 10 :rem 81 
330 GOSUB30~0 : rem 217 
335 \/=11 0 : rem 193 
337 I FL >KTHENI, =0 : rem 244 
340 F$=STR$ (L) : rem 248 
345 GOSUB 3000 :rem 223 
346 ONQGOSUB6000, 600~,6004 :rem 185 
350 IFQ=lTHENM=K+L :rem 97 
355 IFQ=2ANDK>=LTHENM=K- L :rem 78 
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A subtraclioll problem- " Sllertle" for VIC. Other versiolls 
s imilar. 

36~ IFQ=2ANDK<LTHENM=L-K :rem 11 
365 IFQ=3THENM=K*L :rem 1~4 
38~ GOSUB74~:MM=1:IFM>9THENMM=2 :rem 189 
385 IFM>99THENMM=3 : rem 101 
390 GOSUB740 :rem 183 
393 V=~ : GOSUBl l~~ :rern 222 
394 FORI=631T0640:POKEI , 0:NEXTI :rem 18~ 
395 FORJ=0 TO MM-l : rem 218 
397 POKE8 177-(4*J),30 : rem 94 
400 GETH$ : r em 224 
405 IFH$= " "THEN400 : rem 216 
407 IFH$="X"ANDZZ=lTHEN100 : r e m 36 
410 IFH$="X"THENPRINTA$"PERCENTAGE:";INT( 

Z/ (ZZ-1)*100):GOT012~ :rem 10 
412 FORO=8164T08168 : POKEO, 32 : NEXTO 

:rem 104 
415 P=VAL(H$) :rem 199 
42 0 V=V+(P*10tJ):X=811~- (4*J):GOSUB48~:NE 

XTJ : rem 86 
450 I FM=VTHEN47~ : rem 210 
451 POKELL , 1 6~:FORI=lT050~:NEXTI : POKELL ,~ 

:rem 83 
452 FORI=8~98T08186 : POKEl , 32 : NEXTI :rem 96 
456 IFTR=l THEN460 : rem 11 
4 58 TR=1 : GOSUB 1 5~~:GOSUB7 7~ : GOT0393 

:rem 1 59 
46~ M$ =STR$(M) :rem 3 
46 1 FO RI=lT0 22-MM:READA: NEXTI :rem 96 
462 FOROO=lTOMM :rem 204 
464 P=VAL(MID$(M$ ,( OO+l) , l » :rem 243 
465 READX : GOSUB48~:NEXTOO: RESTORE: rem 222 
47~ GOSU B123~:IFTR=~THENGOSU825~~ : GOSUB75 

5:Z=Z+1:GOSUB65~~ :rem 154 
471 GOSUB2225:GOT03~1 :rem 238 
480 IFP=0THENGOSUB72~ :rem 48 
48 5 ONPGOSUB 500,525,555 , 585,61~,633,660, 

680,70~ : RETURN :rem 254 
5 ~0 FORI=~T066STEP2 2:POKEX+I+l,Y : NEXTI : RE 

TURN : rem 211 
52 5 GOSUB990 :GOSUB980:POKEX+44 , Y:GOSUB970 

: RETURN : rem 102 
555 GOSUB990 : GOSUB980:POKEX+46,Y:GOSU8970 

: RETURN : rem 107 
585 POKEX , Y: POKEX+22 , 160 :rem 193 
595 FORI=44T046:POKEI+X , Y:NEXTI :rem 1 
600 POKEX+23 , 118 : POKEX+6 7 ,11 8:RETURN 

610 GOSUB990 
:rem 172 
:rem 18 5 



620 POKEX+22,Y:POKEX+23,98:POKEX+24,98:PO

KEX+46,Y:GOSUB970:RETURN :rem 95

633 GOSUB990 :rem 190

640 POKEX+22,Y:POKEX+23,98:POKEX+24,98 ,

:rent 18

645 POKEX+44,Y:POKEX+46,Y:GOSUB970:RETURN

:rem 141

660 GOSUB990 :rem 190

670 POKEX+24,Y:POKEX+45,Y:POKEX+46,97:POK

EX+67,Y:RETURN :rem 254

680 GOSUB525 :rem 186

690 POKEX+22,Y:POKEX+46,Y:RETURN :rem 47

700 GOSUB680:POKEX+44,32:RETURN :rem 180

720 GOSUB680:POKEX+23,32:RETURN :rem 179

740 FORI=8080TO8093:POKEI,64:NEXTI:RETURN

:rem 115

755 POKE77 53,7:POKE7754,15:POKE7755,15:PO

KE7756,4:POKE7757,33 :rem 37

760 POKE7753,7:POKE7754,15:POKE7755,15:PO

KE7756,4:POKE7757,33:RETURN :rem 59

770 POKE77 32,20:POKE7 733,18:POKE7734,25

:rem 209

780 POKE7 753,1:POKE7754,7:POKE7755,1:POKE

7756,9:POKE7757,14:POKE7758,33

:rem 147

785 FORI=1TO750:NEXTI:RETURN :rem 93

960 FORI=0TO66STEP22:POKE I+X,160:NEXTI:R

ETURN :rem 191

970 FORI=0TO2:POKEI+66+X,160:NEXTI:RETURN

:rem 125

980 POKEX+22,98:POKEX+23,98:POKEX+24,160:

RETURN :rem 113

990 FORI=0TO2:POKEX+I,160:NEXTI:RETURN

:rem 232

1000 PRINTA$B$B$SPC(2)"DO YOU WISH TO:"

:rem 212

1010 PRINTB$SPC(3)"1) PRACTICE TIMES"

:rem 138

1015 PRINT"TABLES" :rem 83

1020 PRINTB$SPC(3)"2) .RANDOM NUMBERS"

:rem 156

1030 PRINT"(ENTER 1 OR 2)";:INPUTT:IFT<0O

RT>2THEN1030 :rem 162

1050 IFT=2THENGOTO190 :rem 26

1060 PRINTA$B$B$SPC(2)"ENTER TIMES TABLE"

:rem 154

1070 PRINTB$SPC(3)"(1-14)";:INPUTK:IFK<10

RK>14THEN1070 :rem 212

1090 S=0:R=14:GOTO263 :rem 198

1100 FORI=7702TO7790STEP22 :rem 25

1110 READA:READB :rem 184

1120 FORJ=1TOB :rem 72

1130 POKE (I+A+J),102 :rem 46

1140 NEXTJ:NEXTI:RESTORE:RETURN :rem 137

1170 FORI=1TO11 :rem 108

1180 POKE(7815+I),120 :rem 82

1190 NEXTI :rem 83

1200 POKE7793,74 :rem 99

1210 RETURN :rem 164

1230 FORI=1TO10:READA:NEXTI :rem 193

1232 FORI=7724TO7768STEP 22 :rem 40

1234 FORJ=15TO17 :rem 169

1235 READA:POKEI+J,A:NEXTJ:NEXTI: RESTORE:

RETURN :rem 185

1260 FORI=1TO2 :rem 60

1270 POKE7817+1,Y:POKE7821+I,Y:NEXTI

:rem 191

1300 FORI=1TO3 :rem 56

1310 POKE7839+I,Y :rem 200

1320 POKE7843+I,Y :rem 196

1330 NEXTI:RETURN :rem 105

1500

1510

2000

2001

2003

2225

2500

3000

3015

3020

3025

3030

3035

3040

3045

3050

5000

6000

6002

6003

6004

6500

F0RI=7724TO7768STEP 22 :rem 38

FORJ=15TO17:POKEI+J,32:NEXTJ:NEXTI:R

ETURN :rem 253

FORI=38400TO38575 :rem 221

POKEI,5:NEXTI :rem 94

POKE38482/6:FORI=385 76TO38905:POKEI,

1+Q:NEXTI:RETURN :rem 38

FORI=7878TO8185:POKEI,32:NEXTI:RETUR

N rem 174

rem 171

:rem 81

rem 254

:rem 10

rem 170

rem 251

:rem 21

rem 253

:rem 17

rem 168

POKE7785,202:RETURN

IFLEN(F?)>2THEN3030

P=VAL(MID$(F$,2,1))

X=7890+W:GOSUB480

RETURN

P=VAL(MID$(F$,2,1))

X=7886+W:GOSUB480

P=VAL(MID$(F$,3,1) )

X=7890+W:GOSUB 480

RETURN

DATA 6,5,5,7,4,9,3,11,3,11,233,160,1

60,160,108,160,160,160,160,8102,8106

,8110 :rem 159

POKE8015,Y:POKE8036,Y:POKE8037,Y:POK

E8038,Y:POKE8059,Y :rem 76

IFQ=2THENPOKE8015,32:POKE80 59,32

:rem 164

RETURN :rem 169

POKE8014,Y:POKE8016,Y:POKE8037,Y:POK

E8058,Y:POKE80G0,Y:RETURN :rem 97

POKELL,207:FORI=1TO150:NEXTI:POKELL,

215:FORI=1TO175:NEXTI:POKELL,0:RETUR

N :rem 64

Subtraction, 64 version of "Snertte." Other versions similar.

Program 2: Snertle For Commodore 64

Refer to the "Automatic Proofreader" article before typing this

program in.

90 FOR 1=54272 TO 54296:POKEI,0:NEXTI

:rem 87

100 A?=CHR$<147):B$=CHR$(17):C$=CHR${29):

D$=CHR$(18):E$=CHR${146):Y=160:rem 33

105 LL=54272:POKELL+5,1:POKELL+6,241:POKE

LL+24,15 :rem 118

110 PRINTA$SPC(15)B$B$"**SNERTLE**":POKE5
3281,1 :rem 191

120 PRINTTAB<13)B$B$B$B?C§C$ D$"SELECT ON
E:"E$ :rem 3

130 PRINTTAB(13)B$"1) ADDITION" :rem 253

MOV1984 COMPUTE! 91

62~ POKEX+22,Y:POKEX+23,98:POKEX+24,98:PO 
KEX+46 ,Y:GOSUB97~:RETURN :rem 95 

633 GOSUB99~ :rem 19~ 
64~ POKEX+22,Y:POKEX+23,98:POKEX+24, 98 • 

:rem 18 
645 POKEX+44,Y:POKEX+46,Y:GOSUB97~:RETURN 

:rem 141 
66~ GOSUB99~ : rem 19~ 
67~ POKEX+24,Y:POKEX+45,Y:POKEX+46,97:POK 

EX+67, Y: RETURN : rem 254 
68~ GOSUB525 :rem 186 
69~ POKEX+22,Y :POKEX+46 ,Y:RETURN :rem 47 
7~~ GOSUB68~:POKEX+44,32:RETURN :rem 18~ 
72~ GOSUB68~:POKEX+23 , 32:RETURN :rem 179 
74~ FORI=8~8~T08~93:POKEI,64:NEXTI:RETURN 

: rem 115 
755 POKE7753,7:POKE7754,15:POKE7755,15:PO 

KE7756,4:POKE7757,33 :rem 37 
76~ POKE7753,7:POKE7754,15:POKE7755,15 : PO 

KE7756,4 :POKE7757,33 : RETURN :rem 59 
77~ POKE7732,2~:POKE 7733,18:POKE7734,25 

: rem 2~9 
78~ POKE7753,1:POKE7754,7:POKE7755,1:POKE 

7756,9:POKE7 757 ,1 4:POKE7758 ,3 3 
:rem 147 

785 FORI=lT075~:NEXTI:RETURN : rem 93 
96~ FORI=~T066STEP22:POKE I+X,16~:NEXTI:R 

ETURN :rem 191 
97~ FORI=~T02:POKEI+66+X,16~:NEXTI:RETURN 

:rem 125 
98~ POKEX+22 , 98:POKEX+23,98:POKEX+24,16~ : 

RETURN : rem 113 
99~ FORI=~T02:POKEX+I,16~ :NEXTI : RETURN 

:rem 232 
1~~~ PRINTA$B$B$SPC(2)"DO YOU WISH TO:" 

:rem 212 
1~1~ PRINTB$SPC(3)"1) PRACTICE TIMES" 

:rem 138 
1~15 PRINT"TABLES" 
1~2~ PRINTB$SPC(3)"2) 

: rem 83 
.RANDOM NUMBERS" 

1~3~ 

1~5~ 

1~6~ 

1~7~ 

1~9~ 

11~~ 
111~ 
112~ 

113~ 
114~ 

117~ 

118~ 

119~ 
12~~ 

121~ 
123~ 

1232 
1234 
1235 

126~ 
127~ 

13~~ 

131~ 
132~ 
133~ 

:rem 156 
PRINT"(ENTER 1 OR 2)", :INPUTT:IFT<~O 
RT> 2THEN1~3~ : rem 162 
IFT=2THENGOT0 19~ :rem 26 
PRINTA$B$B$SPC(2)"ENTER TIMES TABLE" 

: rem 154 
PRINTB$S PC (3) "( 1-14)", : INPUTK: IFK<10 
RK>14THEN1~7~ :rem 212 
S=~ : R~14:GOT0263 :rem 198 
FORI=77~2T0779~STEP22 :rem 25 
READA:READB :rem 184 
FORJ=lTOB :rem 72 
POKE (I+A+J),1~2 :rem 46 
NEXTJ: NEXTI : RESTORE :RETURN :rem 137 
FORI=lT011 :rem 1~8 
POKE(7815+I),120 :rem 82 
NEXT I : rem 83 
POKE7793 ,7 4 :rem 99 
RETURN : rem 164 
FORI=lT01~:READA:NEXTI :rem 193 
FORI=7724T07768STEP 22 :rem 4~ 
FORJ=15T017 : rem 169 
READA : POKEI+J,A :NEXTJ:NEXTI: RESTORE: 
RETURN : rem 185 
FORI=l T02 : rem 6~ 
POKE7817+I,Y:POKE7821+I,Y : NEXTI 

FORI=lT03 
POKE7839+I, Y 
POKE7843+I, Y 
NEXTI: RETURN 

: rem 191 
:rem 56 

: rem 2eJ0 
: rem 196 
:rem 105 

1500 FORI=7724T07768STEP 22 :rem 38 
1510 FORJ=15T017 :POKEI+J ,32:NEXTJ :NEXTI:R 

ETURN : rem 253 
2~~0 FORI =3 8400T038575 :rem 22 1 
2001 POKE!. 5 : NEXTI : rem 94 
2003 POKE38482 , 6:FORI=38576T0389~5:POKEI, 

l+Q:NEXTI :RETURN : rem 38 
2225 FORI=7878T08 185:POKEI , 32:NEXTI:RETUR 

N :rem 174 
2500 POKE7785 ,202:RETURN :rem 171 
300~ IFLEN(F$»2THEN30 30 :rem 8 1 
3015 P=VAL(MIDS(FS , 2 , 1» :rem 254 
3~20 X=789~+W :GOSUB48~ :rem 10 
3025 RETURN : rem 170 
3~3~ P=VAL(MID$ (F$ ,2,1» :rem 251 
3035 X=7886+1v:GOSUB480 :rem 21 
3040 P=VAL(MID$(F$,3,1» :rem 253 
3~45 X=7890+1v : GOSUB 480 : rem 17 
3050 RETURN : rem 168 
5000 DATA 6,5,5,7 , 4 , 9 , 3,11,3,11,233,160,1 

60,160,108,16~,160,16~,160,8102 , 8106 
, 8110 : rem 159 

60~0 POKE8~15 ,Y:POKE8036,Y:POKE8~37,Y:POK 
E8038,Y:POKE8059,Y : rem 76 

60~2 IFQ=2THENPOKE8~15,32 : POKE8059,32 
:rem 164 

6~03 RETURN : rem 169 
6~04 POKE8014,Y:POKE8016,Y:POKE8037,Y:POK 

E8~58,Y : POKE8060,Y:RETURN :rem 97 
6500 POKELL,207:FORI=lT0150:NEXTI:POKELL, 

2 15:FORI=lT0 17 5 : NEXTI : POKELL,~:RETUR 
N :rem 64 

DEi 
- 10 

t 

Sublractioll , 64 versioll of "SlIerlle. " Ollzer versions similar. 

Program 2: Snertle For Commodore 64 
Refer to the "Automofic Proofreode( article before typing this 
program in. 

90 FOR I=54272 TO 54296:POKEI,0:NEXTI 
:rem 87 

10~ A$=CHR$(147):B$=CHRS(17):C$=CHR$(29): 
D$=CHR$(18):E$=CHR$(146):Y=160:rem 33 

1~5 LL=54272:POKELL+5,1:POKELL+6,241:POKE 
LL+24, 15 :rem 118 

11~ PRINTA$SPC (15 )B$B$ "**SNERTLE**": POKES 
3281,1 :rem 191 

12~ PRINTTAB(13)B$B$B$B$C$C$ D$"SELECT ON 
E: "E$ :rem 3 

130 PRINTTAB(13)B$"l) ADDITION" :rem 253 

Mov1984 COMPUTEI 91 



140

150

155

160

170

185

187

188

190

200

230

240

263

265

270

275

301

305

310

315

320

325

330

337

340

345

346

350

355

360

365

380

385

390

393

394

395

397

400

405

407

410

411

412

415

420

450

451

452

456

458

460

461

462

PRINTTAB(13)B$"2) SUBTRACTION" :rem 1

PRINTTAB(13)B$"3) MULTIPLICATION"

:rem 227

PRINTTAB(13)B$"4) END PROGRAM"

:rem 170

PRINT"{HOME}{16 DOWN}"TAB(13)B$"(ENTE

R 1,2,3 OR 4)";:INPUTQ :rem 169

IFQ>4ORQ<1THEN160 :rem 15

C=14:IFQ=1ORQ=2THENC=99 :rem 141

IFQ=3THEN1000 :rem 224

IFQ=4THENPRINT"{CLR}":END :rem 150

PRINTA?B$B$TAB(10)"ENTER LARGEST VALU

E" :rem 50

PRINT"{HOME}{3 DOWN}"TAB(10)"(MIN.:1

(SPACE}MAX.:";C;")";:INPUTR:IFR<1ORR>

CTHEN200 :rem 163

PRINTB$B$TAB(10)"ENTER SMALLEST VALUE

:rem 27

PRINT"{HOME}{8 DOWN}"TAB(10)"(MIN.:0

{SPACE}MAX.:";R;")";:INPUTS:IFS<0ORS>

RTHEN240 :rem 31

PRINTA$B$B$B?B$B$B$TAB(8)"PRESS "D$"X

"E$" RETURN TO MENU":FORI=1TO1500:NEX

T :rem 69

PRINTA$ :rem 143

Z=0:ZZ=0:GOSUB2000

GOSUB1100:GOSUB1170:GOSUB1230

:rem 5 5

GOSUB12

60 :rem 102

TR=0:ZZ=ZZ+1 :rem 226

L=INT(RND(1)*(R-S+1))+S :rem 234

IFQ=3ANDT=1THEN320 :rem 61

K=INT(RND(1)*(R-S+1))+S :rem 234

F$=STR$(K):W=0 :rem 243

IFK<LANDQ=2 THEN305 :rem 86

W=5:GOSUB3000 :rem 220

IFL>KTHENW=0 :rem 244

F$=STR$(L) :rem 248

W=205:GOSUB3000 :rem 68

ONQGOSUB6000,6000,6004 :rem 185

IFQ=1THENM=K+L :rem 97

IFQ=2ANDK>=LTHENM=K-L :rem 78

IFQ=2ANDK<LTHENM=L-K :rem 11

IFQ=3THENM=K*L :rem 104

GOSUB740:MM=1:IFM>9THENMM=2 :rem 189

IFM>99THENMM=3 :rem 101

GOSUB740 :rem 183

V=0:GOSUB1130 :rem 222

FORI=631TO640:POKEI,0:NEXTI :rem 180

FORJ=0 TO MM-1 :rem 218

POKE1802-(4*J),30 :rem 82

GETH$ :rem 224

IFH$=""THEN400 :rem 216

IFH$="X"ANDZZ=1THEN100 :rem 36

IFH$="X"THENPRINTA$B$B$SPC(13)"PERCEN

TAGE:";INT(Z/(ZZ-1)*100):GOTO120

:rem 113

IF H$o"0"AND VAL(H$)=0 THEN 400

:rem 34

FORO=1984TO2023:POKEO,32:NEXTO:rem 91

P=VAL(H$) :rem 199

V=V+(P*10|J):X=1801-(4*J):GOSUB480:NE

XTJ :rem 86

IFM=VTHEN470 :rem 210

GOSUB 6600 :rem 230

FORI=1792TO1943:POKEI,32:NEXTI:rem 84

IFTR=1THEN:GOTO460 :rem 126

TR=1:GOSUB1500:GOSUB770:GOTO393

:rem 159

M$=STR$(M) :rem 3

FORI=1TO25-MM:READA:NEXTI :rem 99

FOROO=1TOMM :rem 204

464 P=VAL(MID$(M$,(0O+1),1)) :rem 243

465 READX:GOSUB480:NEXTOO^RESTORE:rem 222

470 GOSUB1230:IFTR=0THENGOSUB2500:GOSUB75

5:Z=Z+1:GOSUB6500 :rem 154

471 GOSUB2225:GOTO301 :rem 238

480 IFP=0THENGOSUB720 :rem 48

485 ONPGOSUB 500,525,555,585,610,633,660,

680,700:RETURN :rem 254

500 FORI=0TO120STEP40:POKEX+I+1,Y:NEXTI:R

ETURN :rem 250

52 5 GOSUB990:GOSUB980:POKEX+80,Y:GOSUB970

:RETURN :rem 102

55 5 GOSUB990:GOSUB980:POKEX+82,Y:GOSUB970

:RETURN :rem 107

585 POKEX,Y:POKEX+40,160 :rem 193

595 FORI=80TO82:POKEI+X,Y:NEXTI :rem 1

600 FORI=1TO2:POKEX+I,118:POKEX+40+I,118:

POKEX+120+1,118:RETURN :rem 97

610 GOSUB990 :rem 185

6 20 POKEX+40,Y:POKEX+41,98:POKEX+42,98:PO

KEX+82,Y:GOSUB970:RETURN :rem 95

633 GOSUB990 :rem 190

640 POKEX+40,Y:POKEX+41,98:POKEX+42,98

:rem 18

645 POKEX+80,Y:POKEX+82,Y:GOSUB970:RETURN

:rem 141

660 GOSUB990 :rem 190

670 POKEX+42,Y:POKEX+81,Y:POKEX+82,97:POK

EX+121,Y:RETURN :rem 37

680 GOSUB525 :rem 186

690 POKEX+40,Y:POKEX+82,Y:RETURN :rem 47

700 GOSUB680:POKEX+80,32:RETURN :rem 180

720 GOSUB680:POKEX+41,32:RETURN :rem 179

740 FORI=1748TO1763:POKEI,64:NEXTI:RETURN

:rem 116

755 POKE1151,7:POKE1152,15:POKE1153,15:PO

KE1154,4:POKE1155,33 :rem 223

760 POKE1151,7:POKE1152,15:POKE1153,15:P0

KE1154,4:POKE1155,33:RETURN :rem 245

770 POKE1112,20:POKE1113,18:P0KE1114,25

:rem 167

780 POKE1151,1:POKE1152,7:POKE1153,1:POKE

1154,9:POKE1155,14:POKE1156,33:rem 63

785 FORI=1TO250:NEXTI:RETURN :rem 88

960 FORI=0TO120STEP40:POKE I+X,160:NEXTI:

RETURN :rem 2 30

970 FORI=0TO2:POKEI+120+X,160:NEXTI:RETUR

N :rem 164

980 POKEX+40,98:POKEX+41,98:POKEX+42,160:

RETURN :rem 113

990 FORI=0TO2:POKEX+I,160:NEXTI:RETURN

:rem 232

1000 PRINTA$B$B$SPC(11)"DO YOU WISH TO:"

:rem 4

1010 PRINTB$SPC(11)"1) PRACTICE TIMES TAB

LES" :rem 116

1020 PRINTB$SPC(11)"2) RANDOM NUMBERS"

:rem 203

1030 PRINT"{HOME}{7 DOWN}"B$SPC(11)"(ENTE

R 1 OR 2)";:INPUTT :rem 142

1040 IFT<1ORT>2THEN1030 :rem 109

1050 IFT=2THENGOTO190 :rem 26

1060 PRINTA5B$B$SPC(11)"ENTER TIMES TABLE

:rem 202

1070 PRINT"{HOME}{3 DOWN}"B$SPC(11)"(1-14

)";:INPUTK:IFK<1ORK>14THEN1070

:rem 141

1090 S=0:R=14:GOTO263 :rem 198

1100 FORI=1064TO1224STEP40 :rem 6

1110 READA:READB :rem 184

1120 FORJ=1TOB*2-1 :rem 2

92 COMPUTE! May 1984

1411 PRINTTAB(13)B$"2) SUBTRACTION " :rem 1 
153 PRINTTAB(13)B$"3) MULTIPLICATION" 

:rem 227 
155 PRINTTAB(13)B$"4) END PROGRAM" 

:rem 170 
1611 PRINT"[HOME){16 DOWN)"TAB(13)B$"(ENTE 

R 1 ,2, 3 OR 4)" , :INPUTQ :rem 169 
1711 IFQ>40RQ<lTHEN1611 :rem 15 
185 C=14: IFQ=1 0RQ=2THENC=99 : rem 141 
187 IFQ=3THEN11l33 : rem 224 
188 IFQ=4THENPRINT " [CLR) ": END :rem 1511 
193 PRINTMB$B$TAB(13) "ENTER LARGEST VALU 

E 'l :rem 50 
233 PRINT"[HOME){3 DOWN) "TAB(13) "( MIN.:1 

(SPACE)MAX.:",C,")",:INPUTR:IFR<10RR> 
CTHEN2311 :rem 163 

2311 PRINTB$B$TAB(lll) "ENTER SMALLEST VALUE 
:rem 27 

243 PRINT"(HOME) [8 DOWN)"TAB(111) "(MIN.:3 
[SPACE) MAX. :", R, ") ", : I NPUTS: IFS<30RS> 
RTHEN 2411 : rem 31 

263 PRINTMB$B$B$B$B$B$TAB(8)"PRESS "D$ "X 
"E$" RETURN TO MENU":FORI=lT0 1533 :NEX 
T : rem 69 

265 PRINTA$ :rem 14 3 
273 Z=3:ZZ=3:GOSUB23311 : rem 55 
275 GOSUBllllll:GOSUBl171l : GOSUB1231l:GOSUB12 

611 :rem 1112 
3111 TR=Il :ZZ=ZZ+l : rem 226 
3115 L=INT(RND(l)*(R-S+l »+S :rem 234 
3111 IFQ=3ANDT=lTHEN3211 : rem 61 
315 K=INT(RND(l)*(R-S+l»+S :rem 234 
3211 F$=STR$ ( K) :W=1l : rem 243 
325 IFK<LANDQ=2 THEN335 :rem 86 
3311 W=5 :GOSUB31l33 : rem 2211 
337 IFL>KTHENW=1l : r em 244 
3411 F$=STR$ (L) : rem 248 
345 W=21l5 : GOSUB31l1l1l :rem 68 
346 ONQGOSUB61l1lll , 61l1lll ,61l1l4 :rem 185 
3511 IFQ=lTHENM=K+L :rem 97 
355 IFQ=2ANDK>=LTHENM=K-L :rem 78 
3611 IFQ=2 ANDK<LTHENM=L- K : rem 11 
365 IFQ=3 THEN M=K*L :rem 134 
3811 GOSUB741l:MM=1:IFM>9THENMM=2 :rem 189 
385 IFM>99THENMM=3 :rem 131 
3911 GOSUB 7 411 : rem 183 
393 V=Il : GOSUBl131l : rem 222 
394 FORI=631T0641l : POKEI , Il : NEXTI : rem 1811 
395 FORJ=1l TO flM - l : rem 218 
397 POKE18112 - (4*J) , 311 :rem 82 
41111 GETH$ :rem 224 
4115 IFH$ =''''THEN41l1l : rem 216 
4117 IFH$ =" X" ANDZZ =l THEN11l1l : rem 36 
4111 IFH$="X"THENPRINTA$B$B$SPC(13) " PERCEN 

TAGE :", INT(Z / (ZZ-1 )*11l1l):GOT0121l 
: rem 113 

411 IF H$<>"Il"AND VAL( H$)=11 THEN 41111 
:rem 34 

412 FORO=1984T021l23 : POKEO , 32:NEXTO:rem 91 
415 P=VAL(H$) :rem 199 
4211 V=V+(p*1IliJ) : X=1831 - (4*J):GOSU8481l : NE 

XTJ :rem 86 
4511 IFM=VTHEN4711 :rem 2111 
451 GOSUB 661111 : rem 2311 
452 FORI =1 792T01943:POKEI , 32:NEXTI:rem 84 
456 IFTR=lTHEN:GOT04611 :rem 126 
458 TR=1:GOSUB1533:GOSUB771l:GOT0393 

4611 M$ =STR$(M) 
461 FORI =lT025 - MM:READA : NEXTI 
462 FOROO=lTOMM 

92 COMPUTE! Moy1984 

:rem 159 
:rem 3 

:rem 99 
: rem 204 

464 P=VAL(MID$(M$ , (OO+l),l» :rem 243 
465 READX:GOSUB483:NEXTOO:RESTORE:rem 222 
4711 GOSUB1231l : IFTR=IlTHENGOSUB2531l:GOSUB75 

5 : Z=Z+1 : GOSUB651l1l :rem 154 
471 GOSUB2225:GOT031l1 :rem 238 
483 IFP=IlTHENGOSUB721l :rem 48 
485 ONPGOSUB 5311 , 525 , 555 , 585 , 613 , 633 , 663 , 

683 , 71l3:RETURN :rem 25 4 
51111 FORI=IlT012IlSTEP41l : POKEX+I+l,Y : NEXTI:R 

ETURN : rem 2511 
525 GOSUB991l:GOSUB981l : POKEX+8Il , Y: GOSUB971l 

: RETURN :rem 1112 
555 GOSUB991l :GOSUB981l :POKEX+82,Y:GOSUB971l 

: RETURN : rem 1117 
585 POKEX , Y: POKEX+4Il ,1 61l :rem 193 
595 FORI=8IlT082 : POKEI+X , Y:NEXTI :rem 1 
61111 FORI=lT02:POKEX+I,118:POKEX+41l+I ,l18 : 

POKEX+121l+I,l18 : RETURN :rem 97 
6111 GOSUB9911 :rem 185 
6211 POKEX+4Il,Y:POKEX+41,98 : POKEX+42 , 98 :PO 

KEX+82,Y : GOSUB971l : RETURN :rem 95 
633 GOSUB9911 : r em 1911 
6411 POKEX+4Il , Y:POKEX+41,90 :POKEX+42 , 98 

:rem 18 
645 POKEX+8Il , Y:POKEX+82 , Y:GOSUB971l :RETURN 

:rem 141 
6611 GOSUB9911 : rem 1911 
6711 POKEX+42 , Y:POKEX+81 , Y:POKEX+8 2 ,97:POK 

EX+121 , Y:RETURN :re m 37 
6811 GOSUB525 :rem 186 
6911 POKEX+4Il , Y: POKEX+82 , Y:RETURN :rem 47 
71111 GOSUB681l : POKEX+8Il , 32:RETURN :rem 1811 
7211 GOSUB681l : POKEX +41,3 2 : RETURN :rem 179 
7411 FORI=1748T01763 : POKEI,6 4:NEXTI:RETURN 

: rem 116 
755 POKEl151,7 : POKEl152, 15 : POKE l1 53 ,1 5 :PO 

KEl154 , 4:POKEl155 , 33 :rem 223 
7611 POKEl151 , 7:POKEl152 ,1 5 : POKEl153 ,1 5:PO 

KEl154,4 : POKEl155 , 33 : RETURN :rem 245 
7711 POKEll12,21l : POKEl l 13 ,18:POKE ll14,2 5 

:re m 167 
7811 POKEllSl,l:POKEl152 , 7:POKEl153,l:POKE 

1154, 9 : POKEl155,14:POKEl156,33 :rem 63 
785 FORI=lT0253:NEXTI:RETURN :rem 88 
9611 FORI =IlT0 12IlSTEP41l:POKE I+X,161l:NEXTI: 

RETURN : rem 2311 
9711 FORI =IlT02 :POKEI+1 21l+X, 161l:NEXTI:RETUR 

N :rem 164 
9811 POKEX+43 , 98:POKEX+41 , 98 :POKEX+42 ,161l: 

RETURN : rem 113 
9911 FORI =IlT02:POKEX+I,163:NEXT I:RETURN 

:rem 232 
1111111 PRINTA$B$B$SPC(l1) " DO YOU WISH TO:" 

:rem 4 
111111 PRINTB$SPC (11) " 1) PRACTICE TIMES TAB 

LES" :rem 116 
11123 PRINTB$SPC (11) " 2) Rfu\lDOM NUMBERS " 

:rem 2113 
111311 PRINT " [HOME){7 DOWN) " B$SPC( l1)"(ENTE 

R 1 OR 2) ",: INPUTT : rem 142 
11143 IFT<10RT>2THEN1333 :rem 1119 
1353 IFT=2THENGOT01911 :re m 26 
11163 PRINTA$B$B$SPC( 11) "ENTER TIMES TABLE 

" : rem 202 
111711 PRINT"[HOME){3 DOWN) " B$SPC(11) "(1-14 

)",:INPUTK:IFK<10RK> 14THEN11l71l 
:rem 141 

111911 S=3:R=14:GOT0263 :rem 198 
111111 FORI =11l64T01224STEP43 :rem 6 
11111 READA :READB :rem 184 
11211 FORJ=lTOB*2-1 :rem 2 



' BEAT TO QUARTERS! RUN OUT THE
GUNS, AND CLEAR FOR ACTION!9'
These urgent commands of the 18th-

century captain are now yours to issue as

you re-enact legendary naval engagements

from the age of fighting sail

BROADSIDES'" — a new game from

SSI — gives you non-stop naval action, as

fast and demanding as the historical battles

it re-creates.

In this two-player/solitaire simulation,

the ships will be rigged, manned, and armed

just like the real ships were, and will handle

in the wind just as real ships sailed.

For speed of play, the ARCADE game

lets you sail right into action. You set your

course, maneuver and fire broadsides as fast

as your crew can reload.

For authenticity and his

torical detail, the TAC

TICAL game puts you

on the quarter-deck. There, you

make the decisions real captains had to

make: How much sail? What course for

best speed? Aim your guns for the

rigging or waterline? What range?

Load with solid shot or grape shot?

NOW ALSO ON 48K DISK FOR

A T A R F
HOME COMPUTERS

When the ships move within grappling

range, your boarding parties and sharp

shooters will decide the battle. As you

watch the fighting on your screen, you'll

give orders for your saber-wielding men to

thrust, counter-thrust or hack away.

If you want to design your own ships,

BROADSIDES lets you build frigates and

ships-of-the-line from the keel up, rigging

them, manning them, and arming them

with everything from 12-pounders to hull-

smashing carronades.

The enemy's guns have been rolled out, his

sharpshooters arc in his tops, and he's almost

within range. The battle is about

to begin.

Your ships move faster than real-time

on the Hi-Res color screen.

.

The semi*animated boarding phase.

FOR THE APPLE

BROADSIDES'"

($39.95) comes on

48K disk for the

Apple II with Apple

soft ROM, II+, He,

;ind Apple III.

Designed hy

Wayne Gams

GAMES FROM SSI

If there are no convenient stores near you. VISA SrWastercard hold- check to: Strategic Stipulations Inc, 883 Stieriin Road, Bld& A-200,

ewcan order direct by ialling800-227-16l7, ext 335 (toll free). Mountain View, CA 94043. Please specify computer format and include

In California, call 800-772-^^45, cxt. J35. To order by mail send your $2.00 for shipping &. handling. (California residents, add614% sales tax.)

WRITE FOR A FREE COLOR CATALOG OF ALL OUR GAMES.
ATAWlsawMeredtrademarluifAtaruInc. APPLE IS» '"'■■"■"■;! trademark of Apple Computer W.

"BEAT TO QUARTERSI RUN OUT THE 
GUNS, AND CLEAR FOR ACTlONI" 
These urgent commands of the 18th~ 

century captain are now yours to issue as 
you re,cnact legendary naval engagements 
from the age of fighting sail 

BROADSIDES- - a new game from 
SSI - gives you non-stop naval action. as 
fast and demanding as the historical barrles 
it re-creates. 

In this two-player/solitaire simulation. 
the ships will be rigged. manned, and armed 
just like the real ships were, and will handle 
in the wind just 35 rea l ships sailed. 

For speed of play, the ARCADE game 
lets you sail right into action. You set your 
course, maneuver and fire b aclsicles as fast 
as your crew can reload. 

For authenticity and his­
torical detaiL the TAC­
n CAl game puts you 
on the quarter-deck. There. you 
make the decisions real captains had to 
make: How much sam What course for 
best speed? Aim your guns for the 
rigging or waterline? What range? 
Load with solid shot or grape shot? 

NOW ALSO ON 48K DISK FOR 

AlA R I® 
HOME COMPUTERS 

, 

When the shIps move within grappling 
range, your boarding panies and sharp­
shooters will Jecide the b.mle. As you 
watch the fighting on your screen, )'01.1'11 

give orders for your saber~wlclding men to 
thrust. counter#chrust or hade. away. 

If you want to desi~n your own ships, 
BROADSIDES lets you build frigates and 
ship5-'of#the~ line from till' keeil.lp, rigging 
them. manning them. and arming rhem 
with everything from 12-pounders to hull­
smashing carronades. 

The enemy's guns haw been rolled Otet, his 
sharpsiwolers are in his cops. Clnd he's Ci.lmosr 

wirhin range. The burtle is abotet 
~ ro begm. 

\ 

Your ships move fASter th<In r .... l ·dme 
on the HI· Res color screen. 

FOR THE APPLE® 
BROADSJ[)E ,. 
~$39 .95) « (,nes o n 
48K disk fur the 
Apple II with A pple­
soft ROM, 11 +, lie, 
lind Apple III. 

Designed by 
Wayne G arris. 



1130

1140

1170

1180

1190

1200

1210

1230

1232

1234

1235

1260

1270

1300

1310

1320

1330

1500

1510

2000

2001

2003

2225

2500

2600

3000

3015

3020

3025

3030

3035

3040

3045

3050

5000

5010

6000

6002

6003

6004

6500

6510

6600

6610

POKE (I+A+J),102 :rem 46

NEXTJ:NEXTI:RESTORE:RETURN :rem 137

FORI=1TO21 :rem 109

POKE(1267+I),120 :rem 77

NEXTI :rem 83

P0KE1227,74 :rem 85

RETURN :rem 164

FORI=1TO10:READA:NEXTI :rem 193

FORI=1104TO1184STEP 40 :rem 12

FORJ=25TO28 :rem 172

READA:POKEI+J,A:NEXTJ:NEXTI:RESTORE:

RETURN :rem 185

FORI=1TO3 :rem 61

POKE1271+I,Y:POKE1280+I,Y:NEXTI

rem 172

:rem 57

rem 179

rem 180

rem 105

FORI=1TO4

POKE1311+I,Y

POKE1320+I,Y

NEXTI:RETURN

FORI=1064 TO 1224STEP 40

FORJ=25TO28:POKEI+J,32:NEXTJ

:rem 10

NEXTI:R

ETURN :rem 0

FORI=55296TO55615 :rem 227

POKEI,5:NEXTI :rem 94

POKE5 5442,6:FORI=55616TO562 56:POKEI,

1+Q:NEXTI:RETURN :rem 26

FORI=1384TO2023:POKEI,32:NEXTI:RETUR

N :rem 145

POKE1212,202:RETURN :rem 150

FORI=1TO24:POKELL+I,0:NEXTI:POKELL+5

,240:POKELL+6,72:POKEV,72:RETURN

:rem 138

IPLEN{F$)>2THEN3030 :rem 81

P=VAL(MID?(F$,2,1)) :rem 254

X=1396+W:GOSUB480 :rem 5

RETURN :rem 170

P=VAL(MID$(F$,2,1)) :rem 251

X=1392+W:GOSUB480 :rem 7

P=VAL(MID$(F$,3,1)) :rem 253

X=1396+W:GOSUB 480 :rem 12

RETURN :rem 168

DATA 6,5,5,7,4,9,3,11,3,11,233,160,1

60,160,160,108,160,160 :rem 244

DATA 160,160,160,160,1793,1797,1801

:rem 186

POKE1631,Y:POKE1670,Y:POKE1671,Y:POK

E1672,Y:POKE1711/Y :rem 52

IFQ=2THENPOKE1631,32:POKE1711,32

:rem 149

RETURN :rem 169

POKE16 30,Y:POKE1632,Y:POKE1671,Y:POK

E1710,Y:POKE1712,Y:RETURN :rem 73

POKE LL+4,33:POKELL+1,21:POKELL,31:F

ORI=1TO200:NEXTI:POKELL+1,25:POKELL,

30 :rem 79

FORI=1TO600:NEXTI:POKELL+4,32:FORI=1

TO1000:NEXTI:POKELL+4,8:RETURN

:rem 50

POKE LL+4,33:POKELL+1,10:POKELL,143:

FORI=1TO1500:NEXTI:POKELL+4,32

:rem 39

FOR I=1TO1000:NEXTI:POKELL+4,8:RETUR

N :rem 111

Program 3: Snertle For Atari

Refer to the "Automatic Proofreader" article before typing this

program in.

HE 90 DIM F*<4) ,M* <3) : OPEN «lf4,0,nK:"

DL 100 BRftPHICS 17:SETCDLOR 0,12,10

KN110 POSITION 3,1s? #6; " **SNERTLE*«"

The final digit is just beginning to appear onscreen, Atari

version of "Snertle." Other versions similar.

til 120 POSITION 3,4:? #6; "SELECT ONE:"

JG130 POSITION 3,7:? #6 ; " 1 ) ADDITION"

JK140 POSITION 3,9:? #6; "2) SUBTRACT I

ON"

KH 150 POSITION 3,11:? *6j"3) MULTIPLI

CATION"

6H 160 POSITION 3,13:? *6;"4> END PROG

RAM"

PM 170 POSITION 1,17:? *6; " ( ENTER 1,2

,3 OR 4)";:6ET *1,Q:IF GK49 OR

Q>52 THEN 170

DP 185 Q=Q-48:C=14:IF Q= 1 OR Q=2 THEN

C = 99

OA 187 IF Q=3 THEN 1000

PI 189 IF Q=4 THEN END

QP190 GRAPHICS 17:P0SITI0N 0,3:? #6; "

ENTER LARGEST VALUE"

KH 200 ? #6;"MIN.:1 MAX.:";C;" ";

GL 203 GET #1,RiIF R<48 OR R>57 THEN 2

03

Jfl 205 ? #6;R-4B;

Ii.210 GET #1,RR:IF (RR<48 OR RR >57) A

ND (RRO155) THEN 210

SS211 IF RR=I55 THEN 215

KF212 ? #6;RR-4B

DK215 IF RR=155 THEN RR = R:R =48

61220 R=10* <R-48)+RR-4S: IF R< 1 OR R >C

THEN PRINT #6:GOTO 200

HN230 POSITION 0,14:? #6; "ENTER SMALL

EST VALUE"

LO240 ? #6;"MIN.:0 MAX.:";R;" ";

HE 242 GET #1,S:IF S<48 OR S>57 THEN 2

42

JE 244 ? #6;S-4B;

JH 250 GET *l,SaiIF (SS<48 OR SS>5a> A

ND (SSO155) THEN 250

EH251 IF SS=155 THEN SS= S: S=48: GOTO 2

53

KL 252 ? #6; SS-48

IG 253 S=10* <S-48)+SS-4S: IF S<0 OR S>R

THEN PRINT #6:G0T0 240

OK 263 GRAPHICS 17: POSITION 2,8s? #6;"

ENTER X TO RETURN":PDSITION 6,1

0:? #6;"TO MENU":FOR 1=1 TO 500

:NEXT I:? "{CLEAR}"

HP 270 Z=0: 2Z = 0:GRAPHICS 5:POKE 752,1

OD 275 GOSUB 1100:GOSUB 1170:GOSUB 123

0

DC 301 TR= 0: ZZ = ZZ + l

OK 305 L=INT<RND( 1 > * <R-S+1) )+S

94 COMPUTE! May 1984

113" 
114" 
117" 
118" 
119" 
12"" 
121" 
123" 
1232 
1234 
1235 

126" 
127" 

13"" 
131" 
132" 
133" 
15"" 
151" 

2""" 
2""1 
2""3 

2225 

25"" 
26"" 

3""" 3"15 
3"2" 
3"25 
3"3" 
3"35 
3"4" 
3"45 
3"5" 

5""" 
5"1" 

6""" 
6""2 

6""3 
6""4 

65"" 

651" 

66"" 
661" 

POKE (I+A+J),1"2 :rem 46 
NEXTJ:NEXTI:RESTORE:RETURN :rem 137 
FORI=lT021 :rem 1"9 
POKE(1267+I),12" :rem 77 
NEXT I : rem 83 
POKE1227,74 :rem 85 
RETURN : rem 164 
FORI=lT01":READA:NEXTI :rem 193 
FORI=11"4TOl184STEP 4" :rem 12 
FORJ=25T028 :rem 172 
READA:POKEI+J,A:NEXTJ:NEXTI:RESTORE: 
RETURN :rem 185 
FORI=lT03 :rem 61 
POKE1271+I,Y:POKE128"+I,Y:NEXTI 

:re m 172 
FORI=lT04 : r em 57 
POKE1311+I , Y :rem 179 
POKE132"+I , Y :rem 18" 
NEXTI:RETURN :rem 1"5 
FORI=1"64 TO 1224STEP 4" : rem 1" 
FORJ=25T028:POKEI+J,32:NEXTJ:NEXTI:R 
ETURN :rem " 
FORI=55296T055615 :rem 227 
POKEI,5:NEXTI :rem 94 
POKE55442,6:FORI=55616T056256:POKEI, 
l+Q:NEXTI:RETURN :rem 26 
FORI=1384T02"23:POKEI,32:NEXTI:RETUR 
N : rem 145 
POKE1212,2"2:RETURN :rem 15" 
FORI=lT024:POKELL+I," : NEXTI:POKELL+5 
,24":POKELL+6,72:POKEV,72:RETURN 

IFLEN(F$»2THEN3e13e1 
P=VAL(MID$(F$,2,1» 
X=1396+W:GOSUB48e1 
RETURN 
P=VAL(MID$(F$,2 , 1» 
X=1392+W : GOSUB4BeI 
P=VAL(MID$(F$,3,1» 
X=1396HI:GOSUB 4BeI 
RETURN 

:rem 138 
:rem 81 

:rem 254 
:rem 5 

:rem 17" 
:rem 251 

:rem 7 
: rem 253 

: rem 12 
:rem 168 

DATA 6 , 5 , 5,7,4 ,9, 3,11 ,3,11, 233 ,1 6e,1 
6", 16e1,16e1,1e1B,16e1,16" :rem 244 
DATA 16e1,16e1,16e1,16e1 , 1793,1797,lBell 

: rem 186 
POKE1631,Y:POKE167e1,Y:POKE1671,Y:POK 
E1672,Y:POKE1711,Y :rem 52 
IFQ=2THENPOKE1631,32:POKE1711,32 

:rem 149 
RETURN : rem 169 
POKE163e1,Y:POKE1632,Y:POKE1671,Y:POK 
E171e1,Y:POKE1712,Y:RETURN :rem 73 
POKE LL+4 , 33:POKELL+1,21 : POKELL , 31:F 
ORI=lT02e1e1:NEXTI:POKELL+1,25:POKELL , 
3e1 : rem 79 
FORI=lT06e1e1:NEXTI:POKELL+4,32:FORI=1 
T01e1e1e1:NEXTI:POKELL+4,8:RETURN 

: rem 5e1 
POKE LL+4,33:POKELL+1,1e1:POKELL , 143: 
FORI=lT015e1~:NEXTI:POKELL+4,32 

:rem 39 
FOR I=lT01e1e1e1:NEXTI:POKELL+4,8:RETUR 
N :rem 111 

Program 3: Snertle For Aiari 

Refer to the "Automo~c Proofreoder" orticle before typing this 
progrom in. 

"E 9 0 DIM F$ (4) ,1'1$ (3) : OPEN ttl, 4, ", "K: " 
Ol100 GRAPHICS 17:SETCOLOR 0,12,10 
~110 POSITION 3,1:7 *6; "aaSNERTLEaa" 

94 COMPUTE! May 1984 

The final digit is jllst begillning to appear Ollscreell, Atari 
versioll of "Snerlle." Other versions sill/ilar. 

HI 120 POSITION 3,4:7 tt6;"SELECT ONE: " 
J6 130 POSITION 3,7:7 *6; " 1 ) ADDITION" 
JH 140 POSITION 3,9:7 "6; "2) SUBTRACT I 

ON" 
KH 150 POSITION 3,11:? .6; "3) MULTIPLI 

CATION" 
6H 160 POSITION 3,13:? .6;"4) END P ROG 

RAM" 
PH 170 POSITION 1,17:7 .. 61 " ( ENTER 1,2 

,3 OR 4) " ;:GET ttl,Q:IF Q<49 OR 
Q>52 THEN 170 

OP 185 Q=Q-48:C=14: IF Q= I OR Q=2 THEN 
C=99 

MI87 IF Q=3 THEN 1000 
PI 188 IF Q=4 THEN END 
~190 GRAPHICS 17:POSITION 0,3:7 *6;" 

ENTER LARGEST VALUE" 
k1l212J0? tt6;"MIN.:l MAX. : "iC;" "; 
61203 GET .I,R:IF R<48 OR R >57 THEN 2 

03 
JA 205 ? "6; R-48; 
Il210 GET *I,RR:IF (RR < 48 OR RR >57) A 

ND (RR <> 155) THEN 210 
66211 IF RR=155 THEN 215 
KF 212 7 .6; RR-48 
OK 215 IF RR=155 THEN RR=R:R=48 
61220 R=10a(R-48)+RR-48:IF R<I OR R>C 

THEN PRINT *6:GOTO 200 
~230 POSITION 0,14:7 *6; "ENTER SMA LL 

EST VALUE" 
l0240 ? tt6;"MIN.:0 MAX.:";R;" 
HE242 GET .I,S:IF S <48 OR S >57 

42 
JE 244 ? "6; 5-48; 

" . , 
THEN 2 

JH 250 GET *1, Ss.: IF (SS < 48 OR SS>58) A 
ND (SS < >155) THEN 250 

£N251 IF SS=155 THEN SS=S:S=48:GOTO 2 
53 

Kl 252 7 .6; SS-48 
16253 S=10a(S-4B)+SS-48:IF S<0 OR S >R 

THEN PRINT .6:GOTO 240 
~ 263 GRAPHICS 17:POSITION 2,8:7 *6;" 

ENTER X TO RETURN":POSITION 6,1 
0:7 .6;"TO MENU":FOR 1=1 TO 500 
:NEXT I:? "(CLEAR)" 

HP270 Z=0:ZZ=0:GRAPHICS 5:POKE 752,1 
00275 GOSU8 1100:GOSU8 1170:GOSU8 123 

o 
OC301 TR=0:ZZ=ZZ+1 
OK305 L=INT(RND(I)·a(R-S+I»+S 



Both tractor &

friction feed are

standard.

Prints a crisp

origjna), plus Lip to

three copies.

Mix & match more

than 40 software-

selectable type

styles.

Bit image graphics

add to Legends

versatility

Centronics parallel

interface standard;

RS232C optional.

Serial impact dot

matrix in two models:

80 & 100 cps.

New square dot

technology for

higher resolution

& near letter- quality

print (Model 800)'

Up to 142 columns

in compressed

printing mode.

seeking for fast

output. 1

Features like these make our new dot matrix impact

printer a Legend. While a low price- makes it a near

miracle! Imagine, all this aid more for less than $350.

That puts you into our 80-cps Legend 800 model. And

if you're looking for something even taster, look into

our 100-cps Legend 1000.

See them both at a dealer near you. Or drop us a

line for facts by mail CAL-ABCO/PERIPHERALS DIVISION,

14722 Oxnard Street, Van Nuys, CA 91401. Telephone

(818) 994-0909. Toll free | mg*m ■%«*

L-800-321-4484. Telex 662436. wUlwl III
Dealer inquiries invited. peripheral produce

16U Free 1-800-321-4484

s a WdetnaA of I'M. AltCO.



HJ 310 IF D=3 AND T = 49 THEN 320

OK 315 K=INT(RND(1)*CR-S+1)>+S

CJ320 F* = STR*(K):W=15

CD 325 IF K<L THEN W= 22

HJ 330 GOSUB 3000

JD 335 W=22

C! 337 IF K<L THEN W=15

PI 340 F* = STR* (L)

HP 345 GOSUB 3000

LL 346 ON D GOSUB 6000,6002,6004

EB 350 IF Q=l THEN M= K+L

AL 360 IF D = 2 AND L<K THEN M = K-L

fiN362 IF Q=2 AND K<L THEN M=L-K

61 365 IF Q= 3 THEN M= K*L

PH 3 80 7 " {CLEAR > " s BOSUB 740: MM= 1 : IF M

>9 THEN MM=2

GF 385 IF M>99 THEN MM=3

6C393 V = 0

NK 395 FOR J = 0 TO MM-1

CM 397 PLOT 40-J*6,30

BB 4 00 POKE 7 6 4, 255: BET #1 , P

CJ401 IF (POBB) AND (P<48 OR P>57) T

HEN 400

NH 407 IF F = S8 AND ZZ = 1 THEN 100

DP 408 IF P = 88 AND TR=1 THEN ZZ = ZZ + 1

1*. 410 IF P = 88 THEN GRAPHICS 17: SETCOL

OR 0,12.10:7 #6;" PERCENTAGE="

;INT(Z/(ZZ-1)*100):GOTO 120

EB415 P =P-48:W = 30

HK417 COLOR 0:PLOT 40-J 16 , 30 : CDLOR 3

JH 420 V =V+INT( (Ptl0AJ)+0. 1) :X=40-6»J:

GOSUB 480:NEXT J

NC 450 IF M = V THEN 470

AI451 SOUND 2,200, 12, 12:FOR 1 = 1 TO 10

0:NEXT I:SOUND 2,0,0,0

EM452 COLOR 0:FOR Y =30 TO 35:F0R 1=24

TD 42:PL0T I,Y:NEXT I:NEXT Y:C

OLOR 3

IF TR=1 THEN 460

TR=1:COLOR 0:GOSUB 1170:COLDR 3

:GOSUB 770:GOTO 393

MS=STR$(M>:IF MM=3 THEN 462

FOR 1=1 TO 3-MM:READ A:NEXT I

FOR OD=1 TO MM

P=VAL(M*(00,00))

READ XsGOSUB 480:NEXT OO:RESTOR

E

7 " {CLEAR3 ":COLOR 2:GDSUB 1170:

IP TR=0 THEN GOSUB 2500:GOSUB 7

55:Z=Z+1:GOSUB 6500

GOSUB 2225:POKE 198,0:GOTD 301

COLOR 1:IF P=0 THEN GOSUB 720

ON P GOSUB 500,525,530,555,585,

6 10,633,660,680:RETURN

6D500 PLOT X, W: DRAWTO X,W +4:PLDT X-l,

W:DRAWTO X-l,W+4:RETURN

S0 525 PLOT X, W: DRAWTO X-3,W:PL0T X-l,

W+1:PLOT X,W+1:PLOT X,W+2:DRAWT

0 X-3,W+2

Pi 527 PLOT X-3,W + 3:PL0T X-2,W+ 3:PL0T

X-3,W+4:DRAWTO X,W+4:RETURN

LD530 PLOT X,W:DRAWTO X,W+4:PL0T X-l,

W:DRAWTO X-1,W+4:PLOT X-3,W:PL0

T X-2,W

LP 540 PLOT X-3,W + 2:PL0T X-2,W+2:PL0T

X-3,W+4:PL0T X-2,W+4:RETURN

El 555 PLOT X-3,W:DRAWT0 X-3,W+2:PL0T

X-l,W+1:DRAWTO X-I,W+4:PL0T X,W

+2:PLOT X-2,W+2:RETURN

KO 585 PLOT X-3,W:DRAWT0 X,W:PLOT X-3,

W+2:DRAWT0 X,W+2:PL0T X-3,W+4:D

RAWTO X,W+4

fp590 PLOT X-3,W+1:PLDT X-2,W+l:PL0T

X-l,W+3:PL0T X,W+3:RETURN

m

KB

CP

m

u

40

NC

FF

BK

PP

456

458

460

461

462

464

465

470

471

4B0

485

DD 610 PLOT X-3,W:DRAWT0 X-3,W + 4: PLOT

X-1,W:PLOT X,W:PLOT X-2,W:DRAWT

O X-2,W+4:PLOT X-l,W+2:PL0T X-l

, W +4

HC 615 PLOT X , W + 2: DRAWTO X, W+4: RETURN

6L633 PLOT X, W: DRAWTO X-3,W:PL0T X,W +

1:DRAWTD X-3,W+4:RETURN

DO 660 GOSUB 720:PLOT X-2,W + 2:PL0T X-l

,W+2:RETURN

IL680 PLOT X-3,W + 4:DRAWT0 X,W+ 4:DRAWT

D X,W:DRAWTO X-3,W:DRAWTO X-3,W

+ 2

CE685 DRAWTO X-l, W + 2: RETURN

00 720 PLOT X,W:DRAWTO X,W+4a DRAWTO X-

3,W+4:DRAWT0 X-3,W:DRAWTO X,W:R

ETURN

KL 740 FOR 1=24 TO 42:PL0T I,2B:NEXT I

:RETURN

GH 755 ? "{12 SPACES>GOOD" :RETURN

JK 7 70 7 "{10 SPACES>TRY AGAIN": RETURN

KE 1000 GRAPHICS 17:SETC0L0R 1,12,10:P

DSITION 2,2:7 #6;"D0 YOU WISH

TO: "

JB1010 POSITION 2,5:? «6;"1) PRACTICE

TIMES":POSITION 2,6:? #6;"TAB

LES"

FH 1020 POSITION 2,8:7 «6;"2> RANDOM N

UMBERS"

BH 1030 POSITION 2,10:? #6;"(ENTER 1 0

R 2) "

HL 1040 GET #1,T:IF T<49 OR T>50 THEN

1040

BE 1050 IF T = 50 THEN 190

EE 1060 POSITION 2,12:? #6; "ENTER TIME

S TABLES";

BL 1065 K= 0:P= 0:7 #6;" (1-14) ";

PIN 1070 GET #1,Z:IF (Z<48 OR Z>57) AND

C Z< >155) THEN 1070

(1H 1073 IF Z = 155 THEN K=ZZ-48:G0T0 109

0

HO 1075 7 #6; Z-48;

BB 1080 P=P+1:IF P=l AND ZOI55 THEN K

=(Z-48)*10:ZZ=Z:GOTO 1070

HH 1085 K=K+(Z-48):IF K>14 THEN 7 #6:G

OTO 1065

US 1090 S = 0: R=14: GOTO 263

6F1100 COLOR 2: A= 40: B =28:FOR 1=0 TO 9

HE 1110 IF I/2=INT(I/2) THEN A= A + 2:B =B

-2

DN1120 PLOT B,I:DRAWTO A,I:NEXT I

NFI130 PLOT B,I:RETURN

IH1170 FOR 1=51 TO 55:FL0T I,2:NEXT I

:FOR 1=50 TO 55:PL0T I,3:NEXT

I

CE 1180 FOR 1=4 TO 7:F0R J = 49 TO 55:PL

OT J,I:NEXT J:NEXT I

HF1190 CDLOR 0:PLOT 54,3: RETURN

DI 1230 CDLOR 2:Y = 24:F0R X = Y TO Y + 3:PL

OT X,10:DRAWTO X,13:NEXT X

EH 1240 Y= 40:FOR X = Y TO Y + 3:PL0T X,10:

DRAWTO X,13:NEXT X

FH 1250 PLOT 28,12:PL0T 28,13:PLDT 29,

12:PLOT 29,13

6NI260 PLOT 44,12:PL0T 44,13sPL0T 45,

12:PL0T 45,13:RETURN

JJ 2225 COLOR 0:FOR Y=15 TO 35:F0R 1=2

4 TO 42:PLOT I,Y:NEXT I:NEXT Y

:COLOR 3:RETURN

flE2500 CDLDR 0:PLOT 54,7:PL0T 53,6:CD

LDR 3:RETURN

FA 3000 IF LEN<FS) >1 THEN 3030

HD 3015 P= VAL (FS (1,1))

BE 3020 X = 40:GOSUB 480

96 COMPUTE! May1984

HJ 3 1'" IF 0= 3 AND T=49 THEN 32'" 
or. 3 15 K = INT (RND( 1)" <R- S+1 » +5 
CJ 320 FS=STRS(t() :W=15 
[D 325 IF K < L THEN W= 22 
HJ 330 GOSUB 3000 
JO 335 W=22 
[1 337 IF K( L THE N W=15 
PI 3 4'" FS =STRS( L) 
NP 3 45 GOS UB 3"''''''' 
l l 3 4 6 
SB 350 
Al360 
AN 3 62 
&1 3 65 

ON Q GOSUB 6000,6002,6004 
IF Q=I THEN M= K+L 
IF Q=2 AND L < K THEN M=K-L 
IF Q=2 AND K< L THEN M=L-K 
IF Q=3 THEN M=K* L 

PH3 80 ? "{CLEAR}":G05UB 740:MM=1: IF M 
>9 THEN MM =2 

SF3 85 IF M) 9 9 THEN MM=3 
SC 3 93 V='" 
HI. 395 FOR J ='" TO MM - I 
I:,. 397 PLOT 40 - J * 6,30 
~ 400 PO KE 76 4,2SS:GET .i , P 
CJ 401 IF ( P < >BB) AND ( P < 4B OR P >57> T 

HEN 4"'0 
" 4"' 7 IF P=BB ANO 11=1 THEN 10'" 
OP 408 IF P=8 8 AND TR=I THEN 1 1=1 1+1 
1. 41 0 IF P=B8 THEN GRAPHICS 17 :SE TCOL 

OR I'll, 12, 10: ? #6; " PERCENTAGE =" 
; INT(l/ (11-1) *1"'''') :G OTO 12'" 

EB41 5 P = P-48:W= 3 '" 
a 41 7 COLOR "' :PLOT 40-J*6,3"':COLOR 3 
JH 4 2'" V = V + I NT ( (P * I '" - J ) + "'. I ) : X = 4 '" - 6 * J : 

GOSUB 480:NEXT J 
HC 45 '" IF M=V THEN 47'" 
i\! 451 SOUND 2,200,12, 12:FOR 1=1 TO 10 

0:NEXT I:SDUND 2,O,O,O 
E~ 4 52 CO LOR "':FOR Y=30 TO 35:FOR 1 =2 4 

TO 42:PLOT I,Y:NEXT I:NE XT Y:C 
OLOR 3 

Al 4 56 IF TR= I THEN 46'" 
HH 4 58 TR=I:COLOR "':GOSUB 117"':COLOR 3 

:GOSUB 77"':GOTO 393 
~ 460 MS =STRS( M):IF MM=3 THEN 462 
CP 461 FOR 1=1 TO 3-MM:READ A:NE XT I 
~~ 462 FOR 00 = 1 TO MM 
IJ 464 P=VAL(MS{ OO , OO» 
H0 465 READ X: GOSU8 480:NEXT OO:RESTOR 

E 
~ 4 7'" 7 " {CLE AR} ":COLOR 2:GOSU8 11 7 "': 

IF TR ='" THEN GOSUB 25"'''':GOSUB 7 
55 : 1=Z+I: GOSUB 6500 

ff 4 71 GOSU8 2225:POKE 198,"':GOTO 3 01 
~ 48'" COLOR I:IF P=0 THEN GOSU8 720 
PP 48S ON P GOSUB 500,525,530,555,585, 

610,633 ,660 , 680:RETURN 
60500 PLOT X, W:DRAWTO X,W+4:PLOT X- I, 

W:DRAWTO X- l,W+4:RETURN 
;.0525 PLOT X, W:DRAWTO X-3, W:PLOT X- I, 

W+l:PLOT X,W+l : PLOT X,W+2:DRAWT 
o X-3,W+2 

PJ 527 PLOT X-3 ,W+3:PLOT X-2,W+3:PLOT 
X-3, W+4:DRAWTO X,W+4:RETURN 

lD530 PLOT X, W:ORAWTO X,W+4:PLOT X-I, 
W:ORAWTO X-I,W+4:PLOT X-3, W:PLO 
T X- 2,W 

lP 54'" P LOT X-3 ,W+2: P LOT X-2 , W+2:PLOT 
X- 3,W+4:PLOT X-2 ,W+4: RET URN 

EI555 PLOT X-3,W:DRAWTO X-3 , W+ 2 :PLOT 
X- I ,W+I: DRAWTO X-I, W+4:PLO T X,W 
+2:PLOT X-2,W+2:RETURN 

K0 585 PLOT X-3, W:DRAWTO X,W :PLOT X-3 , 
W+ 2 :0RAWTO X, W+2:PLOT X-3,W+4:D 
RAWTO X, W+4 

fP5 90 PLOT X- 3, W+I:PLOT X-2,W+I:PLOT 
X- I , W+ 3 :PLOT X,W+3:RETURN 
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DD 61'" PLOT X-3, W:DRAWTO X-3, W+4:PLOT 
X- l,W:PLOT X,W:PLOT X-2,W:DRAWT 
o X-2, W+4:PLOT X- l,W+2:PLOT X-I 
,W+4 

HC 615 P LOT X, W+ 2:DR AWTO X, W+4:RETURN 
61 6 33 P LOT X,W :DRAWTO X-3, W:PLOT X,W+ 

I:DRAWTO X-3,W+4:RET URN 
00 66'" GOSUB 72"':PLOT X-2, W+2 :PL OT X- I 

,W+2:RETURN 
Il680 PLOT X-3, W+4:DRAWTO X, W+4:DRAWT 

o X, W:DRAWTO X- 3, W:ORAWTO X-3,W 
+ 2 

CE 685 DRAWTO X-I, W+ 2 : RETURN 
OD720 PLOT X,W :DRAWTO X, W+4:0RAWTO X-

3 ,W+4:DRAWTO X-3 ,W:DRAWTO X,W:R 
ETURN 

Kl740 FOR 1=24 TO 42:PLOT 1, 2 B:NEXT I 
:RETURN 

~755 7 "{12 SPACES'GOOD":RETURN 
H77'" ? "{ 10 SPACES}TRY AGAIN",RETURN 
~[ 1000 GRAPHICS 17:SET COLOR 1 , 1 2, 10:P 

OSITION 2,2 : ? .b;"OO YOU WISH 
TO : " 

JB 101'" POSITION 2,5 : 7 116; "I> PRA CTICE 
T IMES" : POSITION 2,6 : ? *6 ; "TAB 

LES" 
FH 1020 POS ITION 2,8: ? 1. 6 ; "2) RANDOM N 

UMBERS" 
~ 1"'3'" POSITION 2,1"': 7 86;"(ENTER I 0 

R 2) " 
a 104 0 GE T *I,T:IF T < 49 OR T >5'" THEN 

1"'4'" 
BE 1050 IF T=5'" THEN 19 '" 

EE 1 060 POSITION 2, 1 2 : ? 116; "ENTER TIME 
STABLES"; 

Bl 1065 K= 0: P=0: ? *6;" (1-14)"; 

", 107'" GET *1,2: IF (1<48 OR 1 >57> AND 
( 1 <> 155) THEN 1"'7'" 

"N 107 3 IF Z= 155 THEN K= ZZ - 48 :GOTO 109 

'" "0 10 75 ? #6; Z-48; 
~1~ 8'" P=P+I:IF P=I AND 1 <> 155 THEN K 

=(1 -48)* I"' : Z1=Z :GOTO 1"'70 
"' 1 085 K=K + ( Z-48):IF K> 14 THEN 7 116:G 

OTO 1065 
~ 1"'90 S="':R=14:GOTO 263 
Sf 1100 COLOR 2 :A=40:B= 2 B:FOR 1='" TO 9 
~EI II'" IF 1 / 2=INT(I /2 ) THEN A= A+2,8=B 

-2 
DN 11 20 PLOT B,I:DRAWTO A,I:NEXT 1 
Hf 11 30 PLOT B, I: RETURN 
IH 11 7 0 FOR 1 = 51 TO 55:F'LOT I, 2 :NEXT I 

,FOR 1=5'" TO 55:PLOT 1, 3 :NEXT 
I 

IT 118 '" FOR 1=4 TO 7 :FOR J=49 TO 55:PL 
aT J,I:NEXT J:NE XT I 

. 11 90 CO LOR 0:PLOT 54, 3 :RETURN 
011230 COLOR 2:Y=24:FOR X= Y TO Y+3 :PL 

OT X, 10:DRAWTO X, 1 3 :NE XT X 
~ 1 240 Y=4"':FOR X=Y TO Y+3 :PLOT X,I0: 

DRAWTO X, 1 3: NE XT X 
F~ 125 0 PLOT 2 8 , 1 2 :PLOT 2 8 , 13:PLOT 29, 

1 2 :PLOT 29,1 3 
6N 1 2 60 PLOT 44 , 12:PLOT 44 , 1 3 :PLOT 45, 

12 : PLOT 45,13: RETURN 
JJ 222 5 COLOR "':FOR Y=15 TO 3 5:FOR 1=2 

4 TO 42:PLOT I,Y:NEXT I: NE XT Y 
:COLOR 3:RETUR N 

A[2500 COLOR 0:PLOT 54,7:PLOT 53,6 :CO 
LOR 3 :RETURN 

fA30"'''' IF LEN(FS»I THEN 303'" 
HO 3'" 15 P=VAL (FS ( I , I) ) 
BE 3 "'2'" X=40: GOSUB 48'" 



LopkslikeaFerrari.
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

GT DrivingSystem™ of software programs*

World-class word processing is a breeze with

the GT Estate WordProcessor™ And yourdealer

will describe the two additional programs that

allow GT owners to accelerate their computer
driving Skills."'"eluded as standard equipment.

Also, the 1984 Indus GT is covered with the

GT PortaCase7M A stylish 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-BOO-33-INDUS. In California. 1-800-54-INDUS, 213/882-9600.

© 1983 Indus Systems, 9304 Deering Avenue, Chatsworlh. CA 91311. The IndusGT isa product of IndusSyslems. Atari isa registered trademarkot'Atari, Inc. Apple isa
registered trademark oi Apple Computer, Inc.
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drive in the world. 

A flick of its power sw itch can turn an Atari 
into a Ferrari. 

Or an Apple into a Red Hot Apple. 

Looks like a Ferrari. 
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front-load ing front end is slimline engineering 
with a distincti ve European-Gran fl air. 

Touch its LED-lit CommandPost™ function 
contro l AccuTouch™ buttons. Marvel at how 
responsive it makes every Atari or Apple home 
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tem money can buy. At top speed, it's v irtually 
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easy to park. 
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KK 3025 RETURN

HA 3030 P= VAL(F*(1, 1 > )

BM 3035 X = 34:GDSUB 4B0

ND 3040 P=VAL(F*(2,2))

BL 3045 X = 40: GDSUB 480

KI 3050 RETURN

JO 6000 PLOT 27, 24: DRAWTD 27, 26: PLOT 2

6,25:DRAWT0 28,25:RETURN

CE 6002 PLOT 26, 25: DRAWTD 28, 25: RETURN

PD 6004 PLOT 26, 24: PLOT 28, 24: PLOT 27,

25:PLOT 26,26:PLOT 28,26:RETUR

N

JO 6500 SOUND 2, 150, 10, 10: FDR 1 = 1 TO 5

0:NEXT I:SOUND 2,125,10,I2:FOR

1=1 TO 50:NEXT I:SOUND 2,0,0,

0:RETURN

DJ 6510 REH SOUND

GP8000 DATA 28,34,40

Program 4: Snertle For TI-99/4A

100

110

120

130

140

150

160

170

180

190

200

210

220

GOTO 150

FOR 1=1 TO LENtH*)

CALL HCHAR(ROW,CQL+I,ASCtSEG*(H

*, I, 1 > > >

NEXT I

RETURN

GOSUB 2710

CALL CLEAR

CALL SCREEN(12)

PRINT TAB(5);

**':::::

PRINT "SELECT

PRINT TAB(3);

PRINT TAB(3) ;

PRINT TAB(3>;

tt SNERTLE

ONE:"::

1> ADDITION"::

2) SUBTRACTION"::

■3> MULTIPLICATION

230 PRINT TAB<3>;"4) END PROGRAM":

240 PRINT "(ENTER 1, 2, 3, OR 4)";

250 CALL KEY(0,Q,ST)

260 IF ST=0 THEN 250

270 Q^Q-48

280 IF (Q>4)+ (Q<1>THEN 250

290 KOL=D

300 IF QO2 THEN 320

310 KOL=10

320 CALL COLOR(11,KOL+4,1)

330 C=14

340 IF (QO1 > < (Q<>2> THEN 360

350 C=99

360 IF Q=3 THEN 2210

370 IF Q=4 THEN 3100

380 CALL CLEAR

390 CALL SCREEN(4)

400 PRINT TAB(4);"ENTER LARGEST VAL

UE:"::

410 PRINT " (LOWEST :1 HIGHEST:";C

;")"::

420 INPUT R

430 IF (R<1)+(R>C)THEN 420

440 PRINT ::

450 PRINT TAB<4>;"ENTER SMALLEST VA

LUE"::

460 PRINT " (LOWEST :0 HIGHEST:";R

"Snertle," 77 version.
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470

480

490

500

510

520

530

540

550

560

570

580

590

600

610

620

630

640

650

660

670

680

690

700

710

720

730

740

750

760

770

7 80

790

800

B10

820

830

840

850

860

870

880

890

900

910

920

930

940

950

960

970

980

INPUT S

IF (S<0)+(S>R>THEN 470

CALL CLEAR

CALL SCREEN(10)

PRINT "PRESS ?X' TO RETURN TO M

ENU" mi::::::::

FOR 1=1 TO 400

NEXT I

CALL CLEAR

CALL SCREEN(12)

Z=0

ZZ = 0

GOSUB 2410

GOSUB 2510

GOSUB 2580

TR=0

ZZ=ZZ+1

RANDOMIZE

L=INT(RND*(R-S+1))+S

IF (0=3>*(T=l)THEN 670

K=INT(RND*(R-S+1)>+S

F*=STR$(K>

Y=9

W=15

IF K>=L THEN 720

Y=14

GOSUB 2840

Y=14

IF L<=K THEN 760

Y=9

F*=STR*(L)

GOSUB 2840

ON Q GOSUB 2960,29 60,3040

IF HOI THEN 810

M=K+L

IF <Q<>2>+(K<L)THEN 830

M=K-L

IF (Q<>2)+(K>=L)THEN 850

M=L-K

IF QO3 THEN 870

M=K*L

CALL HCHAR(1B,9, 1CI4, 14)

MM=1

IF M<=9 THEN 910

MM=2

IF M<=99 THEN 930

MM=3

V=0

GOSUB 2410

FOR J=0 TO MM-1
CALL HCHAR(22,20-4*J,94)

CALL KEY(0,K1,ST>

IF ST=0 THEN 970

n: 3 025 RETURN 
NA3030 P=VAL(F$(I,I» 
BN 3035 X=34: GOSUB 480 
ND 3040 P=VAL (F$ (2,2) ) 
Bl 3045 X=40: GOSUB 480 
KI 3050 RETURN 
J0 6000 PLOT 27, 2 4:0RAWTO 27,26:PLOT 2 

6,75:DRAWTO 28,25:RETURN 
CE6002 PLOT 26,25:DRAWTO 28,25:RETURN 

PD 6004 PLOT 26,24:PLOT 28,24:PLOT 27, 
25:PLOT 26,26:PLOT 28,26:RETUR 
N 

J06500 SOUND 2,150,10,10:FDR 1=1 TO 5 
0:NEXT I:SOUND 2,125, 10,12:FOR 

1=1 TO 50:NEXT I:SOUND 2,O,O, 
0:RETURN 

OJ 6510 REM SOUND 
SP 8000 DATA 28,34,40 

Program 4: Snertle For TI-99/4A 

100 GOTO 150 
110 FOR 1=1 TO LEN(HS) 
12e CALL HCHAR(ROW,COL+I,ASC(SEGS(H 

$,1,1») 
130 NEXT I 
140 RETURN 
150 GOSUB 2710 
160 CALL CLEAR 
170 CALL SCREEN(12) 
180 PRINT TAB(5);"" S N E R T L E .... ::::: 
190 PRINT "SELECT ONE:":: 
200 PRINT TAB(3);"I) ADDITION":: 
210 PRINT TAB(3);"2) SUBTRACTION":: 
220 PRINT TAB(3);"3) MULTIPLICATION 

" : : 
230 PRINT TAB(3);"4) END PROGRAM":: 

: : : : 
240 PRINT "(ENTER I, 2, 3, OR 4)"; 
250 CALL KEY(0,0,ST) 
260 IF ST=0 THEN 250 
270 0~ '0-48 
280 IF (0 ) 4)+(0 < I)THEN 250 
290 KOL=O 
300 IF 0 <> 2 THEN 320 
310 KOL=10 
320 CALL COLOR(II,KOL+4,1) 

"Snertie," TI version. 
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330 C=14 
340 IF (0 < >I)'(0 <> 2)THEN 360 
350 C=99 
360 IF 0=3 THEN 2210 
370 IF 0=4 THEN 3100 
380 CALL CLEAR 
390 CALL SCREEN(4) 
400 PRINT TAB(4);"ENTER LARGEST VAL 

UE:": : 
410 PRINT" (LOWEST: I HIGHEST: ";C 

; 10 ) It : : 

420 INPUT R 
430 IF (R < I)+(R >C)THEN 420 
440 PRINT :: 
450 PRINT TAB(4);"ENTER SMALLEST VA 

LUE" : : 
460 PRINT" (LOWEST: 0 HIGHEST:"; R 

; " ) " : : 
470 INPUT S 
480 IF (S < 0)+(S ) R)THEN 470 

490 CALL CLEAR 
500 CALL SCREEN(10) 
510 PRINT "PRESS 'X' TO RETURN TO M 

ENU" : : : : : : : : : : : : 
520 FOR 1=1 TO 400 
530 NEXT I 
540 CALL CLEAR 
550 CALL SCREEN(12) 
560 Z=0 
570 ZZ = 0 
580 GOSUB 2410 
590 GOSUB 2510 
60'" GOSUB 2580 
610 TR=0 
620 ZZ = ZZ+I 
630 RANDOMIZE 
640 L = INT(RND'(R - S+I»+S 
650 IF (0= 3 )'(T=I)THEN 670 
660 K=INT(RND'(R-S+I»+S 
67'" FS=STR$(K) 
680 Y=9 
690 W= 15 
700 IF K >=L THEN 720 
710 Y= 14 
7 2 13 GOSUB 2840 
7 30 Y=14 
740 IF L < =K THEN 760 
750 y = q 
760 FS = STRS (Ll 
770 GOSUB 2840 
780 ON 0 GOSUB 2960 , 2960,3040 
790 IF 0 <> 1 THEN 810 
800 M= K+L 
8113 IF (0 < >2)+(K < LlTHEN 830 
820 M= K-L 
8 3 0 IF (0 <> 2)+(K >=L)T HEN 850 
840 M= L-K 
850 IF 0 < >3 THEN 870 
860 M= K'L 
8 7 0 CALL HCHAR ( 18,9, 104, 14) 
880 MM=1 
890 IF M< =9 THEN 910 
900 MM=2 
910 IF M<=99 THEN 930 
920 MM = 3 
9 3 0 V=0 
940 GOSUB 2410 
950 FOR J=0 TO MM-I 
960 CALL HCHAR(22,20-4'J,94) 
970 CALL KEY(0,Kl,ST) 
980 IF ST=0 THEN 970 
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990 IF ((KK48) + (K1>57))*(K1< >88 > TH

EN 970

1000 IF (K1=S8)*<ZZ=1)THEN 460

1010 IF KIO88 THEN 1060

1020 CALL CLEAR

1030 PRINT TAB(3);"PERCENTAGE : " ; IN

T (Z/ (ZZ-1) *100)

1040 PRINT ::::

1050 GOTO 190

1060 CALL HCHAR(22,20-4*J,32)

1070 P=Kl-48

1080 V=V+(P*10AJ)

1090 X=19-4*J

1100 Y=20

1110 GOSUB 1430

1120 NEXT J

1130 IF M=V THEN 1310

1140 CALL SOUND<300,110,2)

1150 FOR 1=20 TO 24

1160 CALL HCHAR(I,1,32,30)

1170 NEXT I

1180 IF TR=1 THEN 1230

1190 TR=1

1200 GOSUB 2660

1210 GOSUB 2010

1220 GOTO 930

1230 MS=5TR* <M>

1240 FOR 00=1 TO MM

1250 P = VAL(SEG*(M$,00,1))

1260 X=19-(MM-00>*4

1270 GOSUB 1430

1280 NEXT 00

1290 FOR T=l TO 400

1300 NEXT T

1310 GOSUB 2510

1320 IF TRO0 THEN 1390

1330 CALL HCHAR(5,23,136)

1340 GOSUB 1950

1350 Z=Z+1

1360 CALL SOUND(200,196,2)

1370 CALL SOUND(200,262,2)

1380 CALL SOUND(200,294,2)

1390 FOR 1=9 TO 24

1400 CALL HCHAR(I.2,32,30)

1410 NEXT I

1420 GOTO 610

1430 IF PO0 THEN 1460

1440 GOSUB 1920

1450 RETURN

1460 ON P GOSUB 1480,1500,1550,1600

, 1650, 17 10, 1790, 1850, 1890

RETURN

CALL VCHAR(Y,X+l,115,4>

RETURN

GOSUB 2190

GOSUB 2160

CALL HCHAR(Y+2,X,115)

GOSUB 2140

RETURN

GOSUB 2190

GOSUB 2160

CALL HCHAR(Y+2TX+2,115)

GQSUB 2140

RETURN

CALL VCHAR(Y, X, 1 15

1470

1480

1490

1500

1510

1520

1530

1540

1550

1560

1570

1580

1590

1600

1610

1620

1630

1640

1650

16 60

2)

CALL HCHAR(Y+2,X,115,3)

CALL HCHAR(Y+l,X+l,114)

CALL HCHAR(Y+3,X+l,114)

RETURN

GOSUB 2190

CALL HCHAR<Y+1,X,115)

1670 CALL HCHAR(Y+l,X+l,112,2)

1680 CALL HCHAR(Y+2,X+2.115)

1690 GOSUB 2140

1700 RETURN

1710 GOSUB 2190

17 20 CALL HCHAR(Y+2,X+2,115)

1730 CALL HCHAR(Y+l,X,115)

1740 CALL HCHAR(Y+l,X+l,112.2)

1750 CALL HCHAR<Y+2,X,115)

1760 CALL HCHAR(Y+2,X+2,115)

1770 GOSUB 2140

1780 RETURN

1790 GOSUB 2190

1800 CALL HCHAR(Y+l,X+2,115)

1810 CALL HCHAR(Y+2,X+l,115)

1820 CALL HCHAR(Y+2,X+2,113)

1830 CALL HCHAR(Y+3,X+l,115)

1840 RETURN

1850 GOSUB 1500

1860 CALL HCHAR(Y+l,X,115)

1870 CALL HCHAR(Y+2,X+2,115)

1880 RETURN

1890 GOSUB 1850

1900 CALL HCHAR(Y+2,X,32)

1910 RETURN

1920 GDSUB 1850

1930 CALL HCHAR(Y+l,X+l,32)

1940 RETURN

1950 H*="GDOD!"

1960 ROW=3

1970 CDL=12

1980 GOSUB 110

1990 RETURN

2000 REM CORRECT

2010 H$="TRY"

2020 R0W=2

2030 C0L=13

2040 GOSUB 110

2050 H*="AGAIN"

2060 R0W=3

2070 C0L=12

2080 GOSUB 110

2090 FOR 1=1 TO 200

2100 NEXT I

2110 RETURN

2120 CALL VCHAR(Y, X, 1 15,4)

2130 RETURN

2140 CALL HCHAR(Y+3,X,115,3)

2150 RETURN

2160 CALL HCHAR(Y+l,X,112,2)

2170 CALL HCHARCY+l,X+2,115)

2180 RETURN

2190 CALL HCHAR(Y,X,115,3)

2200 RETURN

2210 CALL CLEAR

2220 CALL SCREEN(4)

2230 PRINT "DO YOU WISH TO PRACTICE

2240 PRINT TAB(3>;"1> TIMES TABLES,

OR" : :

2250 PRINT TAB(3);"2) RANDOM NUMBER

S ?"::::::::•-

2260 PRINT TAB(5);"(ENTER 1 OR 2) "

2270 CALL KEY(0,K1,ST)

2280 IF ST=0 THEN 2270

2290 IF (KK>49)*(K1O50)THEN 2270

2300 T=Kl-48

2310 IF T=2 THEN 380

2320 CALL CLEAR

2330 PRINT TAB(6):"ENTER TIMES TABL

E": :

100 COMPUTE! May 1984

990 IF «KI<48)+CKI>S7».CKI<>88)TH 
EN 970 

1000 IF CKI=88).CII=I)THEN ~60 
1010 IF KI<>88 THEN 1060 
1020 CALL CLEAR 
1030 PRINT TAB(3);"PERCENTAGE :";IN 

TCI/CII-I).100) 
1040 PRINT II II 

1050 GOTO 190 
1060 C~LL HCHARC22,20-4.J,32) 
1070 P=KI-48 
1080 V=V+CP.10~J) 
1090 X=19-4'J 
1100 Y=20 
1110 GOSUB 1430 
1120 NEXT J 
1130 IF M=V THEN 1310 
1140 CALL SOUNOC300,110,2) 
1150 FOR 1=20 TO 24 
1160 CALL HCHAR(I,1,32,30) 
1170 NEXT I 
1180 
1190 
1200 
1210 
1220 
1230 
1240 
1250 
1260 
1270 
1280 
1290 
1300 
1310 
1320 
1330 
1340 
1350 
1360 
1370 
1380 
1390 
1400 
1410 
1420 
1430 
1440 
1450 
1460 

1470 
1480 
1490 
15012' 
1510 
1520 
1530 
1540 
1550 
1560 
15712' 
15813 
1590 
161M' 
1610 
1620 
16 3 0 
16"40 
1650 
1660 

IF TR=I THEN 1230 
TR=I 
GOSUB 2660 
GOSUB 2010 
GOTO 930 
MS=STRSCM) 
FOR 00=1 TO MM 
P=VAL(SEGS(MS,OO,l) ) 
X=19-CMM-00).4 
GOSUS 1430 
NEXT 00 
FOR T=1 TO 400 
NEXT T 
GOSUS 2510 
IF TR <> 0 THEN 1390 
CALL HCHARC5,23,136) 
GOSUS 1950 
Z=Z+l 
CALL SOUNDC200,196,2) 
CALL SOUNDC200,262,2) 
C~LL SOUNDC200,294,2) 
FOR 1=9 TO 24 
CALL HCHARCI,2,32,30) 
NEXT I 
GOTO 610 
IF P <> 0 THEN 1460 
GOSUS 1920 
RETURN 
ON P GOSUS 1480,1500,1550,1600 
,16512J,171£'1,17913,1850,189f2J 
RETURN 
CALL VCHAR(Y. X+l, 115,4) 
RETURN 
GOSUS 2190 
GOSUS 2160 
CALL HCHAR(Y+2 , X,11S) 
GOSU8 2140 
RETURN 
GOSUS 2190 
GOSUS 2160 
CALL HCHARCY+2,X+2,115) 
GOSUS 2140 
RETURN 
CALL VCHARCY,X,115,2) 
CALL HCH AR(Y+2,X,11S,3) 
CALL HCHAR(Y+l,X+l,114) 
CALL HCHARCY+3,X+I,114) 
RETURN 
GOSUS 2190 
CALL HCHARCY+I,X,115) 

100 COMPUTE! May 1984 

1670 CALL HCHAR (Y+!, X+l, 112,2) 
1680 CALL HCHAR(Y+2,X+2,11S) 
1690 GOSUS 2140 
1700 RETURN 
1710 GOSUS 2190 
1720 CALL HCHAR(Y+ 2,X+2,11S) 
1730 CALL HCHAR(Y+l,X,11S) 
1740 CALL HCHAR (Y+!, X+l, 112,2) 
1750 CALL HCHAR(Y+2,X,11S) 
1760 CALL HCHAR (Y+2,X+2,11S) 
1770 GOSUB 2140 
1780 RETURN 
1790 GOSUB 2190 
1800 CALL HCHAR (Y+!, X+2, 115) 
1810 CALL HCHAR(Y+2,X+l,11S) 
1820 CALL HCHAR (Y+2,X+2,113) 
1830 CALL HCHAR(Y+3,X+l,115) 
1840 RETURN 
1850 GOSUS 1500 
1860 CA LL HCHAR(Y+l,X,11S) 
1870 CALL HCHAR(V+2,X+2,11S) 
1880 RETURN 

1890 GOSUS 185" 
1900 CALL HCHAR(Y+2,X,32) 
1910 RETURN 
1920 GOSU8 185" 
193£'1 CALL HCHAR(Y+1,X+1,32) 
194" RETURN " 
195e: H$="GOOO!" 
1960 ROW=3 
1970 COL=12 
1980 GOSUS 110 
1990 RETURN 
2"00 REM CORRECT 
2"10 H$="TRY" 
2"20 ROW=2 
2030 COL=13 
2040 GOSUS 110 
2050 H$="AGAIN" 
2060 ROW=3 
2070 COL=12 
2080 GOSUS II" 
2090 FOR 1=1 TO 20" 
21"0 NEXT I 
2110 RETURN 
2120 CALL VCHAR(Y,X, 115,4) 
2130 RETURN 
2140 CALL HCHAR(Y+3,X,115,3) 
2150 RETURN 
216e: CALL HCHAR(Y+1,X,112,2) 
217e: CALL HCHAR(Y+1,X+2,11S) 
218" RETURN 
2190 CALL HCHARCY,X,115, 3 ) " 
22"0 RETURN 
2210 CALL CLEAR 
2220 CALL SCREEN(4) 
2230 PRINT "DO YOU WISH TO PRACTICE 

:":::: 
224" PRINT TAS(3);"I) TIMES TASLES, 

OR" : : 
2250 PRINT TAS(3);"2) RANDOM NUMSER 

5 ?"::::: :::: 
2260 PRINT TAB (5);" CENTER I OR 2)" 
227" CALL KEYC0,KI,ST) 
2280 IF ST=0 THEN 2270 
229" IF CKI <> 49)'CKI <> S0)THEN 2270 
23"" T=KI-48 
2310 IF T=2 T HEN 3 8" 
2320 CALL CLEAR 
2330 PRINT TAS(6);"ENTER TIMES TA8L 

E " .... 


