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CRETS OF PERFECT MEMORY.
AND ONE HALF EARTH DOLLARS

AT LAST: THE WHOLE
TRUTH ABOUT FLOPPIE

Amazing book reveal
alll :

How to keep from
brainwashing your
S0 it never loses it
memory.

Unretouched Klrhan
photographs of UFQ's
(Unidentified Floppy.
Objects)! The incredible
importance of making
copies: the Department
of Redundancy Depart-
ment—and whatgoeson
when it goes on! Power-
ful secret methods that
scientists claim can ac-
tually prevent computer
amnesial All this, and
much more.. ..

In short, it's an 80-
page plain-English,
graphically stunning,
pocket-sized definitive
guide to the care and
feeding of flexible disks.

For The Book, ask your
nearest computer store
that sells Elephant™
disks, and bring along
one and one half earth
dollars. v See us at

For the name of the ‘ : @@@m@e% / Fﬂ“ ,83

store, ask us. November 28-December 2, 1983
ELEPHANT MEMORY
SYSTEMS® Marketed
exclusively by Leading
Edge Products, Inc,
Information Systems
and Supplies Division,
55 Providence Highway,
Norwood, MA 02062, Call
toll free 1-800-343-8413,
In Massachusetts, call
collect (617) 769-8150,
Telex 951-624.
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FOR QUALITY EDUCATIONAL
SOFTWARE
LOOK FOR THIS EMBLEM

Dealer
FOR FREE inquiries
CATALOG | invited

TCE PROGRAMS INC.
P.O. BOX 2477 GAITHERSBURG, MARYLAND 20879




ISSN 0736-9492

2/December 1983

p. 32

Vol. 1, No. 10
December 1983

MAGAZINE

FEATURES

18/Topo, Armatron, Poorbot, and “Mim” by Tom Juergens (General)
Color Computers talking to robots? Why not!

23/Color Computing for Kids by Jean Plesser (Education)
Low-res graphics and holiday fun.

32/Dissecting Your ROM by Jake Commander (Tutorial)
Explore number crunching with the Commander.

46/Article Index

Index to all The Color Computer Magazine articles.

50/Display Modes by Steve Bjork with Mark Randall (Graphics)
Double the number of your hi-res colors.

63/Dreidel by Harold Schneider (Game)
Computerize this top game for your kids, and for you.

72/DEFENSE! by Shawn Diehl and Jim McDowell (Game)
Protect your cities and fortress from missiles and aliens.

82/Custom Color by Dennis Kitsz (Sound)
More music programming from the maestro.

100/Unforgettable Characters by William Barden, Jr. (Graphics)
Big Bill and Engineer John conclude their graphic argument.

112/Graphics? Yes! Part lll by Scott Bain and Andrea Chartier (Graphics)
Turn your computer into a drawing board.

119/Disk-X Utility by Bruce K. Bell, O.D. (Utility)
Manipulate your disk data.

123/Summer Programming Project Up-date (General)

Here's what's going on in the programming contest.

124/Country Cousin by John C. Grier (General)
Geographically isolated? Here's how to contact the outside computing world.

Lot oo i o s i 0 e AR e O A RS 4 v 5|
DEPARTMENTS

4/PEEK (12,83)
12/INKEY$S
30/DEFUSR
44/GOTO SCHOOL

126/REVIEWS
Bar Zapper, The Switcher, Color Math, Shaft, and more.

139/NEW:PRODUCTS
144/FOR...NEXT
144/END OF FILE

Cover
Santa’s Data by Peter Hall ABC membership applied for.
Lot e a0 e A T PO /2 K g |

THE COLOR COMPUTER MAGAZINE is published monthly by New England Publications Inc., Highland Mill, Camden, ME
04843. James S. Povec—President, Michael Perlis-Executive Vice President, H. John Delile—Treasurer

Subscriptions are $24 for twelve issues. User Group subscription rates available. Outside U.S.A. add $10 for extra postage.
Dealer inquiries: Send to Marian Savage, TCCM, Highland Mill, Camden, ME 04843. (207) 236-9621.

POSTMASTER: Please send changes of address to The Color Computer Magazine, P.O. Box 468, Hasbrouck Heights, NJ
07604. Application for mailing at second class rates pending at Camden, Maine, and additional mailing offices.




QUESTION

WHEN WAS THE
LAST TIME YOU
HAD A TALK
WITH YOUR
COCO

f,

THE SPECTRUM VOICE PAK - a CoCo voice
synthesizer — is a complete phoneme based voice
system that uses the famous VOTRAX SCO1 chip
synthesizer in a cartridge style pak. It provides

an unlimited vocabulary with automatic or user
supplied inflection, plus four programmable levels

of pitch. With a single line of code, THE VOICE PAK
adds speech to any BASIC program in minutes.
The system comes complete with user instructions,
software cassette with 16K and 32K — DISK/TAPE
versions, a text to speech scanner translator and

a Word Manager that constructs and edits custom
user dictionaries. The unit is fully assembled, tested
and ready to plug in and talk, talk, talk. $69.95

SPECTRUM PROJECTS / 93-15 86th DR / WOODHAVEN NY 11421 / 212-441-2807
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- = PEEK (12,83)

My ecember is a cold and dark month, but we have
8l warm feelings for it, and lots of games and music
] and graphics to brighten your holidays and help
ﬁ? you while away the last short, cold days of the
el ycar. Here on the Maine coast things begin to
look very different than they did a few short months ago; we
look out our office windows at the overcast grey skies and
shiver, then huddle up a little closer to our computers, com-
forting hum of printers clacking away in the background.
During the warm weather of earlier seasons we sometimes
wondered what foolishness provoked us to tie ourselves
down to an indoors machine, but in the cold grey winter we
can think of no better place to be — and with a Color Com-
puter to add some sparkle to the dullness, at that!

We expect you will feel much the same when you see
what's packed into this month’s issue. To begin, GOTO 100
to discover whether Bill Barden won his bet with Engineer
John, and spent last August at a California Computer Camp.
As you remember, Engineer John dared Bill to bring his Color
Computer graphically up to snuff with John's latest digital
toy...

Then GOTO 32 to discover what Jake Commander (home
from England for the holidays) has discovered in the fifth sec-
tion of Color Computer ROM. Nine more sections to explore!

GOTO 124 to discover how to keep on top of the techno-
logical field when you're the only one in your circle (of farm-
ers, farmers’ spouses, and farmer’s children) who recognizes
the word “field” to mean something other than a large area
planted in corn. It can be tough — but there are ways to tap
into the latest information.

The children and new computerists in your family will
enjoy Jean Plesser’s lesson on low resolution graphics, and
the holiday treats she provides to go along with her lesson
(GOTO 22). And while you're enjoying holiday treats, GOTO
63 for a holiday game. Dreidel is a Hanukkah game that's
been updated for the computer, but loses none of its charm
orfuninthe change.

P e
Robotics — what's a robotics? Robotics is the science of
the interface of robots or robot “parts” — eyes, arms and

hands, and so on — to computers. Robotics is a science and
technology that rarely touches on microcomputers, and
never on the Color Computer, mostly reserved for the realm
of higher machines and industry. Until now, that is — be-
cause several entrepreneurs are taking robots meant for
something else, and hooking them up to the Color Com-
puter. GOTO 18 for a look into a new world.

Then GOTO 50 and GOTO 112 for the far ends of one
world: Steve Bjork presents a demonstration of display
modes to let you advanced graphics programmers see some
of the possibilities that lie within your grasp; while Scott Bain
and Andrea Chartier present Part Ill of Graphics? Yes!, a
teaching series on beginning graphics programming.

The summer was long, and many of you wrote games for
our Summer Programming Project. So many of you, in fact,
that we haven'’t had time to play them all before this issue
went to press. For the latest update, GOTO 123.

Oh, what is that angelic music | hear? Why — can it be
coming from my Color Computer? Indeed it is; hmm,
perhaps | should take it into the shop for a check-up. Or —
maybe it's haunted by a Ghost of Future Computer. Or —
oh no! Maybe it's not a microcomputer at all, and I'll have
to learn some strange new language to make it work!
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1. Throughall the chang-ing scenes of life,

Wait! Relax and GOTO 82 — it's just Dennis Kitsz's Quaver
program. You won't believe it til you hearit, so enough chat.

Quick! GOTO 72 — The Aliens are attacking and only you
can save the city from certain destruction! Quick! Quick!

Now that emergency is over, GOTO 44 for an educator’s
wish list, and GOTO 30 for answers to your microcomputing
questions. Finally, settle back and peruse the reviews and
new products, and plan your post-holiday toy-buying ses-
sions!

Something to add to your article collection; GOTO 46 for
a complete index of The Color Computer Magazine's
1983 articles.

Best of cheer!

In trou-ble and in joy, The

— D.M., Managing Editor

4/December 1983




The HJL-57 Keyboard

Compare it with the rest.
Then, buy the best.

If you've been thinking about
spending good money on a new
keyboard for your Color Computer,
why not get a good keyboard for
your money?

Designed from scratch, the
HJL-57 Professional Keyboard

is built to unlock ALL the
potential performance of your
Color Computer. Now, you can

do real word processing and sail
through lengthy listings...with
maximum speed; minimum errors.

At $79.95, the HJL-57 is reason-
ably priced, but you can find
other CoCo keyboards for a few
dollars less. So, before you buy
we suggest that you compare.

Compare Design.
The ergonomically-superior

HJL-57 has sculptured, low-
profile keycaps; and the three- .
color layout is identical to

the original CoCo keyboard.

Compare Construction.

The HJL-57 has arigidized
aluminum baseplate for solid,
no-flex mounting. Switch contacts
are rated for 100 million cycles
minimum, and covered by a spill-
proof membrane.

Compare Performance.
Offering more than full-travel,
bounce-proof keyswitches, the
HJL-57 has RFI/EMI shielding that
eliminates irritating noise on
displays; and four user-definable
function keys (one latchable),
specially-positioned to avoid
inadvertent actuation.

Free Function Key Program
Your HJL-57 kit includes usage
instructions and decimal codes
produced by the function keys,
plus a free sample program
that defines the function

keys as follows: F1 = Screen
dump to printer. F2 = Repeat
key (latching). F3 = Lower case
upper case flip (if you have
lower case capability). F4 =
Control key; subtracts 64 from
the ASCIl value of any key
pressed. Runs on disc or tape;
extended or standard Basic.

Compare Installation.
Carefully engineered for easy
installation, the HJL-57 requires
no soldering, drilling or gluing.
Simply plug it in and drop it
right on the original CoCo

Ordering Information: Specify model (Original or F-version). Payment by C.0.D., check,
MasterCard or Visa. Credit card customers include complete card number and expiration date.
Add $2.00 for shipping. New York state residents add 7% sales tax. Dealer inquiries invited.

mounting posts. Kitincludes a
new bezel for a totally finished
conversion.

Compare Warranties.

The HJL-57 is built so well, it
carries a full, one-year warranty.
And, it is sold with an exclusive
15-day money-back guarantee.

Compare Value.
You know that a bargainisa

bargain only as long as it lasts.
If you shop carefully, we think
you will agree...the HJL-57 is
the last keyboard your CoCo will
ever need. And that’s real value.

Order Today.
Only $79.95, the HJL-57 is

available for immediate shipment
for either the original Color

. Computer (sold prior to October,

1982) or the F-version and TDP-100
(introduced in October, 1982).

Order by Phone Anytime
716-235-8358
24 hours, 7 days a week

Circle No. 4 on Reader Service Card
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FOR YOUR TRS-80 OR TDP-100

EXECUTIVE GRAPHICS

can be used for serious graphic designs, W

stract art design, desighing quilts or needlepoint

imply hours of fun. Capable of producing millions

multi-layered geometrical designs. Displays can. .

wved on tape, printer, or disc. Draws lines, c1rcles, 1o

‘dots, boxes, triangles at will. Menu driven and

_user frlendly Designer has total controlatall tlmes.
Requires 16K Ext. Basic.

Tape'l$14 95/stk $16. 95/plus $1.50 S &H

NOVICE .RSE CODE

er minute using. 5-letter random words. ,
: Choose. from 255 tones and 9 colors. Visual =
outp makes this program; usable by the hearing- 1mpa1red
Does notrequire Ext. Basic.
Tape only $9 95 plus $1.50S & H

'nghthouse Data Systems
: 821 Ocean Ave.
Portland, ME 04103

207-761-4603
All'orders except personal check shipped within 24 hours
No CODs please
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4 The Original

Upgrade to 64K

RS to FLEX, FLEX to RS file transfer ability

Create your own character set

Automatic recognition of single or double density

and single or doubled sided

All features available for either single or multiple

drive systems

Settable Disk Drive Seek Rates

Faster High Resolution Video Display with 5

different formats

Save RS Basic from RAM to Disk

Move RS Basic to RAM

Load and save function on FLEX disk

24 Support Commands 12 with Source Text

Languages Avallable

Pascal, Fortran, RS Basic, RS Assembler, TSC
Basic, TSC Assembler, Relocating Assembler,
Macro Assembler, Mumps

If you are tired of playing games on your TRS-80C™ Color

Computer, or find that you are handicapped by the limita-

tions of the RS BASIC in trying to write a Program that will
allow you to actually USE the Color Computer as a COM-
PUTER, YOU ARE READY TO MOVE UP TO THE FLEX9™
Operatm% v)lstem If you want to have REAL PROGRAM-
MING POWER, using an Extremely Powerful Business
BASIC, PASCALs C Compilers, a full-blown Macro Assem-
bler with a Libra capabilit so ou are not continuousl
“reinventin the eel”, YO READ TO MOVE UP T
THE FLEX9™ Operating S stem If you would like to see if
YOU REALLY COULD USE A COMPUTER IN YOUR BUSI-
NESS, or begin to make your Computer start PAYING IT'S
OWN WAY by doing some Computer Work for the millions
of small business around you, such as Wordprocessing,
Payroll, Accounting, Inventory, etc., then YOU ARE READ
TO MOVE UP TO THE FLEX9™ Operating System. How??
DATA-COMP has the way!

DATA-COMP's FLEX9™ Conversion for the TRS-80C™
Color Computer was designed for the SERIOUS COMPUT-

* % % *

*

*

*

* o+ * =
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DATA COMP P.0.Box 794 HIXSON, TN 37343

FLEX for Color Computers

ER USER; with features like greatly increased Display
Screens, WITH Lower Case Letters, gou you can puta FULL
Menu on ONE Screen, or see SEVERAL Parag(raphs at the
same time; with features like providing a FULL Keyboard so
K‘ou have FULL Control of your Computer AND it's Programs
ATURALLY, without needing a chart to see what Key Com-
bination will give you what function; with USER ORIENTED
functions to make using the Operatmg System natural, like
having the Computer AUTOMATICALLY determine what
type of Disk is being used in what type of Disk Drive and
working accordingly, rather that you have to specify each
and every thing for it, or like hava the Computer work with
the Printer you have been using all along without you having
totellthe new Operating System what is there; etc., etc., etc.

DATA-COMP has ovorythlna,zou need to make your
TRS-80C™ Color Computer RK for YOU; from Parts
and Pleces to Full, Ready To Use SYSTEMS. DATA-
COMP designs, ullu services, and SUPPORTS Com-
gu(ar SYST Ms. not just Software. CALL DATA-COMP
ODAY to make your Computer WORK FOR YOU!
System Requirements
FLEX9 Special General Version w/Editor & Assembler
gﬂhlch normallz sell for $50.00 eaA $150.00
-MATE(RS) FLEX9 Conversion Route, for the RS Disk
Controller
when purchased with Special General FLEX9 Sys.  $49.95
when purchased without the General FLEX9 Sys. $59.95
Set ot Eight 64K RAM Chips w/Mod. Instructions ~ $59.95
Color Computer with 64K RAM and EXT. BASIC  $399.95
Radlo Shack Disc Controller w/manual $179.95

Now Avallable
Enhanced F-MATE Version 2.1
SPECIAL SYSTEMS PACKAGES
64K Radlo Shack COLOR COMPUTER, Radlo Shack
COLOR DISK CONTROLLER, a Disk Drive System, Spe-
clal General Version of FLEXO“‘ F-MATE(RS)™ and a
Box of 10 Double Density Diskettes; a CO| PLETE,
ready to run SYSTEM on your Color TV Set.

$1079.95
FREE with F-MATE
External Terminal Program

1-615-842-4601

%\.’mx\.\x&\m‘\xmx\&\&\x\m&\m&\:\x&\-\-.x.-\'..\.'\:x.‘\‘,\.'\‘:.\.\x\:\.‘\xw

\m&\.\xmm\xm\xm&\\xmx\x\x\mm&\m\xm\xm\ "\‘.\.‘\‘.\.’\‘;\.
Circle No. 6 on Reader Service Card

6/December 1983

Director of Marketing Carl Cramer

Advertising Director David J. Ezequelle
(207)236-9621
Highland Mill

Camden, ME 04843
Caron L. Taylor

Lori A. Hellevig
Loriel Peters, Assistant

Advertising Scheduler
Circulation Director

Bulk Sales
Projects Director
Controller

Marian Savage
Michael Federle

John Delile
Pam Gertner, Assistant

Office Manager
Typist

Bonnie Hellevig
Paula Whittet

©Computer Publishing Company,Inc., 1983. All rights re-
served. Contents of this magazine may not be reproduced
in whole or in part unless expressly authorized in writing by
the Publisher. TRS-80 and Color Computer are trademarks
of the Radio Shack Division of Tandy Corporation. TDP Sys-
tem 100 s a trademark of Tandy Corporation.

This magazine is published gy The Computer Publishing
Company who is solely responsible for its contents.
The Publisher assumes no responsibility for the return of un-
solicited manuscripts, queries or artwork. Materials submit-
ted to The Color Computer Magazine should be accom-
panied by a stamped, self-addressed envelope. Editorial of-
fices located at Highland Mill, Camden, ME 04843.
U.S.A. Newsstand distribution by Curtis Circulation Com-
pany.
Phototypography by Camden Type 'n Graphics — Camden,
Maine; Printing by The Lane Press— Burlington, Vermont.




Co Co UsersI

Follett is deflatmg its prices on
courseware created by The ¥
Learning Company for the |
Color Computer.

For boys and girls preschool through -

thirteen, the six widely acclaimed /-
.programs mclude Bumble Games‘”"' i

0
the Apple. versuonsioﬂ
re onh the bes ko

1Bumble Plot
Bumble Games
Juggle S Rambow

(6 games), Bumble Plot™, (6. games), .
Juggle’'s Rainbow™, (3 games), MoptoWn
Parade™, (8 games), Moptown Hotel™,

(3 games), and Magic Spells™, (3 games).
To receive any-or all of these programs
for as little as $6.00 per game, fill out
and return the order form or order by
telephone toll free today.

Follett’s software programsx are
affordablej N

SOFTWARE ORDER FORM
to Change RADIO SHACK COLOR COMPUTER (16K EXTENDED BASIC)

Prices Subject

CASSETTES

DISKETTES

PROGRAM ORDER OLD NEW QUANTITY OHDER OoLD NEW QUANTITY. ’
NUMBER PRICE PRICE UMBER | PRICE | PRICE

Bumble Games EB90200C [ $46_ |

| sages L] Easozoon %66 | $44.95 |

Bumble Plots EB90201C | 46| $3995 | =~ | EB90201D m
g $41. 95

EB90202C | $37_ | $36.95 |
EB90205C | $40_ | $31.95 | | EB90205D | $45_ | $36.95 |
B

EB90204C | $30_ |
EBY0203C | $40__

* SchoollLibrary
Address
Gityel . o0l 8 12
Phone No. of Person Originating Order

CHECK ENCLOSED [ @8 MASTER CARD [ ===

CHARGE CARD NO.

| ss6e5 | [ EB90202D | 950 |

EB90204D [ %85 | $31.95 |
L~ | EB90203D [%56. | $38.95 |

EXP. DATE

CC-12-83 ] $3.00 shipping and handling on charge card or:




Shop Radio Shack for the

Give Your Special Sor

Reg. 399. oo

Save 150 24900

DMP-100 Dot-Matrix Printer. Our low-cost printer is now
more affordable than ever! Its bit-image mode provides fully-
addressable, high-density graphics for detailed black and white
printouts of Color Computer screen displays. The DMP-100
also prints 5 x 7 dot-matrix upper and lower case characters—
with underline capability—at up to 50 characters per second.
You can select 10 characters per inch (80 columns at 27 lines
per minute) or expanded 5 cpi (40 columns). A 480-byte dot-
column buffer increases throughput.

Save
$4707

Reg. 34.95

1 ] 26-3050

Chess. Challenge your Color Computer
to see who’s champ! Eight levels of diffi-
culty in all.

Super Bustout.* Use your paddle to de-
stroy walls. The more bricks knocked out,
the more points you get.

Save
$4507

Reg. 29.95

1 I 26-3088

EPA HIGH 1129

Shooting Gallery.* Hit the moving tar-
gets in this carnival atmosphere of flash-
ing lights and music.

Popcorn.* Red-hot action! Catch the
rows of falling popcorn with your skillets.
Miss and you lose a pan.

sone Something Special

Was $249.95 in
Cat. RSC-9

Cut 50 1999

CGP-115 Color Graphics Printer. Now you can get the
unique CGP-115 at a new low price! It's perfect for creating
anything from color pie charts to computer-generated “doo-
dles”. Print beautiful graphics, as well as text, in four colors—
red, blue, green and black. The text mode lets you print 40 or 80
characters per line at 12 characters per second on 41/2" wide
roll paper. And the CGP-115 prints from one to 80 characters
per line in the graphics mode in any size. Uses easily replace-
able ink cartridges.

Save
$4507

Reg. 29.95

1 I 26-3057

Dino Wars.* Can your beast defeat your
opponent’s dinosaur in battle? The dinos
“roar” and “yelp”

Reg. 24.95

1 2 26-3056

Project Nebula*—Save $20.07. Seek
out and battle enemy vessels. Reg.
$39.95. #26-3063, $19.88

Microbes—Save $12.07. Use your
“disinfector” to shoot antibiotics at nasty
bacteria. Reg. $24.95. #26-3085, $12.88

Audio Spectrum Analyzer—Save
$7.07. Test stereo equipment for top per-
formance! Requires cable (26-1207).
Reg. $14.95. #26-3156, $7.88

*Joysticks required.

Reg. 24.95

1 2 26-3090




33% Off 1995

Program Pak™ File Box. A handy addition to anyone’s soft-
ware library. Rugged file box holds 16 Program Paks or cas-
settes. Flip-lid protects software from dust.

Direct-Connect Modem IB. Simply connect to your TRS-80
Color Computer and communicate with other computers or
access information services by phone (requires cable and
software). Plugs directly into any modular phone outlet. Full-
duplex, answer/originate, 300 baud. DB25 and 4-pin DIN
connectors.

Save
$4907

Reg. 24.95

1 2 26-3060

Space Assault.” Eliminate the invaders
before they eliminate your protective bun-
kers—and you!

Radioe Shaek

The biggest name in little computers®

Polaris.*
emy smart bombs and multiple warhead  pick drilling sites. Is your nose for oil bet-

Defend your islands from en-

missiles with your fleet of submarines!

95

26-1175

26- 1208

CCR-81 Computer Cassette Recorder. A “must” for every
beginning Color Computer enthusiast. The CCR-81 offers a
low-cost and reliable way to store your programs and data on
cassette tapes. You'll also be able to use our wide selection of
ready-to-run cassette software. The CCR-81 recorder is de-
signed especially for all TRS-80 cassette-based computers. It
features cue/review for locating program and data files quickly,
a tape counter for easy indexing and an LED data record
indicator.

Save
$49207

Reg. 24.95

1 2 26-3065

Save
$4907

Reg. 24.95

1 2 26-3067

Wildcatting. Be a wheeler-dealer and

ter than your competitor’'s?

Send for your free copy of our 1984 TRS-80 Catalog.

Mail To: Radio Shack, Dept. 84-A-613
300 One Tandy Center, Fort Worth, Texas 76102

NAME

r———

ADDRESS APT.
A DIVISION OF TANDY CORPORATION s
STATE ZIP
TELEPHONE
Sale Ends 12/31/83. Prices apply at participating Radio Shack stores and dealers. e e SRR I S e L N S R S e T e 4]
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Have you heard about our new

EDUCATIONAL SOFTWARE
LICENSE PLAN

for
public and private schools?

Max Jerman

The complete set of quality instructional software that was formerly avail-
able only at retail prices is now available to schools at less than 5% of its current
retail price.

This award-winning software is either now or soon will be running on Apple,
Atari, Commodore 64, IBM-PC, TRS-80, and TRS-80 Color Computers.

Over 250 disks containing more than 1200 lessons for grades K-9 in reading,
spelling, language arts, math, problem solving, math games, reading games, and
programs for young learners are included in the plan.

THE PLAN —schools join together to form a cost-saving consortium of 50 or
more members. One school or eductional agency acts as Host. The Host will
receive a master set of program disks and manuals. The consortium will be
licensed to make as many copies of the masters as member schools need for their
various computers.

THE BENEFITS — consortium schools will automatically receive updates
and new program releases at no increase in membership fee. There will be no
shortage of quality software for the most popular computers.

THE COST—Only $250 per school per year. There is an additional start-up
cost of $250 per school to cover initial expenses. Licenses for specific computers
are available to large consortia or states at reduced cost.

ACT Now_FOI'IIl your own consor-

tium and contact us. Contact us directly for
the names of interested schools in your area.

BERTAMAX INC.
Max Jerman, Ph.D.,
President

At Last— A Software Solution

©1983, Bertamax, Inc. ¢ 3647 Stone Way North e Seattle, WA 98103 e (206)547-4056

10/December 1983 Circle No. 9 on Reader Service Card
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“Itis great!" Daytog

|

COLORPEDE

This truly outstanding engineer designed, 100%
machine language game with multi-colored high
resolution characters and fast action will chal-
lenge the most avid arcade buff. Can be played
by.1 or 2 players controlled with joy sticks or key
board. Joy stick control is fast, smooth and ac-
curate, As COLORPEDE slithers through the toad
stools, you attempt to destroy the COLORPEDE,
knock out the menacing Bouncing Bug and elim-
inate toad stools while accumulating higher and
higher scores. Demonstration mode with top 5
scores. Pause feature. For 16K Color Computer
and TDP-100. ‘

Cassette-$29.95

Disk-$34.95

Jy

RUBGLTTHCK

Ultra fast arcade action with colorful high resolu-
tion graphics, You are the super human who must
fight off the attacking robots and save the remain-
ing humans from destruction. You have super
powers, can shoot in any direction and move
anywhere on the screen to accomplish your vital
mission.

Engineer designed, 100% machine language.
Can be played by 1or 2 players with joy stick con-
trol. Top 5 scores displayed. Pause feature. For
16K Color Computer and TDP-100 with joy sticks.

Cassette-$24.95 Disk-$27.95

TO ORDER:

VISA, MASTERCARD, Money Order.
Please allow 2 weeks for checks. Add
$1.50 for shipping, $3.00 outside U.S. 4%
tax in Mich.

“Intracolor

o mseeeven COMMUNICATIONS

(517) 351-8537
QUALITY PROGRAMS SOLICITED
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TRS - 80
COMPUTER
DISCOUNTS

COLOR COMPUTERS

26-3026 16k color Il
26-3027 16k ext color I
26-3003 64k color comp
26-3022 1st disk drive
26-3023 2nd disk drive

139:95
215.95
329.95
329.95
249.94

PRINTERS
26-1253 DMP-100
26-1254 DMP-200
26-1255 DMP-120
26-1257 DWP-210

MODEL 4 and 100’s

26-1067 mod 4 16k
26-1069 mod 4 64K 2 dr.
26-3801 mod 100 8 k
26-3802 mod 100 24k

Prices effective until Nov. 30, 1983

WE CARRY THE COMPLETE LINE OF
TRS-80 COMPUTER PRODUCTS
AT DISCOUNT PRICES

CALL FOR
FREE PRICE LIST
800-257-5556
in N.J. 609-769-0551

Woodstown Electronics

Route 40 E. Woodstown, N.J. 08098

829.95
1695.00
699.95
839.95
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Users Blues

Could you list out all the Color
Computer clubs and bulletin
boards for Orange County in
your magazine? We have been
plagued by the dreadful Color
Computer boredom blues and
would appreciate this help
greatly. I'm sure there are many
others in Orange County who
have been exposed to the same
virus.
| think your magazine is
great. But you should have
more games, particularly stra-
tegic games like CC Space Trek..
Tips and hints and projects for
improving the Color Computer
and programs to help children
learn are fine, but there’s not
much for us teenagers.
Greg Caya
Santa Ana, CA

We publish news of user
groups as the groups them-
selves pass information to us, so
your best bet is to go over old is-
sues of The Color Computer
Magazine and keep an eye
peeled in this section for news
of new ones. In the meantime,
try contacting the Southern
California Amateur Radio/Com-
puter Club at 962 Cheyenne in
Costa Mesa, 92626, at (714)
549-8516.

— Eds.

Exatron Compatibility

| would like to hear from all
Exatron owners. | am trying to
come up with a way to make
it compatible with Radio Shack.
| would appreciate any help |
can get. | did get Exatron to
give me a commented listing
of the Color Computer DOS. |

---INKE Y$

need help and when | get it, |
promise to pass it on to all who
write.

W.Reynolds
147 S. Brentwood Gen.
Mt. Laurel, NJ 08054

ET Club

Please announce the opening
of the E.T. (East Texas) Color
Computer Club. We're small
now but plan on expanding to
Marshall and Jefferson. Our
software libraries are being
stacked with the best programs
available. For more information,
please write the club in care
of Glen Carlton Ford, Rt. 2, Box
527, Gilmes, TX 75644.

Memory Error

| am finally learning some of
the “tricks of the trade” in ma-
chine-language programming
and have found Jake Com-
mander’s April 1983 Memory
Map very useful, but discovered
an error that could make or
break any programmer’s efforts
toward disabling any of Basic's
key words. In the listing of the
map, memory locations 288
and 289 ($H120 and &H121)
are described as containing the
pointer to Basic’s vocabulary
table. This is not true. Actually,
memory locations 289 and 290
(&H121 and &H122) contain
the pointer.
Dan Burnett
Va. Beach, VA

Right you are. Thanks for
pointing out the typo.
— Edbs.




Ramblings

| was surprised to read that few
have been able to run the
“Reformat Your Video” pro-
gram from the listing in the
April 1983 The Color Com-
puter Magazine, as the listing
came from a FLEX assembler. |
do have the EDTASM+ car-
tridge, but didn't try using it
as the assembly language just
looked like a lot of extra typing
for stuff which | must admit |
don't yet really understand. So
I simply typed in the object code
from the left columns, using a
little Basic program which
showed me the next address,
and poked in decimal values
of the hex numbers | entered.
It ran the first time, too! | use
it all the time now and like it
a lot.

A program like this should
become common among Color
Computer owners so that Color
Computer software might be
written to optionally format
their output to the larger
screen. It is a shame the screen
display module of Telewriter
cannot be run independently.
If it could, this capability would
already be widespread among
Color Computers.

Here is a mini-tip: When typ-
ing programs, | tend to hit shift-
0 a lot when going for the right
parenthesis. So a little POKE |
like to use is 282,1 (or 282 and
anything but 0 and 255). This
keeps the keyboard caps locked
when | am typing programs.

I made a little patch to my
Telewriter so the editor comes
up in lowercase mode but re-
turns to uppercase lock in the
disk menu. As | only know Basic,
| wasn't able to do the same
for the tape menu, which is
called from machine code. Here
it is:

“U": Change Line 2 to read
SW = 1 : POKE 282, 0.

"S/BIN": Alter 610 by inserting
POKE 282, 255 before rest of
line.

Change 640 to read: A =
PEEK(1): IF A = O THEN POKE 282,
0: RETURN

Change 655 to read: POKE 282,
0: RETURN.

"SIASC" may be similarly mod-
ified.

About Disk Vitamin E: | cut
C85 on my D-board (upgraded
to E by Radio Shack) to try run-
ning in its unique .89/1.8 MHz

mode with the disk attached,
and it works OK on my
machine. It hasn't blown up
during experimental use but |
have read someplace that SAM
chip overheating and compo-
nent failure can result, and |
wonder about this. Radio Shack
declines to “support” the
higher clock rate, so an aura
of mystery surrounds the whole
business. | would imagine the
C-85 cut could also increase
your Color Computer’s RF emis-
sions. It seems that a lot of
people regularly run with “Vita-
min E” on games, as | see
magazine listings incorporating
this. What can you tell me about
this?

Of course, one must return
to normal speed to use tape
or disk. Now, what | would like
to try is to patch Telewriter so
it POKES the computer up in
speed on entry to the editor
for faster wraps and adjusts,
and back to normal on entry
to the main menu for saves.
But | don't know nearly enough
to do this on my own. Could
anyone shed some light on this
for me? Also, how can | change
the format menu default
values?

Jeffrey Kopp
Seattle, WA

Thanks for the tips. Perhaps
other readers know a short
uppercase or high speed patch
for Telewriter’s menus? As for
the high speed permitting mod,
some people may find that two
more capacitors in the disk car-
tridge need to be cut. As a TTL
device, the SAM chips lines are
only rated to drive 27pf; C85
is 220pf bypassing the car-
tridge select line for RF sup-
pression. This is what causes
the SAM to overheat on the
high speed POKE. If the disk
cartridge still seems to prevent
high speed operation, look for
bypass caps on the SAM’s active
lines inside the cartridge.

— Eds.

Amortization
Print-outs
In the August issue, Mel Seder’s
amortization program can sup-
porta printer with the following
additions. | made these addi-
tions for a DMP 200. It even
has a personal touch on lines
» more
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MORE BUSINESS

_ THE MODERN SOLUTION
) by FOR SMALL BUSINESS ACCOUNTING

General Ledger
Accounts Payable
Accounts Receivable
Mailing Lists

Up to 400 Accounts Payable
Up to 400 Accounts Receivable
More than 800 General Ledger Accounts

Print Invoices
Print Profit and Loss Statements
Print Balance Sheet

130 Page manual containing
complete index and glossary.
Bookkeeping tutorial

Single disk drive R/S DOS
32K EXTENDED BASIC
$99.95

Add $2.00 shipping & handling to all orders

MORETON BAY SOFTWARE

A Division of Moreton Bay Laboratory

316 CASTILLO STREET
SANTA BARBARA,
CALIFORNIA 93101

(805) 962-3127

—

California Residents, Add 6% Sales Tax to Orders
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48, 50. The printer is elective,
and the dollar figures do not
round off.
| am using my Color Com-
puter for a small business, and
look forward to more business
programs.
William Wood
Jessup, MD

43 PRINT"DO YOU WANT A
PRINTED COPY? Y/N":
INPUT Q$

44 |F Q$="N" GOTO 1000

45 PRINT#-2,"

46 PRINT#—2

48 INPUT"NAME" ;NM$

50 PRINT#-2,"FOR ..... i
“":NM$

60 PRINT#—2

1024 IFQ$="N"
1025 PRINT#-2,"
$P

1049 IFQ$="N" GOTO 1060

1050 PRINT#—2,"NOMINAL
INTEREST RATE...""
“NR$;"%"

1069 IFQ$="N" GOTO 1080

1070 PRINT#-2, "YEARS..""
“;YR$

1089 IFQ$="N" GOTO 1100

1090 PRINT#—2,"PAYMENTS PER

GOTO 1030
PRINCIPAL...""

1109
1110

3129
3130

3149
3150

3169
3170

31,75
4045
4089
4090

4095
4189
4190

4209
4210

4229
4230

4249
4250

4269

YEARSEUEEEPYG
IFQ$="N" GOTO 1120
PRINT#—2,"INTEREST
PERIODS PER YEAR...""
“:IP$

IFQ$="N" GOTO 3140
PRINT# —2," PAYMENT
EVERY MONTH...";R"

IFQ$="N" GOTO 3160
PRINT#—2,"INTEREST
TOTAL SRS SN2 R=P
IFQ$="N" GOTO 3180
PRINT#—2, “APPROXIMATE
TOTAL.."" $";N*R

PRINT# —2

IFQ$="Y" GOTO 4080
IF Q$="N" GOTO 4100
IF X=1 THEN CLS
:PRINT#—-2, "ORIGINAL
LOAN $":BAL:LC=LC+1
PRINT#—2

IFQ$="N" GOTO 4200
PRINT#—2,"PAYMENT
NG X

IFQ$="N" GOTO 4220
PRINT#—2,"PAYMENT"

Y PMT:

IFQ$="N" GOTO 4240
PRINT#—2,
$";IN;
IFQ$="N" GOTO 4260
PRINT#—-2, "
“§°;PR;
IFQ$="N" GOTO 4280

INTEREST" "

PRINCIPAL"

4270 PRINT#-2," BALANCE" “
$";BAL

4290 PRINT

4350 PRINT#—2

4354 IFQ$="N" GOTO 4360

4355 PRINT#-2,"TOTAL

PAYMENTS ARE" " $";TP

TRS-80 Newsletter

| read every issue of your maga-
zine and | must say that | enjoy
it and find it helpful in my
programming. | have a TRS-80
computer and a few friends
and myself have started a
newsletter for that computer.
It has had little success. We feel
it is a very well written and in-
formative newsletter and that
your readers with TRS-80s
might be very interested in
reading it.

If you wish to receive it please
send a self addressed stamped
envelope and we will rush you
a newsletter (allow two months
to send). We would be very
pleased if you would send us
your programs, comments and
ideas to help keep the news-
letter going. If we like what

you send in, it will be published
in the next issue with your
name.
Matthew Kurzawa
8 Paprota Court
Parlin, N.J. 08859

Help!

Is there a computer magazine
writer alive that wasn’t born
with stack pointers where he
should have had hair?

| have read almost every com-
puter magazine there is and
find them all to have the same
flaw. Most writers either as-
sume you are well versed in
computerology or else write
stuff like “now hold the plug
between your thumb and finger
and push it into the little holes
in the wall.”

There are a great many of
us out here who are quite in-
telligent but also quite ignorant
of the most basic basics of
computers. Have you ever
stopped to think how you learn-
ed about machine language? |
guarantee you had to get some-
thing not commonly available
into your head before you could

Talk is

You want your color computer to talk,
but how much will it cost?
$50...$100...$200...NO!

HOW ABOUT $2995?

SPEAK UP!™ is a machine language
Voice Synthesizer program for your

TRS-80 Color Computer.*

It is

100% software. Nothing else to buy.
Best of all, YOU can make
basic programs talk!

16K and 32K versions on one cassette.
Has text to speech capability.

*T.M. Tandy Corp.

16k minimum

Cheap!

It's easy to use, and will say
virtually anything!
Talk really is cheap!

Reviewed in the April issue of Rainbow.
COD orders, checks accepted - NO DELAY

WE PAY POSTAGE

1-800-334-0854, ext. 890
Except North Carolina

=

= @

(5 ] P.O. Box 3318

Chapel Hill, NC 27515
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make any sense out of some-
thing like Jake Commander’s
“explanation” of ROM. A
reader doesn’t even get a hint
as to what the columns of num-
bers and letters represent. Be-
lieve it or not | once thought
the comments column was
computer output. And I'm not
much beyond that now despite
my constant search of com-
puter mags of all descriptions.
Come on. Give us a break.
Fill the gap between neophyte
and advanced beginner.
Jim Lalone
Ooltewah, TN

The columns of the disas-
sembly are now labeled. We
will be starting an assembly lan-
guage series for intermediates
in early ‘84.

— Eds.

Piracy Skepticism

In response to your August
editorial on software piracy, |
am sure the facts about the be-
havior of some user groups are
substantially as presented, but |

would first question whether
the overall loss of potential
earnings is as big as the soft-
ware houses claim. Who has
done a market survey to estab-
lish what the profit expectation
could be in a no piracy environ-
ment?

It shouldn't be too hard to
find out how many TRS-80
computers have been sold, how
many users belong to clubs,
how many users potentially
would be interested in a specific
piece of software. | will believe
the serious nature of the prob-
lem when some independent
survey produces facts to sup-
port the claim.

As a TRS-80 Color Computer
user | would like to put forward
a user view. | feel that | am pay-
ing far too much money for
both hardware and software! |
feel that manufacturers are hid-
ing behind a smokescreen of
research and development
costs to make extraordinary
profits. Naturally, software pro-
ducers have jumped on the
bandwagon and their prices
have followed suit. It is just as
easy for anyone to copy a
phonograph record, or a book,

but ! hear no anguished screams
from the recording or publish-
ing business. Why? - Well, the
price of a record, or a book, is
reasonable enough that it is not
worth the effort to copy them.
If software was in the $10 —
$12 range, | doubt if piracy
would ever be heard of.

Tell me someone isn't getting
fat when the going rate for a
good game is $25!! For the love
of Mike — | can buy half an
hour of the best 100-man sym-
phony orchestra in the world
for $10!

Yes, piracy is reprehensible
but remember — Captain Mor-
gan only took up the business
because of the gold to be taken.
He surely didn't pirate any cattle
boats!

R. Hunter
Kitimat, B.C.

We can argue “reasonable”
prices ‘til the cows come home
but will get nowhere without
full financial disclosure state-
ments from manufacturers,
statements we might be able
to get but doubt are forthcom-
ing any time soon. Regarding
piracy in general, either people

o 60 L g 0 A 1 s R s T e, s O e A A o N S S s |

in your area are different from
people elsewhere, or you've
been too busy to notice: movie
moguls, recording and televi-
sion executives, and publishers
alike have been screaming
about profits lost to piracy for
years (ask anyone at Sony). The
United States has rewritten its
copyright law, but many issues
have yet to be decided. Mean-
while more and more folks are
looking for a cheaper, if not
free, entertainment and infor-
mation ride, ethics be hanged.
Morgan would be right at
home.

— Edbs.

Stuck

| have been looking for help in
the 3-D arcade adventure
“Beyond The Cimeeon Moon”
which | love. | have gotten up
to the yellow disc, and also have
gotten the rifle and shield belt.
If you can help me out, please
write me at:
Richard Gregory
15 Forrest Blend Drive,
Titusville, NJ

TRS-80 Color Computer

Color Computer Graphics. by Ron Clark, complete guide, loaded
with instruction, how to make the most of video graphics, many
complete programs. 128 pages. ISBN 0-86668-012-8. $9.95

101 Color Computer Programming Tips & Tricks, by Ron Clark, learn-
by-doing instructions. hints, secrets, shortcuts, techniques,
insights, includes 101 ready-to-run programs. 128 pages,
ISBN 0-86668-007-1

55 Color Computer Programs for Home, School & Office, by Ron Clark,
practical ready-to-run software with colorful graphics, 128

pages, ISBN 0-86668-005-5. $9.95

55 MORE Color Computer Programs for Home. School & Office, by Ron
Clark, handy companion volume packed with different useful
type-and-run software, 112 pages, ISBN 0-86668-008-X.  $9.95

The Color Computer Songbook, by Ron Clark, 40 favorite pop, folk,
classical, seasonal songs arranged for playing on the TRS-80
Color Computer, type-and-run music programs. 96 pages,

ISBN 0-86668-011-X. $7.95

My Buttons Are Blue and Other Love Poems from the Digital Heart of An
Electronic Computer, written by a TRS-80Color Computer, edited by
Ron Clark, for computer fans, 66 heartwarming poems,

96 pages, ISBN 0-86668-013-6 $4.95

TRS-80 Color Computer Program Writing Workbook, by Ron Clark, 96
pages, 8 1/2x11,ISBN 0-86668-816-1. $4.95
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THE TOP 4 COCO GAMES...

ZAKSUND GHOST GOBBLER

From Elite Software comes this From Spectral Assoc. This
fantastic arcade style space “PAC" theme game has been
action game with 3 different improved several times. It is
stages of moving 3-D graphics. definitely the best of its type. Bril-
You've never seen anything like liant color, action and sound,
this on your CoCo! Great sound just like an arcade. 16K Tape:
too! 32K Tape: $24.95 $24.95

5CORE
noosoo

TRRGET

THE KING

Previously called ‘Donkey King’,
you simply cannot buy a more
impressive game for your CoCo.
With 4 different screens and
loads of fun! From Tom Mix Soft-
ware. 32K Tape: $25.95

By Spectral Associates. Very
much like the arcade smash!
Jump little Cubix around the 3D
maze trying to change the color
of all the squares. With Death
Globes, Discs, Snakes, etc. 32K
Tape: $24.95

COLORCADE

SUPER JOYSTICK MODULE

ROM/ PROJECT/
PRODUCT CASE

ATARI JOYSTICK

Give a professional look to your project
or product! High quality 3 piece injection
molded plastic with spring loaded door.
Designed especially for the CoCo ROM
slot.

ONLY $19.95 o0

WICO #15-9730

JOYSTICK INTERFACE/RAPID FIRE/6 FT. EXTENDER ALL IN ONE! The
Colorcade allows connection of any Atari type joystick to your CoCo
(including the Wico Red Ball). These switch type sticks are extremely

- AT G S e B e $5.50 Ea.
rugged and have a faster and more positive response. They will improve the $29. 95 5.9 SCS' AAAAAAAAAAAAAAAAAA $3.50 Ea.
play of almost any action game. 10-99 pes $2.75 Ea

An adjustable speed rapid fire circuit is built in. Press your fire button and WA/~ ¢y C A A AT IC B onciie Ty : :
get a great burst of fire instead of just a single shot! You get a real advantage W,CO FA MO US et D e A e Callics

in shooting games that do not have repeat fire. //RED BA L L 2/

COLORWARE § TELEWRITER-64
L’GHT PEN TELENRITER - 64 DISK .......$59.95

dpsram ey | CASSETTE. . . $49.95
ONLY $19.95

P.C. board for 27XX EPROMS. . . $4.00 Ea.

“Teletext-64". Mot
ho omer cases not the rewery
weper case letters that merely represent |ower
case characters in other Color Computer proarams.

1elmeiiensd | SVl itheinoot pover o Colorware researched the word
i processors available for the Color
R re L T Computer. This is the best. Tele-
WITH SIX FREE fifi o e Comane v writer-64 is a truly sophisticated sys-
AECIEFGHIJKLANDPQRSTUVUAY 4
PROGRAMS ON e E ternthatls_marvelouslyeasytouse.
abcdefahiikimwnoparstuvusy It works with any 16K, 32K or 64K
20 2N TSI (N system and any CoCo compatible
CASSE TTE! printer.

The Colorware Light Pen plugs directly into your joystick port and
comes with six fun & useful programs on cassette. Easy instruc-
tions show how to use it with Basic and it's compatible with light
pen software such as Computer Island’s ““Fun Pack.”” Order yours
today. Only $19.95 complete.

TOP-RATED COCO
WORD PROCESSOR

=== TOLL FREE ORDERING
800-221-0916
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‘REAL TALKER’

HARDWARE Voice Svntheizer

NEW from
COLORWARE..
only...$59.95

THINKING OF BUYING A
COCO VOICE SYNTHESIZER?

READ THIS....

Making your computer talk couldn’t be any easier!
‘Real Talker’ is a full featured, ready to use, HARDWARE
voice synthesizer system in a cartridge pak. It uses the
Votrax SC-01 phoneme synthesizer chip to produce a
clear, crisp voice.

FREE TEXT-TO-SPEECH

Included free with ‘Real Talker’ is Colorware’s
remarkable Text-to-Speech program. This is a truly
powerful machine language utility. What it does is
automatically convert plain English to speech. And it has
an unlimited vocabulary! For example, use it in the direct
mode: Type in a sentence or a paragraph, even mix in
numbers, dollar signs, etc., then press enter. The text is
spoken. At the same time a phoneme string is generated

- which can be saved to cassette or disk, modified or used
in a Basic program.

We originally planned to sell this major piece of
programming for about $40.00 but decided it was so
useful that no ‘Real Talker’ user should be without it.
Besides, it really shows off the capability of ‘Real Talker’.

Also included with ‘Real Talker’ is our unique Phoneme
Editor program. It allows you to explore and create
artificial speech at the phoneme level. Phonemes are the
fundimental sounds or building blocks of word
pronunciation. There are 64 different phonemes, as well
as 4 inflection levels at your disposal. Creating and
modifying speech at the phoneme level is both fascinating
and educational. The Phoneme Editor may also be used to
customize the pronunciation of speech produced by the
Text-to-Speech program.

COLORWARE INC.
78-03A Jamaica Ave.
Woodhaven, NY 11421
(212) 647-2864

COLORWAR

E@Cs\"\
S
HYNTHESNZER

You don’t have to use any of our utility programs
though. If you write your own Basic Programs, you will
find the pocket sized Votrax Dictionary (included free) is
all you need to make your own Basic programs talk. This
dictionary gives you quick access to the phoneme
sequences used to create approximately 1400 of the most
used words in the English language.

How about compatibility? ‘Real Talker’ is compatible
with any 16K, 32K, 64K, Extended or non-extended Color
Computer. It works with any cassette or disk based
system, with or without the Radio Shack Multi-slot
expander. No other synthesizer under $100 can make this
claim. Most other CoCo voice synthesizers require an
expensive Multi-slot expander in order to work with the
disk system. ‘Real Talker’ requires only an inexpensive Y-
adapter. This is an important consideration if you plan on
adding a disk or have one already.

‘Real Talker’ comes completely assembled, tested and
ready to use. It is powered by the CoCo and talks through
your T.V. speaker so there is nothing else to add. Price
includes Text-to-Speech and other programs on cassette
(may be transferred to disk), User Manual and Votrax
Blictionanvt@NIY T oo mnie i e e $59.95

'Y-BRANCHING CABLE’ For disk systems. This 40-pin, 3
connector cable allows ‘Real Talker’ to be used with any
liSkas Vstemy atiiie - Sl S0 e R S $29.95

YOU DECIDE....

Order yours today on our Toll-Free Order Line. If you are
not delighted with your ‘Real Talker’ system, simply
return it within 30 days for a prompt, courteous refund.

% % & ORDERING INFORMATION * % %

ADD $2.00 PER ORDER FOR SHIPPING & HANDLING.
C.0.D.’S: ADD $3.00 EXTRA.

SHIPPING & HANDLING FOR CANADA IS $4.00

WE ACCEPT VISA, MASTER CARD, M.O.'S, CHECKS.
N.Y. RESIDENTS MUST ADD SALES TAX.




Topo, Armatron, Poorbot,
and the
Magnificent Interface
Machine

Robotics moves closer to
Color Computerists.

by Tom Juergens

OLOR COMPUTERISTS ARE

about to get opportunities to

connect their thinking machines
.to robots at more reasonable prices than
they might imagine. The people opening
the door to robotics for Color Com-
puterists are already thinking of applica-
tions beyond simple grab and fetch com-
mands. When it comes to complement-
ing the Color Computer’s brain, they say,
robots must offer more than just brawn.

Tim McFadden, by day a service man-
ager with Campbell Business Systems in
Youngstown, Ohio, got interested in
robotics when he saw a magazine con-
test that asked the simple but open-
ended question, “What would you do
with a robot?”

“| couldn’t think of a thing at first, but
after a while | reversed to thinking, ‘what
can’t you do?’ | want to use the Color
Computer and dream up new applica-
tions, " he said.

McFadden and Akron University stu-
dent Doug Kelley got to work on an in-
terface that will join the Color Computer
to “Topo,” a $500 robot produced in
Sunnyvale, California by Androbot. Mc-
Fadden's interface connects the Color

» more

Photo by Dr. Paul Kimmelman
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COLOR TERM + PLUS +

5‘2-9 95  Now even more +PLUS+ features than before!!! $3¢ 9

(Y PE) : New and Improved!! D]S'K
An Intelligent Terminal Program For The Color )
Computer or TDP 100.

Communications BAUD rate: 110-19200

Change printer BAUD rate: 600-9600

Select printer line feeds if needed

Select Half or Full Duplex 1e e

Select Odd, Even, or No Parity (/,,:;'f"u,,:"”’Sx\‘
Select 7 or 8 Bit Words 4k 10t o220 30y, Ot
Select 1 or 2 Stop Bits " tog, Y oy, e
Send Control Characters

Separate Keys for Escape & Delete (Rubout)
Turn off those UGLY Lower-case letters
Word Wrap — eliminate all split words
Selectable Reverse or Normal Video W A
Scroll protect up to nine lines

Automatic capture of incoming files
Send one line at a time from your buffer
Has programmable prompt for ‘‘send next line’’

Disk version extras: List Directory; Granules

Buffer Size Indicator

Complete up and down load support

Improved buffer editor in both versions

On/Off Line Cassette/Disk Reads & Writes

Save & Load Machine Code, BASIC Programs or Files
On/Off Line Scrolling of Buffer
Pre-enter Data before going on line
Easy to read manual is included with each program

Dealer inquiries
invited.

B . o T S s L

COLOR DISK SAVER
Saves a disk to tape. Reloads disk from saved tape. Also
has tape verify command! 32k Ext. BASIC Req.
PRICE $12.95 (tape)** D

COLOR BIORHYTHM Are you up or down today,

BIORHYTHM. Uses high res graphics. Send the chart to
printer. 16k or 32k Ext. BASIC Req.
PRICE $14.95 (tape) D

AUTO LOAD Auto Load will put any program or file
from tape to disk! All machine language programs that
load below the top of your disk system are modified so
that they will operate properly with a disk system!

16k or 32k Ext. BASIC Req
PRICE $12.95 (tape)*

Double Density Softwere
* 364,000 BYTES!

PRICE $29.95 (Tape) $39.95 (Disk) 16k or 32k Req. %

That's right! Using your 64K Color Computer, and an 80 track
drive, you too can have more than TWICE as much storage on
your disk drive system. DOUBLE DOS BASIC allows you to
use 35, 40 or 80 track (double or single sided) drives all on one
system, all at the same time! Your system could consist of a 35
track drive, a two drive AMDEK system, and an 80 track drive,
all working, and hooked up to your system! (The AMDEK
drives are 40 track drives.) ALL commands are supported in
DOUBLE DOS BASIC. The DOS is totally transparent to your
BASIC programs! If your system selection is 80 tracks, a PRINT
FREE command will return 158 granules! Compare this to the
68 granules your system now returns! The 40 track drives
would return 78 granules, 10 more than the 35 track system.
EVERY command in BASIC is supported by DOUBLE DOS
BASIC. If you haven't already upgraded to 64K, now is the
time! Use your system to its FULLEST! DOUBLE DOS BASIC
also gives you RESET PROTECTION, unlike most of the other
64K programs. AND, used with our ROM MOVE program, you
can also get another 8000 bytes of BASIC addressable memory!

DOUBLE DOS BASIC — $24.95
ROM MOVE — $12.95 (o) @ (o]
DOUBLE DOS & ROM MOVE — $29.95

DOUBLE MAILER O O O

At last a powerful, easy to use, mailing list program for a
reasonable price. Up to 200 names can be held in memory for
you to change or print as you like. Plus, you can print out up to
1800 names without touching the keyboard. The machine
language sort routine will sort 200 names in as little as 6
seconds! Supports single or double labels. Three and four line
labels can be intermixed at will, the print out will adjust
accordingly. All this and much more!

Price: $19.95; Tape $21.95; Disk (32K Req.).

COLOR KEY COMMAND
SREER S v T

& y Looking for a powerful programmer’s aid, but you don’t have

a fortune to spend? This program is for you! Look at these
* features: two keystroke entry of more than 80 Basic, Extend-
ed Basic, and Disk Basic commands. Select the color of your
- cursor. Select the prompt you want — no more ‘‘OK’’ when a
¢ program bombs! Automatic line numbering — you select the
start line and increment! 4 custom programmable keys for a
total of 64 characters each — enter whole lines with two key
presses! Copy any line with the copy command. Merge tape

AJ) UNDERGROUND programs together automatically. Redefine any or all keys
PPUtyrp) 32K ext. BASIC Req.
Sa ve !I PRICE $26.95 Disk only Extended or Disk Basic to work properly.

with a short basic program we supply.
Not all features are available on every machine; some require

FREE PROGRAMS!!

ROM SWITCH

'IDOUBLE CABLE

GALACTIC MATH
Load this game into your computer and start playing! This is a
math tutor that is really an arcade game! Keep those saucers
from landing! There are no ‘‘happy faces’” or ‘‘funny
clowns’’ in this math program.
16K or 32 Ext BASIC Req. PRICE $15.95 (tape) D

COLOR COMPUTER/TDP-100 S
aveln

SUPER:-PRO

REPLACEMENT KEYBOARD KIT $64.95

16K or 32K Req. PRICE $18.95 (tape)* D

Get a FREE utility program when you buy a copy of COLOR KEY COMMAND! Your choice of COLOR DISK SAVER, DD CLOCK, SUPER
PEEKER, TAPE NAME, AUTOLOAD, or CURSOR II. Save up to $12.95! COLOR KEY COMMAND is only $18.95 (Tape) * D

AND THAT’S NOT ALL!!! Buy COLOR TERM +PLUS+ and the SUPER PRO keyboard and pay only $59.95 for the keyboard!

AMDEK DISK SYSTEM!! This is one of the hottest selling new items to come along in years! AMDEK DISK DRIVE only $499.00.
Save $100.00!! Buy an AMDEK DISK DRIVE and our RS CONTROLLER together and pay only $649.00! We’ll throw in the cable FREE!!

Change from BASIC to EXTENDED BASIC, to DISK BASIC and back again with ROM SWITCH! You can even press the RESET button, and|
with one POKE, restore the system! PRICE $9.95 64K required * D.

If you are tired of switching cables every time you need to use your MODEM and PRINTER together, this is the fix! Only $14.95.

* All machine code D Disk Compatible
$2.00 shipping and handling on all orders. No extra charge on
COD orders, Mastercard and VISA accepted. Texas residents
add 5% sales tax. Allow two weeks for personal checks.
Send 20 cent stamp for free catalog.

Double Density Software
MasterCard

920 Baldwin Street
Denton, Texas 76201
Phone 817/566-2004.
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NEW!BT Companion

Expansion Interface Units

Basic Technology offers you
the most features and best

quality for the money!
Compare these features:
BT TRS-80
COMPANION  Multi-Pak
@ Power ON Indicator Light YES NO
e Cold Start Reset YES NO
@ Gold Socket Connectors YES NO
@ Gold Edge Connector YES NO o
@ Socketed Integrated Circuits YES NO BT 2(),00
@ Manual Cartridge Selector Pushbutton  Slide Switch New Price. . $199.95
® ge)rltb%ardg’r:ﬁgrda.m tSelectior\ zgg \;\‘EOS BT.IOOO with
e Cartridge ndicator Frh
e Extension Cable YES NO built-in power
e Number of Expansion Slots 5 4 supply ..... $219.95
: \lIJVarr’anhtz s ; 180 days 90days  With power supply
ser's Manual w/schematics,
parts layouts and parts lists YES NO and 8k RAM $24’4’°95
Also for the Color Computer: CALL TODAY
BT-1010 Parallel Printer Interface . . . .. S 79.95
BT-1020 Real Time Clock/Calendar . . . $109.00 or send for ;
BT-1030 Versatile Interface Port ..... $ 69.95 FREE BROCHURE!

Add $5 s & h. Check, money order, VISA, MC (Account # and exp. date). COD charge $2 (req. certified
checkorM.O.). Mich. residents add 4% sales tax.

asSiC Dept.C  P.O.Box511

ECHNOLOGY

Ortonville, M1 48462
(313)627-6146

$99. FOR 64 K

We take a special interest in you and your COCO (COLOR
COMPUTER/TDP 100). After receiving your COCO (must
be a D, E or F board, with a 1.1 ROM) we upgrade it to
64K and return it within 24 hours by UPS. There is a $5.
handling charge that covers return shipping and insurance.
With your 64K upgrade we'll supply software and instruction
to help you to fully understand the true potential of your new
founded 64K. We are an up and coming business and need
your support. We will help you with any question that may
arise and hope that you may tell your friends about our
services. We have other services to support your COCO
such as: Mark Data keyboards installed ($79.), lower case
adapterinstalled ($75.), custom Eproms, and 64K programs.
All you need to do is send your computer, securely packaged,
with a money order, cashiers check, or personal check (allow
2 weeks for personal checks), or Visa/MasterCard (Please
include expiration date) for the price of the upgrade or
installed product and $5. handling to:
D.L. McCURE

T

= e

(312) 293-5522
ALL WORK GUARANTEED

For information please call

1217 KINGS CT. #12

WEST CHICAGO, IL 60185
Circle No. 16 on Reader Service Card
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Computer’s RS-232 port and the 33-
pound Topo, a unit that travels at two
feet per second and can receive radio
commands at ranges up to 100 feet. Topo
was designed to work mainly with Apple
lls; a salesman at the Computer Show-
case in Niles, Ohio noted that when
Topos aren’t bought by private Apple |l
owners they're bought by educators and
exhibitors.

Dr. Paul Kimmelman, assistant super-
intendent of the nearby Norton school
district, said Topo is used there and in dis-
tricts around the country as an incentive
for students to learn programming. Stu-
dents immediately are encouraged when
they see Topo follow the course they've
outlined in Logo, he said. Potential appli-
cations in Topo's near future, in Kimmel-
man's view, include putting it to work for
handicapped persons as a seeing-eye
robot, as a driver of wheelchairs, or as a
companion to just about anyone.

Interfacing the Color Computer and
different robot hardware is an idea Joe
Reeder of Odessa, Texas has built into a
new company called the Grown-up's Toy
Company, or “Groto"” for short. When
Reeder considers the open-ended ques-
tion that so intrigues McFadden and
others, robot voice recognition and the
use of tactile and visual capabilities get
him excited. One “socially significant”
application he suggests is using the Color
Computer and his Magnificent Interface
Machine (“Mim”) to teach deaf but liter-
ate persons how to speak more clearly.

Reeder heads up JR Systems, an outfit
specializing in computer programs for ail
field operations. Recently he went “look-
ing for diversification” and started work
on Mim. Mim is an interface for the Color
Computer that lends itself to a poten-
tially infinite variety of applications,
robotics included. One of its building
blocks is “Poorbot,” the poor man's ro-
bot kit. The basis of Poorbot is the Arma-
tron unit sold by Radio Shack.

The moniker of Reeder's company,
"Groto,” is a distillate of the fact that so
many big kids take the mechanical,
moveable Armatron from little kids to
play with themselves. Groto has souped-
up the Armatron unit by making possible
the replacement of its stock gear box
with eight independent motors and cir-
cuitry that “lets Armatron interface with
the world,” Reeder explained. While
Poorbot stands alone as a product, it is
also an integral part of Mim. And if robo-
tics is the place for innovation and diver-
sification, Mim sounds like a candidate as
the central nervous system in many a
marriage of brain and brawn. Mim’s fea-
tures include four joystick ports with two
channels each. timers for Poorbot’s mo-
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tors, a socket for a disk pak, a serial I/O

port so it can communicate with other MAILDISK - 2000 FILES SORTBY ZIP...... $5.00

machines, two digital-to-analog conver- LOO VIDEOTITLE - TITLES FOR VTR MOVIES. ... $5.00
ters, and 7168 bytes of RAM. BYTESIZE - DISKDIR & BYTES PER PROG. . .. $5.00

The full-blown robotics system Reeder RACE GAME AND SLOT MACHINE GAME $5.00
envisions assumes consumers already WHA LETTER - SIMPLE WORD PROCESSOR .m$5.00

own a Color Computer and an MC-10.
The MC-10 (with its simpler, single key-
stroke command mode) mounts on a
mobile robot platform and will translate
complex instructions from the Color
Computer into Basic radio frequency
tones via walkie talkie, tones that can be
understood by Poorbot. Mim will plug
into the Color Computer’s ROM socket
and be “invisible” to the disk system.
“The computer has no idea Mim exists, "
Reeder said. The cost, minus the Color
Computer and MC-10, will be “well
under a hundred dollars,” he added. In
that price range, Mim can help “us little
guys make the breakthroughs” in robot-
ics, Reeder believes.

“A lot of little guys can do more than
a few doctorates,” he said. "All things
are possible.”

“The big unanswered question” in
McFadden’s mind is “what is the impact
robots will have on our lives?”, particu-
larly on our job-hunting and work habits.
Beyond Topo's use as an educational tool
McFadden mentioned security applica-

TAPE TO DISK AUTOMATICALLY ML....... $5.00
FILING - DEFINE 5 LINES - TAPE DISK....
PUZZLE - ENTER WORDS - FINE IN MAZE ...

MANY MORE SEND FOR CATALOG AND GET
FREE PROGRAM LISTING OR $1 ON TAPE
P D SOFTWARE
P.O BOX 13124 DEPTC HOUSTON, TEXAS 77219

$5
WILL
BUY!

USER FRIENDLY USER FRIENDLY USER FRIENDLY USER FRIENDLY
THREE NEW SYSTEMS FOR THE COLOR COMPUTER FROM

CLOAD SYSTEMS

P.0. BOX 12 OAK HARBOR OHIO 43449
Calculator: Four Function, Scientific Notation, Negative Numbers Powers,
E(Base 10), Trig. Functions, Per Cent, Sqr. Root, PI, Parentheses,

and C/CE Key. One key entry. Template included. $14.95
Chek-Tab: Call out checks by date or account, Automatic total for checks
called. List all checks in order. Add, Void, Correct, or replace checks at
anytime. For record keeping only. $ 9.95
Electronic Formulas Multi-Page Menu, Temperature and Color Code
Conversion and more. EF-1 $14.95
Advanced Same as EF-1 but with 10-page Menu, Specialized formulas and
built-in calculator. EF-2 $24.95
Ohio residents add 5.5% sales tax. Available only on tape,16K ext. basic req.

=~ USER FRIENDLY USER FRIENDLY USER FRIENDLY USER FRIENDLY

SER FRIENDLY USER FRIENDLY
USER FRIENDLY USER FRIENDLY

tions. Using Topo to patrol a route and
call an emergency number if it sees or
hears any sound or motion is one. And
eventually “you could program the thing
for self-defense if you really wanted to.”
There are sticky, unresolved legal issues
surrounding the use of robots as agents
of force, however.

Androbot spokesperson Elaine Hag-
gan said in September that her firm had
planned to put a Topo with an arm on
the market in November. Another robot,
“Bob” (for “brains on board"”) is being
readied for the 1984 market. Androbot,
she said, will market a Color Computer
interface for its robots “if there's a call
forit.” If Androbot comes out with such
an interface, McFadden will drop the
idea of marketing his interface — anidea
that isn't exactly upper-most in his mind
anyway, he said.

And where is Radio Shack headed in
the whole robotics field?

One rumor had it that Radio Shack and
Androbot were considering some kind of
joint venture, but Radio Shack public re-
lations man Sid Bates, quoting Barry
Thompson, the product line manager for
the Color Computer, said as of Sep-
tember 12 his firm is pursuing no ar-
rangement with Androbot.

However, “if we were to (pursue any-
thing) we wouldn't want to divulge”
what that would be in the research and
development stage, he added. = ®m ®
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TRS-80C"and TDP 100’ SPECIALISTS

COLORFORTH®
IS THERE LIFE AFTER BASIC? Yes! with COLORFORTH, a new, high level language for the color computer.
COLORFORTH, a figFORTH compiler, has an execution time as much as 10 to 20 times faster than Basic,
and can be programmed faster than Basic. COLORFORTH is highly modular for easy testing and debug-
ging. COLORFORTH has been specially customized for the color computer and requires only 16K. It does
not require Extended Basic. When you purchase COLORFORTH,you receive both cassette and RS/DISK
versions, the ﬁgEDlTOR and an extensive instruction manual. Both versions and 75 page manual, all for
(o1 \ A R e . .54995

PCFORTH
FORTH for the IBM PC®%and Zenith Z-100° All the features of COLORFORTH, but customized for the IBM
and Zenith Z-100 personal computers. Requires 32K and MS/DOS or IBM/PCDOS. On 5-1/4" SSDD
diskette. Complete with 75 page manual.just . . . . . . . . . .$59.95

W * MASTER MIXOLOGIST®

The Bartenders’ Guide
This disk based program for the color computer contains recipes for over 150 of your favorite bar drinks-
both alcoholic and non-alcoholic. MASTER MIXOLOGIST is menu driven for ease of use. Requires 16K
and one RS/DOS drive. Get this one today. it will be great for your next party .§19.95

ARMADILLO BUG®
MACHINE LANGUAGE MONITOR
More and more programs are appearing in magazines written in Machine Language. Now with AR-
MADILLO BUG, you can easily enter Machine Language programs without a lot of time consuming
“pokes”. ARMADILLO BUG is an excellent system for beginners to learn to write and debug their own
Machine Language programs as well. This package includes: Memory examine and change; Move;
Punch and Load: Fill commands: and more! Runs in 16K, and DOES NOT require Extended Basic. Com-
plete on cassette with printed manual. Just o .$1495

COLOR BIORHYTHMS
This is a neat BIORHYTHMS program you can use to chart the future (or past). Includes High Resolution

graphics without Extended Basic being required. Runs in 16K. On cassette, withinstructions . . . $10.95
DEALER and AUTHOR INQUIRES INVITED
Please add § 2.00 shipping in U.S. Texas residents add 5 %

Foreign orders must be in U.S. funds drawn on U.S. banks, or Mastercard and VISA

ARMADILLO INTL SOFTWARE =

P.O. BOX 7661
AUSTIN,TEXAS 78712 PHONE (512)835-1088
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Figure 1. The Set/Reset worksheet.
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by Jean Plesser

ECEMBER IS A HAPPY and fes-

tive month. The holidays bring

celebrations, special decora-
tions, surprises, and fun. In keeping with
all this excitement, we're going to ex-
plore low resolution graphics — the first
step in the graphics offered by Color
Basic.

The Graphics Screen

Before we start work on the computer,
it's important to learn how graphics are
drawn on the screen. Look at the dia-
gram of the “Set/Reset Worksheet”
found on page 278 of Getting Started
With Color Basic, and here in Figure 1.
Follow it as | explain the graphics screen.

The low-resolution graphics screen is
made up of blocks that each contain four
rectangles. While there are 64 horizontal
rectangles and 32 vertical rectangles,
there are only 32 horizontal blocks and
16 vertical blocks. Check the worksheet
for a clear picture of how this looks.

The computer draws graphics by col-
oring the rectangles. If the screen color is
black the rectangles can be colored one
at a time, but when drawing over any
other color, the computer can draw only
by using blocks of rectangles. Let's put
this into action so you can see how it
works.

The SET Command

The graphics command that you use to
draw on the screen is: SET(H,v,C). SET tells
the computer to set, or color a rectangle
on the screen. H will always be a number
that tells the computer at what horizon-
tal position to place the colored rectan-
gle, which we'll also call a point because
that's how it looks on the screen. Hori-
zontal numbers go across the screen and
the positions are numbered from 0 to 63.
These numbers divide the screeninto col-
umns. V will always be a number from 0
to 31, telling the computer the vertical
position of the point. The vertical num-
bers run up and down the screen and di-
vide the screen into rows. C is a number
from 0 to 8, and it represents the color
you want the point to be. The number for
each coloris:

0-Black
1—Green

2 —Yellow
3-Blue

4 —Red
5—Buff
6—Cyan
7—Magenta
8—-Orange

or Computing
for Kids

Here’s a lesson on low-resolution
graphics, and two holiday programs!

4K Color Basic

Setting Points on Black

Turn on your computer and we'll start
using the SET command. Type:

10 CLS(0)
20 SET(31,2,3)
90 GOTO 90

Line 10 clears the screen with black.

Line 20 sets a blue dot at horizontal
position 31 and vertical position 2 (that's
atthe top center of your screen).

Line 90 keeps the computer at Line 90,
reading it over and over again. This keeps
the program from ending so a green line
doesn’t appear on the screen. You must
press the BREAK key when you want to
end a program with a loop (like this) that
has no stop.

Type RUN. See the blue dot (Photo 1).
Now look at the worksheet to find its
exact location. Find the horizontal num-
ber 31 at the top of the sheet, then bring
your finger down to the vertical row 2.

When you've looked at the blue dot
long enough, press the BREAK key, then
press the CLEAR key and type LIST. Now
type thisline:

30 SET(33,4,1)

After you press the ENTER key, type
LIST again to see that the line was added
to your program. Type RUN and once
again look at the worksheet to find this
new position.

Because the screen color is black we
were able to set one rectangle within a
block. We can also set two, three, or all
four of the rectangles within each block,
but only one color can be used in each
block. Try this by setting other points on
the screen using different colors in the
SET command. You can change Lines 20
and 30 and add new lines to the pro-
gram, but follow the worksheet for exact
locations of the rectangles and blocks.

¥» more
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Setting Points
On Colored Backgrounds

If we change Line 10 in our original
program we can use it to set the same
points on a red screen. Re-type or change
your program to look like this example:

10 CLS(4)
20 SET(31,2,3)
90 GOTO 90

Type UsT to be sure your program is ex-
actly like the example. If you have extra
lines, delete them by typing the line num-
ber and pressing ENTER for each un-
wanted line. Type RUN when your pro-
gram is correct.

The blue dot is now larger than it was
on the black screen (Photo 2). Look at the
worksheet to see that the color blue filled
in an entire block, not just one rectangle:
the horizontal positions 30 and 31, with
the vertical positions 2 and 3. Whenever
you set a position on a colored screen,
the entire block the rectangle appears in
will be filled in by that color.

Try different screen colors, SET posi-
tions, and dot colors until you're sure
which block of rectangles will be set for
each command you use. As you see, the
graphics worksheet is a valuable tool for
planning graphics. Get copies of it, or use
tracing paper over Figure 1 when you're
planning your own graphics.

SET...RESET

You now know that the SET command
sets a dot on the screen in a color you
specify. What do you think the RESET
command will do? To find out type NEw,
then enter this program:

10 CLS(0)

20 SET(25,11,2)
30 RESET(25,11)
40 GOTO 20

When you run this program you'll see
that RESET erases the dot that was set in
the same position specified by SET. It
does this by setting the dot to black,
which is the color of the background;
therefore, a color is never used in the
RESET command because black is always
used. The blinking effect is created by the
GOTO statement in Line 40 which sends
the computer back to Line 20 over and
over again — SET...RESET...SET...RE-
SET...— until you press the BREAK key.

The screen color, or background color,
must be black to create a true SET/RESET
routine, but try the program with differ-
ent screen colors to see what will happen.
Re-typeLine 10: 10cLs(8)and type RUN.
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Photo 1. This is how the first program
looks.

Photo 2. The first program with Line
10 changed to CLS(4).

As you can see, when the background
color is a color other than black, the dot
doesn’t disappear; instead you get a
blinking black dot at the position you
reset. This can also be useful in graphics;
luseditinthe “Christmas Tree” program
at the end of this lesson to create blink-
ing lights on the ornaments. In the “Han-
ukkah Menorah” program, however, |
SET one color, then another at the same
position to create a flickering effect for
the candle lights. As you practice with
these commands you'll soon get ideas of
your own, so don't be afraid to experi-
ment.

Before we go on to the next part of this
lesson; type New, press the CLEAR key
and Enter this program:

10 CLS(0)

20 SET(25,11,3)

30 SET(38,11,3)

40 FOR D=1 TO 50:NEXT D
50 RESET(25,11)

60 RESET(38,11)

70 SET(31,16,1)

80 SET(32,16,1)

90 GOTO 20

Line 40 creates a FOR/NEXT delay in
the program. The computer counts to
50, and this counting process slows
down the blinking action. You can re-
place the number 50 with any number
you wish, to make the blinking faster or
slower.

Photo 3. The beginning of a face.

Photo 4. Most of the face.

When you RUN this program you’ll see
that two dots are blinking on vertical row
11 and two rectangles are set on row 16
(Photo 3). This is the beginning of a face.
We're going to add lines as we continue
through the lesson.

Dot’s Great...
But What About Lines ?

The SET command is also used to draw.
lines; imagine having to type a SET state-
ment for each point on a line! Your pro-
gram would be very, very long and your
fingers would get very, very tired. This is
where you'll really learn to appreciate the
FOR/NEXT loop we covered in last
month’s lesson. If you missed it or need a
reminder, we'll review this very important
programming step before we begin.

The FOR/NEXT loop is used to repeat a
programming step a certain number of
times. The FOR statement is the begin-
ning of the loop, and it tells the computer
how many times to repeat and what
number values to use. A new value is as-
signed to the letter that follows the word
FOR each time the computer goes
through the loop.

One or more statements follow, telling
the computer what you want done in the
loop. These statements often use the
value of the letter which changes the
statement each time.

The NEXT statement changes the
value of the letter and sends the com-
puter back to the FOR statement until the




loop is complete. If a STEP command is
used in the FOR statement, the computer
will count by that number instead of
counting by one. If you feel confused,
relax! We'll use many FOR/NEXT loops
throughout this lesson, and as you see
them work you'll begin to understand
them.

Add these lines to your program (Line
90 changes), but before you RUN it read
the explanation of each line:

90 FORH=28TO 35
100 SET(H,21,4)

110 NEXT H

120 GOTO 20

Line 90 is the length of the horizontal
line the computer will draw. It starts at
position 28 and ends at position 35.

Line 100 sets a dot at the horizontal (H)
value of the loop (at 28, then 29, then 30
and so on until 37) on vertical Line 21,
using the color red.

Line 110 adds one to H and sends the
computer back to Line 100 until the loop
is complete.

Now type RUN to see what our loop ac-
complished. You should now have blink-
ing eyes, a nose and a mouth. If you
don't, LIST your program and correct the
errors. Want a smile? Add this line:

120 SET(27,20,4):SET(36,20,4)

Add these lines to draw two horizontal
lines at two different vertical positions:

130 FORH=25TO 38
140 SET(H,5,5)

150 SET(H,27,5)

160 NEXT H

170 GOTO 20

Are you wondering why we keep mov-
ing the GoTo 20 statement? It must al-
ways be our last statement or the com-
puter will never get to the lines after it.
RUN the program if you like, then add
these lines to make vertical lines on the
screen:

170 FORV=12TO 20
180 SET(12,V,5)

190 SET(51,V,5)

200 NEXT V

210 GOTO 20

Line 170 tells the computer to start V
at 12 and end at 20. These values will be
used for the vertical positions in the SET
statements.

Lines 180 and 190 set a dot at the hori-
zontal position 12, then at 51, in the
vaiue of V for the vertical positions, and

in the color buff.
» more
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A computer assisted learning tool
that will pay for itself.
Expert play will become
easy and natural.
Read about BLACKIACKPRO ion page 113.

BLACKIACKPRO isatrademark of Skillware Corporation
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When you RUN the program, notice
that vertical lines are thinner than hori-
zontal lines (Photo 4). That's because
we're drawing with tall rectangles
(blocks of rectangles appear the same) —
check the worksheet to verify this.

Diagonal Lines?
Well...Sort Of

Because low resolution graphics are
drawn with fairly large-sized rectangles,
true diagonal lines aren't really possible.
What we get looks a bit like stairs, but
the effect is interesting and serves the
purpose.

To add a diagonal line to our program,
type these lines:

210 H=39
220FORV=6TO 11
230 SET(H,V,5)
240 SET(H+1,V,5)
250 H=H+2

260 NEXT V

270 GOTO 20

Line 210 makes H equal to 39. We will
use H for the horizontal position in each
SET statement.

Line 220 is for our vertical (V) positions
from6to 11.

Line 230 sets a dot at the H value and V
value, in the color buff.

Line 240 sets another dot at the next
horizontal space (H+1), but the value of
H doesn’t change because we didn't use
an equals sign (=).

Line 250 adds two to the value of H
each time the computer goes through
the loop. This moves our first horizontal
position two spaces to the right when
the loop repeats.

Line 260 adds one to V, which will
move our vertical position down one
space at the next SET statement. The
computer then goes back to Line 220 or
goes on to the next statement if the loop
is complete.

When you run the program, notice
how the computer sets two dots, then
each time it passes through the loop it
goes to the next vertical position and sets
two more dots.

The next three FOR/NEXT loops will
complete our program. They will draw
the remaining diagonal lines that com-
plete the face. These loops can be used
as a guide whenever you want to draw
diagonal lines in a program — you'll
need only to add your own numbers for
the length of your lines.
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Photo 5. The Completed Face.

270 H=50

280 FORV=21TO 26
290 SET(H,V,5)

300 SET(H—1,V,5)
310 H=H-2

320 NEXT V

(Subtracting from H moves the diagonal
line to the left — check this on the work-
sheet before you continue typing):

330H=24

340 FORV=6TO 11
350 SET(H,V,5)

360 SET(H—1,V,5)
370 H=H-2

380 NEXT V

390 H=13

400 FORV=21TO 26
410 SET(H,V,5)

420 SET(H+1,V,5)
430 H=H+2

440 NEXT V

450 GOTO 20

If you like the program (Photo 5) and
want to use it again, save it to tape or
disk before you go on with the lesson.
Ask an adult for help if you haven't saved
programs before.

A Box? Why Not?

Use this program as an example for
drawing boxes (Photo 6):

Photo 6. Boxes.

10 CLS(0)

20 FORH=18TO 45
30 FORV=10TO 21
40 SET(H,V,4)

50 NEXT V,H

60 GOTO 60

Line 10 clears the screen with black.

Line 20 determines the length of the
horizontal line — the H value.

Line 30 determines the length of the
vertical line —the V value.

Line 40 sets one red dot at the Hand V
positions each time the program loops.

Line 50 returns to Line 30 adding to
and repeating the V loop until it is com-
plete. Then it returns to Line 20, adding
to the H value, then goes through the V
loop again and again until the H loop is
complete. This is a nested loop that
draws a series of vertical lines until the
box is finished.

Line 60 keeps the program from end-
ing until you press the BREAK key.

When you draw boxes of your own,
just change the position values and the
colors.

Discover The Artist In You

Graphics are fun and rewarding, but
practice is important, and so is planning
out your projects on graphics worksheets
before you start programming. Keep
drawing lines, squares, and boxes until
you're able to place everything exactly
where you wantit...

What? Did someone mention circles?
Do you want to include circles in your
masterpieces? | thought so, but like
diagonal lines, true circles aren’t really
possible in low resolution graphics. Don't
frown though, because I'm going to tell
you how to come pretty close.

Use a graphics worksheet and color in
lines of rectangles or blocks until your
drawing is as close to the shape of a circle
as the points will allow. Then write a pro-
gram using a series of FOR/NEXT loops to
draw each line. The middle line will be
longest and each line will get shorter by a
rectangle or block as it reaches the top
and bottom. | think you'll like the results
even if the edges aren’t smooth, so give it
atry.

| hope your holidays are happy and
bright. My holiday greetings to you are in
the following programs — there’s one
for Christmas and one for Hanukkah —
each uses all the graphics routines you
justlearned.

Enjoy! I'll see you next month for an
important lesson on variable names — a
programmer’s trusted keepers of the
program'’s treasures! EEE

» Programs




ColorQuest cames

For Orders
ONLY Call
Toll Free

1-800-328-2737

Fast Machine nge ¢ Hi-res Color Graphics e Exciting Arcade Action and Sound

\lf-\

Fembote’
Revenge

NEW

3-D GRAPHIC ADVENTURE
Shooting aliens on a flat screen is
nothing like BEING THERE. In
machine-code 3-D excitement,
highest resolution graphics and
sound, you are face to face with the
Guardians: the ubiquitous Fembots,
the powerful Arthroks and the
omnipotent Optikon. Your lasgun
blasting, you hear the explosion and
the crunching metal; you feel the
tension as you stalk your enemy,
searching for the Destruct Button on
your way to the Master Bay of the
Mother Ship. Can you find the means
to teleport to safety?

32K Tape $24.95 32K Disk $29.95

.r.}\ K .' r
KOMET-KAZE
Another arcade hit! The Asteroid Belt
is crashing down on Earth. You are

the first-line defense. You must
destroy the blazing asteroids and the
homing orbs with your disruptor.
Machine-code speed, multi-colors
on a black background - the crash
and explosions of the asteroids rain
on your senses!

16K Tape $19.95 32K Disk $24.95

INTERCEFTUR

SENTINEL

3-D GRAPHIC ADVENTURE

A dark, awful secret is hidden in the
cavernous labyrinth. Beyond the
chasms, the poisonous gasses,
Tunnels of No Return and the
relentless minions, the Sentinel
hungrily awaits! Sorcerous magick
and saintly swordplay are your best
friends and worst enemies. You are
no ordinary warrior in this ultra hi-
res, 3-D medieval adventure! Can
you survive to discover the secret - or
is there a seat in the netherworld for
you too?

32K Tape $24.95 32K Disk $29.95

Xygoid NEW
Your ship is being enshrouded by the
Xygoid Web. Certain death is
minutes away! You must blast
through the enveloping Web and
destroy the Xygoid vessel before you
are crushed. This is a multi-colored
machine-code game in the highest
resolution mode on a black
background. Xygoid, from the
galactic beginning! It will ensnare
your mind!

16K Tape $19.95

32K Disk $24.95

Ever increasing Waves of Landers, Fighters, Air mines and Smartbombs help
the enemy capture the Earthlings on the planet surface. Your phaser and
photon bombs will be a solid defense. In multi-colored surroundings you do
battle to maintain control of your homebase!

32K Tape $19.95

32K Disk $24.95

All Game Names are Trademarks of Softlaw Corp.

ColorQuest is a Division of Softlaw Corp.
9072 Lyndale Ave. So., Minneapolis, MN 55420

For Software Support and Customer Service Call 612-881-2777
AUTHORS’ SUBMISSIONS ARE ENCOURAGED
Circle No. 21 on Reader Service Card
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Yyr-Draca

NEW ARCADE GAME
Fyr-Draca (Fire Dragons), from egg
to the daemonic behemoth, greet
you in five waves with nine colors on
the screen at one time! This machine
code game is going to sweep the
Color Computer market. It is by far,
the best game to come out foralong,
long time. The real arcade look is
here at last!

Fire Dragons uses the nine color
mode to create a screen of dazzling
color with a black background and a
black border. Dragons swoop from
their stellar watch, singly, in groups
and in squadron formation. First you
face the single wyrms, then the
squadron, next the twin giants,
followed by the Battle Drake and its
minions. Even with four star vessels
and shields you will be hard put to
survive their spitting fire and diving
attacks!

32K Tape $24.95 32K Disk $29.95

JEgae
QA EPAS

@7
Why fly to VEGAS when you can
have a casino at home! The VEGAS
GAMEPAK is five action packed
games with great graphics & sound.
SLOT MACHINE - BLACKJACK - UP
AND DOWN THE RIVER - CRAPS &
KENO.

16K Tape $19.95 16K Disk $24.95

RS,

NEBREER

Ms. Nibbler is not just another pretty
face with glossy red lips. She's a
feisty lady, who moodily prowls her
black maze. This game has the real
arcade action and the real arcade
look too! Your joystick will almost
burn out as you try to keep up!

16K Tape $19.95 16K Disk $24.95

[T
Vi

If your Dealer is out of stock ORDER DIRECT!
ORDERING

BEYOND THE
CIMEEON MOON

Koz # e

2

3-D GRAPHIC ADVENTURE

A dead star...Aderlictvessel...oris
it? Trapped within you must venture
the corridors; defend yourself
against the merciless gauntlet of
agents of the machine mind. A real-
time, high-res, 3-D science fiction
adventure game of mind-blowing
magnitude.

16K Tape $24.95 32K Disk $29.95

A Ay f | QRN

HAdventure Crilogy
3-D GRAPHIC ADVENTURE

Clash steel with thy foe in the arena
of gore. Proved worthy, go in quest of
the elusive Eye of Dazmor. If ye
findest the orb, hast ye the might to
ward off skem and the fortitude to
restore the Eye? The ultimate high-
res, 3-D quest for even the most
experienced adventurer!

16K Tape $24.95 32K Disk $29.95

O

THE —

NEBBLER

The King of Pac games is here. This
fast-paced maze-chase game will
challenge the most skilled. You guide
The Nibbler through the maze, the
portals, onward to the Energy Pills.
Then the Ghouls, constantly at your
heels, will end up in your belly! The
better you get the better you have to
become to master the blazing speed.
You haven’'t pushed your skill until
you've tried this one!

16K Tape $19.95 16K Disk $24.95

Make checks or money orders payable to Softlaw Corp. Personal checks allow
3 weeks. MAIL ORDERS: $2.00 U.S. Shipping ($4.00 CANADA $10
OVERSEAS) NO C.0.D.'s Minn. residents add 6% sales tax.

Distributed in CANADA by Kelley Distributing




Program Listing. Christmas Program
10 REM--CHRISTMAS TREE|200 SET(H,14,1) 8590 BRINT @ 37 @ PMERRV .
20 CLS(3) 200 NEXTH 400 PRINT @ 52, “"CHRISTMAS";
30 SEL(31,2, 1) 220 FOR H=16 TO 45| 410 REM--ORNAMENTS
40 FOR H=28 TO 33 230 SET(H,16,1) 420 SET(30,4,4)
50 SET(H,4,1) 240 NEXT H 430 LH=32:RH=28
60 NEXT H 250 FOR H=14 TO 47| 440 FOR V=8 TO 20 STEP 4
70 FOR H=26 TO 35 260 SEIE L] 88 1) 450 LH=LH-4:RH=RH+4
80 SET(H,6,1) 270 NEXT H 460 FOR H=LH TO RH STEP 4
90 NEXT H 280 FOR H=12 TO 49| 470 SET (H,V,4)
100 FOR H=24 TOQ 37 290 SSET(H,20,1) 480 NEXT H,V
110 SET(H,8,1) 300 NEXT H 490 REM--BLINKING LIGHTS
120 NEXT H 310 FOR H=10 TO 51| 500 RESET(30,4)
130 EOR H=22 TQ 39 320 VSHITCH, 2.2 1) 510 LH=32:RH=28
140 SET(H,10,1) 330 NEXT H 520 FOR V=8 TO 20 STEP 4
150 NEXT H 340 FOR H=30 TO 33| 530 LH=LH-4:RH=RH+4
160 FOR H=20 TO 41 350 SET(H,24,5) 540 FOR H=LH TO RH STEP 4
170 SET(H,12,1) 360 SET(H, 26,5) 550 RESET (H,V)
180 NEXT H 370l NEXT H 560 NEXT H,V
190 FOR H=18 TO 43 380 REM--GREETING 570 GOTO 420 EEE
Program Listing. Hanukkah Program
10 REM--HANUKKAH MENORAH 310 SET(44,V,7)
20 CGLS(5) 320 SETE38,V,1)
30 BOR V=14 T0O 18 330 SET(24,V,7)
40 FOR H=4 TG 58 340 SET(18,Vv,1)
50 SET(H,V,3) 350 SET(12 ,V,7)
60 NEXT H,V 360 SET(6,V,1)
70 EOR H=24 TO 38 370 NEXT V
80 SET(H,20,3) 380 REM--LIGHTED CANDLES
90 NEXT H 390 FOR L=1 TO 100
100 FOR H=28 TO 34 400 SET(30,4,8):SET(32,4,8)
110 SEREH, 22  3) 410 SET(56,6,8)
120" SEHRER 24 . 3) 420 SET(50,6,8)
130 NEXT H 430 SET(44,6,8)
140 FOR H=24 TO 38 440 SET(38,6,8)
150 SET(H,26,3) 450 SET(24,6,8)
160 NEXT H 460 SET(18,6,8)
170 PRONT @ 261, " HAPPY '": 470 SET(12,6,8)
180 PRINT @ 276, "HANUKKAH"; 480 SET(6,6,8)
190 FOR H=28 TO 34 490 FOR D=1 TO 100 :NEXT D
200 SET(H,12,3) 500 SEL(30,4,2):SET(32,4,2)
210 NEXT H 510 SEE(56,6,2)
220 REM--SHAMASH 520 SET(50,6,2)
230 FOR V=6 TO 10 530 SET(44,6,2)
240 SET(30,V,4) 540 SET(38,6,2)
250 SHI(B82,V,4) 550 SET(24,6,2)
260 NEXT V 560 SET(18,6,2)
270 REM--CANDLES FOR EACH NIGHT 570 SET(12,6,2)
280 FOR V=8 TO 12 580 SET(6,62)
290 SBT(56,V,7) 590 FOR D=1 TO 100:NEXT D
300 SET650,V,1) 600 NEXT L EEm
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I'll teach you a lesson
this Christmas...

Twenty-four half-hour lessons, in fact.

I'm Dennis Kitsz, weary but cheerful after days in Green Mountain
Micro’s recording studio. What I've just finished are twelve hours
of lessons for “Learning the 6809”, a guide to assembly language
programming like there’s never been before. With the Micro
Language Lab, you get it all — not only the theory of 6809 assembly
language programming, but what you need to know to make your
Color Computer really sweat for you.

And you’ll get me on tape doing what [ do best: talking, explaining 6809 assembly language and showing you how to tame it. You'll also
get dozens of example programs right on the tapes, ready to load, examine and run. Even the accompanying book of documentation could
teach you assembly language, but “Learning the 6809 doesn’t stop there. Micro Language Lab gives you what you can’t get anywhere
else: programming information for every one of your Color Computer’s “smart” circuits.

“Learning the the 6809” isn’t that same old isn’t-it-wonderful-you-can-put-the-dot-on-the-screen approach. My Micro Language Lab will
teach you numbers, graphics, and sound, but it won’t run away from you after the first lesson. I want you to learn to program. To learn to
use those numbers, graphics, and sound. To find ways of using every electronic nook and cranny in your machine. And [ want you to stop
wasting memory and make your program run in seconds, not minutes. [ won'’t lose you, because each lesson is carefully paced, and the
book contains exercises and self-tests.

[ put jargon in its place, too. If you’ve ever been intimidated by genius programmers, you’ll know what I mean. You'll be able to drop a
few accumulators, registers, and zero-indexed offsets into your conversation, too.

So contact me or RB2-3 at Green Mountain Micro. “Micro Language Lab” comes in a notebook containing twelve cassettes, documentation,
workbook, and data booklets. It costs $99, plus $2.50 shipping and handling. Z80 and 6502 Labs will be available shortly.

And don'’t forget that Green Mountain Micro is your haven for Color Computer support. We've got hardware and software for the holidays,
technical assistance, memory upgrades and spare parts.

By the way, if you don’t learn your lesson, $4D65727279204368726973746D61732C20416E79FF61792E

What is the ultimate all-software music synthesizer
for your TRS-80 Color Computer?

What is the least expensive all-software music
synthesizer for your Color Computer?
Quaver, the most realistic music experience you’ll
ever hear from your Color Computer!

COLOR QUAVER

Software Music Synthesizer
(New Version 2.1 for 32K ECB)
by Dennis Bathory Kitsz author of “Custom Color”
® Real Music Synthesis — More Than Bleeps!
Full 4-Part Harmony — In Precise Tuning.
Versatile Editor/Compiler/Storage System.
Entirely Software — No Hardware Needed.
Variable Tone Qualities for Each Part.
64-Step Variable Envelope for Each Part
FAST Compiler — Finished Music in 5 Seconds!
Ready-to-Play Sample Tunes Included.

LowerkitIl, $79.95/ $49.95 kit

64K Color memory upgrade kit, $49.95

MC-10 added 4K upgrade kit, $19.95

CoCoPortinterface, $49.95 / $39.95 kit

RAM/ROM pack, $29.95/$19.95 kit

Color Burner, $49.95/ $39.95 kit (available January 1st)

BackPack battery backup, $39.95 (available January 1st)
.2 : 128K Bubble Memory, $600/ $500 kit (to be unveiled at

(Add $2.50 shipping and handling)

(Not sure? Audition Our Sample Music Tape — $4.00 postpaid) Color EX]’J(? 83) y ¢
For 32/64K TRS-80 Color Computers with Extended Color Basic. e TV Buffll, improved to handle virtually all monitors, $14.95

Green Mountain Micro

Bathory Road ® Roxbury, Vermont 05669
(802) 485-6112
Continuing support for Color Computer Model VIll and 100

COD/NISA/MASTERCARD Dealer Inquiries Invited.
TRS-80 is a trademark of Tandy Corporation

Circle No. 22 on Reader Service Card

— Special Holiday Price —
Only $19.95 on tape




I have a Radio Shack 16K Extended
Basic Color Computer (D-board) that
| want to upgrade to 32K or possibly
64K bytes. Spectral Associates has a
Ramcharger for going from 16K to
32K. Jarb has a kit to go from 16K to
32K with piggyback chips. Do they
perform equally well? Is there a
problem accessing memory with
either? Jarb is cheaper. Also, is it pos-
sible to upgrade to 64K with the D-
board? Will there be game programs
available that will require more than
32K Extended Basic?

J.S., Tallahassee, FL

The Ramcharger is a plug-in modifica-
tion for upgrading to 32K that doesn’t
require soldering, and retails for $79.95
from Spectral Associates (3414 South
90th Street, Tacoma, WA 98409,
(800)426-1830).

The Jarb kit requires some soldering
experience, because you have to make
nine solder connections between the
eight chips, but none are made to the
computer itself. The Jarb kit (1636 D Av-
enue, Suite C, National City, CA 92050,
(619)474-6213) retails for $25.95.

There's another kit available, from DSL
Computer Products (P.O. Box 1113,
Dearborn, MI 48121, (313)582-8930)
that requires no soldering at all and re-
tails for $49.95.

All three kits are designed for comput-
ers with revision D or revision E boards,
and all work equally well. If you have are-
vision F board, just buy the 64K chips, in-
stall them, and move the jumper blocks
from the 16K designation to the 64K
connection.

Yes, you can upgrade to 64K if you
have a D board, but you have to remove
the current memory chips and replace
them with 64K chips and make several
changes to the circuitry of the board; cut
some traces and add some jumpers. If

by Terry Kepner

you're going to upgrade to 64K in the
near future, forget about the 32K up-
grade, otherwise you'll just end up tak-
ing out the piggybacked chips and not
using them. For information on how to
upgrade the various 16K computers, in-
cluding the D-board series, see Dennis
Kitsz's article in the September 1983
issue of The Color Computer Maga-
zine.

You won't find many games that re-
quire more than 32K of memory and Ex-
tended Basic because Extended Basic can
only address 32K at a time. You can’t
have 64K RAM and Extended Basic
operating at the same time (at least not
with the current version of the Color
Computer). And you won't see many
machine language programs that require
64K because no company would want to
try to sell a program that restricts the
sales market to only those machines with
64K of memory, a minority of computers
atthe moment.

Is there a machine language sub-
routine in Color Basic or Extended
Basic that will convert a floating-
point number, being held as a varia-
ble, into a 16-bit twos-complement
number? The Extended Basic manual
tells about a routine at address B3ED
hexadecimal to convert a number in
the floating-point accumulator, but
this routine doesn’t work on num-
bers being held as variables.

T.B., Biloxi, MS

Color Basic and Extended Basic move
all numbers to the floating point ac-
cumulator before attempting any nu-
meric operations with them. If you have
a number you want converted to 16-bit
twos-complement, just move the num-
ber from its current position to the float-
ing-point accumulator and call the rou-

tine at address $B3ED. If you have the
number stored as a variable, use the
VARPTR routine to find the location of
the number, move it, change it, and
move it back.

I'm using my Color Computer to
develop a program for my genealogy
records, both raw and final. The pro-
gram is developing nicely, but | need
an alphanumeric-order sorting pro-
gram, for double-dimensioned ar-
rays with many records. Do you
know of a sort program or of the
source of such a program?

W.R.D., Titusville, FL

| don’t have any machine language
sorts for the Color Computer (Basic sorts
are far too slow for large numbers of
items).

Skyline Software (Soft City, 442 Sun-
nyside, Wheaton, IL 60187, (312)260-
0929) has a program called Quicksort
($12.95) that should do the job. Call or
write them for more information.

I have a Prism 132 Printer, from In-
tegral Data Systems. | am able to list
programs on my Color Computer
with no problem once the data rates
are matched and the printer line feed
adjustment is set properly. However,
I can’t get Color Scripsit to work with
this printer. Last week Radio Shack
told me the problem was that Scrip-
sit doesn’t time the RS232 stop bit.
First of all, I'm not enough of a
“hacker” to understand what this
means, nor do | know what to do
about it. Radio Shack says to buy
Radio Shack equipment. | have two
choices: buy another word processor
that is compatible with my printer, or
modify my software or hardware to
make them compatible. The latter is
preferable if it's cost-effective (I'm
not optimistic that Radio Shack wiill
refund my money). So, can Color
Scripsit be modified to “time the
stop bit” and how do I do it; if it can't
be done (or at least not easily or
cheaply), what word processor will
be guaranteed to work with my
printer; and is Radio Shack right
about why Color Scripsit doesn’t
work with my printer?

J.E., Gainesville, FL

Radio Shack is correct, the problem lies
with the method used by Scripsit to time
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the RS232 output. Because you don't
mention disk drives | assume you have a
cassette-based computer, which uses
Color Scripsit as a ROMpak. To “fix” the
ROMpak would be more trouble than it's
worth: you would have to replace the
Scripsit ROM with a corrected version.
That would require knowing where the
troublesome routine is located, and
enough machine language skill to effect
a change, plus having access to EPROM
programming equipment for making the
new ROM.

A possible solution would be to put a
hardware device between the Color
Computer and your printer that would
intercept the “untimed” bit and rectify
the situation. As yet no one has tried to
do that.

The simplest and easiest solution
would be to return Color Scripsit and ask
for a refund (the worst they can do is say
no, at best you'll get your money back —
nothing ventured, nothing gained).

Next, check the word processors listed
in the March 1983 issue, select the word
processor with the features you like best,
and write to the manufacturer and ask if
he knows of any difficulties with his
productand the IDS printer.

If you clearly state at the outset that
you are buying the product solely be-
cause it's supposed to work with your
printer, you should be able to get a re-
fund if things don’t work out.

| have a 32K Color Computer (E-
board) with one disk drive and a
printer. When Radio Shack installed
the upgrade to 32K they used 64K
chips, and they manually selected
the upper or lower 32K bank for use.
I want to modify the board to get full
access to all 64K. How do 1 doit? Also,
I want to know how to change Radio
Shack EDTASM+and T-Bug from
ROMpak to disk-based so | can use it
as a disk Editor/Assembler.

R.H., Beale AFB, CA

You don't really need to do much, be-
cause the memory is already installed.
The design of the machine lets you select
which bank of 32K you have available for
use with the Extended Basic ROM, but if
you don't need the ROM, you can use
software to switch it out of the way to
give access to the full 64K. Unfortu-

nately, there's no way to get 64K of RAM
and the ROM at the same time.

Putting the ROMpaks on disk is easy,
making them disk interactive is not.

Micro Technical products (814 W.
Keating Ave., Dept. A, Mesa, AZ 85202,
(602)839-8902) has a program called
ROML ($25 tape, $29 disk), which uses
the 64K mode to move ROMpaks to
RAM and save them to disk. Now when
you want to use the programs, load them
from disk and they’ll execute from RAM,
which makes them easy to modify and
customize, and gives you lots more room
for programs (because the 16K Basic
ROMs are no longer in the way). They
also have Plus-32K ($15 tape, $19 disk)
which lets you run Color Basic and Ex-
tended Basic from RAM, where you can
examine and modify it to suit your needs.

If you want to save and load programs
from disk with T-BUG and EDTASM,
you'll have to write your own disk I/O
routines and patch them into the two
programs. Personally, | think it would
make more sense to buy the disk versions
than to go to all the trouble. But if you
like the challenge of it, please go right
ahead. Let me know how you make out
with the project. EEE

You may be able to
reduce your taxes by

incone
averaging

income
splitting

tax shelter

LANGUAGE ARTS
Spelling
Level 3-4
(words in context with
definitions and synonyms)
Phonics
English as a
Second Language

MATHEMATICS
Levels 1-6 Numbers
Basic Algebra

Physics
\ y

We’re Your Educational
Software Source

(16 programs)
(16 programs)
(16 programs)
(32 programs)

(16 programs)
(16 programs)

SCIENCE & TECHNOLOGY
(16 programs)

thich?

8 sister

@ E\N\_ For Your TRS-80 Color Computer )
N 128 Full-time Audio Talk/Tutor Programs!

One-syllable adjectives that

lhich has one syllable?
B icy
B8 sly

In Color, with Pictures and Text!

All of our TRS-80 Color programs have easy to understand profes-
sional announcer narration, not synthesized, robotic voices. All text

is displayed in easy to read upper- and lower-case characters. Video

clearly illustrates key concepts in each frame of the program.

Only $4.40 per program.($8.80 for 2, one on each side of a half-hour

cassette). $59.00 for 16 programs (8 cassettes) in an album. Send for a

catalog of over 1000 programs for Atari, TRS-80, Apple, etc.

For more information, or to order call:

TOLL FREE 1-800-654-3871

DORSETT

Educational Systems, Inc.
Box 1226, Norman, OK 73070 )
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Dissecting Your ROM

Color Basic ROM explained. The fifth of 12 articles.

HIS MONTH’S PORTION of disas-

sembly covers a very important

routine. In fact, it could be argued
that it's the lynchpin of the whole Basic
interpreter. It's the number-crunching
routine.

At location B156 in the ROM, you'll
find the routine that does the computa-
tion of all expressions in Basic. Strings,
numbers, functions, relational expres-
sions — the lot. This routine does them
all. It's also quite a complicated routine
because it has to unravel expressions
ranging in complexity from simple ones
such as:

LETA=A+1

all the way to nasties with multiple pa-
rentheses like:

LETA=A-+COS((1+SIN(A)*2/\(PEEK(INT(B/256)*
256)))

To perform such a range of tasks, the
routine becomes complex, and difficult
to follow because it calls itself from with-
in its own innards. This is called recursion

32/December 1983

by Jake Commander

in the upper echelons of computing, and
is a very powerful technique. However,
for the solitary programmer debugging
or following such code, it can be a night-
mare.

Even though the code can be terribly
difficult to follow, it's only as compli-
cated as the expression it's evaluating,
which may be as simple as the first exam-
ple | gave. In fact, the routine functions
by breaking every piece of an expression
into steps involving only two at a time.
So, if a formula contains multiplication
followed by addition, the routine will
evaluate the highest priority portion (the
multiplication) as one piece, and then
perform the addition to the pending
total as another simple piece.

By breaking up complicated formulas
into small segments like this and apply-
ing predetermined rules of precedence
to each operation, the number-crunch-
ing proper is achieved. These rules are

kept in a table at location AA51. Each
table entry consists of three bytes: the
first gives a priority number to determine
the order that the operations should be
carried out; the second is the two-byte
address of the algorithm to carry out that
operation. For instance, AA51 contains
the entry for the addition operator —
bytes 79 B9 C5. The first byte (79) is the
priority (lower than division, for instance,
which is 7B) and the second two bytes
(B9C5) give the address where floating
point addition is performed at $B9C5.
Easy, huh?

Also included in this month's portion
(just for dessert, you understand) is the
code to assign the very results of the ex-
pression-evaluator just mentioned to a
named variable. The variable in question
can be either a normal or subscripted
(array) variable. Compared with the
number-cruncher routine, this code
looks easy.

Next time we'll be covering some of
Basic's string functions, including the
dreaded garbage collector. Maybe we
should all hold our noses in readiness.

HEB
» Program




Telewriter-04

the Color

Computer Word Processor

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 I/0

No hardware modifications
required

THE ORIGINAL

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 frue
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 II, 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.

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 JUSTIFICATION &
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. 24 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

RD 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, Iric.; 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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. Systems, Inc.

Golour Sol—'tware Workbench™

The Colour Software Workbench (CSW) is a system of machine language programs that run on a 32K or 64K TRS-80 Color Computer Extended
Disk Basic System. It lets you develop machine language programs in a combination of Pascal and 6809 Assembler source languages. The 240 +
page CSW User’s Guide that is included explains the fundamentals of the languages as well as how to use the package.

CoLayg

SOFTWARE
Part ONE of the : WORxazuca
CSW User’s Guide : -
tells you how to use
all of the programs
in the Workbench.
This first part
contains one section
for each program.

TEXT EDITOR

Screen Mode Editing

Entering Text

Finding Strings

Changing Multiple String Occurrences

Moving, Copying and Deleting Blocks of Text

Reading, Writing and Merging Files From Tape and Disk

PASCAL COMPILER

® Specifying:
o Source from Tape, Disk or Keyboard
O Object and Listing to Tape, Disk, Screen or Printer

@ Optional Symbol Table in the Object File for use by the Symbolic
Debugger

@ Explanation of Source Listing Format

MACRO ASSEMBLER
® Specifying:

O Source from Tape or Disk

0 Object and Listing to Tape, Disk, Screen or Printer
® Explanation of Source Listing Format

OBJECT LINKER

® Specifying:

The Machine Language ORIGIN

O Listing to Tape, Disk, Screen or Printer
O Binary File on Disk
o
o

o

Whether to use Pascal Runtime Library
Whether to use Symbolic Debugger

SYMBOLIC DEBUGGER

Setting and Clearing Breakpoints

Displaying and Modifying 6809 and Graphics Registers
Displaying and Modifying Memory

Using Pascal Symbols

Tracing Pascal Procedure Activations

Viewing the User’s (Graphic) Screen

Using Symbols, Registers & Constants in Expressions

$150.00

3% Shipping & Handling, 5% Maryland Sales Tax
To order, send Name and Address and check or money order to:

DEFT Systems, Inc.
P.O. BOX 359
DAMASCUS, MARYLAND 20872

or CALL TOLL FREE: 1-800-368-3238 Operator 8
(in Virginia) 1-800-542-2224 Operator 8

Shipped UPS as soon as your check clears, sooner if you charge,
MasterCard and VISA accepted.
“TRS-80" and “Color Computer” are Trademarks of TANDY Corporation

Part TWO of the CSW User’s Guide provides you with the
background information needed to write programs using the Colour
Software Workbench.

LEARNING EXERCISE

® Complete Pascal and Assembler Language Source
® Uses All Parts Of the Workbench

® Resulting Program is a Text Processor

PASCAL
® Describes Standard Language Elements Supported
@ Constants Include Decimal and Hexadecimal Integers, ASCII
characters and strings
® Types Include:
O Integer, Char, Boolean, Enumerated, Subrange
O Multi-Dimensioned Arrays
O Records and Variant Records
o Sets of Up to 256 Elements
O Files
PROCEDUREs and FUNCTIONs with FORWARD
Variables and LABELs
Arithmetic, Boolean, and Set Expressions
Statements: IF, WHILE, REPEAT, CASE, GOTO, EXIT, FOR,
BEGIN, assignment (: =)
Input/Output: RESET, REWRITE, READLN, EOF, WRITE,
WRITELN, CLOSE, PAGE
@ Built-in Functions and Procedures: ABS, CHR, CURSOR, ODD,
ORD, PRED, SUCC

ADVANCED PASCAL
® Strings Support: Assignment, Comparing, Concatenation
® String Procedures and Functions: STRINGCOPY, STRINGDELETE,
STRINGINSERT, STRINGPOS, HEX, ENCODE, DECODE
Type Extensions for Structured Type Breaking
Absolute Memory Access via Built-in WORD and BYTE Arrays
ROM Routine Access via CALL Built-in Function
Static and Public Variable Allocation
Separate Compilation and Assembler Interface via INTERFACE,
EXTERNAL, and PUBLIC
@ Listing and Multiple Source File Directives
@ Explanation of Error Messages

6809 MACRO ASSEMBLER

@ Motorola Compatible Source Conventions

® Macro Facility With up to 9 Macro Parameters

® Separate Compilation and Pascal Interface via PUBLIC and EXT
Directives

@ Listing Control Directives

@ Explanation of Error Messages

TECHNICAL NOTES

® CoCo ROM Compatibility

@ Pascal Runtime Library Assembler Interface
® CSW Object File Format

Hi-resolution and 3-di-
mensional skeletal
graphics packages in-
cluded. This includes full
Pascal & Assembler
source code. Includes:
HIRESCLEAR,
HIRESLINE,
GRAPHDISPLAY,
MOVESKELETON,
SHOWSKELETON

DEFT and “Colour Software Workbench” are Trademarks of DEF].“Systems, Inc.
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@O-COLOR-SERIES

PRO-COLOR-FILE Enhanced

$79.95ﬁ

This high level data base development program offers the
ability to track any type of information. From Mailing
Lists to Expense Records, to Inventory or Court Trials,
PRO-COLOR-FILE has the versatility to handle it.

60 Data fields

Upto 1020 Bytes per record
Use 1-4 Disk Drives

4 Color Data Entry Screens
28 User defined Equations
Scan File Alphabetically
Duplicate records
Duplicate fields

8 Report formats
Summary Reports
Screen Reports

Page titles, numbering
Sort on any Field
Sort 3 Fields at once
Sort any size file
Select sub-sets of file

See Reviews in:
Color Computer News -- June 83

Hot CoCo -- August 83

\ Rainbow Magazine -- June 83

>

PRO-COLOR-FORMS *NEW * $39.95 D
Generate customized letters by merging PRO-COLOR-FILE
data files with a letter. Print a personalized letter to every-
one on your list. PRO-COLOR-FORMS will place data

anywhere on a full page, even within the text of a letter.

32 to 133 characters
7 to 66 lines

Embedded control codes
6 User designed forms

Have your data printed on pre-printed forms or design your
own. Requires PRO-COLOR-FILE to use.

J
—~

$24.95 D

KPRO-COLOR-DIR *NEW *

Compile a master listing of all your directories in one
data file. This utility program will read a diskette’s
directory and place the information in one master file.
PRO-COLOR-FILE is then used to generate reports or
search and update. PRO-COLOR-DIR will store:

Diskette ID name

File name/Extension

File type (Basic, ML, Data)
Number of Sectors allocated
ML Load and Execute address

Store 1000 entries!

Date Created

Date Updated

Number of Grans allocated
Number of Sectors used
ML file length

Requires PRO-COLOR-FILE to use.

rKSee your local dealer or send check or money order to: \’

Derringer Software, P.O. Box 5300, Florence, SC 29502
Visa, MasterCard customers call (803) 665-5676 after 6 pm.
Add $2.00 for Shipping and Handling No C.0.D.’s

PRO-COLOR-FILE, PRO-COLOR-DIR,
PRO-COLOR-FORMS (C) 1983

Derringer Software
All programs require 32k Color Computer Disk System
(Does not require joysticksl)
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Circle No. 28 on Reader Service Card

to FPAC2 (#1)

;Return true/false value
# chrs to B

;# chrs in 2nd string

;Minus # in

# chrs to B

;Save # chrs in 2nd string
;Save ptr to 2nd string

?

lst string
;If same # chrs in each string

> lst string
:String ptr to X,
;Default to >
Else use strng lngths as result

;Logical relatnshp if they match
;Set true or false

;Else only chk # chrs in 2nd $tr
;Pointer to lst string

;Default to <
;Adjust for 1lst time through

More to do

If 2nd longer than lst
;Yes

;Cmpare FPACl (#2)
;Set numeric result
;String ptr to X,

Feen

7
i
7
7

Jake's Comment

Operand
$SBCY96
$B33F
<6
<$3F
$B657
<$56
<$58
<$5F
$B659
<$56
B
rSt
$B328
$B328
<$56
<$54
<$58
$B334
<$54
$B33F

JSR
BRA
CLR
DEC
JSR
STB
STX
LDX
JSR
LDA
PSHS
SUBA
BEQ
LDA
BHS
LDB
NEGA
STA
LDU
INCB
DECB
BNE
LDB
BRA

Mnemonic

B304 BD BC96
B307 20 36
B309 OF 06
B30B 0A 3F
B30D BD B657
B310 D7 56
B312 9F 58
B314 9E 5F
B316 BD B659
B319 96 56
B31D A0 EO

B31F 27 07
B321 86 01

B323 24 03
B330 D6 54
B332 20 0B

B31B 34 04
B325 D6 56
B327 40
B328 97 54
B32A DE 58
B32C 5C
B32D 5A
B32E 26 04

02400
02401
02402
02403
02404
02405
02406
02407
02408
02409
02410
02411
02412
02413
02414
02415
02416
02417
02418
02419
02420
02421
02422
02423

PUT MORE FUN IN

w(n

"INKEYS$"

7
or

"LEFTS$"?
"MEM"
"POINT"

If so
= "INKEYS$"?

DI
;Syntax check for
;O0ffset

If
;Compute variable

;times 2 and remove high bit
;Syntax check for

;Parse next chr

Token > $93

; Lf not
Next string stack pointer

Do TM check for string

;Special vector if > $93
;0ffset from stack

;Save offset
;Compute number < 256
;O0ffset from stack

Jake's Comment
;Hold token

i
7
H
7
;-
7
i
H
7

Operand
A,B
<$9F
#9526
$SB29F
(0132)
B
#s1cC
$B2C7
#$24
$B2C9
$B26A
.S
#$22
$B2C9
$B156
$B26D
$B146
A
<$52
A,U
$B70B
A
A,B

Mnemonic
TFR
ASLB
JSR
CMPB
BLS
JMP
PSHS
CMPB
BLO
CMPB
BHS
BSR
LDA
CMPA
BHS
JSR
BSR
JSR
PULS
LDU
PSHS
JSR
PULS
PSHS
LDX

upject

Address Code
B29B 6E 9F0132

B29F 34 04
B2BF BD B70B
B2C6 8E 8D99

B2B6 BD B1l46
B2C2 35 02

B2B1 BD B156
B2B9 35 02

B292 1F 89
B2B4 8D B7

B294 58
B295 9D 9F
B297 C1 26

B299 23 04
B2A5 C1 24

B2A7 24 20
B2A9 8D BF

B2Al C1 1cC
B2A3 25 22
B2AB A6 E4
B2AD 81 22
B2AF 24 18
B2BB DE 52
B2BD 34 42
B2C4 34 06

02349
02350
02351
02352
02353
02354
02355
02356
02357
02358
02359
02360
02361
02362
02363
02364
02365
02366
02367
02368
02369
02370
02371
02372
02373

Mask following opcode

#$8D99

v
oo O
IR
Q
- YOUR COLOR COMPUTE
o O
i
b © RAINBOW- | _—=
ks WRITER ~ PIGSKIN
9o SCREEN PREDICTIONS
&8 ENHANCER
B ,ﬁ Introducing the ultimate in hi-res graphics text display.
8 0] Allows your color computer o write text on any graphics
screen in Raintow colors. K Extended Basic requiret
sl 4(5‘ 12 sizes 10 64« 24. See ‘aﬁccurm;l)du:lm'g[{m for ULIEH:
Mo $29.95 Cass - $32.95 Disk
3 [} o User definable 224 character set featuring true Eiy BrEgiiel oo
ot lowercase with descenders, improved cursor cts all games for
E a slashed zero, G math symbols, lunar
landers. stick figures, tanks, cars, planes, card 08 wellastower alihglor
g 5 $ suits, etc. i
:.J. [.Il >1 * Works in all PMODES. Four-color artifacted Yj£1983 :schedule-and ralingsinlo
characters in PMODE 4 (highest resolution)!
o Pre-loader allows optimum loading in 16K. 32K
or 64K machines The 64K selection auto- Ext
maticall ransfers all ROM (including car- 32 Disk $32 95 Pre
; ; g e ML extension of BASIC completely interfaced
e Sioh o Ies aniio M ds e Udis CONQUEST OF
ol i N i KZIRGLA &
e Use all day for hi-density screen displays
28 e v Rl SCEPTER OF
processors. etc KZ(RGLa
e Includes demo program, tape/disk conversion
instructions. character generator program . and DUNGSOns Wzels; by
operators manual :J%iﬂr&v’:"‘v‘:‘\gviu'a
o Large colored letters for children or video recorders B erolel, LB B nabs aanie s 1080
e direct from keyboard or program Cass $21 95 32K Disk $24 95
® O & Discover the Rainbow in your Color Computer!
o T e e T |
< 0 ® | 4 4 4 - £ ]
RAINBOW Fr o
g | @I connEcTIoN > S o :
I /==)SOFTWARE ——— 7 i
LA I RAINBOW CONNECTION i ; i
S ARSI Rochester. MN 55901 Visa & M C add 3% Ay I
NN~ I so7-288-4424 Exn TOTAL i
oo T o o e e e e (G e e e
[ ] f'
[ax Relief!
o If you pay taxes, you can’t afford to be without Coco-
; Accountant ll! This 32K home and small business ac-
N counting program has ‘everything you need to keep
mao track of your finances and make income tax time a
80 S breeze. Spend a few minutes every month with your
: Eg canceled checks, credit card bills, cash receipts and
s payroll stubs. When you're through, Coco-Accountant
S § [Iwill list and total expenditures and income by month,
S é & account or payee, provide a year-to-date summary by
nsa account and figure your net cash flow. Better yet, it
RO provides a printed spreadsheet showing your year ata
glance.
The program sorts entries by date, lists most func-
§ a tions to screen or printer and saves your files to tape or
—~ . . .
@ disk. A special feature flags tax deductible expenses
and expenses subject to state sales tax. It even com-
e putes the sales tax you paid! In addition, COCO-
BRAa ACCOUNTANT Il includes a separate program to bal-
ance your checkbook and print a reconciliation state-
ment. Up to 450 entries per file on 32K tape version, 500
on 32K disk and 700 on 64K disk version. Easy to use
Q and menu-driven, Coco-Accountant |l comes with com-
o . '
A plete documentation. And here’s the best part—the
gua price! Coco-Acountant Il is only $24.95 on tape, $27.95
~ovm on disk.
SQQ 3 .
@@ @ Federal Hill Software
w0 825 William St.
~ o~
| Q& Baltimore, MD 21230
Il oo
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COMPUTIZE INC. PRESENTS. . .

The BEST in Coco Backup Utilities
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“SPIT-N-IMAGE” (C)
M/L DISK BACKUP UTILITY
Tired of spending all those $$$$ for that Disk Software that you can use
Supplied on
===> NON-PROTECTED MEDIUM <

functions. “SPIT-N-IMAGE" also initializes and Backs-up standard
Requires 32k CC and 1 or 2 Disk Drives

Image of Most popular Diskettes which do not respond to normal Backup
Diskettes in one pass.

and not Backup???? Then “SPIT-N-IMAGE" is for you. Creates a Mirror

Cassette $24.95 — Diskette $29.25
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M/L CASSETTE BACKUP UTILITY
Frustrated at not being able to Backup your valuable Cassette Based

Software???Then “TAPE-N-IMAGE" is for you. It creates a Mirror Image
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of Most popular Cassette Software -M/L, Basic and Data - that do not

respond to normal Backup functions.
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Requires 16k or 32k CC

$9.95
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Professional
Bartenders Guide

MENU DRIVEN!

oisk-$19.95
Check or M.O.

Requires 32k CC and 1 Drive

| <  DEALER INQUIRIES WELCOME ¢ |

UTILIZES COMPUTIZES' “FAST ACCESS RECORD RETRIEVAL"

ACCESS SPECIFIC DRINK BY NAME OR BY LIQUOR CONTENT!
(ANY RECORD IN JUST TWO READS!)

CAN PRINT TO 3X5 INDEX CARDS FOR EASY REFERENCE!

EASY TO ADD YOUR FAVORITES!

OVER 180 LISTINGS!
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Add $2.00 Shipping
PA Res. add 6% sales tax

COMPUTIZE INC.
P.0. BOX 207
LANGHORNE. PA 19047
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ARE YOU TIRED OF GIVING AWAY
YOUR VALUABLE SOFTWARE WORK?
DON'T COMPROMISE. . .
COMPUTIZE!
PUT OUR UNIQUE AND AGGRESSIVE MARKETING APPROACH TO WORK FOR YOU TODAY!
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‘Take Your Pick

We Have it Your Way

Whether you're using cassette or disk. we have the right systems

software for you. Not games. but serious software for putting your

computer to work.

WORD PROCESSING SOFTWARE

SPELL 'N FIX finds and fixes your spelling and typographical er-

rors. Cassette or disk versions cost just $69.29 with a 20.000

word dictionary. FLEX version $178.58.

75.000 word optional dictionary costs $50 additional

and HUMBUG

LEX™ (a trademark of

Technical Systems Consultants Inc.) for the Color Computer.

(FLEX wversion).
STAR-FLEX is a full implementation of F

5

DISK OPERATING SYSTEMS
STAR-DOS provides the power of a big DOS with the simplicity
macro assembler,
SYSTEMS SOFTWARE
HUMBUG is the famous 6809 monitor/debugger adapted to the
REMOTERM lets a terminal or modem control the CoCo or

64K systems using STAR-DOS or FLEX: $29.95 for the MC-10.
MC 10 for $19.95. Disk or cassette.

of standard R/S disk format. $49.90 for 16K-64K systems
CoCo. $39.95 for 16K or 32K disk or tape systems: $59 95 for

ALL-IN-ONE editor/word processor/mailing list program costs

$50 (STAR-DOS version) or $7
$225 includes text editor,

debugger program.

COMMTERM communications terminal program for the MC-10

costs just $19.95

NEWTALK reads out memory contents in words through the TV

speaker. $20. Disk or cassette.

HOME FINANCE

CHECK 'N TAX lets you check on your bank. Not just a

checkbook balancing program. but a help at tax time too. $50.

disk only.

EDUCATION

Numerical Methods is a college level course on computer

mathematics. $75. disk or cassette.

GAMES

SHRINK is our version of Eliza for $15. Disk or cassette.

three-

through

relationships

dimensional tic tac toe. $25, disk or cassette.

STAR-KITS

spatial

teaches

THREE-D

P.O. BOX 209— C

MT. KISCO, N.Y. 10
(914) 241-0287

-
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NEW forthe Color Computer TRS-80*
‘COCOCASSETTE’ SUBSCRIPTION SOFTWARE

*TRS 80 IS A TRADEMARK OF TANDY COMPANY

ENJOY A MONTHLY COLLECTION OF 8-10 PROGRAMS!

Including games, education, home finance and more;
on cassefte for as low as $5.00 a month! Add some
action and imagination to your Color Computer...Best of
all, we do the worls!

PRICES

1 YRI(42 ISSUES) .0 vivvis o nis $55.00
6 MO (6 ISSUES) . .. ....... $30.00
SINGLE COPIES . . ......... $ 6.00

— MICHIGAN RESIDENTS ADD 4% TO ORDER
— OVERSEAS ADD $10.00 TO SUBSCRIPTION AND $1.00

2 6 &£ & 6. & 66666 .6 & &

2 2 26 26 2 26 2 26 2 2 26 2 2 2 2% X X

TO SINGLE COPIES

616 396-7577
PROGRAMS ARE FOR
EXTENDED BASIC MODEL ONLY
ISSUES ARE SENT FIRST CLASS

¥ SUBSCRIPTION SOFTWARE
SEND CHECK OR MONEY ORDER TO: W

X T & D SOFTWARE

P.O. BOX256-C @ HOLLAND, MICH. 49423 *

¥ 24 24 24 24 2 24 2 2 2 2 24 2
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From Preschool
. ... to College
PreReader - $19.95; Disk $24.95

For ages 3-5. Drills reading readiness skills and hand-eye coordination.
Great graphics and music. 32K Ext. Basic, Joysticks, Disk Compatible.

Galactic Hangman - $17.95

For grade 2 and up. Qutstanding high-res graphics and sound effects add
an exciting twist to this word guessing game. Play against the computer or
gJ[)sle your own word list. 16K and 32K versions, Ext. Basic, Disk Compat-
ible.

Great USA - $19.95

For grade 4 and up. Learn states, capitals, abbrev., flowers, birds,
nicknames. Easy user input routines. 16K and 32K versions, Ext. Basic,
Disk Compatible.

Silly Syntax - $19.95;
Disk with 62 Stories $49.95

For grades 5 and up. Your student will want to be first to supply the nouns,
verbs, adjectives and adverbs needed to complete these hilarious stories.
Requires 16K Ext. Basic.

Statgraf - $24.95; Disk $29.95

For grades 10 and up. Your advanced math and science students can plot
their data with this sophistocated high resolution plotting/line graphing
system combined with a linear regression analysis package. Requires 32K
Ext. Basic. Disk Compatible.

[T SUGAR SOFTWARE
e

orders are welcome Dealer
inquines invited

Reynoldsburg, Ohlo 8 postage and handiing Ohio-
(614) £1 -0565

CIS orders EMAIL to 70405, 1374

2153 Leah Lane Dept. C Add $1 00 per tape or disk for
{ *TRS-80 13 & trademark of Tandy Corp

\
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HILE PONDERING TOPICS for
the December education col-
umn it became obvious that

rather than to write about new subjects,
or even to continue with scheduled top-
ics, it would be more appropriate to re-
view the Year of the Color Computer and
perhaps make an “Educational Stocking
Stuffer Wish List.” As we approach the
holiday season and a new year, it be-
comes more apparent that the Color
Computer is here to stay.

| look back 18 months when many
people were telling me not to buy the
Color Computer for education. Today |
am happy that my closest colleagues per-
sisted in their recommendation that we
place our faith in Radio Shack and pro-
ceed with the Color Computer. Yes,
there were those who predicted Radio
Shack would discontinue the Color Com-
puter; now we know that prediction was
incorrect. In fact, we have one more
model, as well as a new model with addi-
tional peripherals.

Some folks predicted Radio Shack
wouldn't provide software or educa-
tional support; now we know that isn’t
true either. Approved educational in-
stitutions can receive a 20 per cent dis-
count from Radio Shack on the purchase
of equipment and software. Further, the
Radio Shack education division, headed
by Bill Gattis, has a national network of
education consultants. There are also a
variety of audio-visual computer literacy
materials available from Radio Shack to
help train teachers needing in-service ed-
ucation on computers. And look at the
new educational software made avail-
able by Radio Shack and other software

by Dr. Paul Kimmelman

companies! Their efforts don't give me
the impression of a computer on the way
out.

1983 will be recorded as the year that
made the Color Computer a realistic ed-
ucational purchase. The cost remained
competitive in an extremely volatile mar-
ket. Hopefully, some pricing stability will
begin to emerge. This is particularly im-
portant to the education market because
service, consultation, support, and fu-
ture software and equipment develop-
ment needs must fit tight budgets. A $99
computer will not result in corporate
support over along period of time. Fortu-
nately, Radio Shack has a history of im-
provements with compatability for older
equipment.

Software

Educational software releases were a
highlight of 1983. | feel the most impor-
tant was Color Logo. For $49.95, the
user receives an excellent version of Logo
with an equally excellent manual. It
didn't stop there, however. Color Logo
was succeeded by two teacher’s re-
source manuals to assist with Logo in-
struction. The manuals are well-written
and very helpful to the classroom
teacher. Further, the education division
of Radio Shack has gone one step
beyond in its approach to the education
market with an interesting concept, A
parent’s guide to Logo was also released
signifying a sincere interest in the home
educational use of the Color Computer.

In addition to Color Logo, Radio Shack
released a variety of other educational

software. Programs such as Color Math,
Color Chemistry, Vector Addition, and
Color Calculus have begun to establish
the Color Computer for high school use.
The Children’s Computer Workshop pro-
grams along with Professor Pressanote
are outstanding, and will undoubtedly
be extensively used in elementary schools.

The Follet Library Publishing Co. chose
to make 1983 its entry year into the
Color Computer software market. Andy
Larson, Follett’'s Computer Division Di-
rector, made the widely acclaimed Learn-
ing Company programs available to
Color Computer users. One of the pro-
grams, Moptown, is a must for educa-
tors. It is motivating and requires critical
thinking and analysis. It is hard not to say
you must have the other programs as
well. Juggles’ Rainbow, Bumble Games,
Bumble Plot, and Magic Spells are all ex-
cellent and should find their way into
your school'’s software library.

Dorsett Educational Systems intro-
duced its talk-tutor programs in Lan-
guage Arts, Math, and Science. Officials
from Dorsett are also predicting that
many more programs for educators will
be released in the near future.

Tom Mix expanded his offerings of ed-
ucational software with programs like
Story Problems. In addition, Mix con-
tinues to offer Teacher’s Database, a util-
ity that lets teachers maintain informa-
tion files about their students.

Other software developers have had
an impact on the education market.
There are programs for reading, math,
alphabet, history, and a host of other
topics.

Other Goodies

The database is beginning to emerge
as an important part of the educational
curriculum. While 1983 would not be
considered a banner year for database
use in education, it was a year which saw
plans being developed by CompuServe
to better serve the home and school edu-
cation market. Once a cost structure is
developed that schools can afford, | am
certain database use will become as
common as going to the school library.
We are working closely with officials
from CompuServe, so continue to follow
this column for future developments.

Peripherals also entered the Color
Computer educational-use arena. For
those who wanted to use a monitor in-
stead of a television, a cable from Che-
shire Cat was introduced. This cable is
unique because it can be used with a
monochrome monitor and a color moni-
tor. This is a valuable asset to those who
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need color graphics and word process-
ing. The Cheshire Cat cable, coupled
with an Amdek Color | monitor, is an ex-
cellent configuration and eliminates an-
noying screen interference.

Amdek also entered the Color Com-
puter market with its three-inch double
disk drive. Technical experts have told me
itis a quality peripheral and can be an ex-
cellent way to add drives 1 and 2 while
using the Radio Shack 5-"inch drive O.

For “gamers” (and | don't think it
would be fair to separate educators from
“gamers”), joysticks emerged every-
where. [t should also be emphasized that
educational programs such as Math
Bingo require joysticks. Wico, probably
the largest joystick company, released its
new analog joystick designed for the
Color Computer.

Stocking Stuffers

What December issue would be useful
if it didn't include some ideas for “stock-
ing stuffers?” | will restrict my sugges-
tions to products for education, yet,
there are some great games | wish | had!

My first thoughts are for the most for-
gotten aspect of our computer, mainte-
nance. Why not ask for Dust-Off Il and
Stat-Off Il from Falcon Safety Products?

These items are also available in a system
kit which is designed to be a complete
cleaning and maintenance kit for your
computer. It is a quality package and
should be a regular part of your com-
puter use plan. The system kit has a
suggested retail price of $42.50, with re-
fills available. Photographers have long
attested to the quality of Dust-Off prod-
ucts.

Next, a modem and gift certificate to
CompuServe. These two items really
open a new dimension to computer use.
The price of modems has come down
and weekend/evening use of Compu-
Serve is reasonably priced. Remember,
you will need a terminal software pack-
age to use these gifts.

If you have been cassette-loading your
programs, a disk drive would be a great
addition to your equipment. If you al-
ready have a disk drive, what about a box
of disks? No more running out when you
most need them. Or, if you are a disk
user, a quality disk storage box would be
welcome. Now you can store your disks
inan organized manner.

There really is no need to repeat a list
of all the software available. New pro-
grams are always a welcome addition to
asoftware library.

If you have been storing your equip-

ment on card tables and chairs, new fur-
niture would be an exciting present. Gus-
dorf Computer Furniture offers econom-
ical and "good-looking” modular furni-
ture. There are options available to con-
tinually expand your office as you add
additional equipment.

For the computer user who has every-
thing, consider additional selections for
his or her book library. There are hun-
dreds of books that cover almost every
topic relating to computers.

This has been an exciting year for
Color Computer users. Next year should
be even better. There is no doubt that a
computer has become a major part of
our daily lives. It has become a welcome
addition to the school curriculum as well.

Next month | will return to our regular
column. Features will include a school
computer furniture lab, what to look for
when evaluating software, learning
styles, Logo, and responses to your ques-
tions.

HAVE A HAPPY HOLIDAY SEASON!

EEN

Education Address:
Dr. Paul Kimmelman
GOTO SCHOOL

Box 8276

Akron, Ohio 44320

HAROLD’S
CASTLE

Cassette: $19.95

: ] @
Non-graphic adventure game which encourages
logical thinking and imagination.
Disk: $25.95

Req: 32k

BASIC MATH

Cassette: $19.95

Helps teach to add, subtract, multiply, divide.
Disk: $25.95

Req: 16k

DR. STAN

Uses a new concept, which makes learning how
to spell fun e uses the child's spell list e field
tested, over 85% success rate.

Cassette: $39.95 Disk: $45.95 Req: 16k

ALL PROGRAMS USER FRIENDLY AND IN BASIC

@® Call For a Free Catalog @

DEE PEE DATA v,
P.L® Box 11349 = o, °
Columbia, SC 29211 v

24 HR. - TOLL FREE:
1-800-327-0560 or in FL: 1-800-432-8859

(on a touch tone phone dial (ext: 1520)
e Dealer and author inquiries welcome e

Circle No. 34 on Reader Service Card
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Category
Communications:

Construction:

Education:

Fiction:

Finance:
Game:

Game Fix:
General:

Graphic Utility:

Graphics:

Issue
03/83

07/83
08/83

03/83
04/83
05/83
05/83

06/83
08/83
09/83
10/83
11/83
12/83
08/83
09/83
09/83
10/83
11/83
12/83
09/83
09/83
06/83

08/83
03/83

04/83

04/83
07/83
09/83
11/83
05/83

08/83
08/83

10/84
10/83
11/83
12/83
12/83

07/83
03/83

06/83
06/83
07/83
08/83
09/83
09/83
10/83
11/83

12/83
10/83

10/83
11/83
12/83
12/83
06/83

03/83
03/83

05/83
06/83

06/83
07/83
10/83
11/83
12/83
11/83
12/83
11/83
11/83
12/83

012
022

048

038

010

048

026
018
074
074
074
044
052
015
032
049
020
023
064
099
040

030
024

008

032
032
021
034
040

048
078

064
107
046
063
072

046
009

019
030
048
012
095
108
102
100
118
014
024
083
018
124
046

020
032

025
032

064
039
094
104
112
065
100
015
031
050

Title of Article
Hello World!

CC Furniture
Indoor/Outdoor Thermometer

Tick Talk

CC Speller
Language Teacher
Musical Flash Cards

Math Drill
GOTO SCHOOL—Series

Learning Games
Your Color Computer—A Tutor
Color Computing for Kids—Series

Children’s Computer Workshop
Teaching Computers to Teach
The Restaurant at the End of

the Universe

Flexible Amortization

Field of Honor

Musical Tales

The Sorcerer’s Puzzles—Series

Space Trek

GO SUB Destroy
Cliché

Orbit!
Cryptography
Slither
Dreidel
DEFENSE!

Damage Report, Mr. Scott
Congratulations, You Own an
Incredible Machine!

Computer Club Primer

How to Shop for Equipment
Family Outing—Computer Style
One More Computer

The Jargon Generator
DEFUSR—Series

Tools
New Machine
My MC-10 Speaks ML!

Topo, Armotron, Poorbot and “Mim”

Country Cousin
Custom Color

Chapter 7
Spiral Galaxy

Color Animation
Color Animation

Rectangle.
DYE It
Graphics? Yes!—Series

Unforgettable Characters
Super Spiro!

Star
Display Modes

Author

Bob Rosen

Brian H. Alsop
Theodore Hasenstaub

Richard Ramella
Lynn Davis
ScottL. Norman
R.F. Miller

James Sanford
Dr. Paul Kimmelman

David Stevens
Shirley Georgi
Jean Plesser

Kerry Leichtman
J. Craig Dickinson
Douglas Adams

Mel Seder

Scott L. Norman
Robert Toscani

Richard Ramella

Commander &
Leichtman

Robert Toscani
George Aftamonow

Tom Goodrick
Robert L. Garrett
Stephen P. Allen
Harold Schneider
Shawn Diehland
Jim McDowell
Jamie Tietjen
Jake Commander

Shawn Jipp

Keith Baker

Tim & Debra Cole
Jyym Pearson
Glenn Knight
Terry Kepner

Brian Alsop

Kerry Leichtman
McFadden & Kelley
Tom Juergens

John C. Grier
Dennis Kitsz

William Barden, Jr.
Lynn Davis

William Barden, Jr
William Barden, Jr

Lynn Davis
H. Allen Curtis
S. Bain &A. Chartier

William Barden, |r.

Jake Commander
David Lauta
Steve Bjork
and Mark Randall

Description

The right software package, amodem, atelephone, and this article will turn your computer into a
communications device.

Neaten up your computer room: we've got the plans to show you how.

Hey, it'sreally cold outside—and in here! Just how cold is it? Turn your CC intoa

fancy thermometer.

Using a standard clock face and some good old fashioned advice, teach your child how to get
home intime.

Learning how to spell was never this much fun. Inputa spelling listand let your child have
agoatit.

Parlez-vous Basic? Doesn’t matter, that's not the language we have in mind. French,
Spanish, German are!

A program to teach youngsters (and oldsters) music, note by note. The Program, NoteCard,
uses graphics...

This program will teach math to students of different grade levels.

Teachers! Ever wonder what a computer can really do for you and your students?

These spelling and state capital teaching games are too much fun torestrict to kids.
A computer in the hands of a skilled teacher is better than no computer and an overworked teacher.
What's better than peanut butter? This series, teaching kids how to use a Color Computer.

What do Sesame Street and Radio Shack have in common?

Color Logo makes computer literacy easy and fun.

Chapter 3 excerpted from the second book of the bestselling sci-fi trilogy, The Hitchhiker’s
Guide To The Galaxy.

Make your banker jealous with this program that will make any amortization program easier.
Your squire readies your mount as your opponents line up to battle you for the hand of one

of the king's daughters.

A game for the verbose. Collaborate with your computer to write a story and then put your
prose to music.

The first step in becoming a Sorcerer’s apprentice is solving these brain-teasing puzzles.

Stardate 2906. The galaxy once again is endangered by Klingon warships. Only you, Captain,
can save mankind.

Sub Destroy for 4K machines—what more could a fleet captain want? Many difficulty levels.
Here's a game that will show off your computer at parties, and keep your guests laughing

and guessing.

This game is really a simulation that will require all your skill. -

Here’s another game that really is—or can be—serious business.

Slip-Sliding Away.

Computerize this top game for yourkids, and for you.

Protect your cities & fortress from missiles and aliens.

CC Space Trek for non-disk users.

Being taken on a tour of your Color Computer with Jake is like traveling the Mississippi

with Mark Twain.

How to organize the Color Computerists in your area into a Users Group.

Avoid costly mistakes by applying smart shopping awareness to your computer purchases.
Observing the Color Computer Club of Youngstown, OH in action.

Learn why an Adventure programmer feels the Color Computer is more of a Ferrari than a Pinto.
Talk to bureaucrats, technocrats and pseudocrats in their own languages.

A question and answer column.

Here’s what you need on hand to do simple hardware projects.

Radio Shack has two important new products.

Machine language on the MC-10.

Color Computers talking to robots? Why not!

Georgraphically isolated? Contact the outside world.

Create aneat, clean, scrolling display for your store, school, home, or just to show off
your computer.

This excerpt from Bill's book, Color Computer Graphics examines the Draw command.
Create a galaxy using polar graphing techniques. Watch stars explode, and the birth of
the universe.

Age-old animation techniques combine with sound programming methods to create moving graphics.
Partlshowed you how to animate in Basic. This final installment applies the techniques
to machine language.

Teach your computer to doodle.

Add a new graphics command to your programming repertoire.

Thisis the first of a series on graphics aimed atbeginners.

User-definable graphics.
Super and hyper-spirographics!

Ashort, sweet graphics treasure.
Double the number of your hi-res colors.
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Category Issue No-. Title of Article Author Description

Hardware: 03/83 040 Custom Color DennisKitsz Upgrade your computer from 4K to 16K, and 16K to 32K. Also install the circuitry to
connectto a color monitor.
04/83 028 Custom Color Dennis Kitsz Connect your Color Computer to other electrical devices. Firstin a two-part series.
05/83 016 Install a Power-on Light Tom Garcia Complete this easy and inexpensive project and you'll never accidently leave your computer
onovernight.
05/83 055 Custom Color DennisKitsz With all the theory explained in April’s issue, it's now time to putitall to use.
07/83 016 Custom Color Dennis Kitsz Blow the doors off 64K with a 128K bubble memory upgrade.
08/83 033 Custom Color DennisKitsz Ever wished your computer could produce characters in Kata Kana? Dennis show us how-and
doesn’t stop there.
09/83 078 Custom Color Dennis Kitsz Give your MC-10 more memory.
Home Mgmt: 03/83 028 Your Basic DBM Paul Detwiler Managing your records is simple and quick with this very basic file manager.
05/83 036 How to Borrow Money Paul Detwiler Use the program to better understand the amortization schedule of money lent 1o you.
06/83 060 Sweet Add-A-Line Richard Ramella Make itemizing shoebox-stored receipts easier using this personal accounting program.
09/83 102 Refunding Brian Alsop Saving money's important—now you can save time saving money.
Sound: 07/83 068 Zounds! Sounds! William Barden, Jr Teach your Color Computer to speak up.
Tutorial: 06/83 036 How to Write Good Documentation  Kathleen Gill Adventure Intl’s documentation writer Gill explains the do’s and don’ts of writing program
documentation.
07/83 055 Dissecting Your Rom—Series Jake Commander The firstof a 12-part series examining the Color Computer ROM, bit by bit.
08/83 071
09/83 042
10/83 057
12/83 032
07/83 064 Whatis Color Disk Basic? Franklyn D. Miller A guide to help you decide if Disk Basic is for you before you spend the money.
09/83 049 Talk Together Bill Barden Make your MC-10 and your Color Computer share programs.
11/83 090 Custom Color DennisKitsz Part | of the most incredible computer music you ever heard.
12/83 082 Custom Color DennisKitsz More music programming from the maestro.
Utility: 03/83 016 Stash a Directory Douglas L. Swank One short utility to hide an extra disk directory and another to find it if the original
ever bombs out.
04/83 015 Reformat Your Video Steve Odneal Expand your video screen from 32 to 51 characters per line, and get a true upper/lowercase
character set...
04/83 046 The Map Jake Commander Programming in machine language made easier. The most complete Color Computer memory map
ever published.
05/83 019 Condense Your Programs D.E. Wood By using multi-line statements, you can increase program execution speed and conserve memory.
06/83 068 Color Disassembler Jake Commander Assembly-language programmers rejoice, here’s a disassembler just for you.
07/83 052 GOTO Where? D.E. Wood Use this utility to trace your program’s routes.
08/83 060 Wide Printing Robert Lake Color Scripsit takes on a new look with this w-i-d-e printing.
08/83 066 RECOVER! Kenneth VanCamp  No..No! Don’thit that Reset button! Oh—too late. Or is it? This program can help you out.
11/83 096 One-Finger Hexload Jim Norman Save time storing and editing hex byte lists.

» more

LY
EAR MES:

FOR YOUNG CHILDREN The Best Selling Program for Young Children
e Now Available for: TRS-80 Color Computer-
16K disk or cassette and TRS-80 Models
I/111-32K disk or 16K cassette

Nine fun educational games for children ages 22 to 6

N N D Phone Orders: 800-328-1223
counterpoint software, inc. Minnesota: 612-926-7888
Y 4005 West Sixty-Fifth Street Educators Endorse: “Early Games can help children
Wmmomﬂw"‘wa'e’ Minneapolis, Minnesota 55435 learn new concepts, information and skills, and
also introduces them to the joys and benefits of
, home computers.”
Peter Clark, Faculty
% Please rush me Early Games for Young Children ‘ InetititelofendiDe Elostuent
University of Minnesota
Circle one: 2 ; :
Model | Disk  Color Computer Disk Model I/1ll Cassette \ Z?vaeiuclltwﬁ;E:r:vcl:ftrr‘gle?ﬁgscéé?e Picture Menu
Model Il Disk Color Computer Cassette e e AR
Name ‘ + Count Colorful + Learn the Alphabet
Blocks * Spell their Names
Address + Add Stacks of - Compare Shapes
Blocks
City State Zip \ * Subtract Stacks
of Blocks
O My check for $29.95 is enclosed (Minnesota residents add 6% sales tax). - Draw and A”
Save ;
O chargetovisA [ Charge to Mastercard Colorful nine games
Pictures

for $29.95
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COLOR COMPUTER |FLEX*|0S-91 USERS

Move up to C

language
compiler

C is the language of the eighties. It
is accepted by IBM and Bell Labs
for system development: A compact,
highly versatile, easy to use
language. It offers all of the
programming ease of a structured,
high level language, and the power
and flexibility of assembler
language. C language is over 100
times faster than Basic.

Dugger’s Growing Systems C is a
growing subset of the standard C.
The compiler runs in less than 32K,
has assembly language output, and
position independent code. An
extensive library in assembly
language source is provided,
allowing for fast, efficient execution,
user modification, and user
additions. Liberal version updates
are included as we grow.

RELOCATABLE ASSEMBLER

RASMB

COCO DOS - FLEX

® Symbols upto 32 characters

@ Many special characters allowed
in symbols ($, %, etc.)

® Multiple files assembled without
exiting the assembler

® Direct output to printer at any
time

® Generates either absolute or
relocatable modules which are
linked together with RLINK to
generate executables

® Supports two types of global
variables (VAR and COMN)
Fortran type common

® Compatible with source for most
assemblers

® Macros with parameters
® Conditional assembly

* FLEX IS A TRADEMARK OF Technical Systems
Consultants, Inc.
t OS-9 is a trademark of Microware, Inc.

LINKER
COCO DOS - FLEX

® Use text-like files which are
generated by RASMB or any other
source

® Allows inclusion of multiple
source files, each of which can
have any number of program
modules

® Provide for library files, whose
modules are included in only as
required

® Specify at link-time execution
address and global storage area
for easy generation of ROM-able
code

e Will link together both absolute
and relocatable modules

® [Extensive linkage information
output on request

0Ss-9 DOS

Version 1.2 contains all the
necessary C commands (while, if,
if else, int., char, etc.)

FLEX DOS

Version 2.3 contains all the functions
of Version 1, plus additional features
(float, long, for, goto, etc.)

MANAGER

COCO DOS — FLEX

@ Provide a tool to build a “library”
of relocatables

® Edit feature to list, insert, and
delete modules

C COMPILER

COLOR COMPUTER DOS

Version 1.2 contains all the
necessary C commands (while, if,
if else, int., char, etc.) It also has
additional features which use the
BASIC ROM functions (cls, polcat,
partial floating point, etc.) Requires
a disk assembler and a standard text
editor.

ORDER NOW

NOTE NEW LOW PRICES

CoCo DOS Version 1.2
C Compiler
(disk version)

Flex DOS Version 2.3
C Compiler

$49.95

$75.00
0S-9 DOS Version 1.2

C Compiler $59.95
RASMB CoCo Version 1.7
Reloc Assembler
(Assembler, Linker, &
Manager Package) $49.95
RASMB Flex Version 1.7
Reloc Assembler
(Assembler, Linker, &
Manager Package) $75.00

C Programming Language
by Kernighan & Ritchie
(a must) $19.95

C.O.D. & Foreign handling add 15%

MasterCard and Visa
accepted.

DEALER
INQUIRIES
INVITED

Circle No. 89 on Reader Service Card

DUGGER’S GROWING %SVSTEI‘TIS

Post Office Box 305 @ Solana Beach
California 92075 ® (619) 755-4373




Product Name Pg.No. Description

Issue
03/83 A Guideto Word Processors 052 WordClone, Textset-1, Scripsit, TEXTPRO | & II,
Telewriter, Super Color Writer Il
03/83 RS-232 Expansion Cable 058 Hardware
03/83 The Spectrum Paddle 058 Hardware
03/83 TRS-80 Color Basic and Extended 059  Book
System Ref. Card
03/83 Donkey King 060 Came
03/83 Advanced Star Trench Warfare 060 Game
03/83 Disk Interface/ROMpak Extender 062 Hardware
03/83 The TDP System 100 062 Hardware & Software
04/83 A Guide To Word Processors 052 CCWriter, Color Scribe 4.0, Word CC7D
04/83 Sands of Egypt 056 Game
04/83 The Mean Craps Machine 057  Game
04/83 Galactic Hangman 060 Game
04/83 Stinger 062 Game
05/83 Terminal Software 064 Colorcom/E, Colorterm 1.1, Color Term + Plus +,
Super “Color”Terminal 3.0
05/83 Color Logo 067  Software
05/83 101 Color Computer Programming 069 Book
Tips & Tricks
05/83 Personafile 071 Software
05/83 Gauntlet 072  Game
05/83 Breakthru 073  Game
05/83 Revolution 073  Game
06/83 Sea Dragon 074  Game
06/83 Softrol LSS-2 075 Hardware
06/83 DataPack and DiskPack 079  Hardware
06/83 The Color Connection 079  Software
06/83 Android Attack 080 Game
06/83 64K Disk Utilities 080 Software
06/83 Doubleback 082 Game
06/83 The Stripper 082  Game
06/83 Silly Syntax 084  Game
06/83 Zaxxon 084  Game
06/83 Catchem 086 Game
06/83 Super-Pro Keyboard 086 Hardware
06/83 Replacement Keyboard 086 Hardware
06/83 Eight Games 088  Programs by Mr. Bob Game
06/83 Megapede 090 Game
06/83 Colorpede 090 Game
06/83 Katerpillar Attack 090 Game
07/83 Hoyt Stearns Color-Forth 084  Software
07/83 Armadillo ColorForth 086  Software
07/83 Micro Works ColorForth 086  Software
07/83 Wormtube 087 Game
07/83 The Frog 088 Game
07/83 Moon Hopper 088 Game

Product Name Pg.No. Description

Issue

07/83 Shark Treasure 090  Game

07/83 ColorText 090  Software

07/83 DONT 091  Book

07/83 The Fixer 091  Software

08/83 The Composer 084  Software

08/83 Armadillo Bug 086  Software

08/83 TRS-80 Micro Color Computer 088 Hardware & Software
09/83 Moon Shuttle 111 Game

09/83 Disk Date-O-Base Calendar 111 Software

09/83 Screen Print 112 Software

09/83 Ghost Gobbler 112 Game

09/83 Galax Attack 113 Game

09/83 Keys of the Wizard 113 Game

09/83 Canyon Climber 114 Game

09/83 Moptown 114 Game

09/83 Coco Cooler 116 Hardware

09/83 HUMBUG 116 Software

09/83 The P180C/The CCP-1 119 Hardware

09/83 Disk Drive Cleaning Kit 121 Hardware

09/83 CGP-115 Color Graphic Printer 123 Hardware

10/83 FLEX and OS/9 110 Here’sadetailed look at both of them. Software
10/83 Juggles’ Series 117 Game

10/83 Popcorn 117 Game

10/83 Jesse’s Busy Bugs, Rainbow 117 Game

Forest, Counters...

10/83 Micro Color Terminal 118 Software

10/83 The Composer & Synther-7 119  Software

10/83 Speak Up! 120 Software

10/83 Game Writer 121 Software

10/83 Early Games 122 Game

10/83 Rearguard 122 Game

11/83 Micron Eye 111 Hardware

11/83 Astro Blast 111 Game

11/83 Colorkit 1.2 111 Software

11/83 Top Down Basic For The 116 Book

Color Computer

11/83 Kaleidophone 116 Hardware and Software
11/83 The Basic Book 118  Book

11/83 Sketchpad 118  Hardware

11/83 Cosmic Clones 119  Game

12/83 The Bar Zapper 126 Software

12/83 The Disk Manager 126  Software

12/83 Color Math 131 K-8 math program
12/83 Assembly Language Graphics for 132 Book

TRS-80 Color Computer

12/83 Teee Ofif 132 Game

12/83 The Switcher 134 Hardware

12/83 Shaft 135 Game HEE
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kFree up your serial port for communication by add-

CoCo POWER

UNLEASH THE POWER IN YOUR CoCo WITH ONE (OR MORE) OF OUR BOARDS

WORD-PAK $139.95
No longer do you have to sacrifice valuable memory and strained
eyesight to expand the video display of your computer. Just plug
the WORD-PAK* into the ROM port and get a high quality 80 column
video display comparable to the high priced terminals. Software,
included with the board, provides terminal functions, programma-
ble screen formats (for compatibility with other computers), and
screen editing capabilities. You can use it with most of your Basic
programs or add the Flex Patch (below) to run all those Flex pro-
grams that require an 80 column display. Available for cassette or
disk based systems (disk systems require the use of a Y-connector
orexpansion bus).

FLEX PATCH $24.95
TEXPROIII (TEXT EDITOR/PROCESSOR) $79.95
*The WORD-PAK produces a composite video signal and requires
the use of a monitor capable of displaying 80 columns of text.

C-C BUS $149.95
Connect the C-C BUS to the ROM port (requires S-cable) and in-
stantly have six software selectable expansion slots. Expand mem-
ory beyond 64K, add a parallel port, EPROM
programmer, digitizer...you name it, and soft-
ware select the one you want to use without hav-

ing to turn your computer off to change car-
tridges. The C-C BUS is compatible with any
size system and automatically senses when you
are in the 64K mode, preventing any contention
problems. The C-C BUS is supplied complete
with a built in power supply, connection cable, and
molded plastic cover.

P-C PAK $79.95

ing this fully buffered Centronics compatible parallel printer port. The
board can be supplied with an optional real time clock ($69.00) or
both for $122.95.

MEM-PAK $114.00
16K RAM/ROM expansion board. Use it to expand RAM beyond 64K
(using the C-C BUS) or put your programs/utilities in ROM for instant
loading.

PROTO-COCO $10.95
Build your own expansion projects on this prototyping board that will
fitin a disk controller case when you are finished. Included is a man-
ual with several expansion ideas.

ACCESSORIES
Y-CABLE $29.95
S-CABLE $19.95
BARE BOARDS

Save by building your own. We will supply complete documentation
including schematics, layout and parts list.

WORD-PAK BB $17.95
C-C BUS BB $22.95
P-C PAK BB $17.95
MEM-PAK BB $19.95
@ MAIL ORDERS:

Send check, money order, MASTERCARD/
' n c P VISA (include card number, interbank
number, expiration date and signature) for
P.0.BOX 813 total purchase price, plus $2.50 for shipping
N. Bergen. N.J and handling (Canadian orders
£ gen, .o please add $5.00). New Jersey resi-

07047 dents add applicable sales tax.
(201)330-1898 Prices subject to change without

notice.

J
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Display Modes

A demonstration to put changing display
modes into your graphics programs!
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by Steve Bjork with Mark Randall
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AVE YOU EVER wished your
Color Computer could display
more than four solid colors in
the highest resolution modes? Let me
show you a technique to get up to eight
solid colors in the highest modes. You
can also use this technique to mix the
text mode and any high resolution mode
on the same screen at one time. You can
even mix any number of high resolution
modes together on the same screen.
We're able to perform this magic thanks
to the 6809E's powerful interrupt abili-
ties (see the box, “Interrupts”).
Other computers, such as Atari's 400
and 800, have special hardware arrange-
ments that allow them to change colors
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as the screen is redrawn each sixtieth of
a second. The Color Computer doesn’t
have a few of these special hardware
goodies some other computers have, but
it does have something which is just as
useful: the 6809E microprocessor!

When | have worked with Atari pro-
grammers, they would often brag about
the imagined superiority of their systems'’
graphic capabilities compared to those
of the Color Computer. To get a little
sweet revenge, | would use the power of
the 6809E to emulate, through software,
what it took special hardware for them
to do. (Thanks Motorola!) As a matter of
fact, | used some of those special tech-
niques when | designed the arcade game
Zaxxon.

Inside The Computer

The computer’s graphic mode and col-
ors are determined by the VDG (Video
Display Generator). The VDG gets infor-
mation about the display mode it should
be in from an I/O (Input/Output) chip
called the PIA (Peripheral Interface
Adapter). PIA 1 is located at address
65314 (FF22 hexadecimal); when Basic
executes a PMODE or Screen command,
this is the location where the computer
puts a new value.

There are five control lines from port B
of PIA 1 to the VDG; bits 3 — 7 of any
value stored at address $FF22 may
change these control lines and, in turn,
change the VDG and the image being
displayed. For example, changing bit 3
from 0 to 1 will cause the text mode to
go from green to red. (This is what hap-
pens when a SCREEN 0,1 instruction is ex-
ecuted in Basic.) For more detailed infor-
mation on the way the PIA and VDG
work together, see the references listed
atthe end of this article.

To see a demonstration of directly
changing display modes, try Running the
program in Listing 1. It should cause the
screen to alternately flash green and red,
giving a stripe effect. Notice that the
screen sometimes appears to be both red
and green at the same time! This is
where the core of our technique lies.
(Press any key to exit the program.)

What you see on your screen is merely
a representation of part of the memory
in your Color Computer; this is called
memory-mapping. How the VDG inter-
prets what it finds in your computer’s
memory depends on the mode you have
set it in through address $FF22. Sixty
times every second, the VDG looks at
memory and puts what it finds on the
screen. This is known as screen refresh.
Listing 1 rapidly changes the way the
VDG interprets that screen data.

The program sometimes displays two
different modes at the same time be-
cause every once in a while it changes the
value in $FF22 while the VDG is in the
middle of doing a screen refresh. So, why
isnt the top half of the screen green and
the bottom half red? Well, the problem
liesintiming.

Basic is fine for timing things in terms
of minutes and seconds, but it cannot
provide the accurate timing in millisec-
ond intervals that we require. Fortu-
nately, we can rely on the 6809E’s inter-
rupts to do the dirty work for us.

Expanding the Technique

Program Listing 2 must be entered
using an editor/assembler; the compan-
» more




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!

S S e el e S e e e I R $19.95

Bowling Secretary

PETROCCI FREELANCE ASSOCIATES

* SUPER DISK UTILITY %

This one does it alll Complete catalog of up to 800 files in matter of
minutes. (Machine language sort routine) — Sorts Directory in
alphabetical order and writes it back to disk - Dates files - Super
Directory prints directory to screen or printer showing # of
granules, starting granule, date, start, end, entry address - Purge
Files - Complete Disk Zap contains copy, verify, display (allowing
modification of), zero and move disk file sectors; allocation table
check and repair.

B2KAEXNTHE SKE T oot Sl A D0 s $44.95

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.

B2HEXT TAPES ¢ sisicio oiiioionerells s s aiia e ols o o rede o) suers haler e $34.95
B X )| S o e O el e el o s e s it s o e et ML Sl o $39.95

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 printerto 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 B2KEXT Disk: <o s s e suss 29.95

Just Like The Arcade

2 Intermission Screens
(Fireworks & Chase)

* PATTI-PAK %

Invisible Maze
Every 4th Screen

HURRICANE TRACKER

New!!

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

Excellent graphic display.

2nd program provides hard copy printout.
TBIKEXTETAPE!, o« o siisioo o s sioinin e $15.95
16KEXT Disk

WEATHER WATCH

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

A6KEXITETIapeil: o ois oo sls et olieias o $24.95
B2KEXGTED Sk i atas wpsnels jsaiisl silistis $29.95
WEATHER FORECASTER
Special Price . .... 32KEXT Disk $19.95

ResultantWaveForm
Plot resutant waves from
up to 8 generated waves.
Agreat way to illustrate

this concept. 32K $15.95

* KIDS KORNER *x

Big Bigger Biggest ... .. 16KEXT Tape $9.95
ABC'S ¢ e oo v eneennan 16KEXT Tape $9.95
128!S' /s oj s e s 0l 0)e wie 16KEXT Tape $9.95

Shapes « oo ¢ oo oo oo 16KEXT Tape $9.95

=
=
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* $21.95 * 16K Machine Language  p2il

~ Do You Have What It Takes

= *TYCOON*
Wheel & Deal on Bond St.

Buy, Sell,

Rent,,, $19.95 32K

GO

* INVESTORS *
Real Estate Investment

(Residential Income Property)

Helps you answer “which one to 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
BOKEXTHD skt bt s it e $29.95
BOND YIELD

Helps youfind “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.

AGKEXTHTADPE 2/ oot siiorsitaisniiin d s $19.95
32KEXT Disk

Inciude $1.50 for handling for each program.
Az. Residents add 6% Sales Tax.
Quantity Discounts to Dealers.

‘ROCCI FREELANCE ASSOCIATES

651 N. Houghton Rd
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Tucson, AZ. 85748
~602-298-1041 “"""“"

STRESS EVALUATOR

Measures your stress level and illness
potential.

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

IBIREXTIETADE: o erais o6 0 isione o oo $24.95
32KEXT Disk

MEDICAL
TERMINOLOGY

Most Common Suffixes and Prefixes.
Abbreviations used in Hospital Charting.
Choice of Study/Self Test/Definition Readout
B2KEXTETAPE! 5 & st 5o v 5o s suisho o s $19.95
32KEXT Disk

STAGECOACH (agess-12)

Deliver Annabelle and the Gold to the Judge.
But watch for Indians and the James Gang!!
TEKEXTRTIaDE R oy of'el 4 st whe iwia 5o 60orks) $19.95
32KEXT Disk

ASTROLOGY
CHART PRINT

Now for LPVII & 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
82 KX A D e e b esme ool rasyei T e el e $21.95
32KEXT Disk
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SELECTED
SOFTWARE

FORTHE
COLOR COMPUTER

HARDWARE DISCOUNTS:
Take 10% off the price of two or 15%
off the price of 5 or more!
Upgrade Your Color Computer!
Complete solderless kits with easy-to-
follow instructions.

4K-16K For All Boards $15.95
4K-32K For All Boards $49.95
16K-32K For All Boards $34.95
64K For E & F Boards Only $54.95

IF POSSIBLE, PLEASE SPECIFY BOARD REVISION
WITH ORDER.
64K CHIP SET Eight 4164-200 NS Prime
ICs for your own use $51.95
Note: All ICs used in our kits are first quality
200NS Prime Chips and carry one full year warranty.

NEW! COLORWARE
VOICE SYNTHESIZER

with Votrax chip ready to plug in and talk.
Comes with software on cassette and user's
manual. $59.95

SOFTWARE DISCOUNTS
Take 10% off the price of one, 15%
off the price of two or 20% off the

price of 5 or more!

All programs are in 16K machine
language on tape unless noted.
TOM MIX SOFTWARE

e BUZZARD BAIT (32K) Just outstanding!

$25.95

e DONKEY KING (32K) Justoutstanding!
21.95

e TRAP FALL Just like Pitfalls
SPECTRAL ASSOCIATES
LANCER (32K) Excellent Joust-type game.
$21.95

$24.95

e MS. GOBBLER (32K) Outstanding with 4
different mazes and 16 skill levels. $21.95
WHIRLYBIRD RUN Drop bombs and fire
missiles to destroy enemy bases, ships and
missiles over a varying terrain. $21.95
e GHOST GOBBLER Highly rated Pac Man-
type game. 16 skill levels and lots of action.

$19.95

INTRACOLOR
e COLORPEDE Justlikethe arcade. $25.95
e ROBOTTACK Justlikethe arcade. $21.95

DATA SOFT
ZAXXON (32K) Official Sega version s

39.95

e MOON SHUTTLE Official Nichi Butsu

version $29.95
COMPUTERWARE

JUNIOR’S REVENGE (32K) Climb vines
avoid obstacles & creatures to save your
Father from Luigi. $26.95
GRAN PRIX (32K) Race against the clock
and challenge the Mario Andretti in your
soul. $21.95
DOODLE BUG Just like Ladybug. $21.95
Please note: Software and hardware cannot be
mixed for discount.
*Requires Joystick
We pay postage on all orders in the U.S. and
Canada. Overseas please add $3. (MN Residents
add 6% sales tax.) We accept check or money
order. U.S. funds only for foreign orders.

SELECTED SOFTWARE
P.O.Box 32228
Fridley, MN 55432
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ion Basic driver program is contained in
Listing 2b. When you Run this program,
you will see six different modes displayed
on the same screen at the same time.
Firstis the normal text mode, followed by
inverse (red) text. Next is PMODE 3
SCREEN 0; 24 scan lines later, the VDG
setting is switched to PMODE 3 SCREEN
1, which is displayed for another 24 scan
lines; and then the mode is changed to
PMODE 4 SCREEN 0, which is then
changed to PMODE 4 SCREEN 1 (artifact-
ing). The Break key will exit the program.

Essentially, this program babysits the
VDG as it moves down the screen draw-
ing each scan line. The process begins
when the program picks up the vertical-
blanking interrupt from the VDG (indi-
cating that it is going to start drawing a
new screen). Every time the VDG finishes
drawing one of the scan lines (there are
192 scan lines displayed per screen) it
sets the horizontal sync flag. The pro-
gram counts 24 flags (lines) down and
then switches display modes. After the
last mode has been set, the processor re-
turns to the main program while the rest
of the screen is drawn un-interrupted
(pun intended).

There are actually 262 scan lines, but
only 192 of them are displayed. This
means there are about 35 undisplayed
scan lines off the top or bottom of the
screen. These extra lines leave more time
for processing between screen refreshes.
The main routine of the program scrolls
the text on the top of the screen and then
checks for the Break key signal while it
waits for the VDG to generate another
vertical blanking interrupt so it can
babysit another screen.

Program Details

Line 800—Program loads at $3F00. Be
sure to use a CLEAR 50,&H3EFF before load-
ing.

Line 1000—START is the EXEC point of
program. Turn off the IRQ by resetting
the IRQ mask bit in the PIA control regis-
tersat $FFO1 and $FFO3.

Line 1600—Save old IRQ RAM vector in
temporary location called oLDIRQ.

Line 1900—Now, point to our new IRQ
subroutine called IRQ.

Line 2200—COLOR is a table of color
patterns. The program uses Basic’s start
of graphic screen pointer at $BA because
start of screen is different for tape and
disk systems. Skip over four 32-byte rows
used by the two text modes.

Line 2500—Set up count of 24 color
rows per mode.

Line 2800—Set up count of bytes per
row.

Line 3100—Store
blocks of four rows.
Line 3500—Do this again for the whole
row.

Line 3700—Did we do all 24 patterns?
Line 3800—No, then loop back until
we're done.

Line 4100—Enable vertical blanking in-
terrupt by storing the IRQ mask in the
control register.

Line 4300—Enable the 6809's IRQs.
Line 4500—This is the main program
loop. The first routine makes the text ap-
pear to scroll in the top four text lines by
incrementing each byte. AND #127 keeps
the values text, not graphics.

Line 5500—svYNC tells the 6809E to wait
for an interrupt. In this case, sYNC with

color pattern in

Interrupts

Interrupts are input that the proc-
essor examines before it executes

puter to react to asynchronous events
without constant monitoring. An in-
terrupt system is like a bell on a tele-
phone; it rings when a call comes in
so you don’t have to constantly pick
up the phone to see if someone is on
the line. When an interrupt happens,
the processor is alerted and is forced
to service the device. By using the in-
terrupt system, the computer can use
most of its time for the task at hand
without having<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>