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Your Lady Bug hussles thru an
intricate maze of barriers & turnstiles,
avoiding enemy bugs & skulls.

Cass $26.95 Disk $29.95

Turn your keyboard into a
musical instrument with a digital
synthesizer.
Cass 521.95

Disk $24.95

You must dive thru shark infested
waters to get the treasure. Timing &
strategy are crucial . . .

Cass $24.95 Disk $27.95
e
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 full & hall duplex
» macros for log.on & sutodial
© bug budfer for upload & download

Full feature modem software.Load
& save from RAM Buffer, Macros,
any duplex or parity, much more .. .
Cass $29.95 Disk $39.95

New! Improved! The most
realistic graphics arcade game
ever!

Cass $24.95 Disk $27.95

Complete word processor & pro-
gram editor with 51 x 24 upper &
lower case display.

Disk $49.95 Many new features!
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Centipedes & katerpillars are
tame compared to the challenge &
aggression in this great game!

Cass $24.95  Disk $27.95

Your Rail Runner must scurry
over busy tracks dodging trains &
handcars to rescue the hoboes!
Cass $24.95 Disk $§27.95

Modifies screen display to
51 x 24 for BASIC & your other
software.

Cass $24.95 Disk $27.95



) HiRes Scree\n &
y  Utilities Package

This is the same Hi-res screen that is used on FHL
/ FLEX. Using the same control codes and the same
/ features.. The utilities include a three way copy utility
that allows copying files between FLEX, 05-9
and Radio Shack DOS. For CoCo 0S-9 - $34.95

THE REGENCY TOWER ¢ SUITE215 ¢« 770 JAMES ST. « SYRACUSE, NY 13203
-~ PHONE(315)474-7856 * TELEX 646740 .

Circle No. 2 on Reader Service Card



Vol.1,No.9

THE co.ar November 1983
ISSN 0736-9492 c
omputer....

AGAZINE

FEATURES

15/Super Spiro! by Jake Commander (Graphics)
Go "beyond reality” into super-and hyper-spirographics.

20/Color Computing for Kids by Jean Plesser (Education)
Send your computerinto loops... get it working on math, too.

31/Star by David Lauta (Graphics)
Ashort, sweet, graphics treasure.

34/Sorcerer’s Puzzles by Richard Ramella (Game)
Oh no! The sorcerer has been kidnapped! Quick! Solve these puzzles!

46/Slither by Stephen P. Allen (Game)
An eight-speed machine language version renews the challenge.

65/Unforgettable Characters by William Barden Jr. (Graphics)
Put user-definable graphics characters into your favorite machine.

83/My MC-10 Speaks ML! by Doug McFadden and Tim Kelley (General)
Machine language on the MC-10? What won't this little machine do?

90/Custom Color by Dennis Kitsz (Tutorial)
Part | of the most incredible computer music software you ever heard.

96/0One-finger Hexload by Jim Norman (Utility)
Save time storing and editing hex byte lists.

104/Graphics? Yes! Part Il by Scott Bain and Andrea Chartier (Graphics)

Draw lines and circles; learn new commands.
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DEPARTMENTS

4/PEEK (12,83)
6/INKEY$
74/GOTO SCHOOL
100/DEFUSR

111/REVIEWS
Micron eye, Astro Blast, Colorkit, Cosmic Clones, and more.

120/NEW:PRODUCT$
126/FOR...NEXT (12,83)
128/END OF FILE

Cover
Graphics by William A. Giese
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Dealer inquiries: Send to Marian Savage, TCCM, Highland Mill, Camden, ME 04843. (207) 236-9621.
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Hamburgers, fries, drinks and other fastfoods are Push blocks of ice to crush giant mosquitos and
chased by chattering teeth. Can you stop them avoid getting stung long enough to get them all.
before you go..WACKO? Three levels of play from Three levels with graphics so real you'll want your
beginner to expert. This is number one for fun. fly swatter. Don't miss this arcade classic.

32K Disk $24.95 32K Cass. $21.95 32K Disk $26.95 32K Cass. $24.95

DIESIERY FOUDWIR,

You are in a foodfight against the evil chefs. Can

Armed with laser cannons guide your desert vehicle you eat the icecream cone before it melts? Fast
past obstacles while avoiding enemy fire. Watch out paced arcade action and sound make this game
not to run out of fuel. Five levels of play. unforgettable. Fifteen screens and ten levels of play.
32K Disk $26.95 32K Cass. $24.95 32 K Disk $27.95 32K Cass. $25.95

All games 32K disk or cassette are written completely in machine language. Highest resolution arti-
fact graphics and spectacular sound effects are just two of the exceptional features you will find.
Each game records high score and multiple skill levels with play features comparable to current
arcade games.

Other works by this author Rainbow 7-83

“Not only is the action portion...spectacular, but the game is a visual triumph as well..with color
rivaling most coin-op video games.”

Order Line (201) 773-3474 - 24 Hours
ORDERS SHIPPED WITHIN 24 HOURS BY FIRST CLASS MAIL, POSTAGE PAID.

Order now and enjoy this new generation of video games for your Color Computer.

ARcabE ANIpATION, e,

21 The Fairway - Upper Montclair, N.J. 07043

* Dealers inquires invited®
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ey  any of you have ever been to a computer
B BYEEA oraphics show, for instance the annual SiGraph,
Ka'\{ ,,A',, you probably came away like me: stars in eyes,
L c’ jaw dropped open in amazement and totally
20 dlscontented with your own micro’s graphics ca-
pabllmes If you've never been to a graphics show, imagine
hour after hour of graphics that surpass some of the neat
things you've seen on TV — Levi's ads, car ads, etc. In fact,
many programmers with entries in graphics shows also
wrote the graphics pieces you've seen in ads and movies.

We can’t expect our micros with their 64K memories to
produce some of the wonders the big boys produce (can
we?). But, oh, to be able to do something just a little spec-
tacular, a little out-of-the-ordinary... Shoot, if talented early
photographers could do as well or better with their pin-hole
box cameras as modern-day photographers with their ex-
pensive, highly technical equipment, couldn’t a talented
micro user produce something really amazing if he just
worked atit hard enough?

I guess a fairly large number of Color Computer program-
mers have thought the same way. And there are some pretty
interesting graphics out there — lots are just mediocre, but
some are truly superlative. One programmer who has been
steadily urged on by his memories of SiGraph is our own Jake
Commander. It inspired him to create Spiromania two years
ago for the TRS-80 Model Ill; today he has created Super
Spiros for the Color Computer (GOTO 15). If this doesn’t in-
spire you, you'll have to face up to it — you simply are no
artist.

Beginners who need more help developing their graphics
procedures should GOTO 104. Scott Bain and Andrea Char-
tier continue a wonderful job explaining basic graphics tech-
niques in Part Il of “Graphics? Yes!”

Feeling frivolous? A little bit arty? Want to amaze your
friends and snazz up your programs? GOTO 31; David Lauta
shows you how to produce a star of remarkable beauty.

Straight and steady; calm and commanding; practical and
pragmatic; GOTO 65 for Part | of Bill Barden’s graphics chal-
lenge.

Before we leave the subject of graphics, I'd like to mention
that next month we'll have a graphics article by Steve Bjork
with Mark Randall on game graphics — it didn't quite make
our November deadline, but you surely won’t want to miss
it!

Oh, no! Sorcerer Goldberg has been kidnapped and Poke
and Sunflower have to find him and free him. Bob, the Sor-
cerer’s twisted major domo, is too busy trying to deplete the
raspberry seltzer supply to help. Can you solve the puzzles?
GOTO 34!

Kids, GOTO 20 for a new lesson on your Color Computer
and some Thanksgiving fun. Educators, GOTO 74 for a look
into what's happening in the educational software market.

My MC-10 speaks machine language — does yours?
GOTO 78 to find out how to teach ita new language.

Questions? Questions? We have answers. GOTO 100 —
your question may be answered this month in DEFUSR.

Machine language programs can be troublesome to enter
— especially if you're a beginner. Here's numerical memory
entering to make it easier: One-Finger Hex load (GOTO 96).

When | was a kid, snakes were a real fascination. Now I'm
not a kid, snakes aren't quite so fascinating — at least, they
weren't ‘til Slither came along. Slither away a few days of
good game-playing (GOTO 46).

A brisk autumn wind is blowing, shrieking softly outside
your door. It's evening; your study is warm from the hearth
fire, a candle flickers invitingly on the chair side table. A good
book and a comfortable chair and hassock await. Pour some
brandy into a snifter and settle down for a good read. Oh —
something’s missing: a little soft music, perhaps? Turn on
your Color Computer and be transported by good, four-
voice compositions. GOTO 90 for Part | of Dennis Kitsz" music
on the Color Computer.

One final thing I'd like you to look forward to — next
month we'll have a preview article on robotics and the Color
Computer. Let me quote the author of the article: “...we
take a look at the recent marriage of our machine and Topo,
a 33-pound robot made by Androbot in Sunnyvale, CA. Until
recently Topo has interfaced mainly with Apple lis. This sum-
mer a couple of midwestern computerists took it upon them-
selves to design an interface for the Color Computer, a de-
velopment that opens a whole new arena for all of us.” You
won't want to miss it!

— D.M., Managing Editor
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Telewriter-64

the Color

3 display formats: 51/64/85
columns X 24 lines

True lower case characters

User-friendly full-screen
editor

Right justification
Easy hyphenation
Drives any printer

Embedded format and
control codes

Runs in 16K, 32K, or 64K

Menu-driven disk and
cassette 1/0

No hardware modifications
required

THE ORIGIN

Simply stated, Telewriter is the most powerful
word processor you can buy for the TRS-80
Color Computer. The original Telewriter has
received rave reviews in every major Color
Computer and TRS-80 magazine, as well as
enthusiastic praise from thousands of satisfied
owners. And rightly so.

The standard Color Computer display of 32
characters by 16 lines without lower case is
simply inadequate for serious word processing.
The checkerboard letters and tiny lines give you
no feel for how your writing looks or reads.
Telewriter gives the Color Computer a 51
column by 24 line screen display with true
lower case characters. So a Telewriter screen
looks like a printed page, with a good chunk of
text on screen at one time. In fact, more on
screen text than you’d get with Apple 11, Atari,
TI, Vic or TRS-80 Model III.

On top of that, the sophisticated Telewriter
full-screen editor is so simple to use, it makes
writing fun. With single-letter mnemonic
commands, and menu-driven 1/0 and
formatting, Telewriter surpasses all others for
user friendliness and pure power.

Telewriter’s chain printing feature means that
the size of your text is never limited by the
amount of memory you have, and Telewriter’s
advanced cassette handler gives you a powerful
word processor without the major additional
cost of a disk.

...one of the best programs for the Color
Computer I have seen...
— Color Computer News, Jan. 1982

TELEWRITER-64

But now we’ve added more power to
Telewriter. Not just bells and whistles, but
major features that give you total control over
your writing. We call this new supercharged
version Telewriter-64. For two reasons.

Computer Word Processor

64K COMPATIBLE

Telewriter-64 runs fully in any Color Computer
— 16K, 32K, or 64K, with or without Extended
Basic, with disk or cassette or both. It
automatically configures itself to take optimum
advantage of all available memory. That means
that when you upgrade your memory, the
Telewriter-64 text buffer grows accordingly. In
a 64K cassette based system, for example, you
get about 40K of memory to store text. So you
don’t need disk or FLEX to put all your 64K
to work immediately.

64 COLUMNS (AND 85!)

Besides the original 51 column screen,
Telewriter-64 now gives you 2 additional high-
density displays: 64 x 24 and 85 x 24!! Both
high density modes provide all the standard
Telewriter editing capabilities, and you can
switch instantly to any of the 3 formats with a
single control key command.

The 51 x 24 display is clear and crisp on the
screen. The two high density modes are more
crowded and less easily readable, but they are
perfect for showing you the exact layout of
your printed page, all on the screen at one
time. Compare this with cumbersome
‘“‘windows’’ that show you only fragments at a
time and don’t even allow editing.

RIGHT JUSTIFIC
HYPHENATION
One outstanding advantage of the full-width
screen display is that you can now set the
screen width to match the width of your
printed page, so that ‘‘what you see is what
you get.”” This makes exact alignment of
columns possible and it makes hyphenation
simple.

Since short lines are the reason for the large
spaces often found in standard right justified
text, and since hyphenation is the most
effective way to eliminate short lines,
Telewriter-64 can now promise you some of the
best looking right justification you can get on
the Color Computer.

FEATURES & SPECIFICATIONS:

Printing and formatting: Drives any printer
(LPVII/VIII, DMP-100/200, Epson, Okidata,
Centronics, NEC, C. Itoh, Smith-Corona,
Terminet, etc).

Embedded control codes give full dynamic access to
intelligent printer features like: underlining,

subscript, superscript, variable font and type size, dot-
graphics, etc.

Dynamic (embedded) format controls for: top,
bottom, and left margins; line length, lines per page,
line spacing, new page, change page numbering,
conditional new page, enable/disable justification.

Menu-driven control of these parameters, as well as:
pause at page bottom, page numbering, baud rate (so
you can run your printer at top speed), and Epson
font. ““Typewriter’’ feature sends typed lines directly
to your printer, and Direct mode sends control codes
right from the keyboard. Special Epson driver
simplifies use with MX-80.

Supports single and multi-line headers and automatic
centering. Print or save all or any section of the text
buffer. Chain print any number of files from cassette
or disk.

Circle No. 4 on Reader Service Card

File and 1/0 Features: ASCII format files —
create and edit BASIC, Assembly, Pascal, and C
programs, Smart Terminal files (for uploading or
downloading), even text files from other word
processors. Compatible with spelling checkers (like
Spell ’n Fix).

Cassette verify command for sure saves. Cassette auto-
retry means you type a load command only once no
matter where you are in the tape.

Read in, save, partial save, and append files with disk
and/or cassette. For disk: print directory with free
space to screen or printer, kill and rename files, set
default drive. Easily customized to the number of
drives in the system.

Editing features: Fast, full-screen editor with
wordwrap, block copy, block move, block delete, line
delete, global search and replace (or delete), wild card
search, fast auto-repeat cursor, fast scrolling, cursor
up, down, right, left, begin line, end line, top of text,
bottom of text; page forward, page backward, align
text, tabs, choice of buff or green background,
complete error protection, line counter, word counter,
space left, current file name, default drive in effect,
set line length on screen.

Insert or delete text anywhere on the screen without
changing ‘‘modes.”’ This fast ‘‘free-form’’ editor
provides maximum ease of use. Everything you do
appears immediately on the screen in front of you.
Commands require only a single key or a single key
plus CLEAR.

...truly a state of the art word processor...
outstanding in every respect.
— The RAINBOW, Jan. 1982

PROFESSIONAL

WORD PROCESSING

You can no longer afford to be without the
power and efficiency word processing brings to
everything you write. The TRS-80 Color
Computer is the lowest priced micro with the
capability for serious word processing. And
only Telewriter-64 fully unleashes that
capability.

Telewriter-64 costs $49.95 on cassette, $59.95
on disk, and comes complete with over 70
pages of well-written documentation. (The step-
by-step tutorial will have your writing with
Telewriter-64 in a matter of minutes.)

To order, send check or money order to:

Cognitec
704 N. Nob Ave.
Del Mar, CA 92014

Or check your local software store. If you have
questions, or would like to order by Visa or
Mastercard, call us at (619) 755-1258
(weekdays, 8AM-4PM PST). Dealer inquiries
invited.

(Add $2 for shipping. Californians add 6% state tax. Allow 2
weeks for personal checks. Send self-addressed stamped
envelope for Telewriter reviews from CCN, RAINBOW,
80-Micro, 80-U.S. Telewriter owners: send SASE or call for
information on upgrading to Telewriter-64. Telewriter-
compatible spelling checker (Spell 'n Fix) and Smart Terminal
program (Colorcom/E) also available. Call or write for more
information.)

Apple 11 is a trademark of Apple Computer, Inc.; Atari is a
trademark of Atari, Inc.; TRS-80 is a trademark of Tandy
Corp; MX-80 is a trademark of Epson America, Inc.
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All letters are subject to editing
for space considerations.

INKEY$S

Highland Mill

The Color Computer Magazine

Camden, ME 04843

Piracy: Some
Solutions

| would like to voice some
comments and suggestions
re: "End of File,” August,
1983. Your topic of software
piracy and user groups really
hit home, since | am
attempting to organize a user
group in northern San Diego
County. This job presents
several problems, not the least
of which is how a user group
confronts software piracy. The
choice seems black and white:
either a group will abstain
from piracy or everyone will
come to a meeting, color tape
copy in hand. The latter is
understandably horrifying to
any software author or
distributor. Unfortunately, it
is also hard, if not impossible,
to abstain from piracy under
current conditions. Any time
| part from my hard earned
(and at 16 it is especially hard
earned) money | always wish
there was a cheaper way to
get what | want.

Piracy offers such an easy
way out, no money, no hassle,
just grab a friend and get a
copy of the new game or that
expensive “professional”
business package. | wouldn't
be so intrigued with breaking
the law if | wasn’t saving so
much money. If games were
only $10 instead of $24.95 |
am certain | would save up
and buy instead of copy.
Unfortunately the “catch 22"
syndrome stares out too badly
to be ignored: a software
company can easily lose its

shirt if it offers a deal on a
good game and everyone
plays “pass the copy.”
However, people will continue
to pass the copy as long as
software is so costly. With this
realization, an experiment
would be worthwhile just to
test the public reaction. |
would do it if | only could
produce such a program
(software distributors, authors
— hint).

So far | have only offered
one solution to this problem,
but | hope these other
solutions are also valid.
Protection is a touchy issue
with consumers as well as
software producers. The
software industry must realize
that protection is only a
temporary and expensive
solution; it will always be
defeated. In addition, it stops
the majority of honest
software buyers from making
legitimate copies of their
software. All it promises to
do is infuriate the potential
return customer when their
fabulous program greets
them with a screenfull of I/O
errors. However, in return the
public must live up to the trust
and responsibility each
company has conceded when
a software package is
purchased. Remember that
every legal copy you buy
ensures the Color Computer's
future. | know | don’t want
my biggest computer
investment becoming
worthless. Do you? My last
solution is software support.
This is where software houses

should concentrate their
resources, not in worthless
protection schemes. Any
software company could stop
piracy by making the software
itself worthless in comparison
to the support the company
gives it. “Over-support” is not
a phrase in computerese, but
it should be.

Everyone in the computer
industry must realize that
software piracy will be with
us in some form or another
as long as there are
computers. It will never end
but it can be controlled with
the cooperation of the public
and the software industry. |,
for one, do not want the Color
Computer software situation
to become terminal. Software
companies, software buyers,
we must work together or
our greatest asset will become
our greatest loss. The Color
Computer Magazine
readers, take a stand against
software piracy: it really is up
to you.

i Don Bradford
Solana Beach, CA

Praise for “Recover”

| would like to commend
Kenneth Van Camp on his
"Recover” program. | typed
it in when | got the August
issue and it has already saved

my skin once or twice.
Paul Jensen
Forest, Ontario

Machine for
Beginners

| have enjoyed every issue
of your magazine so far and
plan on doing so for some
time. It is almost everything |
ever wanted and more. Please
keep up the good work.
One area | would like to
see better covered is machine
language. | hope someday
you will run a series on
machine language for the
absolute beginner.
Roger Van Hoover
Bremerton, WA

You'll be happy to hear,
Roger, that an introductory
series to assembly language
will begin early next year.

— Eds.

Beyond Games

| want to thank you for a
great magazine. Yours is the
first Color Computer
magazine | have seen on the
newsstands and it is really
good to read about all the
previously hidden
information. It is also great
to see all the new software
being written for the Color
Computer, taking it beyond
the “game machine” image.

One such piece of software
is “Filmastr,” a data file
program mentioned in your
new products section. This is
an excellent example of
serious software with a
professional touch at a
reasonable price. In my
opinion, the author has done
a terrific job of combining the
features of a powerful
database program with the
limitations of a tape based
system and a 32 by 16 screen.
The program is easy to use
and the manual is very clear.
If there were more programs
of this quality available for
the Color Computer, many
more people would be
attracted to this fine
machine.

| also want to thank Bill
Barden for opening the world
of machine language
programming for me. His clear
and direct approach makes
this very difficult subject as
clear as can be. More please.

Arthur Toomey
Arlington, VA

Missing Routine

| enjoy your magazine, but
I'm having trouble with Paul
Detwiler's Basic DBM article
(April, 1983). It seems that
part of the program was
edited out. The Line by Line
shows Lines 9000 — 9999 as

» topage 11
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3420 S. 90th
Tacoma, WA 98409

1-800-426-1830
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We accept VISA, MASTERCARD | g
Add 3% for Shipping. No ‘C 0.D

All prices u,s, £ :
. -S. FUNDS,
WA residents agg 7.8% sais tax

- (FR
Race against the timer to get yo
“Froggie" home. Get across the busy
highway and then the river using
es and crocodiles to get
Escort the lady frog or

Call or write for a complete catalog
Business Office and Information Call:

(206) 581-6938
Office open 8:30—4:30 P.S.T.
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the Color Computer Supercharger

A big 51 character by 24 line screen.

Full upper and lower case characters.

Easily combine text with hi-res graphics.

PRINT @ is completely functional on the big screen.
The powerful ON ERROR GOTO is fully implemented.

Auto-key repeat for greater keyboard convenience.
Control codes for additional functions.

Works with 16K, 32K or 64K computers.

Available on disc or cassette.

51 CHARACTER BY 24 LINE DISPLAY

Super Screen is a powerful, machine language program that significantly upgrades the performance and usefulness of 16K or greater, Extended
and Disc Basic Color Computers. The standard Color Computer display screen is totally inadequate for serious, personal or business applications
so Super Screen replaces it with a brand new, 51 character wide by 24 line screen including full upper and lower case characters. Instead of a
confusing checkerboard appearance, you now have true lower case letters along with a screen that is capable of displaying 1224 characters. The
difference is startling! Your computer takes on new dimensions and can easily handle lines of text that were simply too long and complex to display
on the old screen.

COMBINE TEXT WITH HI-RES GRAPHICS

You can now write truly professional looking programs that combine text with hi-res graphics. Super Screen allows you to create graphics displays
with the Basic LINE, DRAW and CIRCLE statements and then notate the graphics with descriptive text. You can even use PRINT @ if you wish for
greater programming convenience. Super Screen's versatility will amaze you.

PRINT @ IS FULLY IMPLEMENTED

The PRINT @ statement is avatuable asset to the programmer when formatting text on the screen. The standard Color Computer will report an error
if you specify a location higher than 511 but Super Screen allows locations all the way to 1223! You get a big screen and a powerful formatting tool as
well. Of course, Super Screen also supports the CLS command allowing you to clear the big screen using standard Basic syntax.

ON ERROR GOTO

That's right! Super Screen gives you a fullimplementation of ON ERROR GOTO including the ERR and ERL functions. Now you can trap errors and
take corrective action to prevent crashed programs and lost data using the same standard syntax as other computers. The ON ERROR GOTO
capability overcomes a serious deficiency of Color Computer Basic and greatly improves your capability to handle sophisticated tasks. All well
written, ‘user friendly’ programs use error trapping techniques and yours can too! Now that's power!

AUTO KEY REPEAT

No more frustration as you edit a long line in your Basic program; just hold the space bar down and automatically step to the desired position in the
line. Need a line of asterisks? Hold the key down and auto repeat will give them to you. Those of you who spend many hours at your keyboard will
appreciate this outstanding addition to Super Screen's long list of impressive capabilities.

CONTROL CODES FOR ADDITIONAL FUNCTIONS

Super Screen recognizes several special control code characters that allow selection of block or underline, solid or blinking cursor and other
functions. You can ‘Home up' the cursor or you may erase from the cursor to the end of a line or to the end of the screen just like many other
computers. These special codes give you an extra dimension of versatility and convenience that put Super Screen in a class by itself.

AND MORE GOOD NEWS...

Super Screen comes with complete, well detailed instructions and is available on cassette or disc. It adjusts automatically to any 16K or greater,
Extended or Disc Basic Color Computer or TDP-100 and uses only 2K of memory in addition to the screen memory reserved during power up.
Guaranteed to be the most frequently used program in your software library. . .once you use it, you won't be without it! Super Screen’'s low price will
really please you; only $29.95 on cassette or $32.95 on disc!

Mark Data Products

24001 ALICIA PKWY., NO. 207 e MISSION VIEJO, CA 92691 e (714) 768-1551

All Orders: Please add $2.00 shipping and handling in the continental U.S. All others, add air shipping and $3.00 handling. California
residents add 6% sales tax. Foreign orders please remit U.S. funds. Software authors—contact us for exciting program marketing details.

Color Computer/9
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THY GANE IS OVER
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TAPE $27.95

DISK $30.95 By Rugby Circle

We’ve done it again! You thought The
King was great? Wait ’til you see this!!
Outstanding high resolution graphics,
tremendous sound make this ‘“‘Joust”
type game a must for your software col-
lection. As you fly from cloud to cloud
you will enjoy sky high excitement deal-
ing with the challenges presented to you
by this newest release by Tom Mix Soft-
ware. Circle No. 7 on Reader Service Card

To Order Call 364-4791
TOM MIX SOFTWARE To Place Orders After 5:00 P.M.

3424 COLLEGE N.E.
GRAND RAPIDS, MI 48505

Call Our BBS At
(616)364-8217

*ADD $1.00 POSTAGE & HANDLINGeTOP ROYALTIES PAIDe
*MICHIGAN RESIDENTS ADD 4% SALES TAXe
LOOKING FOR NEW SOFTWARE

ARCADE ACTION GAMES
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the loading routine. After Line
9120, a cartoon appears
where the rest of the Listing
should be. In the July issue,
End of File lists an indexing
bug, “Insert Q=Q—1 in Line
9220."” Was this supposed
to be part of Line 9120, so
the line would read 9120
CLOSE#—-1: Q=Q—1: GOTO
1000, or is some of the Listing
missing?

The program jumps from
Line 6940 to 8000, while all
other line breaks occur at even
thousands. Line 110 calls for
subroutine 7000. Where is
it?

Richard King

5810 Old Spanish Trail #9

Houston, TX 77023

Yes, Richard, the indexing
bug we listed was for Line
9120, and no, the Listing is
complete. The missing
subroutine wasn 't written into
the program. Paul Detwiler
merely provided space for the
routine so it could be
implemented later.

— Edbs.

Color Expo

The members of the Los
Angeles Color Computer
Users Group would like to
thank you and your excellent
staff for organizing the Color
Expo in Los Angeles this
month. We appreciate your
willingness to involve local
users groups every step of the
way, and we are looking
forward to hosting you and
Color Computer users from
all over the world in sunny
Southern California this
month.

Mark Randall
President
AIGEICIRG:

ColorForth Fix

| want to correct some errors
in the ColorForth review. (July,
1983) Although the program

is distributed on tape, typing
CLOADM EXEC causes the
program to construct a
bootable disk. The addresses
you mention are for use when
there is no disk system. Both
versions of ColorForth work
with disk and tape. It is also
possible to save programs in
compiled form by defining a
couple of simple words.
The ROM can easily be used
by plugging it into a game
cartridge, and if you have an
appropriate expansion box,
then the disk can also be run.
It is worth noting that the
bootable disk constructed from
the tape puts Forth kernal in
track 0, leaving all screens from
17 up free to the user.
Hoyt Stearns Electronics
4131 E. Cannon Drive
Phoenix, AZ 85028

ROMpak Woes

| have just purchased a
Color Scripsit ROMpak. |
would like to warn your other
readers about a problem |
discovered with this program,
so they too will not have this
happen: If for any reason the
program should hang up (a
maddening experience) do
not press reset, or any text
will be lost!

Hugh Craig
Sharon, MA

Piracy: Not So Bad

On page 15 of the August
issue Jyym Pearson tells us
the Color Computer “is not
just going but hot.” His whole
article brightened my day. But
then we get to page 96, End
of File. Doom, death,
destruction! We might as well
sell our Color Computers
because of pirates. But
consider this: | read
somewhere recently that
there are about 400,000
Color Computers out there
now, and about half a dozen

magazines devoted entirely
to the Color Computer. If
piracy was as bad as you say,
would it have come so far? |
doubt it.
Strikes me that if it weren't

a profitable business, people
wouldn’t stay in it. And from
what | read by people like
Jyym Pearson, there will be
no shortage of business for
the Color Computer any time
soon.

Don Ward

Groton, CT

---Fix—

page, find the lines that read:

PRINT* 4 — 2
and
PRINT2 + 2 + 2* — 4

look like this:

PRINT 4-2
and
PRINT 2+2+2-4

fused in the future!

DYE-IT Corrections

add line 250 DATA0, 0,0

one.

Color Computing for Kids Fix

Kids! Don't panic! As careful as we were, a few errors
got past our art department in the September column. On
page 39 of the September issue, in the middle of the

The asterisks (*) shouldn’t be there — the lines should

Take a pen and write this correction in that page, soyou
and the big people who read that article don’t get con-

Corrections for the disk version:
Line 10: change -429atend of line to —432
Line 20: change X +428to X+431

or:
Load old DYE SETTER from disk. Change Line 20 to
DEFUSR! ‘= X:X = USR(0), save corrected DYE SETTER over old

Before typing any programs using DYE commands, be
sure to run DYE SETTER first. Otherwise, the computer will
not recognize DYE as a Basic word.

Software piracy alone will
not spell the doom, death,
and destruction of the Color
Computer. Piracy drives prices
up. Piracy provides
Justification to manufacturers
of uncopiable software.
Nothing is more frustrating
than having a disk crash, or
tape break or stretch, in a
program for which you have
no back-up. Piracy costs the
honest user money and
aggrevation.

— Edbs.
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QUALITY SOFTWARE AND PERIPHERALS FOR YOUR COMPUTER

:Efé# line

MYSTIC MANSION — New!! You'll be hearing lots about this incredible ALL GRAPHIC adventure. Explore the mansion and escape from
the island, if you can! This one is tough to solve, but you’ll have fun trying. For 32K Disk only. Disk $29.95

SUPER STATS — New!! The most powerful statistics program available for the CoCo/TDP. Multiple linear regression, forecasting, mean,
standard deviation, correlation coefficients, covariance, F and t tests. Powerful data editing and manipulation abilities such as trans-
formation of variables including log, exponentiation, raise to a power and multiply by or add a constant. Data plotting, Student t tail
areas, Gaussian cumulative probability distributions, and more. Flexible I/0O (screen or printer, tape or disk). Very good documentation.
16K Extended BASIC. Cassette $29.95

SIMPLEX — New!! Linear programming by the “simplex” method now available for the Color Computer. This powerful decision making
tool finds the optimum “mix” for a given set of constraints. Ideal for business students, teachers, and professionals. Dynamic model dimen-
sioning, with maximum size approximately 45 constraints and 45 variables. Disk compatible. 16 page manual included. 16K Extended
BASIC. Cassette $29.95

PAGE PLUS — Attention BASIC programmers! Here is the software you've been waiting for! Up to 56K available from your BASIC
programs. This utility, written by Chris Hawks, does the memory management necessary to utilize the two 32K banks of memory. Easy
enough for any “intermediate” level BASIC programmer to use. Includes documentation and demo programs to show you how to use
PAGE PLUS to get the most out of your computer. Works with 64K tape or disk systems. Cassette $27.95 Disk $29.95

MDISK — Hal Snyder's latest breakthrough for the 64K Color Computer! MDISK lets you use the upper 32K of memory for rapid storage
and retrieval of programs and data. Whether you own an actual disk drive or not, MDISK puts the “hidden” 32K to work for you as a “virtual
disk,” with capability to save and load up to 15 programs, view a directory of files stored in “page 1,” kill unwanted page 1 files, execute
BASIC or machine language directly from MDISK, chain to a BASIC program while preserving data already created, and more. These
functions are available not only under manual keyboard control, but from programs in progress as well, permitting high-speed swapping
of programs or data. Unlike many 64K utilities, MDISK doesn't copy BASIC to RAM. This greatly increases the amount of workspace
available to you (by 22K in a disk system). MDISK is written in position independent code, and will work on disk or tape based 64K systems.
Full documentation included. Cassette $27.95 Disk $29.95

ROMBACK — Why pay more? The easiest to use ROM-pak dumping utility available! At the best price, too! Comes with full documentation,
including detailed patching instructions to allow several popular “problem” cartridges to run from tape or disk. Stop plugging and
unplugging your disk controller! Don't blow any more SAM chips or 6809Es! Use ROMBACK, and run those programs from tape or disk
instead. Works with any 64K Extended BASIC system. Cassette $16.95

QUICKSORT — A machine language sort routine specifically designed to be used by BASIC programmers. Speeds up those programs
where a BASIC sort is just too slow. Great for mailing lists and databases. Can be incorporated into many existing programs as well.
Written in position independent code, works on tape or disk systems. 16K required. Cassette $12.95

64K BOOT/PAGER — The 64K Boot allows you to modify BASIC by moving it from ROM to RAM. The PAGER is a menu-driven utility
allowing you to manually page between the 32K banks of memory, copying BASIC or data from one page to the other. The complete
assembler source code for both programs is included. Both are written in positionindependent code and run on 64K tape or disk systems.
Cassette $19.95

STRUCTURED MACROS — An assembly language programming tool for users of the Macro-80C assembler, by the Micro Works.
Structured macros come close to transforming your assembler into a high-level language. Your programs become more understandable
and debugging is simplified. Commands include IF, ELS, ENDIF, IFTST, IFCC, WHILE, ENDWH, REPEAT, and UNTIL. Disk $19.95

WIZARD 64 — If you've got 64K, then this one's for you! Uses both 32K pages of memory for graphics and action—combines the features
of Wizard's Tomb and Wizard’s Tomb Part Il into one great game. Challenging enough for adults, yet entertaining for younger players too.
64K Extended BASIC required. Cassette $21.95 Disk $23.95 16K version $12.95 32K version $15.95

All Software Available on 3" AMDISK Cartridges—$4 additional

ORDERING INFORMATION Skyline Marketing Corp.
*$10 shipping, handling, & insurance on printers, 4510 W. Irving Park Rd.
Amdisk, and monitors. $5 on modems. $2 on all other orders. Chicago, IL 60641

3

All prices U.S. funds.
Dealer Inquiries Invited {Sl2)2ststlos




QUALITY SOFTWARE AND PERIPHERALS FOR YOUR COMPUTER

AN ASTRONOMICAL ARRAY THE GEMINI-10 X
OF FEATURES ‘
FOR A DOWN-TO-EARTH PRICE

MORE QUALITY: 120 cps e thruput time of 58 Ipm e high resolution
(120x144) bit image & block (6x6) graphics e extra fast forms feed
MORE FLEXIBILITY: super/sub script e underlining ® backspacing
e double strike mode e emphasized print mode e 816 character
buffer ¢ compatible with most software supporting leading printers

e 10" carriage ® 15" carriage Gemini-15 available
MORE RELIABILITY: 180 day warranty (90 days for head & ribbon)

e mtbf rate of more than 5 million lines e print head life of more than
100 million characters

SAVE $90.00!!!

Our incredible Gemini-10 package—a PRINTING SYSTEM ready to plugin to
your Color Computer. NOTHING MORE TO BUY. Includes serial to parallel converter,
graphic screen print software, deluxe user manual, and 5 minute setup instructions! A $479.00 value. Complete package

Wide carriage Gemini—15 also available: ONLY $389*

Package ONLY $579* Order yours today!
Printer only $499* Parallel printer only, $309.

NEW
LOW PRICES!

GET THE MOST FROM YOUR SYSTEM WITH AN NEC MONITOR PACKAGE!

) - Without a monitqr, you’ll never kno_w just how good your graphics are. Word processing
% o becomes less fatiguing, programming more enjoyable. NEC is famous for excellent

color reproduction and tack-sharp resolution. We take the work out of adding the monitor
to your system by including a custom plug-in monitor driver (with color, monochrome,
and audio outputs), any required cables, and easy setup instructions. Buy with
confidence—we've done the “homework” for you!

NEC 12" Color monitor (JC1212M) package ONLY $389*

NEC 12" Green-screen (JB1260M) package ONLY $169*

NEC 12" Amber screen (JB1205MA) package ONLY $219*

True lower-case and inverse video—just plug in the LCA-47. Special price with

/ monitor purchase $66.

GET SMART!! GREAT DEAL ON HAYES SMARTMODEMS
Hayes 300 baud Smartmodem—the amazing programmable auto-dial, auto-answer modem, now in a
special package deal for your Color Computer. Buy the Hayes for list price, and at NO EXTRA
CHARGE receive the Colorcom/E smart terminal program (cartridge or disk), an RS232 cable, and
setup instructions! Act now!
Hayes 300 baud Smartmodem package ONLY $289*
Hayes modem with CC cable only, $249*
Signalman Mark | modem, 300 baud direct connect, list $98, our price $86*

Smartmodem

(DHares ol

¢ o 8 8 5
A - S

The revolutionary 3" disk system! Two compatible 156K drives in a
compact enclosure. Uses the rigid, protected 2-sided cartridge that
has made others obsolete. Our package includes the Amdisk I,
cable, disk controller, Disk BASIC manual, 12 cartridges, setup
instructions, and a ML tape to disk program to help transfer your
software! Everything you need, plus you save $50!

SALE ON
AMDISK Il
DISK SYSTEM!

Package price ONLY $689* Amdisk Il plus cable only $479*
Order Now!!

SKYLINE 64K Memory Upgrade Kits
8 guaranteed 200 n.s. 64K memory chips, solderless installation instructions,

Skyline’s 64K BOOT and PAGER programs (a $19.95 value). All for the super
UPS C.0.D. orders gladly accepted, low price of $59.00! Order yours today!
$2.00 additional.

Circle No. 8 on Reader Service Card




DISK DRIVES DISK DRIVES DISK DRIVES DISK DRIVES DISK DRIVES DISK DRIVES DISK DRIVES DISK DRIVES

DRIVES DISK DRIVES DISK DRIVES DISK DRIVES DISK DRIVES DISK DRIVES DISK DRIVES DISK DRIVES DISK DRIVES DISK DRIVES DISK

Canada Dealerinquiries invited.
Ifg.x/?s:ammex and personal 76 MICRO R.G.S. INC. ; zgéﬁﬁﬁc&ﬁ%@@?ﬁs
checks accepted at no extra charge. Mom’,;&'i"ﬁ%‘éfgg ?‘.I:N?\%';.EHZ%SZJS 3 :é:i'ﬁiaﬁ%%lﬂscéogﬂijc,
3 Shineing: Plasss call 1 gL Regular Tel. (514) 845-1534 A e
0O Not responsible for typographical errors. Canadlan Toll Free 800-361-5155 ® Copyright 1983

Tandon — Siemens — Remex — MPI — Teac — Shugart — Tabor
All of Our Drives are Capable of Single AND Double Density Operation!

PRICE BREAKTHROUGH

Super Sale on New Disk Drives

Starting at $199.95 complete
with Power Supply and Case!!

RADIO SHACK'— HEATH/ZENITH — APPLE’/FRANKLIN *

IBM/PC-TEXAS INSTRUMENTS & MOST OTHER COMPUTERS

Drive a Hard Bargain!!™

5 M.B. - 12 M.B. with Power Supply Case, Cables & Software

Complete Systems . . .. ... from $999.95

Dual sided 40 TK or 80 TK drives with Power Supply and Case—Call Toll Free

Diskette Breakthrough — 10 Pack in Library Case — $18.95

TOLL FREE ORDERING GENERAL AND TECHNICAL

1-800-343-8841 1-617-872-9090
Modell/II/IN:DRVESH02.3) i « s iinieim e alirarsis st sie leisleisinie o cioisilnlbte startingat$175.00
ColorCompuUterDriVe (1:2:8) s . . . st vte sis sseisilaistale) s e lbitinle 45 o0e s Tora e lates loe sy rarats $CallToll Free
Apple/Franklin Compatible Add-On Drives with Case & Cables............ $219.95
Apple/Franklin Compatible Drives with Controller.........cccesvieeaana. $259.95
Modell/Il/INMemoryUpGrade . . .. - cci v s o siois s einse e s oo esaeiaianaiaasmss Call Toll-Free
Printers — Daisywheel/DotMatriX.......cceeeiivinnrnncrnnnsnnssssnssasnnns $Call Toll Free
Diskettes inLiDrary Cases. . it siss i sl lbhts e oy et s loiitstsls i ieays oiarstats sVeslats $18.95
Cases and Power Supplies — (Single-Dual-1/2 Height).......... starting at $49.95
PrinterButfers 8K 105 1 2K it iiies iine cilvais sissionsstosisnessslesnis startingat$143.95
Percom Double Density Controller(Modell).......evesverenssncnscsssnnssanns $Call Toll Free
Holmes Model I/1ll Speed-up Mod-VID/80.....ccvvevsrusssvnnssass .starting at $90.00
GoldFingered Edge Card Extenders..........cooeeevrniassnnaasss startingat$13.00
Cables—"Printer/DISk DriVe .. - - : . uiseesntssoawoessssiessiseissosse starting at $25.00
DOSPIEUSEA ol L 2 d e ot e Ftve . el St e e e $Special Prices
Repair Services Now Offered — Fast Turn-a-Round. .. co s vvsssssssassssssanans $Call Toll-Free

Warranty on Disk Drives — 6 Months — Extended Warranty $ Call Toll Free

SOFTWARE SUPPORT, INC.

One Edgell Road, Framingham, MA 01701 (617) 872-9090
Hours: Mon. thru Fri. 9:30 am to 5:30 pm (E.S.T.) Sat. 10:00 am to 4:30 pm

MQI QSIAIHA MSIA STAIHA MIA STAIHA MSIA STIAIHA USIA STAIHA MSIA STAIHA MSIA STAIHA MSIA STFAIHG MLUA STIAIHA MSIa SIAIHA MSId

SIAIHA MSIA SIAIHA MSIASIAIHA XMSIA S3AIHA MS1Aa SIAIHA MSIA STIAIHA MS1A SANEA HSIA SIAIHA MSIa
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Super  Spiro!

If you thought

Spirographics was heaven,

more than one person) that I'm a

maniac. To be a bit more precise, |
should qualify that by noting that I'm re-
ally quite harmless. In fact, my condition
is supposedly curable — although I can’t
imagine why anyone on earth would
want to be cured of spiro mania. Get the
picture? If you haven't heard of such a
conditon, stick with this article — you
soon will. Not only that, but with any luck
you'll catch the bug too.

I should first explain that the examples
here were developed on the Tandy CGP-
115 color graphics printer. If you haven’t
got one of these yet, get one now! You
don’t know what you're missing. It's un-
believable that for $199.95 you get a
four-color printer/plotter capable of text
as well as graphics. All the graphics dis-
played in this article were drawn on such
a plotter. | must warn you though, draw-
ing mile after mile of convoluted, twisted
wheels and whorls is the quickest way |
know of drying up pens.

OK, color spirographers! Here are
some new techniques which have been
developed especially for this issue of The
Color Computer Magazine. These
techniques will bring you eye-bedazzling
new effects which would be physically
impossible in the real world of plastic
cogs and wheels. That's part of what
drew me into it; this is a small example
of taking reality, feeding it into a com-
puter, and making it go beyond reality.
Oooh, heavy stuff! It all came about be-
cause of my fascination with the Spiro-
graph (trademark) set which | have at
home. | wanted to work out some of the
math involved in drawing those intricate
patterns, and see if it was feasible to
write an algorithm to draw such wonders

I 'VE BEEN TOLD BEFORE (and by

think again!
e it A

by Jake Commander
(L e T T s i o R 2 R

on the computer. Not only did | manage
to achieve that, but | managed some
painless extrapolation (some what?) and

invented the super-spirograph. Once you.

understand the technique, you'll be able
to invent the hyper-spirograph all on
your own. Rather you than me when it
comes to putting thatinto practice!

Math — Groan!

Right! You're just dying to learn the
math — | can tell. Well, don't let your eyes
glaze over; it's honestly quite simple, in-
volving just a weensy bit of trigonometry,
and we all have to earn our BS degree
somehow. Follow the diagrams and we'll
walk through each dimension in turn.

Figure 1. Radius 0=120, Radius
1=0, Radius 2=0,; Ratio 1=4, Ratio
2=10; Start Number sides = 100,
End Number sides = 0; Color se-
quence 1111, LinetypeO.

The first thing to understand is the
plain old circle (Figure 1). Without this,

Figure 11.

we aren’t going anywhere. Don't imag-
ine the circle as a continuous line twisting
around 360 degrees, but see it as lots of
dots which are so small as to appear con-
tinuous. The position of each dot in the
circle can be calculated as two coordi-
nates — one to ascertain its left/right (X-
axis) position and one to determine its
up/down (Y-axis) position. Dead easy!

The X-axis location is calculated by
multiplying the radius of the circle (your
choice) by the sine of the angle where
the dot is located. The Y-axis follows the
same pattern, but we use the cosine in-
stead of the sine. This gives us two num-
bers. If we draw a dot at the intersection
of the calculated coordinates we get:

Adot...

Not to worry though. A single dot is only
the start. If the angle is changed by a
small amount (say six degrees) and we
plot again we now get:

Another dot.

Still not to worry — after we do this 60
times, we'll have gone through 360 de-
grees (that's 60 times six degrees). Now
we have something resembling a circle.
I told you it was easy. Not only was it easy
but the computer’s the poor sucker that
has to do all this while we sit comfortably
and watch.

There's one thing to note at this point
and file away for a few moments. When
each dot is drawn to build up acircle, we
can leave them as dots (we might be able
to see gaps), or we can join them up with
lines. In our example, we'd end up with
60 lines making up a 60-sided polygon
masquerading quite successfully as a cir-
cle. Ruminate on that for a while.

» more
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You may think there’s a lot of differ-
ence between a circle and a spirograph,
and you're darned right! But there's not
as much difference as you'd think. Here
comes the step to understanding these
beauties.

Imagine, instead of drawing dots at
each coordinate, we draw circles. Now
you'd get a circular pattern of circles.
Aha, caughtyou out: you won'tgeta cir-
cleful of circles because we're drawing
our new circles from dots too. So each
dot now drawn is part of a small circle
going around the circumference of a cen-
tral circle. If the dots are drawn close
enough together we'll retain a sem-
blance of continuity. So, in fact we don't
actually plot a whole circle at each point
on the inner circle — we simply plot one
dot of the outside circle. If we then move
very slowly around the perimeter of the
inside circle, the outside circles get
stretched out like a long continuous
spring. Violal A spirograph (Figure 2)!
Notice how this is larger than the circle,
because the outer circle spins inside and
outside of the inner circle.

Figure 2. Radius 0=120, Radius
1=60, Radius 2=0; Ratio 1=4, Ratio
2=10; Start Number sides = 100,
End Number sides = 0, Color se-
quence 1111, LinetypeO.

Ugh! Trig!

The trigonometry for this is easy as
well; we just go one single step past the
example for the circle. First, as already
described, we get the X/Y position of the
dot that would be plotted if a circle was
being drawn. This position is not plotted,
but is used as the center of the next cir-
cle. The angle of the dot actually being
plotted on the outside circle is worked
out relative to this position.

Notice that two angles now have to be
taken into account. One is the angle of
the dot on the perimeter of the inside cir-
cle (this becomes the center of the out-
side circle), and the second is the angle
of the dot on the outside circle. To get a
graphic idea, conjure up an image of a

16/November 1983

clock’s hand with another clock’s hand
whirling round at the end of it. This is
where the super and hyper (ad infinitum)
spirograph comes in; every clock hand
you imagine can have another hand spin-
ning at its end. It's enough to drive a per-
son to microcomputing.

Figure 3. Radius 0=120, Radius
1=60, Radius 2=15; Ratio 1=4,
Ratio 2=10; Start Number sides =
100, End Number sides = 0; Color
sequence 1111, LinetypeO.

The general method is the same. You
just work out the position of the end of
each “clock-hand” (which becomes the
center of the next) until you come to the
last. This is where the dot is actually plot-
ted. For the sake of everybody's sanity —
my own included — I've gone no further
than three clock-hands. The more you
use, the harder it becomes to produce
discernible patterns. Figure 3 is an exam-
ple of a super-spirograph following our
progression so far. This looks a little
weird. Read on and you'll see why. Figure
4 is how it should look and Figure 5 is an
example of decreasing the inner circle’s
radius with such a super-spirograph.

Figure 4. Radius 0 = 120, Radius
1=60, Radius 2=15; Ratio 1=4,
Ratio 2=10; Start Number sides =
400, End Number sides = 0; Color
sequence 111 1;Linetype 0.

As far as normal spirographs go, to
alter their characteristics, you can change
two things: the ratio of the radii of the
circles involved and the relative rota-
tional speed of the outside circles. This
gives an immediate cursory control over
the type of spirograph produced. For in-
stance, the faster the outside circle goes
(the higher its turning ratio), the more
lobes are produced. Also, the larger the
outside circle’s radius, the deeper those
lobes are. If you think about it, you'll see
that if the outside circle’s radius is smaller
than the inside circle’s radius, the lobes
won't meet at the center of the inside cir-
cle. (The outside clock-hand is unable to
reach the inner extremity of the hand
driving it.) This gives patterns with holes
in the middle, whereas longer outside
radii overlap in the center giving Tudor
Rose effects.

Figure 5. No details - custom pro-
duced!

Lines

Back to the lines; | bet you forgot. In
using the CGP-115 plotter, these spiro-
graphs are drawn using lines to join up the
dots. This is where a nifty technique
comes in which produces some extraor-
dinary results. It also explains why Figure
3 needed more resolution to become Fig-
ure4.

Imagine if you drew a circle using the
dot technique, but only plotted a dot
every 90 degrees. You'd end up with
four dots around the circumference and
a very unconvincing circle. If you joined
these dots together you'd end up with an
even less convincing circle — it's called a
square! If you used three dots you'd have
a triangle, five would give you a penta-
gon, and so on. All in the cause of draw-
ingacircle.

However, as the number of lines in-
creases, the accuracy of the drawn figure
improves. This is great with spirographs
and I've produced my magnum opus
using this technique (Figure 6). This is a
14-lobed super-spirograph drawn at first
with low and then increasingly higher
resolution, until at the end, the lines are

» topage 18



COLORMATE unleashes the power of the Color Computer!
It expands any standard CoCo with 16K and floppy disk
to allow operaftion of SDOS, a fast, time proven
operating system, and powerful program development
tools like the BASIC Compiler. SDOS handles floppies and
optional Winchester disk transparently. BASIC provides
very fast code, long names, frue subroutines and
powerful disk file I/O.

SDOS is a registered trademark of Software Dynamics.
ColorMate is a trademark of Alta Systems Inc.

Screen above is unrefouched photograph of ColorMate
display. Disk Extended BASIC is not required.

COLORMATE is $495.00. Includes 400+ pages of
documentation. Radio Shacl floppy controller and floppy
disk drive not included. Word processing, accounting,

and Winchester disk drives are available. Write or call for
details. Dealer inquiries invited.

® COMPUTER SYSTEMS DISTRIBUTORS

P.O. Box 9769
Anaheim, California 92802 See us at ColorExpo'83
(714) 772-1390 Booth #211

Circle No. 10 on Reader Service Card



small enough to fool the eye into seeing
curves. By this time, an incredible series
of interconnecting lines produces some
spectacular effects which more than
make up for the lack of color.

The program accompanying this arti-
cle lets you experiment with the lengths
of the three radii, ratio of rotation of the
two outer circles, and number of lines
making up the spiral to start and to end

Figure 6. Super Spiro 1:Radius
0=100, Radius 1=50, Radius 2=25;
Ratio 1=7, Ratio 2=3; Start Number
sides = 250; End Number sides = 0;
Colorsequence 000 0; Line type 0.

with. I've also allowed for a sequence of
up to four colors to enable multicolored
graphics. This can be increased to a
longer color sequence if desired. Be care-
ful with color; unlike pixels on a TV
screen, ink mixes color subtractively,
meaning that more color means darker
color. Finally, the type of line used for
drawing can be specified — the CGP-
115 allows types of lines from continu-
ous to coarse dashes — which allows an
extra dimension with which to experi-
ment. Don't use all these options at
once, though. You'll only waste ink and
produce something more akin to a punk-
ograph. | know this for a fact — the re-
search for this article resulted in most of
a print roll ending up “on the cutting-
room floor” and a set of pens perma-
nently retired. But, oh, whatfun! = ® ®

Figure 7. Super Spiro 2:Radius
0=120, Radius 1=40, Radius 2=50;
Ratio 1=7, Ratio 2=3; Start Number
sides = 230; End Number sides = 0;
Colorsequence 000 0; Line type 0.

Figure 8. Super Spiro 3:Radius
0=100, Radius 1=85, Radius 2=20;
Ratio 1=8, Ratio 2=6, Start Number-
sides = 270; End Number sides =
280; Color sequence 1 1 1 1; Line

type 0.

Figure 9. Magnum Opus: Radius
0=180, Radius 1=60, Radius 2=5;
Ratio 1=15, Ratio 2=10; Start
Number sides = 4; End Number
sides =128; Color sequence 0 0 0
0, Line type 0.

Figure 10. Radius 0=100, Radius
1=60, Radius 2=0; Ratio 1=7, Ratio
2=0; Start Number sides = 24, End
Number sides =54,; Color sequence
1333, LinetypeO.

Figure 11. Radius 0=90, Radius 1=120, Radius 2=0; Ratio 1=17, Ratio
2=0; Start Number sides = 4,; End Number sides = 12; Color sequence

3333, Linetype 3.

Program Listing. Super Spiros

10 PI=3.142:INPUT"RO" ;R0:INPUT"R
1";R1:INPUT"R2" ;R2: INPUT"G1";Gl:
INPUT"G2" ;G2: INPUT"Start # sides
":;SS:INPUT"End # sides";ES:INPUT
"Color sequence";C(0),C(1),C(2),
C(3):INPUT"Line type";L

20 PRINT#-2,CHRS$(18);"S0" : FORNS=
SS TO ES STEP2:ST=PI*2/NS

30 PRINT#-2,"L";STR(L) :PRINT#-2,
e -STRS(C(C)) :PES="M"

40 FORA0=0TO6 .29STEPST

50 GOSUB120:PRINT#-2,PC$;STRS(24
0+XP+X0) ;" ," ;STRS (YP+YO)

70 PCS$="D"

80 NEXTAQ:C=C+1AND3:NEXTNS :PY=2%*
(RO+R1+R3)+8: PRINT#-2,"M0,-" ;STR

$(PY)

90 PRINT#-2,"PRadius 0="RO0"Radiu
s 1="R1"Radius 2="R2"Ratio 1="Gl
"Ratio 2="G2:PRINT#-2,"M0,-"strs$
(PY+10) :PRINT#-2,"PStart # sides
="Ss"End # sides ="ES"Color sequ
ence"C(0);C(1);C(2);C(3)"Line ty
pe"L: END

100 XP=SIN(AQ0)*R0:YP=COS(A0)*RO0:
RETURN

110 GOSUB1O00 :XP=XP-+SIN(A0*Gl) *R1
: YP=YP+COS (A0*G1l) *R1 : RETURN

120 GOSUBL110 :XP=XP+SIN(A0*G1*G2)
*R2:YP=YP+COS(A0*G1l*G2) *R2: RETUR

N S 2
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PETROCCI FREELANCE ASSOCIATES

Inspector CLUEseau :

Sherlock Holmes/Agatha Christie fans-It's finally here—A murder
mystery game for the 80-C! Mr. Goodbody has been killed in his
mansion and you must solve the mystery. WHO committed the
murder, WHERE did it occur and HOW was it done! Question
suspects, find the secret passage, and break the code to get clues.
Hi-Res graphics enhances this excellent game. The computer
records the clues you obtain on a clue inventory screen and also
provides suspect descriptions at the touch of a finger. A fast, fun
game that will sharpen your deductive skills. Every game is
different!

2IEEXIENdEd 5 <o s ofsne oo s 56 v e s eiats Stired e o e s $19.95

Heart-Lung-Circulatory Systems
Hi-Res Graphic Education

A difficult subject becomes easy to learn. Programmed learning
approach divides subject content into concise frames of information.
Hi-res graphic display with labelled anatomical structures follows text
frames for added clarity. Visually highlights keywords and concepts.
Self test questions follow each section. Provides immediate feedback
to user response and displays correct answers before moving to new
subject matter. Excellent for school or home use.

IS EXTHTrAPE TS sl leer oo aits fepers ol otle el te e EoltokoteWari e aifsto smioysi o $34.95
BIKEXTRDISKaeato ol ol 5 oler s $ st delieial's o ialie’ wiatiss rosint o s

Bowling Secretary

Save hours of tedious work with this efficient program. Calculates
individual player average, high game and total pins, as well as team games
won/lost, high series, and cumulative total team points. Also calculates
team standings for each week in order from 1st to last! All data stores to
tape and outputs to printer to provide professional, easy to read copy. After
intitial input of league and player names all you have to do is input each
week's scores - the computer does the rest!!!

16KEXT Cassette . ..... $24.95 32KEXTDisk o v evvneen 29.95

* PATTI-PAK % .

2 Intermission Screens
(Fireworks & Chase)

Invisible Maze
40 Every 4th Screen

Difficulty Level Auto-
Increases As You Progress

Just Like The Arcade
e And More!

*x $21.95 %

Extra Man Every 10,000 pts.

* 16K Machine Language %

HURRICANE TRACKER

New!!

* INVESTORS % STRESS EVALUATOR

Measures your stress level and illness

Plots up to three hurricanes simultaneously
on hi-res map.

Excellent graphic display.

2nd program provides hard copy printout.
NBIKEXTTTAPE! ofs o ae os o aie fsa wis $15.95
TEKEXT DSk susle drovelate e shire s $19.95

WEATHER WATCH

Calculates Nat'l Weather Service Statistics.
Great for Science Projects and Hobbyists.
Well formatted printout.

JEKEXSTETIapeit s hetsiafs s e o fins &% $24.95
B2KEXTE DISKtiloreioneibtols oinis siisgeils $29.95
WEATHER FORECASTER
Special Price ..., 32KEXT Disk $19.95

* KIDS KORNER %

Big Bigger Biggest . .... 16KEXT Tape $9.95
ABEIS L v e o o0 oo lan o el o 16KEXT Tape $9.95
128153 ol o letieio) @1 e o e ece e 16KEXT Tape $9.95

............ 16KEXT Tape $9.95

Real Estate Investment

(Residential Income Property)

Helps you answer “which oneto buy?" when
faced with real estate investment choices.
Calculates after-tax return on investments
for each alternative as well as the first year
cash flow for each. Also tests outcomes for
varying input situations (i.e., “what if .."
occupancy rate changes, loan rates higher
or lower, appreciation rates on property
change). Printer Output Option. Well Doc-

umented. 16KEXT Tape ....... $24.95
BOKEXTHDISKitveysons o s hosamsnonsKenss $29.95
BOND YIELD

Helps you find “best buy” in selecting bonds.
You select several bonds for comparison and
program calculates yield to maturity for
each. You will see surprising variations and
use of this program will spot “true bargains”
in the bond market. Well Documented. Prin-
ter Output Option.

IGKEXT Tape  siaisivsiet et wis s o $19.95
A2ENIHBISIER TSR e $24.95

Include $1.50 for handling for each program.

Az. Residents add 6% Sales Tax.
Quantity Discounts to Dealers. %

ROCC! FREELANCE ASSOCIATES

\ 651 N. Houghton Rd.
N

potential.

Coping Ability Test/Goal Setting Exercises
Excellent Graphic Charts/Meditation Screen
Printer output option

16 IKEXITHTIape iR e b s kol t e ol fas $24.95
B2 IEXTAD Skl et b (e oo $29.95
MEDICAL
TERMINOLOGY

Most Common Suffixes and Prefixes.
Abbreviations used in Hospital Charting.
Choice of Study/Self Test/Definition Readout

SORERTATARE (. Ls s & 4 51 518 $19.95
BOIGE Xl e st by eaesspe = $24.95
STAGECOACH

Deliver Annabelle and the Gold to the Judge.
But watch for Indians and the James Gang!!

TOKEXT Tapel b s 2o oG] $19.95
BBKEXTIDISK. 32 W oot s 6%)s &5 & $24.95
ASTROLOGY

CHART PRINT

Now for LPVIlI & EPSON MX80

Full Size Graphic Printout from user input of
planetary positions and house cusps.

Prints Comparison Charts around Natal
Accommodates Placidian, Equal House,
Modified Equal

Epson MX80 Version requires GRAFTRAX
BOKEXTTAPE: -ofo sie s oo v = siviacs $21.95
F2KEXT Diska = 00% 41 'eve olatiale
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4K Color Basic

olor Computing

FOR/NEXT loops,

a Thanksgiving program,

and a typing lesson for P. T.s!

ELLOP.T.S.!

That stands for “Programmer

Trainees,” and going into our
third lesson the title is official. You've
been following all my directions (thaank
you!), working very hard (oouch!), and
having some fun (Goood!). You've dis-
covered magic in your typing finger
(ooooh!) and by now you deserve a bag
of Reese's Pieces, but | can’t reach out to
all of you, so for your reward — you
guessed it—P.T., PHONE HOME!

Now, to keep earning that prestigious

title...

The FOR/NEXT Loop

This month we're going to work with
one of the most useful statements in
computer programming — the FOR/
NEXT loop. It is used in nearly every pro-
gram to repeat a programming step a
specific number of times. This saves the
programmer a lot of time because it
makes a program shorter — the state-
ments need only be entered one time,
and the computer will read and process
them as many times as the FOR/NEXT
loop specifies. This statement saves
memory space, also, and when programs
are lengthy that can be a very important
saving.

Since the FOR/NEXT loop has an incre-
dible number of uses, and because it is so
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by Jean Plesser

Photo 1. A. A program screen with-
out FOR/NEXT loops.

Photo 1. B. The same screen wit
FOR/NEXT loops.

important, | spent a lot of time thinking
about how | could present it so you
would understand it clearly. | would get
an idea, think it through, sigh, shake my
head, then search for another idea. This
went on for several hours until maybe
fiveideas later, / GOT/T!!

My idea process can be illustrated in a
FOR/NEXT loop to show you how this
statement works. If we let the letter 1"
represent the number of ideas | had, the
loop would look like this:

10 FOR | = 1 TO 5
20 PRINT “IDEA #" |
30 NEXT |

40 PRINT "I GOT IT!!"

Before you enter this program and run
it, carefully read the following explana-
tion for each line:

Line 10 — the word For tells the com-
puter that a loop is beginning. Any letter
can be used in place of | — the letter is
used to store a number each time the
computer goes through the loop—1=1,,
then I =2, then I = 3, and so on, until the
loop is complete. In this program 1 will
equal one tofive.

Line 20 here — the computer will print
IDEA#, followed by the value of 1 each
time it passes through the loop.

Line 30 — the word NEexT tells the com-
puter to change the value of I. In this case
it adds one, then it goes back to the FOr
statement until the loop is complete.



Photo 2. Printing the numbers 1 to
10.

Line 40 — printsiGoTIT!!

Now that you're beginning to get the
idea — off to your computer, turn it on,
and type the program exactly as you see
it. If you need to, now would be a good
time to review the NEW, LIST and RUN
commands from last month's article.
Also, don’t forget to use the CLEAR key
whenever you start typing anything new
onthescreen.

After you RUN the program, check the
listing until you clearly see where and
when the values of | changed. All FOR/
NEXT loops work in the same way, but
you can do many different things with
them, so as soon as you're ready for
another example, type NEW.

When you run the following program
it will print the numbers from one to ten,
but because a semicolon (;) follows the
PRINT statement, the numbers will be
printed on the same line — try it:

10 FOR L = 170 10
20 PRINT L;
30 NEXT L

This program will loop from FOR to NEXT
ten times, printing the value of L each
time. After you see it run, change Line 20
to each of these examples (RUN the pro-
gram aftereach change):

20 PRINT “HAPPY THANKSGIVING”
then,
20 PRINT “HAPPY THANKSGIVING “;

For each change the computer still
made ten loops, but we didn't use the

Photo 3. A. Printing “Happy Thanks-
giving” without a semicolon.

values of L in our PRINT statements this
time — L was used only for counting.
Change Line 20 once again to print your
name, and change the value of 10 to
other numbers.

The STEP Command

If we add a STEP command to the FOR
statement, we can control the way the
FOR/NEXT loop counts. Here's an exam-
ple of aloop that counts backwards:

10 FOR S = 10 TO 1 STEP —1
20 PRINT S
30 NEXT S

Line 10 — tells the computer that s will
start at ten and end at 1. The STEP com-
mand of —1 tells the computer to sub-
tract 1 each time it passes through the
loop. RUN the program to see how s gets
smaller.

Now, change Line 10 to each of the
following examples, and RUN the pro-
gram after each change to see the differ-
ence, then try the next example when
you understand how the STEP command
controlled the counting values:

10 FOR S = 2 TO 20 STEP 2
10 FOR S = 20 TO 2 STEP -2
10 FOR S = 5 TO 50 STEP 5

10 FOR S = 100 TO —10 STEP —10

As you can see, the values (numbers)
of a loop can start and stop at any num-
ber and the STEP value can increase or
decrease the loop. Keep trying numbers

o

Photo 4. A, Band C— Three versions of the STEP command.

1 18 is
8 PRINT *HRPPY THANKSGIVING®;

APPY THANKSGIYINGHAPPY THANKSGI
IHGHAPPY THANRKSGIVINGHAPPY THA
SGIVINGHAPPY THARKSGIVINGHAPPY
THANKSGIVINGHAPPY THANKIGIVINGH
PY THANKSGIYINGHAPPY THABKSGIVI
GHAPPY THANKSGIVING -

¥

Photo 3. B. Printing “Happy Thanks-
giving” with a semicolon.

of your own in Line 10, and also make
these changesin Line 20:

20 PRINT S;
20 PRINT S,
20 PRINT “S ="S

Arithmetic Symbols

As you've already seen, the FOR/NEXT
loop always counts the number of times
it goes through the loop, but it can do
much more than just print out that num-
ber. The computer can also do addition,
subtraction, multiplication, and division,
using the value number of the loop. Be-
fore we try this you need to know the
right symbols to use. BASIC, the lan-
guage your computer understands, uses
these arithmetic symbols: + = Addition;
— = Subtraction; X = Multiplication;
and/ = Division.

Type NEW to erase memory, then try
these examples, pressing the ENTER key
after each one. In this way you're using
the computer as a calculator and the an-
swer will always appear on the next line:

PRINT 4 + 2
PRINT 4 — 2
PRINT 4 * 2
PRINT 4 / 2

There is more to be known about com-
puter math, but that will come in a future
lesson. In the meantime, keep your arith-
metic problems simple and try numbers
of your own using these symbols. When

77
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you're ready, type the following pro-
gram, which uses all the symbols and the
value of the loop for each problem:

10 FORL=4TO 8 STEP 2

20 PRINT L "+ 2 =" L+2
30 PRINT L “= 2 =" L-2
40 PRINT L "X 2 =" L*2
50 PRINT L "/ 2 =" L2
60 NEXT L

Line 10 — tells the computer to make
L equal to the number 4, then 6, then 8,
because it counts by the STEP command
of two.

Line 20 through Line 50 — tell the
computer to print the value of L, then
print what's inside the quotation marks
(""). It then gives the computer the prob-
lem (equation) to calculate, and the an-
swer is printed after the equal (=) sign.

Line 60 — adds to the values of L and
sends the computer back to Line 10; or,
the loop endsiif all L's are complete.

Again, try other values for L and for the
STEP command until you feel comfort-
able in your understanding of what is
happening each time the computer
makes a loop.

NOTE (that means “pay special atten-
tion to this”): Because the screen con-
tains only sixteen lines, we can easily run
out of screen space when using FOR/
NEXT loops. If this happens to you and
lines begin scrolling up the screen faster
than you can read them, just press the
SHIFT key and the @ key at the same
time. The printing will stop for as long as
you want. To start the printing again,
press any key. You can do this as often
as you want, until the end of your pro-
gram.

Nested Loops

FOR/NEXT loops can be placed inside
other FOR/NEXT loops, making nested
loops. Here's an example using two
loops together:

10 FORA = 170 3

20 FORB = 1 TO 3

30 PRINT “A =" A, “B =" B
40 NEXT B

50 NEXT A

Pay special attention to the order of
the NEXT statements. The innermost
loop must end before the outermost
loop. If you put the NEXT statements in
the wrong order you'll get an error mes-
sage from your computer. In this exam-
ple the computer will give A the value of
one, then it will go through the B loop
three times while A still equals one. Then
A will equal two and the 8 loop will be ex-
ecuted again; then A will equal three,
and so on. When you run this program,
carefully read the values of A and B — A
will change one time for every three
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o b

Phofo . Pres§ the SIFT and
keys at the same time to stop the
video screen scrolling.

values of B — take some extra time here
if you need to.

Nested loops require time and practice
to be used properly, but here’s a pro-
gram that should help you understand
them a little better:

10 REM —A MULTIPLICATION TABLE
20 CLS

30 FORM = 1 TO 12

40 FOR N = 1 TO 12

50 PRINT M “X" N “=" M*N
60 NEXT N

70 FOR D = 1 TO 500 : NEXT D
80 PRINT : PRINT
90 NEXT M

Line 10 — is a remark statement (REM
statement) giving the program a name.

Line 20 — clears the screen before the
program starts.

Line 30 — tells the computer to loop
12 times for m.

Line 40 — tells the computer to loop
12 timesforN.

Line 50 — prints and calculates each
problem using the values of M and N.

Line 60 — sends the computer back to
Line 40 for the next value of N and when
12 values are complete the computer will
goontothe nextline in the program.

Line 70 — this FOR/NEXT loop creates
a pause, or delay, in the program. The
computer counts to 500, giving you time
to press the SHIFT key and the @ key to
stop the printing long enough to read
the lines on the screen.

Line 80 — prints two blank lines to
separate each set of multiplication ta-
bles.

Line 90 — sends the computer back to
Line 30 for the next value of M, then
through the N loop until all values of m
are complete, at which time the program
willend.

When you RUN the program, study it
carefully so you can determine where the
values of M and N change, and don't
forget to press the SHIFT and @ keys
when you reach a pause.

If you have a printer, delete (erase) Line
70 — just type the number 70 and press
ENTER — then add these lines to your
program:

55 PRINT #-2, M; “X";
and
85 PRINT #—2: PRINT #-2

nNn; u=u; M*N

Make sure your printer is turned on be-
fore you run the program, and in the fu-
ture you can replace any PRINT state-
ment with PRINT #-2 whenever you want
to use your printer. If you want a listing
of your program on the printer, just type
LLST and press the ENTER key.

FOR/NEXT Color

This loop will color your screen with all
nine colors:
10 FORC =070 8
20 CLS(C)
30FORD = 1TO 500 : NEXT D
40 NEXT C
Line 20 — uses the value of ¢ to deter-
mine the color in the CLS() statement.
| think that by now you're gaining an
understanding of how FOR/NEXT loops
work and how valuable they can be to a
programmer — even to a Programmer
Trainee. They have many different uses,
and I'll give you a few more examples as
we go on to another command.

Let’s Hear From You

Your computer has a voice and it's
time we let it SOUND off! The command
looks like this: SOUND x,y. In place of the
x use any number from 1 to 255. This is
the tone — 1 is the lowest tone and 255
is the highest. In place of the y you can
again use any number from 1 to 255.
This number tells the computer how long
you want the tone to sound off. As close
as | can figure it, 17 = one second; 50 =
three seconds; 100 = six seconds; and
soon.

Let's try it. Turn up the volume on your
TV and type: SOUND 1,17, then, SOUND
255,17.

Impressed? Well, try other numbers
anyway, and if you want to hear all the
sounds (this will impress you), use this
program:

10 FOR S = 1 TO 255

20 PRINT “THIS IS TONE #" S
30 SOUND S,1

40 NEXT S

Want to hear them in reverse? Change
Line 10to:

10 FOR S = 255 TO 1 STEP —1

That's about all there is to the SOUND
command, except that you can put
sounds together to play a tune, but since
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IF YOU HAVEN’T PLAYED GUARDIAN,
THEN YOU HAVEN’'T PLAYED THE BEST.

Check these features:

1). The Landers aren’t suddenly just “there”, they implode out of
particles!

2.) Not just "Beeps” but stunning sounds!

3.) Explosions just like the arcade with no skimping!

4.) Thrust flame behind your ship.

... and many more!

Order now by check, M.O., C.O.D,, orsee yourdedaler. ..
(Ifhe doesn’'t have ityet, send him to us!)

$27.95 — Tape / $29.95 — Disk
Add $1.50 per order for postage and handling. California residents add 6%.

QUASAR ANIMATIONS
1520 Pacific Beach Drive
San Diego, CA 92109

(619) 274-2202 )
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New 64K TRS-80" Color Computer

39993

Less TV

AS LOW AS
—

------

Our Most Powerful TRS-80 Color Computer Ever!

More Color Computer Than Ever!
Double your programming power
with our low-cost, 64K Extended
BASIC Color Computer! Features a
new 53-key electric typewriter-style
keyboard and comes in a compact,
attractive white case. Access 32K of
memory with Extended Color BASIC
or add our new advanced program-
ming tools to take advantage of the
full 64K capacity!

Do Sophisticated Programming. Advanced users can
add a disk drive and our new OS-9 operating system to
access the 64K memory and do assembly language pro-
gramming. OS-9 includes functions for disk and terminal
input/output, software memory management and multi-
tasking. It contains approximately 40 utility programs used
for system and disk file maintenance and control. System
programs are written in assembly language, except for
some utilities written in the C language. OS-9 features a
text editor, assembler and debugger.

High-Resolution Color Graphics. You'll also appreciate
the power of Extended Color BASIC by Microsoft®. Easy-
to-use commands ma<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>